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Introduction 

The tribe Eupatorieae forms a major part of the 
family Asteraceae in the Neotropical Region and 
has some elements ranging naturally into North 
America as far as Canada and into the Eastern 
Hemisphere. Some members of the Eupatorieae na¬ 
tive to the Neotropical Region, that have been in¬ 
troduced into the Pacific islands and the Old World 
tropics, have become widely distributed and have 
sometimes proven to be troublesome weeds. On the 
basis of traditional concepts, the tribe has been 
known to include nearly 2,000 species representing 
approximately 10% of the family Asteraceae and 
one of every 150 species of flowering plants. 

In spite of the large element of the world’s flora 
involved, the Eupatorieae has remained a poorly 
understood tribe. The members of the tribe mostly 
lack striking features, and the more obvious features 
seem highly erratic in distribution in the tribe. Many 
traditional genera have been distinguished, but only 
Mikania, Stevia, Brickellia, Ageratum, and Ade- 
nostemma, having considerable numbers of species, 
have proven to be phyletic to any great degree. Even 
some of the above concepts were very incomplete, 
while most other traditional segregates of any size 
have proven totally aphyletic. 

The traditional concept of Eupatorium has prov¬ 
en particularly defective, and the concept of the ge¬ 
nus has been allowed to degenerate in this century 
to roughly include most Asteraceae lacking rays, 
with flowers not yellow, with leaves usually oppo¬ 
site, and with the pappus capillary. As such, in gen¬ 
eral identification, the name Eupatorium has been 
applied to plants in many cases where use of the 
terms “Asteraceae” or “Compositae” was more ap¬ 
propriate. Under the field name Eupatorium have 
been found many Vemonieae, especially those with 
opposite leaves, many Astereae such as Baccharis, 
Inuleae such as Pluchea, and Heliantheae such as 
Schistocarpha and Neurolaena. 

When more accurately applied, the traditional 
concept of Eupatorium could be regarded as a re¬ 
siduum of the tribe after other genera were removed 
and thus could be regarded as phyletic in the broad¬ 
est sense. Other genera such as Piqueria and Alomia, 
however, were totally aphyletic, consisting of ele¬ 
ments related to totally different elements of Eu¬ 
patorium. The aphyletic and simplistic concepts of 
genera of the Eupatorieae of the first half of this 
century were unresponsive to monography, and size 
of the group prevented any effective detailed studies 
except within geographical subdivisions. The tra¬ 

ditional system ultimately failed in its only possible 
reason to exist, providing a basis for identification. 
Previously described species were frequently rede¬ 
scribed from new areas or misrepresented in collec¬ 
tions and floristic treatments, while many unde¬ 
scribed species remained unrecognized under 
incorrect names. The traditional concept was inev¬ 
itably even more useless as a basis for cytological 
and chemotaxonomic studies. 

Starting in 1966, and more continuously since 
1970, the present authors have provided a series of 
partial revisions of the Eupatorieae, and an early 
overview of the revised concept of the tribe was 
presented in the symposium on the Biology and 
Chemistry of the Compositae (H. Robinson & King, 
1977). The overall project of revising the Eupato¬ 
rieae has proven vastly more complex than first ex¬ 
pected and would probably not have been under¬ 
taken if the problems had been foreseen. A final 
problem has been the obvious success of the tribe 
in many of the least explored areas of the Neotropics 
and the continuing arrival in recent years of unex¬ 
pected and previously undescribed elements that are 
often distinct at the generic level even by traditional 
standards. 

The revised concept of the Eupatorieae accepts 
103 new generic concepts, including some raised 
from infrageneric levels. Many additional genera 
such as Ageratina, Ayapana, and Campuloclinium 
have been resurrected from the synonymy of the 
traditional concept of Eupatorium. Ultimately 180 
genera are accepted in the tribe, genera which we 
consider to represent the most workable taxonomic 
units of the tribe, being reasonably equivalent phy- 
letically to what are recognized as genera in other 
tribes of the Asteraceae such as the Heliantheae. 
Given continuing botanical progress and fuller un¬ 
derstanding of the tribe, we believe there was a de¬ 
gree of inevitability to the presently accepted genera. 
The only thing that is regarded as particularly un¬ 
usual about the present treatment is the extent to 
which the progress from the most poorly understood 
tribe of the Asteraceae to one of the best understood 
tribes of the family has been compressed into such 
a short time. It has resulted in a certain degree of 
“cultural shock” among various other students of 
systematic botany. It should be noted that the pres¬ 
ent concept is aimed at accurate solutions, but it is 
not a simple solution. The tribe has been found to 
be extremely complex, and the present treatment is 
only as simple as that complexity allows. 
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General History 

Botanists and naturalists in Europe have been fa¬ 
miliar since earliest times with the one member of 
the tribe Eupatorieae that is native and common in 
that area, and by the time that Toumefort estab¬ 
lished the name Eupatorium in 1700, he was able 
to cite a number of additional relatives from North 
America and the West Indies. The illustrations and 
comments of Toumefort seem to emphasize the lack 
of any but tubular flowers in the heads, the unequal 
bracts of the involucre, the long capillary pappus, 
and in one illustration, the long rather straight 
branches of the style. The Toumefort name, Eu¬ 
patorium, was adopted by Linnaeus in 1753 and 
1754 in his Species Plantarum and Genera Plan- 
tarum which serve as the starting point of botanical 
nomenclature. 

In the works of Linnaeus, two Eupatorian genera 
were established, Eupatorium and Ageratum. Both 
shared discoid heads with tubular hermaphroditic 
flowers, unequal to subequal involucral bracts, and 
long erect style branches. Ageratum differed from 
Eupatorium primarily by the pappus of awns rather 
than bristles. Nevertheless, one of the three species 
placed in Ageratum by Linnaeus was A. altissima 
which has a capillary pappus and is intimately re¬ 
lated to the Eupatorium aromaticum L. of the same 
work. The Linnaean concept of Eupatorium includ¬ 
ed 14 species mostly from North America, the type, 
E. cannabinum, from Europe, and a few from trop¬ 
ical America. Included were members of the pres¬ 
ently recognized genera Ageratina, Conoclinium, and 
Mikania. In addition, there was one species from 
Ceylon now placed in Vernonia. One other member 
of the Eupatorieae described in Species Plantarum 
was Verbesina lavenia L. from Ceylon, which is now 
placed in the genus Adenostemma. The Linnaean 
placement of the latter was based on a very imper¬ 
fect specimen described by Ray (1704). 

In the period following Linnaeus and extending 
into the time of Cassini’s contributions to Cuvier’s 
Dictionnaire (1817—1830), many presently recog¬ 
nized genera of the Eupatorieae were described, in¬ 
cluding Critonia P. Browne (1756), Kuhnia Lin¬ 
naeus (1763, = Brickellia Elliott, nom. cons.), 
Adenostemma J. R. Forster & G. Forster (1776), 
Uatris Gaertner ex Schreber (1791), Piqueria Ca- 
vanilles (1794), Stevia Cavanilles (1797), Mikania 
Willdenow (1803), Carphephorus Cassini and Scle- 
rolepis Cassini (18166), Gyptis Cassini and Trilisa 
Cassini (18206), Isocarpha R. Brown (1817) and 

Alomia Humboldt, Bonpland & Kunth (1818). The 
genus Ageratina of Spach (1841) represented the 
same entity as two earlier illegitimate names, Batsch- 
ia Moench (1794) and Kyrstenia Necker (1790). 
Microspermum Lagasca was described in 1816, but 
was not recognized as a member of the Eupatorieae 
until the mid-twentieth century because of its heads 
with ray-like peripheral flowers. 

There had been a tendency to associate most of 
the elements of the Eupatorieae with each other 
through the time of Humboldt, Bonpland, and Kunth 
in 1818, but it was Cassini (1819a) who formally 
recognized the tribe Eupatorieae along with other 
basic tribes in his classification. 

In the Dictionnaire des Sciences Naturelles, Cas¬ 
sini (1820c) characterized the Eupatorieae as fol¬ 
lows: 

Vovaire est oblong, non comprime, un peu 
epaissi de bas en haut, arrondi au sommet; or- 
dinairement prismatique, a cinq faces limitees 
par cinq aretes saillantes; quelquefois cylin- 
drace, avec cinq ou dix nervures; il est glabre, 
ou garni de poils, ou parseme de globules sub- 
stipites. Cet ovaire est ordinairement porte sur 
un pied plus ou moins grand, et de forme di¬ 
versify, souvent articule avec le corps. Le pla- 
centaire est ordinairement tres-elev6. Le fruit 
mur est ordinairement de couleur noire. L’ai- 
grette, rarement nulle ou coroniforme, est or¬ 
dinairement composee de squamellules uni-bi- 
s6ri6es, libres ou entregreffees inferieurement, 
filiformes ou paleiformes. 

Le style androgynique a ses branches longues, 
colorees comme la corolle, peu divergentes pen¬ 
dant la fleuraison; leur partie inferieure, un peu 
arquee en dehors, est courte, grele, demi-cylin- 
drique, bordee deu deux tres-petits bourrelets 
stigmatiques; leur partie superieure, un peu 
arquee en dedans, est longue, epaisse, subcylin- 
draeee, souvent elargie superieurement, tou- 
jours arrondie au sommet, couverte de collec- 
teurs papilliformes ou glanduliformes. La base 
du style est souvent velue. 

Les etamines ont l’article antherifere quel¬ 
quefois epaissi; 1’appendice apicilaire arrondi 
au sommet (nul dans le piqueria, denticule dans 
quelques stevia); les appendices basilaires nuls 
ou presque nuls. 

La corolle staminee est reguliere, mals telle- 
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ment diversifiee du reste qu’elle ne peut foumir 
4 cette tribu aucun autre caractere general. Celle 
des Stevia et de quelques autres eupatoriees est 
remarquable par les poils qui gamissent sa sur¬ 
face interieure. 

In the comments that followed, Cassini empha¬ 
sized the discoid heads with uniformly bisexual tu¬ 
bular flowers, the rarely paleaceous receptacle, the 
uniseriate to biseriate or imbricate involucral bracts, 
the usually opposite leaves, the mostly herbaceous 
habit, and the reddish, white, or bluish rather than 
yellowish flowers. The primary character of the tribe 
was considered to be the form of the style. The 
Eupatorieae was noted as being mostly American. 

The Eupatorieae was placed between the Ade- 
nostyleae and the Vemonieae in Cassini’s table of 
the tribe (1818c). The Adenostyleae was also dis¬ 
cussed with the Eupatorieae in later entries by Cas¬ 
sini (1823a), and the two were evidently considered 
closely related. The relationship to the Vemonieae, 
which shared the same general form of heads and 
the same flower colors, was never emphasized, ap¬ 
parently because of the recognition of the funda¬ 
mental differences in style and anther structure. 

Cassini in a later entry in the Dictionnaire (1823a) 
treated the Eupatorieae in some detail and recog¬ 
nized three subgroups. The first section, Agerateae, 
had a reduced pappus and five-ribbed achenes. In¬ 
cluded were Stevia, Ageratum, Alomia, Sclerolepis, 
Adenostemma, and Piqueria. The second section, 
Archetypae, had a full-length capillary pappus and 
five-ribbed achenes. It contained ‘lArnoglossum Raf., 
Mikania, Batschia, Gyptis, and Eupatorium. The 
third section, Liatrideae, had a capillary or plumose 
pappus and ten ribs on the achene. The genera were 
Coleosanthus Cass. (= Brickellia), Kuhnia, Carphe- 
phorus, Trilisa, Suprago Gaertner (= Liatris), and 
Liatris. Arnoglossum, included on the basis of in¬ 
adequate information, belongs to the Senecioneae. 

The treatment of the Compositae by Lessing 
(1831), when he was 22 years of age, combined many 
of the tribes of Cassini that shared heads with ray 
and disk flowers and yellow corollas. The basic re¬ 
vision did not affect the Eupatorieae, which re¬ 
mained intact but was adulterated with some Se¬ 
necioneae and Heliantheae. Formal subtribes were 
first established by Lessing and were as follows. Sub¬ 
tribe I, Alomieae, had homogamous heads with bi¬ 
sexual flowers and calvous achenes. The genera were 
Isocarpha, Alomia, and Piqueria. Subtribe II, Ager¬ 
ateae, had similar heads with a short, paleaceous. 

aristate, or coroniform pappus. Included were Coe- 
lestina Cass. (= Conoclinium), Stevia, Ageratum, 
Paleolaria Cass. (= Palafoxia of the Heliantheae), 
Carelia Less., Sclerolepis, and Adenostemma. Sub¬ 
tribe III, Eupatorieae, had heads similar to the pre¬ 
ceding with a capillary pappus, and it contained 
Shawia J. R. Forster (= Olearia of the Astereae), 
Kuhnia, Eupatorium, Mikania, Adenostyles (Sene¬ 
cioneae), Liatris, and Carphephorus. Subtribe IV, 
Tussilaginae, had heads that were heterogamous, 
often subdioicous, and it contained Homogyne Cass., 
Tussilago Cass., Nardosmia Cass., Petasites Gaert¬ 
ner, and Adenocaulon Hook. The last group is most¬ 
ly Senecioneae with Adenocaulon now placed in the 
Mutisieae. 

DeCandolle (1836) followed the general design of 
Lessing with the addition of a number of new genera. 
The tribe Eupatorieae was subdivided as follows. 
Subtribe I. Eupatorieae. Capitula homogama, with 
three divisions. Div. I. Alomieae. Pappus nullus, 
with genera Orsinia Bertol. (= Inula), Piqueria, 
Alomia, Phalacraea DC., Gymnocoronis DC., and 
Isocarpha. Div. II. Agerateae. Pappus paleaceous 
aut partim squamellatus, contained Coelestina, 
Ageratum, Anisochaeta DC. (Mutisieae), Adenos¬ 
temma, Sclerolepis, Phania DC., Stevia, Palafoxia 
(Heliantheae), Carelia Less., and Agrianthus DC. 
Div. III. Adenostyleae. Pappus setosus scaber aut 
plumosus, including Kuhnia (with sect. Trichogonia 
DC.), Clavigera DC. (= Brickellia), Liatris (includ¬ 
ing Suprago and Trilisa), Carphephorus, Decachae- 
ta DC., Chromolaena DC., Ooclinium DC. (= Prax- 
elis Cass.), Conoclinium DC., Hebeclinium DC., 
Campuloclinium DC., Bulbostylis DC. (= Brickel¬ 
lia), Critonia, Eupatorium, Nothites Cass. (= Ste¬ 
via), Mikania, Adenostyles (Senecioneae). Subtribe 
II. Tussilagineae. Capitula heterogama aut dioica, 
containing two divisions. Div. I. Petasiteae. Flores 
foeminei tubulosi, included Homogyne, Nardos¬ 
mia, Petasites, and Adenocaulon, following Less¬ 
ing’s treatment closely. Div. II. Eutussilaginae. Flo¬ 
res foeminei ligulati, contained the remaining genera, 
Tussilago, Celmisia Cass., Alciope DC., and 
Brachyglottis J. R. Forster. Of these last, all are Se¬ 
necioneae except Celmisia, which is Astereae. The 
number of recognized genera of the Eupatorieae was 
the highest of any time during the nineteenth cen¬ 
tury. Even so, Eupatorium had a total of294 species 
and Mikania contained 111 species. 

Ageratina and Ayapana were named shortly 
thereafter by Spach (1841). 

The final significant contributions in the history 
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of the Eupatorieae during the nineteenth century 
were the treatment of the family by Bentham (in 
Bentham & Hooker, 1873) and the closely matching 
treatment by Hoffmann (1890-1894) in Engler and 
Prantl. The most notable feature of the treatments 
was the restoration of many of the tribes of Cassini. 
In the Eupatorieae, the most significant feature was 
the synonymization of many genera. The Bentham 
classification of the tribe can be summarized as fol¬ 
lows. 

Subtribus 1. Piquerieae. Antherae apice truncatae 
exappendiculatae. Achaenia costis 5 angulata, se- 
cundariis evanidis. Included genera were Piqueria, 
Phania, Decachaeta, Ophryosporus Meyen, Helo- 
gyne Nutt., Gymnocoronis, and Adenostemma. 

Subtribus 2. Agerateae. Antherae appendiculatae. 
Achaenia costis 5 angulata, secundariis evanidis. The 
subtribe contained Sclerolepis, Alomia, Trichoco- 
ronis A. Gray, Tuberostyles Steetz, Carelia, Aschen- 
bornia Schauer. (= Calea of the Heliantheae), Ager- 
atum, Schaetzellia Schultz-Bip. (= Macvaughiella), 
Stevia, Dissothrix A. Gray, Fleischmannia Schultz- 
Bip., Hofmeisteria Walp., Carminatia, Trichogonia 
(DC.) Gardner, Brachyandra Philippi, Leptoclinium 
Benth., Agrianthus, Symphyopappus Turcz., Eu- 
patorium, and Mikania. 

Subtribus 3. Adenostyleae. Anterae appendicu¬ 
latae. Achaenia costis secundariis conspicuis 10-ra- 
rius 7-8-costata. Included genera were Kanimia 
Gardner, Adenostyles (Senecioneae), Brickellia, 
Carphechaete A. Gray, Kuhnia, Liatris, Trilisa, and 
Carphephorus. 

The system of Hoffmann (1890-1894) was based 
closely on that of Bentham and differed primarily 
by the addition of a few genera, Podophania Baillon 
in subtribe 1, Apodocephala Baker (= Vemonieae), 
Ageratella A. Gray, and Lomatozona Baker in sub- 
tribe 2, and Barroetea A. Gray and Garberia A. Gray 
in subtribe 3. 

In both treatments, the naturalness of the Eupa¬ 
torieae was restored to some extent, but both treat¬ 
ments suffered from comparatively inadequate in¬ 
sight in primarily Neotropical groups such as the 
Eupatorieae. Bentham and Hoffmann both placed 
the Eupatorieae adjacent to the Vemonieae in their 
sequence and, with or without intention, fostered 
the idea of close relationship between the two tribes 
in the minds of many subsequent botanists. 

In the present century, B. Robinson produced nu¬ 
merous papers dealing with the Eupatorieae, in¬ 
cluding treatments of Eupatorium sensu lato, Stevia, 

and Mikania for many countries, and a treatment 
of Eupatorium in Standley’s Trees and Shrubs of 
Mexico. B. Robinson (1913a) summarized the then 
existing generic concepts in the tribe, but indicated, 
“Further study, especially of the larger genera, may 
well reveal profitable generic segregations not as yet 
clear. This is especially likely to be the case among 
the numerous and as yet imperfectly known South 
American members of the tribe. It is also by no 
means improbable that when these are more satis¬ 
factorily represented in herbaria some new and more 
convincingly natural re-adjustment of generic lines 
will become possible.” 

The genus Adenostyles was excluded from the tribe 
by B. Robinson (1913a) and relationship suggested 
to the Senecioneae, a position more completely af¬ 
firmed many years later by Toman, Harmatha, and 
Novotny (1968). Three Eupatorian genera placed in 
the Adenostylinae by Bentham were renamed the 
Kuhniinae, and a new subtribe, Adenostemmatinae, 
was established for Adenostemma, Gymnocoronis, 
and Hartwrightia A. Gray ex S. Watson. Robinson 
considered but excluded from the tribe two genera, 
Isocarpha and Lepidesmia Klatt, that should not 
have been excluded, and in 1922c he described a 
new genus, Dyscritothamnus, in the tribe which 
proves to be a member of the Heliantheae (H. Rob¬ 
inson, 1981). 

During the present century, since the time of B. 
Robinson’s key up until 1970, isolated studies of 
Eupatorieae have continued. Gaiser (1953, 1954), 
in a study of particular interest, surveyed the sub¬ 
tribe Kuhmnnae as delimited by B. Robinson 
(1913a) and suggested that at least four very distinct 
elements were involved. Genera have continued to 
be added to the tribe including Ciceronia Urban 
(1925), Stylotrichium Mattfeld (1923), Arrojado- 
charis Mattfeld (1930, for Arrojadoa Mattfeld, 1923), 
Sciadocephala Mattfeld (1938), Planaltoa Taubert 
(1896), Spaniopappus B. Robinson (1926a), Uleo- 
phytum Hieronymus (1906), Eupatoriopsis Hieron¬ 
ymus (1893), Praxeliopsis G. Barroso (1949), Fer- 
reyrella and Iltisia S. F. Blake (1958), Amboroa 
Cabrera (1956), Ellenbergia Cuatrecasas (1964), As- 
cidiogyne Cuatrecasas (1965), Piqueriopsis R. King 
(1965), Carterothamnus R. King (1967a), and 
Cronquistia R. King (1968). In describing Ferrey- 
rella and Iltisia, S. F. Blake (1958) mentioned the 
genus Microspermum Lagasca which was then placed 
in the Helenieae. The position of the latter in the 
Eupatorieae has finally been confirmed by H. Rob- 
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inson and King (1977), but not in the position tran¬ 
sitional to the Heliantheae that was suggested by 
Rzedowski (1970). 

At the time of the initiation of the present study, 
everything regarding the tribal limits of the Eupa- 
torieae was either resolved or had at some time been 
questioned. Also, many of the most common species 
were well recognized and defined. In contrast, the 
groupings of species within the tribe were almost 
entirely artificial. For example, Eupatorium was a 
residual concept, while Piqueria and Alomia both 
contained three or more elements related to totally 
different parts of the tribe; part of Ageratum was 
included in Alomia; and Fleischmannia, on the ba¬ 
sis of its pappus, contained species of Hofineisteria 
and Ageratina, but excluded over 70 species related 
to the type species. 

The present study has benefitted from the return 

to microscopic techniques in a form commonly used 
in bryology (King & Robinson, 1970/) and was for¬ 
mally initiated in a nomenclatorial survey of generic 
names then known to have been used in the tribe 
(King & Robinson, 1969c). Over a hundred new 
genera have been described in a series of publica¬ 
tions (King & Robinson, 1970—1986), including one, 
Eupatoriadelphus not retained in this study. A few 
traditional genera have been placed in synonymy, 
namely Kanimia in Mikania (King & Robinson, 
1980m) and Kuhnia in Brickellia (following Shin- 
ners, 1971). The general outline of the presently 
accepted subtribal classification was first presented 
in the symposium on the Biology and Chemistry of 
the Compositae (H. Robinson & King, 1977). One 
treatment using the revised generic concepts has been 
presented in the Flora of Panama (King & Robin¬ 
son, 1975y). 
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Chemistry and Cytology of the Eupatorieae 

Extensive data on the chemistry and the chro¬ 
mosomes of the Eupatorieae have accumulated dur¬ 
ing recent decades, and some of this is useful in the 
systematic study of the tribe. 

CHEMISTRY 

As in the case of most groups of plants, initial 
knowledge of the chemistry of the Eupatorieae comes 
from various general observations and uses of the 
plants accumulated since early historical times. 
Members of the tribe have not proven to have sig¬ 
nificant economic uses, but some uses, sometimes 
doubtful, have been claimed. A number of these are 
mentioned by Dominguez (1977) in his review of 
the chemistry of the tribe. He cites the use of Eu- 
patorium cannabinum in India to cure jaundice, 
scurvy, fomenting sores, and ulcers and in Italy for 
homeopathic medicine. Tamaulipa is used as an 
astringent for poultries, and Mikania species of the 
cordiformes group are used to cure snakebites in 
South America and South Africa. Ageratum cony- 
zoides is used for relief of abdominal pain. 

Dominguez also cites the use of oleoresin from 
Trilisa odoratissima as a fixative in perfumery and 
the use of the dried leaves as a flavor additive to 
tobacco. Chromolaena odorata is used in India as 
a fish-poison, and label data indicates the species is 
also used in this way in tropical America, where the 
plant is native. Chromolaena collina and several 
Brickellia species are said to have medicinal uses in 
Mexico. Dominguez ultimately cites cytotoxic and 
antileukemic properties demonstrated for several 
sesquiterpene lactones from four species of Eupa- 
torium and Liatris provincialis and cytotoxic effects 
of polyhydroxylated flavonoids in Eupatorium 
semiserratum and E. cuneifolium. 

A number of additional effects and uses of mem¬ 
bers of the Eupatorieae have been recorded. Poi¬ 
sonous properties of the White Snakeroot, Ageratina 
altissima, as the cause of “milk sickness” (Hass, 
1970) derive from benzofurans, which are widely 
distributed in the tribe. Regarding Ageratina stern- 
bergiana of Peru, Weberbauer recorded that the fresh 
roots, softened in lukewarm water, are employed as 
an abortive, and that a tea prepared from the leaves 
is used for kidney and bladder problems (B. Rob¬ 
inson, 1919ft: 83). Stevia rebaudiana has long been 
known as a source of a strong sweetener and possible 
sugar substitute (Fletcher, 1955; Soejarto et al., 1982, 
1983), a glycoside that Dominguez (1977) cites as 

300 times sweeter than sucrose. More recently the 
extracts of the plant have been cited for their po¬ 
tential as a contraceptive (Mazzei Planas & Kuc, 
1968). We have been informed that the extracts in¬ 
volved have since proven to be potential carcino¬ 
gens (J. Duke, pers. commun.), but most recent evi¬ 
dence indicates that it is the aglycone, Steriol, rather 
than the sweetening agent Stevioside that is muta¬ 
genic (Pezzuto et al., 1983). Leaves from Austroeu- 
patorium inulaefolium have also been used for fer¬ 
tility control in Uruguay (Esteves et al., 1981), and 
leaves of Liatris have been used as a substitute for 
vanilla (Atkinson & Curtis, 1971). 

Early in the last century, Arruda da Camara (H. 
Koster, 1816) described Koanophyllon tinctorium, 
also known as the Paraguay Indigo, as a potential 
dye plant. The plant has proven non-competitive as 
a source of indigo, but it is systematically interesting 
that, according to label data, another member of the 
same genus, K. albicaule, has been used in Belize as 
the source of a green dye. 

It is primarily during the present century that the 
chemical substances of the Eupatorieae and other 
Asteraceae have begun to be structurally identified 
and accurately compared with chemicals in other 
groups of plants. Much of this is reviewed in the 
series of papers in the symposium on the Biology 
and Chemistry of the Compositae (Hegnauer, 1977; 
Herz, 1977; Sorensen, 1977; Harbome, 1977; Do¬ 
minguez, 1977), and in a book on the naturally oc¬ 
curring acetylenes by Bohlmann et al. (1973). Re¬ 
ports of chemical constituents of the Eupatorieae 
have greatly increased in the period of years since 
the symposium (Bohlmann et al., 1977-1982), but 
much of the correlative study based on these results 
remains to be done. Some of this is discussed by 
Gage (1985). It is notable that none of the studies 
of the chemistry of the Eupatorieae involve mac¬ 
romolecules. The tribe was not one of the eight in 
which the plastocyanin amino acid sequences were 
studied by Boulter et al. (1978), and cytochrome c 
sequences are known in the family from only the 
Heliantheae (Boulter et al., 1972). Only secondary 
metabolites have been studied in the Eupatorieae. 
The salient features of the chemistry of the tribe are 
reviewed here. 

The Eupatorieae are one of the two tribes in the 
Asteraceae producing pyrrolizidine alkaloids. These 
compounds are able to cause liver damage when 
eaten by mammals. The form of pyrrolizidine al- 
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kaloids in the two tribes is not the same. In the 
Senecioneae, the molecule is a diester forming a ring 
of the same type as found in the legume genus Cro- 
talaria. In the Eupatorieae, the pyrrolizidine alka¬ 
loids are monoesters of the same type that is found 
in the family Boraginaceae (Hegnauer, 1977). We 
do not regard the alkaloids in the two tribes as re¬ 
flecting any special relationship between them. The 
alkaloids in the Eupatorieae were originally record¬ 
ed in the genus Eupatorium. More recent reports in 
Conoclinium coelestinum (Herz et al., 1981), Tri- 
chogonia gardneri (= Trichogoniopsis adenantha), 
two species of Adenostemma, Chromolaena maxi- 
milianii, and various Brazilian species of “Eupa¬ 
torium” (Brown, 1984) show evidence of occurrence 
throughout the diversity of the tribe. Although Herz 
et al. (1981) report failure to find the alkaloids in 
two species of Ageratina, Everist (1974) has cited 
an unidentified pyrrolizidine alkaloid from adven- 
tive Ageratina in Australia. As shown by Brown 
(1984) and suggested by Vichnewski et al. (1985), 
the alkaloids are concentrated in the flower heads, 
especially the nectaries. The study by Brown cites 
the Eupatorieae as a major source of pyrrolizidine 
alkaloids (PA) obtained during pollination by ma¬ 
ture Ithomiine butterflies: “... the original distaste¬ 
ful models in neotropical mimicry complexes.” 
Brown (1984) further states that “flowerheads of 
several abundant Brazilian species of Eupatorium 
contain 1-4% of a single isomer of PA (k-o) and the 
corresponding N-oxide, some of which are now in 
advanced clinical testing as antitumor agents.” 

A number of flavonoids and related compounds 
are known from the Eupatorieae, as shown by Do¬ 
minguez (1977). The only report of flavonoids of 
the aurone or chalcone type in the tribe is from the 
leaves of Chromolaena odorata (Bose et al., 1973). 
All the flowers of the tribe Eupatorieae studied by 
King and Krantz (1975) indicated presence of UV 
absorbing flavonoids supposedly of the yellow fla- 
vonol type that has been reported from the tribe 
(Harbome, 1977), and there is no evidence of UV 
reflectance. It is notable that no flavonoids that pro¬ 
duce any noticeable yellow coloration are present 
in the flowers of the tribe. Related compounds, the 
anthocyanins, are responsible for the reddish and 
bluish colors that are characteristic of the tribe. The 
only attempt to use the flavonoids at the generic 
level is the recent study of Flyriella (Mabry et al., 
1981), where this relative of Brickellia was found 
to have these compounds more like members of the 
subtribe Eupatoriinae. 

Among the phenolics of the Eupatorieae there are 
a number of essential oils of special note. The chro- 
menes show an interesting distribution in the tribe, 
being reported from members of the subtribes Eu¬ 
patoriinae (Bohlmann et al., 1980<7, 1981e), Ager- 
atinae (Dominguez, 1977), and Gyptidinae (Bohl¬ 
mann et al., 1980*, 1981£ 1981/, 1981«, 1982c). 
Such compounds apparently inhibit the maturation 
of insects that develop on the plants (Bowers et al., 
1976; Miller, 1980). Coumarins occur in seven sub¬ 
tribes (Dominguez, 1977; Bohlmann et al., 1980a, 
1980/ 1982b, 1982/ 1982/). Related compounds 
with a five-sided secondary ring, the benzofurans, 
are responsible for the poisonous effects of many 
Eupatorieae such as “milk sickness” or “trembles.” 
Benzofurans are particularly common in the tribe, 
being less common in the tribe Astereae, and rather 
rare in most other tribes. The presence of benzo¬ 
furans in Isocarp ha reinforces the placement of that 
genus in the Eupatorieae rather than the Heliantheae 
(Bohlmann et al., 1977a). 

Monoterpenes, in the form of thymol derivatives, 
occur sporadically in the Eupatorieae. They occur 
in Bishovia boliviensis (Bohlmann et al., 1979d), 
where they may be associated with the long-stalked 
gland-tipped hairs; they are found in Mikania offi¬ 
cinalis and M. purpurascens, two species with erect 
habits from the Planalto of Brazil, which have many 
small sessile glandular punctations; and they appear 
common in Kaunia, from the Andes, including two 
species that have distinct sessile glands and one, K. 
saltensis, lacking evident glands. Thymol deriva¬ 
tives also occur in Eupatorium, the Liatrinae (Do¬ 
minguez, 1977), and a number of species of Ager¬ 
atina subgenus Neogreenella from Mexico. 

Sesquiterpenes have been reported widely in the 
tribe. The acyclic forms have been reviewed by H. 
Robinson et al. (1979). Acyclic sesquiterpenes are 
potentially present in all plants, but the Eupatorieae 
and Anthemideae are the only members of the As- 
teraceae with particularly notable elaborations of 
these compounds, and the elaborations are different 
in the two tribes. The molecules in the Eupatorieae 
do not form ketones or furans as in the Anthemi¬ 
deae, and they do form angeloyloxy esters rather 
than acetates. Within the Eupatorieae, esterification 
with angelic acid is common at the C-4 position, 
and it occurs at the C-5 position only in various 
species of Brickellia. 

Sesquiterpene lactones are particularly bitter 
compounds and in the Eupatorieae seem to be as¬ 
sociated with the larger short-stalked capitate glands. 
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Herout (1974) and Herz (1974,1977) have arranged 
the common types of sesquiterpene lactones ac¬ 
cording to the chemical pathways, and they have 
shown that most of the secondarily elaborated forms 
such as the eremophilanolides, ambrosanolides, and 
helenanolides, are restricted to the advanced mem¬ 
bers of the subfamily Asteroideae, above the level 
of the Eupatorieae. The Eupatorieae produce, with 
few exceptions, only germacranolides, eudesmano- 
lides, and guaianolides. The one apparent exception 
of a secondarily elaborated form is the ambrosan- 
olide Stevin reported from Stevia ovata (Rios et al., 
1967). The rearranged guaianolides of Lasiolaena 
santosii (Bohlmann et al., 1981/) are also regarded 
as being the “third level of biogenetic complexity,” 
(Gage, 1985) though of a structure not matched 
closely in other tribes. The presence of secondarily 
elaborated eremophilanolides in Adenostyles was 
part of the evidence for excluding the genus from 
the Eupatorieae and confirming its position in the 
Senecioneae (Toman et al., 1968). 

Cadinene derivatives, another type of sesquiter¬ 
pene, are common in Chromolaena (Bohlmann et 
al., 1979c, 1982/), and they may be responsible for 
some of the biological activity that has been noted 
in the genus. 

Diterpenes have been reported from many Eu¬ 
patorieae. The acyclic diterpenes have become elab¬ 
orated in Lasiolaena (Bohlmann et al., 1982c) and 
Stylotrickium (Bohlmann et al., 198 In) of the Gyp- 
tidinae, with forms having secondary alcohols and 
acetates. The latter of the two genera also forms 
ketones. Additional forms occur in Disynaphia 
(Bohlmann et al., 1981rf) and Mikania (Bohlmann 
etal., 1981o, 1982/:), one of the latter having a furan 
group. 

The active ingredient of the sweet shrub of Par¬ 
aguay, Stevia rebaudiana, is the ent-kaurane diter- 
pene glycoside, stevioside (Vis & Fletcher, 1957). 
Various ent-kaurane derivatives are reported from 
a few other groups in the tribe, but seem particularly 
common in Mikania (Dominguez, 1977; Bohlmann 
et al., 1981 o, 1982h). Kolavane derivatives are com¬ 
mon in the Eupatorieae, especially among Brazilian 
species of Acritopappus (Bohlmann et al., 1980#), 
Bahianthus (Bohlmann et al., 1981a), Goyazianthus 
(Bohlmann et al., 1981/), Koanophyllon (Bohlmann 
et al., 1981/>), and Symphyopappus (Bohlmann et 
al., 1981/?), and also in Liatris (Bohlmann et al., 
1981/) and Hartwrightia (Bohlmann et al., 1981/?) 
in eastern North America. Labdane derivatives of 

similar structure are even more widely distributed 
in the tribe. The forms of both types of compounds 
become particularly complex in the genus Acrito¬ 
pappus (Bohlmann et al., 1980g). Many of the species 
having the kolavane and labdane derivatives are 
notable for the viscid surfaces of their stems and 
leaves, and the lack of the compounds in one species 
of Acritopappus is correlated with a lack of viscid 
surfaces (Bohlmann et al., 1982Z>). 

Carotenoids would naturally occur in all members 
of the Eupatorieae in at least their vegetative parts, 
but it is a characteristic of the tribe that they do not 
occur in the corollas or styles of the flowers in any 
form that produces a yellow color. Carotenoids are 
often present in anthers and pollen (Goodwin, 1980), 
however, and it is possible that carotenoids are in¬ 
volved in the yellow color of the pollen that is no¬ 
ticeable on the styles of many members of the sub¬ 
tribe Alomiinae. 

Hegnauer (1977) has stated that seed oils of the 
family sometimes contain characteristic fatty acids. 
Nevertheless, little has been said of this biologically 
basic group of compounds in the Eupatorieae. No¬ 
table exceptions are the reports of a number of pros¬ 
taglandin-like fatty acids in two species of Chro¬ 
molaena, C. morii (Bohlmann et al., 1981 h, 1982a) 
and C. chaseae (Bohlmann et al., 1982/). 

Polyacetylenes are highly developed in the As- 
teraceae and a few other families such as the Api- 
aceae, and they have been part of the basis for recent 
speculation by chemotaxonomists regarding rela¬ 
tionships between the two families (Mabry & Bohl¬ 
mann, 1977). This has been countered to some degree 
by Cronquist (1977). Regarding the polyacetylenes 
in the Asteraceae, Sorensen (1977) states that they 
are physiologically very active compounds against 
other organisms. Hegnauer (1977) mentions ne- 
maticidal, antibiotic, and in the case of ichthyoth- 
erol the fast-acting poisonous qualities of the poly¬ 
acetylenes. The polyacetylenes are derived from the 
fatty acid, oleic acid, by the reduction of the degree 
of saturation to the level of triple bonds. In the basic 
polyacetylene form there are apparently three triple 
bonds, but some members of the group develop 
more. The common pentaynene has five such triple 
bonds, and one of its thiophene derivatives shows 
the products of six such bonds. The creation of such 
bonds requires input of energy, and polymerization 
or reactions with oxygen and sulfur release energy. 
Thus, the compounds tend to be unstable and break 
down rather soon after the death of the plant, which 
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makes analysis of plants from remote areas difficult. 
It is these chemicals that often cause fresh material 
of Asteraceae to bum so easily. 

Acetylenic compounds are found in the Astera¬ 
ceae in two basic forms. Hegnauer (1977) indicates 
that the polymerization of highly unsaturated acet¬ 
ylenes produces the phytomelanin seen in the achene 
walls of only two tribes of the Asteraceae, the Eu- 
patorieae and Heliantheae. Sorensen (1977) indi¬ 
cates that most polyacetylenes in the family are stored 
in the resin canals, where they are sometimes red¬ 
dish colored, apparently because of acetylenes with 
a 1,2-dithiin-ring. Actual observations of flowers 
compared to reports of 1,2-dithhns would suggest 
the various colors of the canals are not so simple. 
Reddish or purplish color has been noticed in the 
canals of some Eupatorieae. 

Bohlmann et al. (1973) have provided a review 
of the polyacetylenes known in the plant kingdom 
up to about ten years ago. All records from the Eu¬ 
patorieae were of pentaynene and its derivatives. 
Pentaynene was reported from species now placed 
in the subtribes Adenostemmatinae, Eupatoriinae, 
Gyptidinae, Disynaphiinae, Ageratinae, Liatrinae, 
Alomiinae, Mikaniinae, and Oxylobinae. A thio¬ 
phene and a dithiin are reported for only Mikania. 
The reports of a thiophene ester related to the de- 
hydromatricariaester in Liatris are based on Atkin¬ 
son and Curtis (1971), but these reports of an an- 
themidean type polyacetylene in the Eupatorieae 
seem anomalous, and they have not been verified. 

In the possession of the pentaynene pathway, the 
Eupatorieae are like all tribes of the subfamily Ci- 
chorioideae and like the basal elements of the 
subfamily Asteroideae up through the Inuleae and 
Calenduleae. Contrary to some theoretical consid¬ 
erations, it is this higher energy pathway of the poly¬ 
acetylenes that seems to be more primitive among 
extant Asteraceae. 

Raphids, which are presumably formed of cal¬ 
cium oxalate, are found in most Asteraceae. They 
occur in various parts of the plants, but have been 
surveyed most completely in the floral parts as a 
result of the many microscopic examinations of the 
reproductive structures of the family. Raphids are 
most common in the achenes, being present in all 
tribes where phytomelanins are absent. Of the two 
tribes with phytomelanins, the Eupatorieae and the 
Heliantheae, the latter has raphids in the achenes 
of the two subtribes in which phytomelanins are 
absent (H. Robinson, 1981), and it also has raphids 

commonly present in cells of the corolla or even the 
anther. The Eupatorieae is the only tribe totally lack¬ 
ing any well-formed raphids, rarely showing a few 
needle-like crystals in some cells of the corolla in a 
few species such as Cronquistianthus kalenborni- 
anus. 

CYTOLOGY 

The chromosome data has been reviewed recently 
by R. King et al. (1976). The base number for the 
tribe has been shown to be 10, and this number has 
more recently been proposed as the base number 
for the entire subfamily Asteroideae (H. Robinson 
et al., 1981). This base number is found in most 
subtribes of the Eupatorieae, including most of the 
genera. 

Within the Eupatorieae there are a number of 
exceptions to the base number of 10, and it is these 
groups which require special notice. It is significant 
that the exceptions include comparatively few gen¬ 
era, but that many of the genera are distinctive and 
contain numerous species. These derived groups 
seem to have been produced mostly through aneu- 
ploid loss, or polyploidy, or a combination of both. 
Two groups, Acritopappus of the Gyptidinae and 
the Brickellia group in the Alomiinae, have an aneu- 
ploid loss to x = 9. The groups clearly represent 
separate occurrences of such chromosome loss. In¬ 
creases of chromosome number to n = 16-19 are 
apparent in the subtribes Hebecliniinae, Neomiran- 
deinae, Mikaniinae, Oxylobinae, Hoftneisteriinae, 
and Oaxacaniinae. These are assumed to represent 
at least two separate instances of polyploid increase 
followed by aneuploid loss. Such a pattern of poly¬ 
ploid increase followed by aneuploid loss appears 
common in other groups of Asteraceae such as the 
Heliantheae and Vemonieae (H. Robinson et al., 
1981). In the case of the subtribe Hebecliniinae, the 
base of 10 is present within the subtribe, and in the 
case of the Oxylobinae some members of the sub¬ 
tribe seem to have higher polyploidy derived from 
multiples of 20. In the Oxylobinae, most of the 
species of Ageratina have a chromosome number 
stabilized at x = 17 while the presumably more de¬ 
rived genus Oxylobus has stabilized at x = 16. 

In the Neomirandeinae, the single genus Neo- 
mirandea has two elements which differ in structure 
as well as in chromosome number. The members 
of the subgenus Critoniopsis which are all epiphytic, 
have a base of x = 17. The members of typical Neo- 
mirandea which contains some secondarily terres- 
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Adenostemmatinae 5 iq 

Eupatoriinae 10 15 20 
Disynaphiinae 10 

Gyptidinae 10 30 
Ageratinae j^iq n 12 15 20 25 
Trichocoroninae 15 30 

Ayapaninae 10 20 
Alomiinae _9 10 

Liatrinae 10 20 30 

Fleischmanniinae 4 10 20 30 

Critoniinae 10 20 
Praxelinae iq 20 29 
Hebecliniinae 10 16 

Neomirandeinae 17 20 24 25 

Mikaniinae 16 17 18 19 20 

Oxylobinae 16 17 ca 40 51 

Hofmeisteriinae 18 19 
Oaxacaniinae 18 
Distribution of chromosome ni 

nd Oxylobinae. are omitted. 
imbers in the Eupatorieae according to sub tribes. Higher polyploids, i 

trial species, have numbers of n = 20, ca. 24 and 

In the small subtribe Trichocoroninae, with three 
aquatic or subaquatic genera, there is apparently a 
base number of x = 15. The derivation of the num¬ 
ber is not clear. Other examples of n = 15 in the 
tribe are in hybrids between different ploidy levels 
in Eupatorium and Ageratum which have a base of 

The only example in the tribe of apparent aneu- 
ploid increase is in some of the subtribe Ageratinae. 

Members of the genera Stevia, Cronquistia, Car- 
phochaete, Piqueria, and Microspermum show n — 
11 or 12 and Macvaughiella has a tentative count 
of n = ca. 13. As a result of evidence from the He- 
liantheae (H. Robinson et al., 1981) regarding the 
rarity of aneuploid increase in the family, we would 
now interpret the above series as derived from a 
single aneuploid increase to n = 12 with some sub¬ 
sequent reductions to n = 11. 

A generalized scheme of the chromosome num¬ 
bers in the tribe is presented in Figure 1. As men- 
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tioned above, many of the groups that have dis¬ 
tinctive chromosome numbers are also among the 
most readily defined taxonomically. Most of these 
have been recognized as genera in the traditional 
systems of classification, Ageratina being the out¬ 
standing exception. The groups involved do not dif¬ 
fer by particularly extreme structural or chemical 
specializations, but they seem less subject to inter- 
gradation. The difference in chromosome number 
appears to reduce perceptibly the similarity of detail, 
presumably through reduction in the amount of hy¬ 
bridization. The different chromosome numbers and 
geographical separation seem to be the primary iso¬ 
lating mechanisms in the tribe. 

Certainly, among the Eupatorieae having the 
common base number x = 10 and similar geog¬ 
raphy, there is evidence of hybridization. There are 
examples such as Osmiopsis where characters seem 
directly traceable to two totally distinct phyletic 
stocks, in this case Chromolaena of the Praxelinae 
and Koanophyllon of the Critoniinae. The distri¬ 
bution of characters elsewhere in the tribe suggests 
that Osmiopsis is not unique, and we believe that 
such intergeneric hybridization is common in the 
family. Experimental hybrids have been produced 
between genera of both Eupatorieae and Helian- 
theae by Powell, the latter being reported (1972). 
Although such evidence is not generally recognized, 
it now seems obvious that successfully evolving 
groups of plants such as the Asteraceae owe part of 
their success to processes that complicate the tax¬ 
onomy of the groups, such as intergeneric hybrid¬ 
ization (H. Robinson, 1983). Such hybrids probably 
do not often perpetuate themselves to form new 
evolutionary lines, but those that succeed have a 
profound effect on the long-range evolution of a 
family such as the Asteraceae. An overview of the 
family gives the impression of a highly reticulating 
evolution at least at the formative stages of the fam¬ 
ily and its various subgroups. 

As a result of the partial isolating effect of chro¬ 
mosome numbers, we can see the pattern found in 
the Eupatorieae in the Alomiinae, where general 
characters of the corolla shape and style distinguish 
a broad group, but many secondary features are 
shaped with other subtribes. Within the Alomiinae, 
the small group including Brickellia, Phanerostylis, 
and probably Barroetea, when it is known, having 
the distinct chromosome number n — 9, have dis¬ 
tinctive acyclic sesquiterpene (H. Robinson et al., 
1979) and flavonoid (Mabry et al., 1981) chemistry. 

A few additional features of the chromosomes of 
the Eupatorieae have been noted in the literature. 
Grant (1953) reported two size classes of chromo¬ 
somes among members of the tribe in eastern North 
America. Species recognized in the present treat¬ 
ment as Eupatorium, had chromosomes 2.5-6.5 fim 
in length. Species treated here as Ageratina and Co- 
noclinium had chromosomes 1.5-3 nm long. Gaiser 
(1953, 1954) noted that there was a karyotype vari¬ 
ation in the Brickellia series correlated with habit. 
Karyotypes including some long chromosomes were 
characteristic of shrubby species. Karyotypes with 
only medium length or short chromosomes oc¬ 
curred in comparatively herbaceous plants. 

Two types of chromosome specialization have 
been noted among the weedy members of the Eu¬ 
patorieae. The reduction to n = 4 in Fleischmannia 
microstemon, in a genus with a base of x = 10, has 
been noted by H. Baker (1967) and reviewed by R. 
King et al. (1976). The triploid nature of two weedy 
species of Ageratina, A. adenophora and A. riparia, 
with resulting irregular meiosis and apomixis, has 
also been discussed by R. King et al. (1976). Irreg¬ 
ular meiosis and apomixis are common in many 
other members of the Eupatorieae, especially in the 
subtribe Praxelinae. 
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The Relationships of the Eupatorieae 

The present study, with its strong emphasis on 
microscopic features, in conjunction with work by 
the junior author on other tribes of the Asteraceae, 
has resulted in strong opinions regarding the phy- 
letic position of the Eupatorieae in the family (Fig. 
2). These opinions conflict with the widely accepted 
views of relationships based on more superficial as¬ 
pects of the various Asteraceae. It is therefore ini¬ 
tially necessary here to discuss what the relation¬ 
ships of the Eupatorieae are not, before attempting 
to determine what they are. As indicated below, the 
Eupatorieae are not closely related to the Vemon- 
ieae as implied by many authors including Carlquist 
(1976), and they are not derived from the Helian- 
theae as suggested by Cronquist (1955). It is the 
present view that the Eupatorieae represent a basal 
off-shoot of the subfamily Asteroideae, being fully 
within the Asteroideae, but retaining some ancestral 
features shared with the Cichorioideae. 

The Eupatorieae and the Vemonieae both have 
discoid heads with reddish or purplish flower color, 
and they are among the many tribes in which most 
species have a capillary pappus. It is because of these 
obvious similarities that most authors have placed 
the two tribes adjacent to each other in their clas¬ 
sifications. Even Cassini (1818c), who was well aware 
of the technical differences, placed the two tribes 
next to each other on one side of his chart of the 
tribes in the Dictionnaire des Sciences Naturelles. 
The association was maintained through Lessing 
(1832), DeCandolle (1836), Bentham and Hooker 
(1873), and Hoffmann (1890-1894) with the tribes 
distinguished by the differences in their styles. Even 
as the style differences are cited, there has been little 
tendency recently to use the styles in actual practice. 
The tendency to ignore the floral details reached a 
peak in this century with two instances when style 
details were erroneously assigned to the Eupatorieae 
and Vemonieae on the basis of their assumed re¬ 
lationship. Cronquist in Gleason (1952) described 
the style branches of the Vemonieae as having stig- 
matic surfaces only near the base, the condition that 
is found in the Eupatorieae. Carlquist (1976) cred¬ 
ited the Eupatorieae with having stigmatic hairs 
covering the entire inside surface of their style 
branches as in the Vemonieae. It seems to have been 
Poljakov (1967) who first clearly showed that the 
Eupatorieae and Vemonieae were not closely related 
to each other, though the Eupatorieae were treated 
inexplicably by Poljakov as a subtribe Ageratinae 

of the Astereae. Independently, H. Robinson and 
Brettell (1973) in a study of the relationship of Ur- 
sinia proposed an alignment similar to that of Pol¬ 
jakov with the Vemonieae as one of a series with 
the Liabeae, Cardueae (as Cynareae), Mutisieae, 
Lactuceae (as Cichorieae), and Arctotideae having 
styles with a single stigmatic area covering the inside 
surface of the branches, anthers with bases project¬ 
ing well below the point of attachment, anther ap¬ 
pendages mostly flat, lobes of the disk corollas long 
and narrow, and including all lophate, psilate or 
otherwise modified forms of pollen in the family. 
The remaining tribes, including the Eupatorieae, 
were seen to have two distinct stigmatic lines, an¬ 
thers with pollen-bearing parts not extending much 
below the point of attachment, pollen with regularly 
distributed spines, and all examples in the family 
of short lobes on the disk corollas, keeled anther 
appendages, and sterile unbranched styles. The dif¬ 
ferences cited by H. Robinson and Brettell have 
shown a number of exceptions on the basis of further 
studies, but appear to remain valid as indicators of 
a basic division in the family. Wagenitz (1976) re¬ 
fined the concept with the addition of a number of 
characters, the most significant, the presence of la- 
ticiferous cells or ducts in many tribes of the Ver- 
nonieae-Lactuceae series. Carlquist (1976) formal¬ 
ized the use of the subfamily names Cichorioideae 
and Asteroideae for the two series of tribes, but 
erroneously placed the Eupatorieae in the Cicho¬ 
rioideae. 

H. Robinson (1977) presented a direct compari¬ 
son of the two tribes Eupatorieae and Vemonieae, 
and reiterated the basic subfamily characters by 
which they differ. Additional characters cited were 
the T-shaped hairs, glands on the anther append¬ 
ages, scorpioid cymes, weaker thickenings on the 
walls of the endothecial cells, larger pollen grains 
mostly over 40 Mm, and raphids in the cells of the 
achene walls in the Vemonieae, none of which occur 
in the Eupatorieae. The discoid heads and similar 
flower colors shared by the two tribes were consid¬ 
ered superficial and potentially subject to selection 
pressures by pollinators. 

More recent observations continue to emphasize 
the differences between the tribes. The leaves of the 
Eupatorieae are often trinervate, but rarely those of 
the Vemonieae. Both tribes can show differentiated 
peripheral flowers in the heads, but in the Eupato¬ 
rieae the differentiation is most often in the corolla 
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Figure 2. Schematic representation of relationships in the subfamily Asteroideae (from H. Robinson, 1981). 

form, in the Vemonieae there is sometimes marked 
differentiation in the achenes (H. Robinson, 1979, 
Heterocypsela). It is also notable that one of the 
characters held in common by the tribes, the cap¬ 
illary pappus, is considered the primitive form in 
the family by H. Robinson (1981). 

On the basis of the foregoing, the Eupatorieae is 
considered to belong to the subfamily Asteroideae, 
with the tribes Heliantheae, Inuleae, Calenduleae, 
Astereae, Anthemideae, and Senecioneae, but there 
remains the problem of the position of the Eupa¬ 
torieae within that subfamily. Cronquist’s (1955) 

views on the ancestral position of the Heliantheae 
in the family are still widely accepted (Cronquist, 
1977; Turner, 1977), and can be analyzed within 
the context of the two subfamily concept. The Cron¬ 
quist concept can be considered partially nullified 
by the foregoing subfamily alignment and is further 
nullified by the artificiality of some of the tribal 
concepts accepted by Cronquist. Further problems 
arise from the realization from detailed studies that 
no tribe is sufficiently generalized to be ancestral to 
any other. The most important considerations, how¬ 
ever, are those evident from the present study of the 



& ROBINSON 

Eupatorieae and the concurrent studies of the He- 
liantheae by H. Robinson (1981) and H. Robinson 
et al. (1981). Cronquist (1955) argues the primi¬ 
tiveness of the Heliantheae mostly on the basis of 
a series of characters that seem pre-selected for their 
occurrence in the Heliantheae. Two characters that 
have a stronger theoretical basis are the five-parted 
pappus which more closely resembles the calyx from 
which it is supposedly derived, and the presence of 
paleae which represent the bracts that would sub¬ 
tend each flower in any compound inflorescence. 
Regarding the pappus, the capillary form proves to 
be much more widely distributed in the Heliantheae 
than realized by Cronquist, and is regarded as prim¬ 
itive in that tribe and in the family by H. Robinson 
(1981). The paleaceous receptacle in its most highly 
developed form seems to be specialized within the 
Heliantheae (H. Robinson, 1981), and in its less 
specialized form it occurs in the Eupatorieae. 

A number of characters can be interpreted as 
showing the Eupatorieae more primitive than the 
Heliantheae, and some of these are indicated in the 
accompanying diagram of the Asteroideae phylog- 
eny that is accepted here. The heads of the Eupa¬ 
torieae are discoid with all flowers bisexual. Those 
cases of differentiated peripheral flowers such as 
Microspermum and Praxeliopsis involve no loss of 
anthers. Cronquist (1955) has suggested that such 
heads represent a loss of rays in the Asteraceae, and 
that radiate heads are primitive in the Asteraceae. 
While Cronquist may be correct, there is no real 
evidence of radiate ancestry for the Eupatorieae, and 
Cronquist’s arguments are the opposite of his as¬ 
sumptions in the same paper regarding the direction 
of evolution in the pappus. In a related character, 
there are no suppressed gynoecia in the Eupatorieae. 
Such non-functional gynoecia are restricted in the 
Asteraceae to a few genera of the tribe Mutisieae 
and to the tribes of the Asteroideae above the level 
of the Eupatorieae. Such gynoecia occur to some 
extent in all the tribes of the advanced Asteroideae, 
either within heterogamous heads or in male heads 
of dioecious species. 

The Eupatorieae and Heliantheae are the only 
tribes of the Asteraceae having phytomelanins in 
the wall of the achene. The resulting black layer in 
the Eupatorieae is uninterrupted or only interrupted 
along the ribs. In the Heliantheae the achene walls 
have specialized lines interrupting the phytomela¬ 
nin which are referred to as striations by H. Rob¬ 
inson (1981). Such striations are sufficiently widely 
distributed in the Heliantheae to be considered basic 

to that tribe, being found in many subtribes of both 
the paleaceous and epaleaceous series. 

The endothecial cells of the Eupatorieae are the 
most consistently radial in their design of any tribe 
in the Asteraceae. As a result, they most closely 
approximate the ancestral functional form found in 
most families of flowering plants with functional 
valves. In contrast, the endothecial cells of the He¬ 
liantheae are almost all polarized with reduced num¬ 
bers of thickenings. As such, the endothecial cells 
of the Heliantheae are specialized, and the few radial 
forms in the tribe seem to be secondarily derived. 

The anther appendages of the Eupatorieae are flat 
and broad with cells not divergent, or are sometimes 
reduced or lacking. In this respect the appendages 
are like those of most members of the subfamily 
Cichorioideae. In the Heliantheae, with few excep¬ 
tions, and in all other tribes of the Asteroideae, the 
anther appendages are constricted at the base. In 
most Heliantheae the appendages are expanded 
above the base with diverging cell patterns. The 
condition of the Cichorioideae and the Eupatorieae 
seems to be primitive in the Asteraceae, with the 
constricted appendages being specialized in the He¬ 
liantheae and other advanced Asteroideae. 

There is one final character that may reflect a more 
primitive position for the Eupatorieae. Paired sep¬ 
arate stigmatic lines are basic to the subfamily As¬ 
teroideae, and no tribe shows these separated lines 
more consistently than the Eupatorieae. In the Eu¬ 
patorieae there are often glands in the space between 
the lines, a condition not found in any other tribe. 
There are no reversions to a single continuous stig¬ 
matic surface as in some Heliantheae, Senecioneae, 
and Inuleae. 

There is some indication that the space between 
the stigmatic lines is developmentally related to the 
origin of the style appendage. In female flowers of 
many advanced Asteroideae, there is no appendage, 
and the stigmatic lines connect across the apex of 
the style. It is in the Eupatorieae that the stylar 
appendage reaches its highest development, often 
becoming the most prominent and colorful part of 
the inflorescence. While such a style appendage is 
specialized in itself, it is, nevertheless, the least ef¬ 
ficient of the mechanisms adopted by the Asteraceae 
for the prevention of self-pollination, and it seems 
unlikely that it would have evolved from any form 
that was as efficient as that in the advanced Aster¬ 
oideae such as the Heliantheae and the remaining 
tribes. 

The Eupatorieae are considered here to be like all 
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other tribes of the family, being too specialized to 
serve as the ancestor of any other tribe. However, 
the point of departure of the Eupatorieae is believed 
to be below the point of divergence of the Helian- 

theae from the remaining Asteroideae, and close to 
the point of divergence of the Asteroideae and Ci- 
chorioideae. 
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The Structure of the Eupatorieae 

Members of the Eupatorieae are mostly perennial 
herbs or shrubs, a few such as Fleischmannia mi- 
crostemon, F. sinclairii, and Brickellia diffusa are 
annuals, and some species of Critonia and Kaunia 
are small trees. Six genera, Mikania, Tuberostyles, 
Neomirandea, Gongrostylus, Hughesia, and Stand- 
leyanthus, have developed an epiphytic habit. In 
Neomirandea some species appear to have reverted 
to deep humus substrates, and they have extensive 
prop-root systems. One of the later species, N. pan- 
amensis, is an arborescent perennial herb up to 13 
m tall. 

The stems of the Eupatorieae differ from those of 
some tribes such as the Senecioneae, and resemble 
those of the Heliantheae by the position of the resin 
ducts between the vascular bundles rather than di¬ 
rectly outside of them (Col, 1904). The pith may be 
solid, but is often fistulose. The condition is often 
stable within genera (Matudina versus Eupatorias- 
trum). Chambering of the pith is often prominent, 
and the septae can persist in considerably enlarged 
stems (Neomirandea). Solereder (1908) suggested 
possible anomalous secondary growth in Mikania, 
but Carlquist (1965, 1966) who reviewed the stem 
anatomy found no unique features in the vascular 
tissue of the tribe. According to Carlquist, the vessel 
elements are short and broad with large intervas- 
cular pits in the liana Mikania cordifolia, and the 
strands of axial parenchyma have cells as long as 
wide. Narrow vessels and prominent growth rings 
are found in a more xeric type such as Brickellia. 
Carlquist (1965) indicates that width of rays, pres¬ 
ence or absence of procumbent cells in addition to 
erect ones in rays, relative height of rays, and no¬ 
tably short and narrow or wide and long vessel ele¬ 
ments, might be useful in distinguishing species. 

The Eupatorieae is one of the few basically op¬ 
posite-leaved tribes of the Asteraceae. Some scat¬ 
tered groups in the tribe have strictly alternate leaves 
(most of Decachaeta, one species of Guevaria, 
Chromolaena stachyophylla, and members of the 
Liatrinae). Among the opposite-leaved genera, the 
upper leaves and bracts of the inflorescence often 
become alternate. Almost all the upper leaves are 
alternate in Neohintonia, and alternate branching of 
the inflorescence is characteristic of Austroeupato- 
rium and some species of Heterocondylus. The op¬ 
posite-leaved condition is perpetuated into the in¬ 
florescence in most species of Chromolaena and 
many other genera, and is seen in the head structure 

of Mikania and some Ophryosporus. True verticil- 
late-leaved species include many members of Mi¬ 
kania and Neomirandea costaricensis. The verticil- 
late leaves of some Eupatorium and Sclerolepis 
seem developmentally related to the sessile or sub- 
sessile lobed or tripartite forms found in related 
species. Basal rosettes are characteristic of the Li¬ 
atrinae, and are found to a lesser extent in other 
isolated genera such as Eupatorina, Bishopiella, Ci- 
ceronia, Antiilia, and Gyptis. 

The leaves are variable in form from sessile to 
long-petiolate, but as in all members of the family, 
there is at least a minimal wing on the petiole and 
between any segments which reflects a basically ses¬ 
sile and simple form. Variation in the petiole occurs 
in all groups of the tribe, but sessile leaves or broadly 
winged petioles are particularly common in the Aya- 
paninae, and long petioles are particularly common 
in the Hebecliniinae. 

Leaf blades are predominantly simple, ovate, or 
elliptical types with variations from entire to strong¬ 
ly dissected. Dissection may involve broad lobes 
(Carterothamnus, some Hofmeisteria, one Loma- 
tozona\ linear lobes (Acanthostyles and some Eu¬ 
patorium) or bipinnatifid blades (Gyptis pinnatifi- 
da). The most dissected lobes in the tribe occur in 
the calcicolous Eupatorina of Hispaniola. In Gra- 
zielia gaudichaudiana, the blade varies from finely 
serrate to bipinnatifid (Malme, 1933:42, fig. 7). Ve¬ 
nation of the blades may be palmate or pinnate, but 
there is a strong tendency for a trinervate condition 
from near the base. The venation varies within many 
genera. Ducts occur along the veins in many genera 
(especially prominent in Morithamnus). Only in 
Critonia are vesicles prominent in the areoles be¬ 
tween the veins, where in some members they form 
translucent or even lens-like spots. 

The inflorescence of the Eupatorieae is usually a 
flat-topped or dome-shaped corymbose panicle. 
Central heads may mature slightly after the periph¬ 
eral ones, but more often they mature first. The 
cymose sequence is often reflected in the structure 
of the branching and is either restricted to the 
branches as in Condylidium or may extend to the 
whole inflorescence as in Ageratum. The cymose 
maturation is particularly notable in Liatris where 
the apical heads of the spicate inflorescence mature 
first. Heads in extreme cases may be sessile in round¬ 
ed clusters (Neohintonia, Mexianthus, Sphaereu- 
patorium) or may be single and large on long pe- 
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duncles (Hofmeisteria and Brickellia monocephala). 
The major groups of Mikania have been classically 
distinguished by their corymbose, thyrsoid, and ra¬ 
cemose or spicate inflorescence branches. 

The involucre of the Eupatorieae is traditionally 
characterized as imbricate, subimbricate, or exim- 
bricate. The three types prove to be subject to con¬ 
siderable interpretation, and there is an additional 
type found in the Adenostemmatinae. The imbri¬ 
cate form has been restricted in the past to groups 
called the “Cylindrocephalae” and some members 
of the Critoniinae with a cylindrical involucre of 
strongly overlapping bracts in many series of grad¬ 
ually increasing lengths. The distinctive appearance 
derives from the fact that the bracts of some genera 
dehisce rather than spread on drying. Many mem¬ 
bers of the tribe show the same cylindrical appear¬ 
ance when alive. Within the imbricate group is a 
truly natural element, the Praxelinae, in which all 
the involucral bracts are completely deciduous. The 
relationship includes a few genera such as Praxelis 
which do not usually have cylindrical involucres and 
which are not in the traditional Cylindrocephalae. 
The subimbricate involucre has bracts progressively 
longer in overlapping series, but at least the outer 
bracts spread at maturity and do not fall. Examples 
are common in the Critoniinae, Ayapaninae, Alo- 
miinae, Hebecliniinae, and Fleischmanniinae. The 
eximbricate form has bracts of subequal lengths 
which spread at maturity and at most a few inner 
ones are deciduous. Examples are most common in 
the Gyptidinae, Ageratinae, and Oxylobinae. The 
involucral types may vary considerably within gen¬ 
era, although general trends may be evident through 
whole groups at the subtribal level. The involucre 
of the Adenostemmatinae is distinct from all others 
in the tribe by the indistinct non-articulate bases of 
the bracts, and by the partial fusion of many of the 
members. 

The receptacle varies in shape and in cellular dif¬ 
ferentiation. The most distinctive form occurs in 
the Adenostemmatinae where the tissue between the 
individual achene scars is not sclerified and where 
the whole structure is able to change shape. The 
scars shift in position as the receptacle matures. In 
most other Eupatorieae the surface between the 
achene scars is completely sclerified and often forms 
distinct ridges or in some such as Piptothrix areolare 
forms short spines. In the extreme sclerified con¬ 
dition, most species of Hebeclinium have no central 
pith in the receptacle. Receptacles of many Eupa¬ 
torieae have paleae arising from junctures between 

the flowers. The paleaceous species are rarely closely 
related to each other (Eupatoriastrum, Matudina, 
Idiothamnus, one species of Gyptidium, several 
species of Chromolaena, some Ageratum, Jaliscoa, 
Blakeanthus, Ferreyrella, Isocarpha, Lepidesmia, 
Parapiqueria, and Acritopappus). Such forms seem 
to represent an erratic capacity in the Eupatorieae 
for revival of this suppressed structure. The paleae 
of two genera, Oaxacania and Carterothamnus, seem 
to represent a very different form where each palea 
is closely paired with a flower and when pulled from 
the head carries a flower with it. Receptacles of many 
Eupatorieae have hairs or small chaff. Such hairs 
are more common, but not entirely consistent, in 
the Hebecliniinae. Some other comparatively un¬ 
related genera such as Urolepis of the Gyptidinae 
and Polyanthina of the Ayapaninae also have prom¬ 
inent hairs. In Neomirandea and Neocabreria, the 
presence or absence of receptacular hairs is corre¬ 
lated with hairs on the inner surface of the corolla. 
The shape of the receptacle in the tribe is usually 
flat or slightly convex. A low-conical shape occurs 
in many members of the Gyptidinae and Ageratin¬ 
ae, and in one species of Aristeguietia in the Cri¬ 
toniinae. A high-conical to columnar shape occurs 
in Praxelis and Eupatoriopsis in the Praxelinae and 
Isocarpha in the Ayapaninae. 

The heads of the Eupatorieae may contain from 
one flower to many hundred flowers. The genera 
having clusters of single-flowered heads (Mexian- 
thus and Neohintonia) are both members of the 
Koanophyllon relationship in the Critoniinae, but 
they nevertheless show many differences in other 
details. Other genera with small numbers of flowers 
may have the number fixed, and in Stevia with five, 
Mikania with four, and Piqueria with three to five, 
the number is identical to the number of involucral 
bracts. The highest number with such floret-number 
stability seems to be 20 which occurs in six of the 
seven species of Lourteigia. The extremely high 
flower numbers occur in various distantly related 
groups such as Polyanthina of the Ayapaninae, Eu- 
patoriastrum of the Critoniinae, and Hofmeisteria 
of the Hofmeisteriinae. 

Corollas are whitish, reddish, or bluish, but so far 
as known, never yellowish in the Eupatorieae. Ref¬ 
erences to yellowish flowers on label data in many 
Alomiinae seems to derive from the yellowish pol¬ 
len that often coats the surface of the large style 
branches. All flowers are perfect and fertile. True 
rays are lacking, but peripheral flowers may be dif¬ 
ferentiated. The peripheral corollas are slightly zy- 
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gomorphic in Bartlettina tuerckheimii and Ferrey- 
rella peruviana, and the outer lobes or outer part of 
the limb are greatly expanded in Praxeliopsis and 
Microspermum. The peripheral flowers are differ¬ 
entiated by lack of a pappus in some species of Tri- 
chogonia and Fleischmannia. Differentiation of 
flowers in the heads of many Stevia was shown to 
follow a definite sequence by B. Robinson (193CW). 
He noted the usual pattern of heterocarpy involving 
an idiocarp with a partly or completely reduced pap¬ 
pus in the flower subtended by the outermost bract. 
The remaining adelphocarps are usually alike, but 
sometimes differences occur in the second or third 
achene according to a two-fifths sequence around 
the circle of flowers. 

Corollas of the tribe are funnelform to tubular 
with or without a distinct basal tube. The base of 
the corolla is fused to the top of the achene in Tei- 
xeiranthus. The throat of the corolla is narrow and 
appears as a continuation of the basal tube in Co- 
rethamnium. The upper part of the corolla is some¬ 
what constricted in most members of the Alomi- 
inae. There are five lobes except in the minute species 
of the oligotypic genera Iltisia and Piqueriopsis 
which have four lobes. The lobes are characteristi¬ 
cally short with the exceptions of deeply cut narrow 
lobes in some species of Mikania, Neomirandea, 
and Steyermarkina. The lobes are usually without 
stomata, but these occur in some species of Sto- 
matanthes of Africa and South America, and in four 
species of Eupatorium in North America. The cells 
of most corollas are narrow with obvious sinuous 
vertical walls, but some species of Mikania and most 
species of Neomirandea have large quadrate cells 
with mostly straight walls. The species with such 
cells seem to be restricted to moist and often epi¬ 
phytic habitats. Corolla cells never contain obvious 
druses or other complex raphids, but rarely very 
simple crystals are seen. The inside surface of the 
corolla is usually glabrous, but Stevia, Steyermar¬ 
kina, Neocabreria, some Neomirandea, some He- 
beclinium, and others have hairs. Papillae on the 
inner surface in Eitenia are sometimes long and 
hair-like along the veins. In Gardnerina there are 
hairs restricted to the area of the insertion of the 
filament. In Cronquistianthus korthalsianus the in¬ 
ner surface of the corolla near the base of the anther 
has a pair of crests formed by invaginations of the 
inner surface. In Mikania houstoniana and its close 
relatives there is a characteristic wrinkling of the 
inner surface where the inner layer of cells expands 
more than the outer layer of the corolla. 

The filaments are usually inserted above a slightly 
to strongly narrowed tube. In Urbananthus, Tei- 
xeiranthus, and Isocarpha megacephala, the inser¬ 
tion is near the base. In Praxeliopsis the filaments 
are reduced to short collars inserted just below the 
bases of the spreading lobes. In Polyanthina the 
corollas are so narrow that the insertions of the fil¬ 
aments are staggered at various levels. 

The lower part of the filament is usually elongate 
and smooth. In various genera such as Phania, 
Praxeliopsis, or some Cronquistianthus the collar is 
mounted almost directly on the corolla. In a few 
genera such as Piqueria and Ellenbergia, the lower 
filament is papillose or pubescent. 

The anther collar shows more variation in the 
Eupatorieae than in any other tribe of the Astera- 
ceae (Fig. 3). Cells in the lower part are usually short, 
and those of the upper part elongate. The intercel¬ 
lular walls are usually thin or show slight nodular 
thickenings. In Ageratina, Hebeclinium, and Neo¬ 
mirandea and various of their relatives the collars 
are elongate with great numbers of quadrate cells, 
and there are usually few ornate thickenings on the 
walls. Fleischmannia shows the opposite extreme 
with few or no quadrate cells and with very prom¬ 
inent transverse annular thickenings that cover the 
outer walls. In the Praxelinae the lower part of the 
collar is usually enlarged with very short cells where 
the direction of the annular thickenings varies be¬ 
tween cells often being oblique or vertical. The pat¬ 
tern of thickenings of the collar cells in its extreme 
forms is taxonomically useful, members of the Gyp- 
tidinae, Ageratinae, and Fleischmanninae having 
strongly annulate thickenings and the Hebecliniinae 
and Oxylobinae having almost none. In the Crito- 
niinae there is variation in some genera. Prominent 
annular thickenings in the collar are known in a few 
genera outside of the Eupatorieae such as Chrysac- 
tinium of the Liabeae, Adenocaulon of the Mutis- 
ieae, and Pinillosa of the Heliantheae. 

The stamens remain included in the corolla in 
most members of the tribe, but are characteristically 
exserted in Mikania, and are partially exposed in 
the deeply lobed species of Neomirandea and Stey¬ 
ermarkina. 

Endothecial cells of the tribe are almost all 
subquadrate with nodular thickenings evenly dis¬ 
tributed on horizontal and vertical walls. The cells 
tend to be more elongate in a few genera such as 
Ageratina. In Carphochaete and Hofmeisteria the 
cells may be elongate and some horizontal walls 
have fewer thickenings. Thickenings on the en- 
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dothecial cells of most other tribes differ from those 
of the Eupatorieae by being polarized. The Vemo- 
nieae, Munnozia subgenus Kastnera of the Liabeae, 
and isolated genera such as Dahlia, Lasthenia, Pin- 
illosa, the members of the Ambrosiinae, most mem¬ 
bers of the Rudbeckiinae, and some species of Me- 
lampodium in the Heliantheae have similar radial 
thickenings, but these differ from those of the Eu¬ 
patorieae in details. 

The anther appendage in the Eupatorieae is flat 
with two layers of cells. It is often hollow in the 
mature state. A pair of flanges on the inner surface 
may be present as extensions of the inner valves of 
the anther thecae, and between the flanges there is 
sometimes a prominent groove that may end in an 
apical emargination. In some genera such as Di- 
acranthera, Trichogoniopsis, and some Ophryos- 
porus the retuse appendage may be divided into two 
completely separate lobes. The appendage is usually 
oblong-ovate, but seems to show strong predispo¬ 
sition to reduction in the tribe. The appendage is 
shortened or lacking in such genera as Adenostemma 
of the Adenostemmatinae, Ciceronia, Ophryospo- 
rus, and Koanophyllon of the Critoniinae, Praxe- 
liopsis of the Praxelinae, Decachaeta of the Hebe- 
cliniinae, Ageratella of the Alomiinae, Gongrostylus 
of the Ayapaninae, Diacranthera of the Gyptidinae, 
many genera such as Phania, Ellenbergia, Piqueria, 
Phalacraea, Piqueriopsis, and Ascidiogyne of the 
Ageratinae, and two species of the isolated genus 
Hofmeisteria. The appendage is unusually indurated 
in one species of Microspermum, and is unusually 
lobed and narrowed in some Praxelis. The appen¬ 
dage is characteristically rather obovate with a cren- 
ulate distal margin in Stevia and Metastevia. In La- 
siolaena morii, the mature appendage is very fragile 
and deciduous (King & Robinson, 1979/). 

The nectary surrounds the style base and the style 
is fully immersed in most genera of the Eupatorieae. 
There is some elevation of the style in a few genera 
such as Praxeliopsis, Ageratina, and Carphochaete. 
This contrasts with such tribes as the Heliantheae 
where the nectary is usually strongly lobed and the 
style base is never completely immersed, or the more 
advanced Asteroideae such as the Astereae and Se- 
necioneae where the style base is seated on top of 
the nectary. In all cases, the nectary has stomates 
which seem to function as secretory pores. The sur¬ 
face of the nectary is usually glabrous, but has hairs 
on the tip in Sciadocephala amazonica. The only 
other known example of a pubescent nectary in the 

family is in one species of Eremanthus in the Ver- 
nonieae. 

The style furnishes the most important distin¬ 
guishing characters of the tribe, especially the pu¬ 
bescent bases, the consistency of separation of the 
stigmatic lines, and the great enlargement of the style 
appendages. Outside of the Eupatorieae, hairs are 
known on the style base only in three genera, Arnica, 
Chaenactis, and Chamaechaenactis, in the subtribe 
Chaenactidinae of the Heliantheae (H. Robinson, 
1981). In the Eupatorieae such pubescence is com¬ 
mon, and hairs on the style are characteristic of 
some groups such as the Eupatoriinae and many 
genera of the Alomiinae. Pubescence on the style 
base is variable within some genera such as Aya- 
panopsis, Heterocondylus, and Isocarpha of the 
Ayapaninae. The occurrence of hairs on the style is 
widely distributed in the tribe, and the potential for 
such hairs seems basic to the tribe. Hairs occur on 
the shaft of the style in some Adenostemma species 
and in Stylotrichum, and both hairs and slender 
stalked glands are seen on the style shaft in Sartorina 
of the Fleischmaniinae. 

The style base of the Eupatorieae may bear a node 
or enlargement independently of the presence of 
hairs (Fig. 4). Such basal nodes are often sharply 
defined and are usually constant within genera or 
groups of genera. Nodes are particularly prominent 
in Gongrostylus and other Ayapaninae and in many 
Alomiinae. Praxeliopsis of the Praxelinae has a well- 
developed node in a subtribe where stylar nodes are 
otherwise lacking. A node is present in most Oxy- 
lobinae and is absent in the Critoniinae. The node 
is usually absent in the Gyptidinae, but occurs in a 
few genera (including Dasycondylus and all but one 
species of Campuloclinium). The node in the Eu¬ 
patorieae does not seem to function as in many 
Heliantheae where it enlarges belatedly and helps 
break the base of the corolla away from the achene. 

The style branches have stigmatic lines consis¬ 
tently separated and usually restricted to the basal 
half (Cassini, 1813; Chamberlain, 1891). The stig¬ 
matic lines are close together on the inner surface 
and reach near the tip in one genus, Carphochaete. 
In most members of the tribe the lines are widely 
separated, and in many genera from various sub¬ 
tribes there are glands on the inner surface between 
the lines, or above on the appendage. Glands have 
not been seen on the inner surface of the style 
branches in any other tribe of the Asteraceae. Glands 
on the outer surface of the style branches are known 
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Style bases and carpopodia.-A. Sciadocephala amazonica R. King & H. Robinson, style base showing part of originally 
nectary with hairs, *95.-B. Austroeupatorium inulaefolium (H.B.K.) R. King & H. Robinson, x55.-C Brickellia 

).-D. Ageratina camachensis (Hieron.) R. King & H. Robinson, x 110.-E. Agercuina vernalis (Vatke & 
) R. King & H. Robinson, x 200.—F. Ageratina cardiophylta (B. Robinson) R. King & H. Robinson, showing style only partially 
:rsed in nectary and fragile pappus, x90.—G. Trichogonia villosa (Sprengel) Schultz-Bip., x 160.—H. Piqueria trinervia Cav., 
podium, x85.—I. Ayapanopsis vargasii R. King & H. Robinson, carpopodium with basal row of enlarged cells, x60. 
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in a few other tribes, Stokesia of the Vemonieae, 
and a few members of the Ecliptinae of the Helian- 
theae, but such glands are found in only a few mem¬ 
bers of the Eupatorieae such as Stylotrichum and 
some species of Mikania. The style appendage is 
quite short in Brickellia diffusa of the Alomiinae 
and Carphochaete of the Ageratinae due to the elon¬ 
gation of the stigmatic lines. There is also a tendency 
for short spreading appendages in Ayapana, Lepi- 
desmia, and Isocarpha of the Ayapaninae, which 
has contributed to the placement of some of these 
in the Heliantheae by some authors (B. Robinson, 
1913a; Badillo, 19446; Stuessy, 1977). In all other 
Eupatorieae, the appendage is at least as long as the 
stigmatic region, and in some it is strongly pig¬ 
mented, lending much of the visible color of the 
inflorescence. Styles in the Eupatorieae are often at 
least as prominent as the rays in some Astereae, and 
they apparently function in a manner equivalent to 
colored rays or bracts. Style appendages of many 
Eupatorieae are somewhat flattened, with or without 
a clavate tip. The Alomiinae are distinct in the man¬ 
ner in which the thickened appendages are not flat¬ 
tened. Rather abruptly expanded clavate style tips 
are found in some Critoniinae such as Fleischman- 
niopsis and Critoniadelphus, and can be used to dis¬ 
tinguish Ophryosporus from the genus Mikania 
which it sometimes resembles. Very large fusiform 
clavate tips are found on the styles of Gongrostylus 
of the Ayapaninae. Terete filiform style appendages 
are found in Hebeclinium of the Hebecliniinae and 
Critoniella and Castenedia of the Critoniinae. 

The achenes of the Eupatorieae are usually pris¬ 
matic with five ribs. Brickellia, Liatris, and the Ka- 
nimia part of Mikania have up to ten ribs, but these 
genera do not form a related group as treated by 
Bentham and Hooker (1873). The genera with flat¬ 
tened, mostly two-ribbed achenes such as 
Macvaughiella, Oaxacania, and Eupatoriopsis are 
also of diverse relationships in the tribe. The genus 
Lourteigia is unique in the tribe by the extreme 
constriction of the achene below the pappus. The 
surface of the achene may have biseriate hairs, cap¬ 
itate glands, various combinations of these, or may 
be glabrous. The characteristically biseriate hairs 
may be parted from near the base or even uniseriate 
in members of the Liatrinae. 

Internally, the walls of the achenes in the Eupa¬ 
torieae lack crystals. Such crystals are prominent in 
all other tribes of the family except the Heliantheae, 
and they are present in some members of the latter 
tribe. The achene walls have black or carbonized 

resin-like deposits in the mature state in most genera 
of the Eupatorieae, and the deposits are formed 
around minute projections which appear as small 
pores. The punctations that result are usually ran¬ 
domly distributed, but are often in transverse rows 
in members of the Gyptidinae and Disynaphiinae. 
The punctations are unusually sparse in Piqueria, 
and carbonization and punctations seem to be en¬ 
tirely lacking in Sartorina. The only other tribe with 
such carbonized deposits associated with pitting is 
the Heliantheae (sensu H. Robinson, 1981). Many 
of the latter can be distinguished from the Eupa¬ 
torieae by the presence of numerous clear longitu¬ 
dinal striations in the wall. The outer layers of the 
achene wall in the Eupatorieae expand at maturity 
to form a rind in the genus Tuberostyles and in some 
species of Mikania. In the type species of Ascidi- 
ogyne, the outer layer is expanded to form a large 
fluid-filled sac around the achene. 

The carpopodium represents, in part, the abscis¬ 
sion zone at the base of the achene, and it has a 
great variety of structure in the Eupatorieae (Fig. 5). 
It proved to be a particularly useful taxonomic char¬ 
acter in the initial revisional study of the tribe by 
the present authors (King & Robinson, 1966). Many 
genera have distorted bases with sinuous traces and 
differentiated cells higher in one side, such as Pi¬ 
queria, Ageratum, Alomia, Flyriella, Condylidium, 
and Cronquistianthus, but in the first two genera 
listed the character varies between species. Guay- 
ania, Brickellia, and Praxelis are examples where 
the basal opening is turned to one side. Eupatorium, 
Conoclinium, and Sartorina are among the genera 
with the carpopodium poorly differentiated or un¬ 
differentiated. Cell shapes produce elongate surface 
patterns in Pleurocoronis or many series of short 
cells as in Hofmeisteria. The cell walls may be thin 
as in Ageratina, Trichogonia, and Barrosoa, or thick 
as in Fleischmannia. In Ayapana, Polyanthina, Ay- 
apanopsis, and Gongrostylus of the Ayapaninae the 
lowermost row of cells is much enlarged and dif¬ 
ferentiated. The cells above the carpopodium may 
collapse at maturity leaving a marked upper edge 
on the carpopodium as in Fleischmannia and Cam- 
puloclinium, or the carpopodium may be structur¬ 
ally continuous with the ribs of the achene as in 
Barrosoa and Dasycondylus of the Gyptidinae and 
many members of the Hebecliniinae. 

The ovule in the Eupatorieae has a single lobe at 
the lower end. The surface cells of the lobe are often 
sclerified, but the ovule is unsclerified in some gen¬ 
era such as Ayapana and Isocarpha. The cells of the 
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ovule surface never have thickenings of the type 
found in many Heliantheae (H. Robinson, 1981). 

The pappus of the Eupatorieae is usually formed 
of many capillary bristles in one series, a form that 

is considered primitive to the tribe. The pappus may 
be reduced to ten or five bristles, as in Hofmeisteria 
or some Fleischmannia, and it is reduced to five 
scales, a crown, or may be completely absent in 
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Ageratum and other genera. Individual species of 
some genera such as Koanophyllon, Spaniopappus, 
Morithamnus, and Arrojadocharis may have the 
pappus reduced or lacking. Pappus elements of Pleu- 
rocoronis, Malperia, and some Hofmeisteria are dif¬ 
ferentiated with scales above the flattened surfaces 
of the achene and awns above the ribs. There is a 
tendency for pappus setae to be congested and form¬ 
ing a partial second row in some genera such as 
Mikania and Aristeguietia. In the tribe only one 
species of Asanthus has the pappus characteristically 
multiseriate with over a hundred bristles. 

The outer surfaces of the pappus setae are some¬ 
times flattened as in Brickellia and some closely 
related genera. Carminatia, some species of Brick¬ 
ellia, and a few species of Helogyne of the Alomi- 
inae, and Liatris of the Liatrinae have a plumose 
pappus. In Helogyne the bristles of some species 
have vascular traces reaching about half the length 
of the bristles. The tips of the pappus bristles are 
usually narrow with sharp apical cells. In various 
members of the Eupatoriinae, Gyptidinae, and Di- 
synaphiinae, the apical cells are rounded apically to 
bulbous. The tips of the pappus bristles are ex¬ 
tremely enlarged in the genus Amboroa. 

Pollen in the Eupatorieae is echinate, becoming 
almost smooth in one genus, Hofmeisteria. Some 
members of the tribe have notably short spines and 
seem to be primarily wind pollinated (Grashoff & 
Beaman, 1970; Sullivan, 1975). Pollen size on the 
average is perhaps smaller than that of any other 
tribe. In the Eupatorieae the pollen of most genera 
as measured in fresh preparations in Hoyer’s solu¬ 
tion is 18-25 pm in diameter. Size may vary be¬ 
tween related species in the Adenostemmatinae. In 
one of the distinctive generic-pairs in the tribe, pol¬ 
len of 13-17 pm diameter has been recorded in Car- 
terothamnus and 25 pm diameter in the related 
Oaxacania (King & Robinson, 1970e). The largest 
pollen in the tribe, reaching ca. 35 pm, is found in 
Carphochaete. 

In internal structure the exine is caveate, the con¬ 
dition that is most common in the subfamily As- 
teroideae and which occurs sporadically in the Ci- 
chorioideae. Internal foramina are well developed 
in the columellae, a condition that is almost com¬ 
pletely restricted to members of the subfamily As- 
teroideae (Skvarla et al., 1977). 
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Phytogeography 

Previous to the present study, only the most gen¬ 
eral phytogeographical conclusions were possible 
regarding the Eupatorieae. These included the 
recognition of the predominantly Neotropical 
distribution of the tribe, and the identification of 
the distinctive genera Adenostemma and Mikania 
as two of the members that had entered the Eastern 
Hemisphere. General ranges of a few other distinc¬ 
tive genera such as Stevia and Liatris were known, 
and a number of small genera of limited distribution 
were accepted. A more meaningful understanding 
of the geography of the Eupatorieae has had to await 
the present detailed revision of the tribe at the sub- 
tribal and generic level. Some of the results have 
been included in the treatment of the tribe in the 
symposium on the Biology and Chemistry of the 
Compositae (H. Robinson & King, 1977), and in 
the Boletin de la Sociedad Argentina de Botanica 
issue honoring Dr. A. L. Cabrera (H. Robinson & 
King, 1980). Also, during the extensive taxonomic 
revisions of the authors, the phytogeographic as¬ 
pects have been consistently noted, and the classic 
Arcto-Tertiary distribution of Eupatorium sensu 
stricto (King & Robinson, 1970m) was among the 
most significant of the initial discoveries. 

The near restriction of the Eupatorieae to the 
Western Hemisphere clearly reflects the Neotropical 
origin that is assumed for the tribe. In its Neotrop¬ 
ical or at least Western Hemisphere origin, the Eu¬ 
patorieae parallels in various degrees the origins of 
two other tribes, the Heliantheae and the Liabeae. 
In the case of the Eupatorieae, the elements that 
have reached to Eastern Hemisphere include the 
pantropical Adenostemma with their sticky achenes 
highly adapted for distribution, Mikaniae of the 
widely distributed, scandent cordiformes group, and 
two genera of the subtribe Eupatoriinae which seem 
to have been favored for distribution by their ge¬ 
ography. The case in the Heliantheae is somewhat 
parallel, with the pantropical Coreopsidinae noted 
for the barbed awns on their achenes which are high¬ 
ly adapted for distribution, and other elements such 
as the Melanthera and Sigesbeckia elements being 
either sticky or widely occurring. The Heliantheae 
show more intrusions into the Eastern Hemisphere, 
but their endemic elements in the Old World such 
as Fitchia and Guizotia can still be placed reason¬ 
ably close to the New World groups, the Coreop¬ 
sidinae and Milleriinae, from which they arose. The 
tribe Liabeae furnishes a different type of compar¬ 

ison, having never extended its range beyond the 
Neotropical Region. The example of each of the 
other two tribes is significant. It is of interest that 
the Heliantheae, which is the only close relative of 
the Eupatorieae, would share the basically Western 
Hemisphere distribution. The comparatively un¬ 
related Liabeae is instructive primarily through an 
analysis of the probable reason for its restricted dis¬ 
tribution. 

The poor representation of the Eupatorieae in the 
Eastern Hemisphere may have led previous students 
of the Asteraceae to the erroneous conclusion that 
the Eupatorieae was a tribe of comparatively recent 
origin, and the more restricted distribution of the 
Liabeae might have led to similar erroneous beliefs 
about that tribe. In both tribes there is ample evi¬ 
dence of age as great or essentially as great as other 
tribes of the Asteraceae, and both probably date 
back to the seemingly explosive expansion of the 
family during the Miocene that has been proposed 
on the basis of pollen evidence (Raven & Axelrod, 
1974). Certainly, in the case of the Eupatorieae, there 
is ample evidence of many waves of dispersal and 
subsequent counter-dispersal within various inde¬ 
pendent elements of the tribe, many of these dis¬ 
persals covering distances equal to or exceeding the 
distances to the Eastern Hemisphere. We contend 
that the causes of the comparative restriction of the 
Eupatorieae and Liabeae must be sought elsewhere. 
In this the example of the two genera in the subtribe 
Eupatoriinae reaching the Eastern Hemisphere seems 
most instructive. 

For general purposes, one might recognize three 
basic corridors for distribution between the two 
hemispheres, the Bering corridor, the South Atlan¬ 
tic, and the Antarctic. Though the Eupatorieae have 
reached Chile in the form of at least three subtribes, 
it seems obvious that the Antarctic corridor has not 
been available to the tribe. Of the two remaining 
corridors, it seems notable that both have been used 
by the Eupatorieae, and genera involved in different 
corridors are members of the same subtribe, the 
Eupatoriinae. Part of the answer to this seems to lie 
in a geographic reality of the Western Hemisphere 
that reflected in what we have called the “Eastern 
Complex” of the Eupatorieae (H. Robinson & King, 
1980). The subtribes Eupatoriinae, Gyptidinae, and 
Disynaphiinae form a related group that seems con¬ 
centrated in both eastern South America, primarily 
Brazil, and eastern North America. In eastern South 
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America the group as represented by Stomatanthes 
with a naturally favored position for distribution to 
Africa, and in the north it seems that such eastern 
elements actually are favored over western elements 
in distribution over the Bering corridor. Though not 
initially evident, it seems that Eupatorium sensu 
stricto entered Asia across the Bering Strait without 
crossing to the west of the Rocky Mountains or to 
the southern ranges of Alaska. The genus is not now 
known northwest of Alberta, Canada in North 
America. The success of the particular subtribe Eu- 
patoriinae over others of the Eastern Complex might 
lie in a resistance to more extreme environmental 
conditions such as might be encountered in long¬ 
distance transport. Such resistance seems to be ex¬ 
emplified by the genus Eupatorium of the subtribe, 
which extends farther northward into the erroneous¬ 
ly named North Temperate Zone than any other 
member of the tribe. 

It is notable that those elements of the Eupato- 
rieae which are widely distributed in, but primarily 
restricted to the western parts of North and South 
America, seem to have no access to the Eastern 
Hemisphere. It is further notable that the tribe Lia- 
beae is restricted to precisely these areas, and prob¬ 
ably originated in the area that is now the central 
Andes, in what was then probably the most isolated 
part of the Americas (H. Robinson, 1983). 

The primary geographical fact of the Eupatorieae 
is its near restriction to the Western Hemisphere, 
but the second most significant geographical fact is 
the extent to which the tribe has prospered in that 
hemisphere. Not only widely distributed species, 
but numerous distinctive endemics are distributed 
in all the major areas inhabited by the tribe; genera 
of the Liatrinae in the southeastern United States, 
elements of the Alomiinae, Oaxacaninae, Hofmeis- 
teriinae, Ageratinae, Trichocoroniinae, and Oxylo- 
binae centering in Mexico; elements of the Crito- 
niinae and the Neomirandeinae in Central America; 
elements of the Critoniinae in the West Indies; gen¬ 
era of the Critoniinae, Ayapaninae, and Oxylobinae 
from the Andes; and numerous elements of the Gyp- 
tidinae, Eupatoriinae, Disynaphiinae, Praxelinae, 
Ageratinae, and Ayapaninae in Brazil. It is the ca¬ 
pacity for the Ageratinae and Ayapaninae to pro¬ 
duce isolated endemics in the remote and poorly 
explored savanna outliers along the southern edge 
of the Amazon Basin that has complicated the com¬ 
pletion of the present study. It seems clear that the 
tribe has been well established and has become thor¬ 
oughly diversified throughout its range to an extent 

that a point of origin within that range is not clearly 
evident. Some elements in northern Mexico seem 
to show truncated ranges, suggesting that the tribe 
was probably more abundantly represented farther 
to the north in western North America in pre-Pleis- 
tocene times (H. Robinson & King, 1980). 

Other phytogeographic conclusions regarding the 
Eupatorieae involve various individual elements of 
the tribe. The most important of these elements is 
that referred to here as the Eastern Complex. The 
Complex includes three subtribes, the Disynaphiin¬ 
ae which is restricted to eastern South America, and 
the Eupatoriinae and Gyptidinae which are both 
disjunct between eastern South America and eastern 
North America. Only specialized members of the 
Eupatoriinae, in Eupatorium section Traganthes, 
intrude into the intervening more tropical areas of 
the West Indies. The distribution pattern seems to 
reflect the basic physiographic realities of the West¬ 
ern Hemisphere where both continents have exten¬ 
sive geologically aged eastern parts and western parts 
dominated by younger cordilleras. Members of the 
Eastern Complex are notable for their specializa¬ 
tions for savanna and scrub habitats which are com¬ 
mon in the eastern parts of both continents. The 
three subtribes overlap geographically with other 
Eupatorieae such as the Praxelinae that also show 
adaptations to the savanna habit, but the three sub¬ 
tribes of the Eastern Complex share some structural 
and chemical trends, such as rounded apical cells 
on the pappus setae and presence of chromenes, 
which suggest the three are related in a larger major 
phyletic element of the tribe. Even if the character 
trends mentioned derive from intergeneric hybrid¬ 
ization between three more basically distinct stocks, 
the phytogeographic pattern remains valid for some 
of the genetic traits. 

The Gyptidinae is the largest element in the East¬ 
ern Complex, and seems to have undergone an ex¬ 
plosive radiation in the area of Brazil. A few rep¬ 
resentatives of the subtribe have intruded into more 
western parts of North and South America, Cono- 
clinium and Tamaulipa in Mexico, Lourteigia and 
Conocliniopsis in the Colombian and Venezuelan 
Andes, and Neocuatrecasia along the eastern es¬ 
carpment of the Andes in Peru and Bolivia. Because 
of the specialization of the subtribe for terrestrial 
and often savanna habitats, the area of eastern Brazil 
northward into Bahia represents the isolated ex¬ 
treme of the available habitat, and many of the most 
extreme forms of the subtribe occur in the area of 
Bahia. This is in contrast to the situation in such 
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genera as Mikania where many common scandent 
forms reach Bahia from across the Amazon Basin 
to the north. 

At least one subtribe, the Ageratinae, seems to 
represent a derivative of the Eastern Complex that 
has its center of distribution to the west in Central 
America and the Andes. Ageratum and many other 
genera of the subtribe are structurally close to the 
Gyptidinae, and chromenes like those seen in the 
Gyptidinae are reported for Ageratum. The Ager¬ 
atinae tend to differ by the variously defective pap¬ 
pus, but some defective though never squamose 
forms are also present in the Gyptidinae in such 
genera as Arrojadocharis, Agrianthus, and Mori- 
thamnus, so that the character alone would not be 
given much credence. It is the basically different 
geographic distribution in combination with the 
pappus that marks the subtribe. 

The two subtribes, Fleischmanniinae and Oxy- 
lobinae, which are mostly restricted to the moun¬ 
tainous western parts of North and South America, 
furnish the most striking contrast to the Eastern 
Complex. It is notable that the two western subtribes 
include species that closely resemble each other su¬ 
perficially, but that structural details and chromo¬ 
some numbers of the two subtribes indicate that 
there is no close relationship. Both the Fleischman¬ 
niinae and Oxylobinae have ranges extending es¬ 
sentially unbroken from North America to the An¬ 
des of Argentina. Distinctive genera of the latter 
subtribe are found in both areas, suggesting that the 
distribution pattern antedated the existence of the 
land connection. Within the Oxylobinae, there is 
evidence of more recent migrations between North 
and South America, with Oxylobus extending from 
Mexico south as far as Colombia, and typical Ager- 
atina which is concentrated in Mexico extending 
south as far as Chile. As with the Eastern Complex, 
north-south migrations within similar physiograph¬ 
ic regions seem common, but east-west migrations 
are severely limited. 

The tendency for the Eupatorieae to differ be¬ 
tween Eastern and Western groups is also shown to 
some extent by the subtribe Alomiinae. The genus 
Brickellia is common in Mexico and the south¬ 
western United States with one weedy species widely 
distributed throughout the Neotropical Region. A 
number of smaller genera of the group also occur in 
Mexico, and some show limited or truncated ranges 
suggesting previous wider distributions to the north. 
Less commonly recognized are the numerous ele¬ 
ments of the subtribe in eastern South America, such 

as Dissothrix, Leptoclinium, Planaltoa, and Aus- 
trobrickellia. These genera seem to represent an old¬ 
er migration pattern between western North Amer¬ 
ica and eastern South America. It is within South 
America that the east-west pattern is evident in the 
subtribe, with only the divergent elements, Cros- 
sothamnus and Helogyne among the older elements 
occurring within, and west of, the Andean cordillera 
in Peru and Chile. 

The possible effect of intergeneric hybridization 
and introgression has been alluded to in the discus¬ 
sion of the Eastern Complex. Such effects are sus¬ 
pected again in the Alomiinae as indicated in the 
chapter on chemistry and cytology, and as evidenced 
by the corolla form in typical Alomia. Nevertheless, 
the distinctive tubular corolla and expanded style 
of the Alomiinae reflect the basic phyletic and phy¬ 
togeographic pattern of the subtribe. Effects of hy¬ 
bridization actually seem to be seen most clearly in 
the tribe in the West Indian members of the two 
subtribes Critoniinae and Praxelinae. The two sub¬ 
tribes share a strong tendency for deciduous invo- 
lucral bracts, the Praxelinae being particularly dis¬ 
tinct among Asteraceae by losing all the bracts at 
maturity. Both subtribes are distributed throughout 
the Neotropical Region, and some rather interme¬ 
diate forms can be found in the West Indies and less 
commonly in Mexico. These northern forms related 
to the Praxelinae might initially be regarded as rel¬ 
icts of a more primitive element of the subtribe. 
However, an overview of both subtribes presents a 
totally different picture. The Critoniinae are con¬ 
centrated in the more tropical parts of the Western 
Hemisphere including Central America, the West 
Indies, and northwestern South America. The Prax¬ 
elinae has most of the genera and all but a com¬ 
paratively few species restricted to Brazil and ad¬ 
jacent areas. Though the Praxelinae may possess 
some traces of older Critoniinae and Gyptidinae 
introgression, the Brazilian members form a very 
marked group with a series of well-defined charac¬ 
ters. Reexamination of some of the intermediate 
elements in the West Indies, especially the genus 
Osmiopsis, shows the characters of the Praxelinae 
and of Koanophyllon of the Critoniinae mixed in 
various combinations that we can only interpret as 
secondary from various hybrid swarms. It is notable 
that Osmiopsis appears to be viable and persisting, 
as are the other intermediates, but it is also notable 
that there is no evidence of continuing production 
of hybrid swarms. It is our present interpretation 
that the Praxelinae started in eastern South America 
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where isolation from other elements of the Eupa¬ 
torieae, including some Critoniinae, was stabilized 
through mostly species level sterility barriers. Ex¬ 
pansion of the range of the Praxelinae northward 
into the West Indies is seen to have brought the 
subtribe into contact with members of the Crito¬ 
niinae that were comparatively naive in their ste¬ 
rility barriers toward the new entrants. The period 
of naivete seems to have passed, but its progeny 
remain. The example is considered here as only the 
most obvious or recent of a series of similar events 
in the history of the tribe, resulting from expansions 
of previously geographically isolated groups into the 
same areas. There is ample evidence that the phe¬ 
nomenon is not restricted to the Eupatorieae, but 
that it is also common in the Heliantheae (H. Rob¬ 
inson et al., 1981). Senecioneae (H. Robinson & 
Brettell, 1974), and at one time occurred in the Lia- 
beae (H. Robinson, 1983). In the latter case, the 
comparative lack of such hybridization has been 
suggested as a contributing factor to the compara¬ 
tively limited success of the tribe (H. Robinson, 
1983). 

In spite of the suspicion that hybridization may 
be a major factor in the successful explosive evo¬ 
lution of the Asteraceae, and perhaps many other 
families of flowering plants, the characters continue 
to reflect valid phytogeographic patterns that can be 
studied and can reveal major historical facts about 
the groups involved. But it is also important to re¬ 
alize that such hybridization does not occur so often 
that large genera and generic complexes cannot be 
maintained among the plants and recognized by bot¬ 
anists. 

It is the phytogeographical complexities in the 
Eupatorieae within subtribes and even genera that 
adds to the impression of considerable age for the 
tribe. The Hebecliniinae are basically a group oc¬ 
curring in northern South America, Central Amer¬ 
ica, and Mexico, with one weedy species found 
throughout the Neotropical Region. The subtribe 
has two different numbers that show different geo¬ 
graphical distributions. Decachaeta, Matudina, and 
part of Bartlettina have n = 16 while the rest of 
Bartlettina and Hebeclinium have n — 10. The ele¬ 
ments with n = 16 are restricted to Mexico and 
Central America while all South American elements 
and all known samples of Hebeclinium regardless 
of geography have n — 10. The Neomirandeinae are 
restricted to the most tropical parts of Central 
America and the northern Andes where they seem 
adapted to the moist forests as epiphytes and sec¬ 

ondary terrestrials in humus. The group seems to 
owe its diversity in the restricted area to the sea¬ 
sonality of the species with staggered flowering pe¬ 
riods. The Oaxacaniinae consists of two genera in 
restricted areas of Mexico, Oaxacania, a local en¬ 
demic in an area southeast of Mexico City, and Car- 
terothamnus which is endemic to a small area in 
southern Baja California. The two isolated genera 
give the impression of relicts. The pair of genera is 
of special interest because of the possession of the 
most highly developed paleae in the tribe, and the 
possibility that they represent the most primitive 
surviving element in the Eupatorieae. It does not 
seem likely that any of the above subtribes really 
reflects the origins of the tribe, but it does seem 
probable that each reflects elements of the tribe that 
originated in different parts of the American tropics 
and in different environmental regions, some dating 
back to the time a few million years ago when Mex¬ 
ico, the Chiapas-Guatemala region, the Costa Rican 
region, and the northern Andes were separated by 
water (Matthews, 1980). 

Not all disjunct distributions are correlated with 
sufficient structural differences to be interpreted as 
relictual. There are a few erratic distribution pat¬ 
terns in the Eupatorieae that seem comparatively 
recent and worthy of special note. The genus Gue- 
varia is restricted to the Andes of Ecuador and Peru 
and the closely related genera Ferreyrella and El- 
lenbergia are endemic to Peru. It seems anomalous, 
therefore, to find a closely related genus Piqueriopsis 
in a totally remote locality in Michoacan, Mexico, 
and another close relative, Piqueriella even farther 
away in the state of Ceard in eastern Brazil. Long 
distance dispersal seems the only explanation. 

The genus Steyermarkina consists of three species 
in southern and central Brazil, and a fourth species 
restricted to an area in Venezuela draining into Lake 
Maracaibo. The specific differences are sufficient to 
rule out recent introduction, but are not sufficient 
to suggest long separation that might result from 
migration through suitable habitats to the west of 
the Amazon Basin. Long distance dispersal across 
the Amazon Basin seems most likely. Even though 
the Critoniinae, to which the genus belongs, are pre¬ 
sumed to have started nearer Venezuela and to have 
migrated more recently to Brazil, the dispersal in 
Steyermarkina seems to have been from Brazil to 
Venezuela. 

The genus Idiothamnus includes four species (King 
& Robinson, 1975v), and relationships of three of 
the species have been recognized since the work of 
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B. Robinson (1919a, 1930c) in spite of the scattered 
distributions. None of the species seem common in 
collections, but a number of specimens have been 
seen of I. lilloi from the eastern slopes of the Ar¬ 
gentine Andes from Salta and Tucuman. Two spec¬ 
imens have been seen of I. pseudorgyalis from near 
Rio de Janeiro in Brazil. Only the type is known of 
I. orgyaloides from near Tarapoto in northern Peru, 
and I. clavisetus is represented by a few specimens 
from the northern coastal range in Venezuela. The 
disjunction of the genus may be partly the result of 
inadequate collecting, but a severe habitat restric¬ 
tion might also play a role. The species all have a 
look commonly associated with shrubs of temperate 
forests, and the general range of the genus seems to 
be entirely within the distribution of the more tem¬ 
perate forest areas in South America. 

A final notable feature of the Eupatorieae is the 
many species that have achieved wide distribution, 
many having become thoroughly weedy. Ageratum 
conyzoides has become a pantropical and pansub- 
tropical weed, and two species of Ageratina, one 
species of Chromolaena, and an Austroeupatorium 
are adventive in the Eastern Hemisphere where they 
seem to be expanding their range. Fleischmannia 
microstemon has apparently become adventive in 
West Africa, and is a weedy annual in the Neotrop¬ 
ical Region. Successful adventives and naturally oc¬ 
curring Eupatorieae in the Eastern Hemisphere in¬ 
clude representatives of at least six of the subtribes, 
and at least four other subtribes have weedy rep¬ 
resentatives in the Western Hemisphere. Most ma¬ 
jor elements of the tribe seem capable of producing 
weedy species. 

The basis for the successful distribution of indi¬ 
vidual species or groups of species may or may not 
be obvious. The sticky knobs of the Adenostemma 
achene can easily account for the pantropical dis¬ 
tribution of the genus and the wide distribution of 

many species, but the slightly differently formed 
glandular knobs of the closely related Sciadocephala 
have apparently had no such beneficial effect. The 
species of the cordiformes group of Mikania have 
expanded their available habitat by their scandent 
habit, and they may also come in more contact with 
birds that could distribute their achenes. Many of 
the remaining weedy species of Eupatorieae are aid¬ 
ed by removal of limitations imposed by depen¬ 
dence on pollinators. This is particularly true of the 
many apomictic forms such as Chromolaena odor- 
ata, C. ivaefolia, C. laevigata, Praxelis pauciflora, 
and others in the Praxelinae, Ageratina adenophora 
and the triploid A. riparia in the Oxylobinae, and 
various species of Stevia in the Ageratinae. To the 
same end result, such species as Fleischmannia mi¬ 
crostemon and Brickellia diffusa have become self- 
pollinating annuals, in the former case with a sim¬ 
plified chromosome complement. In both these 
cases, the species are freed even from the need to 
correlate their time of flowering. There remain a few 
widely distributed species that seem to have little 
evident advantage over their less widely distributed 
relatives. Conocliniopsis prasiifolia is common in 
the Andes of Venezuela and adjacent Colombia, and 
occurs widely again in eastern Brazil, but its prin¬ 
cipal advantage over members of the closely related 
Gyptidinae of the genus Barrosoa seems to be a 
sometimes polyploid chromosome number. Hebe- 
clinium macrophyllum, which occurs throughout 
most of the Neotropical Region, seems to differ from 
its closest relatives in Hebeclinium in Colombia, 
Ecuador, and Venezuela mostly in a greater density 
of glandular punctations. 

Many additional phytogeographic patterns can be 
recognized in the Eupatorieae, and these are noted 
under the genera or generic groups where they are 
found. 
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Keys to the Genera 

The following keys to the genera of the Eupato- 
rieae attempt to use obvious rather than technical 
characters where possible, and in all cases when it 
can be done easily, the use of characters requiring 
the compound microscope is deferred to later points 
in the key. Where microscopic characters are used, 
an effort is made to correlate with other characters. 
Receptacle surface characters are also omitted as 
much as possible from initial stages in keys because 
of the possible need to destroy single heads on a 

The most technical of the following keys is that 
to subtribes, where a number of exceptions are not 
accommodated because of the extensive parallel¬ 
isms between the subtribes. Nevertheless, for those 
users able to determine the subtribe, the keys to 
genera within each subtribe are the most accurate 

OF THE EUPATORIEAE 
in the treatment. In contrast, the overall key to gen¬ 
era is patterned broadly on the more workable char¬ 
acters in the artificial keys by B. Robinson (1913a) 
to genera of the Eupatorieae and to species groups 
of Eupatorium sensu lato in various countries. Our 
key to all the genera makes extensive use of multiple 
entries, and provides some indication, when com¬ 
pared with B. Robinson’s keys, of the artificiality 
and present dispositions of the elements of the tra¬ 
ditional genera. As a further aid to users of this 
treatment, four keys are provided to genera in major 
geographic areas, Mexico, the West Indies, Colom¬ 
bia, and Brazil. The latter keys provide some im¬ 
portant additional character combinations. With the 
use of the keys and the illustrations, all genera of 
the tribe should be identifiable with a reasonable 
amount of effort. 

Keys to the Genera of the Eupatorieae 

Sing shape on drying 2 

2'. Pappus of 3 or 5 v 
n outer surface of knob; pappus of 5 k 

s of pappus elements e r surface of knobs; pappus usually of 3 knobs, rarely 5; 

volucral bracts sclerified or articulated at base; receptacle sclerified or paleaceous between areoles___ 
Peripheral flowers of head with greatly expanded ray-like limbs consisting only partly of lobes ...64. 
Peripheral flowers of head not ray-like, any asymmetry consisting exclusively of larger lobes 
5. Minute plants with 4-lobed corollas 

6. Achenes with 4-5 ribs; style 
6'. Achenes with 8-10 ribs; style appendages rounded at ti 

5'. Plants with 5-lobed corollas and 5 stamens per flower_ 
7. Anther appendages half as long as wide or less, sometii 

56. Piqueriopsis 

shorter than the leaves; c 

i fluid-filled sac __ 

ed into a fluid-f 
, with inflorescence usually exceeding t 

peduncles that are 
ic_48. Ascidiogyne 
leaves; outer surface of 

9. Pappus lacking__ 
10. Heads with paleae, a 

11. Leaves spirally i y conical, with paleae only on lower part _ 32. Arrojadocharis 

13'. Plants not rosulate or scapose_____ 
14. Corolla lobes broadly triangular, smooth on innei 

abruptly broadly clavate._ ; 
s and inflorescen 

54. Ferreyrella 
_ 13 
0. Hartwrightia 

urface; tips of style branches rather 

15'. Leaves usually opposite or closely spirally inserted; leaves and inflorescem 
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16. Involucral bracts eximbricate, subequi 
16'. Involucral bracts weakly to strongly si 
Corolla lobes oblong-triangular, papillose oi 
base of appendage--_ -._..... 
17. Heads with 3-5 involucral bracts and an equal nur 

lower part; walls of achenes with sparse internal mi 
17'. Heads with more than 5 involucral bracts, with nui 

in lower part; walls of achenes with internal microi 
18. Involucral bracts weakly overlapping, with aci 

19. Leaves repand-dentate to pinnatifid; thro 

r gradually broadened from 
.. l7 
mamillose to pubescent in 
...57. Piqueria 

19'. 
bases of filaments; achenes glabrous 

throat of corolla broadly campanulate, without hairs inside; acheni 

Involucral bracts distinctly overlapping, v 

20. Achenes will 
20'. Achenes witl 

21. Heads v 

8-10 ribs; corollas with 4 lobe 
5 ribs; corollas with 5 lobes ... 
ith 15-40 flowers; receptacle c 

ti ca. 8 flowers; receptacle slightly convt 

22. Peripheral flowers of head with greatly expanded outer lobes; anthers inserted high in c 

Peripheral flowers of heads not asymmetrical; anthers inserted 1< 
23. Heads solitary on erect peduncles from intermittently cong 
23'. Heads in complex inflorescences, peduncles not arising firoi 

24. Pappus of 5 awns or squamellae 

25'. Pappus with aristate squamellae, with cell walls r 
24'. Pappus of many usually capillary bristles_ 

26. Pappus bristles plumose- - 

saves in pseudowhorls 

„157. Praxeliopsis 

178. Hofmeisteria 

27. Plant 

28. Heads with 
28'. Heads with 

29. Style l 

_____ 52. Ellenbergia 
bristles, nearly as long as corolla; inner surface of corolla 

e of corolla without hairs at bases of filaments___ 
___ 146. Ophryosporus 

akly to strongly subimbricate, t 

Pappus bristles slender, not contiguous, often fragile..... 
35. Involucral bracts usually persistent, often whitish; veins of corolla end¬ 

ing at sinus, not extending into lobes; anther thecae reddish; receptacle 
- 120. Fleischnwnnio, 
i not whitish; veins of corolla 

tending into lobes; anther thecae pale; receptacle hirsute; leaves most- 
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vith more or less than 4-6 involucral bracts or flowers; corollas not hirtellous on inner surface, usually glabrous; anther 
ages oblong or ovate, not elliptical or obovate .-. .._........ 56 
ppus completely lacking, achene with at most an upper callus rim 57 
. Heads with paledfe a*.— ---SMMU___ 58 

58. Achenes compressed; leaves alternate, with sinuously lobed margins ..._... 179. Oaxacania 
58'. Achenes prismatic; leaves mostly opposite, without sinuously lobed margins.. . 59 

59. Receptacle conical or columnar....__._.... _ 60 
60. Heads becoming elongate with a columnar receptacle; style appendages widely diverging; style base 

usually enlarged -.**»»*«*---— -——--— -- 80. Isocarpha 
60'. Heads not becoming elongate; receptacle conical; style appendages erect or scarcely spreading, prom¬ 

inent; style base not enlarged . 43. Ageratum 
59'. Receptacle plane or low-convex 61 

61. Corolla continuous with wall of achene, achene without apical callus 50. Teixeiranthus 
61'. Corolla not structurally continuous with outer wall of achene, intervening apical callus present 62 

62. Stems with few to many holes; style base enlarged; inner surface of corolla lobes densely papillose 
-----_____--—.. 172. Jaliscoa 

62'. Stems without holes; style base not enlarged; inner surface of corolla lobes not papillose .. 63 
63. Achenes with symmetrical carpopodium; leaves with a mixture of sessile and stipitate 

minute glands; cells of anther collar with weakly ornamented walls 46. Blakeanthus 
63'. Achenes with asymmetric contorted carpopodia; leaves with glands uniform, obscure, or 

lacking; cells of anther collar with dense annulate thickenings on walls_41. Acritopappus 
. Heads without paleae _— -____ __ 64 

64. Outer involucral bracts subfoliaceous; style base with a prominent hairy node.......... 101. Planaltoa 
64'. Outer involucral bracts not foliaceous; style base glabrous _ 65 

65. Leaves alternate ............._ . _ _ _ _ ___ 66 
66. Plants rosulate, with scapose inflorescence _ _ _ __ _ _110. Hartwrightia 
66'. Plants with leafy stems, not rosulate; inflorescence not scapose_____ 67 

67. Lobes of corolla obscured by dense non-glandular pubescence; shaft of style glabrous; herbs 
-----23. Trichogonia 

67'. Lobes of corolla not obscured by non-glandular pubescence; shaft of style pubescent; shrubs „ 

65'. Leaves mostly opposite _____....._ ^ 67 
68. Aquatic plants, with broadly sessile leaves ..........67. Shinnersia 
68'. Plants not aquatic, with petiolate leaves.... .. _ 69 

69. Leaves fleshy or subcoriaceous; plants often epiphytes on mangroves. 152. Tuberostylis 
69'. Leaves herbaceous or membranaceous; plants not epiphytes _ 70 

70. Achenes with blunt, peg-like setulae on sides... .90. Alomia 
70'. Achenes glabrous or sparsely scabrid on ribs 7] 

71. Involucre subimbricate, with bracts strongly unequal; corolla with veins of tube and 
lower throat strongly thickened; style base with expanded node above nectary __ 
---76. Alomiella 

71'. Involucral bracts eximbricate, equal or subequal; style base not enlarged .. 72 
72. Involucral bracts with rounded apices; leaves distinctly acuminate; carpopodium 

symmetrical _ _ _ -_____ . ......49. Cavalcantia 
72'. Involucral bracts pointed; leaves not acuminate; carpopodium asymmetrical 
---____ 43. Ageratum 

>pus present ...—....--.-—...*.... 73 
Style branches terete, with stigmatic lines toward inside surface; style base with distinct glabrous node... 74 
74. Involucral bracts strongly unequal in length; pappus with long awns; corollas glabrous on inner surface; stigmatic 

lines reaching near apex of style branch _ _ _..... 60. Carphochaete 
74'. Involucral bracts subequal; pappus without long awns; corolla pubescent inside; stigmatic lines ending near 

middle of style branch--- - _ _ 62. Revealia 
Style branches usually flattened, at least on inner surface, with stigmatic lines along lower lateral margins; style base 
with or without node__*__-_^..-.a-.- _ ____75 
75. Involucral bracts distinctly and regularly subimbricate in many unequal series, with inner bracts often deciduous 76 

76. Involucre with bracts all deciduous, rarely 1-2 persistent at base, not spreading with age, remaining 

[symmetric carpopodia; receptacle columnar, leaf blades oblong-ovate 
largms ___ . ..... .._ 155. Eupatoriopsis 
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77'. Achenes prismatic, with obsolete carpopodium; receptacle with floriferous portion flat; leaf blades often lobed to 
bipinnatifid . . . - - . . . . __ , , . . r_. . __,_156. Lomatozona 

76'. Involucre with at least lower bracts persistent---- - — - - 78 
78. Involucral bracts with broad tips; pappus a series of short scales; leaves strictly opposite; South American plants 
_ ._■.■._____ _ ... 42. Radlkoferotoma 

78'. Involucral bracts with narrow tips; pappus with bristles or awns; leaves usually alternate; Mexican plants _ 79 
79. Leaves narrow and sessile_________________88. Malperia 
79'. Leaves pctiolaic with distinct blade -------- 80 

80. Heads with paleae _........ . 180. Carterothamnus 
80'. Heads without paleae_______ 81 

81. Achenes with setulae restricted to ribs, carpopodium with small subquadrate cells in many tiers; 
heads solitary on erect peduncles, usually arising from intermittent congested groups of leaves in 
pseudowhorls_________-........178. Hofmeisteria 

81'. Achenes with dense pubescence on lateral surfaces between ribs; carpopodium with elongate cells 
in radiating pattern; heads in branching inflorescence_______89. Pleurocoronis 

82. Pappus an indurated crown, papillose with densely projecting cell ends; leaves linear, in whorls_68. Sclerolepis 

83. Plants with leaves in dense spirals, not decreascent above 84 
84. Leaves large and fleshy, with veins not prominulous on surface; heads with ca. 100 flowers.30. Morithamnus 
84'. Leaves less than 3 cm long, with veins prominulous on surface; heads with less than 40 flowers_ 85 

85. Leaves scale-like, erect-spreading or appressed; style shaft glabrous; heads sometimes with paleae. 
_   ——----—.--------31. Agrianthus 

85'. Leaves not scale-like, spreading; style shaft pubescent; heads without paleae....34. Stylotrichium 

86. Receptacle conical_____——1..., ___ 87 
87. Base of achene not slender, with asymmetrical carpopodium; style appendages linear._ _43. Ageratum 
87'. Base of achene narrowed, stipitate, with symmetrical carpopodium; style appendages broad, often clavate 88 

88. Involucral bracts glabrous externally; corolla glabrous; carpopodium minute; anther collar greatly 
broadened below ____25. Platypodanthera 

88'. Involucral bracts with hairs or glands externally, corolla lobes usually with hairs or glands; carpo¬ 
podium much enlarged, short-cylindrical, much larger than scars on receptacle; anther collar cylin¬ 
drical-—---,-,-,-- ...:.. ... M Campuloclinium 

86’. Receptacle plane or slightly convex__ 39 
89. Heads with paleae .._ 90 

90. Involucre eximbricate, with subequal bracts; inner surface of corolla lobes densely papillose; cells 
of anther collar without dense thickenings on walls.._____172. Jaliscoa 

90'. Involucre weakly subimbricate, with some shorter outer bracts; inner surface of corolla lobes smooth 
or weakly mamillose; cells of anther collars with dense annular thickenings on walls 91 
91. Style branches diverging, appendages tapering; leaves herbaceous; base of style enlarged above 

nectary—.— -—  —.— -.-_79. Lepidesmia 
91'. Style branches erect or converging, linear; leaves firm to coriaceous; base of style not enlarged 92 

92. Leaves densely inserted on stem, with longitudinal venation; tips of involucral bracts and 
paleae enlarged and ornate—-.--—-...47. Scherya 

92' • Leaves usually laxly inserted on stem, with pinnate or trinervate venation; tips of involucral 
on, „ , . t bracts and Paleae not enlar8e<f or ornate.. 41. Acritopappus 
89 . Heads without paleae _____ 

93. Heads each single-flowered, grouped in spherical clusters 132. \fexianthus 
93'. Heads with 3 or more flowers, not in spherical clusters _ 94 

94, Plani in. tillia 

96. Plants weakly herbaceous; lobes of corolla smooth on 
with lowest tier of cells distinctly larger 
97. Leaves simple, toothed; style base not enlarged; 

-63. Macvaughiella 

urface; carpopodium 

97'. Leaves dissected; style base 

i; heads solitary on long erect 
-66. Trichocoronis 
tary; heads scattered in diffuse 
----77. Monogereion 
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6'. Plants shrubs or subshrubs; lobes of corolla densely papillose on inner surface; carpopodium without enlarged lower tier 

nd narrow basal tubes; base of style enlarged above nectary... 170. Oxylobus 
tube and throat; base of style r 

Corolla lobes triangular, slightly longer than wide; roughen 

98. Corollas with ampL 
98'. Corollas narrowly f 

s oblong, distinctly longer 

53'. Pappus of 5 or more capillary bristles r 
100. Pappus with plumose bristles (sei 

101. Corollas tubular.... 

— 61. Cronquistia 

102'. Pappus bristles not coalesced a 
long-clavate; corollas glandulife 

Corollas funnelform___ 
103. Corollas with u nd lobes obscured by dense pubescence; s 

r punctations on lobes; s 
... 23. Trichogonia 

104. Achenes strongly obcompressed, with asymmetrical c 
105. Leaves with prickles on tips of lobes; pappus 

node; receptacle slightly convex._.. 
105'. Leaves without prickles on tips of lobes; pappu: 

without node; receptacle high-conical or colum 
106. Achenes with 3-4 ribs; pappus of ca. 40 
106'. Achenes usually with 2 ribs; pappus ofl< 

107. Pappus of 5-8 stout bristles, some 
107'. Pappus of numerous short bristles 

104'. Achenes prismatic, \ 

s flattened on outer surface; style fa 

3 different si 
109. Heads 

108'. Pappus witho 
outer series _ 
110. Individ 

vith shorter bristles u 

s bristles easily deciduous, fragile (see also Decachaeta 

s eximbricate with 15-20 bracts ir 

s with more than 75-125 bracts i 

or clavate only at tip, papillose — 
Base of style glabrous - 
115. Involucre distinctly and regularly subii 

100. Leptoclinium 
throat and narrow basal tube; style appendage not clavate 
papillose _.— 26. Neocuatrecasia 

rith bracts of graduated lengths; 

ius bristles with slightly but distinctly broadened tips _ 134. Peterave 
us bristles not broadened at tips___ _ ] 

Style base with enlarged node above nectary; style branches with 
long-projecting papillae; carpopodium with lowest tier of cells much 
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118. Lobes of corolla smooth; corolla r 

118'. Lobes of corolla papillose by proje 
sely short-papillose; cells of anther collars with c 

y but distinctly expanded a 

120. Style base with distinct enlarged node abo1 
lobes papillose____ 
121. Achene: 
121'. Achenes 

122. Stems and 1< 

122'. Stems a 

r pubescence; throats of corollas strongly campanulate .... 
--— 177. Jaramilloa 

ts of corollas funnelform ... 
---176. Kaunia 

Involucre with all bracts deciduous leaving a bare receptacle; bracts not spi 
heads often cylindrical when dry .. 
124. Receptacle with floriferous portion conical; carpopodium asymmetries 

ning appressed until lost; 
_ 124 
rd inside..153. Praxelis 

125. Corolla lobes broadly triangular. s long; style branches with broadened ti 
...159. Osmiopsis 

, usually densely papillose .... 
.-.154. Chromolaena 
i aged or dried.. ... 126 

Jr; leaves mostly a 
127'. Individual heads 
Heads not sessile in dense spherical clusters_ __ 
128. Heads with paleae_ 

129. Leaves scale-like, inserted in a dense spiral.. 
129'. Leaves not scale-like, mostly opposite_ 

130. Throat of corolla expanded from a narrow basal 
to strongly papillose; involucral bracts subequal 
131. Heads with 50-80 flowers; base of style v 

130'. Corolla funnelform wi 
shaft of style; inner surface of corolla lobes smooth; 
132. Heads with 10-20 flo 
132'. Heads with 100-300 

133. Involucre enclosed in many series of densely 

------31. Agrianthui. 
_____ 13C 
surface of corolla lobes slightly 

133'. Involucre with 
pendages shorter than wide ._ 

128'. Heads without 
134. Heads wi 

bracts; plants often scandem 
134'. Heads with more or less than four in\ 

135. Pappus of 5-10 slender bristles 
136. Heads solitary on erect pe 

—....-123. Eupatoriastrum 
L*—.r . 134 

nyolucral bracts and four flowers, sometimes with distinct subinvolucral 

rs___135 

— 178. Hofmeisteria 
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Is in branching inflorescences, not arising from pseudowhorls of leaves; leaves toothed, not lo 
Involucre eximbricate; inner surfaces of corolla lobes densely papillose with isodiametric ce 
collar without annular thickenings; carpopodium without projecting upper edge 
Involucre subimbricate; inner surfaces of corolla lobes with elongate cells; cells of anther c 
annular thickenings on walls; carpopodium with distinct upper rim... 
138. Style base with distinct node above nectary; corolla lobes about twice as long as wide. 

138'. Style base without nodular ei 
.......-.—..75. Gymnocondylus 
lent above nectary; corolla lobes about as long as wide, papillose on 

139. Receptacle with hai 
140. Involucre exi 

141. Heads 

140 

s narrow and pointed; cells of anther collar 
- 161. Amoli, 
i; cells of anther collar 

:ate with subequal or scarcely overlapping bi 
20-25 flowers; pappus bristles with apical c 

without strong annulate thickenings on walls; corolla wil __ 
'. Heads with 50-150 flowers; pappus bristles with enlarged round-tipped apical c 

with strong annulate thickenings on walls; corolla with campanulate throat and slender basal tube, tube 
closely investing shaft of style_________ _ __ 142 
142. Involucral bracts with densely pubescent caudate apical appendages; carpopodium large w ith large 

thin-walled cells; style appendages densely papillose with slender imbricated papillae.16. Urolepis 
142'. Involucral bracts without pubescent caudate appendages; carpopodium obsolete; style appendages 

with short papillae ' 15. Gyptidmm 
olucre distinctly subimbricate, with bracts of graduated lengths in 3 or more series... _ 143 
. Leaves winged to base, often with auricles at stem; inner involucral bracts persistent; corollas narrowly 

tubular, scarcely broadened distally .___..._ 71. Polyamhina 
. Leaves not winged to base, shortly to longly petiolate; inner involucral bracts usually deciduous; corollas 

distinctly funnelform _______ ___ I44 
isually fleshy or coriaceous; style b 
—___167. 
s mostly herbaceous; style t 

145'. Receptacle flat or shallowly coni 
than thick_______ 
146. Corolla with hairs on inn< 

146'. Corolla without hairs on ii 

Receptacle glabrous or with few hairs, or hidden front 
147. Style base with hairs or enlarged node above n< 

148. Style base glabrous, node without hairs ... 

td only in surface; style appendages linear, wider 
—.. -...—----_ 146 
inther appendages shorter than wide, bilobed _ 

149. Seocabreria 
:; anther appendages as long as wide, not bilobed 
-__- 162. Bartlettina 

■r than basal tube; style branches slightly or broadly --—--- 1 
nail and densely inserted, subtrinervate.... 

----- -— -—-—- ■■■.■> mtr-r-rt-.,..,—102. Crossothamnus 
150'. Achene with few or no glands, often with setulae; leaves large and pinnately veined 

- --——---—-—^ 104, Condylopodium 
149'. Corollas narrowly to rather broadly funnelform .. 1 5 I 

151. Plants epiphytic or growing in deep humus; inner involucral bracts easily deciduous; corolla 

i with bracts of graduated lengths; inner surface 
carpopodium with distinct upper rim .... 154 
lower series of cells. 73. HelenKondylus 

series of cells much enlarged.. 155 
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usually with short h 
156'. Corollas funnelfonr 

148'. Style base with hairs__ 
157. Involucre 

158. Corolla with ampliate t 

: level; receptacle glabrous 

159. stipitate bases; with carpopodium c 

160. Receptacle flat or slightly convex; anther appendage bilobed; plant of maritime habitats . 
-------19. Diacranthera 

160'. Receptacle conical; anther appendage not bilobed______ 18. Dasycondylus 

162. Receptacle 

162'. Receptacle 

t as long as wide; carpopodium distinctly broader than the stipitate portion. 162 
onical; base of style with hairs but without enlarged node; corolla lobes strongly 
> papillose_— ...___36. Campuloclinium 
lat or slightly convex; base of style with distinctly enlarged node; corolla lobes 

Involucre subimbricate, with brae 
163. Plants with narrowly linear 
163'. Plants with leaves not narr 

164. Pappus bristles flat o 
165. Achene with n 

in regular series of graduated lengths _ 

.81. Brickellia 

166. Leaves with prickl 
166'. Leaves without pn 

167. Corollas firni 

Carpopodium asymmetrical, with irregularly shaped cells 
169. Corolla tubular; style branches distinctly clavi 
169'. Corolla funnelform or campanulate; style brai 

170. Corolla funnelform; involucral bracts n 
170'. Corolla with campanulate throat; involi 

ps oi lobes_________82. Barroetea 
n tips of lobes____ _ _ _ 167 
i; corolla lobes and style appendages densely covered with papillae 
.. ■ -■■■ ....r- _r.-.83. Phanerostylis 
constricted above; corolla lobes and style appendages smooth. 
--*--————-—-97. Austrobrickellia 
e, scabrid outside and laterally 168 

Flyriella 

171. 
ymmetrical or obsolete, with regularly shaped cells v 

172. Scandent plants; style branches with enlarged fusift 
172'. Plants not scandent; style branches linear, without 

171'. Carpopodium without enlarged lower tier of cells, someti 
istinctly pinnately veined 

r cells distinctly smaller.. 172 
m tips-72. Gongrostylus 
nlarged tips.70. Ayapanopsis 

173. Corolla tubi 
173'. Corolla f 

174. Acher 
175. Carpopodium 

nulate thickenings on wall 
175'. Carpopodium large, distin 

lacking; cells of anther collars without an- 
—-~--—-.4. Eupatorium 

t; cells of anther collars with annulate thick- 
****’»**' ir- .TmiTOui,5. Austroeupatoriurr 

I/O. uinorescence corymbose paniculate; filaments of anthers long and flex- 
- —;—  .—-7. Hatschbachiella 

176 . Inflorescence mostly pyramidally paniculate; filaments of anthers short 
and stout, straight--___ 6 stoma,antbes 
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147'. Style base without hairs and without distinct enlarged node, sometimes slightly papillose 1 
177. Involucre eximbricate or weakly subimbricate, bracts not in regular series, often subequal in length, persistent 1 

178. Corolla tubular, with numerous glands on sur&ce,----103. Helogi 
178'. Corolla with fimnelform or campanulate throat, with or without glands 1 

179. Pappus with slender non-contiguous bristles; inner surface of corolla lobes with elongate cells projecting 
as papillae at upper ends; base of corolla 5-costate 11 1 Fleischman 

179'. Pappus with contiguous bristles; corolla lobes with smooth or isodiametric cells on inner surface; base 
of corolla not cosUtte .:  --—;■■■■..*— -- ] 
180. Corollas with slender basal tube closely investing shaft of style, with campanulate lin:' 

181. Apical cells of pappus bristles with rounded tips, often inflated; receptac 

182. Involucral bracts with slender densely pubescent apical appenda 
182'. Involucral bracts without pubescent apical appendages 

181'. Apical cells of pappus bristles pointed; receptacle glabrous 
183. Stems and leaves with yellowish granular pubescence; corolla lobe 

183'. Stems and leaves without yellowish granular pubescence; corol 

180'. Corollas funnelform with basal tubes not closely enclosing shaft of styk 
184. Plants rosulate with a scapose inflorescence. __ 
184'. Plants with elongate leafy stems 

185. Shrubs with leaves inserted 
186. Leaves scale-like, imi 

sually pubescent 
_ 182 

16. Urolepis 
15. Gyptidium 

Bishopiella 

186 not decreasent upwardly 
vith recurving tips, scarcely nar- 
__31. Agrianthus 

186'. Leaves spreading from a narrow base, not or weakly imbricated .... 187 
187 Leaves viscid, without hairs; receptacle flat or slightly convex; style 

branches filiform, not or scarcely broadened and flattened 29. Bahianthus 
187'. Leaves not viscid, pubescent _ 1 s* 

188. Leaves linear; receptacle high conical, with paleae on lower part; 
anther appendage shorter than wide; pappus bristles not noticeably 
fringed laterally at base- - 32. Arrojadocharis 

188' Leaves ovate to obovate; receptacle low conical, without paleae; 
’ anther appendage as long as wide or longer; pappus bristles fringed 

laterally at baae---——;-33- Lasiolaem 
Herbs or shrubs with mostly opposite leaves, or with leaves becoming progressively 

achene, pappus with callus easily detached. 7 4°.'. U,un“*'a 
189'. Achenes not strongly constricted under upper callus, pappus and callus ^ 

xture and cell form con¬ 

es trinervate from well above base or pinnately veined 

Epiphytesjeaves fleshy or coriaceous; cells of corolla 
lobes often quadrate with straight walls 
____167. Neomirandea 

Terrestrial plants; leaves herbaceous; cells of corolla 
lobes usually elongate with sinuous walls 194 
194. Style appendages slightly but distinctly en¬ 

larged at tip; heads often with 1 or more paleae; 
pappus bristles usually with broadened tips _ 

1 ..... ...... 131. Idiothamnus 

without paleae; pappus bristles without broad¬ 
ened tips ..-.. 176. Kaunia 



40 KING & ROBINSON 

195. Peduncles enlarged and fistulose above; carpopodium a narrow rim not sharply delimited above.. 
——---39. Tamaulipa 

195'. Peduncles not enlaced or fistulose above; carpopodium stopper-shaped or short cylindrical, sharply 
delimited above _ ------_-- 196 
196. Corolla lobes slightly wider than long; plants without minute stipitate glands; leaves usually opposite 
-_____-- 122. Koanophyllon 

196'. Corolla lobes slightly longer than wide; plants often with minute stipitate glands on stems, leaves, 
or involucral bracts; leaves often alternate____________ 197 
197. Heads with 4-10 flowers; involucre weakly subimbricate with oblong or ovate bracts_ 
. ...———~~~--—--—  21. Bejaranoa 

197'. Heads with 30-60 flowers; involucre eximbricate with linear bracts__125. Bishovia 
190'. Corolla lobes mamillose or papillose on inner surface with short or isodiametric cells; lobes with cells or texture often 

abruptly different from that on inside of throat........198 
198. Anther collars elongate with many subquadrate cells filling lower half, without annulate thickenings on cell 

*"• Leave trifoliolate .. 175. Standleyanthus 
199'. Leaf blade simple... .-..-- . _,__200 

200. Stems thickened with fleshy cortex, defoliated at an thesis 173. Pachythamnus 
200'. Stems not unusually thickened, not seasonally defoliated_ _ 201 

201. Corolla lobes papillose on outer surface and margins ... 174. Spaniopappus 
201'. Corolla lobes with smooth cushion on outer surface and margins....169. Ageratina 

198'. Anther collars about 5 times as long as wide, with cellular structure obscured by dense annular thickenings on 
cell walls----—_-...... 202 
202. Receptacle conical _ ______ 203 

203. Bases of achenes narrowly attenuate, with broad and short cylindrical carpopodium; scars on 
receptacle much smaller than carpopodium_____36. Campuloclinium 

203'. Bases of achenes short and broad, not stipitate or attenuate; carpopodium not broader than scars 
on the receptacle______ _ 204 
204. Apical cells of pappus bristles with rounded tips, sometimes enlarged .. 38. Conoclinium 
204'. Apical cells of pappus bristles narrow with pointed tips_ 205 

205. Achenes with glands, without setulae; carpopodium procurrent on ribs of achene __ 
----- ■ " - —■—■■■   :—  ..—11. Barrosoa 

205 . Achenes with setulae, without glands; carpopodium with upper rim even, bearing 
36 ~~—i.,,trr,^T->.—.raft™ 10. Conocliniopsis 

202. Receptacle plane or slightly convex 206 
206. Perennial herbs, usually with tuberous rootstock, leaves becoming progressively smaller above* 

achenes densely setuliferous----- 14 q fis 
206'. Shrubs with leaves of uniform size except in inflorescences; achenes mostly or completely glabrous 

207. Leaves oblanceolate, fleshy and viscid; heads with 50-100 flowers; plants not maritime ^ 
~A~, T~ “ 7~”-- -^.fu 30. Morithamnus 
207 . Leaves ovate to elliptical, not fleshy and viscid; heads with 10-15 flowers; plants maritime 

208. Leaves coriaceous, elliptical, entire, not punctate; tips of corolla lobes without ap- ** 
i*ndai?";.. ■■ ■—---__28. LUChamnm 

' herbaCe“US' OVatt' "*'*“• denK'y Slnndular-punctate; tips of corail, lobes 
with short papillose appendage extending beyond sclerihed shield on outer surface 

Involucre distinctly subimbricate, in gradtalcd series, innerbraebiofiranHra. oft--l~2J Fr°'°!Z 

SuirP^t” °r iniemai ^as ***» 
209 ' 2mVeV”t*li>Ut tr®n®*ucent wdtetoty pockets, with or without glandular-punctations " 3 &"Tio 

210. CoroUas tubular, as wide at base as at bases of lobes, lobes usually erect, less than one-tenth as lonsTis the corolhu style branches distinctly clavate_ —rat urea, «s nan one-tenth a long » the ^ ^ 

2'2' ^ de,’Sd> Bland,,lar-punc,ale; involu‘-'re with 8 or more senes of bracts, ca. 4 series congested 2 ’= 
—■retie n,. , • . ——i.- - ;-; L.r„^„s„, 116. Adenocritonia 
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Leaves without glandular-punctations; involucre 
213. Filaments of anthers inserted near base of corolla; act 
213'. Filaments inserted well above base of corolla; achene 

5-6 series of bracts... 
15. Urbananthus 

114. Critoniadelphu. 

Achenes densely covered with long-stalked glands 

215. Leaf blades with 
215'. Leaf blades with 

216. Inflorescei 
of petioles 

216'. Inflorescei 

icate or cordate bases; corollas with glands on only lobes o 
vith branches spreading at right angles; involucral bracts w 

210'. Corollas funnelform o 

217. Headi 
lateral margins; achenes 

217'. Heads with 10-16 flowers; pappui 
with prominent long 

with campanulate throats, usually with spreading 

shaft of style glabrc 
forming dense papillosity_ 

218. Lobes of corolla papil 
219. Cells on inner s 

220. Achenes 
220'. Achenes prismatic 

219'. Cells on inner surface of 
221. Corolla lobes roughened b> 
221'. Corolla lobes with smooth 

218'. Lobes of corolla not papillose on inner surface 
222. Stems and leaves with granular yellow pubescence, pubescence 

223. Corolla 

style appendages of even width or shortly 

ends projecting as papillae i 

tube, only the long lobes spreading; yellowish hairs \ 
Corethamnium 
ate; leaves 
77. Jaramilloa 

225. Style branches distinctly papillose; heads a 
226. Inflorescence pyramidally paniculate 

227. Leaves pinnately to bipinnately dissected,' 
fragile and hir 

227' l^aves narrowly ovate or elliptical to linear-U 
‘ papillose; apical cells of pappus bristles enlarged with rounded tips 

226'. Inflorescence corymbose paniculate, flattened or broadly rounded on top 
228. Peduncles essentially glabrous, striated with prominent ridges; mid 

_13. 
istinctly pubescent, not or scarcely ridged; midvein of leave 

229'. Plants with alternate or rarely c 
volucre without distinct narrowe 

230. Outer surface of involucral bracts glabrous; leaves alternate 
______ 230 

Campovassouria 
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230'. Outer surface of in volucral bracts slightly to densely pubescent; leaves densely spirally ii 

225'. Style branches smooth to slightly mamillos 
231. Carpopodium distinctly asymmetric. 

232. Leaves often tomentose c 

: tomentose; style branches filiform; carpopodiu 

231'. Carpopodium essentially symmetrical o 
233. Leaves bipinnately dissected into 
233'. Leaves not dissected___ 

234. Epiphytic plants, with fl 
234'. Terrestrial or scandent i 

235. Heads sessile in a 

_167. Neomirandea 
eined..... 235 
_150. Uleophytum 

238. Style appendages slightly but distinctly clavate at tip__ 131. Idioi 
238'. Style appendages not clavate at tip.. 176. 

237'. Leaves trinervate at or near base........ 
239. Basal tube of corolla very narrow, closely investing shaft of style __ 130. 
239'. Basal tube of corolla not very narrow, not closely investing shaft of style „ 

Receptacle highly rounded or conical; h t 50-70 flow 

240’. Receptacle not highly rounded or conical; heads with less than 50 flowers, 
usually with less than 20 flowers..... 
241. Lobes of corolla about ti 

on outer surface; plants 
241'. Lobes of corolla about a 

s long as wide, > 

242. Leav< Uy alternate; tip of style appendage not clavate; 
s slightly longer than wide; lower leaf surface 

.21. Bejaram 
/es usually opposite; tip of style appendage c 
; corolla lobes usually slightly wider than long; lower 

_ 122. Koanophyllon 
r bracts often easily 

leaf surface not tomentose _ 

Achenes with non-glandular setulae, without glands; infloi 

245. Involucral bra< :ts multicostate; carpopodium cylindrical with upward 
sions along ribs of achene; pappus bristles flattened and smooth on 
surface, especially near base.....140. Grosvenoria 

jpodium annuliform or shortly stop- 
ige; pappus bristles not flattened on 

, _ , outer surface . 139. Badilloa 
243 . Style appendages not prominently broadened throughout, sometimes broadened only 

at tip, not longitudinally folded or wrinkled 246 
246. Outer surfaces of involucral bracts and undersurfaces of leaves tomentose or 

U--... 128. Grisebachianthus 
ind undersurfaces of leaves not both to- 
...-_247 

246'. Outers 
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KEY TO THE SUBTRIBES OF THE EUPATORIEAE 

Involucre eximbricate with bracts not articulated at base; receptacle epaleaceous, without sclerification, changing shape with 

Involucre eximbricate to imbricate with bracts sclerified or articulated at base; receptacle sclerified between areolae or paleaceous 2 
2. Paleae present, bearing a flower in the axil when withdrawn; heads solitary on erect peduncles ..._ XVIII. Oaxacaninae 
2 . Paleae absent or superficial on receptacle; heads often in complex inflorescences 3 

3. Heads solitary on erect peduncles from intermittently congested group of leaves in pseudowhorls; pollen grains appearing 
smooth under light micro^ope -------XVII. Hofmeisteriinae 

. Heads otten in complex inflorescences, peduncles not arising from pseudowhorls of leaves; pollen spinulose under lieht 
microscope............. . . 
4. Heads with 4 subequal bracts and 4 flowers, somet 

Heads without 4 subequal bracts and 4 flowi 

rith fifth unequal subinvolucral bract; style branches never 
-S3£l__XV. Mikaniina. 
,r with clavate style branches, or with defective pappus.. ; 
5 receptacle, remaining appressed until loss, not spreading with 
..»■..~~._.-XII. Praxelina* 

T. Opposite-ieavea plants or plants trom places other than the United States 
8. Cell walls of anther collars with weakly or reticulately ornamented wans oi aniner collars witn weakly or reticulately ornamented walls 9 

Plants epiphytes or growing in humus; leaves lleshy or coriaceous, often blackening on drying; 
pappus of numerous capillary bristles .. viv 

lucral bracts eximbricate or weakly subimbricate __.. xvr Oxvinhinnc 
1'. Corolla lobes smooth on inner surface with elongate cells- invoilucral bracts often 

strongly subimbricate, rarely eximbricate otten 
12. Anther collar usually less than 5 times as long as wide, with quad— ~ 

less than lower half; receptacle usually glabrous 
^^ra"i;m0re,h“ 5 tte!ra as long as wide, with qi 

XIII. Hebecliniinae 

13. CeUs of inner surface of corolla lobes elongate v 

surface of corolla lobes e 

surfaces of corolla lobes v t bulging usually papillose cells; involucre 

°ft£” 
6. Pappus of capillary hrisfe, sometimes short. ,ard> lacktng ,n some plants “ 

with densely spirally inserted leaves; heads rarely with less than 6 flowers 

“ ^ ™ or uowtnged hnst^^™' 
inserted leavL >pec.es; plants rarely with densely spirally 

nner surface of eoreffl. lota, uiallv raooth, often with elongate cells; tavdS*”* 
acle never conical; style branches often smooth 

"■ thickcne,J “> widthand thickness! 
cepttons with 10-nbbed achenes, plumose pappus, or peg-like hairs on 
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17'. Style appendage not thickened or thickened only at tip, if long-clavate then flattened; achenes never 10-ribbed never with 
plumose pappus, and never with peg-like non-glandular hairs on achenes 
18. Base of style glabrous and not enlarged; inner involucral bracts often deciduous 

19. Heads always with 5 flowers; style appendages papillose; pappus bristles sometimes with bulbous-tipped apical 
cells; achenes with internal micropunctations usually arranged in transverse bands; plants of eastern South America 

tently 5-flowered; style appendages usually smooth 
.. III. Disynaphii 

or without hairs; heads usually with more than 20 flowers, sometimes with 
* ot pappus Gristles pointed VII. Ayapanmae 
ated, with hairs; heads with less than 20 flowers, never with paleae; apical cells of pappus bristles 
jed tip*—...... • r -, ..Z,.* ...II Eupatoriinae 

KEY TO THE GENERA OF THE EUPATORIEAE IN MEXICO 

1. Individual heads with 1 or rarely 2 flowers, heads in globose clusters _ 
2. Pappus of broad scales; achenes constricted above... 
2'. Pappus capillary; achenes no 

T. Individual heads with 3 or more 
ongly constricted above.. 

. 132. Mexianthus 

3. Heads solitary on simple long-pedunculate inflorescences arising from interm 

3'. Simple or branched inflorescences, not arising from subverticillate clusters of leaves ... 
4. Pappus of awns, short bristles, squamae, a crown, 1-2 long bristles, or lacking 

5. Peripheral flowers of head with ray-like expanded limb.._ 
5'. Peripheral flowers of head with outer lobes not or slightly enlarged 

6. Anther appendage half as long as wide or less...... 

8'. Pappus of 5 a 
Pappus with slight lobes or lacking _ 

J bracts and flowers .... 

10'. Leaves opposite, a 
. 164. Erythradenia 

4 corollas with 4 lobes and 4 

Large herbs of moist areas up to 1 
with unsclerified surface between a 
nearly as long as wide or longer _ 

; corollas with 5 lobes a 
_ 3. Gymnocoronis 

13. Heads with paleae, single on long peduncles, with ca. 100 flowers ___ __... 179. Oaxacania 
13'. Heads without paleae, numerous in corymbose inflorescences, with 16-25 flowers _ 63. Macvaughiella 

12'. Achenes prismatic................... 14 
14. Corollas with strongly ampliate tl 

15. Lobes of corolla oblong, twi r surface of lobes densely 

Corolla without hairs inside of throat; anther appendage cleft apically _ 17 
17. Involucral bracts strongly unequal; style branches terete and tapering with stigmatic 

lines closely paired along inner surface; base of style distinctly enlarged 
---60. Carphochaete 

17'. Involucral bracts equal or subequal; style branches somewhat flattened with stigmatic 
lines widely separated along lateral margins; style base not enlarged 61. Cronquistia 

Corolla with hairs inside of throat; anther appendage not cleft apically. . l g 
18. Heads with ca. 10 involucral bracts and flowers; anther appendages shortly ovate and 

obtuse; heads single on tips of leafy branches __ _ -- 62. Revealia 
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Heads with 4-6 involucral bracts and flowers; anther appendages elliptical or obovate with crenulate upper 

19. Pappus present on most or all achenes of head, sometimes shortly coroniform; achenes narrowly j 

15'. Lobes of corolla triani 
20. Petioles lacking o 

21. Heads with ( 
21'. Heads with < 

icking on all achenes; achenes widened in middle; heads with 4-6 b 

, not or only slightly longer than wide_ 

:s, without pales 
22. Leaves mostly altera 
22'. Leaves opposite, broadly sessile; pappus of shoi 

23. Pappus lacking; leaves trilobed ... 
23'. Pappus of short setulae; leaves not lobed _ 

20'. Leaves with distinct petioles ______ 
24. Rec lower surfaces of leaves usually with large partially immersed glandular punct; 

r slightly convex; lower surfaces of leaves with glandular punctations exserted c 

__67. Shinnersia 
—........ 66. Trichocoronis 

_24 

- 27 
tumerous setulae 

-89. Pleurocoronis 

Pappus with 5 < 
28. Involucral 

receptacle 

rillary bristles half as long a 

30. Heads with 11-25 flowers; style with basal no 
30'. Heads with 50 or more flowers; style without_ 

31. Heads with numerous multiseriate subinvolucral bracts; stems 
wide; central heads of inflorescence maturing distinctly before others 

ir WooHc __L!_,_, . . „ 

29'. Heads without paleae or with leaves alternate 
32. Style base with numerous hairs; shaft of style glabrous_ 

33. Style branches broadly to narrowly linear, not long-clavate; stvle bases not enlarged. 
fSSU COniCal; CarPOPOdia enlarged 311(1 annuliform; involucral bracts herbaceous; heads 

^yle branches lopg-clavate. dininctly broadened; «yfe bases usually d,s„„c,ly enlarged as well as bZTTi 
t 3-5 ribs _ Brickellia 

*■ "0t n0ti“ably fla,,e"'d outer surface; carpopodmm composed of,a,her 
fep--85. Flyriella 
stricted to lateral margins; carpopodia 

nd style appendages smooth, without 
..... 82. Barroetea 

36'. Pappus bristles flattened on 
composed of thick-walled c 
37. Leaves with prickles o 

papillae... 
s of lobes; c 

3r' 

32'- PaP'"OSC' ^ [,UK'— •» -f S.V.e *3' Fh~'n 
38'. Pappus bristles barbellateTnot plmwiw 1-—— ,lulir-'J'-—95* Carminatia 
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Papillae of corolla lobes formed by projecting upper ends of elongate c 
42. Achenes with 5 distinct angles, with distinct blackened layer; shal 
42'. Achene terete, not blackened; shaft of style with hairs and long-stalked glands _ 
Inner surface of corolla lobes densely papillose with shoi c bulging cells; involucre exit 

45. Carpopodium distinct.. 
45'. Carpopodium obsolete, near!; 

40'. Corolla lobes with cells of inner surface essentiall 
46. Leaves viewed against light showing translucent c 

47. Corolla lobes a 
than wide .. 

47'. Corolla lobes c 

46'. Leaves without internal secretory pockets, often with gland 

1 glands on outer surface; anther appendage shorter 
-114. Critoniadelphui 

y glabrous on outer surface; anther appendage longer 
---113. Critonic 
junctations; heads often with bracts not stramineous 

Style branches with appendage cla1 
50. Corolla lobes equilaterally tri; 

with 5-20 flowers_ 
ongly subiml 

vith some elongate cells 

appendages often distinctly shorter 

te, cylindrical, often whitish; r 
tiguous; reddish anthers visible through pale corollas; veins < 
not extending into lobes; corolla lobes without glands___ 

re usually weakly subimbricate, campanulate; pa 
it reddish; veins of corolla extending into lobes; corolla lobes v 

i longer than wide; anther a] 

52. Achenes densely covered with long-stalked glands _ 
52'. Achenes with short-stalked glands or non-glandular setulae 

53. Leaf blades with tapering bases; achenes with 6-10 rib! 
54. Leaves sessile, opposite, linear or squamulose; in\ 

54'. s petiolate, opposite or whorled; involucral bract! 

55. Inflorescence with branches spreading at right angles; im 
tips; bases of petioles becoming thickened and 

55'. Inflorescence with ascending branches; involucral bract 
bases of petioles not unusually enlarged______ 

49'. Style branches linear or filiform, not clavate .... 
56. Style base much enlarged above nectary, receptacle often with spines 
56'. Style base not enlarged; receptacle never with spines.. 

57. Receptacle with hairs________ 

-- 171. Piptothrix 

58. Anther appendage mu< . 163. Decachaeta 
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58'. Anther appendage about as long as wide; leaves opposite ... .......... . 59 
59. Involucral bracts eximbricate; achenes 5-7 mm long_____________ 161. Amolinia 
59'. Involucral bracts distinctly subimbricate; achenes less than 4 mm long.„..... 60 

60. Receptacle hemispherical, composed of highly sclerified cells, central part easily broken off, style branches 
filiform---------- 160. Hebeclinium 

60'. Receptacle slightly convex, with parenchymatous core and sclerified surface; style branches narrowly linear or 
slightly widened above _______ 162. Bartlettina 

57'. Receptacle glalwnma - , . . ___ 61 
61. Heads with 10-12 flowers, usually subtended In a large foliose subinvolucral bract. 121 Verieckia 
61'. Heads with 18-70 flowers, without foliose subinvolucral bract___ _ 62 

62. Involucre weakly subimbricate with narrow bracts rather irregularly arranged; receptacle distinctly convex to conical 
— -—*--------— -39. Tamaulipa 

62'. Involucre strongly subimbricate with bracts in many distinct series; receptacle plane to slightly convex ___ 63 
63. Pappus fragile, bristles with bases narrowly articulated, non-contiguous, tips slightly but distinctly enlarged; 

carpopodium sharply delimited above in cellular stucture; leaves cordate at base in all but one species 

63'. Pappus persistent, bristles not articulated at base, contiguous or nearly so. often tapering to tip; carpopodium 
intergrading upward along ribs of achene; leaf blades usually truncate or tapering at base.. ..162. Bartlettina 

KEY TO THE GENERA OF THE EUPATORIEAE IN THE WEST INDIES 

•endage prominent; filaments 

Heads with 3-5 it 

3. Heads with 5 f ___r_ 
inner surface of corolla hirtellous; pappus of narrow awns or scales.. 

3'. Heads with 4 flowers and 4 principal involucral bracts; anther appendage c 
surface of corolla without hairs except on lobe margins; pappus of many ca] 

Heads with more than 5 flowers or involucral bracts _ __ 
4. Pappus of 3 viscid-tipped knobs; receptacle with soft areas between achene scar 
4'. Pappus without viscid-tipped knobs; receptacle with sclerified areas between aci 

5. Heads with flowers interspersed with bracts or paleae_ 

_ 168. Mikania 

. Adenostemma 

6'. Pappus absent; receptacles b 
5'. Heads without bracts or paleae i 

7. Leaves viewed against light 
glandular punctations ... 

7'. Leaves without distinct trai 

ling columnar_ 
lg the flowers_ 
wing translucent or lens-like ini 

ent secretory pockets between v 

1 secretory pockets between veins; without 
—-—----* 113. Crito 
■ sometimes present along veins, glandular 

8. Styles with distinct clavate or broadened tips „ ___ 
9. Rosulate or subrosulate herbs with scapose inflorescences 

10, Heads with 9-10 flowers; pappus bristles about as long as corolla; anti 

10'. Heads with 30-50 flowers; pappus with a low crown ot deeph lacmaic scales, anther appendage large 

9'. Coarse herbs or shrubs with leafy stems_ _ -Ami 

!!; an^ un!lersu!?ces °J!eaves densely tomentose or villous JII._12*. Gnsebachiant 
11 . Involucre and undersurfaces of leaves not densely tomentose or villous... 

12. Corollas narrowly tubular, not or scarcely broadened below the lobes 
13. Leaves with numerous glandular punctations on lower surface; involucraf bracts in 7-8 

coroUji SenCS °f Sh<>rt biaCtS 3t baSe’ fiIaments of others inserted well above base of 

’* 1 Pummum,; mvotao* b*w to « 
s of corolla _ of anthers inserted 

12'. Corollas funnelform_ _ 
14. Leaves greatly dissected, bipinnatifid 
14'. Leaf blades simple, not dissected. 

s partially to completely p 
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Pappus of more than 10 capillary or plumose bristles_______ 9 
9. Pappus bristles plumose _ _ _ . _ _____ 23. Trichogonia 
9’. Pappus bristles capillary, scabrid _-. .. ..^ _10 

veins, without glandular punctations.........._..PP...8.. 113. Critonia 
10'. Leaves without distinct translucent secretory pockets, often with glandular punctations _ _ 11 

11. Style appendages broadened, more than twice as wide as thick or with apex clavate 12 
12. Style base distinctly enlarged, forming a node, often hirsute.. 13 

13. Scandent plants with trinervate leaves; anther appendages half as long as wide; tips of style branches 
with abrupt enlargements ... 72. Gongrostylus 

13'. Non-scandent plants with pinnately veined leaves; anther appendages as long as wide; tips of styles 
gradually enlarged......... ... .. 

12'. Style base not enlarged or pubescent.... _ 
14. Carpopodium asymmetrical, higher on one side, with distinct upper rim.. 147. Cro 
14'. Carpopodium symmetrical, without distinct upper rim 15 

15. Style appendage broadened only at apex; involucre usually weakly subimbricate in up to 3 series; 
anther appendage often about half as long as wide _  .....122. Koanophyllon 

15'. Style appendages broadened throughout; involucre strongly subimbricate in 4 or more graduated 
senes; anther appendage as long as wide.. _ \ g 
16. Achenes with non-glandular setulae, without glands; inner involucral bracts rather persistent 

------—..—.. 136. Aristeguietia 
16 . Achenes with numerous glands, without non-glandular setulae; inner involucral bracts often 

,,, _ , . deciduous —-——-— !,„-,r - .... , 139. Badilloa 
11 . Style appendages not enlarged or clavate, less than twice as wide as thick 17 

17. Involucral bracts all deciduous, leaving a bare receptacle, remaining appressed until loss, not spreading with 

18. Receptacle with flower-bearing part conical; carpopodium strongly asymmetrical: achenc usually flat- ^ 
tened with 3 ribs---_----- 153. Praxelis 

18 . Receptacle with flower-bearing part flat; carpopodium symmetrical; achene prismatic with usually 5 
17, . . ~~ —-—-—-—;-*— --154. Chromolaena 
17 aged C C Wlth 31 CaSt braCtS persistent’ sPreadin8 with age, receptacle not completely bare when 

19. Heads with 4 flowers and 4 involucral bracts, often with fifth subinvolucral bract; plants usually scandent 

19'. Heads with more than 4 flowers or 4 involucral bracts; plants not scandent '““'“o 
20. Leaves and stems with yellowish granular pubescence; leaves with pinnate venation 21 

21. Corolla throat narrow and forming continuation of basal lube, not expanded below lobes; 
leaves subsessile, with blades less than 4 cm long; granular hairs with thick-walled multiseriate 

2I\ Corolla with throat ampltale; leaves distinctly and abruptly pettolalel with 
long; granular pubescence with thin-walled uniseriate cells 177 Jaramillna 

2V. Leaves and stems without yellowish granular pubescence; leaf Mattes trinervately or pinnately 

!l'rhr;r *7*’* "\dt'CP humu'- Prather fleshy or subconaccous; cells of ” 
22' rflanrf r T H™**1 WaM>-—_. 167. Neomimndea 2.2. Plants not epiphytic or m deep humus; leaves not fleshy; cells of corolla not broad and 

quadrate........ 
23. Achenes with strong constriction under upper callus to one-third width of -.rbene 

pappus with callus easily detached _ An T ’ . . 
23'. Achenesno. strong, constttc, under upper callus pappus and callus 

24. inner surface of corolla lobes densely covered with bulging isodiametnc cells- 
oHacking6X101 bncate or irre8ularly subimbricate, with scarious margins narrow 

25. Lobes of corolla usually longer than wade, smooth on outer surface except for ” 
pubescence; style base with enlarged node above nectary; anther collar with 

25' "=“r!1S' We3kl> ««■.169. Ageratina 25 . Lobes of corolla about as long as wide, with bulging cells on outer surface 

ouadme^^T1185 Style,baSC ^ CnlarBed: 0nly lower ^ of iwither coital quadrate, with dense annular thickenings on walls_ 26 
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26. Achenes with glands, without non-glandular hairs; carpopodium procurrent on ribs of achene.... _ 17. Barrosoa 
26 . Achenes with non-glandular hairs, without glands; carpopodium with straight upper margin, not procurrent on ribs of 

achene___ . _ __^___ 7n . . 
In"er 'Urface ofcorol,a lobes vvlth ceils lon8er than wide, not significantly different from those inside of throat i 
subimbncate with 3-5 senes of graduated lengths, bracts usually with broadly scarious margins _ _ 27 
27. Corolla narrowly tubular throughout or narrower above ^ 

28. Heads narrow with 8-14 flowers; leaves with distinct narrow petioles: achenes with 10 weak ribs style base with 
hirsute node____ _ _ 81 Brickelli d fliis 

28 . Heads broad with 150-300 flowers; leaves winged to base: achenes with 5 angles: node of style base glabrous 
o-r/ ,,.1 -uh---.~.i i...i ....71. Polyanthina 
27 . Corolla distinctly funnelform_______ _ _„ 29 

29. Style base enlarged or pubescent above nectary ^ 
30. Style base without ettlarged node; achenes with glands, without non-glandular hairs 5. Amt,veu 
30 . Style base with distinct node above nectary; achenes with non-glandular hairs, with few or no glands 31 

31. Achene with carpopodium symmetrical, with basal tier of cells much enlarged, with evenly thickened 
walls ------____ 32 
32. Style appendage with long-projecting papillae, appendage often tapering or curled 69 Ayapana 
32'. Style appendage nearly smooth, linear_____70. Ayapanopsis 

31'. Achene with carpopodium asymmetrical, without distinctly larger basal tier of cells, with cell walls 
irregularly thickened or porose_ .... _ _ ^ 
33. Involucre with bracts not in distinct ranks; heads with 20-80 flowers; corollas narrowly funnelform 
---—-——-™-— -—*— -*—    !»-.*■j—.— -73. Heterocondylus 

33'. Involucre with 15 bracts in 5 ranks of 3; heads with 5-6 flowers; corollas with cylindrical basal tube 
and abruptly campanulate ,y„ ... ...74. Condylidium 

29'. Style base without enlargement or hairs above nectary _ _ _34 
34. Corolla lobes papillose by projecting upper ends of elongate cells; carpopodium with distinct upper rim; 

involucral bracts persistent, spreading at maturity 111. Fleischmannia 
34'. Corolla lobes essentially smooth on inner surface; carpopodium with little or no projecting upper margin; 

inner involucral bracts often deciduous________ _ __’ 35 
35. Style appendages usually slightly flattened and broadened, especially at tip 36 

36. Carpopodium with thin-walled cells, procurrent on ribs of achene; receptacle sometimes with hairs 
--------—- 162. Bartlettina 

36'. Carpopodium without thin-walled cells, not procurrent on ribs of achene; receptacle glabrous. 37 
37. Heads mostly in sessile glomerulate clusters; achenes glabrous or nearly glabrous; anther ap¬ 

pendage as long as wide......... -_137. Asplundianthus 
37'. Heads mostly short-pedunculate or in spicate clusters; achenes with numerous scabrae or glands; 

anther appendage less than half as long as wide to as wide as long ...122. Koanophyllon 
35'. Style appendages becoming terete and filiform above stigmatic lines..._ 38 

38. Leaves elliptical, with widely spreading pinnate venation; many-branched shrubs to 4 m tall 
1 —--------- 142. Castanedia 

38'. Leaves ovate to suborbicular and cordiform, usually trinervate or with ascending secondary veins; 
herbs or snhshraiM .. ....- . . _ . 39 
39. Receptacle hemispherical, often sclerified throughout, often pilose __160. Hebeclinium 
39'. Receptacle flat or shallowly convex, sclerified only on surface, with parenchymatous core, 

40. Carpopodium symmetrical ..,^.^^4.-.. ...._135. Critoniella 
40'. Carpopodium asymmetrical, opening to one side ___ _ 165. Guayania 

KEY TO THE GENERA OF THE EUPATORIEAE IN BRAZIL 

1. Involucral bracts herbaceous and non-articulated at base; receptacle unsclerified except in achene scars, changing shape when 

2. Pappus lacking - _ _ 3. Gymnocoronis 
2'. Pappus of 3 viscid-tipped knobs----***---—---I. Adenostemma 

1'. Involucral bracts sclerified or articulated at base; receptacle either sclerified or paleaceous between achene scars. 3 
3. Involucral bracts all deciduous leaving a bare receptacle, bracts remaining appressed until loss, not spreading with age 4 

4. Receptacle with flower-bearing surface flat; achenes prismatic usually with 5 ribs; carpopodium essentially symmetrical 
or obsolete ......... ...... ..... .. ___ 5 
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5. Outer lobes of peripheral flowers greatly expanded; anthers inserted near bases of corolla lobes; style base with enlarged 
node above nectary - ........-.--- 157. Praxeliopsis 

5'. Peripheral flowers not asymmetrical with enlarged lobes; anthers inserted well below corolla lobes; style base not 
enlarged .._LI. , ;..... 6 
6. Pappus short and irregular; carpopodium minute, poorly differentiated; leaves often dissected... 156. Lomatozona 
6'. Pappus capillary with long bristles; carpopodium distinct, shortly cylindrical _._.. _..154. Chromolaena 

4'. Receptacle conical to columnar; achenes flattened with 2-4 ribs; carpopodium strongly asymmetrical, bom laterally on 

7. Pappus short and irregular; receptacle columnar; outer involucral bracts sometimes slightly persistent 
--——---.155. Eupatoriopsis 

T. Pappus with long bristles; receptacle conical; involucral bracts totally deciduous ......... 8 
8. Pappus with 5-8 stout bristles, with or without additional smaller bristles; achenes with 2 marginal ribs 
---. -.....----- 158. Eitenia 

8'. Pappus with 20-40 capillary bristles; achenes with 3-4 ribs______153. Praxelis 
At least outer involucral bracts persistent..... ...r..... ____ 9 
9. Individual heads with 4 or 5 subequal involucral bracts and an equal number of flowers; style branches never enlarged at 

olucral bracts and 5 flowers; pappus with narrow awns or short scales; corollas hirtellous on inner 
t scandent *---_-58. Stevia 

and 4 flowers; pappus of capillary bristles; corollas with few or no hairs on inner 
-----168. Mikania 
, often with more than 4 or 5 flowers, or style branches with 

r receptacle, with paleae thin or lacking _________ ^12 

.2 Style shaft g.- • -34. Stylotnr^ 
13. Style b 

15. Heads wun paieae; leaves unear; anther appendage absent....._. „ 78. Parapigueria 
15'. Heads without paleae; leaves ovate to oblong; r ’ 

16. Heads with 4-5 flowers; corolla throats tubular, without thickened veins; style appendages 
thickened; style base pubescent-—. . --—__ 101. Planaltoa 

16 . Heads with ca. 40 flowers; corolla throats narrowly funnelform, with veins greatly thickened 
below, style appendages not broader distally; style base glabrous....76. Alomiella 

14. Pappus present- J7 
17. Pappus of numerous bristles flattened on outer surface 81 Brickellia 
17'. Pappus bristles not flattened on outer surface lg 

18. Style branches long-clavate _ 19 
19. Pappus easily deciduous, bristles usually completely detached from achene at maturity 

ZT'* :..,T„. w,„, -100. Leptoclinium 
19. Pappus persistent    20 

21. Heads with 4 flowers; leaves alternate o^ppositei withnumerous longer 21 
PaPPus bns‘le alternating with shorter bristles.99. Goyazianthus 

21 . Heads with 6-8 flowers; leaves opposite; pappus with only 5 longer bristles 
on, p , more numerous smaller bristles , 96. Dissothrix 
20 . Pappus elements without two distinctly different sizes _ . 22 

22; Leaves narrowly linear, inserted in dense spiral _ 98. Pseudobrickellia 

18' style branches °7rr V °PP°Site---- 97 ■ Austrobrickellia 18. Style branches linear or filiform or enlarged only at tip, not long-clavate _ _ _ 23 

23; 'nves""esha"nls,yle' w“h ~ 

^e0r™sten“nnelf0rm ^ h*S*' 'UbC d”Sd' ,nvC5,in« shal> pappus'ra.hT ^ 
24. Achenes with long-stipitate or attenuate bases 25 

25. Heads large with 30-100 flowers; receptacle conical with minute scars- car¬ 
popodium greatly enlarged, annuliform or short cylindrical; achene’with 
— pale nbs; corolla lobes not longer than wide, often mamillose in 

,„Wi Campuloclinium 
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25'. Heads usually with less than 30 flowers; receptacle flat; carpopodium only slightly broader than stipe; achene with 
. ,, concolorous rite; corolla lobes 3 times as long as wide, smooth on inner surface  _ __ 37 Macrooodina 
24 . Achenes without long-stipitate or attenuate bases 7 ™ 

26. Style base without enlargement, with only hairs __ 
27. Surftce of achenc with only glands, without non*gtandular hairs _ _ 5. Ausmxvxuartum 
27 . Surface of achene with numerous non-glandular setulae _ 28 

28. Inflorescence corymbose; filaments of anthers elongate, flexuous _*_ 7 Hatschbachiella 
28'. Inflorescence pyramidal to thyreoid; filaments of anthers short and stout . . 6. Stomatanthes 

26'. Style base with distinct enlarged node above nectary, with or without hairs _____ 29 
29. Pappus with a single long bristle; leaves dissected into 2 or more parts . _ZZlT^ogereion 
29 . Pappus with 5 or more bristles; leaves simple__ 

large thin-walled cells, procurrent along ribs of achene _ 31 
appendage bilobed, shorter than wide; receptacle flat 19. Diacranthera 
appendage as long as wide; receptacle conical _ _ 18. Dasycondylus 

h thick-walled cells, not procurrent along ribs of achene 32 
32. Carpopodium with lowest tier of cells distinctly larger, upper tiers of cells smaller, with walls of cells 

evenly thickened............. 33 
33. Style appendage with elongate often imbricated papillae; basal node of style glabrous 

_———*--—-—— ------—   .69, Ayapana 
33'. Style appendage nearly smooth to slightly mamillose; basal node of style often with hairs 

1' ---—- —3.^-,^—----—, , ~ .. 70. Ayapanopsis 
32'. Carpopodium with lowest tier of cells not distinctly larger than upper tiers, walls of cells with beaded 

thickenings^.—. .. .... . . _____ 34 
34. Pappus with 5-10 bristles; style appendage with elongate imbricated papillae; basal node of 

style glabrous-— -—^- --„- --- 75. Gymnocondylus 
34'. Pappus with 20-35 bristles; style appendage mamillose to nearly smooth; basal node of style 

often with hairs .„ -- 73* Heterocondylus 
13. Style base not enlarged or pubescent_________ _ 35 

35. Pappus of scales, awns, or lacking; leaves opposite or alternate but not inserted in dense spiral _ 36 
36. Anther appendage half as long as wide or less; heads with 8-12 flowers ... 37 

37. Involucral bracts weakly overlapping, with acute tips; corolla tubes with gland-tipped hairs; leaf blades repand- 
dentate to pinnatifid ---______51. Gardnerina 

37'. Involucral bracts distinctly overlapping, with rounded or denticulate apices; corolla tubes without gland-tipped 
hairs; leaf blades with dentate margins--—I-55. Piqueriella 

36'. Anther appendage nearly as long as wide or longer 
38. Heads without paleae________ 39 

39. Shrubs 42. Radlkoferotoma 
39'. Herbs. 40 

40. Involucral bracts broadly rounded; achenes with carpopodium small and symmetrical; leaves acu¬ 
minate, lotted-- ___49. Cavalcantia 

40'. Involucral bracts pointed; achenes with large asymmetrical carpopodia; leaves not acuminate, not 
lrifeed —I-*-—-—    -----43. Ageratum 

38'. Heads with paleae ^ - .1*_= _ . . 41 
41. Pappus and upper callus of achene absent, walls of achene continuing directly into corolla 

--cali-f~~h------50 Teixeiranthus 
42. Paleae of head with expanded and ornamented tips; leaves sessile and congested, with prominent 

parallel venation _ -47. Scherya 
42'. Paleae without expanded tips; leaves usually petiolate or narrowed at base, with pinnate or palmate 

venation _ _ _ _ _ 41. Acritopappus 
35'. Pappus of bristles, sometimes short, rarely lacking in plants with closely spirally inserted leaves. 43 

43. Pappus of plumose or strongly barbellate bristles, or wi 
part of corolla ............ 
44. Corolla densely pubescent on upper throat and lobes; stems v 

slightly retuse apically ... ....23. Trichogonia 
44'. Corolla with only small glands distally on outer surface; stems scarcely striate; anther appendages deeply cleft 
--—-24. Trichogoniopsis 

43'. Pappus not plumose; corolla without mass of dense pubescence hiding distal part .._ . 45 
45. Plants rosulate with a scapose inflorescence _ _ 35. Bishopiella 
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Corollas with narrowly constricted basal tubes closely in_ 
cells of pappus bristles with rounded tips; carpopodium obsolete 

. Corollas with broadly cylindrical basal tub 
pappus bristles pointed; carpopodium large with large thin- 

olucral bracts unequal in length, with inner bracts often deciduous 
Inner surface of corolla with dense pubescence; corolla lobes 2-4 
Inner surface of corolla glabrous; corolla lobes usually less than ta 
67. Heads always with 5 flowers_ 

68. Inflorescence pyramidally paniculate 
69. 

ing shaft of style; receptacles pubescent or paleaceous; apic 

not closely investing shaft of style; receptacles glabrous; apical cells of 

-148. Steyermarkm 

Inflorescence corymbose, with flattened or broadly rounded top 
70. Peduncles essentially glabrous, striated with prominent ridg< 

on upper surface; plants often having viscid appearance 
70'. Peduncles distinctly pubescent, n 

sculpate on upper surface... 
71. With opposite, mostly ovate, usually distinctly petiolate leaves; in’ 

short-papill 

eins of leaves promin< 
. 13. Symphyopappus 

e than 5 flowers, rarely consistently 5-flo’ 
; style appendages densely long-papillose 

73'. Cells of the corolla lobes not projectin 
74. Leaves viewed against light with 

between veins, without glandular 
74'. Leaves without translucent intern 

75. Pappus 
75'. Pappus b 

mamillose to short-papillose _ 74 
secretory pockets showing as spots 
-113. Critonia 

Austrocritonia 

Leaves with pinnate venation, si 
77. Carpopodium asymmetries 
77'. Carpopodium symmetrical 

78. Heads with paleae; lea 

times strongly ascending _ 

r cordate; corolla lobes about 

81. Leaf blades with cordate b 

Leaf blades with o 

; receptacle hemispherical, j 

k to low conical, with 

——   162. Bartlettina 
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Treatment of the Subtribes and Genera of the Eupatorieae 

ACCEPTED SEQUENCE OF THE SUBTRIBES AND 
GENERA OF THE EUPATORIEAE 

The 18 subtribes and 180 genera of the Eupato¬ 
rieae are treated in this revision in the following 
sequence. The numbers before the genera are a rear¬ 
rangement based on the series of numbers allotted 
to the tribe in the Dalla Torre and Harms (1900- 
1907) system. 

I. Adenostemmatinae 
8778 Adenostemma 
8778a Sciadocephala 
8778b Gymnocoronis 

II. Eupatoriinae 
8779 Eupatorium 
8779a Austroeupatorium 
8780 Stomatanthes 
8780a Hatschbachiella 

III. Disynaphiinae 
8781 Acanthostyles 
8781a Raulinoreitzia 
8781b Disynaphia 
8781c Campovassouria 
878Id Grazielia 
8782 Symphyopappus 

IV. Gyptidinae 
8783 Gyptis 
8783a Gyptidium 
8783b Urolepis 
8784 Barrosoa 
8784a Dasycondylus 
8784b Diacranthera 
8784c Conocliniopsis 
8784d Bejaranoa 
8784e Prolobus 
8785 Trichogonia 
8785a Trichogoniopsis 
8785b Platypodanthera 
8785c Neocuatrecasia 
8786 Vittetia 
8786a Litothamnus 
8787 Bahianthus 
8787a Morithamnus 
8788 Agrianthus 
8788a Arrojadocharis 
8788b Lasiolaena 
8788c Stylotrichium 
8788d Bishopiella 
8789 Campuloclinium 
8789a Macropodina 
8790 Conoclinium 

8790a Tamaulipa 
8791 Lourteigia 

V. Ageratinae 
8792 Acritopappus 
8793 Radlkoferotoma 
8794 Ageratum 
8794a Phania 
8794b Phalacraea 
8794c Blakeanthus 
8794d Scherya 
8794e Ascidiogyne 
8794f Cavalcantia 
8794g Teixeiranthus 
8794h Gardnerina 
8795 Ellenbergia 
8795a Guevaria 
8795b Ferreyrella 
8795c Piqueriella 
8795d Piqueriopsis 
8796 Piqueria 
8797 Stevia 
8797a Metastevia 
8798 Carphochaete 
8798a Cronquistia 
8798b Revealia 
8799 Macvaughiella 
8800 Microspermum 
8800a Iltisia 

VI. Trichocoroninae 
8801 Trichocoronis 
8801a Shinnersia 
8801b Sclerolepis 

VII. Ayapaninae 
8802 Ayapana 
8802a Ayapanopsis 
8802b Polyanthina 
8802c Gongrostylus 
8802d Heterocondylus 
8802e Condylidium 
8802f Gymnocondylus 
8802g Alomiella 
8802h Monogereion 
8802i Parapiqueria 
8802j Lepidesmia 
8803 Isocarpha 

VIII. Alomiinae 
8804 Brickellia 
8804a Barroetea 
8804b Phanerostylis 
8804c Brickelliastrum 
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8804d Flyriella 
8805 Ageratella 
8805a Asanthus 
8806 Malperia 
8806a Pleurocoronis 
8807 Alomia 
8808 Dyscritogyne 
8808a Kyrsteniopsis 
8808b Pseudokyrsteniopsis 
8808c Steviopsis 
8809 Carminatia 
8810 Dissothrix 
8810a Austrobrickellia 
8810b Pseudobrickellia 
8810c Goyazianthus 
8810d Leptoclinium 
8810e Planaltoa 
8811 Crossothamnus 
8811a Helogyne 
8812 Condylopodium 

IX. Liatrinae 
8813 Liatris 
8813a Litrisa 
8813b Tri/isa 
8813c Carphephorus 
8813d Garberia 
8814 Hartwrightia 

X. Fleischmanniinae 
8815 Fleischmannia 
8815a Sartorina 

XI. Critoniinae 
8816 Critonia 
8816a Critoniadelphus 
8816b Urbananthus 
8816c Adenocritonia 
8817 Antiilia 
8817a Ciceronia 
8817b Eupatorina 
8817c Fleischmanniopsis 
8817d Veriedda 
8818 Koanophyllon 
8818a Eupatoriastrum 
8818b Sphaereupatorium 
8818c Bishovia 
8818d Nothobaccharis 
8818e Santosia 
8818f Grisebachianthus 
8818g Lorentzianthus 
8818h Chacoa 
8818i Idiothamnus 
8818j Mexianthus 
8818k Neohintonia 
88181 Peteravenia 

8819 Critoniella 
8819a Aristeguietia 
8819b Asplundianthus 
8819c Austrocritonia 
8819d Badilloa 
8819e Grosvenoria 
8819f Corethamnium 
8819g Castenedia 
8819h Imeria 
8819i Malmeanthus 
8819j Hughesia 
8820 Ophryosporus 
8820a Cronquistianthus 
8820b Steyermarkina 
8820c Neocabreria 
8820d Uleophytum 
8820e Amboroa 
8821 Tuberostyles 

XII. Praxelinae 
8822 Praxelis 
8822a Chromolaena 
8822b Eupatoriopsis 
8822c Lomatozona 
8822d Praxeliopsis 
8822e Eitenia 
8822f Osmiopsis 

XIII. Hebecliniinae 
8823 Hebeclinium 
8823a Amolinia 
8823b Bartlettina 
8823c Decachaeta 
8823d Erythradenia 
8823e Guayania 
8823f Matudina 

XIV. Neomirandeinae 
8824 Neomirandea 

XV. Mikaniinae 
8825 Mikania 

XVI. Oxylobinae 
8826 Ageratina 
8826a Oxylobus 
8826b Piptothrix 
8826c Jaliscoa 
8826d Pachythamnus 
8826e Spaniopappus 
8826f Standleyanthus 
8826g Kaunia 
8826h Jaramilloa 

XVII. Hofmeisteriinae 
8827 Hofmeisteria 

XVni. Oaxacaniinae 
8828 Oaxacania 
8828a Carterothamnus 
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Subtribe I. Adenostemmatinae 

Adenostemmatinae B. Robinson, Contr. Gray Herb. n.s. 42: 435. 1913. Type: Adenostemma J. R. Forster 
& G. Forster. 

Annual or perennial herbs, often creeping or with decumbent bases; leaves opposite. Inflorescence terminal, 
unbranched or cymose. Heads pedicellate; involucral bracts eximbricate, herbaceous without articulated or 
scarified bases; receptacle glabrous, without sclerified tissue between achene scars, shallowly convex, be¬ 
coming more convex with age. Flowers 10-200 in a head; corollas mostly pale, lobes smooth on inner surface; 
cells of anther collar with annular thickenings on walls; style base without enlargement, glabrous; style 
branches weakly mamillose to smooth. Achenes 3-5-angled; carpopodium with thin-walled subquadrate cells; 
pappus often with 3 or 5 viscid-tipped knobs. Basic chromosome number x= 10. 

The subtribe is regarded as the most individually iso¬ 
lated element in the Eupatorieae, but it does show all 
essential features of the tribe. The most distinctive char¬ 
acter is the receptacle, which is mostly soft tissue without 
fixed form, and which shows structural continuity with 
the involucral bracts. The two most obvious results are 
the change of shape in the receptacle as the plant ages, 
and the tendency for the involucral bracts in Adenostem¬ 
ma to be fused for a short distance at their bases. 

The viscid-tipped knobs of the pappus are also a dis¬ 
tinctive feature of the subtribe, although these are lacking 
in the genus Gymnocoronis. It is the combination of vis¬ 
cid-tipped knobs and the presentation on the more convex 
older receptacles that apparently accounts for the great 
distributional success in the pantropical genus Adenostem¬ 
ma (Yapp, 1906). 

The Adenostemmatinae was the subtribe most nearly 

recognized as a natural unit prior to the present study. 
Even so, all previous treatments included some extra¬ 
neous elements. Bentham and Hooker (1873) placed Ad¬ 
enostemma and Gymnocoronis together, but as two of 
seven genera of the Piquerieae. B. Robinson (1913a) also 
placed the two genera together in the new subtribe Ad¬ 
enostemmatinae, but included Hartwrightia in the group. 
The latter is placed in the Liatrinae in this treatment. At 
the time of its description, Sciadocephala Mattfeld (1938) 
was recognized as a close relative of Adenostemma, al¬ 
though it did not have the anther appendage shortened 
as in the other two genera of the group. 

Two of the genera, Gymnocoronis and Sciadocephala, 
are restricted to the Neotropical Region. Adenostemma is 
pantropical with apparently nearly equal amounts of di¬ 
versity in each hemisphere. 

KEY TO THE GENERA OF THE SUBTRIBE ADENOSTEMMATINAE 

Pappus of 3 or 5 elongate viscid-tipped k 
2. Glandular tips of pappus knobs roun< 

appendage as long as wid tding downward on outer surface of knob; pappus with 5 knobs; anther 

Lavenia Sw„ Prodr. Veg. Ind. Occ. 112. 1788. Lectotyfe L. erecta Sw. 

wePaWvnnnht^fi« ^ “SUa“y procumbent bases, few or no branches. Stems terete to 
Estate base *° l°ng-petiolate; bIades “arrowly elliptical to broadly ovate 
or hastate, base slightly to strongly cuneate, innervate, margin crenate to strongly serrate at>ex acute to 

MeTmtae inTvZT d°ngate’ heads Pe<“e. Involucral bracts 
1U-30, eximbncate, m 2 slightly overlapping series, somewhat fused at base equal to subeoual snreadine 

•—-«• SS ISSUES 
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hairs; style appendages slightly to strongly clavate, often forming most showy part of head, fleshy, rounded 
apically, scarcely mamillose below, becoming smooth above. Achenes slightly curved, usually 3-angled 
without distinct ribs (5-angled in A. hirtiflora), often tuberculate; carpopodium forming a prominent asym¬ 
metrical knob with a stout vascular basal point, vascular trace usually sinuous (symmetrical in A. hirtiflora), 
cells subquadrate with firm thin walls; pappus of usually 3 terete clavate knobs (5 in A. hirtiflora), knobs 
with tips and upper outside surface covered with elongate mass of viscid glands. Pollen grains ca. 20^23 Mm 
in diameter. Plate 1. 
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Adenostemma is a genus of about 20 species occurring 
primarily at low elevations in Central America, the West 
Indies, South America, Africa, Asia, and the Pacific Is¬ 
lands. Species are almost equally divided between the 
Neotropical and Paleotropical Regions. The Neotropical 
species with the exception of A. flintii have hairs on the 
shaft of the style, but no such hairs occur in the Paleo¬ 
tropical members of the genus. The 5-angled and 
S-knobbed condition of the achene, which might be pre¬ 
sumed more primitive, is found only in the Central Amer¬ 
ican A. hirtiflora. In the Paleotropical Region, the Lin- 
naean species, A. lavenia (L.) Kuntze, is notable for its 
near restriction to the type locality, Ceylon. This contrasts 
with the wide distribution of the Forster species, A. vis¬ 
cosum, which ranges from Africa to Hawaii. Among the 
Neotropical species, the A. platyphyllum group shows a 
series of parallel north-south distributions in the Andes 
that may be the result of distribution by birds (King & 
Robinson, 1974/). 

The distribution mechanism of Adenostemma is par¬ 
ticularly highly developed. At anthesis, the knobs of the 
achenes are borne upright and buried under the mass of 
corollas. As the head ages, the corollas remain in a mass, 
held together by the entangled hairs on their surfaces, 
while the receptacle changes shape and pulls the achenes 
outward from under the corollas. In the fully mature 
achenes, the knobs are viscid and are presented in a sub- 
spherical cluster, while the mass of corollas has fallen 
away. The result is the wide distribution of the genus and 
many of the species. The pantropical distribution is rem¬ 
iniscent of that of the Helianthean subtribe Coreopsidi- 
nae, many members of which are also well-equipped for 
distribution by animals. 

tv. me ume tnat tfte present study was initiated, the 
most recent survey of Adenostemma was that of De- 
Candolle (1836). In the absence of any monograph, var¬ 
ious floras tended to treat most members of the genus as 

part of one pantropical species, sometimes under the name 
A. viscosum and sometimes as A. lavenia. Grierson (1972) 
was the first to partially refine the species concepts in his 
review of the genus in Ceylon. Subsequently, the species 
that have been placed under the names A. viscosum and 
A. lavenia in America have been revised (King & Rob¬ 
inson, 1974/). 

The generic name is derived from the greek words adeno 
(= gland) and stemma (= crown). 

The following 24 species are recognized in the genus: 

a., Ceylon, India. 
f Indies. 

Argentina, E 

Adenostemma caffrum DC., S Africa. 
Adenostemma cuatrecasasii R. King & H. Robinson, Colombia. 
Adenostemma flintii R. King & H. Robinson, Nicaragua. 
Adenostemma fosbergii R. King & H. Robinson, Colombia, Ec¬ 

uador, Peru. 
Adenostemma goyazense R. King & H. Robinson, Brazil. 
Adenostemma hirsutum (Blume) DC., Indonesia. 
Adenostemma hirtiflorum Benth., Nicaragua. 
Adenostemma involucratum R. King & H. Robinson, Brazil. 
Adenostemma lanceolatum Miq., Pacific. 
Adenostemma lavenia (L.) Kuntze, Ceylon. 
Adenostemma madurense DC. in Wight, India. 
Adenostemma mauritianum DC., Ceylon, Indian Ocean. 
Adenostemma platyphyllum Cass., Venezuela, Colombia, Pana¬ 

ma, Ecuador, Peru, Bolivia, Argentina. 
Adenostemma renschii J. Koster, Indonesia. 
Adenostemma schimperi Schultz-Bip. ex A. Rich., E Africa. 
Adenostemma suffruticosum Gardner, Brazil. 
Adenostemma tinctorium (Lour.) Cass., SE Asia. 
Adenostemma vargasii R. King & H. Robinson, Peru. 
Adenostemma verbesina (L.) Kuntze, W Indies, Brazil. 
Adenostemma viscosum J. R. Forster & G. Forster, Africa, Cey¬ 

lon, India, Indonesia, Pacific. 
Adenostemma vitiense H. Robinson, Fiji. 

2. Sciadocephala 

Sciadocephata Mattf., Notizbl. Bot. Gart Berlin-Dahlem 14: 41. 1938. Type 5. schultze-rhonhojme Mattf. 

Perennial herbs, with procumbent to erect bases, usually decumbent with few or no branches stems terete 

ob^S LTeS 0pp0site’ distinctly Prolate; blades narrowly ovate to elliptical or slightly 
obovate margin enure to serrate, venaUon innervate to pinnate. Inflorescence monocephalic to laxly sub- 
cymose, heads pedtcellate. Involucre! bracts ca. 6-14, persistent, eximbricate in 1-2 series sutequal to eQuai 
ovate, separated to base, spreading when mature, with scarious margin; receptacle scarcely convex becoming 
more convex with age, with discrete oval scars separated by soft tissue, glabrous Florets £Z?S to tod 

longer than wide, anther collar stout, not or slightly broadened below, cell walls with prominent transverse 

“ toreTnT amhCra“ge °Vate’ “ ‘0ng “ W'de OT *** 

sa=5S^T“SSff-‘:=5^ 
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Plate 2. Sciadocephala schultze-rhonhofiae Mattf.—A. Habit, x%.—B. Head, *3Vi.—C. Corolla showing anthers, x7.—D. Style 
with nectary, x5.—E. Achene, x9. 

The genus consists of five known species from northern 
South America and Panama. In contrast to Adenostemma, 
the species of Sciadocephala appear to have very limited 
distributions, and the species are represented by few col¬ 

lections (King & Robinson, 1974/, 1975a, 1976</>. The 
species do not seem to share the full adaptation to more 
effective animal vectors that is seen in Adenostemma. 

In many of its characteristics, Sciadocephala seems to 
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retain a state that would be regarded as primitive in com¬ 
parison with the condition in Adenostemma. The achenes 
retain five angles and five knobs, the glanduliferous tips 
of the knobs are simple spheres, the style appendages are 
narrow and comparatively dense as in most members of 
the tribe, the anther collars are not broadened below, and 
the involucral bracts are separate to the base. Neverthe¬ 
less, it does not seem likely that Sciadocephala is simply 
a relict of the primitive stock from which Adenostemma 
arose. It seems more likely that Sciadocephala is actually 
specialized in its own way, with adaptation toward a dif¬ 
ferent reproductive strategy. Certainly, where mentioned, 
the habitat of mature forest floors is different. It is possible 
that the glandular tips of the pappus may function in a 
completely different manner from those in Adenostemma, 
perhaps being some form of elaiosome. 

Sciadocephala amazonica is the only species in the tribe 

known to have pubescence on the nectary. Eremanthus 
mattogrossensis Kuntze of the Vemonieae is the only oth¬ 
er species presently known in the family with a pubescent 
nectary (H. Robinson, 1980). 

The generic name is formed from the Greek words skia- 
dos (= umbrella) and cephala (= head), apparently in 
reference to the spreading form of the head parts. Mattfeld 
(1938) commented that the head of his species of Scia¬ 
docephala superficially looked more like the umbel of a 
Hydrocotyle than the head of an Asteraceae. 

The following five species are recognized in the genus: 

Sciadocephala amazonia R. King & H. Robinson, Colombia. 
Sciadocephala asplundii R. King & H. Robinson, Ecuador. 
Sciadocephala dressleri R. King & H. Robinson, Panama. 
Sciadocephala pakaraimae (Maguire & Wurd.) R. King & H. 

Robinson, Gayana. 
Sciadocephala schultze-rhonhofiae Mattf. in Diels, Ecuador. 

Gymnocoronis DC., Prodr. 5: 106. 1836. Lectotype: G. attenuata DC. 

Annuai to perennial herbs, erect, mostly unbranched; stems angled, fistulose. Leaves opposite, sessile or 
petiolate; blades lanceolate to ovate or deltoid, venation trinervate to subpinnate with ascending veins. 
inflorescence strongly cymose, heads pedicellate. Involucral bracts ca. 20-50, eximbricate in ca 2 series 
equal to subequal narrowly oblong; receptacle convex, becoming more convex with age, with discrete oval 

T? betWee"’ g'arbr0US' Florets 50-200 m a head: cor°"a white, narrowly funnelform, 
^ T* ^,riangular' as wide as long wider than long; anther coUar 

shortly enlarged, cells subquadrate, cell walls with transverse annular thickenings; anther appendage small, 

tefowsmnmT,? f-Tl’ 8'abr0US; SIyle bnmCheS very broadl>' ^-shaped, surface mamUlose 
? -^"“ S 'ghtly curved, prismatic (4-)5-ribbed, glanduliferous between ribs, ribs 

^78 serie^S ,‘u8 Sl,gb!ly/b0V? nm ° “PPer callua “ G nutans); carpopodium short-cylindrical, 
7 d? ateC ’ or wthout a sinuous vascular trace; pappus lacking. rouen grains ca. 23 pm in diameter. Plate 3. 

The five species of the genus occur in marshy areas in 
tropical America. Four of the species form a closely related 
group in Mexico and Guatemala, while one species has a 
wide range in South America from Argentina and Uruguay 
northward to northern Bolivia and western Brazil. One 
of the species, G. nutans, has corky wings with slight up¬ 
ward extensions that were interpreted as rudiments of a 
pappus by Greenman, who placed the species in Aden¬ 
ostemma (Greenman, 1912). Actually, in this species as 
in all members of the genus, a true pappus is completely 
lacking. The expanded base of the corolla almost com¬ 
pletely covers the top of the achene. 

Gymnocoronis and Adenostemma apparently have been 
associated with each other in previous taxonomic treat¬ 
ments primarily because of the similar appearance of their 
heads, the short anther appendages, and the often glan- 

dularly papillose surfaces of their achenes. The association 
has been in spite of the difference in their pappus. The 
presence of a pappus of gland-tipped knobs in both Ad¬ 
enostemma and Sciadocephala might indicate that the 
ancestor of Gymnocoronis had a pappus of a somewhat 
similar type. 

The distinctions and distributions of the species are 
discussed by King and Robinson (1974/). 

The following five species are recognized in the genus: 

Gymnocoronis latifolia Hook. & Am., Mexico, Guatemala. 
Gymnocoronis matudae R. King & H. Robinson, Mexico. 
Gymnocoronis nutans (Greenman) R. King & H. Robinson, Mex- 

oymnocoronis sessilis S. F. Blake, Mexico. 
Gymnocoronis spilamhoides DC., Aigentina, Bolivia, Brazil, Par¬ 

aguay, Pern, Uruguay. 
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Subtribe II. Eupatoriinae 

Eupatoriinae Dumort., FI. Belg. 64. 1827. Type: Eupatorium L. 

Annual or perennial herbs and subshrubs, usually erect with clustered or branching stems; leaves mostly 
opposite or whorled, alternate above. Inflorescence terminal, usually corymbose or pyramidal. Heads short 
pedicellate or sessile; involucral bracts subimbricate, often broadly scarious or sclerified; receptacle scarcely 
convex, glabrous. Flowers 3-23 in a head; corollas white or reddish purple, lobes smooth on inner surface, 
sometimes with stomata on outer surface; cells of anther collar with or without annular thickenings on walls; 
style base with hairs, usually without enlargement, somewhat enlarged in 4 species of Eupatorium; style 
branches usually without apical enlargement, enlarged in some Stomatanthes, densely short papillose except 
on enlargements. Achenes 5-angled; carpopodium obsolete to enlarged, cells with thin to nodularly thickened 
walls; pappus of many capillary bristles. Basic chromosome number x = 10. 

The subtribe is most distinct in the comparatively few- 
flowered heads and the pubescent bases of the styles. Pu¬ 
bescence on the style is lacking in the subtribe only in 
some specimens of Eupatorium capillifolium. The sub- 
tribe is also notable for the only members of the tribe 
with stomata on the corolla lobes, such stomata being 
found in some species of both Eupatorium and Stoma¬ 
tanthes. The base of the style is usually without an enlarged 
node, but some enlargement occurs in the four American 
species of Eupatorium with verticillate leaves. The cells 
of the anther collar have dense annular thickenings on the 
walls in the basically South American genera, but these 
are lacking in the more northern genus Eupatorium. Many 
members of the group have apical cells of the pappus 
bristles with rounded tips, a character mostly restricted 
in the tribe to genera of the three related subtribes, Eu¬ 
patoriinae, Disynaphiinae, and Gyptidinae. 

Whorled leaves occur in two of the genera of the sub¬ 
tribe, but are of two different types. The whorled leaves 
in some species of Eupatorium seem to be sessile varia¬ 
tions of the tripartite leaf type found in some European 
and Asian members of the genus. The whorled leaves of 

Stomatanthes trigonus seem to be true verticils, varying 
in some specimens into subverticillate or alternate-leaved 
forms. 

The Eupatoriinae shares with the Disynaphiinae and 
Gyptidinae, a distribution centered in the eastern parts of 
North and South America. The Eupatoriinae differs from 
the others by its wide natural occurrence in the Eastern 
Hemisphere. Eupatorium has extended its range into Asia, 
Europe, and as far as northern Africa, apparently through 
Alaska where it no longer occurs. Stomatanthes has reached 
Africa with three species, apparently across the South At¬ 
lantic. In addition to the natural occurrences, Austroeu- 
patorium inulaefolium has become adventive in various 
areas such as Sumatra and Ceylon. The fourth genus, 
Hatschbachiella, is restricted to eastern South America. 

All members of the Eupatoriinae have a capillary pap¬ 
pus, and have been included in the traditional concepts 
of the genus Eupatorium, but the members of the four 
genera included here in the subtribe were not recognized 
as having any special relationship to each other until the 
present study. 

KEY TO THE GENERA OF THE SUBTRIBE EUPATORIINAE 

lent carpopodium; cells of anther collars without dense annular thickenings on walls " 4 Etwator 
t elongate or broadened carpopodium; cells of anther collars with dense ^n^LL^on 

.florescence Pyram.da! or thyreoid; a—, ofnnthen, Aon and —ofMyU. breaches often wtogd 

■S elongate, flexuous_ 6. Stomatanthes 

Eupmorium L Sp. PL 2: 836. 1753. Type: Eupatorium cannabinum L 

7iiI?LX’Sched^ 
Eutrochium Raf., New FI. 4: 78. 1838. No species assigned 

iX ' * HaUttS'Pyr6n4eS 51Z 186Z C ^opHylla Dulac (- Eupatorium cannabinum 

Cunigunda Bubani, FI. Pysen. 2: 273. 1900. Type: C. vulgaris Bubani (- Eupatorium cannabinum L.). 
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Uncasia E. Greene, Leafl. Bot. Observ. 1:13. 1903. Type: Eupatorium perfoliatum L. 
Eupatoriadelphus R. King & H. Robinson, Phytologia 19: 431. 1970. Type: Eupatorium purpureum L. 

Annual to perennial herbs, erect, few- to many-branched. Stems terete, striated, pubescent or glabrous 
nstulose or solid. Leaves opposite or verticillate, upper leaves subopposite to alternate, sessile or petiolate’ 
blades linear to ovate, deltoid, or trilobed, margins serrate to subentire. Inflorescence a corymbose or 
pyramidal panicle; heads short pedicellate. Involucral bracts 10-22, weakly to strongly subimbricate, in 2- 
5 series, usually persistent, inner bracts deciduous in some species; receptacle flat or weakly convex, glabrous. 
Florets 3-23 in a head; corollas white to purple, lavender, or pink, narrowly funnelform or with constricted 
basal tube and narrowly to broadly campanulate limb, outer surface with glands often concentrated at base 
of throat and on outer surfaces of lobes, rarely with a few hairs; lobes triangular to oblong-ovate, usually 
slightly longer than wide, smooth on inner surface, with or without stomata on outer surface; anther collar 
cylindrical, cells subquadrate to short-oblong, walls without or with beaded thickenings; anther appendage 
large, ovate-tnangular, ca. 1.5 times as long as wide; style base puberulous (rarely glabrous in E. capillifolium), 
with or without enlargement; style branches filiform to slightly broadened or flattened distally, papillose with 
erect-spreading usually apiculate surface cells. Achenes prismatic, 5-ribbed, with few to many glands, some¬ 
times with a few setulae; carpopodium not or slightly differentiated, sclerified cells when present subquadrate 
to broadly oblong in up to 8 series, with thin firm walls; pappus of 25-40 scabrous persistent bristles, apical 
cells of bristles with rounded to short-acute tips. Pollen grains 16-25 pm in diameter. Plate 4. 

As treated in traditional systems of classification, Eu¬ 
patorium has been a highly artificial concept, tending to 
include all members of the tribe with a pappus of nu¬ 
merous capillary bristles, 5 ribs on the achene, and an 
anther appendage as long as or longer than wide. Even 
from the time of the original validation of Toumefort’s 
name by Linnaeus (1753), Eupatorium has been a some¬ 
what artificial concept; still, nine of the original fourteen 

the concept was no more artificial than many others at 
the time. This is likely a reflection of the primarily north 
temperate orientation of Linnaeus’s work, since true Eu¬ 
patorium is prominent in that area. 

The limits and arcto-tertiary geography of the genus are 
discussed by King and Robinson (1970m). The present 
treatment differs from that of 1970 only by the re-inclu¬ 
sion of the verticillate American species (Eupatoriadel¬ 
phus) in the concept. 

Eupatorium is the typical genus of the tribe and the only 
genus of the tribe occurring naturally in Europe. The type 
species, E. cannabinum, the only species west of India, is 
regarded as a comparatively recent range extension. The 
diversity of species in eastern Asia, Taiwan, and the Phil¬ 
ippines would indicate a longer residency of the genus in 
that area. Access to Asia was evidently across the Bering 
Strait. 

The genus is concentrated in North America, where it 
is presently restricted to areas from the eastern slopes of 
the Rocky Mountains eastward. The overall geographical 
patterns of the tribe, and the present distribution of the 
genus, suggest that Eupatorium never occurred in the 
western United States. The link to Asia through Alaska 
was probably tenuous at best, and it did not survive the 
Pleistocene. Links between Eupatorium and related gen¬ 
era to the south have also disappeared. The southward 

Trinidad are recent. 
The genus in eastern North America consists of three 

distinctive subunits. The verticillate-leaved species with 
enlarged style bases, stomata on the corolla lobes, and 
reddish-purple flowers have been recently segregated as 

designated by Rafinesque as Eutrochium. The group is 
distinctive among the American species, but it is ap¬ 
proached closely in leaf arrangement and head shape by 
some palearctic material, especially some variants of E. 
chinense. The majority of Eupatorium in eastern North 
America faUs into what was called Uncasia by Greene 
(1903). The group widely overlaps the area of the verti¬ 
cillate-leaved species but does not reach as far to the north¬ 
west It reaches farther south with one collection from just 
south of the Rio Grande in Mexico and one (adventive?) 
species in the Dominican Republic. The species are ap¬ 
parently completely reproductively isolated from those 
with verticillate leaves. Sullivan (1976) has extensively 
studied the distributions of diploid and polyploid popu¬ 
lations of the Uncasia group. Uncasia, Eutrochium. and 
the palearctic Eupatorium seem to stand in relationship 
to each other as three points of a triangle. The remaining 
element of the genus in eastern North America involves 
three species, E. capillifolium, E. compositifolium, and E. 
leptophyllum, which are specialized for wind pollination 
and that are the group to which the name Traganthes can 
be applied. Typical Traganthes and typical Uncasia are 
well known to hybridize, forming the entity known as E. 
pinnatifidum Elliott, but Sullivan (1975) has shown that 
the hybrids are always sterile and that the two groups are 
totally isolated reproductively. The pollen of the wind- 
pollinated Traganthes group can be distinguished by its 





GENERA OF THE EUPATORIEAE 67 

shorter spines (Sullivan, 1975). The group ranges farther 
south than other members of the genus, reaching Cuba 
and the Bahamas. Eupatorium capillifolium has occa¬ 
sionally been found as a waif on Caribbean shores in 
Guatemala (Williams, 1976) and Venezuela. 

Some common names are in use for members of the 
genus Eupatorium in eastern North America. The Eutro- 
chium group is often known as Joe-Pye-Weed, JJncasia 
species are commonly called Bonesets or Throughworts, 
and members of the Traganthes group are known as Dog- 
Fennels. 

The occurrence of occasional setulae on the achenes in 
a few Asiatic species of Eupatorium and in some verti- 
cillate-leaved American species indicates that the genes 
for such setulae are not lost in the genus but simply sup¬ 
pressed. 

The genus Eupatorium was dedicated to Mithridates 
Eupator, King of Pontus 132-63 BC, who is said to have 
used a species of the genus in medicine. 

The following 45 species are recognized in the genus: 

Eupatorium album L., E North America. 
Eupatorium altissimum L., E North America. 
Eupatorium amabile Kitara., Japan. 
Eupatorium anomalum Nash, SE United States. 
Eupatorium benguetense C. Robinson, Philippines. 
Eupatorium camiguinense Merr., Philippines. 
Eupatorium cannabinum L., Europe, N Africa, Asia Minor, In- 

Eupatorium capillifolium (Lam.) Small, SE United States, Cuba, 
Bahamas. 

Eupatorium chinense L., E Asia. 

Eupatorium dubium Willd. ex Poir., E United States. 
Eupatorium fistulosum J. Barratt, E United States. 
Eupatorium formosanum Hayata, Taiwan, China. 
Eupatorium fortunei Turcz., E Asia. 
Eupatorium godfreyanum Cronq., E United States. 
Eupatorium hyssopifolium L., E United States. 
Eupatorium lancifolium (Torrey & A. Gray) Small, SE United 

States. 
Eupatorium leptophyllum DC., SE United States. 
Eupatorium leucolepis Torrey & A. Gray, E United States. 
Eupatorium lindleyanum DC., E Asia, Philippines. 
Eupatorium luchuense Nakai, Ryukyu Islands. 
Eupatorium maculatum L„ E & central North America. 
Eupatorium mikanioides Chapman, Florida. 
Eupatorium mohrii E. Greene, SE United States. 
Eupatorium nodiflorum Wallich ex DC., India. 
Eupatorium perfoliatum L., E North America. 
Eupatorium pilosum Walter, E United States. 
Eupatorium pinnatifidum Elliott, SE United States. 
Eupatorium purpureum L., E United States. 
Eupatorium quaternum DC., Indo-China. 
Eupatorium quinqueflorum Urban & Ekman, Dominican Re- 

Eupatorium resinosum Torrey & A. Gray, E United States. 
Eupatorium rotundifolium L., E United States. 
Eupatorium sambucifolium Elmer, Philippines. 
Eupatorium semiserratum DC., E United States. 
Eupatorium serotinum Michx., E United States, Mexico. 
Eupatorium sessilifolium L., E North America. 

Eupatorium squamosum D. Don, S Asia. 
Eupatorium tashiroi Hayata, Taiwan. 
Eupatorium x tawadae Kitam. ex Masam., Ryukyu Islands. 
Eupatorium toppingianum Elmer, Philippines, SE Asia. 
Eupatorium variabile Makino, Japan. 
Eupatorium yakushimaense Masam. & Kitam., Japan. 

Austroeupatorium R. King & H. Robinson, Phytologia 19:433.1970. Type: Eupatorium inulaefolium H.B.K. 

Erect herbs or subshrubs, with few branches. Stems terete, slightly striate. Leaves opposite below, often 
subopposite or alternate above, petiolate; blades ovate to narrowly oblong, margin usually crenulate to 
serrulate. Inflorescence a flattened corymbose panicle; heads short-pedicellate. Involucral bracts 12-18, sub¬ 
imbricate, in 2-3 series, persistent, spreading at maturity, mostly unequal, ovate to oblong; receptacle flat 
or slightly convex, glabrous. Florets 9-23 in a head; corolla white (lilac in 1 species), narrowly funnelform 
with rather narrow tube, glands on outer surface, cells narrow with sinuous lateral walls; lobes triangular, 
ca. 1.5 times as long as wide, smooth on inner surface, without stomata; lower part of filaments slender and 
flexuous; anther collar narrowly cylindrical, with mostly subquadrate or short-oblong cells, cell walls with 
obvious transverse annular thickenings; anther appendage ovate-oblong, longer than wide; style base not 
enlarged, densely puberulous; style branches filiform, covered with short papillae. Achenes prismatic, 5-ribbed, 
usually glanduliferous, without setulae; carpopodium distinct, sometimes elongate, cells enlarged with thin 
walls; pappus of 30-40 slender scabrous bristles, persistent, apical cells often enlarged, with rounded tips. 
Pollen grains ca. 17 pm in diameter. Plate 5. 

In the presence of glands and lack of setulae on the 
achene, Austroeupatorium is the closest to Eupatorium of 
the three South American genera of the subtribe. Never¬ 
theless, Austroeupatorium differs from Eupatorium by the 

large carpopodium with large thin-walled cells and the 
strongly ornamented walls of the anther collar, in addition 
to being different in geography. 

The geographical ranges of Austroeupatorium and Eu- 
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patorium do not overlap, but the separation is greater than 
recent distributions would suggest. The center of diversity 
of Austroeupatorium is in eastern South America west¬ 
ward to Bolivia, and the distribution in Andean South 
America northward to Panama and Trinidad is of com¬ 
paratively recent origin. The difference in range may be 
to some extent physiological rather than strictly historical, 
since the genera do not overlap, even in the Paleotropics, 
where Austroeupatorium has been introduced. 

The genus is characterized by enlarged carpopodia with 
large thin-walled cells, but two different elements of the 
genus have carpopodia of different shapes. The typical 
element of the genus, including most of the species, has 
a carpopodium about as broad as long, but one group of 
species, including A. chaparense, A. laetevirens, A. pau- 
linum, A. petrophilum, and A. rosmarinaceum, has a car¬ 
popodium narrowly cylindrical and distinctly longer than 
wide. 

Since the original delimitation of Austroeupatorium 
(King & Robinson, 1970/t), there have been a few older 
names found for some species and two species added to 
the genus (King & Robinson, 1980e, 1982a, 1982d). No 
keys have been provided to the species. 

The following 13 species are recognized in the genus: 

Austroeupatorium opens* (Chodat) R. King & H. Robinson, Bra¬ 
zil, Paraguay. 

Austroeupatorium chaparense (B. Robinson) R. King & H. Rob¬ 
inson, Bolivia. 

Austroeupatorium decemflorum (DC.) R. King & H. Robinson, 
Ecuador, Peru, Bolivia. 

Austroeupatorium entreriense (Hieron.) R. King & H. Robinson, 
Uruguay. 

Austroeupatorium inulaefolium (H.B.K.) R. King & H. Robinson, 
Panama, Colombia, Venezuela, Ecuador, Peru, Bolivia, Brazil, 
Uruguay, Argentina, adventive in Indonesia, Ceylon. 

Austroeupatorium laetevirens (Hook. & Am.) R. King & H. Rob¬ 
inson, Argentina, Brazil, Paraguay. 

Austroeupatorium morii R. King & H. Robinson, Brazil. 
Austroeupatorium neglectum (B. Robinson) R. King & H. Rob¬ 

inson, Brazil. 
Austroeupatorium paulinum (DC.) R. King & H. Robinson, Bra¬ 

zil. 
Austroeupatorium petrophUum (B. Robinson) R. King & H. Rob¬ 

inson, Brazil. 
Austroeupatorium picturatum (Malme) R. King & H. Robinson, 

Brazil, Argentina. 
Austroeupatorium rosmarinaceum (Cabrera & Vittet) R. King & 

H. Robinson, Brazil. 
Austroeupatorium silphiifolium (Martius) R. King & H. Robin¬ 

son, Brazil. 

6. Stomatanthes 

Stomatanthes R. King & H. Robinson, Phytologia 19: 430. 1970. Type: Eupatorium africanum Oliver & 
Hiem. 

Perennial herbs or subshrubs, sparsely to densely branched. Stems terete, striated. Leaves alternate, opposite, 
or temate, short-petiolate; blades elliptical or oblanceolate to ovate or orbicular, margin entire to grossly 
dentate. Inflorescence usually pyramidal to thyrsoid paniculate (corymbose in subgenus Verticifolium); heads 
very short-pedicellate or sessile. Involucral bracts 4-12, eximbricate to weakly subimbricate, in 2-3 series, 
unequal to subequal, narrowly oblong or lanceolate, obtuse to acute; receptacle scarcely convex, glabrous. 
Florets 4-11 in a head; corolla white, funnelform or nearly tubular, glabrous or glanduliferous with few to 
many hairs outside; lobes triangular, as long as wide to nearly 1.5 times as long as wide, inner surface smooth, 
outer surface sometimes with stomata, cells of limb narrow with sinuous lateral walls; lower parts of filaments 
short, thick, straight; anther collars cylindrical, with two layers of transversely or irregularly banded cells; 
anther appendages ovate or slightly shorter than wide; style base not enlarged, covered with numerous hairs; 
style branches linear to filiform or with clavate tips, papillose at least below, tips when greatly enlarged with 
smooth surfaces. Achenes prismatic, 5-8-ribbed, densely setuliferous and sometimes glanduliferous; carpo¬ 
podium usually distinct, with cells rather small and subquadrate, cells with rather thin nodulose walls; pappus 
of numerous scabrous bristles, persistent, apical cells with obtuse or acute tips. Pollen grains ca. 22-27 pm 
in diameter. Plate 6. 

The genus was originally named to accommodate a sin¬ 
gle African species (King & Robinson, 1970/). Subse¬ 
quently, twelve species have been added to the genus from 
South America (H. Robinson, 1970), and a total of three 
species has been recognized from Africa (King & Rob¬ 
inson, 1975;c). All members of the genus share the char¬ 
acteristic stout filaments of the anthers, and species with 

stomata on the corolla lobes occur in both Africa and 
Brazil. 

The African species are presumed to have resulted from 
a single past introduction of the genus from South Amer¬ 
ica, but one of the three species is sufficiently distinct to 
warrant separate subgeneric status. The subgenus Verti¬ 
cifolium is distinguished by the more corymbose inflo- 
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clubbed style branches are found also in S. corumbensis, 
S. dentatus, S. hirsutus, S. loefgrenii. S. pinnatipartitus, 
and 5. trigonus. 

While widely distributed in the genus, stomata on the 
corolla lobes seem somewhat erratic in distribution. Sto¬ 
mata have been seen in the corollas of S. dyctiophyllus, 
S. loefgrenii, S. oblongifolius, S. subcapitatus, and S’, tri¬ 
gonus in South America. In spite of repeated efforts, how¬ 
ever, no such stomata have been found in any of the 
closely related group, including S. corumbensis, S. den¬ 
tatus, S. hirsutus, or S. pinnatipartitus. Examination of 
the African type species, S. africanus, indicates that sto¬ 
mata may be completely lacking in corollas of some spec¬ 
imens of that species. 

The following 15 species are recognized in the genus: 

Stomatanthes africanus (Oliver & Hiem) R. King & H. Rob¬ 
inson, central & S Africa. 

Stomatanthes corumbensis (B. Robinson) H. Robinson, Brazil. 
Stomatanthes dentatus (Gardner) H. Robinson, Brazil. 
Stomatanthes dyctiophyllus (DC.) H. Robinson, Brazil. 
Stomatanthes hirsutus H. Robinson, Brazil. 
Stomatanthes loefgrenii (B. Robinson) H. Robinson, Brazil. 
Stomatanthes meyeri R. King & H. Robinson, E Africa. 
Stomatanthes oblongifolius (Sprengel) H. Robinson, Brazil, Uru- 

Stomatanthes pernambucensis (B. Robin a) H. Robinson, Bra- 

Stomatanthes pinnatipartitus (Schultz-Bip. ex Baker) H. Rob- 

Stomatanthes polycephalus (Schultz-Bip. ex B. Robinson) H. 
Robinson, Brazil. 

Stomatanthes subcapitatus (Mabne) H. Robinson, Brazil. 
Stomatanthes trigonus (Gardner) H. Robinson, Brazil. 
Stomatanthes warmingii (Baker) H. Robinson, Brazil. 

7. Hatsehbachiella 

Hatschbachiella R. King & H. Robinson, Phytologia 23: 393. 1972. Type: Eupatorium tweedieanum Hook. 
& Am. 

Erect herbs or subshrubs, few- to many-branched. Stems terete, striated, pubemlous. Leaves opposite or 
alternate, subsessile to short-petiolate; blades elliptical to narrowly elliptical, margin entire to remotely 
serrulate. Inflorescence diffuse, with corymbose panicles at tips of leafy branches; heads short-pedicellate. 
Involucral bracts 12-15, weakly subimbricate, in 2-3 series, unequal, oblong to ovate, hirsute and glandu- 
liferous; receptacle flat, glabrous. Florets 10-12 in a head; corolla white, narrowly funnelform with a narrow 
basal tube, glanduliferous on outer surface, cells of limb narrow with sinuous lateral walls; lobes triangular, 
ca. 1.5 times as long as wide, smooth on inner surface, with or without hairs on outer surface; filaments in 
lower part slender and flexuous; anther collar cylindrical, with few to many subquadrate cells, cell walls with 
prominent transverse annular thickenings; anther appendage ovate, as long as or longer than wide; style base 
not or slightly enlarged, with a few hairs; style branches linear to narrowly clavate, distinctly papillose. 
Achenes prismatic, 5-ribbed, setuliferous and glanduliferous, sometimes stipitate below; carpopodium dis¬ 
tinct, short, with cells subquadrate and not inflated; pappus of ca. 30-40 scabrous bristles, persistent, with 
slender tips, with apical cells acute. Pollen grains ca. 20 pm in diameter. Plate 7. 

The genus is the most geographically restricted of the 
four in the subtribe, being found only in eastern South 
America. In the form of the achenes, the genus is closest 
to Stomatanthes, but it differs in the more corymbose 
branches of the inflorescence and the slender flexuous 
filaments of the anthers. 

The type species, H. tweedieana, has been commonly 
confused in herbaria with Austroeupatorium laetevirens. 
The two species were described in the same paper by W. 
Hooker and Amott (1835) and are indistinguishable from 
their original descriptions. The types of both species have 
been borrowed through the courtesy of the Royal Botanic 
Gardens, Kew. In spite of very similar aspect, the two 
species are completely distinct, and they can be separated 

l the basis of the differences in pubescence 
of their achenes and form of their carpopodia. The Aus¬ 
troeupatorium completely lacks setulae on the sides of the 
achene and has an achene base consisting entirely of a 
carpopodium of large, pale, thin-walled cells. 

The genus is named for Dr. Gerdt Hatschbach, Museu 
Botanico Municipal, Curitiba, Brazil. 

The following two species are recognized in the genus: 

Hatschbachiella polyclada (Dus6n ex Malme) R. King & H. Rob- 

Hatschbachiella tweedieana (Hook. & Am.) R. King & H. Rob¬ 
inson, Argentina, Brazil, Paraguay, Uruguay. 
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Subtribe III. Disynaphiinae 

Disynaphiinae R. King & H. Robinson, Phytologia 39: 133. 1978. Type: Disynaphia Hook. & Am. 

Perennial herbs, shrubs, or small trees, erect with few to many branches; leaves opposite or spirally inserted 
Inflorescence terminal, corymbose or pyramidal. Heads mostly short-pedicellate; involucral bracts subim- 
bncate, most or all usually persistent; receptacle scarcely convex, glabrous. Flowers 5 in a head; corollas 
purple, lavender, or white; lobes smooth or nearly smooth on inner surface, without stomata on outer surface; 
cells of anther collar with dense annular thickenings on walls; style base without hairs, not enlarged; style 
branches linear, distinctly and usually densely papillose. Achenes 5-angled, with micropunctations mostly 
aligned in dense transverse bands; carpopodium obsolete to annuliform or short-cylindrical, cells with thin 
to slightly thickened walls; pappus of many capillary bristles, sometimes with enlarged round-tipped apical 
cells. Basic chromosome number x = 10. 

The most notable feature of the subtribe is the consis¬ 
tent presence of five flowers in a head in all members of 
the six genera. Indications of variation in this number 
(King & Robinson, 1974«) have proven erroneous, being 
based on unrelated elements included in the genus Sym- 
phyopappus. 

The dense annular thickenings on the cell walls in the 
anther collar, the transverse banding of micropunctations 
in the achene wall, the papillose style appendages, the 
sometimes enlarged and round-tipped apical cells of the 
pappus bristles, and the geographical restriction of the 
Disynaphiinae to eastern South America, all indicate clos¬ 
est relationship to two other subtribes concentrated in the 
same geographical area, the Eupatoriinae and Gyptidinae. 
The Disynaphiinae differ from the Eupatoriinae most ob¬ 
viously by the lack of hairs on the style base, and differ 
from the Gyptidinae mostly by the fewer flowers in the 
head and the more subimbricate involucre. The Disyna¬ 
phiinae are also more generally shrubby or subarborescent 
than the Eupatoriinae or many Gyptidinae. 

The capillary pappus and fully developed anther ap¬ 

pendages of the members of the Disynaphiinae have re¬ 
sulted in their inclusion at various times in the broad 
concept of Eupatorium. Nevertheless, many distinctive 
forms are present in the group, the densely spiralled leaves 
in Disynaphia, the often viscid opposite leaves of Sym- 
phyopappus, and the almost grass-like aspect of the inflo¬ 
rescences in Acanthostyles and Raulinoreitzia. The dis¬ 
tinctive aspect of Disynaphia led to recognition at the 
generic level during part of the last century, and the genus 
Symphyopappus was maintained by both Bentham and 
Hooker (1873) and B. Robinson (1913a) because of the 
described dehiscence of the pappus as a unit. Grazielia 
was recognized by Barroso (1950) as a section Dimorpho- 
lepis of Eupatorium because of its differentiated outer 
involucral bracts. While there has been some inclination 
to recognize individual genera of the subtribe as distinct 
in the past, the first recognition of the series as a group 
was by King and Robinson (19715). It is notable that 
Campovassouria and Grazielia to some extent form a con¬ 
necting series between the extremes of Disynaphia and 
Symphyopappus. 

KEY TO THE GENERA OF THE SUBTRIBE DISYNAPHIINAE 
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8. Acanthostyles 

Acanthostyles R. King & H. Robinson, Phytologia 22: 111. 1971. Type: Eupatorium buniifolium Hook. & 
Arn. 

Erect shrubs, with many lax branches. Stems hexagonal, becoming terete, slightly striated. Leaves opposite, 
distinctly petiolate; blades narrowly lobed to pinnately dissected, surface with glandular punctations. Inflo¬ 
rescence a long pyramidal panicle; heads pedicellate. Involucral bracts ca. 25, subimbricate, in ca. 4 series, 
with glands on outer bracts, otherwise glabrous; receptacle slightly convex, glabrous. Florets 5 in a head- 
corolla narrowly funnelform, purple-lilac; lobes ovate-triangular, ca. 1.5 times as long as wide, with inner 
surface smooth, outer surface glanduliferous; cells of limb elongate, often with closely sinuous lateral walls- 
anther collar elongate, cylindrical, with subquadrate cells below, cell walls with annular to intricately ornate 
thickenings; anther appendage oblong to triangular, longer than wide; style base not enlarged, glabrous- style 
branches long-linear, with stigmatic papillae elongate and forming a brush, flagelliform appendages’ with 
many large non-septate hairs scattered along surface. Achenes prismatic, 4-5-ribbed, with short setulae on 
nbs and clustered at base and apex, micropunctations in transverse bands; carpopodium indistinct or minutely 
annuhform with a series of minute subquadrate cells; pappus of ca. 30-40 bristles, persistent, in one series, 
densely divaricately barbellate on margins and outer surface, not enlarged at apex, apical cells acute Pollen 
grains ca. 20-23 mhi in diameter. Plate 8. 

The genus is named for its most distinctive feature, the 
flagelliform style appendage, which is laxly hirtellous with 
large acicular papillae. The appendage structure is unique 
in the tribe, furnishing instant recognition of the genus. 
Unfortunately, the style appendages are often broken off 
in dried specimens. The genus is also distinct by its dis¬ 
sected leaves with narrowly linear lobes, but in many 
specimens the upper leaves are linear, without lobes. It is 
notable that on the style branches the stigmatic papillae 
are also elongate, forming a dense brush along each side 
in the lower part. 

The type species, A. buniifolius, shows considerable uni¬ 
formity throughout its range. The second species, A. sau- 
cechicoensis, is distinguished by Cabrera and Vittet (1954) 

as having shorter leaves and narrower leaf segments and 
is credited to the provinces of Buenos Aires and Rio Negro 
in Argentina. Lorentz material, agreeing closely with the 
type photograph, shows much more profusely divided 
leaves, more robust heads with more glanduliferous in¬ 
volucral bracts, and more hispid pubescence on the lateral 
surfaces of the achenes. The latter material is labelled as 
from Sierras Pampeanas, Sauce chico, which is evidently 
in northwestern Argentina near Tucum&n. 

The following two species are recognized in the genus: 

Acanthostyles buniifolius (Hook. & Am.) R. King & H. Robinson, 
Argentina, Brazil, Bolivia, Paraguay, Uruguay. 

Acanthostyles saucechicoensis (Hieron.) R. King & H Robinson 
Argentina. 

9. Raulinoreitzia 

Raulinoreitzia R. King & H. Robinson, Phytologia 22: 113. 1971. Type: Baccharis crenulata Sprengel 

glabrous, internal m.cropunctat.ons inTansve^ TTV^-ribbeti, mostly 
with a few small cells at base, with larger projecting cell’s *° st°PPer-shaPed’ 

The genus can be distinguished from all others in the 
tnbe Eupatorieae by the combination of the large blunt 
apical cells on the pappus bristles, the five-flowered heads, 

and the lack of hairs on the style base. Raulinoreitzia is 
similar to Acanthostyles in aspect, having a pyramidal, 
rather grass-like inflorescence, which seems specialized for 
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Plate 8. Acanthostyles buniifolius (Hook. & Am.) R. King & H. Robinson.-A. Habit, xJ/j.-B. Head, x7.—C. Corolla showing 
anthers, xi2.-D. Style, xi2.-E. Achene, xlO. 
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wind-pollination. The aspect is reflected by the original 
placement of the type species in the genus Baccharis. Rau- 
linoreitzia lacks the specialized style branches and dis¬ 
sected leaves that are characteristic of Acanthostyles. and 
it also differs by having enlarged apical cells on the pappus 
bristles and a more highly developed carpopodium. 

The three species are distinguished by the shape of their 
leaf blades, elliptical in R. crenulata, lanceolate in R. lep- 
tophlebia, and linear in R. tremula. According to B. Rob¬ 
inson (19196), R. crenulata occurs in the Department of 
Cuzco in Peru, the farthest west reached by any member 
of the Disynaphiinae. 

The genus is named after Padre Raulino Reitz of the 
Herbario “Barbosa Rodrigues” in Itajai, Santa Catarina, 
Brazil. Dr. Reitz has served as editor of Sellowia and of 
the Flora Ilustrada Catarinense. 

The following three species are recognized in the genus: 

Raulinoreitzia crenulata (Sprengel) R. King & H. Robinson, Ar¬ 
gentina, Brazil, Bolivia, Paraguay, Peru. 

Raulinoreitzia leptophlebia (B. Robinson) R. King & H. Rob¬ 
inson, Brazil. 

Raulinoreitzia tremula (Hook. & Am.) R. King & H. Robinson, 
Argentina, Brazil, Uruguay. 

10. Disynaphia 

Disynaphia Hook. & Am. ex DC., Prodr. 7:267.1838. Type: Disynaphia montevidensis DC. [= D calyculata 
(Hook. & Am.) R. King & H. Robinson]. 

Erect shrubs or subshrubs, many-branched. Stems terete, faintly to regularly striated, pubescent. Leaves 
alternate, usually densely spirally inserted, sessile to subsessile; blades linear to oblong or oblanceolate, 
margins entire to minutely serrulate, midvein prominent above and below. Inflorescence corymbose-panic¬ 
ulate; heads short pedicellate, pedicels covered with prominent pubescence. Involucral bracts ca. 11-15, 
subimbricate, in 2-3(-4) series, unequal, pubescent on outer surface (sparsely pubescent in D. praeflcta) 
receptacle slightly convex or flat, glabrous to slightly pubescent. Florets 5 in a head; corolla broadly tubular 
below, slightly broadening above, purple, pink, or white; cells of limb mostly oblong to subquadrate, with 
non-sinuous to weakly sinuous walls; lobes triangular, as long as wide or longer, smooth to slightly mamillose 
on inner surface; anther collar short, cells mostly subquadrate, cell walls with annular thickenings; anther 
base hastate, in a few species with bases as long as collar; anther appendage large, as long as wide, often 
notched at tip; style base not enlarged, glabrous. Achenes prismatic, 4-5-ribbed, glabrous to slightly glan- 
duliferous, a few species setuliferous; micropunctations often in transverse bands; carpopodium indistinct, 
with or without a few minute quadrate cells in 1-3 series; pappus of ca. 35 bristles, persistent on callus,' 
often falling as unit with callus, apical cells of bristles acute. Pollen grains ca. 19-25 pm in diameter, type 
B sometimes present. Plate 10. 

According to DeCandolle (1838) the genus is named 
after dis- (= duo), and synapheia (= series), in reference 
to the double series of involucral bracts and pappus bris¬ 
tles. Neither of these features is significant in the present 
distinction of the genus. 

The genus is most notable for the densely spirally in¬ 
serted, often linear leaves, resulting in a “bottle brush” 
aspect of the branches. The habit is common among plants 
in eastern Brazil in similar habitats, including many As- 
teraceae. In the Eupatorieae, such a habit is approached 
in some genera of the Gyptidinae but is equaled in the 
tribe in only the genus Pseudobrickellia of the Alomiinae. 
The latter differs from Disynaphia by its expanded style 
branches and hirsute nodular style base, among other 
characteristics. 

A number of the species of Disynaphia are distinguished 
in the treatment of the Eupatorieae of Santa Catarina 
(Cabrera & Vittet, 1963), and distinctions are provided 
for some additional species by King and Robinson (1977d, 
1980/). 

One species, D. praeficta, is placed in the genus on the 
basis of its habit and five-flowered heads, but it differs by 
being nearly glabrous and lacking hastate bases on the 
anther thecae. The disposition of the species is considered 

The genus reaches its northern limits in Brazil, in the 
states of Goyaz and Minas Gerais, and reaches its southern 
limit in Uruguay. Some species range westward through 
part of Argentina to Paraguay. 

The pappus of Disynaphia often separates from the 
achene as a unit with the upper callus, in the same manner 
as seen in the related genus Symphyopappus. The sepa¬ 
ration is caused by a breakdown of cellular structure at 
the base of the callus in both genera. The character occurs 
to a lesser extent in the related ge 
and Grazielia. 

The following 16 species are recognized in the genus: 

Disynaphia achillea (Chodat) R. King & H. Robinson, Paraguay. 
Disynaphia albissima (Hassler) R. King & H. Robinson, Para¬ 

guay. 
Disynaphia calyculata (Hook. & Am.) R. King & H. Robinson, 

Argentina, Brazil, Uruguay. 
Disynaphia ericoides (DC.) R. King & H. Robinson, Brazil. 
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Disynaphiafilifolia (Hassler) R. King & H. Robinson, Paraguay. 
Disynaphia halimifolia (DC.) R. King & H. Robinson, Brazil. 
Disynaphia ligulaefolia (Hook. & Am.) R. King & H. Robinson, 

Brazil. 
Disynaphia littoralis (Cabrera) R. King & H. Robinson, Brazil. 
Disynaphia minutijlora R. King & H. Robinson, Brazil. 
Disynaphia multicrenulata (Schultz-Bip. ex Baker) R. King & H. 

Robinson, Brazil. 
Disynaphia praeficta (B. Robinson) R. King & H. Robinson, 

Brazil. 

Disynaphia radula (Chodat) R. King & H. Robinson, Brazil, 
Paraguay. 

Disynaphia senecionidea (Baker) R. King & H. Robinson, Brazil. 
Disynaphia spathulata (Hook. & Am.) R. King & H. Robinson, 

Brazil. 
Disynaphia tacuarembensis (Hieron. & Arech.) R. King & H. 

Robinson, Uruguay. 
Disynaphia variolata (B. Robinson) R. King & H. Robinson, 

11. Campovassouria 

Campovassouria R. King & H. Robinson, Phytologia 22: 121. 1971. Type: Eupatorium bupleurifolium DC. 

Erect shrubs or subshrubs, with few branches. Stems terete, faintly striated, subglabrous. Leaves opposite 
to alternate, usually closely spaced, short-petiolate to subsessile; blades narrowly lanceolate to narrowly 
oblong or linear, margins entire to serrulate, midvein depressed above. Inflorescence terminal, densely 
corymbose-paniculate; heads short-pedicellate. Involucre cylindrical, bracts ca. 12, subimbricate, in 3-4 
series, unequal and graduated in length, outer surface glabrous, mostly persistent, inner bracts tardily de¬ 
ciduous; receptacle flat, glabrous. Florets 5 in a head; corolla narrowly funnelform, lavender to purple; cells 
of throat elongate with sinuous lateral walls; lobes triangular, as long as wide, smooth on inner surface, apical 
cells of outer surface somewhat papillose; anther collar cylindrical with lower cells mostly subquadrate, cell 
walls with transverse annular thickenings; anther thecae with short rounded bases; anther appendage broadly 
ovate to oblong; style base not enlarged, glabrous; style branches narrowly linear, with dense, short, acute 
papillae. Achenes prismatic, 5-ribbed, slightly glanduliferous, internal micropunctations in transverse bands; 
carpopodium distinct, cylindrical, with inflated, subquadrate to oblong cells in ca. 5 series; pappus of ca. 
30-35 bristles, congested, persistent on callus, sometimes falling as unit with callus, apical cells of bristles 
acute. Pollen grains ca. 20 pm in diameter. Plate 11. 

The genus seems closely related to Disynaphia, having 
similar terminal corymbose-paniculate inflorescences and 
often having slender alternate leaves. However, a number 
of characters indicate that a significant discontinuity exists 
between the two genera. Campovassouria has more cylin¬ 
drical, almost ChromolaenaAxke heads, with glabrous 
bracts, has a number of populations with opposite leaves, 
lacks the hastate bases on the anther thecae, and has a 
distinct short cylindrical carpopodium. In addition, the 
midveins of the leaves are depressed on the upper surface 
in Campovassouria but are exsculpate in Disynaphia. 
Campovassouria has no trace of narrower outer involucral 
bracts of the type found in many species of Disynaphia, 
and most of Grazielia and Symphyopappus. 

The single species credited to the genus has considerable 
variation in its leaves, and a number of synonyms exist. 
The widely used epithet, bupleurifolia, of DeCandolle was 
based on material with comparatively narrow, alternately 
inserted leaves. The recently resurrected Vellozo specific 
epithet, cruciata, is based on material with shorter, ob- 

The generic name is taken from the common name of 
the plant as given in Cabrera and Vittet (1963) “vassoura 
do campo” (broom of the campo). 

The following single species is recognized in the genus: 

12. Grazielia 

Grazielia R. King & H. Robinson, Phytologia 23: 305. 1972. Type: Eupatorium dimorpholepis Baker. 
Eupatorium section Dimorpholepis G. Barroso, Arq. Jard. Bot. Rio de Janeiro 10: 97. 1950. 
Dimorpholepis (G. Barroso) R. King & H. Robinson, Phytologia 22: 118. 1971, non Dimorpholepis A. 

Gray. 

Coarse, mostly erect, herbs, subshrubs, or shrubs, with few to many branches. Stems terete, striated, usually 
densely puberulous to hirtellous or sparsely hirsute. Leaves opposite, short petiolate; blades ovate to lan¬ 
ceolate, sometimes pinnately to bipinnately dissected into narrow segments, margins often serrate, midveins 
depressed or insculpate on upper surface. Inflorescence densely corymbose; heads mostly short-pedicellate. 
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Involucral bracts ca. 15, subimbricate, in 3-4 series, unequal, with strongly differentiated, darker, linear basal 
bracts in distinct outer series; receptacle flat or slightly convex, glabrous. Florets 5 in a head; corollas with 
broadly tubular bases, slightly broadening above, white, rose, lilac, or purple; cells of throat and lower part 
of lobes elongate with slightly to distinctly sinuous lateral walls; lobes triangular, longer than wide, mostly 
smooth on inner surface; anther collars short, cylindrical, with cells subquadrate or oblong, cell walls with 
transverse, oblique, or vertical annular thickenings; anther thecae with short-pointed bases; anther appendage 
longer than wide; style base not enlarged, glabrous; style branches linear, not or scarcely broadened distally, 
densely short-papillose. Achenes prismatic, 4-5-ribbed, often with a few short-stalked glands and short setulae, 
micropunctations mostly in transverse bands; carpopodium obsolete or short-cylindrical, composed of nu¬ 
merous, moderate-sized or enlarged, thin-walled cells, procurrent upward on lower part of achene ribs; 
pappus of ca. 20-30, congested, scabridulous, persistent bristles tapering to a sharp point, apical cells acute. 
Pollen grains ca. 20-22 pm in diameter. Plate. 12. 

The present name of the genus honors Dr. Graziela 
Maciel Barroso of the Jardim Botanico in Rio de Janeiro, 
Brazil, and is one of two genera in the Eupatorieae named 
for this leading authority on Brazilian Asteraceae. 

The name originally chosen for the genus, Dimorpho- 
lepis, refers to the distinctive outer bracts of the involucre 
which are prolonged and narrowly linear, often reddish 
or blackish, in marked contrast to the inner bracts. Such 
bracts also occur in Symphyopappus and to some extent 
in Disynaphia, confirming the relationships between the 
genera. In spite of the similarity in involucre, the present 
genus, Grazielia, does not closely resemble either of the 
related genera. Disynaphia differs by its usually densely 
spirally inserted leaves, and Symphyopappus differs by the 
glabrous, strongly ridged branches of its inflorescences and 
its often viscid aspect. Both related genera differ by the 
midveins of their leaves which are exsculpate on the upper 
surface. Grazielia does not seem to have the upper callus 
separating from the achene to the extent that is seen in 
the two related genera. 

Two names that have been used on herbarium speci¬ 
mens of Grazielia, and that have been transferred to the 
genus during the present series of studies, prove not to 
belong to the genus. Matzenbacher (1978) has shown that 
true Eupatorium anethifolium is a Mikania, and material 
of Grazielia in herbaria under the name seems to belong 

to G. multifida. More recent studies have shown that the 
original description of Eupatorium coriaceum of Scheele 
is probably Symphyopappus reticulatus. The Scheele name 

herbaria under the Scheele name has been renamed G. 
schultzii (King & Robinson, 1981 h). 

There appears to be a tendency for dissected leaves in 
the genus. Such leaves are characteristic of G. multifida, 
but there is considerable variation in G. gaudichaudeana 
as noted by Malme (1933). Characteristics of some other 
species are mentioned by King and Robinson (1971w, 
1981 h). 

The following nine species are recognized in the genus: 

Grazielia dimorpholepis (Baker) R. King & H. Robinson, Brazil. 
Grazielia gaudichaudiana (DC.) R. King & H. Robinson, Brazil. 
Grazielia intermedia (DC.) R. King & H. Robinson, Brazil. 
Grazielia mollicoma (B. Robinson) R. King & H. Robinson, 

Brazil. 
Grazielia mollissima (Schultz-Bip. ex Baker) R. King & H. Rob¬ 

inson, Brazil. 
Grazielia multifida (DC.) R. King & H. Robinson, Brazil. 
Grazielia nummularia (Hook. & Am.) R. King & H. Robinson, 

Brazil. 
Grazielia schultzii R. King & H. Robinson, Brazil. 
Grazielia serrata (Sprengel) R. King & H. Robinson, Argentina, 

13. Symphyopappus 

Symphyopappus Turcz. Bull. Soc. Imp. Naturalistes Moscou 21: 583.1848. Type: Symphyopappus decussatus 
Turcz. 

Kallophyllon Pohl ex Baker in C. Martius, FI. Bras. 6(2): 365. 1876, nom. nud. including K. crenatum 
Pohl and K. ovatum Pohl, nom. nud., both = Symphyopappus reticulatus Baker. 

Erect shrubs or small trees, moderately branched, often viscid. Stems terete, striated, minutely puberulous. 
Leaves opposite, becoming alternate near inflorescence in some species, subsessile to short-petiolate; blades 
ovate-lanceolate, margins serrate, midvein prominent or exsculpate on both upper and lower surfaces. 
Inflorescence rather densely corymbose; heads short-pedicellate, pedicels glabrous with prominent decurrent 
ridges. Involucral bracts ca. 15, subimbricate, in 3-4(-5) series, inner unequal and graduated in length, 
substramineous, usually mostly persistent (totally deciduous in some specimens of S. decussatus), often with 
one or more long, narrow, thickened, reddish or blackish bracts in outer series; receptacle flat or slightly 
convex, glabrous or with numerous stiff hairs. Florets 5 in a head; corolla with broadly tubular base, slightly 
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than wide to twice as long as wide, inner surface smoothTuSde^lto ob‘ong-tnaf*ular- "Muly longer 
ups, outer surface otherwise glabrous; anther collar short, cylindrical, witTsubg^drate Us.Tll 
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Plate 13. Symphyopappus decussatus Turcz.—A. Habit, x»/i—B. Head, x5, with separate enlarged tip of involucral bract.—G 
Corolla outer surface, x 12.—D. Corolla inner surface with anthers, x 12.—E. Anther, x25.—F. Style, xl2.—G. Achenes, inner and 
lateral views, x8.—H. Segments of pappus, x9. 

walls with transverse to vertical annular thickenings; bases of anther thecae pointed; anther appendage large, 
triangular, twice as long as wide; style base not enlarged, glabrous; style branches linear, covered with crowded, 
short, erect papillae. Achenes short-prismatic, 4-5-ribbed, glabrous or with a few short-stalked glands, internal 
micropunctations often in transverse bands; carpopodium short-cylindrical, with small thin-walled cells in 
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ca. 5 series, procurrent on lower part of ribs; pappus of ca. 40 congested bristles, often in 2 series, persistent 
on callus, often falling as unit with callus, bristles tapering to sharp points, apical cells acute to obtuse. Pollen 
grains ca. 23 Mm in diameter. Plate 13. 

The Turczaninow name for the genus is in reference to 
the pappus that is strongly fused to the callus and falls as 
a unit with the callus in most of the species. 

The genus has been maintained as distinct during most 
of the 130 years since its description. It was recognized 
by Bentham and Hooker (1873), and B. Robinson added 
new species to it. In the B. Robinson key to genera (1913a) 
the genus is distinguished by the pappus bristles being 
coalesced into a thickened annulus at the base and by the 
leaves being coriaceous. The genus was ultimately reduced 
to the synonymy of Eupatorium by Steyermark in 1953, 
and has been treated as a part of the latter genus by Cabrera 
and Vittet (1963). In retrospect, B. Robinson was correct 
in maintaining the genus, but admittedly, the characters 
given by him were not entirely reliable, and there was no 
way to adequately separate Symphyopappus from Eupa¬ 
torium as the latter was then conceived. 

In spite of the great differences in the habits of the 
plants, the closest relationships of Symphyopappus are 
clearly to Disynaphia and Grazielia. Many of the species 
of Symphyopappus have long narrow outer phyllaries as 
in most of Grazielia and some Disynaphia, and the anat¬ 
omy of the floret is like that of Disynaphia in all respects 
except the larger carpopodium. The pappus, which has 
been used as a key character, is matched in many speci¬ 
mens of Disynaphia, and the two genera share the ex- 
sculpate upper surface of the midvein of the leaf. Sym¬ 
phyopappus is most readily distinguished from its relatives 
by the glabrous, ascending, strongly and decurrently ridged 
branches of the inflorescence. 

In some specimens of Symphyopappus decussatus, the 
involucre has all the bracts deciduous. It is the only ex¬ 
ample in the tribe of this trait outside of the subtribe 
Praxelinae. Smooth corolla lobes, the organization of mi- 
cropunctations in the achene wall, and cellular details of 
the anther collar and carpopodium all indicate that there 
is no close relationship between the Praxelinae and this 
or any other member of the Disynaphiinae. 

Of the various species included in the genus, the posi¬ 
tion of Symphyopappus itatiayensis seems most question¬ 
able. The latter species has narrower corollas and achenes, 
and the pappus less congested in one series. 

Three of the species placed in the genus by B. Robinson 
(1923, 1931ft, 1934a), and retained in the genus in the 
initial review by King and Robinson (1971 v), prove to 
belong to other genera. Symphyopappus leptophlebia has 
been transferred to Raulinoreitzia, S. tetrastichus is the 
basis of the genus Goyazianthus, and S. pennivenius is a 
member of the genus Neocabreria. Goyazianthus of the 
Alomiinae can be distinguished by the alternating pappus 
bristles of two different sizes, and the pubescent node at 
the base of the style. Neocabreria of the Critoniinae is 
distinguished most easily by the hairs on the inner surface 
of the corolla. 

The genus Symphyopappus appears to be restricted in 
Brazil, reaching farthest south in Rio Grande do Sul, far¬ 
thest west in Goyaz, and farthest north in Bahia. The 
limits of the genus have been discussed in three previous 
studies in the present series (King & Robinson, 19715, 
1971v, 1978g). 

The following 11 species are recognized in the genus: 

Symphyopappus angustifolius Cabrera, Brazil. 
Symphyopappus brasiliensis (Gardner) R. King & H. Robinson, 

Brazil. 
Symphyopappus casarettoi B. Robinson, Brazil. 
Symphyopappus compressus (Gardner) B. Robinson, Brazil. 
Symphyopappus cuneatus (DC.) Schultz-Bip. ex Baker, Brazil. 
Symphyopappus decussatus Turcz., Brazil. 
Symphyopappus itatiayensis (Hieron.) R. King & H. Robinson, 

Brazil. 
Symphyopappus lymansmithii B. Robinson, Brazil. 
Symphyopappus myricifolius B. Robinson, Brazil. 
Symphyopappus reitzii (Cabrera) R. King & H. Robinson, Brazil. 
Symphyopappus reticulatus Baker, Brazil. 

Subtribe IV. Gyptidinae 

Gyptidinae R. King & H. Robinson, Phytologia 46: 446. 1980. Type: Gyptis (Cass) Cass 

itilWIisiisi? 
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ribs in Vittetia), with micropunctations often aligned in transverse bands, base ofachene sometimes prolonged 
to form narrow stipe; carpopodium with cells of variable size but usually subquadrate or shortly oblong, 
cells with thin to slightly thickened walls; pappus usually of many capillary bristles, sometimes very short, 
rarely lacking, sometimes with enlarged round-tipped apical cells. Basic chromosome number x = 10. 

The large and diverse subtribe is notable for the ex- 
imbricate to weakly subimbricate involucral bracts, the 
heads almost always with ten or more flowers, and the 
pappus usually of many capillary or sometimes plumose 
bristles. The pappus may be short in species of Stylotri- 
chium, Morithamnus, Arrojadocharis, and Platypodan- 
thera, or totally lacking in some species of Stylotrichium 
and Trichogonia. The anther collar characteristically has 
prominent annular thickenings on the cell walls, the co¬ 
rolla lobes often have rounded or projecting cells on the 
inner surface, and, with a few marked exceptions, the style 
bases are unenlarged and glabrous. Many of the genera 
have a characteristically conical receptacle of a type seen 
elsewhere in the tribe mostly in the closely related Ager- 
atinae and Trichocoroninae. Such a receptacle also occurs 
in one species of Aristeguietia in the comparatively distant 
subtribe Critoniinae. 

The Gyptidinae seem most closely related to the sub¬ 
tribes Eupatoriinae, Disynaphiinae, and Ageratinae. The 
Eupatoriinae differ primarily by the characteristic pubes¬ 
cence on the style base, by the more subimbricate invo¬ 
lucre, and by the generally fewer flowers in the head. The 
Disynaphiinae differ by the consistent five flowers in each 
head, the distinctly subimbricate involucre, and the gen¬ 
erally shrubby habit. The Ageratinae seem most closely 
related, but have a pappus of various forms or lacking, 
but never capillary. The Ageratinae also tend to have a 
center of distribution more in the Andes and Central 
America, outside of the range of most members of the 
Gyptidinae. Two genera of the Gyptidinae, Gyptis and 
Bejaranoa, are unusual in the subtribe by sometimes hav¬ 
ing as few as four flowers in a head, and Gyptis has a habit 
resembling that of some Eupatoriinae, but neither genus 
has pubescence on the style base. The various members 
of the Gyptidinae with defective forms of pappus resemble 
the Ageratinae, but each shows details relating them di¬ 
rectly to forms with a capillary pappus, and none shows 
any squamellae or other structures that cannot be inter¬ 
preted simply as reduction forms from capillary bristles. 

As presently defined, the Gyptidinae represents one of 
the largest and most variable complexes in the Eupato- 
rieae, and it might be regarded as something of a residuum 
after the more precisely defined Eupatoriinae and Disyn¬ 
aphiinae have been removed. The Gyptidinae give the 
impression, nevertheless, of a natural group with only 
minor infusions from and to other subtribes through hy¬ 
bridization. Much of the integrity of the subtribe probably 
derives from the comparative geographical isolation from 
many of the other subtribes of the Eupatorieae, and pos¬ 

sibly habitat isolation as well. The Gyptidinae achieve 
their greatest diversity in the savanna type habitats in 
Brazil where Critoniinae are rare. It is probably because 
of the habitat preferences of members of the Gyptidinae 
that the subtribe appears to show its most phyletically 
extreme forms in that part of the available habitat that is 
the most remote in eastern Brazil. 

The drier habitats preferred by members of the Gyp¬ 
tidinae are probably a factor in the relative wealth of 
secondary metabolites that have been reported from some 
of the genera. Numerous compounds have recently been 
reported from Trichogonia, Lasiolaena, Stylotrichium, 
Bahianthus, Agrianthus, Conocliniopsis, and Bejaranoa 
(Bohlmann et al., 1980<?, 1980/ 1981a, 1981& 1981*, 
1981/, 198 In, 1982c). 

Of the 27 genera included in the Gyptidinae, 23 are 
concentrated in the eastern part of South America. Two 
additional genera, Conoclinium and Tamaulipa are con¬ 
centrated in the eastern United States and Mexico. Lour- 
teigia occurs at comparatively high elevations in the 
northern Andes, and Neocuatrecasia is endemic to the 
eastern edge of the Andes in Peru and Bolivia. A few 
individual species have distributions of note. Trichogonia 
and Barrosoa, genera that are concentrated in Brazil, have 
one or two species in the area of Colombia and Venezuela. 
Conocliniopsisprasiifolia ranges from southern Brazil and 
Bolivia north to Colombia and Venezuela. Campuloclin- 
ium macrocephalum is most common in Brazil and Par¬ 
aguay, but it also occurs in Central America as far north 
as Mexico. 

A few elements of the Gyptidinae have been treated as 
separate genera in previous treatments of the tribe. Trich¬ 
ogonia was simply interpreted to include members with 
a plumose pappus. Arrojadocharis was regarded as a rel¬ 
ative of Piqueria because of the reduced anther appendage 
and defective pappus. Agrianthus was recognized mostly 
on the basis of a short pappus, but the presence of paleae 
was noted in some species. Stylotrichium was recognized 
because of the combination of a short pappus and the 
presence of pubescence on the shaft of the style. At various 
times, those species with a conical receptacle were placed 
in the genus or subgenus Conoclinium, and those species 
with large multi-flowered heads were placed in the genus 
or subgenus Campuloclinium. In spite of the great variety 
of types, the majority of the subtribe having a capillary 
pappus was placed in traditional systems in the genus 
Eupatorium. The close resemblance of some members of 
the Gyptidinae to the genus Ageratum, in many features 
other than pappus, was often noted. 
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Achene with constriction below the pappus and upper callus to less than one-third width of achene, pappus and callus easily 
broken from achene; plants of high elevations in northern Andes _____40. Lourteigia 
Achene without extreme constriction below pappus . . r. . . .__ 2 
2. Pappus of plumose or strongly barbellate long bristles or without pappus and bearing dense pubescence on corolla that 

hides lobes_________ _ __ ^ 
3. Corolla densely pubescent on upper throat and lobes; stem with distinct ribs; anther appendages rounded to slightly 

retuse apicalty -----_-- 23. Trichogonia 
3. Corolla with only glands distally on outer surface; stems scarcely striate; anther appendages deeply cleft. 

—~~—-———-—’— ----—=—v-urr..,y....y,..IJ..r„ .... 24. Trichogoniopsis 
2. Pappus not plumose; corolla without mass of dense pubescence distally hiding lobes.. _____ 4 

4. Plants rosulate with scapose inflorescence-------- . _35 Bishopiella 
4'. Plants not rosulate nr sraiwvte__ 5 

5. Shrubs with leaves inserted in dense spiral, leaves not progressively smaller upwardly 6 
6. Leaves scale-like, imbricated, appressed or recurved, scarcely narrowed at base._ 31 Agrianthus 
6'. Leaves spreading from a narrow base, not or weakly imbricated - >: __ 7 

7 b^d* ecT^d^ith°U^dhairS; recePtacle flat or sUghtly convex; style branches filiform, not or scarcely 

8. Leaves fleshy, without^prominent veins; veins of leaves and corolla throat with paired resin ducts; 

bristleTofunifomw?d.hrR' 5 e°der~Uppe<1 b,aas; achcMS ""h « UPPeI 
8'. Leaves not fleshy, with prominent veins; resin ducts or pockets of leaves and coroUa throat simple or 

single along veins; involucre weakly subimbricate, bracts with blunt rather scarious tips; achenes com¬ 
pletely glabrous; pappus bristles of irregular widths-359 Bahianthus 

T. Leaves not viscid, pubescent; receptacle conical; style branches distinctly broadened and flattened at tips 

9 J^„eSl(|near; receptac,e MgWy conical, with paleae among peripheral flowers; anther appendage shorter 
n wi e ---——1 ....—--32. Arrojadocharis 

9 . Leaves ovate to obovate; receptacle low-conical, without paleae....____ jq 
10. Shaft of style pubescent; pappus of short bristles or lacking; corolla whitish, densely glanduUferous 

shorte^tlanwid* SUlfaCe °f ,eaves with erect or giauduiar pubescence; anther appendage 

10'. Shaft of style glabrous: pappus of ratne, awn-lilte b„s„.-s narrowly wmged'taisfSrouf 
lavender, sparsely glandular-punctate distally; undersurface of leaf densely tomentose; anther 
appendage as long as wide or longer „ , 

5'. Herbs or shrubs with mostly opposite leaves, or with leaves becoming abotr leaves 
inserted in dense even spiral - ’ 
1L shrubs wilh gIabrous’ shiny or viscid> coriaceous or succulent, elliptical to oblancenlat* iw,v^ 12 

12 p^r eUiPtlCal l° obovate’ coriaceous, shiny; pappus bristles not flattened on outer surface; maritime 

12 plants" °blanCe0latC S°mCVVhal ,1eshy- vlscld; PaPPUs bristles flattened on outer surface; nm mtrifrmT”^ 

11 l^Ba*7^ shrubs with Pubescent or herbaceous, ovate to lanceolate or linear leaves ^ Morithamn1^ 

14. Pappus of short, lanceolate, densely fringed segments; anther collar very broad below; styleba^ W 

14'. Pappus usua >flongbris s mther collar cylindnca, style base usually pubescent IIat''podanthe™ 
15. Heads large with 30-100 flowers; receptacle conical with minute scars; carpopodium much 

enlarged, annuliform to short cylindrical; achene with prominent Dale rihs 
1- 50 Oow^s; receptacle ta^dy“^^ZS 

slightly enlarged, often rounded; achene with concolorous ribs __’ V .. 
16. CoroUa narrowly fimnelform, with lobes 3 times as long ai wide, not papillose on tear 

surface, with glands on outer surface; style base hirsute without enlarged node__ 

**’• tUb!,ClOSCly'nVeStin8 shaft 
££ °n " ^ pubendous outside; 

13-. Base of achene not narrowly attenuate orslinii... ..—— W- Neocmtrecasm 
17. Pappus with tips of apical cells obviously rounded, sometimes inflated 

18. Basal tube of corolla not or scarcely narrowed above nectary; North^S^S^^ 
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al tube of corolla very n 

Involucral bracts endir appendage; receptacle greatly 
11a lobes essentially smooth on inner 

16. Urolepis 
Involucral bracts without slender pubescent apical appendage; receptacle short-conical, 
bearing 50-80 flowers; corolla lobes slightly to strongly papillose on inner surface; style 
appendage with short papillae......15. Gyptidiw 

vith tips of apical cells pointed___...j 
' of style enlarged and hirsute above nectary 

21. Anther appendage s 
—-—21 

, -eceptacle conical _ 18. Dasycondylus 
Anther appendage shorter than wide, deeply cleft; receptacle shallowly convex _____ 
. ....... „   —- - , , 19. Diacranthera 

e of style not enlarged, glabrous ________22 
Plants with broad subsessUe leaves; achenes with 7-10 ribs 27. i 'mam 
Leaves with narrow or petiolate bases; achenes with 4-6 ribs_ __ 23 
23. Achene completely glabrous; coroUa lobes with small papillose apical appendage 

from inner surfece ..^...... - 22. Prolobus 
23'. Achene with glands or setulae; corolla lobes with outer surface not exceeded by apical 

appendage from inner layer.    24 
h glands, without non-glandular setulae; carpopodium enlarged and 

-17. Barrosoa 
thout glands; carpopodium small 
k of achene_ 25 

25. Receptacle highly conical; involucre eximbricate with subequal bracts; 
achenes without glands....20. Conocliniopsis 

25'. Receptacle plane to slightly conica' 
with few to many glands_ 
26. Herbs; bases of leaf blades 

; bases of leaf blades abrupt, truncate; lobes of corolla smooth 
h surfaces . . . 27 
eads with 4-10 flowers; peduncles not enlarged or fistulose 

14. Gyptis 

Gyptis (Cass.) Cass., Diet. Sci. Nat. 16: 10. 1820. Type: Gyptis pinnatifida Cass. 
Eupatorium subgenus Gyptis Cass., Bull. Sci. Soc. Philom. Paris 1818: 139. 1818. Clearly referred to as 

a subgenus of Eupatorium in this publication by Cassini, not as genus or subgenus as in many others 
of his proposed names. Nevertheless, the subgenus was credited with the species “Gyptis pinnatifida” 
at this time, a combination that cannot be considered valid as of that date. 

Perennial herbs usually with stout or tuberous tap roots or stolons, not or sparingly branched above base. 
Stems terete, striated, puberulous to hirtellous. Leaves opposite, often becoming alternate above, petiolate; 
blades ovate to bipinnatifid, margin serrulate to deeply dissected. Inflorescence subscapose, usually densely 
corymbose or cymose above; heads mostly short-pedicellate or subsessile. Involucral bracts 16-25, weakly 
subimbricate, in 2-3 series, subequal, lanceolate to linear, usually appearing truncate at tip because of dense 
apical pubescence; receptacle flat, glabrous. Florets 4-26 in a head; corollas narrowly fimnelform, white, 
pink, or violet; cells of throat narrow with sinuous lateral walls; lobes triangular, about as long as wide or 
slightly longer, strongly papillose on both surfaces, with hairs and often glands on outer surface, margin often 
with bicellular teeth; anther collars short-cylindrical, only slightly expanded below, with cells subquadrate 
or short-oblong, cells with transverse or oblique annular thickenings; anther appendage ovate, twice as long 
as wide; style base not enlarged, glabrous (slightly papillose in G. artemisifolia)\ style branches narrowly 
linear to filiform, densely papillose. Achenes prismatic, 5-ribbed, broad, narrowed below to short base, costae 
and lateral surfaces densely setuliferous, internal micropunctations in rather regular transverse bands; car- 
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Plate 14. Gyptis pinnatifida Cass. 
B. Head, * 6.-C. CoroUa showing anthers, xi3.-D. Style, xl3._E. < 

popodium very short or vestigial, with cells small, subquadrate in ud to 4 a i „ 
pappus of ca. 20-30 persistent bristles in one series apical cellV nf hHct. I h denSdy beaded walls; 
ca. 15-20 pm in diameter Plate 14 f bmtles subacute or acute. Pollen grains 
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Gyptis is unusual in the Gyptidinae in a few respects. 
The number of flowers in a head can be as few as four, 
while most members of the subtribe have ten or more. 
Also, Gyptis lacks the conical receptacle that marks many 
genera of the Gyptidinae. Gyptis does have a habit resem¬ 
bling members of the subtribe Eupatoriinae, and one 
species, Eupatorium oblongifolium, which has been as¬ 
sociated with members of the genus Gyptis in the past, 
belongs to the genus Stomatanthes in the Eupatoriinae. 
The present genus is placed with others in the present 
concept of the Gyptidinae on the basis of its glabrous style 
base. The closest approach to pubescence on the style base 
in Gyptis is the few papillae sometimes seen in G. arte- 
misifolia. 

Gyptis occurs in northern Argentina, Paraguay, Uru¬ 
guay, and southern Brazil. A key to the species is provided 
by King and Robinson (1971a). 

The following seven species are recognized in the genus: 

Gyptis artemisifolia (Griseb.) R. King & H. Robinson, Argentina. 
Gyptis commersonii Cass., Argentina, Brazil, Uruguay. 
Gyptis crassipes (Hieron.) R. King & H. Robinson, Argentina, 

Brazil, Paraguay. 
Gyptis inornata R. King & H. Robinson, Brazil. 
Gyptis lanigera (Hook. & Am.) R. King & H. Robinson, Argen¬ 

tina, Brazil, Paraguay. 
Gyptis pinnatifida Cass., Argentina, Brazil, Uruguay. 
Gyptis vernoniopsis (Schultz-Bip. ex Baker) R. King & H. Rob¬ 

inson, Argentina, Brazil, Paraguay, Uruguay. 

15. Gyptidium 

Gyptidium R. King & H. Robinson, Phytologia 23: 310, 1972. Type: Eupatorium militare B. Robinson. 

Erect annual herbs, rarely branched above base. Stems terete, striated. Leaves opposite, sometimes alternate 
above, distinctly petiolate; blades ovate to lanceolate, bases truncate, margin crenulate. Inflorescence cymose 
to subcymose; heads sessile to long-pedicellate. Involucral bracts ca. 25, eximbricate to weakly subimbricate, 
in 2-3 series, subequal, persistent; receptacle conical, hirsute or covered with narrow paleae. Florets 50-80 
in a head; corollas white or pale lilac, with very narrow basal tube; throat narrowly campanulate, smooth 
on both surfaces, cells elongate with sinuous lateral walls; lobes triangular, not or only slightly longer than 
wide, with outer surface mostly smooth, inner surface slightly to strongly papillose, cells of inner surface 
without sinuous walls; anther collars elongate, narrow, cells mostly oblong with dense annular thickenings 
on walls; anther appendage ovate, longer than wide; style base not enlarged, glabrous; style branches linear, 
densely papillose with papillae 1-2 times as long as wide. Achenes prismatic, 4-5-ribbed, glanduliferous; 
carpopodium obsolete, with few small thin-walled cells; pappus of ca. 28 bristles, persistent, in one series, 
apical cells of bristles with rounded and sometimes dilated tips. Pollen grains ca. 20-22 jim in diameter 
Plate 15. 

The name Gyptidium is a diminutive of Gyptis, and was 
intended to reflect the general relationship and geograph¬ 
ical coincidence. Closest relationship seems to be with 
Urolepis which also has very narrow basal tubes on the 
corollas, conical pubescent receptacles, and blunt apical 
cells on the pappus bristles. The two genera both have 
well-defined slender petioles, a feature lacking in some 
Gyptidinae such as Gyptis. Gyptidium lacks two features 
that are prominent in Urolepis, however, the extremely 
long papillae on the style appendage, and the large car¬ 
popodium with large thin-walled cells. The corolla lobes 
of Urolepis differ from those in Gyptidium by being es¬ 
sentially smooth, and the receptacle is greatly enlarged. 

The two species of Gyptidium differ by a number of 
significant characters such as the density of the inflores¬ 
cence and the indument of the receptacle. The presence 
of paleae in G. militare is considered to be a prime ex¬ 
ample of a secondary development of this character from 
non-paleaceous ancestors. 

The genus is restricted to southern Brazil and adjacent 
Argentina. 

The following two species are recognized in the genus: 

Gyptidium militare (B. Robinson) R. King & H. Robinson, Ar¬ 
gentina. 

Gyptidium trichobasis (Baker) R. King & H. Robinson, Brazil. 

Urolepis (DC.) R. King & H. Robinson, Phytologia 21: 304. 1971. 
Hebeclinium section Urolepis DC., Prodr. 5: 136. 1836. Type: Hebeclinium hecatanthum DC. 
Eupatorium section Urolepis (DC.) Benth. ex Baker in C. Martius, FI. Bras. 6(2): 364. 1876. 

Coarse, erect annual herbs or subshrubs, sparingly branched. Stems terete, striated, densely covered with 
minute stipitate glands. Leaves opposite, distinctly long-petiolate; blades broadly deltoid, usually cordate at 
base, trinervate from or near base, margin dentate or denticulate. Inflorescence a corymbose or subcymose 
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throat funnelform below, becoming cylindrical above, with outer surface of tube and throat glabrous, cells 
of throat and lower lobes narrow with sinuous lateral walls; lobes triangular, slightly longer than wide, with 
a few short-stalked glands externally, smooth on inner and outer surface, extreme tips of lobes papillose; 
anther collars slender, with mostly rectangular cells, cell walls with numerous transverse annular thickenings; 
anther appendage ovate-triangular, longer than wide; style base not enlarged, glabrous; style branches linear, 
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densely papillose with very long antrorsely imbricated papillae. Achenes prismatic, 4-5-ribbed with occasional 
short-stalked glands; carpopodmm large, somewhat stopper-shaped with slight upper rim, cells elongate in 
ca. 3 senes, with slightly thickened walls; pappus of ca. 20 scabrid bristles, persistent, enlarged distally apical 
cells with rounded tips. Pollen grains ca. 16-20 pm. Plate 16. 

Urolepis is named after the densely pubescent tails or 
appendages on the tips of the involucral bracts. The char¬ 
acter provides immediate recognition for the single dis¬ 
tinctive species, but would not alone be a basis for separate 
generic status. The more significant features on which the 
genus is based include the greatly expanded subglobose 
receptacle bearing 100-150 flowers, the very long imbri¬ 
cated papillae of the style appendages, and the large car- 
popodia of the achenes. Closest relationship is to the pre¬ 
ceding genus, Gyptidium, which also has narrow basal 
tubes on the corollas, round-tipped apical cells on the 
pappus bristles, and an annual habit. 

The species on which Urolepis is based has usually been 

placed in the genus or section Hebeclinium because of the 
pubescence on the receptacle. Actual relationship is ex¬ 
tremely remote as indicated by the placement in separate 
subtribes. The fine puberulence on the receptacle of Uro¬ 
lepis is not even of the same aspect as the pilosity found 
on the receptacles in many members of the Hebecliniinae. 

Urolepis ranges from central Argentina northward to 
Uruguay and southern Brazil and westward to Paraguay 
and Bolivia. 

The following single species is recognized in the genus: 

Urolepis hecatantha (DC.) R. King & H. Robinson, Argentina, 
Bolivia, Brazil, Paraguay, Uruguay. 

17. Barrosoa 

Barrosoa R. King & H. Robinson, Phytologia 21: 26. 1971. Type: Eupatorium candolleanum Hook. & Am. 

Erect perennial herbs, with few branches above base. Stems terete, striated, densely pubescent. Leaves 
opposite, sometimes alternate above, distinctly sessile to long-petiolate; blades lanceolate to broadly ovate 
margin serrate to crenulate, innervate. Inflorescence densely corymbose; heads short-pedicellate. Involucral 
bracts ca. 15-25, eximbncate, usuaUy m 2 series, subequal; receptacle conical, glabrous, strongly foveolate. 
Florets 20-55 in a head; corollas funnelform, white, pink, blue, or purple; throat smooth with elongate 
sinuous-walled cells; lobes triangular, slightly longer than wide, papillose on both surfaces, cells of inner 
surface abruptly shorter than those of throat, outer surface with hairs and glands; anther collars short cells 
with annular thickenings on walls; anther appendage subquadrate to oblong, about as long as wide- style 
base not enlarged, glabrous; style branches linear, densely short-papillose. Achenes prismatic, 5-ribbed, 
sparsely glanduliferous, scarcely constricted above and below; carpopodium distinct, with large thin-walled 
sca^rid hrieti , senes, procurrent on lower part of achene ribs; pappus of25-30 persistent, slender, 
scabnd, bnstles, apical cells acute or subacute. Pollen grains ca. 18-23 in diameter. Plate 17. 

The name Barrosoa is one of two given to genera of the 
Eupatorieae by the present authors to honor Dr. Graziela 

The genus is central to a group containing most of the 
species that have been referred to the genus or section 
Conoclinium in South America. The closest of the related 
genera is Dasycondylus which differs by having a pubes¬ 
cent node on the base of the style. Somewhat more dis¬ 
tantly related is Conocliniopsis which differs by a more 
shrubby habit, by setulae on the sides of the achene, and 
by details of the receptacle and carpopodium. 

Among the nine species presently recognized in the ge¬ 
nus, six occur in the area of southern Brazil and Uruguay 
(King & Robinson, 19716, \912ee), and one occurs in 
Bolivia (King & Robinson, 1981 e). The two remaining 
species form a disjunct group in northern South America 
in the llanos and other low elevation habitats of Colombia 
and Venezuela. In its entirety, the range of Barrosoa ap¬ 
proaches but does not equal that of the single widely dis¬ 
tributed species of the related genus Conocliniopsis. 

One species with a more subimbricate involucre, Eu¬ 
patorium viridiflorum, has been placed in Barrosoa in pre¬ 
vious studies of this series (King & Robinson, 19716, 
lV}ee]’ but the sPecies « now placed in the synonymy 
of Bartlettina hemisphaerica. 

The following nine species are recognized in the genus: 

Barrosoa apiculata (Gardner) R. King & H. Robinson, Brazil. 
arrosoa betonicaeformis (DC.) R. King & H. Robinson, Argen¬ 
tina, Bolivia, Brazil, Uruguay. 

Barrosoa cabrerae (B. Robinsc 
, Uruguay? 

) R. King & H. Robinson, 

) R. King & H. Robinson, Ar- 

Barrosoa candolleana (Ho< 
Argentina, Bolivia, Braz.,, Uruguay. 

Barrosoa confluentis (B. Robinson) R. King & H. Robinson, Bo- 

^lombiTen^elf R°binSOn) R ^ & H- R°binson, Co- 
Barren organensis (Gardner) R. King & H. Robinson, Brazil. 
Barrosoa ramboi (Cabrera) R. King & H. Robinson, Brazil 
Barrosoa trianae{B. Robinson) R. King & H. Robinson, Colom- 
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Plate 17. Barrosoa candolleana (Hook. & Am.) R. King & H. Robinson.-A. Habit, x Vi.—B. Base of plant, x Vi.-C. Head, x 7. - 
D. Older head showing receptacle, x 7.-E. Corolla outer surface, x 18.-F. Corolla inner surface with anthers, x 18,-G. Style, x 18.- 
H. Achene, x 18. 
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18. Dasycondylus 

Dasycondylus R. King & H. Robinson, Phytologia 24: 188. 1972. Type: Eupatorium lobbii Klatt. 

Erect or spreading subshrubs or shrubs, sometimes subscandent, moderately branched. Stems terete striat¬ 
ed, hirsute to hirtellous. Leaves opposite, distinctly petiolate; blades ovate to oblong, base cuneate to cordate 
margin entire to serrate. Inflorescence a corymbose panicle; heads sessile to short-pedicellate. Involucral 
pram ca. 15 25, subimbricate in 3-4 series, unequal, inner bracts somewhat deciduous, outer bracts often 
broad; receptacle conical, glabrous to sparsely pilose, strongly foveolate. Florets 20-60 in a head- corollas 
white, narrowly funnelform; cells of throat elongate with sinuous lateral walls; lobes triangular, about as long 
to twee as ong as wide, inner surface smooth with cells more quadrate than in throat, outer surface slightly 
papillose, glanduliferous, and setiferous; anther collars short, slightly swollen, cells with annular thickenings 
on walls; anther appendage ovate, longer than wide; style base enlarged, densely hirsute; style branches linear, 
slightly clavate distally, slightly mamillose. Achenes prismatic, 5-ribbed, sparsely setuliferous above- car- 
popodium distinct, broad, cells usually large with walls not thickened, in ca. 5-10 series, procurrent’onto 
lower part ofachene nbs; pappus of ca. 30-40 persistent, scabrid bristles in one series, apical cells of bristles 
narrowly obtuse to acute. Pollen grains ca. 20-25 in diameter. Plate 18. 

The carpopodia and receptacles of Dasycondylus indi¬ 
cate close relationship to Barrosoa, but there are a number 
of significant differences. Dasycondylus contains less her¬ 
baceous and more branching plants with subimbricate 
rather than eximbricate involucres. The corolla lobes are 
smooth on the inner surface, and the style base has a large 
hirsute node. It is the hairy stylar node after which Das¬ 
ycondylus is named. The distributions of the two genera 
are also somewhat different, Dasycondylus being concen¬ 
trated in Brazil in Minas Gerais and Bahia (King & Rob¬ 
inson, \912gg, 1980/) to the north of the Brazilian center 
of distribution of Barrosoa. One of the species of Dasy¬ 
condylus extends its range westward from Brazil to Bolivia 
and Peru. 

The genus Diacranthera of eastern Brazil, in Bahia and 
Ceard, has an aspect very similar to Dasycondylus, and 
members of both genera have been misidentified with the 
species now known as Dasycondylus resinosus and Di¬ 
acranthera crenata. Both genera have hirsute nodes at the 

base of the style, and the two are undoubtedly related. 
Diacranthera differs from Dasycondylus by the slightly 
convex rather than conical receptacles, and by the shorter 
cleft anther appendages. 

A key to most of the species of Dasycondylus has been 
provided by King and Robinson (\912gg). 

The following eight species are recognized in the genus: 

Dasycondylus debeauxii (B. Robinson) R. King & H. Robinson, 
Brazil. 

Dasycondylus dusenii R. King & H. Robinson, Brazil. 
Dasycondylus hirsutissimus (Baker) R. King & H. Robinson, Bra- 

Dasycondylus lobbii (Klatt) R. King & H. Robinson, Bolivia, 
Brazil, Peru. 

Dasycondylus platylepis (Baker) R. King & H. Robinson, Brazil. 
Dasycondylus regnellii R. King & H. Robinson, Brazil. 
Dasycondylus resinosus (Sprengel) R. King & H. Robinson Bra¬ 

zil. 
Dasycondylus riedelii R. King & H. Robinson, Brazil 

19. Diacranthera 

aaCRobta»nR' ^ & H' Robinson' Phytologia 24: 192- 1972- Type: Diacranthera ulei R. King & H. 

Perennial herbs or subshrubs, with few branches, slightly fleshy, in maritime habitats Stems terete striated 

:Z5,°PPOSlte;-atet°eUipticalwrthnareow.yaclmatebase ma^n 
crenulate to serrulate, venation prnnate with 2-3 pairs of ascending veins, pair near basal third somewhat 

"=rd,mTe aSf!nd,ng- ,nflorescence sli8My to strongly cymose with many branches- heads short- 
S sLrriTn bT Ca„25’ ex,mbncate'in 2 receptacle broadly co'vex glabrous. 
florets 50-65 in a head; corolla rosaceous, narrowly funnelform; cells of limb mostly short oblone or 

s“r‘to sThtTnUOUS nr SCarCely SiTUS WallS; IObeS tnangular' w longer than wide, toner 
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*^LTZhera ^ R ^ & H' R0biD80n-A- Hat>* x%•—B. Head, x6.-C 

rSS‘-“^%ssai:1KK£ 
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The generic name refers to the bilobed appendage on 
the apex of the anther. It is the short bilobed appendage 
and the shallowly convex receptacle that distinguish the 
genus from the closely related Dasycondylus. The two gen¬ 
era, Diacranthera and Dasycondylus, have large carpo- 
podia with large thin-walled cells that are procurrent on 
the achene ribs, a feature by which they are related to the 
genus Barrosoa. The two differ from the latter by the 
enlarged and hirsute base of the style. Diacranthera seems 
distinct from both Dasycondylus and Barrosoa by its mar¬ 
itime habitat, said to be in reach of salt spray. 

The two species occur along the coast of eastern Brazil 
in southern Bahia and in Ceara. The oldest name for the 
most common species, Campuloclinium crenatum, is the 
basis for the accepted combination of Diacranthera. A 
prior combination in Eupatorium, however, made it nec¬ 

essary for B. Robinson (1928) to provide a new name, E. 
carnosifolium, for use in that genus. Some confusion has 
resulted from the inclusion of specimens of three different 
species among the specimens cited by B. Robinson, both 
species of Diacranthera and one species of Dasycondylus. 
More confusion has resulted from the recent use of the 
name E. carnosifolium for the more remotely related shrub 
from the coast of Bahia, Litothamnus ellipticus. 

A key to the two species is provided by King and Rob¬ 
inson (1972/rA). 

The following two species are recognized in the genus: 

Diacranthera crenata (Schldl. in C. Martius) R. King & H. Rob¬ 
inson, Brazil. 

Diacranthera ulei R. King & H. Robinson, Brazil. 

20. Conocliniopsis 

Conocliniopsis R. King & H. Robinson, Phytologia 23: 308. 1972. Type: Conoclinium prasiifolium DC. 

Erect subshrubs or shrubs, with few to many branches. Stems terete, striated, hirtellous and minutely 
stipitate-glanduliferous. Leaves opposite, with few alternate above, distinctly petiolate; blades ovate, base 
often truncate, margin strongly crenate, trinervate from or near base. Inflorescence a dense corymbose panicle 
or cyme; heads short-pedicellate, pedicels sometimes slender. Involucral bracts 12-16, eximbricate, subequal, 
in ca. 3 series, persistent; receptacle high-conical, glabrous, strongly foveolate. Florets 20-30 in a head; 
corollas blue or lavender, narrowly funnelform, with outer surface glanduliferous, inside glabrous; cells of 
throat elongate with sinuous lateral walls; veins ^hickened below; lobes triangular, twice as long as wide, 
inner surface mamillose with broad cells, outer surface somewhat papillose distally; anther collars elongate, 
narrow, cells oblong with dense annular thickenings on walls; anther appendage ovate, longer than wide; 
style base not enlarged, glabrous; style branches filiform, scarcely broader distally, densely papillose. Achenes 
prismatic, 4-5-ribbed, setuliferous on ribs and lateral surfaces, without glands; carpopodium very prominent, 
annuliform with projecting setuliferous upper rim, cells rather large with firm walls, in 5-6 series; pappus 
of 30-35 persistent scabrid bristles in one series, apical cells of bristles acute to subacute. Pollen grains ca. 
16-20 pm in diameter. Plate. 20. 

Conocliniopsis is named after the genus Conoclinium 
in which the type species was originally included, and 
indirectly is named for the conical form of receptacle that 
is characteristic of both genera. The receptacles in Co¬ 
noclinium and Conocliniopsis are the most highly conical 
in the Gyptidinae, usually having the flower-bearing por¬ 
tion as high as wide or higher. The two genera are not 
regarded as close relatives, however, since Conoclinium 
is a genus of rhizomatous herbs with obsolete carpopodia, 
geographically restricted to the United States and Mexico. 

The closest relationships of Conocliniopsis seem to be 
with the South American genera, Barrosoa and Bejaranoa. 
The former of these has a distinct though shallow conical 
receptacle and large cells in the carpopodium, but lacks 
setulae on the achene and has the carpopodium procurrent 
on the achene ribs. Barrosoa is also a more herbaceous 
genus. Bejaranoa is most similar in habit, but has the 
receptacle not or minutely conical, the achene with both 
glands and setulae, the carpopodium somewhat smaller 
with much smaller cells, and the involucre weakly sub- 

The carpopodium of Conocliniopsis seems rather unique 
in the tribe by the manner that setulae are borne on its 
upper edge. The form of the carpopodium is particularly 
distinct from that in Barrosoa which lacks a rim and is 
procurrent on the ribs. In this respect, Bejaranoa seems 
the nearest relative. 

The single widely distributed species of Conocliniopsis 
has been represented in most botanical literature of the 
last 100 years under the wrong name. The name Eupa¬ 
torium ballotaefolium that has been applied to the species, 
proves to belong instead to a Colombian species of similar 
superficial appearance, but with detailed characters of the 
genus Lourteigia. Conocliniopsis also occurs in Colombia, 
but is more common in Venezuela and south of the Am¬ 
azon in eastern Brazil (Bahia, Ceard, Pernambuco). The 
original locality of the type species, Conoclinium prasi¬ 
ifolium, was Venezuela. 

The following single species is recognized in the genus: 

Conocliniopsis prasiifolia (DC.) R. King & H. Robinson, Brazil, 
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21. Bejaranoa 

Bejaranoa R. King & H. Robinson, Phytologia 40: 52. 1978. Type: Eupatorium balansae Hieron. 

Erect subshrubs or shrubs, moderately to rather densely branched. Stems terete, striated, densely hirtellous 
and glanduliferous. Leaves alternate or sometimes opposite, distinctly short-petiolate; blades ovate or ovate- 
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lanceolate, base obtuse and innervate, margin serrate to doubly serrate. Inflorescence terminal on leafy stems 
with densely corymbose branches; heads sessile or short-pedicellate. Imolucral bracts 8-15, subimbricate’ 

' ? senes'unetllJal and somewhat graduated, persistent; receptacle flat to minutely conical, glabrous or 

om^ w,U,h °rT t^° ” an r;uC0r0"aS White t0 paIe Iavender’ narrowly funnelform, glabrous inside, 
outside with glands above; cells of throat oblong with laxly sinuous walls; lobes ovate-triangular, scarcely 
tonger than wide inner surface smooth with cell scarcely shorter than in throat, outer surface densely 

Tm y PaPu'0Se "ear tip’ lateral marBins somewhat thickened; anther collars short- 
Sdfs"rie bat nOt0enlnr!cH8 T‘L ,°" waIls; “ther appendage oblong, longer than 
wtde style base not enlarged, glabrous; style branches linear, slightly minutely mamillose, slightly broadened 

PnST“C’5'nb,fd’Wlth setulae and 6*ands on sides, narrowed below; carpopodium shortly 
and broadly stopper-shaped, with distinct upper rim, cells rather small, quadrate to short-oblone in 4-8 
senes, with walls slightly thickened; pappus with ca. 30-55 persistent scabrid bristles 
cells of bristles acute or sometimes truncated. Pollen grains ca. 23-25 /im 

The genus is named after Prof. Gaston Bejarano of the 
Ministry for Forestry, National Parks, Hunting, and Fish¬ 
ing in Bolivia. 

The most notable aspect of Bejaranoa is the extent t 
which its characters are Critonioid and the fact that j 
could not theoretically be distinguished from some of th 
relatives of Koanophyllon. The style base is not enlarge 

nvolucre is subimbricate, the coroll 

surface, and the style branches are not papillose. Nc 
theless, detailed comparison of the structures with their 
equivalents in the Critoniinae show the many subtle dif¬ 
ferences that would be expected of the products of par¬ 
allelism. In spite of the approximation in described fea¬ 
tures, the involucre and corolla lobes of Bejaranoa do not 
look like those of any members of the Critoniinae. Fur¬ 
thermore, the annular thickenings in the cells of the anther 
collar in Bejaranoa are like those of the Gyptidinae and 
denser than in the Critoniinae. Though useless as a key 
character, the fact that the receptacle in Bejaranoa is 
sometimes minutely conical confirms the position of the 
genus in the Gyptidinae. 

The problem of relationship of Bejaranoa is also re¬ 
solvable by the recognition of the overall similarity and 
apparent close relationship to the genus Conocliniopsis in 
the Gyptidinae. The two genera are sufficiently close so 
as to be confused in the field and in the herbarium. Some 
setulae of the achene are actually on the upper rim of the 
carpopodium in Bejaranoa as in Conocliniopsis. The two 

genera are amply distinct in details, Conocliniopsis having 
an eximbricate involucre, a highly conical receptacle, 
mamillose inner surfaces of the corolla lobes, setulae but 
no glands on the achene, and large cells in the carpopo¬ 
dium. At the time Bejaranoa was described, the leaves 
were believed to be characteristically alternate, but the 
leaves in B. semistriata prove to sometimes be opposite. 
Still, completely or partially alternate leaves of Bejaranoa 
remain a distinction from Conocliniopsis. 

Bejaranoa also differs from Conocliniopsis by the small¬ 
er number of flowers in the head, the smallest number of 
flowers in a head of any member of the Gyptidinae except 
Gyptis. The low flower number in B. semistriata can be 
difficult to interpret, however, because of the manner in 
which two or three heads can form complexes in that 
species. 

The two species of Bejaranoa are distinctly separated 
geographically, the type species in Paraguay and Bolivia, 
and B. semistriata in eastern Brazil. Until recently, the 
latter species was known only from the original collection, 
but recent field work indicates that the species forms vast 
populations in parts of eastern Bahia. Distinctions of the 
species are given by King and Robinson (1978k). 

The following two species are recognized in the genus: 

Bejaranoa balansae (Hieron.) R. King & H. Robinson, Bolivia, 
Paraguay. 

Bejaranoa semistriata (Baker) R. King & H. Robinson, Brazil. 

ZZ. Prolobus 

Prolobus R. King & H. Robinson. Phytologia 50; 386. 1982. Type; Eupatorium nitidulum Baker 

short-acute; receptacle plain or slightly convex, glabrous. Flams L 12-14^1 h^H T*’ ™beCI'f' 

with sinu°'“1|Sat«hl,w^s;0loSs 
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extension of inner layer, inner surface mamillose below, anatomical apex of outer surface forming prominent 
hump; anther collar cylindrical, cells mostly short-oblong with dense transverse annular thickenings on walls- 
anther appendage oblong, scarcely longer than wide; style base not enlarged, glabrous; style appendage 
narrowly linear, short-mamillose. Achenes prismatic, 5-ribbed, slightly narrowed below, glabrous or with 1- 
2 setuiae above; carpopodium short-cylindrical, with distinct crenulate upper margin, cells oblong with 
thickened porose walls, in 2-3 senes; pappus with 25-30 irregularly elongate persistent bristles in one series 
outer surfaces not flattened and smooth, apical cells of bristles narrow, subacute. Pollen grains ca. 20 pm in 

Prolobus, like Litothamnus and Diacranthera, is a 
member of the Gyptidinae apparently restricted to mar¬ 
itime habitats. Like Litothamnus, it appears to be without 
close relatives in the subtribe. 

The genus is deceptively ordinary in its appearance, and 
seems superficially similar to Barrosoa on the basis of 
limited material. Recent collections from the type area 
near Salvador in Bahia, Brazil, confirm many small but 
significant differences. Prolobus is more of a shrub than 
Barrosoa, but this is not always evident in dried plants. 
It is the non-conical receptacle that initially calls rela¬ 
tionship to Barrosoa into question, and the carpopodium 
with a marked upper rim and thick-walled cells is totally 
inconsistent with any of the generic complex to which 
Barrosoa belongs. Further indication of an isolated po¬ 
sition in the subtribe is the unique structure of the corolla 
lobe after which Prolobus is named. The cells of the an¬ 
atomical inner surface form a papillose projection that 
extends well beyond the swollen tip of the anatomical 

outer surface. The inner projection tends to be somewhat 
sharper than in the illustration, and the papillosity of the 
inner surface tends to grade into larger mamillose cells in 
the middle of the base than is shown in the illustration. 
Nevertheless, the impression of a protruding tongue in 
the illustration is fairly accurate. 

At the time of the description of Prolobus (King & Rob¬ 
inson, 19826), the genus was thought to be related to 
Morithamnus, but reexamination of the corolla lobes in 
that genus has shown no approximation of the structure 
seen in Prolobus. No other candidates for close relation¬ 
ship can be offered at this time. In overall shape the car¬ 
popodium might suggest relation to Conocliniopsis or Be- 
jaranoa, but the thick-walled cells of the carpopodium in 
Prolobus seem unique in the subtribe. 

The following single species is recognized in the genus: 

Prolobus nitidulus (Baker) R. King & H. Robinson, Brazil. 

Trichogonia (DC.) Gardner, London J. Bot. 5: 459 1846 
Kuhnia section Trichogonia DC., Prodr. 5: 126. 1836. Leciotype: Kuhnia arguta H.B.K. 

Erect perennial herbs or subshrubs, sparingly branched above base Stom 
tudinal ridges, shortly pubescent, often with gland-tipped hairs. LeavefmZ ly aTe’mTte ZZT 

lobes; throat with cells elongate below and shorter above, with sinuous"«eral w^k th ’S'* *r°at -T* 

epappose, apical cells of bristles acute. Pollen grains ca. 18-23 wtadtaS? ”3*“* " aCheneS 
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niopsis which lacks strong setulae on the achene ribs. 
Achene pubescence does not seem to have been a factor 
in any subsequent evaluations of the genus Trichogonia. 

The principal factor in the wide acceptance of Tricho¬ 
gonia as a genus has been the plumose pappus that is 
found in most of the species. Traditionally, Trichogonia 
and Helogyne of the Alomiinae were the two genera with 
a plumose pappus in South America. Recent study has 
shown that the traditional concept excluded some species 
that should have been included, and included some that 
should be placed in other genera. 

The redefined Trichogonia is characterized by the dense 
pubescence on the upper part of the corolla. The rechar¬ 
acterization results in inclusion of some species without 
a plumose pappus, but has the benefit of excluding all 
species with a conical receptacle. The species added in¬ 
clude T. chodalii and T. phlebodes which have a capillary 
pappus and were previously placed in Eupatorium. Other 
additions are T. cinerea and T. dubia which are totally 
epappose, and which were placed in Alomia. B. Robinson 
(1906) commented on the relationship of the latter two 
species to Trichogonia even as he retained them in the 
artificial concept of Alomia. 

The excluded species fall into three genera which share 
various aspects of Trichogonia, Trichogoniopsis has a plu¬ 
mose pappus, essentially flat receptacle, and a stipitate 
achene base as in Trichogonia, but differs by the corolla 
pubescence, the nearly smooth stems, and the deeply cleft 
anther appendages. Platypodanthera has a slender base on 
most achenes as in Trichogonia, but has a short, fimbriate 

smooth stems, glabrous corollas, and a distinctively 
broadened anther collar. Campuloclinium has a habit sim¬ 
ilar to some Trichogonia and a slender base on the achene, 
but has a conical receptacle, a very broad annuliform 
carpopodium, prominent pale ribs on the achene, and 
lacks the distinctive corolla pubescence. Of the three, only 
Trichogoniopsis seems to have an immediate relationship 
to Trichogonia, 

Within Trichogonia a few distinctions are notable. The 
two Bolivian species, T. bishopii (King & Robinson, 1978t> 
and T. capitata are mostly opposite-leaved, a condition 
that is unusual in the genus. Opposite lower leaves are 
found in some other species, most notably T. rhodotricha 
of Brazil, and a subopposite condition is common in T, 
rhadinocarpa of the northern Andes. 

Among the Brazilian species, a natural group can be 
distinguished by the presence of numerous glands on the 
tube of the corolla. The same group has a tendency for 

. Included are T. ci¬ 

nerea, T. dubia, T. martii, T. menthaefolia, and T. zehnt- 

One species, T, harleyi, was originally credited with 10- 
flowered heads, the only such low number reported in the 
genus. More recent material, which apparently represents 
the same Bahian species, has approximately 20 flowers 

distinguishable by its densely spirally inserted minute 
leaves. Five other Brazilian species, T. hirtijlora, T, gra- 
zielae, T. laxa, T. santosii, and T. villosa, can be distin¬ 
guished from most others by the higher number (30-60) 
of flowers in the heads, but the five species do not form 
a natural group. 

The genus is common in Brazil with a few species in 
Paraguay, Bolivia, and the northern Andes. The two species 
in Colombia and Venezuela can be keyed in Aristeguieta 
(1964). A key to the Brazilian species has been provided 
by Barroso (1950) and distinctions of many Brazilian 
species are given by King and Robinson (1980d). 

The following 30 species are recognized in the genus: 

Trichogonia arguta (H.B.K.) Benth. & Hook, ex Klatt, Colombia, 

Trichogonia attenuata G. Barroso, Brazil. 
Trichogonia bishopii R. King & H. Robinson, Bolivia. 
Trichogonia campestris Gardner, Brazil. 
Trichogonia capitata (Rusby) B. Robinson, Bolivia. 
Trichogonia chodatii (Hassler) R. King & H. Robinson, Paraguay. 
Trichogonia cinerea (Gardner) R. King & H. Robinson, Brazil. 
Trichogonia dubia (B. Robinson) R. King & H. Robinson, Brazil. 
Trichogonia fiebrigii Mattf. in Pilger, Brazil, Paraguay. 
Trichogonia grazielae R. King & H. Robinson, Brazil. 
Trichogonia harleyi R. King & H. Robinson, Brazil. 
Trichogonia hassleri Mattf. in Pilger, Paraguay. 
Trichogonia heringeri R. King & H. Robinson, Brazil. 
Trichogonia hirtiflora (DC.) Schultz-Bip. ex Baker, Brazil. 

Trichogonia margarethi Soares Nunes, Brazil. 

Trichogonia prancii G. Barroso, Brazil. 
Trichogonia pseudocampestris R. King & H. Robinson, Brazil. 
Trichogonia rhadinocarpa B. Robinson, Colombia, Venezuela. 
Trichogonia rhodotricha Malme, Brazil. 

Trichogonia santosii R. King & H. Robinson, Brazil. 
Trichogonia scottmorii R. King & H. Robinson, Brazil. 
Trichogonia spathulaefolia Mattf. in Pilger, Brazil. 
Trichogonia tombadorensis R. King & H. Robinson, Brazil. 

Trichogonia zehntneri Mattf. in Pilger, Brazil. 

Trichogoniopsis R. King & H. Robinson, Phytologia 24: 180. 1972. Type: Eupatorium adenanthum DC. 
Kuhnia section Leiogonia DC., Prodr. 5: 127. 1836. Lectotype: Kuhnia podocarpa DC. 

Erect perennial herbs or subshrubs, with few branches. Stems terete, scarcely or not striate, hirsute. Leaves 
alternate or opposite, distinctly petiolate; blades ovate, base cuneate to cordate, margin serrate. Inflorescence 
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a lax cymose or corymbose panicle; heads with moderately long pedicels. Involucral bracts ca. 18-20, 
eximbricate, in 2 series, subequal; receptacle flat or shallowly convex, glabrous. Florets 25-50 in a head; 
corollas white, narrowly funnelform, outer surface with few or no hairs above; cells of limb oblong with 
slightly sinuous walls; lobes broadly triangular, ca. 1.5 times as long as wide, inner surface smooth, outer 
surface smooth and glanduliferous; anther collars narrow, cells usually oblong with strong annular thickenings 
on walls; anther appendage ovate, shorter than wide, strongly retuse to bilobed; style base not enlarged, 
glabrous; style branches long-clavate, slightly mamillose. Achenes prismatic, 5-ribbed, with a narrow stipitate 
base, hispidulous with setulae not restricted to ribs; carpopodium small, short-cylindrical, cells subquadrate 
with moderately thickened walls, in 3-5 series; pappus of ca. 30 plumose persistent bristles in one series, 
mostly smooth on outer surface, apical cells of bristles slenderly acute. Pollen grains ca. 23 /mi in diameter. 
Plate 24. 

The genus is named after the related genus Trichogonia 
with which it shares a number characteristics including a 
plumose pappus, an essentially flat receptacle, and narrow 
bases on the achenes. Trichogoniopsis differs by the lack 
of a dense covering of hairs on the upper part of the 
corolla, the lack of distinct ridges on the stem, and the 
deeply to completely cleft anther appendage. The achenes 
have setulae, contrary to the statement of DeCandolle 
(1836) under his section Leiogonia, but such setulae are 
not restricted to the angles of the achene as in many species 
of Trichogonia. 

Trichogoniopsis was not included in Trichogonia either 
by DeCandolle, or when the latter was raised to generic 
level by Gardner (1846). The first to include species lack¬ 
ing hairs on the corollas was apparently Asa Gray (1851). 
The species continued to be treated as part of Trichogonia 
until their removal by King and Robinson (1972cc). 

The species of Trichogoniopsis seem to have been par¬ 
ticularly subject to misinterpretation. Asa Gray concluded 
incorrectly that Eupatorium adenanthum of DeCandolle 
was the species now known as Macropodina bradei and 
provided a new name, Trichogonia gardneri for the 

DeCandolle species. The error remained uncorrected until 
the study of King and Robinson (1972cc), and most ma¬ 
terial in herbaria under the name E. adenanthum is Mac¬ 
ropodina. More recently. King and Robinson (1980ft) have 
shown that the Kuhnia podocarpa of DeCandolle has been 
misinterpreted by various authors (J. Baker, 1876) as a 
true Trichogonia, but that it is actually the proper name 
for the species of Trichogoniopsis commonly known as 
Trichogonia macrolepis Baker. 

Trichogoniopsis is restricted to Brazil, ranging near the 
coast from Sao Paulo in the south to Pernambuco in the 
north. Trichogoniopsis podocarpa seems to be most com¬ 
mon in restinga habitats. A key to three of the species is 
provided by Soares Nunes (1981), and other distinctions 
are given by King and Robinson (1980ft). 

The following four species are recognized in the genus: 

Trichogoniopsis adenantha (DC.) R. King & H. Robinson, Brazil. 
Trichogoniopsis grazielae Soares Nunes, Brazil. 
Trichogoniopsis morii R. King & H. Robinson, Brazil. 
Trichogoniopsis podocarpa (DC.) R. King & H. Robinson, Brazil. 

25. Platypodanthera 

Platypodanthera R. King & H. Robinson, Phytologia 24: 182. 1972. Type: Ageratum melissaefolium DC. 

Erect perennial herbs, with few branches. Stems terete or slightly hexagonal, faintly striated, glabrous to 
sparsely pilose. Leaves usually alternate, distinctly petiolate; blades ovate to lanceolate, base cuneate to 
subtruncate or rarely cordate, margin serrate. Inflorescence a lax cymose or subcorymbose panicle with 
elongate basal intemodes; heads with moderately long pedicels, pedicels fistulose above. Involucral bracts 
ca. 35, eximbricate, in 2 series, mostly subequal; receptacle low-conical, glabrous. Florets ca. 100 in a head- 
corollas pink or lavender, narrowly funnelform, glabrous; cells oblong with sinuous lateral walls; lobes broadly 
triangular, slightly longer than wide, smooth on both surfaces; anther collars short, greatly expanded below 
cells subquadrate with strongly annulate thickenings on walls; anther appendage slightly shorter than wide! 
truncate; style base not enlarged, glabrous; style branches longly and rather broadly clavate, smooth Achenes 
prismatic, 5-ribbed, with narrow usually stipitate base, setuliferous on ribs and upper surfaces- carpopodium 
narrowly annuliform, cells small, subquadrate, in 2-3 series, with moderately thickened walls; pappus of 
15-20 rather broad, subplumosely fimbriate bristles of various lengths, mostly half to two-thirds as long as 
corolla, m one congested series, smooth on outer surface, apical cells of bristles acute. Pollen grains ca 18 
am in rfiamptor Plato ° 
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The genus contains a single species which was originally 
described as an Ageratum by DeCandolle (1836) and was 
later transferred to Trichogonia by Mattfeld (1923). Even 
by traditional standards, the species did not fit comfort¬ 
ably in either genus in which it had been placed. Platy- 
podanthera differs from Ageratum by the numerous broad 
fimbriate bristles of the pappus, by the slender base on 
the achene, and by the lack of sunken glandular puncta- 
tions on the leaves. The Brazilian species is also geograph¬ 
ically remote from the center of diversity of Ageratum in 
Mexico and Central America, and the two genera are pres¬ 
ently regarded as members of two different subtribes. 
Platypodanthera is more like Trichogonia in the multi- 
segmented pappus and the slender achene bases, but dif¬ 
fers by the tendency of the receptacle to be conical, by the 
broader fimbriate rather than plumose pappus bristles, by 
the essentially smooth stems, and by the glabrous corollas. 
One additional feature distinguishes the genus from both 
Ageratum and Trichogonia, the short and basally broad¬ 

ened anther collar. It is after the unique form of collar, 
which is often as broad as long, that the genus Platypo¬ 
danthera is named. The pedicels, slightly broadened and 
fistulose above, are also somewhat distinctive. 

The genus is known only from Bahia and Pernambuco 
in Brazil. The typical variant has the broader sometimes 
cordate leaves from which the species derives its name. 
The other variant, from the Rio Contas area, has narrowly 
'anceolate leaves and more glabrous sometimes slightly 
hexagonal stems. Both variants have been grown from 
achenes and maintain their differences, but they hybridize 
with the broad-leaved form showing incomplete domi¬ 
nance. There are no obvious differences in the structure 
of the inflorescences. 

The following single species is recognized in the genus: 

Platypodanthera melissaefolia (DC.) R. King & H. Robinson, 

26. Neocuatrecasia 

Neocuatrecasia R. King & H. Robinson, Phytologia 20: 332,1970. Type: Eupatorium lobatum B. Robinson. 

Erect to procumbent perennial herbs, unbranched to densely branched. Stems terete, faintly striated. Leaves 
dually opposite, sessile to distinctly petiolate; blades ovate to deltoid or narrowly oblong, margin entire or 
dentate to deeply lobed. Inflorescence a lax to rather dense corymbose or cymose panicle; heads pedicellate. 
Involucral bracts ca. 10, eximbricate, in ca. 2 series, subequal; receptacle convex, glabrous. Florets 17-50 in 
a head; corolla white, with narrow basal tube, with abruptly expanded usually elongate and campanulate 
throat; cells of limb oblong with sinuous lateral walls; lobes triangular, longer than wide, inner surface densely 
papillose, outer surface smooth with a few hairs; anther collars short, cells subquadrate with dense transverse 
annular thickenings on walls; anther appendage ovate, longer than wide; style base enlarged covered with 
hairs; style branches longly clavate, densely papillose. Achenes prismatic, 5-ribbed, with narrowly stipitate 
base, densely setuliferous; carpopodium short-cylindrical to annuliform, cells small, subquadrate in ca 3- 
5 senes, with thin somewhat beaded walls; pappus of ca. 20-30 usually persistent and contiguous bristles in 
one senes (rather deciduous and not contiguous in N. sessilifolia), apical cells of bristles acute. Pollen grains 
ca. 19-23 um in HiametfM* Plat** 96 6 

The genus is named for Dr. Jose Cuatrecasas of the 
Smithsonian Institution, in Washington D.C., who has 
extensively studied the flora of the Andes, especially the 
Asteraceae. 

The genus consists of eight species that are distributed 
along the eastern slopes of the Andes in southeastern Peru 
and northcentral Bolivia. The distribution is west of and 
at higher elevation than most members of the Gyptidinae. 
The distribution, corolla shape, and cellular structure of 
the carpopodium are actually reminiscent of the genus 
Ageratina of the Oxylobinae, but Neocuatrecasia has hairs 
on the style base and dense annular thickenings on the 
cells of the anther collar, characters never seen in the 
Oxylobinae. The anther collars and the stipitate bases of 
the achenes are indicative of a relationship closer to Trich¬ 
ogonia, and pubescent style bases, while rather rare, are 
known in the Gyptidinae. 

Some members of the genus are notable for their dis¬ 
sected leaves. One species, N. sessilifolia, is distinct in 
both the sessile leaves and the fragile non-contiguous pap¬ 
pus bristles. In N. mancoana and N. hirtella the pubes¬ 
cence or papillosity of the style base continues upward on 
the lower part of the shaft, while in other species it is 
restricted to a tuft at the base. 

A key to species has been provided by King and Rob¬ 
inson (1972v) with two species added subsequently (King 
& Robinson, 1974c). 

The following eight species are recognized in the genus: 
Neocuatrecasia cuzcoensis R. King & H. Robinson, Peru. 
Neocuatrecasia dispar (B. Robinson) R. King & H. Robinson, 

Peru. 
Neocuatrecasia hirtella R. King & H. Robinson, Peru. 



GENERA OF THE EUPATORIEAE 109 

Plate 26, Neocuatreeasia lobata (B. Robinson) R. King & H. Robinson.—A Habit, x B. Head, x 7.—C < 
02.—D. Style, xl2.-E. Achene, x 12. 
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Neocuatrecasia lobata (B. Robinson) R, King & H. Robinson, 
Bolivia. 

Neocuatrecasia mancoana (B. Robinson) R. King & H. Robin¬ 
son, Peru. 

Neocuatrecasia sessilifolia R. King & H. Robinson, Peru. 

Neocuatrecasia thymifolia (Britton) R. King & H. Robinson, Bo¬ 
livia. 

Neocuatrecasia weddellii (B. Robinson) R. King & H. Robinson, 

27. Vittetia 

Vittetia R. King & H. Robinson, Phytologia 29: 122. 1974. Type: Eupatorium orbiculatum DC. 

Erect shrubs or subshrubs, woody at least at base, with few to many branches. Stems terete, minutely 
hirtellous. Leaves opposite or alternate, very short-petioled, subsessile; blades orbicular to broadly ovate or 
oblong, base broadly rounded, margin entire to crenate-serrate, distinctly trinervate from base. Inflorescence 
an ascending multi-branched corymbose panicle; heads rather slenderly pedicellate. Involucral bracts ca. 10- 
15, eximbricate, in ca. 2 series, subequal; receptacle flat, glabrous to minutely puberulous. Florets 10-12 in 
a head; corollas white to pink, narrowly funnelform or with narrow basal tube and rather campanulate limb; 
cells of limb elongate, often with closely sinuous lateral walls; lobes ovate-triangular, slightly longer than 
wide, smooth on both surfaces, with glands on outer surface; anther collar short-cylindrical, cells mostly 
subquadrate below, with dense transverse annular thickenings on walls; anther appendage ovate, as long as 
or slightly longer than wide; style base not enlarged, glabrous; style branches narrowly to broadly linear or 
narrowly clavate, densely sharply papillose, papillae sometimes very long. Achenes prismatic, 7-10-ribbed 
glanduliferous with few to many uniseriate non-glandular hairs; carpopodium small, annuliform to short- 
cylmdncal with minute subquadrate cells in 2-4 series, walls thin to slightly thickened; pappus of 30-65 
persistent bristles m one senes, apical cells of bnstles sharply acute. Pollen grains ca. 20-27 /urn in diameter. 

The genus is named for Nelly Vittet, coauthor with 
Cabrera on the studies of the Vemonieae and Eupatorieae 
of Santa Catarina in Brazil (1961, 1963). The genus is the 
only member of the Gyptidinae with seven or more ribs 
on the achenes. 

The genus consists of two species restricted to south¬ 
eastern Brazil, the type species in Santa Catarina, Parana, 
and Sao Paulo, and V, bishopii from the Serro do Cip6 
area of Minas Gerais. The two species are not similar in 
superficial aspect, and are very different in the general 
shape of the corolla, but ribbing of the achene, the pres¬ 

ence of uniseriate hairs and lack of twin-hairs on the achene, 
the broad subsessile leaves, the strongly ascending branch¬ 
es of the inflorescence, the detailed structure of the corolla 
lobes, and the dense sharp papillosity of the style branches, 
all indicate relationship. The similarities and differences 
of the two species are discussed by King and Robinson 
(1981*). 

The following two species are recognized in the genus: 

Vittetia bishopii R. King & H. Robinson, Brazil 
Vittetia orbiculata (DC.) R. King & H. Robinson, Brazil. 

28. Litothamnus 

Li‘°Rob£Zn' KiT’8 & H' R°binSOn’ Phytologia 44: 8a 1979- Type: Litothamnus ellipticus R. King & H. 

Strong rf,eraHelynbraHChin8’ Elab™US^n'Ai With subcamose stems and leaves. Stems 4-6-angled more 
strongly grooved "hen dry; intemodes short to moderate in length. Leaves opposite, with short often stout 
petiole; blades elliptical to slightly obovate, rather coriaceous, base acute, margin entire upper surface rather 
shiny, lower surface somewhat dulled. Innervate from above base with secondary veinsPnearlv Darallel to 
lower margin. Inflorescence corymbose, with opposite branches; heads short to moderately long-wdicellate 
Involucral bracts 12-15, eximbricate, in ca. 2 series, subequal, often with reddish“oure? b™«s toSd 
with prommulous irregular venation; receptacle flat, glabrous Florets ca 15 in a hpad- ’ 11 bat b °, 
fungiform, sparsely glandular-puberulous on outer surface; ^ls c^thniat^elon^itetvidrsinuouslirterafv^ns’ 
lobes ovate-tnangular, slightly longer than wide, inner surface with shon-ob\aTo^^^! ,, ’ 
illose outer surface papillose; anther collar short-cylindrical, cells short-oblong to su^uadratewilh de^ 
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Plate 27. Vittetia orbiculata (DC.) R. King & H. Robinson.—A. Habit, x>/2.—B. Head, x5.—C. Corolla outer surface, xlO.—D. 
Corolla inner surface with anthers, x 10.—E. Anther, x 20.—F. Style, x 10, with separate enlarged segment of papillae on appendage. - 
G. Achene, x 10. 

series, with thin or slightly thickened walls; pappus with ca. 30 persistent densely scabrid bristles, congested, 
subbiseriate, apical cells of bristles sharply acute. Pollen grains ca. 20-22 nm in diameter. Plate 28. 

The coriaceous to subcamose, glabrous, elliptical to ob- other members of the Gyptidinae, and closest relationship 
ovate, opposite leaves distinguish Litoihamnus from all is difficult to determine. The shrubby habit is reminiscent 
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vticus R. King & H. Robinson.-A. Habit, x'/2.-B. Head with separate ii 
l.-G. Achene, x 14. 

of Prolobus, also along the coast of Bahia, but the latter 
has an anomalous expansion of the inner surface of the 
corolla lobes and an expanded carpopodium with thick- 
walled cells, unlike anything in Litothamnus. Two other 
shrubby genera from south-central Bahia, Bahianthus and 

Morithamnus, have obovate, viscid leaves, have well- 
formed resin ducts in the throats of their corollas, and 
also have essentially glabrous outer surfaces on their pap¬ 
pus segments. Other genera of the subtribe differ even 
more by various characters including sometimes herba- 
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ceous habits, conical receptacles, pubescent bases or shafts 
of their styles, or reduced forms of anther appendages. At 
present, Litothamnus is regarded as clearly a member of 
the Gyptidinae, but rather isolated within that subtribe. 

Litothamnus is not totally without resemblance to any 
other member of the Eupatorieae. Some of the collections 
seen have been named as Kanimia nitida, a species now 
placed in Mikania that has a remarkable similarity to 
Litothamnus vegetatively. Both species occur in the 
shrubby zone along the coast of Bahia, the Mikania in the 
central part of the state in the area of Salvador south to 
the Rio Contas, and Litothamnus farther south in the 
Itabuna area southward to Porto Seguro. The two species 
are almost indistinguishable when sterile, the Mikania 
differing only by having leaves that tend to be slightly 
smaller and more pointed. Flowering plants of the two 
species differ by all the features that characterize the two 

different subtribes Gyptidinae and Mikaniinae, and there 
is no evidence of close relationship. 

In some cases, previous identifiers have noted that spec¬ 
imens of Litothamnus have more than four flowers in a 
head, and have distinguished the specimens from Mikania 
nitida. On those occasions, unfortunately, the name Eu- 
patorium carnosifolium has been applied. The latter name 
is appropriate for Litothamnus in its meaning, but it be¬ 
longs to a totally different species that is presently rec¬ 
ognized as Diacranthera crenata. The misidentifications 
of material of Litothamnus have contributed to the fact 
that the species remained undescribed until 1979. 

The name of the genus derives from the Greek words 
litos (= plain or simple), and thamnos (= shrub). 

The following single species is recognized in the genus: 

Litothamnus ellipticus R. King & H. Robinson, Brazil. 

29. Bahianthus 

Bahianthus R. King & H. Robinson, Phytologia 23: 312. 1972. Type: Mikania viscosa Sprengel. 

Erect shrubs, moderately branching, with stems, leaves, and involucres viscid. Stems terete, striated. Leaves 
densely spirally inserted, with distinct narrow petioles; blades obovate with narrowly cuneate acuminate 
base, distal margin serrate across an obtuse or truncate apex, with strongly ascending closely pinnate venation, 
veins and close reticulum of veinlets prominulous on both surfaces; resin cavities in leaves irregular, not 
forming continuous ducts. Inflorescence a corymbose panicle, branching strongly ascending and mostly extra- 
axillary, pedicels glabrous and striated; heads hemispherical. Involucral bracts 18-20, weakly subimbricate, 
in ca. 3 series, somewhat unequal to subequal, linear to lanceolate; receptacle flat to slightly convex, glabrous. 
Florets 15-22 in a head; corollas pink or white, narrowly funnelform to subcylindrical, tubes scarcely narrower 
than throat, resin ducts narrow and solitary along veins of throat; cells of throat elongate with slightly sinuous 
lateral walls; lobes triangular, as long as wide or slightly longer, bearing glands outside, papillose toward tip, 
mamillose with isodiametric cells on inner surface; collars with subquadrate to short oblong cells with strongly 
annulate or intricate thickenings on walls; anther appendage oblong-ovate, about as long as wide; style base 
not enlarged, glabrous; style branches filiform with slightly clavate tips, densely patently papillose. Achenes 
prismatic, 4-5-ribbed, with few glands; carpopodium enlarged, procurrent on lower part of achene ribs, cells 
irregular to oblong, large, with firm thin walls; pappus with ca. 30 persistent shortly ciliate-dentate bristles 
in one series, flattened on outer surface, apical cells of bristles narrowly rounded. Pollen grains ca. 25 pm 
in diameter. Plate 29. 

The genus Bahianthus is endemic to south-central Ba¬ 
hia, the state of Brazil after which the genus is named. 
The single species seems rather common in some locali- 

The nomenclatural history of the genus is representative 
of the confusion that has existed in the past regarding 
generic concepts in the Eupatorieae. The single species 
has been placed at various times in Mikania, Kuhnia, 
Gyptis, and Symphyopappus, and was only recently placed 
in Eupatorium by Steyermark (1953) on his reduction of 
the genus Symphyopappus. It is notable that previous au¬ 
thors have had such a disinclination to place a plant with 
the distinctive appearance of Bahianthus in the genus Eu¬ 
patorium. 

At the time Bahianthus was described (King & Rob¬ 
inson, 1972/), little was understood of the various related 

members of the Gyptidinae in the area of Bahia. It was 
, that the species could not be accommo- 

c name available at that time. Sym¬ 
phyopappus, which Bahianthus resembled in leaf surface 
and inflorescence form, was a genus with opposite leaves, 
strongly subimbricate involucres, and five flowers in a 
head, belonging to the subtribe Disynaphiinae. Agrian- 
thus, which is similar in its spirally inserted leaves and 
prominulous leaf veins, is undoubtedly closely related, 
but has the leaves subsessile and ascending at the base, 
the receptacles more conical, and the heads subsessile in 
a terminal cluster. Agrianthus also has pubescent stems 
and often paleaceous receptacles. 

The probable closest relative of Bahianthus is the genus 
Morithamnus, described as a genus only seven years ago 
(R. King et al., 1979). Both genera have viscid leaves and 
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stems, cuneate leaf bases, resin ducts in the corollas, shoul¬ 
ders on the achene below the callus, and smooth outer 
surfaces on the pappus segments. Morithamnus differs 
from Bahianthus most obviously in the larger and more 
succulent stems and leaves, the strictly eximbricate in- 
volucral bracts with firm slender tips, the general greater 
size of the heads with ca. 25-100 flowers, the distinct 

paired resin ducts along the veins in the leaves and in the 
throats of the corollas, the setulae on the ribs near the 
apex of the achene, and the more regular width of the 
segments of the pappus. 

The following single species is recognized in the genus: 

Bahianthus viscosus (Sprengel) R. King & H. Robinson, Brazil. 

30. Morithamnus 

Morithamnus R. King, H. Robinson & G. Barroso, Phytologia 44: 452. 1979. Type: Morithamnus crassus 
R. King, H. Robinson & G. Barroso. 

Erect shrubs or small trees, with candelabra-form branching, with stems, leaves and involucre viscid. Stems 
thick and fleshy, terete, subtly broadly striated, without hairs, with glandular punctations. Leaves opposite 
or alternate, long-petiolate; blades obovate to oblanceolate, to 15 cm long, base narrowly cuneate, margins 
entire, apex obtuse or acute; secondary veins somewhat irregular, subpinnate, strongly ascending, veinlets 
not prominulous, secondary veins with distinct resin ducts above and below. Inflorescence abruptly terminal 
on branches, withering with age and becoming overtopped by subfloral innovation, branches strongly as¬ 
cending and mostly extra-axillary; pedicels moderately to very long; heads hemispherical. Involucral bracts 
ca. 35, eximbricate, in 2 series, herbaceous, linear to narrowly lanceolate, with narrow tips, inner bracts 
persistent; receptacle flat to slightly convex, glabrous. Florets ca. 25-100 in a head; corollas pink or white, 
narrowly funnelform; tubes broad, gradually broadened into cylindrical throat; resin ducts of throat paired 
along veins; cells oblong with walls not or weakly sinuous in throat, gradually shorter in lobes; lobes ovate- 
oblong, smooth inside, outside with glands and sometimes minutely crested; anther collar short-cylindrical, 
cells mostly oblong with dense transverse annular thickenings on walls; anther appendage oblong-ovate; style 
base not enlarged, glabrous; style branches filiform, densely papillose. Achene prismatic, 5-ribbed, with or 
without shoulders above, base shortly constricted, mostly glabrous, densely setuliferous on upper part of 
ribs; carpopodium short-cylindrical, cells subquadrate, rather laige with firm scarcely thickened walls, in ca. 
5 series; pappus with 20-25 capillary or irregularly shortened persistent segments, with outer surfaces flattened 
and essentially smooth, densely scabrid or sub-barbellate on margins, apical cells of segments sharply acute. 
Pollen grains 27-30 pm in diameter. Plate 30. 

The genus is thoroughly distinct in the tribe by its ro¬ 
bust, often candelabra-form, fleshy, viscid nature. Micro¬ 
scopically, the paired resin ducts along the veins in the 
leaves and corollas are unique in the Eupatorieae. The 
closest relative seems to be Bahianthus, from the same 
area of south-central Bahia, which has smaller, coriaceous, 
obovate to oblanceolate, viscid leaves, with prominulous 
venation; a similar form of inflorescence and receptacle, 
and a more subimbricate involucre and blunter involucral 
bracts. Bahianthus also has resin ducts in the corolla, but 
single along each vein, and has pappus bristles flattened 
and smooth on the outer surface, but more irregular in 
width and toothing. The fact that the generic differences 
are consistent between the two quite different species of 
Morithamnus, tends to reinforce the generic separation. 

The two species of Morithamnus show some differences 
that are of interest in assessing the relationships of the 
genus. The type species has shoulders below the upper 
callus of the achene, similar to the achenes of Bahianthus, 
but the Mattfeld species seems to have nearly straight 

sides. The type species also has a short pappus, that was 
a partial factor in the initial establishment of the genus, 
but the Mattfeld species has bristles of more normal length. 
Such reductions of pappus length seem common in some 
members of the Gyptidinae, where they seem to be of very 
minor phyletic significance. Finally, the two species of 
Morithamnus differ in the insertion of their leaves. Phyl- 
lotaxy is unquestionably a character of erratic reliability 
in the Asteraceae, but the opposite-leaved condition of 
the Mattfeld species seems to intrude into a group of 
genera with spirally inserted leaves that has seemed, per¬ 
haps mistakenly, to be rather natural. 

The genus honors Dr. Scott A. Mori, who was at the 
time of its description, Curator of the Herbarium at CE- 
PEC in Itabuna in Bahia. 

The following two species are recognized in the genus: 

Morithamnus crassus R. King, H. Robinson & G. Barroso, Brazil. 
Morithamnus ganophyllus (Mattf.) R. King & H. Robinson, Bra- 
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31. Agrianthus 

Agrianthus C. Martius ex DC., Prodr. 5: 125. 1836. Type: Agrianthus campestris C. Martius ex DC. 

Erect many-branched shrubs, with glabrous appearance. Stems terete, striated. Leaves densely spirally 
inserted, ascending from broadly sessile bases and usually imbricated, with tips often recurving, glabrous; 
blades elliptical to oblong-lanceolate or subulate, with venation subparallel, with large internal resin ducts 
in one layer. Inflorescence terminal on normal leafy branches, abrupt, a dense cluster of sessile or subsessile 
heads. Involucral bracts ca. 18-40, eximbricate to weakly subimbricate, in ca. 3 series, subequal, lanceolate; 
receptacle convex to conical, often with scattered narrow paleae, without hairs. Florets 20-45 in a head; 
corollas usually purplish (white in A. campestris), narrowly funnelform, with single distinct resin ducts along 
veins in throat, cells of throat oblong with not or weakly sinuous lateral walls; lobes triangular, slightly longer 
than wide, mamiUose to slightly papillose on inner surface, with slightly to strongly papillose apical cap on 
outer surface, with glands externally; anther collars cylindrical, cells subquadrate to short-oblong, becoming 
longer above, with dense annular or intricate thickenings on walls; anther appendages longer than wide; style 
base not enlarged, glabrous, shaft glabrous; style branches narrowly clavate, strongly mamiUose. Achenes 
prismatic, 5-ribbed, stout, somewhat curved, slightly narrowed below, bearing setulae and occasional glands 
on surface; carpopodium annuliform, cells large, quadrate, rather thin-waUed, in several series; pappus with 
20-40 narrow sometimes subplumose segments in one series, as long as coroUa in some species, less than 
one-third length of corolla in three species, flattened on outer surface, apical cells of segments mostly acute. 
Pollen grains ca. 27-30 ^rni in diameter. Plate 31. 

The genus Agrianthus is one of the most distinctive in 
habit of any in the Eupatorieae, being distinguished ap¬ 
propriately by B. Robinson in his key (1913a) on the basis 
of the sessile inflorescence and the squamiform imbricated 
leaves. The traditional acceptance of the genus, however, 
owes less to the distinctive aspect than to the short pappus 
found in a number of the species including the type. In 
Agrianthus, as in a number of other genera in the Gyp- 
tidinae, the length of the pappus is variable, some species 
having pappus bristles of normal length. 

As a result of the distinctive aspect of the genus, the 
original concept, based on two species, was a natural one, 
and most subsequent additions have maintained the in¬ 
tegrity of the group. The one striking exception was 
Agrianthus corymbosus, described by DeCandolle in his 
supplement to the Compositae in the Prodromus (1838). 
The latter species was recognized as at least sectionally 
distinct by DeCandolle on the basis of its pedicellate heads. 
On the basis of the different inflorescence form, the pet- 
iolate spreading leaves, and the pubescent shaft of the 

style, the latter species has subsequently been segregated 
into the genus Stylotrichium by Mattfeld (1923). 

Agrianthus was originally described as having a glabrous 
receptacle, but paleae have been described from a number 
of the more recently described species, and the character 
has been used to distinguish between species by Mattfeld 
(1923). Paleae have been found in some material of A. 
empetrifolius, however, and occurrence of the character 
seems somewhat unreliable. 

The genus is restricted to northern Minas Gerais and 
south-central Bahia in Brazil. The treatment by Mattfeld 
(1923) remains the only complete review of the species. 

The following six species are recognized in the genus: 

Agrianthus campestris C. Martius ex DC., Brazil. 
Agrianthus empetrifolius C. Martius ex DC., Brazil. 
Agrianthus leutzelburgii Mattf. in Pilger, Brazil. 
Agrianthus microlicioides Mattf. in Pilger, Brazil. 
Agrianthus myrtoides Mattf. in Pilger, Brazil. 
Agrianthus pungens Mattf. in Pilger, Brazil. 

32. Arrojadocharis 

Arrojadocharis Mattf., Notizbl. Bot. Gart. Berlin-Dahlem 10:1053. 
in Pilger. 

Arrojadoa Mattf. in Pilger, Notizbl. Bot. Gart. Berlin-Dahlem 8: 
Mattf. in Pilger, non Arrojadoa Britton & Rose. 

1930. Type: Arrojadoa praxeloides Mattf. 

434. 1923. Type: Arrojadoa praxeloides 

un£Z?e nonT„‘!f!* T*"™1 ^ wi,h mtermi«d Seriate glandular hairs and 
umsenate non-glandular hairs on stems and leaves. Stems terete, striated. Leaves spirally inserted sessile- 
blades linear, with parallel venation. Inflorescence of single heads or lax corymbs terminating leafy branches’ 
heads short- to long-pedicellate. Involucral bracts ca. 20, eximbricate, in 2-3 series subequaf narrowly 
lanceolate; receptacle highly conical, paleaceous in lower part. Florets ca. 50-60 in a’iJd- corollas pink 
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funnelform, with small glands on outer surface; cells of throat elongate with sinuous lateral walls; lobes 
triangular, slightly longer than wide, mamillose on inner surface, papillose on most of outer surface; anther 
collars cylindrical, cells mostly elongate, a few short-oblong cells below, densely ornamented with annular 
thickenings on walls; anther appendages mostly half to two-thirds as long as wide; style base not enlarged, 
glabrous, shaft of style glabrous; style branches clavate, mamillose. Achenes prismatic, 5-ribbed, stout, 
somewhat curved, slightly narrowed below, with setulae and occasional glands on sides; carpopodium cy¬ 
lindrical or annuliform, cells large, quadrate, with rather thin walls, in many series; pappus variable, lacking 
or with ca. 25 short or long bristles, apical cells of bristles acute. Pollen grains ca. 23 pm in diameter. Plate 

The genus Arrojadocharis is most distinct in the highly 
conical receptacle with paleae on the lower part. The genus 
is also distinct among the Gyptidinae by the spirally in¬ 
serted linear leaves. 

In his original description of the genus, Mattfeld (1930) 
placed Arrojadoa in the typical element of the tribe, the 
Ageratinae as designated at that time, and mentioned var¬ 
ious similarities to Eupatorium section Praxelis. The short 
pappus was apparently regarded as a primary distinguish¬ 
ing character. The short anther appendages were men¬ 
tioned only in the description. By the time of the tribal 
survey of H. Robinson and King (1977), it was the short 
appendage of the anther that was given prime consider¬ 
ation, and the genus Arrojadocharis was placed in the 
Piqueria group with other genera such as Ageratum or 
Phania having a reduced anther appendage or reduced 
pappus or both. The genus was geographically somewhat 
anomalous in that primarily Central American and An¬ 
dean group, however, and was without evident close rel¬ 
atives. Proper placement in the subtribe Gyptidinae was 
firmly established by King and Robinson (1979c) along 
with the description of a second species having a normal 
capillary pappus and a somewhat longer anther appen¬ 
dage. Except for the paleae on the receptacle, the latter 
species would have fallen into the broad traditional con¬ 
cept of Eupatorium, and was obviously not a member of 
the Ageratinae as presently conceived. 

In the Gyptidinae, Arrojadocharis can be placed in a 
series of genera characterized by densely spirally inserted 
leaves. The genus is somewhat unusual but not unique in 
the subtribe by the very short anther appendage of the 
type species. Arrojadocharis is only the most extreme ex¬ 

ample of a number of genera in the Gyptidinae sometimes 
having a shortened pappus. The pappus variation includes 
some plants of Mattfeld type series which have no pappus 
whatsoever. 

A point of interest involves the superficially similar¬ 
looking fine whitish spreading pubescence of the stems 
and leaves. The obvious hairs in the type species are bi- 
seriate and gland-tipped, while the hairs of similar size in 
A. santosii are uniseriate and non-glandular. Such struc¬ 
turally different hairs cannot be considered develop- 
mentally equivalent. Detailed examination shows that in 
each species minute examples of the contrasting type of 
hairs are intermixed. The actual difference proves to be 
in the relative prominence of the two differing hair types. 

Both species of Arrojadocharis are known from single 
collections from the Bom Jesus and Pico das Almas areas 
in south-central Bahia, Brazil. The distinctions are dis¬ 
cussed by King and Robinson (1979e). 

The Asteraceous genus of Mattfeld and the Cactaceous 
genus of Britton and Rose were both named in honor of 
Dr. Miguel Arrojado Lisboa, at one time superintendent 
of Estrada de Ferro Central de Brazil, who made extensive 
botanical explorations of the semiarid regions of Brazil in 
the early part of the twentieth century. The Cactaceous 
genus had priority by three years, and a variation of the 
name was provided as a replacement for the Asteraceous 
genus by Mattfeld (1930). 

The following two species are recognized in the genus: 

Arrojadocharis praxeloides (Mattf.) Mattf., Brazil. 
Arrojadocharis santosii R. King & H. Robinson, Brazil. 

33. Lasiolaena 

Lasiolaem R. King & H. Robinson, Phytologia 24: 185. 1972. Type Eupatorium blanchetii Schultz-Bip. 

7“ “ ma“y bTCheS: With Stems’Ieaves’ and °uter ^aces of involucre tomentose. 
Stems erete, striated. Leaves inserted in a dense spiral, short-petiolate; blades narrowly to broadly obovate, 
serrulate above, apex obtuse or shortly acute. Inflorescence densely corymbose on tips of leafy branches, 

^ f ^ “V 2°’Wealdy sub'mbricate, in 2-3 series, mostly subequal, oblong- 
lanceolate; receptacle distinctly conical, pilose with a few hairs. Florets 18-45 in a head; corollas narrowly 
funnelfoim. With scattered small glands on outer surface; cells of throat oblong with wealdy sinuous or non- 
onnml rf wall5;‘0bes ‘rtangularslightly to distinctly papiUose on both surfaces, with or without hairs 
on outer surface; anther collars cylindrical, with few to many subquadrate cells below, with longer cells 
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above, with dense annular thickenings on walls; anther appendages two-thirds as long as wide to slightly 
longer than wide; style base not enlarged, glabrous; style shaft glabrous; style branches linear, slightly mam- 
illose to short-papillose. Achenes prismatic, 5-ribbed, slightly narrowed below, bearing setulae and glands; 
carpopodium annuliform with rather distinct upper rim, cells large and quadrate, in many series, with walls 
scarcely thickened; pappus with 20-40 persistent bristles in one congested series, bristles with scabrae fused 
into slight wing along lower margins, with outer surface flattened and nearly smooth, apical cells of bristles 
sometimes with rounded tips. Pollen grains ca. 20-25 ym in diameter. Plate 33. 

The most distinctive features of Lasiolaena are the spi¬ 
rally arranged leaves, the tomentum on the stems, leaves, 
and involucres after which the genus is named, and the 
winged bristles of the pappus. The broadened pappus bris¬ 
tles approach or even exceed the limits of what should be 
called capillary. The conical receptacle of the genus was 
originally thought to indicate relationship to Barrosoa and 
Conocliniopsis (King & Robinson, 1972#), but the char¬ 
acter occurs widely among various groups of genera in the 
Gyptidinae. 

Closest relationship of Lasiolaena evidently lies with a 
series of genera having spirally inserted leaves and some¬ 
what winged or broadened pappus segments, including 
Agrianthus, Stylotrichium, and Bahianthus. The latter 
genera have neither the tomentum nor the regularly elon¬ 
gate pappus segments of Lasiolaena. Also, each differs 
further by its own peculiarities, the sessile ascending im¬ 
bricated leaves with parallel venation in Agrianthus, the 
densely glanduliferous white corollas, the more subum- 
bellate inflorescence, the more eximbricate involucre, and 
the pubescent style shaft in Stylotrichium, and the gla¬ 
brous viscid leaves, the subfasciate inflorescence, the co¬ 
rollas with distinct resin ducts, the glabrous achenes, and 
the flattened receptacle in Bahianthus. Of the genera men¬ 
tioned, Bahianthus is considered the most remote, being 
itself more closely related to Morithamnus. 

The anther appendages of most species of Lasiolaena 
are about as long as wide or slightly longer, but those of 
L. morii are only about two-thirds as long as wide in 
immature material seen. The appendages in mature ma¬ 
terial of the latter species seem unique in the tribe in being 
deciduous. Remnants of some mature appendages indi¬ 
cate a belated elongation and formation of a weak un- 
sclerified intercalary zone at the base. 

The genus Lasiolaena contains five known species, all 
from central and south-central Bahia in Brazil. Four of 
the species have been described during the present series 
of studies. Only one species is known from collections 
other than its type series, and discovery of additional 
species seems likely. A key is provided by King and Rob¬ 
inson (1979/) to four of the species, with one species added 
subsequently (King & Robinson, 1980/). 

The following five species are recognized in the genus: 

Lasiolaena blanchetii (Schultz-Bip. ex Baker) R. King & H. Rob¬ 
inson, Brazil. 

Lasiolaena duartei R. King & H. Robinson, Brazil. 
Lasiolaena morii R. King & H. Robinson, Brazil. 
Lasiolaena pereirae R. King & H. Robinson, Brazil. 
Lasiolaena santosii R. King & H. Robinson, Brazil. 

34. Stylotrichium 

Stylotrichium Mattf. in Pilger, Notizbl. Bot. Gart. Berlin-Dahlem 8: 436. 1923. Type: Agrianthus corymbo- 

Erect shrubs, with few to many branches, with stems, peduncles, and corollas bearing short Hieraceum- 
type hairs. Stems terete, striated. Leaves densely spirally inserted, narrowly sessile to short-petiolate; blades 
narrowly obovate to orbicular, undersurface with prominent reticulate venation. Inflorescence abruptly 
corymbose to subumbellate on tips of leafy branches; peduncles distinct, sometimes rather long. Involucral 
bracts ca. 25, eximbricate, in ca. 2 series, subequal, oblanceolate, bicostate on outer surface' receptacle 
distinctly conical, glabrous. Florets ca. 25-50 in a head; corollas white, short-funnelform, with stalked glands 
below lobes, with sessile glands on outer surfaces of lobes; cells of throat oblong, with scarcely to distinctly 
smuous lateral walls; lobes triangular, about as long as wide, mamillose on inner surface, papillose on most 
of outer surface; anther collars cylindrical, with few to many subquadrate cells below, cells becoming longer 
above, densely ornamented with annular or intricate thickenings; thecae reddish in most species (pale in S 
corymbosum); anther appendages about half as long as wide, truncate or emarginate at apex- style base not 
enlarged, glabrous; style shaft and bases of style branches on outer surface densely pubescent’with hairs and 
glands; style appendages with clavate tips, densely papillose below tips. Achenes prismatic 5-ribbed stout 
somewhat curved, slightly narrowed below, bearing setulae and occasional glands on sides; carpopodium 
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cylindrical or annuliform, cells large, quadrate, in many series, with walls not thickened; pappus short or 
lacking, when present with 20-25 short, laterally densely fringed, persistent bristles in one series, apical cells 
of bristles often blunt. Pollen grains ca. 23-25 nm in diameter. Plate 34. 
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Mattfeld (1923) named the genus Stylotrichium after its 
most distinctive feature, the dense pubescence on the shaft 
and lower part of the branches of the style. The character 
appears in all four of the known species, varying only by 
the lack of intermixed glands in S’, edmundoi. Pubescence 
occurs on the style shaft in only one other genus of the 
Eupatorieae, the distantly related Sartorina of the subtribe 
Fleischmanninae. Closely related genera all have glabrous 
style shafts. 

The species of Stylotrichium also all share a rather dis¬ 
tinctive form of pubescence on the stems, peduncles, and 
corollas, unlike that in related genera. The majority of the 
hairs are a small form of what might be generally termed 
the Hieraceum-type, being biseriate with a triangular shape, 
and tapering to a tip which often bears a minute gland. 
The outer walls of the hair are somewhat thickened while 
the walls between the two rows of cells are thin and form 
a variably zigzag line. 

Unlike many of the related genera, Stylotrichium has 
been spared inclusion in the broad concept of Eupatorium 
because of the consistently reduced form of the pappus. 
The type species was initially placed in Agrianthus, a genus 
to which it was related, but from which it differs strikingly 
in its foliation and style structure. The species was trans¬ 
ferred at one point to Ageratum (J. Baker, 1876), a genus 
from which it differs most notably by the Gyptidine form 
of pappus with 20 or more segments. Originally, Mattfeld 
(1923) placed Stylotrichium in the then broadly defined 
typical subtribe of the Eupatorieae, but a close comparison 
was made with Agrianthus. The probable closest relative 
of Stylotrichium is Lasiolaena, which was known until 
recently from only one species placed in Eupatorium. Styl¬ 

otrichium differs from the latter by its unique pubescence 
features as well as some other characters mentioned under 

In spite of one suggestion to the contrary, the corollas 
of Stylotrichium are apparently all white. The pink-flow¬ 
ered specimen cited as S. corymbosum by Barroso (1957) 
has proven to be a Lasiolaena. 

Stylotrichium sucrei demonstrates that the genus is ca¬ 
pable of significant diversity. The hairs of its stems, leaves, 
and peduncles have glandular tips while the hairs of the 
other species do not. The upper surfaces of its leaves are 
densely pubescent while the leaves of the other species 
have only a few hairs on the main veins. The corollas are 
longer and more funnelform, while in the other species 
the corollas are scarcely narrower below. The achene, which 
is the most distinctive part, has no pappus, has a short 
and very broad annuliform carpopodium, and a unique 
type of peg-like setulae with rounded tips, all different 
from the other species. Nevertheless, in all essential fea¬ 
tures of the genus, the species is a Stylotrichium. 

The genus is endemic to central and south-central Bahia 
in Brazil. A treatment of the genus with a key to three of 
the species has been provided by Barroso (1957). Dis¬ 
tinctions of the four known species, with some corrections 
of concepts, are given by King and Robinson (1980a). 

Stylotrichium corymbosum (DC.) Mattf. in Pilger, Brazil. 
Stylotrichium edmundoi G. Barroso, Brazil. 
Stylotrichium rotundifolium Mattf. in Pilger, Brazil. 
Stylotrichium sucrei R. King & H. Robinson, Brazil. 

35. Bishopiella 

Bishopiella R. King & H. Robinson, Phytologia 48: 418. 1981. Type: Bishopiella elegans R. King & H. 
Robinson. 

Acaulescent, scapose, annual or short-lived perennial herbs, without evident branching. Leaves forming a 
rosette, short-petiolate or sessile; blades fleshy, oblanceolate with narrowly cuneate base, margins entire, 
apex narrowly obtuse; secondary veins strongly ascending in trinervate form, obscure. Inflorescence with 
long scape, terminating in a small few-branched cyme; pedicels short; heads broadly campanulate. Involucral 
bracts ca. 20, eximbricate, in ca. 2 series, equal or subequal, linear-lanceolate; receptacle highly conical, 
glabrous, with large maculae and narrow recessed interstices. Florets ca. 40-50 in a head; corollas white! 
shortly funnelform from a broad, tapering, scarcely narrowed base, outer surface with a few short-stalked 
glands; cells of throat oblong with scarcely sinuous lateral walls; lobes ovate-triangular to triangular, as long 
as wide, strongly mamillose on inner surface, outer surface papillose near margins and apex; anther collar 
short-cylindrical, cells subquadrate to short-oblong, with strong transverse annular thickenings on walls; 
anther appendage about half as long as wide, broadly rounded to truncate at tip; style base not enlarged! 
glabrous; style branches broadly linear to strap-shaped, slightly broader distally, mamillose, essentially 
smooth at tip. Achenes short-prismatic, 5-ribbed, slightly narrowing below, with many long setulae on sides; 
carpopodium narrowly annuliform on broad achene base, somewhat indistinct, cells subquadrate, in 2-3 
tiers, with walls usually thin; pappus of ca. 35 persistent bristles in one series, with dense fringes or wings 
of confluent scabrae on lateral margins, with flat and smooth outer surfaces, apical cells of bristles sharply 
acute. Pollen grains ca. 25-28 pm in diameter. Plate 35. 
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e 35. Bishopiella elegans R. King & H. Robinson.—A. Habit, x Vi.—B. Cluster of heads, x 11/2, with separate enlarg 
e involucral bract-C. Corolla outer surface, x 12.—D. Corolla inner surface with anthers, x 12.—E. Anthers showing a] 
n, x22.—F. Style, x 12.—G. Achene, x 12, with group of representative pappus bristles. 

The genus Bishopiella is totally distinct within the Gyp- 
tidinae by the rosulate scapose habit. The habit is most 
closely approached elsewhere in the tribe in the remotely 
related West Indian genera Ciceronia and Antiilia of the 
Critoniinae. Other Eupatorieae with rosulate leaves are 
restricted to the subtribe Liatrinae of the southeastern 

United States. It is notable that of the members of the 
tribe having such habits, only Antiilia was ever included 
within the broad concept of Eupatorium. 

The characters of Bishopiella thoroughly distinguish the 
genus from any possible relatives, but detection of possible 
relatives within the Gyptidinae is made difficult. The con- 
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ical receptacle with large maculae resembles those oiBar- 
rosoa, Dasycondylus, and Conocliniopsis, but Bishopiella 
differs from the first two of these by the small carpopo- 
dium and the dense setulae on the achene, and from the 
second by the simple base of the style. Neither does Bish¬ 
opiella seem particularly reminiscent of the more shrubby 
Conocliniopsis. It is assumed in this treatment that the 
rosulate habit would be more easily derived from plants 
with spirally inserted leaves such as those of the Agrian- 
thus relationship. Such plants are common in the area of 
south-central Bahia in Brazil where Bishopiella is found, 
and many show similarly fringed lateral margins on the 
pappus bristles. Such genera are mostly shrubs, however, 
and all have distinctive features of their own. The rela¬ 

tionships of Bishopiella within the Gyptidinae cannot be 
considered resolved, and the distinct impression remains 
of an isolated genus having the general characteristics of 
the subtribe, but having none of the peculiarities of any 
of the smaller generic complexes. 

The genus is known from only the type-collection series 
of the single species. The habitat was a boggy marsh on 
the slope of the Pico das Almas. 

The genus is one of two in the Eupatorieae named after 
the co-collector of the type specimens, Dr. Luther Earl 
Bishop. 

The following single species is recognized in the genus: 

Bishopiella elegans R. King & H. Robinson, Brazil. 

36. Campuloclinium 

Campuloclinium DC., Prodr. 5: 136. 1836. Type: Eupatorium macrocephalum Less. 
Eupatorium section Campuloclinium (DC.) Benth. ex Baker in C. Martius, FI. Bras. 6(2): 354. 1876. 

Erect coarse herbs or subshrubs, with few to many branches. Stems terete, striated, usually hirsute. Leaves 
opposite or alternate, sessile or on narrowly winged petioles; blades ovate to narrowly oblong. Inflorescence 
corymbose, with few to many heads, with ultimate branches often long; heads moderate-sized or often large. 
Involucral bracts ca. 15-30, eximbricate to weakly subimbricate, in 2-3 series, subequal, often rather broad 
(fleshy at base in C. irwinii); receptacle highly rounded to conical, with small scars raised on protuberances, 
glabrous. Florets 30-100 in a head; corollas pink, lavender, or purple, narrowly fiinnelform, basal tube 
somewhat constricted above nectary; cells of throat elongate with sinuous lateral wails; lobes broadly tri¬ 
angular, usually slightly wider than long, with isodiametric usually mamillose or papillose cells on inner 
surface, slightly to strongly papillose with projecting cells on most of outer surface, with glands and often 
hairs outside; anther collar shortly cylindrical, cells subquadrate below, becoming longer above, with dense 
horizontal, oblique, or vertical thickenings on walls; anther appendage oblong, about as long as wide to ca. 
1.5 times wider than long; style base not to distinctly enlarged, with few to many hairs (glabrous in C. irwinii); 
style branches broadly linear, flat, slightly mamillose to papillose. Achenes elongate, 4-7 mm long, prismatic, 
with narrowly stipitate base, with 5 prominent, pale, strongly setuliferous ribs, with few to many glands; 
carpopodium greatly enlarged, annuliform to very short-cylindrical, completely enclosing protuberances of 
receptacle when attached, with large cells subquadrate or wider, in ca. 6-8 series, walls slightly thickened; 
pappus of ca. 25-40 persistent scabrellous bristles in one series, usually elongate (short in C. alternifolium 
and C. campuloclinioides), apical cells of bristles subacute to acute. Pollen grains ca. 21-25 urn in diameter 
Plate 36. 

The genus Campuloclinium is named after the hemi¬ 
spherical to conical receptacle that was emphasized in the 
original description. Also apparently important in the 
original delimitation (DeCandolle, 1936) were the lack of 
hairs on the receptacle and the rather broad subequal 
bracts of the involucre. The value of the concept of 
DeCandolle can be judged by the fact that only one of the 
originally included species remains in the genus, others 
proving to be members of Praxelis, Barrosoa, and Dasy¬ 
condylus. 

Most authors since DeCandolle have treated Campu¬ 
loclinium as a section of Eupatorium, and the definition 
of the group has been altered to emphasize heads of mod¬ 
erate to large size. The redelimited section of J. Baker 

(1876) was a nearly natural group, flawed primarily by the 
exclusion of species with a short pappus. The two species 
excluded by Baker and placed in Ageratum, included one 
that had been described originally as Campuloclinium al¬ 
ternifolium by Gardner (1847) and one that Baker himself 
named campuloclinioides. 

The redefinition of Campuloclinium with consideration 
of head size generally improved the naturalness of the 
concept, but some species with smaller heads such as C. 
parvulum could be excluded, and some totally unrelated 
species such as Ageratina zinniifolia of Colombia and Het- 
erocondylus leptolepis of Brazil could be included. At the 
time of the restoration of generic status of Campuloclin¬ 
ium (King & Robinson, 1972z), the distinctions empha- 
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Plate 36. Campuloclinium megacephalum (C. Martius) R. King & H. Robinson.—A. Habit, x Vi.—B. Head, x 3.—C. Corolla outer 
surface, x 10.-D. Corolla inner surface with anthers, x 10.-E. Anther, x 17.-F. Style, x 10.-G. Achene, x 10, with separate enlarged 
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sized were again the receptacle, and in addition, the func¬ 
tionally interacting carpopodium of the achene. The small 
scars on the receptacle are unique in the tribe, and contrast 
particularly with the conical receptacles of many Gypti- 
dinae such as Barrosoa and Conocliniopsis which have 
large maculae. In most genera of the tribe, the carpopo¬ 
dium tends to fit into a recess in the surface of the recep¬ 
tacle, but in Campuloclinium it is the small protuberance 
of the receptacle that tends to fit into the recess in the 
large carpopodium. It is notable that species showing the 
distinctive receptacle structure, also share a number of 
other distinctive features such as the elongate achenes with 
stipitate bases and prominent, pale, setuliferous ribs, usu¬ 
ally pubescent style bases, and broad rather strap-shaped 
style branches. 

During the early phases of the present series of studies, 
the pubescent and often enlarged style bases combined 
with the tendency for sessile or basally winged leaves, led 
to the belief that Campuloclinium was related to the Aya- 
pana group (King & Robinson, 1970r). The Ayapaninae 
have predominantly smooth corolla lobes, however, and 
involucres with graduated bracts in more series. Further¬ 
more, enlarged and pubescent style bases are now known 
for a number of other genera that are unmistakably mem¬ 
bers of the Gyptidinae. Some species of Heterocondylus 
in the Ayapaninae are superficially similar to some mem¬ 
bers of Campuloclinium in habit, and might be mistaken 
for members of the genus by casual observers, but ex¬ 
amination of details indicates that there is no close rela¬ 
tionship. 

Within the Gyptidinae, the habit and stipitate achene 
bases of Campuloclinium resemble those of some species 
of Trichogonia, and synonyms of two species of Cam¬ 
puloclinium have been named in Trichogonia. The two 
genera are readily distinguished by the form of the recep¬ 
tacles and carpopodia and by the pubescence of the co¬ 
rollas. Because of the unique details of the receptacle in 
Campuloclinium, the genus is not regarded as particularly 
close to Trichogonia in this treatment. 

Species of Campuloclinium show considerable varia¬ 
tion in habit, especially regarding a few large heads as 
opposed to many smaller heads. Such variations, how- 

y a nearly total uniformity of 
t basically distinctive species of essential details. The mo: 

the genus, C. irwinii, is unexceptional in appearance, being 
nearly identical in habit to C. burchellii. The species has 
an extremely high conical almost cylindrical receptacle 
that has caused specimens to be compared with the dis¬ 
tantly related Eupatoriopsis hoffmanniana of the subtribe 
Praxelinae. The species also has a glabrous style base, 
rather short pappus bristles, and fleshy bases on the in- 
volucral bracts. In spite of the lack of superficial differ¬ 
ences, the species seems isolated in the genus, and is a 
likely candidate for subgeneric distinction. 

Campuloclinium is mostly restricted to Brazil with a 
few extensions into Paraguay and northern Argentina. One 
species, C. macrocephalum has a wider distribution from 
Brazil and northern Argentina to Colombia, Central 
America, and Mexico. No keys exist to the species of 
Campuloclinium as a group, but some of the distinctions 
are given in older treatments dealing with Eupatorium 
sensu lato in Brazil (J. Baker, 1876; Barroso, 1950; Ca¬ 
brera & Vittet, 1963). Distinctions of a few additional 
species are given by King and Robinson (1972ri, 1980/). 

The following 14 species are recognized in the genus: 

Campuloclinium alternifolium Gardner, Brazil. 
Campuloclinium burchellii (Baker) R. King & H. Robinson, Ar¬ 

gentina, Brazil. 
Campuloclinium campuloclinioides (Baker) R. King & H. Rob¬ 

inson, Brazil. 
Campuloclinium chlorolepis (Baker) R. King & H. Robinson, 

Brazil. 
Campuloclinium eiteniorum R. King & H. Robinson, Brazil. 
Campuloclinium hickenii (Cabrera & Vittet) R. King & H. Rob¬ 

inson, Argentina. 
Campuloclinium hirsutum Gardner, Brazil. 
Campuloclinium irwinii R. King & H. Robinson, Brazil. 
Campuloclinium macrocephalum (Less.) DC., Mexico, Guate¬ 

mala, Honduras, Colombia, Bolivia, Brazil, Paraguay, Argen- 

Campuloclinium megacephalum (C. Martius ex Baker) R. King 
& H. Robinson, Brazil. 

Campuloclinium parvulum (Glaz. ex B. Robinson) R. King & H. 
Robinson, Brazil. 

Campuloclinium purpurascens (Schultz-Bip. ex Baker) R. King 
& H. Robinson, Brazil. 

Campuloclinium riedelii (Baker) R. King & H. Robinson, Brazil. 
Campuloclinium tubaraoense (Hieron.) R. King & H. Robinson, 

Brazil. 

37. Macropodina 

Macropodina R. King & H. Robinson, Phytologia 24: 173. 1972. Type: Eupatorium blumenavii Hieron. 

Erect subshrubs or shrubs, with moderate lax branching. Stems terete, faintly striated, puberulous to 
glanduliferous. Leaves usually opposite, becoming alternate above, distinctly petiolate; blades ovate, serrulate, 
trinervate from near base. Inflorescence a lax cyme; heads long-pedicellate. Involucral bracts 18-40, weakly 
subimbricate, in 3-4 series, narrowly elliptical to linear, with outer bracts distinctly shorter; receptacle flat 
to slightly convex, glabrous, with small scars. Florets 20-45 in a head, usually 25-30; corollas pale blue, 
narrowly funnelform, basal tubes elongate; cells of limb elongate with sinuous lateral walls* lobes oblong- 
tnangular, ca. 3 times as long as wide, smooth on both surfaces, outer surface with small glands* anther 
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Plate 37. Macropodina blumenavii(Hieron.) R. King & H. Robinson.-A. Habit, x Vi.—B. Head, x 5.-C. Corolla showing anthers, 
<9.-D. Style, x9.-E. Achene, x9. 
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collar cylindrical, cells subquadrate below, oblong above, with dense annular or intricate thickenings trans¬ 
versely, obliquely, or vertically on walls; anther appendage subquadrate, slightly longer than wide; style base 
not or only very slightly enlarged, sparsely to densely hirsute; style branches linear, smooth to slightly 
mamillose. Achenes prismatic, 5-6 mm long, with long basal stipe, 5-ribbed, sometimes minutely spiculiferous 
on ribs; carpopodium annuliform to very short-cylindrical, somewhat broader than stipe of achene, cells 
subquadrate in ca. 6-8 series, with walls slightly thickened; pappus of ca. 25-30 scabreUous persistent bristles 
in one series, apical cells of bristles subacute to acute. Pollen grains ca. 18-20 pm in diameter. Plate 37. 

Macropodina is named for the narrow elongate bases 
of the achenes, a type of stipitate base found in various 
genera of the Trichogonia relationship and in Campulo- 
clinium in the Gyptidinae. The length of the stipe, the 
slightly but distinctly broadened carpopodium with the 
rather large cells, the complex thickenings on the cells of 
the anther collar, and the pubescence on the base of the 
style all suggest that Macropodina is best placed near 
Campuloclinium. Actual relationship remains in question 
since Macropodina differs significantly from Campulo¬ 
clinium in its flat receptacle, elongate smooth corolla lobes, 
narrow style branches, narrow concolorous achene ribs, 
and narrowly petiolate leaves. The long smooth corolla 
lobes of Macropodina are unique in the Gyptidinae, being 
more reminiscent of some Critoniinae, but the strong 
thickenings in the cells of the anther collar and the pu¬ 

bescence on the base of the style preclude any close re¬ 
lationship to members of the latter subtribe. 

For more than 100 years, the most common species of 
the genus, Macropodina bradei, was known under the name 
Eupatorium adenanthum. The latter name is now known 
to apply to a species of Trichogoniopsis which has a habit 
somewhat similar to Macropodina. 

Macropodina is restricted to the area of southern Brazil 
westward into Paraguay. Distinctions of the three species 
are discussed by King and Robinson (1972<za). 

The following three species are recognized in the genus: 

Macropodina blumenavii (Hieron.) R. King & H. Robinson, Bra¬ 
zil, Paraguay. 

Macropodina bradei R. King & H. Robinson, Brazil. 
Macropodina reitzii R. King & H. Robinson, Brazil. 

38. Conoclinium 

Conoclinium DC., Prodr. 5: 135. 1836. Type: Eupatorium coelestinum L. 
Eupatorium section Conoclinium (DC.) Benth. ex Baker in C. Martius, FI. Bras. 6(2): 360. 1876. 

Erect, rhizomatous, perennial herbs, not or sparingly branched above base. Stems terete, striated. Leaves 
opposite, petiolate; blades ovate to deltoid-ovate in outline, margin crenate to bipinnatifid, trinervate to 
tripartite from near base. Inflorescence laxly cymose below, with densely cymose branches; heads usually 
short-pedicellate. Involucral bracts ca. 25, eximbricate, in 2-3 series, mostly subequal, lanceolate; receptacle 
highly conical, glabrous, with depressed maculae of intermediate size. Florets 50-70 in a head; corollas blue 
or white, narrowly funnelform, with glands on outer surface; basal tube not constricted above nectary; cells 
of throat elongate with sinuous lateral walls; lobes triangular, slightly longer than wide, inner surface with 
short bulging cells, mamillose to short-papillose, outer surface papillose in distal half; anther collars cylin¬ 
drical, often narrow, cells short-oblong below, longer above, with dense transverse annular thickenings on 
walls; anther appendage ovate to subquadrate, about as long as wide; style base not enlarged glabrous- style 
branches narrowly linear to filiform, slightly broadened distally, densely papillose. Achenes prismatic! with 
a short narrowed base, 5-ribbed, glabrous or with a few scattered glands (with setulae above in C greggii)- 
carpopodium usually obsolete, with very few scarified cells (distinct and asymmetrical in C. greggii); pappus 
of ca. 30 scabnd persistent bristles in one series, often with slightly to distinctly enlarged tips, apical cells 
of bristles obtuse to rounded. Pollen grains ca. 18-23 pm in diameter. Plate 38. 

Conoclinium was established by DeCandolle for a series 
of Eupatorian species having glabrous conical receptacles 
and narrow eximbricate involucral bracts, the conical re¬ 
ceptacle being the basis of the name. Of the five original 
species, the two from the United States and Mexico re¬ 
main in the genus as delimited in the present treatment. 
The others of the original species and a number of other 
South American species, that have been placed in the 
genus or section Conoclinium, have much larger carpo- 

podia with large cells, and prove to belong to other genera 
such as Barrosoa, Conocliniopsis, or Lourteigia. Among 
the excluded elements, only Conocliniopsis tends to have 
receptacles as high as Conoclinium, and the Lourteigia 
has a receptacle that is at most convex. 

Only one species has been added to the concept of Co¬ 
noclinium since the time of DeCandolle. The added species, 
C. greggii, differs in a number of features such as the 
dissected leaves, the setulae on the achenes, and the small 
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x 16.—E. Style i 
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but distinct carpopodium, but is clearly congeneric with 
the other species of DeCandolIe from North America and 
Mexico. A subgeneric status might be justified. 

The genus Conoclinium is notable for the blue flowers 
from which the name coelestinum is derived. It is a com¬ 
bination of the flower-color and habit that has caused the 
type species to often be called Ageratum or false-Agera- 
tum. The similarity between Conoclinium and Ageratum 
extends to the conical receptacles, but Ageratum is char¬ 
acterized by a reduced non-capillary pappus. The com¬ 

mon cultivated species of Ageratum can also be distin¬ 
guished by the marked pilosity of the stems and the 
prominent scarious lateral margins on the involucral bracts. 

The following three species are recognized in the genus: 
Conoclinium betonicifolium (Miller) R. King & H. Robinson, 

Mexico, Texas. 
Conoclinium coelestinum (L.) DC., E United States. 
Conoclinium greggii (A. Gray) Small, SW United States, Mexico. 

39. Tamaulipa 

Tamaulipa R. King & H. Robinson, Phytologia 22: 154. 1971. Type: Eupatorium azureum DC. 

Erect woody shrubs, moderately branched. Stems terete, slightly striated, becoming smooth and glabrous 
below. Leaves opposite, distinctly and narrowly petiolate; blades deltoid, trinervate from base, margin 
subserrate to dentate. Inflorescence terminal on branches, corymbose; peduncles usually short, slightly broad¬ 
ened and fistulose distally. Involucral bracts 30-35, eximbricate to slightly subimbricate, in 2-3 series, outer 
series unequal, inner series subequal; receptacle convex to low-conical, glabrous, with depressed maculae of 
intermediate size. Florets 40-70 in a head; corollas pale blue, narrowly funnelform, mostly glabrous on outer 
surface; cells of limb elongate with sinuous lateral walls; lobes triangular, about as long as wide, smooth on 
both surfaces, with glands on outer surface; anther collar narrowly cylindrical, cells subquadrate below, longer 
above, with weak but distinct mostly annular thickenings on walls; anther appendage oblong to ovate, slightly 
longer than wide; style base not enlarged, glabrous; style branches broadly linear, rather strap-shaped, smooth 
to slightly mamillose. Achenes prismatic, not narrowed below, 5-6-ribbed, setuliferous on sides; carpopodium 
sometimes indistinct, very narrow, without distinct upper margin, somewhat confluent with broadened bases 
of ribs, cells small and subquadrate, in 3-4 series, with slightly thickened walls; pappus of ca. 35 scabrid, 
persistent, capillary bristles in one series, apical cells of bristles acute to subacute. Pollen grains ca. 18-22 
nm in diameter. Plate 39. 

Tamaulipa has an eximbricate to scarcely subimbricate 
involucre, a sometimes slightly conical receptacle, and 
bluish flowers that indicate a placement of the genus in 
the subtribe Gyptidinae. The placement is in spite of some 
discrepancies such as the smooth corolla lobes and style 
branches, the perhaps weakest thickenings in the cells of 
the anther collar in any member of the subtribe, and a 
geographical distribution remote from most of the genera 
of the Gyptidinae. The placement is reinforced by the 
presence in the geographical area of one other genus un¬ 
doubtedly belonging to the Gyptidinae, and by the com¬ 
parative lack of detailed evidence of relationship between 
Tamaulipa and members of any other subtribes from its 

The geographical distribution of Tamaulipa would tend 
to indicate closest relationship within the subtribe to the 

only other genus of the Gyptidinae found in North Amer¬ 
ica, Conoclinium, The exact relationship to Conoclinium 
is not certain, however, because that genus differs by its 
more herbaceous habit, its more strictly eximbricate in¬ 
volucre with narrower bracts, its papillose corolla lobes 
and style branches, its narrower style branches, the more 
rounded apical cells of its pappus bristles, and its totally 
different narrowed achene base with a less developed car¬ 
popodium. In no case is the conical receptacle of Ta¬ 
maulipa as prominent as that of Conoclinium. 

Tamaulipa is restricted to the Tamaulipan Desert re¬ 
gion from which the generic name is derived. 

The following single species is recognized in the genus: 

Tamaulipa azurea (DC.) R. King & H. Robinson, Mexico, Texas. 

40. Lourteigia 

Lourteigia R. King & H. Robinson, Phytologia 21: 28. 1971. Type: Eupatorium stoechadifolium L. f. 

Small to medium-sized subshrubs or shrubs, sometimes procumbent, with few to many branches. Stems 
terete, stnated, puberulous or densely tomentose with white hairs. Leaves opposite, petiolate, sometimes 
indistinctly short-petiolate; blades ovate to narrowly elliptical, margins crenulate to serrate, undersurface 
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Plate 39. Tamaulipa azurea (DC.) R. King & H. Robinson.-A. Habit, x3/,.-B. Head, x4.-C. Receptacle, x 12.-D. Corolla 
showing anthers, x 12.—E. Style, * 12.—F. Achene, xl2. 
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Plai 
' 17.— 

often white-tomentose. Inflorescence terminal, densely corymbose; pedicels short. Involucral bracts ca. 20- 
25, weakly to moderately subimbricate, in 3-4 series, unequal; receptacle convex, rarely slightly conical, 
glabrous or with minute hairs. Florets usually 20 in a head (to 40 in L. ballotaefolia)\ corollas lilac, blue, 
purple, or greenish white, funnelform, basal tube narrowed above nectary; cells of throat and bases of lobes 
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elongate with sinuous lateral walls; lobes triangular, slightly longer than wide, smooth on most of both 
surfaces, papillose near margins, outer surface densely puberulous and with few to many glandular-punc- 
tations, hairs sometimes moniliform; anther collar narrowly cylindrical, lower cells subquadrate to short 
oblong, longer above, with dense annular or intricate thickenings on walls; anther appendage ovate to oblong, 
slightly longer than wide; style base not enlarged, glabrous; style branches longly subclavate, slightly broad¬ 
ening to near tip, flat, densely papillose. Achenes prismatic, 5-ribbed, strongly constricted above at base of 
upper callus to one-third or less width of achene, narrowed below, scarcely setuliferous to subglabrous on 
sides; carpopodium prominent, with distinct upper rim, stopper-shaped, usually asymmetrical, cells mostly 
subquadrate, small below, becoming somewhat larger above, in ca. 7-10 series, with walls moderately 
thickened; pappus mounted on an easily detached callus, of ca. 30 slender scabrid bristles in one series 
persistent on callus, apical cells of bristles acute. Pollen grains ca. 18-20 urn in diameter. Plate 40 

Lourteigia occurs in the northern Andes in an area re¬ 
mote from most Gyptidinae, and in close proximity to a 
number of genera of the Critoniinae. There is a particu¬ 
larly strong superficial resemblance and a similar form of 
carpopodium to Cronquistianthus of the Critoniinae. The 
involucre of some species of Lourteigia is more regularly 
subimbricate than in any other Gyptidinae, and the cells 
of the inside surface of the corolla lobes are mostly elon¬ 
gate though somewhat bulging. Nevertheless, Lourteigia 
has an involucre that is rather weakly subimbricate with 
persistent bracts, unlike most Critoniinae, and it has 
densely papillose style branches and strongly ornamented 
cell walls in the anther collar that indicate a position in 
the Gyptidinae. The placement of Lourteigia species in 
the genus or section Conoclinium by DeCandolle (1836) 
and B. Robinson (19186) might be considered supporting 
evidence for a position in the Gyptidinae, but the latter 
authors seemed to have relied on comparatively superfi¬ 
cial features for their placement, since the receptacle in 
Lourteigia is not or is scarcely conical. 

The resemblance between some species of lourteigia 
and Fleischmannia has been noted (King & Robinson, 
1971c), but Lourteigia differs in the two features that are 
most significant in the subtribe Fleischmanniinae. The 
corolla lobes are not papillose by the projecting upper ends 
of the elongate cells as in Fleischmannia, and the lower 
cells of the anther collars are obviously short with some 
vertical and oblique patterns of thickenings. In Fleisch¬ 
mannia the anther collars are narrower without evident 
shorter cells, and all annular thickenings are transverse. 

Lourteigia is unique in the Gyptidinae and in the entire 
tribe Eupatorieae by the extreme constriction of the achene 
under the pappus. The achene is narrowed to a third or 
less of its median width, and the upper callus with the 
pappus is easily broken off. The separated callus has a flat 
or even concave undersurface with the small central scar 
from the narrow point of attachment. The narrowed base 
of the callus is not as obvious as constrictions under the 
pappus in some Mutisieae and Lactuceae because there 
is no elongation. The character differs basically from that 
seen in the often deciduous upper callus of Symphyopap- 
pus where there is no constriction but only a break-down 
of connecting tissue. 

An unusual feature of the genus Lourteigia is the relative 
consistency of the number of flowers in the head. All of 
the species originally placed in the genus had been shown 
to have heads with 20 flowers. Consistency of flower- 
number is known for many other Eupatorieae, but always 
at comparatively lower numbers of flowers. The two more 
robust species that have been recognized as members of 
Lourteigia subsequent to its description, L. ballotaefolia 
and L. fimbriata, have a larger number of flowers, up to 

The dense pubescence on the corolla lobes in Lourteigia 
is characteristic of the genus, and approaches in its density 
the condition seen in another Gyptidine genus, Tricho- 
gonia. The latter genus does occur in Colombia, but is 
primarily Brazilian, and differs in sufficient characters such 
as the plumose pappus to be rejected as a possible close 
relative of Lourteigia. The lobe pubescence in Lourteigia 
shows interesting differences in detailed structure between 
species. The hairs are very short in L. stoechadifolia, 
strongly moniliform in L. ornatiloba, and slender with 
long apical cells in L. ballotaefolia. 

The name of one species of Lourteigia, that of L. bal¬ 
lotaefolia, has been widely misapplied to the species that 
is now known as Conocliniopsis prasiifolia, ranging from 
Colombia to Venezuela and occurring widely in Brazil. 
True L. ballotaefolia seems to be endemic to a few areas 
in Colombia near Bogota. 

Lourteigia is rather ecologically distinct in addition to 
its structural distinctions. Lourteigia and Ageratina are 
the two genera of the Eupatorieae that occur widely in the 
paramos of the northern Andes. The genus Lourteigia is 
more restricted to higher elevations, being unknown or 
nearly unknown from elevations below 2,500 m. The al¬ 
titudinal restriction is in sharp contrast to the low ele¬ 
vation restriction seen in another Gyptidine genus found 
in Colombia and Venezuela, Barrosoa. 

The genus is named in honor of Dr. Alicia Lourteig of 
the Laboratoire de Phanerogamic, Museum National 
d’Histoire Naturelle in Paris. 

There is no key to the species of Lourteigia as a group. 
The smaller species of the genus can be distinguished using 
the key to Eupatorium section Conoclinium in Colombia 
by B. Robinson (19186). 
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The following nine species are recognized in the genus: Lourteigia lanulata (B, Robinson) R. King & H. Robinson, Co- 

Lourteigia ballotaefolia (H.B.K) R. King & H. Robinson, Co¬ 
lombia. 

Lourteigia dichroa (B. Robinson) R. King & H. Robinson, Co¬ 
lombia. 

Lourteigia fimbriata V. Badillo, Venezuela. 
Lourteigia humilis (Benth.) R. King & H. Robinson, Colombia. 

Lourteigia microphylla (L. f.) R. King & H. Robinson, Colombia. 
Lourteigia ornatiloba (B. Robinson) R. King & H. Robinson, 

Colombia. 
Lourteigia scandens Badillo, Venezuela. 
Lourteigia stoechadifolia (L. f.) R. King & H. Robinson, Colom¬ 

bia, Venezuela. 

Subtribe V. Ageratinae 

Ageratinae Less., Syn. Gen. Compos. 154. 1832. Type: Ageratum L. 
Piqueriinae Benth. & Hook., Gen. PL 2: 172. 1873. Type: Piqueria Cav. 

Erect to procumbent annual or perennial herbs or shrubs, unbranched to many-branched; leaves opposite, 
sometimes alternate above, rarely alternate throughout. Inflorescence terminal on leafy or elongated branches, 
sometimes diffuse. Heads clustered, sessile to long-pedicellate; involucral bracts eximbricate to weakly sub¬ 
imbricate (subimbricate in Radlkoferotoma), persistent; receptacle scarcely convex to distinctly conical, with 
or without paleae. Flowers 3-125 in a head, lower numbers often equaling number of involucral bracts; 
corollas blue to purple or white; lobes usually with papillose or isodiametric cells on inner surface, without 
stomata on outer surface; cells of anther collar with dense annular thickenings on walls; anther appendage 
short or absent to longer than wide, sometimes cleft apically or crenulate; style base not or rarely enlarged, 
usually glabrous (pubescent in some Stevia); style branches usually linear, sometimes longly clavate, not 
abruptly short clavate at tips, usually densely papillose or mamillose. Achenes usually prismatic with 5 ribs 
(compressed with 2 ribs in Macvaughiella), with micropunctations not strongly aligned in transverse bands, 
base of achene sometimes contorted but not long-stipitate; carpopodium with cells variable in size and shape, 
cells usually with thin to slightly thickened walls; pappus reduced, sometimes totally lacking, when present, 
coroniform, or with awns or scales, rarely with more than 5 primary elements (multi-aristate in some Stevia; 
many scales in Ellenbergia). Basic chromosome numbers x = 9, 10, 11, 12. 

The Ageratinae appear to be closely related to the Gyp- 
tidinae, sharing with them the mostly eximbricate invo¬ 
lucre, the sometimes conical receptacle, the papillose co¬ 
rolla lobes and style appendages, the lack of an abruptly 
broadened short tip on the style branch, the dense annular 
thickenings on the cell walls of the anther collars, and the 
mostly unenlarged and glabrous style bases. The subtribe 
differs from the Gyptidinae primarily by the strong ten¬ 
dencies for reduction in both the pappus and the anther 
appendage. Although reduced forms of pappus are scat¬ 
tered throughout the Eupatorieae, the majority are con¬ 
centrated in the Ageratinae, including the most extreme 
form in Teixeiranthus in which the entire upper callus of 
the achene is lacking and the corolla is fused directly to 
the achene. The only reduced pappus forms treated in the 
Gyptidinae in the present survey are those with many 
shortened capillary bristles or those proving directly re¬ 
lated to forms with capillary bristles. The capillary bristle 
is the one pappus form consistently absent in the Ager¬ 
atinae, and almost all the Ageratinae with more than five 
basic segments are in the Stevia relationship. 

Reduction is a major trend in many aspects of the Ager¬ 
atinae besides the pappus. With the exception of Para- 
piqueria of the Ayapaninae and Ophryosporus of the Cri- 
toniinae, all Eupatorieae with extreme reduction of the 
anther appendage are in the Ageratinae. Again with the 

exception of Parapiqueria, the most minute and ephem¬ 
eral Eupatorieae, including Piqueriopsis and Ferreyrella, 
are members of the Ageratinae. 

It is possible to view the Ageratinae as Gyptidinae with 
a reduced pappus. As such, it is possible to suspect that 
the Ageratinae might have originated from the Gyptidinae 
many times, and that the subtribe is artificial. The nat¬ 
uralness of the subtribe is reinforced, however, by the 
geography. Most Ageratinae occur or are concentrated in 
those areas of the Neotropics where the Gyptidinae are 
few or lacking. With the exceptions of Acritopappus and 
Radlkoferotoma, the only Ageratinae in eastern Brazil are 
clearly related to or derived from the Ageratum, Ferrye- 
rella, and Stevia groups with centers of distribution to the 
west. The Ageratinae are primarily a subtribe of Mexico, 
Central America, and Andean South America where the 
only Gyptidinae seem to be elements related to or derived 
from elements farther to the east. Any artificiality of the 
Ageratinae would seem to be on a broader basis of large 
generic complexes, of which there seem to be three. The 
three subgroups of the subtribe show some significant dif¬ 
ferences including differences in chromosome number (R. 
King et al., 1976). Further work may show a basis for 
recognition of at least one additional subtribe, perhaps 
using the available subtribal name Piqueriinae. 

The first significant subgroup of the Ageratinae, con- 
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tinctly overlapping, with rounded or denticulate apices; basal tube of corolla without 

lical; corolla with t 

2'. Anther appendage nearly as long as 
12. Heads with paleae; achenes nea 

13. Tips of paleae expanded o 
14. Pappus and upper callus of achene absem 

anther collars with cell walls weakly c 
16'. Achenes with an asymmetrical contorted carpopodium; leaves with glands 

cells of anther collars with dense transverse an 
thout paleae; achenes often with setulae ... 

..41. Acritopappus 

Achenes prismatic, with 5 ribs_ 
19. Corolla lobes triangular, about as long as wide _ 

20. Shrubs; involucral bracts subimbricate in 4 

. 63. Macvaughiella 

---—-  — .....—, „— -42. Radlkoferotoma 
20'. Herbs; involucral bracts eximbricate in 2-3 series, equal to subequal in length_ 21 

21. Involucral bracts broadly rounded apically; achenes with carpopodium small and symmet¬ 
rical; leaf blades acuminate, lobed_____49. Cavalcantia 

21'. Involucral bracts pointed; achenes with large asymmetrical carpopodia; leaf blades not acu- 

19'. Corolla lobes oblong, longer than wide ■■■— - .. ... .... . .22 
22. Corollas glabrous on inner surface; anther appendages cleft apically, not crenulate 23 

23. Style branches obcompressed with stigmatic lines widely separated along lower lateral mar¬ 
gins; base of style without node above nectary; involucral bracts subequal in length.. 
....—.—....61. Cronquistia 

23'. Style branches terete to compressed with stigmatic lines closely paired along inner surface, 
lines reaching near to tip of branch; base of style with large node above nectary; involucral 
bracts unequal in length ...... ,____60. Carphochaete 

22'. Corolla pubescent on inner surface; anther appendages not cleft apically, sometimes crenulate ... 24 
24. Heads with ca. 10 involucral bracts and with 7-12 flowers, solitary on tips of leafy branches; 

anther appendages shortly ovate with entire margins______ 62. Revealia 
24'. Heads with 4-6 involucral bracts and 4-6 flowers, forming distinct inflorescences; anther 

appendages elliptical to obovate with crenulate margins....._ _ _ 25 
25. Pappus present in most or all achenes of head, sometimes shortly coroniform; achenes 

narrowly prismatic; heads always with 5 involucral bracts and 5 flowers__ 58. Stevia 
25'. Pappus totally lacking on all achenes, only upper callus present; achenes widened in 

middle; heads with 4-6 involucral bracts and 4-6 flowers..._ 59. Metastevia 

41. Acritopappus 

Acritopappus R. King & H. Robinson, Phytologia 24: 401. 1972. Type: Decachaeta longifolia Gardner. 

Erect shrubs, moderately branched. Stems terete to 6-angled, glabrous. Leaves opposite, usually short- to 
long-petiolate (sessile in A. morii, sessile and connecting across node in A. connatifolius); blades ovate, ovate- 
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elliptical, lanceolate, or Unear, base usuaUy acute (truncate in A. santosii), apex short-acute to long-acuminate 
margin serrate to subserrulate or nearly entire, secondary veins pinnate (subtrinervate at base in A. santosiiV 
ternary veins forming prominulous reticulum. Inflorescence terminal on leafy sometimes attenuated branches’ 
branches densely subcymose; pedicels usuaUy short, hirteUous. Involucral bracts 5-25, eximbricate, in 2-3 
senes, somewhat unequal to subequal; receptacle flat to convex, with Unear paleae. Florets 5-30 in a head- 
corollas usually pale lavender, narrowly funnelform, with small glands on outer surface; cells of throat elongate 
with sinuous lateral walls; lobes triangular, slightly longer than wide, inner surface with short cells usually 
bulging as short papillae, sometimes smooth; anther collar cyUndrical, lower cells often subquadrate ceUs 
with distinct transverse annular thickenings on walls; anther appendage oblong-triangular, slightly longer 
than wide; style base not enlarged, glabrous; style branches linear, densely short-papillose. Achenes prismatic 
5-nbbed, glabrous; carpopodium distinct, short, contorted with sinuous trace, cells short-oblong with thin 
wafts; pappus vestigial, with a short crown, or with a few awns. Pollen grains ca. 20-23 nm in’diameter 

The name Acritopappus refers to the irregularity of pap¬ 
pus form that is found in the genus, an irregularity that 
has resulted in erratic placement of some of the species 
in the traditional classifications of the tribe. Certainly, the 
original placement of the first two species described, A. 
longifolius and A. confertus, in Decachaeta by Gardner 
(1846) seems inexplicable. The placement of various 
species in Ageratum by J. Baker (1876) was more realistic, 
but to some extent violated even the artificial concept of 
Ageratum prevalent at that time. The treatment of B. 
Robinson (19136) ultimately separated the two original 
species of Gardner from Ageratum, placing one in Alomia 
with which it did not agree in its pappus structure, and 
leaving the other genetically unassigned. It was against 
this background that the genus Acritopappus was estab¬ 
lished (King & Robinson, I972w). 

Since the redefinition of other genera with which species 
of Acritopappus have been associated, only Ageratum re¬ 
mains to provide a useful basis for comparison. Detailed 
examination shows that the two genera are not closely 
related. Acritopappus has coriaceous or subcoriaceous 
leaves without large glandular punctations, has a flat to 
slightly convex receptacle, has pale lavender flowers with 
the color concentrated in the anthers, has the pappus seg¬ 
ments totally indurated and unwinged, and has a chro¬ 
mosome number of x = 9, all different from Ageratum 
and its close relatives. The chromosome number differ¬ 
ence is based on three counts (Coleman, 1970; R. King 
et al., 1976) representing two species. The receptacle of 
Acritopappus is not only not conical as in Ageratum, but 
is one of the most consistently paleaceous of any genus 
of such size in the Eupatorieae, having paleae in all cases 
where flowers are sufficiently numerous. Paleae occur in 

atum. Geographically, Acritopappus is restricted to eastern 
Brazil, an area on the extreme fringe of the natural range 
of Ageratum. 

The genus Acritopappus shows considerable uniformity 
in floral structure associated with striking diversity of fo¬ 
liar structure. The original definition of the genus included 
only those species with narrow, glabrous, pinnately veined, 
viscid leaves, including the two species described by Gard¬ 
ner (1846). The genus was subsequently expanded to in¬ 
clude species that had been placed in Ageratum or that 
were undescribed having broader sometimes pubescent 
or non-viscid leaves (King & Robinson, 19776, 1980J). 
A key to the species was provided by King and Robinson 
(198(W), with one species being described since (Soares 
Nunes, 1981). The species with viscid leaves have a rich 
diterpene chemistry with kolavane and labdane deriva¬ 
tives that is apparently lacking in the species with non- 
viscid leaves (Bohlmann et al., 1980& 19826). 

The genus is concentrated primarily in the state of Ba¬ 
hia, Brazil, with two species to the south in Minas Gerais 
and A. confertus extending northward to Ceara. 

The following 13 species are recognized in the genus: 

Acritopappus confertus (Gardner) R. King&H. Robinson, Brazil. 
Acritopappus connatifolius (Soares Nunes) R. King & H. Rob¬ 

inson, Brazil. 
Acritopappus hagei R. King & H. Robinson, Brazil. 
Acritopappus harleyi R. King & H. Robinson, Brazil. 
Acritopappus helerolepis (Baker) R. King & H. Robinson, Brazil. 
Acritopappus irwinii R. King & H. Robinson, Brazil. 
Acritopappus longifolius (Gardner) R. King & H. Robinson, Bra- 

Acritopappus micropappus (Baker) R. King & H. Robinson, Bra¬ 
zil. 

Acritopappus morii R. King & H. Robinson, Brazil. 
Acritopappus prunifolius R. King & H. Robinson, Brazil. 
Acritopappus santosii R. King & H. Robinson, Brazil. 
Acritopappus subtomentosus R. King & H. Robinson, Brazil. 
Acritopappus teixeirae R. King & H. Robinson, Brazil. 
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42. Radlkoferotoma 

Radlkoferotoma Kuntze, Revis. Gen. PI. 1: 358. 1891. Type: Carelia cistifolia Less. 
Carelia Less., Syn. Gen. Compos. 156. 1832. Type: Carelia cistifolia Less., non Carelia Ponted. ex Fabr., 

non Carelia Juss. ex Cav. 

Erect shrubs or small trees, moderately branched. Stems terete, striated. Leaves opposite, long-petiolate; 
blades ovate to lanceolate, margin serrate, trinervate from or near base, with strongly ascending secondary 
veins. Inflorescence corymbose, pedicels mostly of moderate length. Involucral bracts ca. 35, strongly sub¬ 
imbricate, in ca. 4-5 series, of graduated lengths, inner bracts somewhat deciduous; receptacle flat, glabrous. 
Florets ca. 35-70 in a head; corollas white or rosaceous, funnelform, with only minute glands on outer 
surface; cells of throat and lower lobes laxly oblong with sinuous lateral walls; lobes triangular, about twice 
as long as wide, smooth on both surfaces; anther collar broadly cylindrical (shorter and constricted above 
in R. cistifolia), with many subquadrate cells in lower half or more, with distinct transverse, oblique or 
vertical ornamentation on walls; anther appendage ovate, about as long as wide, slightly to strongly bifid at 
apex; style base not enlarged, glabrous; style branches linear, scarcely or not broadened distally, densely 
papillose. Achenes prismatic, 4—5-ribbed, sparsely setuliferous; carpopodium cylindrical, forming ca. one- 
fifth of achene, cells elongate and enlarged, with rather thin firm walls, lowermost 2-3 series of cells subquad¬ 
rate, upper cells procurrent on base of achene ribs; pappus of 5 short broad squamae. Pollen grains ca. 23 
Aim in diameter. Plate 42. 

In its pappus, anther collar, and style branches, Radl¬ 
koferotoma conforms best with the subtribe Ageratinae, 
but the strongly subimbricate involucre and the southern 
Brazilian and Uruguayan distribution are anomalous in 
that subtribe. The genus was associated with Acritopappus 
in a separate subgroup in the summary paper on the Eu- 
patorieae by H. Robinson and King (1977) on the basis 
of the shrubby habits and Brazilian centers of distribution 
shared by the two genera. The basic differences in invo¬ 
lucre, paleae, and achenes are part of the reason that close 
relationship between the two genera is now doubted. 

A key to the species of Radlkoferotoma has been pro¬ 
vided by Cabrera (1957) treating the genus under the older 

43. Ageratum 

Ageratum L., Sp. PI. 2: 839. 1753. Type: Ageratum conyzoides L. 
Carelia Ponted. ex Fabr., Enum. 85. 1959. Lectotype: Ageratum conyzoides L. 
Coelestina Cass., Bull. Soc. Philom. Paris 1817: 10. 1817. Lectotype: Ageratum corymbosum Zuccagni. 
Isocarpha Less., Linnaea 5: 141. 1830. Type: Isocarpha echioides Less. 
Ageratum subgenus Coelestina (Cass.) Baker in C. Martius, FI. Bras. 6(2): 197. 1876. 
Ageratum section Coelestina (Cass.) A. Gray, Syn. FI. N. Amer. 1(2): 93. 1884. 
Ageratum section Stachyofolium M. Johnson, Ann. Missouri Bot. Gard. 58: 79. 1971. Type: Ageratum 

stachyofolium B. Robinson. 

Annual to perennial herbs or subshrubs, few- to many-branched, base often decumbent with numerous 
adventitious roots. Stems terete, striated, sparsely puberulous to sparsely hirsute. Leaves opposite or some¬ 
times alternate, short- to long-petiolate; blades elliptical or lanceolate to deltoid or ovate, margins entire to 
dentate, apex not or scarcely acuminate, undersurface usually with large sessile or partially sunken glandular 
punctations (lacking in some cultivated A houstonianum), usually trinervate from or near base. Inflorescence 
cymose to subcymose, sometimes subumbellate, pedicels short to moderately long. Involucral bracts 30-40, 
eximbricate, in 2-3 series, equal or subequal, lanceolate, strongly indurated and often with scarious lateral 
margins; receptacle conical, glabrous or paleaceous. Florets 20-125 in a head; corollas white, blue, or lavender, 
funnelform or with distinct basal tube; cells of throat elongate with sinuous lateral walls; lobes triangular’ 

name Carelia. The genus was briefly redescribed and the 
nomenclature updated by King and Robinson (1971/). 

The genus is named in honor of Ludwig A. T. Radlkofer 
of Munich who was credited with being a proponent of 
the use of anatomical approaches in systematics by Kuntze 
(1891). 

The following three species are recognized in the genus: 

Radlkoferotoma berroi (Hutch.) R. King & H. Robinson, Brazil, 
Uruguay. 

Radlkoferotoma cistifolia (Less.) Kuntze, Brazil, Uruguay. 
Radlkoferotoma ramboi (Cabrera) R. King & H. Robinson, Bra¬ 

zil. 
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about as long as wide, papillose on inner surface, partially papillose and sometimes hispidulous on outer 
surface; anther collar cylindrical, cells subquadrate to short-oblong below, more elongate above, with dense 
transverse annular thickenings on walls; anther appendage large, somewhat longer than wide; style base not 
enlarged, glabrous; style branches linear, usually strongly and densely papillose (slightly papillose in A. 
ballotaefolium). Achenes prismatic, 4-5-ribbed, glabrous or with short setulae on ribs; carpopodium distinct, 
usually large and asymmetrical (nearly vestigial in A. stachyofolium), cells in spreading pattern, with subquad¬ 
rate outer faces, with rather firm thin walls, in ca. 2-5 series, without zone of soft thin-walled cells above; 
pappus lacking, or coroniform, or of 5-6 free, flattened, sometimes awn-like scales. Pollen grains ca. 20 /tm 
in diameter. Plate 43. 

Ageratum is undoubtedly the most widely known ge¬ 
neric name in the Eupatorieae, both in scientific and com¬ 
mon usage. The familiarity is based primarily on the two 
closely related, usually blue-flowered species, A. cony- 
zoides and A. houstonianum, that are widely cultivated 
and even more widely adventive. Unfortunately, under¬ 
standing of what additional species should be included 
in the genus has varied greatly in the past, and has resulted 
in concepts that were all at least partially artificial up until 
the time of the present series of studies. 

The name Ageratum apparently derives from the an¬ 
cient Greek a (= not) and geras (= old age), and is generally 
acknowledged to refer to the long-lasting nature of the 
flowers (Johnson, 1971a). The name was used in antiquity 
for some other Asteraceous plant native to Europe, but 
was transferred to the present genus by Linnaeus (1753), 
where it is nomenclaturally fixed. The thusly established 
scientific name has also become widely accepted as a com¬ 
mon name for the members of the genus, but some other 
common and native names for many of the species are 
given by Johnson (1971a). 

Linnaeus (1753) placed Ageratum in his treatment next 
to Eupatorium, obviously in recognition of the general 
similarity of the plants. Ageratum differed principally by 
the pappus having five awns rather than many capillary 
bristles. Inclusion of Ageratum altissimum L., having a 
capillary pappus and now placed in Ageratina, was evi¬ 
dently an error by Linnaeus resulting from inadequate 
observation. 

Subsequent concepts of Ageratum have been erratic in 
their allowance for variation in the pappus. Cassini (1817c) 
followed by DeCandolle (1836) placed species with a co¬ 
roniform rather than awned pappus in a separate genus 
Caelestina, but the Ageratum of DeCandolle was still ar¬ 
tificial, containing species belonging to Phania and Platy- 
podanthera. By the time of J. Baker’s treatment (1876), 
Ageratum properly included Caelestina, but also included 
Brazilian species belonging in Platypodanthera, Acrito- 
pappus, and Campuloclinium, and was on the way to be¬ 
coming as artificial as the then prevalent concept of Eu¬ 
patorium. Hemsley (1882), dealing with Mexican species, 
included in Ageratum some belonging to Trichocoronis of 
the Trichocoroninae and Oxylobus of the Oxylobinae. Ad¬ 
ditional examples of the artificially broad concept of the 
genus can be seen by referring to the nomenclator accom¬ 
panying this treatment. 

The definition of Ageratum was greatly improved by B. 
Robinson (1913/?) with the removal of many of the un¬ 
related elements, and the Robinson concept was followed 
closely in the most recent monograph of the genus by 
Johnson (1971a). An important element of artificiality 
remained, however. Even in the broadest interpretations 
of the genus by J. Baker (1876) and Hemsley (1882), the 
epappose species of Ageratum were excluded from the 
genus and placed in an artificial concept of Alomia. It was 
not until the studies by King and Robinson (1972w, 1972x), 
that the genus Alomia was properly redelimited, and the 
epappose species belonging to Ageratum were correctly 
placed. 

At the present time, Ageratum is recognized by the con¬ 
ical receptacle, the leaves with large glandular punctations 
on their undersurfaces, the large anther appendages, and 
the achenes almost always having distinct and contorted 
carpopodia. As such, the genus is seen to have rather 
erratic variations in paleaceous versus non-paleaceous re¬ 
ceptacles, and a range of variation of pappus from awn¬ 
like to coroniform or totally lacking. Correlation of pappus 
and palea variations with natural elements of the genus 
are somewhat limited, but it is notable that the species 
totally lacking a pappus that were previously placed in 
Alomia seem to be dispersed throughout the genus. 

Some of the five sections of Ageratum recognized in the 
monograph of the genus by Johnson (1971a) seem to rep¬ 
resent natural groups, and should be maintained. Typical 
Ageratum has the pappus when present divided into dis¬ 
tinct units, and has scabrid angles on the achenes. The 
group is basically Mexican and Central American, but is 
widely adventive. The species include / 
houstonianum, A. microcarDum. A. eat 
and a few others. The section Coelestina contrasts by its 
fused, usually coroniform pappus, and its glabrous achenes. 
It contains all the paleaceous members of the genus as 
well as many that are epaleaceous. It is essentially Mexican 
and Central American, and is the largest section in the 
genus. Included are such species as A albidum.A. echioides, 
A. corymbosum, A. maritimum, A. paleaceum, A. rugo- 
sum, and A. petiolatum. Section Stachyofolium of Johnson 
contains only the Mexican species after which it is named, 
and is rather distinct in the poorly developed carpopo¬ 
dium and the alternate leaves. Still, the latter is mostly 
like section Coelestina. The South American members of 
the genus such as A. fastigiatum with its alternate leaves, 
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its diffuse inflorescence, and A. bal- 
lotaefolium with its nearly smooth style branches, are 
comparatively few in number, but represent considerable 
diversity, and should be recognized in additional sections. 
Two sections of Johnson (197 In) that must be eliminated 
are the West Indian Pectinellum which belongs to Phania 
and the Bolivian Perplexans which belongs to Galinsoga 
of the Heliantheae. 

The most nearly complete keys to species of Ageratum 
are those of B. Robinson (19136) and Johnson (1971a), 
but these exclude many epappose species, include one 
species of Acritopappus, and fail to properly distinguish 
between^, conyzoides and A. houstonianum. Distinctions 
of A. conyzoides and a number of other species are pro¬ 
vided in the treatment of the genus in Panama by King 
and Robinson (1975y). The first to emphasize the dis¬ 
tinctive small flowers and comparative lack of promi¬ 
nence of the style branches in A. conyzoides seems to have 
been Koster (1935). Some further additions and notes on 
other species have been provided by King and Robinson 
(19774 1978/). 

Many uses of Ageratum conyzoides in folk medicine are 
listed by Johnson (1971a). The uses are of great variety, 
and many seem of comparatively recent origin such as for 
malaria in Guatemala, or for the many ailments in the 
Paleotropics where the plant is not native. The plant seem¬ 
ingly acts through alkaloids which have a vaso-constrictor 
action similar to that of ergot (Chevalier, 1910; Johnson, 
1971a). 

The chromosome numbers of Ageratum have been re¬ 
viewed by Johnson (1971a) and R. King et al. (1976), 
showing a nearly consistent base of x = 10. 

The following 40 species are recognized in the genus: 

Ageratum albidum (DC.) Hemsley, Mexico. 
Ageratum ballotaefolium (Maguire, Steyenn. i 

& H. Robinson, Venezuela. 
Ageratum candidum G. Barroso, Brazil. 
Ageratum chiriquense (B. Robinson) R. King & H. Robinson, 

Vurd.) R. King 

Ageratum conyzoides L., Mexico, Central America, West Indies, 
South America, widely adventive. 

Ageratum corymbosum Zuccagni, Mexico, Guatemala, El Sal¬ 
vador, Honduras. 

Ageratum echioides (Less.) Hemsley, Mexico, Guatemala. 
Ageratum elassocarpum S. F. Blake, Mexico. 
Ageratum ellipticum B. Robinson, Belize, Guatemala. 
Ageratum fastigiatum (Gardner) R. King & H. Robinson, Brazil. 
Ageratum gaumeri B. Robinson, Guatemala, Mexico. 
Ageratum guatemalense M. Johnson, Guatemala. 
Ageratum houstonianum Miller, Mexico, Central America, West 

Indies, South America, widely cultivated and adventive. 
Ageratum iltisii R. King & H. Robinson, Ecuador. 
Ageratum isocarphoides (DC.) Hemsley, Mexico. 
Ageratum littorale A. Gray, Florida, West Indies, Belize. 
Ageratum lucidum B. Robinson, Mexico. 
Ageratum lundelii R. King & H. Robinson, Guatemala, Mexico. 
Ageratum maritimum H.B.K., Greater Antilles, Mexico (Quin¬ 

tana Roo). 
Ageratum microcarpum (Benth. ex Oersted) Hemsley, Costa Rica, 

Panama, Nicaragua, Honduras. 
Ageratum microcephalum Hemsley, Mexico. 
Ageratum myriadenum (Schultz-Bip. ex Baker) R. King & H. 

Robin; i, Brazil. 

i Standley & Steyei , Guatemala, Hon- 

Ageratum nelsonii (B. Robinson) M. Johnson, Mexico, Guate- 

Ageratum oerstedii B. Robinson, Costa Rica. 
Ageratum oliveri R. King & H. Robinson, Panama. 
Ageratum paleaceum (DC.) Hemsley, Mexico. 
Ageratum panamense B. Robinson, Panama. 
Ageratum peckii B. Robinson, Belize, Guatemala. 
Ageratum petiolatum (Hook. & Am.) Hemsley, Costa Rica, Nic- 

Ageratum platylepis (B. Robinson) R. King & H. Robinson, Gua¬ 
temala. 

Ageratum platypodum B. Robinson, Mexico. 
Ageratum radicans B. Robinson, Belize. 
Ageratum riparium B. Robinson, Costa Rica. 
Ageratum rugosum Coulter ex J. D. Smith, Mexico, Central 

Ageratum salicifolium Hemsley, Mexico. 

Ageratum stachyofolium B. Robinson, Mexico. 
Ageratum standleyi B. Robinson, Honduras. 
Ageratum tomentosum (Benth. ex Oersted) Hemsley, Mexico. 

44. Phania 

Phania DC., Prodr. 5: 114. 1836. Type: Phania multicaulis DC. 
Ageratum section Pectinellum DC., Prodr. 5: 109. 1836. Lectotype: Ageratum domingense Sprengel. 

Erect to repent, annual or perennial herbs or small shrubs, with few to many branches. Stems terete, striated, 
puberulous. Leaves opposite, petiolate; blades ovate or deltoid to palmate, margins crenate-dentate to shal¬ 
lowly lobed, undersurface with obvious sessile or partially sunken glandular punctations, trinervation from 
or near base. Inflorescence of small cymes terminal on leafy branches or with a single slenderly pedicellate 
head; pedicels usually short to moderately long. Involucral bracts ca. 10-20, eximbricate, in ca. 2 series, 
equal or subequal, broadly lanceolate to narrowly oblanceolate; receptacle conical, epaleaceous, glabrous. 
Florets ca. 12-25 in a head; corollas pale lavender to white, with short constricted basal tube abruptly 
expanding into short-campanulate limb, with scattered glandular punctations on outer surface; cells of throat 
short-oblong with sinuous lateral walls; lobes mostly broadly triangular, about as long as wide or slightly 
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<30.—D. Style, 
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wider, with large strongly mamillose cells on inner surface; lower filament very short; anther collar rather 
long, cells mostly oblong with distinct transverse annular thickenings on walls; anther appendages small, 
very short (to half as long as wide in P. domingensis); style base not enlarged, glabrous; style branches 
somewhat to strongly clavate distally, short-papillose or mamillose. Achenes prismatic, 4-5-ribbed, glabrous 
or with few glands or setulae; carpopodia distinct, moderately large, cylindrical, cells oblong with firm walls, 
in ca. 4 series, somewhat procurrent on lower ribs of achene; pappus of 5 squamellae, cells elongate with 
distinctly sinuous lateral walls. Pollen grains ca. 16-18 *tm in diameter. Plate 44. 

Phania is a small genus of the West Indies distinguished 
by its reduced anther appendages and pappus squamellae 
with sinuous-walled elongate cells. The reduced floral parts 
and corollas with campanulate limbs are reminiscent of 
species that have been placed in Piqueria, and the genus 
was placed in the subtribe Piqueriinae by B. Robinson 
(1913a). The glandular punctations of the leaves and con¬ 
ical receptacles, nevertheless, indicate close relationship 
to Ageratum, and one of the species, P. domingensis. has 
been placed in the latter genus as recently as 1971 (John¬ 
son, 1971(3). The two Mexican species that were included 
in the original concept of Phania by DeCandolle (1836), 
belong to the genus Oxylobus of the subtribe Oxylobinae. 

Phania domingensis was excluded from Phania and 
placed in Ageratum by DeCandolle (1836) and Johnson 
(1971a) on the basis of the appearance more closely re¬ 
sembling members of the latter genus. The annual repent 

plants with solitary heads on longer pedicels, and the pal¬ 
mate blades of the leaves, clearly distinguish the species 
from others in the genus Phania, but they still furnish no 
more than a superficial resemblance to species of Agera¬ 
tum. The reduced anther appendages and the pappus squa¬ 
mellae with elongate sinuous-walled cells, combined with 
the West Indian distribution, indicate proper placement 
is in Phania. 

Regarding the name, DeCandolle (1836) says, “Nomen 
a Phanio vetustissimo botanico Theophrasti coaevo.” 

The following five species are recognized ii 

Phania matricarioides (Sprengel) Griseb., Cuba. 
Phania multicaulis DC., West Indies. 

45. Phalacraea 

Phalacraea DC., Prodr. 5: 105. 1836. Type: Phalacraea latifolia DC. 
Steleocodon Gilli, Feddes Repert. 94: 311. 1983. Type: Steleocodon gracilis Gilli. 

Perennial herbs, procumbent or erect from decumbent bases, with few to many branches. Stems terete, 
striated. Leaves opposite, with slender petioles; blades ovate to broadly triangular, margin crenate to serrate, 
with distinct glandular punctations below, trinervate from base. Inflorescence rather laxly cymose, with 
denser ultimate branching, pedicels rather short. Involucral bracts 10-18, eximbricate, in 2-3 series, subequal, 
broad with short-acute non-scarious tips, with few to many hairs and glandular punctations on outer surface; 
receptacle flat to slightly convex, glabrous. Florets 10-18 in a head; corollas white, with constricted basal 
tube and abruptly expanding campanulate limb, many scattered minutely gland-tipped hairs on tube, more 
sparse on limb; cells of throat short-oblong with sinuous lateral walls, usually slightly bulging on inner surface; 
lobes triangular, slightly longer than wide, papillose on inner surface; anther collar often rather stout, cells 
mostly subquadrate to short-oblong, with dense transverse annular thickenings on walls; anther appendage 
vestigial, bilobed, usually consisting of two separated minute lobes; style base not enlarged, glabrous; style 
branches broad, becoming slightly broader toward the broadly rounded tips, densely papillose. Achenes 
prismatic, 4-5-ribbed, covered with numerous setulae on sides and base, sometimes with distinct narrow 
and twisted base; carpopodium small, short-cylindrical or rounded, cells small- to medium-sized, mostly 
subquadrate with rather thin firm walls, in ca. 6-8 series; pappus lacking. Pollen grains ca. 23-25 Mm in 
diameter. Plate 45. 

Phalacraea is named for the Greek phalacro- (= bald), 
which is in reference to the lack of a pappus on the achene. 
It is because of the lack of pappus and the vestigial anther 
appendages that the genus has resided in the traditional 
treatments of the tribe in the synonymy of the genus Pi¬ 
queria. The two genera cannot be considered closer than 
members of the same subtribe, however, since Piqueria 

is now recognized to be Mexican, Central American, and 
West Indian, with 3-5 involucral bracts and an equal 
number of flowers, papillose lower filaments of the an¬ 
thers, very sparse minute internal punctations of the 
achene wall, and a basic chromosome number of jc = 11- 
12. Phalacraea has a greater number of bracts and flowers, 
smooth filaments, denser punctations, and on the basis of 
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Plate 45. 
<17. 

Phalacraea latifolia DC.-A. Habit, x%.-B. Head, x 7.-C : 17.-D. Style, x 17.-E. Achene, 



GENERA OF THE EUPATORIEAE 149 

a single report (R. King et al., 1976), a chromosome num¬ 
ber of « = 20. 

The closest relationship of Phalacraea is possibly with 
other Andean genera in the Ferreyrella-Guevaria group. 
From these, Phalacraea seems to differ by the non-conical 
receptacle, the acute rather than rounded tips on the in- 
volucral bracts, the almost exclusively glandular hairs on 
the corolla, and the numerous setulae on the achenes. 
Phalacraea has a superficial resemblance to Ageratum but 
differs in the non-conical receptacle, broader involucral 
bracts, reduced anther appendages, and more setuliferous 
achenes. Phania, which has a reduced anther appendage 
as in Phalacraea, differs by its distinctive consistently 
present pappus, and by other characters which it shares 
with Ageratum. 

Within the genus Phalacraea there is some variation in 
the shape of the achene base. Three of the species have 
attenuate bases, while P. callitricha has a short broad base. 
In both variations, the carpopodium is reduced to a nar¬ 
row basal rim consisting of a few series of small cells. The 
slender form of achene base hi 

The following four species are recognized in the genus: 

Phalacraea callitricha (B. Robinson) R. King & H. Robinson, 
Colombia. 

Phalacraea ecuadorensis R. King & H. Robinson, Ecuador. 
Phalacraea latifolia DC., Peru. 
Phalacraea longipetiolata (B. Robinson) R. King & H. Robinson, 

46. Blakeanthus 

Blakeanthus R. King & H. Robinson, Phytologia 24: 118. 1972. Type: Alomia cordata S. F. Blake. 

Erect shrubs, with moderate branching. Stems terete, unstriated, hirsute. Leaves opposite, with slender 
petioles; blades ovate, base truncate to cordate, trinervate, margin crenate to serrulate, upper surface densely 
puberulous, lower surface with various intermixed glandular punctations, stalked glands, and longer non- 
glandular hairs. Inflorescence a compact corymbose panicle, branches with heads subglomerulous, pedicels 
very short. Involucral bracts ca. 20, eximbricate, in 2-3 series, subequal, lanceolate; receptacle flat to slightly 
convex, paleaceous, paleae like involucral bracts in form. Florets ca. 25 in a head; corollas white, narrowly 
funnelform; cells of throat elongate with sinuous lateral walls; lobes triangular, slightly longer than wide, 
with glandular punctations on outer surface, smooth with oblong cells on inner surface; anther collar slender, 
cells subquadrate to oblong, inornate or upper cells with slight annular thickenings on walls; anther appendage 
slightly longer than wide; style base not enlarged, glabrous, style branches linear, not or scarcely broader at 
tips, mamillose to subpapillose. Achenes prismatic, 5-ribbed, mostly glabrous, with few minute spicules on 
ribs and some glands on upper callus; carpopodium symmetrical, short, subcylindrical with rounded base, 
cells rounded to subquadrate, in ca. 8 series, with thin walls; pappus completely lacking. Pollen grains ca. 
20 nm in diameter. Plate 46. 

Blakeanthus has a geographical distribution in Central 
America, no pappus, indurated eximbricate involucral 
bracts, and paleae, all of which might suggest relationship 
to the genus Ageratum. The genus is placed in this rela¬ 
tionship with considerable reservation, however. Detailed 
examination shows essentially flat rather than conical re¬ 
ceptacles, symmetrical carpopodia, numerous small glands 
rather than less numerous large glandular punctations on 
the leaves, rather smooth inner surfaces of the corolla 
lobes, and very weak ornamentation of the cell walls of 
the anther collars. The latter two characters, combined 
with the weak papillosity of the style branches and the 
size and shape of the cells in the carpopodium, might 
indicate a more proper placement far from Ageratum in 
the subtribe Critoniinae. The genus was tentatively placed 
in the Critonioid series at the time of its original descrip¬ 
tion. In that subtribe, the genus would be rather unusual 
in its paleaceous heads, and would be unique in the com¬ 
bination of paleaceous heads and epappose achenes. It is 
because the latter combination of characters is common 
in the Ageratinae and otherwise unknown in the Crito¬ 

niinae that Blakeanthus is placed in the Ageratinae in this 
treatment. The redefinition of Alomia by King and Rob¬ 
inson (1972w), the genus in which the species of Blake¬ 
anthus was originally described, indicates that it is a rel¬ 
ative of Brickellia and remote from either the Ageratinae 
or the Critoniinae. 

The leaf pubescence of Blakeanthus is of particular in¬ 
terest for the variety of hairs and glands. In some speci¬ 
mens, a small area of leaf undersurface may have inter¬ 
mixed small glandular punctations, distinctly stalked 
glands of a slightly different color, and longer non-glan- 
dular hairs. In no case are the glandular punctations as 
large or as sunken into the surface as in Ageratum. 

The genus Blakeanthus is named in honor of Sidney 
Fay Blake, one of the leading synantherologists of the 
twentieth century, and author of the type species. 

The following single species is recognized in the genus: 

Blakeanthus cordatus{S. F. Blake) R. King & H. Robinson, Gua¬ 
temala, Honduras. 
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Plate 46. Blakeanthus cordatus (S. F. Blake) R. King & H. Robinson.—A. Habit, x»/».—B. Head, x?.—G Corolla outer surface 
xI5.—D. Corolla inner surface with anthers, xl5.—E. Anther, x24.—F. Style, x 15.—G. Achene, x 15. 

47. Scherya 

Scherya R. King & H. Robinson, Phytologia 38:101.1977. Type: Scherya bahiensis R. King & H. Robinson. 

Erect perennial herbs, with few or no branches. Stems terete to subhexagonal, covered with densely hirtellous 
pubescence and sessile glands. Leaves opposite, crowded, sessile; blades linear, trinervate with longitudinal 
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secondary veins, apex short acute, margin entire. Inflorescence terminal, subscapose, cymose to subcymose, 
branches erect, usually alternate, pedicels short. Involucral bracts ca. 20, eximbricate, in ca. 2 series, subequal, 
with broad, rounded, chartaceous, colored tips bearing a cluster of glands on their outer surface; receptacle 
flat to slightly convex, paleaceous; paleae linear. Florets ca. 25 in a head; corollas pale, funnelform, with 
glands on outer surface; cells of throat elongate with sinuous lateral walls, lobes triangular, slightly longer 
than wide, nearly smooth and glanduliferous on outer surface, densely papillose in inner surface; anther 
collar rather short, cells usually short-oblong to oblong, with strong annular thickenings on walls; anther 
appendage about as long as wide; style base not enlarged, glabrous; style branches filiform, densely papillose. 
Achenes prismatic, 5-ribbed, glabrous, bands of carbonization very narrow between greatly thickened lon¬ 
gitudinal cell-walls; carpopodium symmetrical, short-cylindrical, cells usually longer than wide, usually in 
6-8 series, with slightly thickened walls, with similar cells extending upward along ribs of achene; pappus a 
laciniate crown with 5 long primary teeth, rather indurate. Pollen grains ca. 22 pm in diameter. Plate 47. 

The genus Scherya can be immediately distinguished 
from all other Eupatorieae by the superficial appearance 
of the plant with its densely inserted linear leaves. The 
strap-shaped leaves with subparallel non-prominulous ve¬ 
nation seem to be unique in the tribe. Some details of the 
achene are also unique, including the narrow bands of 
carbonization in the wall and the firm somewhat orna¬ 
mented walls of the carpopodial cells. Further distinctions 
are evident in comparisons with other individual genera 
that might be related. 

Scherya seems unquestionably a member of the Ager- 
atinae, and the herbaceous habit and strongly cymose in¬ 
florescence suggest a position near Ageratum. The genus 
is distinct by the characters cited above, and also by the 
non-conical receptacle, the glands of the leaf not being 
partially immersed in the surface, and the involucral bracts 
having an ornate apical appendage which is glabrous ex¬ 
cept for the duster of glands borne externally at the base. 
The pappus also differs in being more indurated than those 
in Ageratum. 

In the form of the pappus, Scherya is more like Acri- 
topappus which occurs in the same geographical area in 
Bahia, Brazil. The manner in which some of the characters 
of Ageratum and Acritopappus are combined in Scherya 
provides the most significant support available for assum¬ 
ing any close relationship between those two genera. 
Nevertheless, Scherya differs significantly from Acrito¬ 
pappus by its unique characters as well as its herbaceous 
habit, cymose instead of corymbose inflorescence, and 
ornate appendages on the involucral bracts. 

The ornate appendages of the involucral bracts actually 
distinguish Scherya from all other members of the sub¬ 
tribe except Teixeiranthus, and the latter genus is totally 
distinct in its unique fusion of the corolla to the achene. 

Scherya is named for the collector of the single specimen 
on which the genus is based, Robert W. Schery, a coauthor 
on the Flora of Panama project. 

The following single species is recognized in the genus: 

Scherya bahiensis R. King & H. Robinson, Brazil. 

48. Ascidiogyne 

Ascidiogyne Cuatrec., Ann. Missouri Bot. Gard. 53: 310. 1965. Type: Ascidiogyne wurdackii Cuatrec. 

Prostrate, somewhat camose, stoloniferous herbs with a series of erect rosulate branches. Stems terete. 
Leaves of prostrate stems opposite, congested on erect stems, distinctly to indistinctly petiolate, petioles 
hirsute; blades ovate or obovate to narrowly elliptical, margin entire. Inflorescence of clustered separate short 
scapes, each bearing a single head, not longer than leaves. Involucral bracts 4-7, eximbricate, in 2 series, 
equal, broadly oblong to ovate, with rounded tips; receptacle flat, glabrous, foveolate. Florets 5-7 in a head; 
corollas white, tube strongly constricted and pilose in upper part, limb broadly campanulate and glabrous; 
cells of limb oblong with walls not or scarcely sinuous; lobes triangular, up to twice as long as wide, smooth 
on most of inner surface; anther collar rather short, enlarged, cells subquadrate to oblong, with dense annular 
thickenings on walls; anther appendage totally absent, tip of anther somewhat emarginate; style base not 
enlarged, glabrous; style branches short, clavate, with short papillae denser toward tip. Achenes prismatic, 
5-ribbed, glabrous, with internal micropunctations dense, outer wall of A. wurdackii thin and slightly to 
widely separated from body of achene to form fluid-filled sac; carpopodium slightly asymmetrical, cells 
broadly oblong, in 2-4 series, with thin usually firm walls; pappus lacking or with rim of callus forming a 
high 5-lobed crown. Pollen grains ca. 25 pm in diameter. Plate 48. 

Ascidiogyne shows all the types of reduction that are members of the tribe with an anther appendage totally 
common in the subtribe Ageratinae, and is one of the few lacking. Still, there is no evidence of an ephemeral nature 
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Plate 48. Ascidiogyne wurdackii Cuatrec.—A. Habit, x l 'A—B. Head, x 9.—C. 
E. Achene, x20. 

x20.-D. Style, x20.- 

of the kind seen in other reduced genera of the subtribe, 
and the genus seems quite isolated in its relationship. 

The genus Ascidiogyne is most distinct from all other 
genera of the Eupatorieae by the prostrate stoloniferous 
habit with its series of small rosettes, and clusters of heads 

each solitary on a short peduncle. These features are shared 
by both of the known species, while other characters that 
initially seemed more significant have proven to be vari¬ 
able. 

The type species has a striking character, after which 
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the genus is named, an inflated outer achene wall that 
evidently forms a fluid-filled sac in the living material. 
Such a structure is not evident in A. sanchezvegae. Also, 
the type species has a distinct coroniforme pappus, while 
A. sanchezvegae has none. For further information on 
species distinctions, the papers of Cuatrecasas (1965) and 
Cabrera (1976) should be consulted, where illustrations 
of each of the species are available. 

The two known members of the genus are endemic to 
restricted areas in the states of Amazonas and Cajamarca 
in northern Peru. 

The following two species are recognized in the genus: 

Ascidiogyne wurdackii Cuatrec., Peru. 

49. Cavalcantia 

Cavalcantia R. King & H. Robinson, Phytologia 47: 113. 1980. Type: Ageratum glomeratum G. Barroso & 
R. King. 

Erect annual or short-lived perennial herbs, with few branches. Stems terete, striated, puberulous. Lower 
leaves opposite, becoming alternate above, narrowly petiolate; blades ovate to deltoid, margin distinctly 
shallowly lobed, tip strongly acuminate. Inflorescence strongly divaricately cymose or aggregated in glom- 
erules; heads short-pedicellate or sessile. Involucral bracts 8-10, eximbricate, in 2 series, subequal to equal, 
persistent, narrowly obovate to ovate with rounded fimbriate apices; receptacle flat or conical, glabrous. 
Florets ca. 6-30 in a head; corollas white; basal tube short, broad below and constricted above, densely 
pubescent; limb funnelform, with few to many sclerids along veins of throat, cells of throat elongate with 
sinuous lateral walls; lobes triangular, as long as wide, papillose on inner surface, without sclerified shield 
distally on outer surface; lower part of filament short, somewhat replicate; anther collar slightly enlarged 
below, cells with distinct transverse annular thickenings on walls which obscure cell limits; anther appendage 
bluntly triangular, as long as wide; style base not enlarged, glabrous; style branches filiform, densely papillose. 
Achenes prismatic, 5-ribbed, glabrous; carpopodium small, annuliform to very shortly cylindrical, cells small, 
subquadrate, in ca. 3-4 series, with walls thickened, with zone of small, soft, thin-walled cells above car¬ 
popodium sometimes protruding; pappus lacking. Pollen grains ca. 18 pm in diameter. Plate 49. 

Cavalcantia is one of three genera described during the 
present series of studies that is endemic to the isolated 
savanna areas in the interior of Brazil in southern Parfi, 
along the southern fringe of the Amazon Basin, the other 
genera being Monogereion and Parapiqueria of the Aya- 
paninae. Cavalcantia is the only one of the three known 
from more than a single species and known from more 

and the Serra do Cachimbo are separated from each other 
by nearly 500 kilometers. The genus is known from only 
two collections, one of each of the two species. Neither 
of the specimens is well preserved, and only one has leaves 
present. 

Cavalcantia is evidently related to Ageratum, and the 
type species was originally described as an Ageratum (Bar¬ 
roso & King, 1971) on the basis of a broader interpretation 
of that genus. The most superficially useful distinction of 
Cavalcantia, the broad round-tipped somewhat Piquerian 
involucral bract, was noted by the original authors of the 
type species. The bracts of Ageratum are always lanceolate 
and narrowly pointed. Additional distinctions of Caval¬ 
cantia are the small symmetrical carpopodia with small 
quadrate, thick-walled cells, the dense pubescence on the 
basal tube of the corolla, the lack of any apical shield of 
thicker-walled cells on the outer surface of the corolla 

lobes, and a tendency for u 
and in the lobes of the corollas. In both 
valcantia, there is a zone of small, som 
thinner-walled cells above the carpopodii 
expanded in one observed achene. This 2 
elaiosomal in nature. Such a zone is n 
atum. In the species of Cavalcantia i 
present, there is a shallow lobing and a: 
tip unlike anything seen in Ageratum. It ii 
one of the species of Cavalcantia does not have a conical 
receptacle, perhaps only a reflection of the few flowers in 
its heads. Nevertheless, a conical receptacle is present 
consistently in all species of Ageratum. 

The two species of Cavalcantia differ by a number of 
significant features including the number of flowers in the 
heads and the correlated shape of the receptacle. Elongate 
bare internodes in the inflorescence are evident in both 
species, but the branching in C. percymosa is divaricately 
cymose with a subracemose capitular arrangement, while 
the type species has more erect branching with extremely 
dense glomerules of heads. The two species differ in the 
form of bracts on the inflorescence and subtending the 
heads. The hairs on the basal tubes of the corollas are 
biseriate and gland-tipped in C. percymosa, but uniseriate 
and non-glandular in C. glomerata. One feature of C. 



GENERA OF THE EUPATORIEAE 155 

Plate 49. Cavalcantia glomerate (G. Barroso & R. King) R. King & H. Robinson.-A. 
Corolla, x 15.—D. Achene with style, x!5. B. Cluster of heads, x5.—< 
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percymosa of unknown consistency is the short basal in¬ 
ternode and immediate rebranching of the basal branches 
which gives the initial impression of a verticil of four 
branches. The distinctions are reviewed in more detail by 
King and Robinson (1980/). 

The genus is named in honor of Paulo Cavalcante of 
the Museu Paraense Emilio Goeldi in Belem, Brazil, the 

collector of the type species of Cavalcantia and of other 
endemic Eupatorieae of southern Para. 

The following two species are recognized in the genus: 

Cavalcantia glomerata (G. Barroso & R. King) R. King & H. 
Robinson, Brazil. 

Cavalcantia percymosa R. King & H. Robinson, Brazil. 

50. Teixeiranthus 

Teixeiranthus R. King & H. Robinson, Phytologia 47: 108. 1980. Type: Isocarpha foliosa Gardner. 

Erect or decumbent, annual or short-lived perennial herbs, with few branches. Stems terete, hirsute to 
glabrescent. Leaves opposite, sessile; blades elliptical to linear, with glandular punctations beneath. Inflo¬ 
rescence a corymbose cyme, pedicels rather short. Involucral bracts ca. 10, eximbricate, in ca. 2 series, equal, 
persistent, elliptical to narrowly obovate, irregularly 3-4-costate, with expanded, violet, scarious, rounded, 
densely hirsute-fimbriate tips; receptacle conical, paleaceous; paleae oblanceolate with expanded, densely 
hirsute-fimbriate tips. Florets ca. 30 in a head; corollas pale reddish, cylindrical with extreme base campan- 
ulate, base fused directly to top of achene; cells of throat elongate with sinuous lateral walls; lobes ovate- 
triangular, slightly longer than wide, densely papillose on inner surface, smooth on outer surface; filaments 
inserted near base of corolla; anther collar with cells short-oblong below, longer above, with distinct transverse 
annular thickenings on walls; anther appendage broadly oblong, as wide as long to slightly wider than long; 
style base not enlarged, glabrous; style branches filiform, becoming slightly wider distally, densely and strongly 
papillose. Achenes prismatic to subfusiform, usually 5-ribbed, internal micropunctations distinctly in trans¬ 
verse bands, achene base narrow, slightly flexuous; carpopodium lacking or obsolete; apex of achene without 
pappus or upper callus, constricted and directly confluent into corolla base, sometimes with poorly developed 
abscission zone. Pollen grains ca. 20-22 pm in diameter. Plate 50. 

Teixeiranthus c 
fusion of the bases of the corollas to the tops of the achenes. 
The apices of the achenes lack not only a pappus, but they 
lack any trace of a callus on which a pappus could be 
borne. Older achenes of the type species show traces of 
abraded corollas still attached, while the corolla bases in 
T. pohlii appear to have a slight line of dehiscence. Such 
confluence of the achene apex and corolla base is otherwise 
unknown in the Eupatorieae, but is seen in some other 
tribes such as some Ecliptinae of the Heliantheae (H. Rob¬ 
inson, 1981). In its details, the corolla base of Teixei¬ 
ranthus is further distinguished by the constriction and 
campanulate shape at the point of fusion, and by the in¬ 
sertion of the anther filaments almost at the base. These 
characters are not approached in any of the other genera 
of the Ageratinae. 

Actual relationship of Teixeiranthus is almost certainly 
with such genera as Ageratum and Scherya, both of which 
have species with paleae. In the latter, the involucral bracts 
have ornate tips as in Teixeiranthus, but receptacles are 
not conical, a pappus is well developed, and the tips of 
the involucral bracts and paleae are glabrous or partially 
glanduliferous rather than fimbriate. Ageratum has no or¬ 
namentation of the tips of the involucral bracts, and has 
no paleaceous species native in South America. Both of 

Previous placement of the species of Teixeiranthu 

Alomia (J. Baker, 1876) reflects the traditional definition 
of the latter genus to include most Eupatorieae with an 
anther appendage but lacking a pappus. Alomia is now 
more narrowly defined and placed in the Alomiinae with 
Brickellia (King & Robinson, 1972w). The genus Isocar¬ 
pha, in which the type species was originally placed, is a 
member of the Ayapaninae distinguished easily by its 
elongate receptacle. Isocarpha megacephala of Brazil does 
actually resemble Teixeiranthus in the form of the corolla 

of the bracts seen in Teixeiranthus. It should be noted 
that /. megacephala is anomalous in Isocarpha in the form 
of its corolla, and in the base of its style (Keil & Stuessy, 
1981), and its position in that genus needs further study. 

The two species of Teixeiranthus were collected from 

in northern Minas Gerais and southern Bahia in Brazil. 
There have been only a few collections seen, dating from 
the last century. There seem to have been no recent col¬ 
lections of either species. The distinctions of the species 
are briefly given by King and Robinson (1982a). 

The genus is named in honor of Alcides Ribeiro Teix- 
eira, who at the time of the study was Coordenador do 
Programa Flora CNPq in Brasilia. 

The following two species are recognized in the genus: 

Teixeiranthus foliosus (Gardner) R. King & H. Robinson, Brazil. 
Teixeiranthus pohlii (Baker) R. King & H. Robinson, Brazil. 
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51. Gardnerina 

Gardnerina R. King & H. Robinson, Phytologia 49: 2. 1981. Type: Piqueria angustata Gardner. 

Annual or short-lived perennial herbs, erect from decumbent bases, moderately branched, with stems, 
leaves, pedicels, and involucral bracts bearing minute stipitate glands. Stems terete, striated. Leaves opposite 
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Plate 51. Gardnerina angustata (Gardner) R. King & H. Robinson.-A. Habit, x*/2._b. Head, x5._c. Corolla outer 
: 12 _D- Corolla inner surface with anthers, xi2.-E. Anther, x25.-F. Style, x 12.-G. Achenes, x9.-H. Leaf, x%. 
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below, becoming alternate above, non-petiolate; blades membranaceous, ovate to rhomboid in general 
outline, margin repand-dentate to pinnatifid, base broadly cuneate, shortly and narrowly acuminate, trinervate 
from near base. Inflorescence a few-headed cyme, pedicels slender. Involucral bracts ca. 10-12, eximbricate, 
m ca. 2 series, equal to subequal, persistent, lanceolate, bicostate, apex narrowly acute; receptacle flat, glabrous. 
morets 12-15 in a head; corollas white?, funnelform, with stipitate glands outside in lower part; cells of 
throat oblong with sinuous lateral walls, throat with short non-glandular hairs inside on and near’bases of 
filaments; lobes shortly oblong to triangular, ca. 1.25-1.5 times as long as wide, inner surface densely papillose, 
outer surface smooth; anther collar cylindrical, composed of subquadrate to short-oblong cells with dense 
annular thickenings on walls; anther appendage short, ca. twice as wide as long, slightly bilobed; style base 
not or scarcely enlarged, glabrous; style branches broadly clavate or strap-shaped, flattened, rather fleshy, 
surface densely short-papillose, mamillose distally. Achenes subprismatic, 5-ribbed, glabrous; carpopodium 
distmct, symmetrical, subinflated, sometimes easily broken from achene, composed of subquadrate to rotund 
moderately sized cells mostly 25-35 fim in diameter, in ca. 8 tiers, walls mostly rather moderately and evenly 
thickened; pappus lacking. Pollen grains ca. 21-23 nm in diameter. Plate 51. 

The single known species of Gardnerina is immediately 
distinguishable by the repand-dentate to pinnatifid leaves. 
Also distinctive are the greatly expanded style branches 

stems, and inflorescence. Difficult to observe but generi- 
cally significant are the non-glandular hairs on the inner 
surface of the corollas near the bases of the anther fila- 

Relationships of Gardnerina to other genera are neb¬ 
ulous. The two genera in which the type species has been 
placed in the past, Piqueria and Alomia, have both been 
redefined and are now recognized as small and discrete 
genera geographically restricted to areas outside of South 
America. Gardnerina does not seem particularly related 
to Ageratum or any of its close relatives having conical 

receptacles. The appearance of the plant is no help in 
determining its relationship, since superficial resemblance 
is to members of the subtribe Adenostemmatinae rather 
than to any other genera of the Ageratinae. 

Gardnerina is apparently known only from the type 
material which was collected from among limestone rocks 
in Goias, Brazil, near the Villa de Arrayas. The genus is 
named in honor of the collector of the type specimens, 
George Gardner, who collected and published extensively 
on the Asteraceae of Brazil during a period of a few years 
during the middle of the last century. 

The following single species is recognized in the genus: 

Gardnerina angustata (Gardner) R. King & H. Robinson, Brazil. 

52. Ellenbergia 

Ellenbergia Cuatrec., Proc. Biol. Soc. Wash. 77: 142. 1964. Type: Ellenbergia glandulata Cuatrec. 

Erect annual herbs, unbranched. Stems terete, striated, puberulous. Leaves opposite, a few alternate above, 
short-petiolate; blades ovate to ovate-elliptical, membranaceous, base obtusely cuneate to subtruncate, margin 
crenate-dentate, apex acute. Inflorescence a lax panicle with subcymose branches; pedicels slender, bearing 
stipitate glands. Involucral bracts 8, eximbricate, in 2 series, subequal, persistent, oblong-elliptical to obovate- 
elliptical, with rounded tips; receptacle flat, foveolate, glabrous. Florets 10-12 in a head; corollas white?, 
with distinct constricted basal tube, bearing glandular punctations outside; throat broadly campanulate, with 
short-oblong cells on inner surface projecting as papillae, with somewhat sinuous lateral walls; lobes trian¬ 
gular-ovate, about as long as wide, densely papillose on inner surface and margin; lower part of filament 
short, densely pubescent; anther collar slender, cells mostly short-oblong, obscured by strong transverse 
annular thickenings on walls; anther appendage reduced to a small vestigial lobe on each theca; style base 
not enlarged, hirtellous; style branches shortly clavate, densely papillose. Achenes prismatic, 5-ribbed, se- 
tuliferous on ribs, narrowed and densely setuliferous above carpopodium, internal micropunctations rather 
dense; carpopodium distinct, nearly symmetrical, shortly cylindrical, cells mostly oblong, in 5-6 series, with 
slightly thickened densely porose walls; pappus of ca. 20 short, lanceolate squamellae, densely scabrid on 
margins, nearly smooth on outer surface. Pollen grains ca. 18 /tm in diameter. Plate 52. 

The reduced habit, the shape of the corolla, and the Guevaria, Piqueriopsis, and Piqueriella. The generic group 
vestigial anther appendage all indicate that Ellenbergia is is evidently centered in the Andes of South America, with 
closely related to a series of genera including Ferreyrella, only the latter two genera outside of that area. Ellenbergia 
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is distinct from all other members of the group by having 
a pappus, by having hairs on the base of the style, and by 
having the lower part of the anther filaments densely pu¬ 
bescent. Each of the three characters is of considerable 
significance. 

Ellenbergia, as the only pappose member of a group of 
genera, provides the only insight into the form of pappus 
that is potential within the group. It is notable that the 
one example has approximately twenty segments. Such a 
form is rather anomalous in the subtribe, being found 
otherwise only in the Stevia relationship. Most other gen¬ 
era of the subtribe show a pappus reduced to five or less 
segments or totally fused. It is not believed that such 
reduced forms could have given rise to the type of pappus 
seen in Ellenbergia, which might indicate that the whole 
group of genera belongs to a separate reduction series. 

Pubescent style bases are very rare in the Ageratinae, 
being found elsewhere in only some Stevia species. The 
only other member of the Eupatorieae as small as Ellen¬ 
bergia having an ornate style base is Parapiqueria of Bra¬ 
zil, but that genus shows unmistakable evidence of mem¬ 
bership in the subtribe Ayapaninae. 

The hairs on the lower part of the anther filament in 

Ellenbergia might suggest close relationship to Gardner- 

be the only basis for assuming such a relationship, how¬ 
ever, and the possibility is rejected by the present authors. 
The genera are placed together in the treatment for other 
reasons. 

Cuatrecasas (1964) mentions in his description that the 
segments of the pappus are united at the base into a cu¬ 
pular piece easily separable from the achene. Examination 
of material indicates that the degree of separation from 
the achene is not significant. The fact that Chung (1967) 
redescribed the single species as a member of the genus 
Piqueria is inexplicable since he acknowledged the pres¬ 
ence of a pappus. 

Both known collections of Ellenbergia are from Ma- 
chupicchu, in the Province of Urubamba in the Depart¬ 
ment of Cuzco, Peru. The genus is named in honor of the 
collector of the Cuatrecasas type material, Heinz Ellenbeig 
of Utrecht, an ecologist who has collected extensively in 
the Andes. 

The following single species is recognized in the genus: 

Ellenbergia glandulata Cuatrec., Peru. 

53. Guevaria 

Guevaria R. King & H. Robinson, Phytologia 29: 259. 1974. Type: Piqueria sodiroi Hieron. in Sodiro. 

Small perennial herbs, decumbent or erect with decumbent bases, with few to many branches. Stems terete, 
striated, puberulous to hirtellous. Leaves opposite, mostly to completely alternate in G. vargasii, with narrow 
petioles; blades ovate, trinervate, margin crenulate to serrulate, surfaces pilosulous, often glandular-punctate 
below. Inflorescence laxly paniculate with cymose branches; pedicels slender. Involucral bracts 10-20, ex- 
imbricate, in 2-3 series, subequal, persistent, oblong with rounded tips; receptacle conical, glabrous. Florets 
15-40 in a head; corollas white, with distinct constricted basal tube bearing many hairs; throat shortly and 
broadly campanulate, cells short-oblong with sinuous lateral walls, produced at upper ends as mamillae; 
lobes triangular-ovate, 1-2 times as long as wide, densely papillose on inner surface and margins, with short 
hairs and glands on outer surface; anther collar only slightly expanded, cells mostly subquadrate, with 
prominent transverse annular thickenings on walls; anther appendage vestigial; style base not enlarged, 
glabrous; style branches broadly linear, densely long-papillose. Achenes prismatic, obovate, 5-ribbed, gla¬ 
brous; carpopodium cylindrical, asymmetrical above with a sinuous vascular trace, cells elongate, in 2-5 
series, with firm scarcely thickened walls; pappus lacking. Pollen grains ca. 16-18 jam in diameter. Plate 53. 

Guevaria has the reduced habit, lack of pappus, vestigial 
anther appendage, and corolla structure that indicate re¬ 
lationship to Ferreyrella, Ellenbergia, Piqueriopsis, and 
Piqueriella. Guevaria differs from the others most ob¬ 
viously by the decumbent perenniating habit, and it ap¬ 
pears to occupy habitats not available to the related mostly 
annual genera. The conical receptacle is also rather dis¬ 
tinctive. The only other genus of the immediate group 
with the receptacle conical is the paleaceous Ferreyrella. 
The numerous, mostly non-glandular hairs on the basal 
tube of the corolla further distinguish Guevaria from Pi¬ 
queriella of eastern Brazil. 

The type species of Guevaria was one of the South 

American elements, along with Phalacraea and Ophryo- 
sporus, that was treated as Piqueria by B. Robinson (1906). 
The present concept of Piqueria is restricted to species 
with 3-5 involucral bracts and an equal number of flowers, 
occurring in Mexico, Central America, and the West In¬ 
dies. Ophryosporus belongs to another subtribe, the Cri- 
toniinae, and Phalacraea has flat receptacles, a generally 
larger size, and pointed involucral bracts. 

Guevaria is the only member of its immediate group 
that has been examined cytologically. Ten populations 
representing two species, indicate a consistent x - 10 (R. 
King et al., 1976). 

The three species from southern Ecuador and northern 
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Peru form a closely related group distinguished by minor 
variations of habit and pubescence. The fourth species, 
G. vargasii, from the Department of Apurimac in southern 
Peru, is known from only the type which lacks a base. 
The distinctions of the species are discussed by King and 
Robinson (1974p). 

The genus is named for Alvaro E. Guevara of Austin, 
Texas, a participant in trips to collect Asteraceae in Ec¬ 
uador, Colombia, Costa Rica, and Guatemala. 

The following four species are recognized in the genus: 

Guevaria alvaroi R. King & H. Robinson, Ecuador. 
Guevaria loxensis (S. F. Blake & Steyerm.) R. King & H. Rob¬ 

inson, Ecuador. 
Guevaria sodiroi (Hieron. in Sodiro) R. King & H. Robinson, 

Guevaria vargasii (Chung) R. King & H. Robinson, Peru. 

54. Ferreyrella 

Ferreyrella S. F. Blake, J. Wash. Acad. Sci. 47: 407. 1958. Type: Ferreyrella peruviana S. F. Blake. 

Small, erect, annual herbs, unbranched below the inflorescence. Stems terete, striated. Leaves opposite 
below, alternate above, short-petiolate or sessile; blades ovate to broadly elliptical, usually cuneate at base, 
margins coarsely to finely serrate. Inflorescence a diffuse corymbose cyme; pedicels slender. Involucral bracts 
ca. 15-25, eximbricate, in 2 series, subequal to equal, persistent, ovate to broadly oblanceolate, with rounded 
tips, pubescent; receptacle conical, paleaceous; paleae ovate to oblong. Florets ca. 30 in a head; corollas 
white, with short constricted basal tube bearing glandular or non-glandular hairs; throat shortly and broadly 
campanulate, cells broadly oblong with somewhat sinuous lateral walls, with upper ends slightly to distinctly 
bulging as mamillae; lobes triangular-ovate, usually as long as wide (outer lobes of peripheral flowers more 
enlarged in F. peruviana), densely short-papillose on inner surface and margin; lower part of filament glabrous; 
anther collar rather short, few cells subquadrate below, more oblong above, with dense annular thickenings 
on walls; anther appendage very small and broader than long, or lacking; style base not enlarged, glabrous; 
style branches rather short-clavate at tips, densely short-papillose, papillae larger and less dense below clavate 
tip. Achenes prismatic, 5-ribbed, glabrous, with dense minute internal punctations; carpopodium distinct, 
rather symmetrical, short-cylindrical, cells oblong in 3-4 series, thick-walled; pappus lacking. Pollen grains 
ca. 18 pm in diameter. Plate 54. 

Ferreyrella was one of the first to be described of the 
considerable number of genera of extremely reduced form 
in the Eupatorieae, and was the first described of a small 
related group including Ellenbergia, Piqueriopsis, Pique- 
riella, and Guevaria in the Ageratinae. All genera of the 
group have a pappus reduced or lacking, an anther collar 
small or absent, and corollas with broadly campanulate 
throats. Ferreyrella of Peru and Piqueriopsis of Mexico 
are of such reduced nature as to suggest an ephemeral 
habit, while only Guevaria in the series seems to be pe¬ 
rennial. Ferreyrella is unique in the series by its paleaceous 
receptacle, and differs from all but Guevaria by having 
the receptacle conical. The genus is also the only one of 
the immediate group showing any asymmetry of the co¬ 
rolla lobes. 

The presence of paleae in Ferreyrella is considered an 
elaboration in what is in most other ways a greatly reduced 
plant. Such paleae closely resemble the involucral bracts, 
and seem to relate to them developmentally more than 
to paleae in other genera of the Ageratinae such as Ager- 
atum and Acritopappus. Another of the extremely reduced 
Eupatorieae, Parapiqueria, shows similar paleae, but the 
latter genus is not closely related, being a member of the 
Ayapaninae. 

The enlargement of the outer lobes of the peripheral 

corollas in the type species of Ferreyrella were noted by 
Blake (1958), and considered as suggestive of those of 
Microspermum. Blake was correct in rejecting an imme¬ 
diate relationship between the two genera which belong 
to groups in the Ageratinae with different basic chromo¬ 
some numbers, but he was incorrect in considering the 
two genera tribally distinct. Actually, irregular corollas 
occur in yet other members of the Eupatorieae, especially 
in the Praxelinae. 

Two species are presently known in Ferreyrella occur¬ 
ring in the closely adjacent Departments of La Libertad, 
and Cajamarca in northern Peru. The distinctions of the 
species are discussed by King and Robinson. (1973a). In 
spite of great superficial similarity between the species, 
there are significant differences in corolla symmetry and 
anther appendage development. 

The genus was named by Blake in honor of Ramon 
Alejandro Ferreyra Huerta, Peruvian botanist at the Her- 
bario San Marcos of the Museo de Historia Natural in 

The following two species are recognized in the genus: 

Ferreyrella cuatrecasasii R. King & H. Robinson, Peru. 
Ferreyrella peruviana S. F. Blake, Peru. 
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ana S. F. Blake.—A. Habit, x I Vi.—B. Head, x6.—C, D. Corollas showing anthers, x20.—E. Style, 
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Plate 55. Piqueriella brasiliertsis R. King & H. Robinson.—A. Habit, x Vi.—B. Head, x 15.—C. Floret showing anthers x30 —D 
Style, x30. 
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55. Piqueriella 

Piqueriella R. King & H. Robinson, Phytologia 29: 264. 1974. Type: Piqueriella brasiliensis R. King & H 
Robinson. 

Small, annual or short-lived perennial herbs from erect bases, with few branches. Stems terete, striated. 
Leaves usually opposite, narrowly petiolate; blades ovate, thin, trinervate from or near base, base broadly 
cuneate, margin with many large teeth, apex shortly and narrowly acuminate, sparsely glanduliferous below. 
Inflorescence a lax cyme, branches with stipitate glands; pedicels slender, moderately long, puberulous. 
Involucral bracts ca. 6, eximbricate, in 2 series, equal, persistent, broadly oblong, subtruncate, 3-5-denticulate- 
receptacle slightly convex, glabrous. Florets ca. 8 in a head; corollas white?, with distinct constricted basal 
tube, glabrous on outer surface; throat broadly and shortly campanulate, cells short-oblong with sinuous 
lateral walls, with upper ends projecting slightly on inner surface as mamillae; lobes triangular-ovate, longer 
than wide, densely papillose in inner surface and margins; anther collar rather short, stout, cells usually 
short, with strong transverse annular thickenings on walls; anther appendage small but distinct, very short 
and broad, with slightly recurved apical margin; style base not enlarged, glabrous; style branches short and 
subclavate, with dense long papillae. Achenes prismatic, 5-ribbed, glabrous; carpopodium strongly asym¬ 
metric m placement, with very narrow constriction at attachment to achene, rather annuliform cells usually 
elongate, in 2-3 series, with slightly thickened walls; pappus lacking. Pollen grains ca. 16-18 pm in diameter 

The name Piqueriella is a diminutive of Piqueria after 
which the former is named. The latter genus, Piqueria, is 
also a member of the subtribe Ageratinae, and was once 
interpreted widely to include all Eupatorieae such as Pi¬ 
queriella that lack a pappus and have a vestigial anther 
appendage. At present, Piqueria is interpreted narrowly 
to include Mexican, Central American, and West Indian 
species with 3-5 involucral bracts and an equal number 
of flowers, papillose anther filaments, and chromosome 
base numbers of x = 11-12. Piqueriella lacks these and 
other specialized characters of Piqueria, and the details 
of its corolla indicate actual relationship is to the series 
of genera, Ellenbergia, Ferreyrella, Guevaria, and Piquer- 
iopsis. On the basis of Guevaria, the series seems to have 
a chromosome base number of x = 10. 

Piqueriella is unique in its immediate group of related 

genera by the glabrous basal tube of its corolla. It also 
differs from the other fully epappose members of the group 
in South America by the non-conical non-paleaceous re¬ 
ceptacles. The asymmetrically placed, narrowly attached 
carpopodium is distinctive, but is similar to Ferreyrella 
in the shape of its cells. 

Within the immediate related group of genera, Pique¬ 
riella is actually most notable for its geographical distri¬ 
bution. Most of the generic group is centered in the Andes 
with one other genus, Piqueriopsis, in Mexico. The loca¬ 
tion of Piqueriella in Cear&, in eastern Brazil, is actually 
farther from the Andean center of the group than the area 
in Mexico where Piqueriopsis occurs. 

The following single species is recognized in the genus: 

Piqueriella brasiliensis R. King & H. Robinson, Brazil. 

56. Piqueriopsis 

Piqueriopsis R. King, Brittonia 17: 352. 1965. Type: Piqueriopsis michoacana R. King. 

Small, ephemeral, erect herbs, forming sparingly branched inflorescence above, unbranched below Stems 
terete, striated. Leaves opposite, narrowly petiolate; blades ovate to elliptic-rhomboid, margin crenulate to 
undulate. Inflorescence a small panicle with few-headed cymose branches; pedicels slender of moderate 
length. Involucral bracts (4-)5-6, eximbricate, in ca. 2 series, equal to subequal, persistent; obovate to 
oblanceolate, with mostly obtuse apices; receptacle convex, glabrous. Florets 3-7 in a head; corollas white, 
with distinct constricted short basal tube, bearing numerous stout non-glandular hairs near base- throat short 
and widely funnelform from subcampanulate base, cells broadly oblong with slightly sinuous lateral walls 
upper ends of cells sometimes slightly bulging on inner surface as mamillae; lobes four, triangular-ovate ca 
1.5 times as long as wide, strongly mamillose on inner surface, glabrous on outer surface; anther collar stout, 
cells obscured by dense transverse annular thickenings on walls; apex of anther retuse with appendage 
completely absent; style base slightly enlarged with rather large firm-walled cells, glabrous; style appendage 
short, not or slightly clavate, with mamillose surface. Achenes prismatic, 8-10-ribbed glabrous wall with 
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Plate 56. Piqueriopsis michoacana R. King.-A. Habit, x4Vi-B. Head, x28.-C. Corolla showing anthers, x45.-D. Achene 
with style, x45. 

dense minute internal punctations; carpopodium rather symmetrical, forming a somewhat flaring annulus, 
cells elongate, in 2-3 series, with outer walls greatly thickened; pappus lacking. Pollen grains ca. 16 ^m in 
diameter. Plate 56. 
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The genus Piqueriopsis of Mexico is named after the 
genus Piqueria of Mexico, Central America, and the West 
Indies, which it resembles in the lack of a pappus and the 
reduction of its anther appendage. Piqueriopsis is ex¬ 
tremely reduced in size, and has details of the corolla 
indicating closest relationship to Ferreyrella, Ellenbergia, 
Guevaria, and Piqueriella, all of South America. Pique¬ 
riopsis is distinct from all its immediate relatives, and 
from Piqueria as well, by its 8-10-ribbed achenes and 4- 
lobed-4-anthered corollas. The minute size and evident 
ephemeral habit of Piqueriopsis are most closely matched 
among its relatives by Ferreyrella, but the latter differs in 
its conical and paleaceous receptacle. 

The original description of Piqueriopsis was previous 
to the refinement of the concept of Piqueria, but was ne¬ 
cessitated by the anomalous combination of characters 
used at that time to artificially distinguish the traditional 
subtribes. The reduced anther appendages were supposed 

to be characteristic of the Piqueriinae, while the many- 
ribbed achenes were a key character of the Kuhniinae (B. 
Robinson, 1913a). A position near Piqueria was never¬ 
theless assumed by R. King (1965). The subsequent re¬ 
finement in the concept of Piqueria has led to the present 
view that the two genera belong to two basically different 
generic groups within the subtribe Ageratinae. 

The single species of Piqueriopsis is known only from 
the type series from the state of Michoacan in Mexico. It 
represents an isolated occurrence in Mexico of what seems 
to be mostly a South American group. Explanation of such 
an occurrence may eventually be clarified if further rela¬ 
tives of these rarely collected minute and ephemeral plants 
are found elsewhere in tropical America. 

The following single species is recognized in the genus: 

Piqueriopsis michoacana R. King, Mexico. 

57. Piqueria 

Piqueria Cav., Icon. 3: 18. 1794. Type: Piqueria trinervia Cav. 

Erect, annual to perennial herbs or subshrubs, sparsely branched. Stems terete to slightly quadrangular, 
sometimes with decurrent lines of pubescence. Leaves mostly opposite, short-petiolate to sessile; blades ovate 
to lanceolate, trinervate from base, margins serrulate to serrate. Inflorescence laxly paniculate with laxly to 
densely subcymose branches; pedicels short to moderately long. Involucral bracts 3-5, eximbricate, in one 
series, equal, persistent, with obtuse to apiculate apices; receptacle flat, glabrous. Florets 3-5 in a head, same 
number as involucral bracts; corollas white to slightly lavender, with short, narrow, densely pubescent basal 
tube; throat short-campanulate, cells oblong with somewhat to strongly sinuous lateral walls, nearly smooth 
on inner surface or projecting as hair-like papillae, especially in lower part of throat; lobes triangular to 
oblong, 1.5-3 times as long as wide, densely papillose on inner surface, slightly papillose on margins and 
tip outside; filaments of anthers with small to large papillae on lower part; anther collar broad, cells subquad¬ 
rate below, longer above, with strong transverse annular thickenings on walls; anther appendages vestigial 
or lacking; style base not enlarged, glabrous; style branches with slightly to strongly clavate tip, with dense 
long papillosity on narrower parts, becoming nearly smooth on tips. Achenes prismatic, 5-ribbed, glabrous, 
with sparse minute internal punctations in carbonized layer between ribs, densely punctate on ribs; carpo- 
podium usually asymmetrical and large, with strongly sinuous vascular trace and large oblong cells, in ca. 
8 series on more expanded surface (carpopodium symmetrical forming small ring with 3-5 rows of small 
quadrate cells in P. serrata and P. hintonit)\ pappus lacking. Pollen grains ca. 18 ^m in diameter. Plate 57. 

The traditional delimitation of Piqueria included most 
members of the Eupatorieae in which both the pappus 
and the anther appendage are essentially lacking. As such 
the genus was highly artificial, taking in various elements 
such as Phalacraea and Guevaria from South America 
which are now placed elsewhere in the Ageratinae, part 
of Ophryosporus also of South America, now placed in 
the Critoniinae, and Erythradenia of Mexico, which be¬ 
longs in the Hebecliniinae. Many additional species that 
have been misplaced in Piqueria for various reasons in 
the past can be found in the nomenclator that accompanies 
this generic review. Piqueria was, furthermore, the type 
genus of a subtribe Piqueriinae, defined by the reduced 
anther appendage, a character even more erratically dis¬ 

tributed in the tribe. Nevertheless, both the generic and 
subtribal names find actual or potential application for 
natural elements of the tribe as presently defined. 

The limits of Piqueria as defined here, conform closely 
to the subgenus Eupiqueria as delimited by B. Robinson 
(1906). The heads have three to five equal eximbricate 
involucral bracts and an equal number of flowers. In ad¬ 
dition, the lower part of the anther filament is papillose 
or pubescent in all species, and the walls of the achene 
have the internal minute punctations in a unique sparse 
pattern. The chromosome number has been reported as 
usually * = 12 (R. King et al., 1976). 

Both the organization of the head in Piqueria, with its 
few bracts and matching number of flowers, and the ten- 
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dency for hair-like papillae inside the throat of the corolla, 
suggest relationship to genera such as Stevia, and some 
early literature did place material oi Piqueria in the latter 
genus. Stevia is, in turn, related to a series of genera, all 
of which where known have basic chromosome numbers 
of x = 11 or 12. This group, which includes Piqueria, 
Stevia, and all those members of the Ageratinae that fol¬ 
low in this treatment, seems natural, and could be rec¬ 
ognized as a separate subtribe Piqueriinae. Piqueria re¬ 
mains thoroughly distinct in the generic group by its lack 
of an anther appendage and by its unique sparse pattern 
of punctations in the achene wall. 

As presently recognized, Piqueria contains seven species 
mostly confined to Mexico. One species, P. trinervia, ex¬ 
tends its range through Central America and into the West 
Indies. A key to most species is provided by B. Robinson 

(1906) under his subgenus Eupiqueria. Distinctions of P. 
serrata and P. hintonii, the two species with small sym¬ 
metrical rather than strongly asymmetrical carpopodia, 
are given by R. King (19676). 

Piqueria was named by Cavanilles in honor of Andres 
Piquer of Spain, known for work in both medicine and 
philosophy. 

The following seven species are recognized in the genus: 

Piqueria hintonii R. King, Mexico. 
Piqueria laxiflora B. Robinson & Seaton, Mexico. 
Piqueria pilosa H.B.K., Mexico. 
Piqueria pringlei B. Robinson & Seaton, Mexico. 
Piqueria serrata A. Gray, Mexico. 
Piqueria triflora Hemsley in Godman & Salvin, Mexico. 
Piqueria trinervia Cav., Mexico, Central America, West Indies. 

58. Stevia 

Stevia Cav., Icon. 4: 32. 1797. Lectotype: Stevia serrata Cav. 
Mustelia Sprengel, Bot. Gart. Halle 1: 28. 1801. Type: Mustelia eupatoria Sprengel [= Stevia eupatoria 

(Sprengel) Willd.]. 
Nothites Cass., Diet. Sci. Nat. 35: 163. 1825. Type: Nothites latifolia Cass. [= Stevia melissaefolia (Lam.) 

Schultz-Bip.]. 
Xetoligus Raf., New FI. 4: 74. 1838. Type: Stevia salicifolia Cav. 

Mostly erect, annual or perennial herbs or shrubs, sparingly to densely branched. Stems terete to slightly 
hexagonal, slightly striated, glabrous to variously pubescent. Leaves opposite or in some species alternate, 
sessile to distinctly petiolate; blades linear to orbicular, margins entire to serrate or dentate, rarely deeply 
lobed, surface usually puberulous, sometimes stipitate-glandular, usually glandular-punctate. Inflorescence 
diffuse with few long-pedicellate heads, or dense in corymbose clusters on tips of branches. Involucre cylin¬ 
drical, rarely fiinnelform, narrow at base; involucral bracts 5, eximbricate, in 1 series, equal to subequal, 
linear to elliptical, easily tom from receptacle; receptacle flat to slightly convex, glabrous. Florets 5 in a head; 
corollas white or lavender to purple, basal and distal parts sometimes of different color, narrowly funnelform 
below lobes or with somewhat expanded throat, usually with hairs or glands on outer surface; with erect 
hairs on inner surface of throat, cells of throat elongate with sinuous lateral walls; lobes usually less than 2 
mm long, unequal and zygomorphic in series Podocephalae, radially symmetrical in others, longest lobes 
shorter than throat and tube, lobes triangular or oblong-ovate, densely papillose on inner surface, smooth 
on outer surface; anther collar cylindrical or broadened below, cells subquadrate to short-oblong below, with 
variable annular thickenings on walls; anther appendage mostly obovate, with a prominently crenulate distal 
margin; style base often slightly enlarged, glabrous or in a few species papillose; style branches filiform, 
densely long-papillose. Achenes narrowly fusiform to narrowly prismatic, with mostly straight sides, strongly 
5-ribbed, faces concave, with few to many glands or setulae; carpopodium distinct, short, slightly asym¬ 
metrical, cells small, subquadrate to short-oblong, in 2-5 series, with scarcely projecting upper rim; pappus 
with at least a crown of free or united scales, often with 1-30 bristle-like awns, 1 or 2 achenes in each head 
often with more reduced pappus. Pollen grains ca. 18-27 pm in diameter. Plate 58. 

The recognition of Stevia serrata as lectotype of the 
genus was established by King and Robinson (1969c). The 
typification is considered to have been accomplished when 
Rafinesque removed the other available species named 
by Cavanilles, 5. salicifolia, to his new genus Xetoligus. 
Cabrera and Vittet (1963) cite S. salicifolia as type of the 

genus, but their action is considerably antedated by that 
of Rafinesque (1838). 

Stevia is one of the most distinctive genera of the Eu- 
patorieae, and has been segregated with considerable pre¬ 
cision in most systems of classification since the time of 
its original description. Only one unnatural element. 
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the literature were shown to be 
i (1930rf). All species of Stevia 

le inner surface of the 
corolla throat, and a distinctive obovate to elliptical an¬ 
ther appendage with a crenulate distal margin. The dis¬ 
tinctive anther appendage and pubescence inside the co¬ 
rolla were both noted by Cassini (1820c) in his description 
of the tribe. 

The genus shows a remarkable uniformity of basic floral 
structure considering the large number of species. It seems 
significant that many of the species seem to show similar 
characters repeated in different combinations, and a re¬ 
ticulating evolution seems likely. Hybridization is cited 
between various species in the thesis by Grashoff (1972), 
and apomixis is found in many species in association with 
modified forms of pollen. Four different pollen states have 
been demonstrated by King and Robinson (1967) in two 
species, and different chromosome races seem to be pres¬ 
ent in these and other species. Some fertile populations 
seem to occur in most if not all of the species that are 
commonly apomictic. 

Though the variations in the pollen are not taxonom- 
ically useful, the modified pollen forms seem to be re¬ 
stricted to the Mexican and Central American species and 
some populations of those species that occur in South 
America. Modified pollen forms have not been noticed 
in strictly South American elements of the genus. 

Variations of pappus between awn-like and squamose 
segments have long been regarded as taxonomically useful 
in Stevia. However, further significant variations of pap¬ 
pus form within each head have been studied by B. Rob¬ 
inson (1930*/), and often prove stable within a species. 
One or two of the achenes may have a comparatively 
vestigial pappus and these have been termed idiocarps, 
while the remaining achenes have been termed adelpho- 
carps. In their positions, the idiocarps follow a two-fifths 
phyllotactic sequence in the head like that of the sub¬ 
tending involucral bracts. Only in a few species of Stevia 
do idiocarps completely lack a pappus. In Stevia, at least 
some achenes of each head have a distinct pappus. 

Some taxonomic subgroups have been recognized in 
Stevia. The North American subdivisions are summarized 
by B. Robinson (1930g) with two sections, Podocephalae 
Schultz-Bip., with laxly disposed long-pedicellate heads, 
and Corymbosae Schultz-Bip., with heads in dense cor¬ 
ymbose clusters. The Corymbosae were divided into sub¬ 
series Fruticosae and Herbaceae on the basis of woodiness. 
In his unpublished thesis on the species of Mexico and 
Central America, Grashoff (1972) recognized the three 
groups all at sectional level, Podocephalae, Corymbosae, 
and Fruticosae. The Corymbosae with the herbaceous 
species, contained the type of the genus, Stevia serrata. 
Among the members of the genus occurring in Peru and 
southward, there is a tendency for achenes to have a pap¬ 
pus with ten or more awns. For such species, J. Baker 
(1876) in his Brazilian treatment established a group Mul- 

tiaristatae which was recognized by B. Robinson (19322?) 
in his Peruvian treatment at sectional level. Baker also 
recognized two other more artificial categories that were 
not perpetuated, Paleaceo-aristatae having 0-4 awns in 
the pappus, and Pauci-aristatae having 4-10 awns in the 
pappus. The division of the non-multiaristate species in 
Peru by B. Robinson was scarcely less artificial. The sec¬ 
tion Eustevia had the pappus of the adelphocarps with 
short subequal squamellae or with some awns nearly as 
long as the corolla. The section Breviaristatae had the 
pappus unequal with the longest segments only up to half 
the corolla length. Though it seems significant because of 
its geographical restriction, the multiaristate condition 
seems erratically distributed among species within the area 
where it occurs. Multiaristate achenes are found in species 
with lax and diffuse inflorescences as well as those with 
heads in dense corymbs, and even in a Bolivian species, 
S. samaipatensis, that is habitally very similar to the ge¬ 
neric type, S. serrata. 

Stevia has been studied extensively cytologically and 
according to Grashoff (Grashoff et al., 1972), the shrubby 
species all have a gametic chromosome number of n = 
12; herbaceous species with laxly paniculate arrangements 
of heads have n = 11 with no aneuploidy; and herbaceous 
species with compact-corymbose arrangements of heads 
mostly have 2n = 34 univalents with considerable aneu¬ 
ploidy. As indicated in the cytological review of the tribe 
(R. King et al., 1976), the great variation and widespread 
apomixis in Stevia allows for interpretation of 2n = 33 
and 2n = 34 as triploid derivatives of n — 11. There has 
been a tendency, however, to interpret the 2n = 34t found 
in Stevia as a potential n = 17 partly because of the com¬ 
mon occurrence of n = 17 elsewhere in the tribe. Grashoff 
et al. report S. jorullensis as having 2n - 17„ and 34, and 
5. plummerae variety durangensis as having 2n = ca. 17n, 
and he suggests that among the compact-corymbose her¬ 
baceous species the alternate-leaved species “may have 
numbers based on 11,12, or 17 within the same species,” 
while “the opposite-leaved species appear to be based on 
x = 17 alone.” Nevertheless, Grashoff does report the op¬ 
posite-leaved species S. origanoides as having both 34 
univalents and 43 ± 1 univalents, and Keil and Stuessy 
(1975) have since reported S. origanoides as having n = 
11 and another opposite-leaved species S. plummerae va¬ 
riety durangensis as having n = 44. Such evidence, and 
the lack of a close relationship of Stevia to any of the 
genera with n = 17, indicates that the counts for the genus 
should be interpreted on the basis of the known n= 11 
and n = 12 numbers that are common in the genus and 
in related genera. 

Stevia is widely distributed from the southwestern 
United States southward through Mexico and Central 
America. It occurs in non-Amazonian South America 
southward to central Argentina. No species are native in 
the West Indies. The genus has been treated extensively 
in a series of separate papers by B. Robinson, with intro- 
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ductory material (1930d), the species of North America 
south to Panama (1930#), Colombia (1931c), Venezuela 
(1931 d), Ecuador(1931c), Peru(1932ft), Boiivia( 1932c), 
Paraguay (1930/), and Argentina (1930c). The species 
north of South America have been reviewed more recently 
by Grashoff(l 972) in an unpublished thesis, and a number 
of new species have been validated by Grashoff (1974). 
Cabrera (1978) has provided a useful treatment of the 
species in northern Argentina. There has been no signif¬ 
icant survey of the Brazilian species since the inadequate 
treatment by J. Baker (1876). 

The chemistry of Stevia is of more interest than that of 
most Eupatorieae. Stevia rebaudiana has been studied ex¬ 
tensively as a source of a strong sweetener and possible 
sugar substitute, stevioside. The compound is a glycoside 
yielding on hydrolysis the kaurene diterpene steviol, glu¬ 
cose, and sophorose (Vis & Fletcher, 1957; Dominguez, 
1977). Stevioside more recently has been studied as a 
potential contraceptive (Mazzei & Kuc, 1968). 

An ambrosanolide has been reported from Stevia rhom- 
bifolia (= S. ovata) (Rios et al., 1967). Ambrosanolides 
are not otherwise known in the Eupatorieae, being re¬ 
stricted to more advanced tribes of the subfamily Aster- 
oideae. 

Reports of Stevia-type chemistry in the genus Palafoxia 
(Bohlmann & Zdero, 1975) has led to some speculation 
of a Eupatorian relationship for the latter genus (Turner 
and Powell, 1977). A sample achene from the material 
that was analyzed has been seen and proves to be a Stevia 
(Bohlmann et al., 1979ft). There is not now any known 
structural or chemical basis for relating Palafoxia to Ste¬ 
via, and the genus is presently regarded as a member of 
the subtribe Chaenactidinae in the Heliantheae (H. Rob¬ 
inson, 1981). 

A review of the ethnobotany of many species of Stevia 
is provided by Soejarto et al. (1983). 

Cavanilles dedicated his genus to the memory of “Petri 
Iacobi Stevii (vulgo Steve aut Esteve),” a noted medical 
practitioner and botany professor of Valencia, Spain. 

The following 230 species are recognized in the genus: 

Stevia achalensis Hieron., Argentina. 
Stevia adenophora Lagasca, Chile. 
Stevia alatipes B. Robinson, Mexico. 
Stevia alpina Griseb., Argentina. 
Stevia alternifolia Hieron., Brazil. 
Stevia amambayensis B. Robinson, Paraguay. 
Stevia amblyolepis (B. Robinson) B. Robinson, 1 
Stevia ammotropha B. Robinson, Paraguay. 
Stevia amplexicaulis Hassler, Paraguay. 
Stevia andina B. Robinson, Ecuador, Peru. 

i., Argentina, Paraguay, 
Uruguay. 

Stevia aschenborrtiana Schultz-Bip. ex Klotzsch, Mexico. 
Stevia balansae Hieron., Paraguay. 

Stevia bendeti Perkins, Bolivia. 
Stevia berlandieri A Gray, Mexico. 
Stevia bermejensis Hieron. in Urban, Bolivia. 
Stevia bertholdii B. Robinson, Ecuador. 
Stevia boliviensis Schultz-Bip. ex Rusby, Bolivi 
Stevia breviaristata Hook. & Am., Argentina, I 
Stevia breviflora (Cass.) Schultz-Bip., Brazil. 
Stevia bridgesii Rusby, Bolivia. 
Stevia brunetii Hieron., Brazil. 
Stevia burkartii B. Robinson, Argentina. 
Stevia cajabambensis Hieron. in Urban, Peru. 
Stevia calderillensis Hieron. in Urban, Bolivia. 
Stevia camachensis Hieron. in Urban, Bolivia. 
Stevia camporum Baker, Brazil. 
Stevia caracasana DC, Mexico, Central Ame 

Stevia carapariensis Cabrera & Vittet, Argentin 
Stevia cardiatica Perkins, Bolivia. 
Stevia catharinensis Cabrera in Cabrera & Vitte 
Stevia cathartica Poeppig & Endl., Peru. 
Stevia centinelae Cabrera, Argentina. 
Stevia chacoensis R. E. Fries, Bolivia. 
Stevia chamaedrys Griseb., Argentina, Bolivia. 
Stevia chiapensis Grashoff, Mexico. 
Stevia cinerascens Schultz-Bip. ex Baker, Brazil 
Stevia clausseni Schultz-Bip. ex Baker, Brazil. 
Stevia clinopodioides Greenman, Mexico. 
Stevia clivicola B. Robinson, Bolivia. 
Stevia cochabambensis Hieron., Bolivia. 
Stevia collina Gardner, Brazil. 
Stevia commixta B. Robinson, Brazil. 

Stevia crenata Benth., Mexico. 
Stevia crenulata Baker, Brazil. 
Stevia cruziana Malme, Brazil. 
Stevia cruzii Grashoff, Mexico. 
Stevia cryptantha Baker, Brazil. 
Stevia cuneata Hassler, Paraguay. 
Stevia cuzcoensis Hieron. in Urban, Peru. 
Stevia decumbens (B. Robinson & Greenman) E. Greene, 1 
Stevia decussata Baker, Brazil. 
Stevia deltoidea E. Greene, Mexico. 
Stevia dianthoidea Hieron. in Sodiro, Ecuador. 
Stevia dictyophylla B. Robinson, Mexico. 
Stevia discolor B. Robinson, Bolivia. 
Stevia divaricata DC., South America? 
Stevia dubia B. Robinson, Brazil. 
Stevia eclipes B. Robinson, Bolivia. 
Stevia effusa Hieron., Argentina. 
Stevia elatior H.B.K., Mexico, Central America, Colombi 

Paraguay, Uruguay, 

ion, Paraguay. Stevia estrellensis Hassler ex B. Robin: 
Stevia eupatoria (Sprengel) Willd., Me; 
Stevia fiebrigii Hieron. in Urban, Arge 
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Stevia setifera Rusby ex B. Robinso 
Stevia soratensis Hieron., Peru, Boli 
Stevia stricta Homem,, Mexico. 
Stevia stuebelii Hieron., Bolivia. 
Stevia suaveolens Lagasca, Mexico, ( 

lombia, Ecuador. 
Stevia subpubescens Lagasca, Mexico. 
Stevia talpensis Grashoff, Mexico. 
Stevia tarijensis Hieron. in Urban, Argentina, B< 
Stevia tenuis Hook. & Am., Brazil. 
Stevia tephra B. Robinson, Mexico. 
Stevia tephrophylla S. F. Blake, Mexico, Hondui 
Stevia tomentosa H.B.K., Mexico. 
Stevia totorensis B. Robinson, Bolivia. 
Stevia triangularis Grashoff, Mexico. 
Stevia triaristata Hieron. in Urban, Bolivia. 

temala, Costa Rica, Co- 

Stevia trifida Lagasca, Mexico. 
Stevia triflora DC., Mexico, Central America, to Ecuador. 
Stevia tunariensis Hieron., Bolivia. 

Stevia tunguraguensis Hieron., Ecuador. 
Stevia urceolata Grashoff, Mexico. 
Stevia urticaefolia Billb. in Thunb., Brazil, Bolivia, Peru. 
Stevia vaccinioides J. Roster, Bolivia. 
Stevia vaga Griseb., Argentina. 
Stevia velutinella Grashoff Mexico. 

Stevia vemicosa Greenman, Mexico. 
Stevia verticillata Schlechtdl., Brazil. 
Stevia villaregalis McVaugh, Mexico. 
Stevia villaricensis (B. Robinson) Cabrera & Vittet, Argentina. 
Stevia viscida H.B.K., SW United States, Mexico, Guatemala. 
Stevia wagneri Hieron., Colombia, Venezuela. 
Stevia weberbaueri B. Robinson, Peru. 
Stevia westonii R. King & H. Robinson, Costa Rica. 
Stevia yaconensis Hieron., Argentina. 
Stevia yalae Cabrera, Argentina. 
Stevia zacatecana McVaugh, Mexico. 
Stevia zephyrantha Grashoff, Mexico. 

59. Metastevia 
Metastevia Grashoff, Brittonia 27: 69. 1975. Type: Metastevia hintonii Grashoff. 

Erect perennial herbs, unbranched. Stems terete, slightly striated, puberulous and hirsute, hairs often 
glandular-tipped. Leaves opposite, distinctly petiolate, basal pairs very small; blades ovate, margins crenate 
to serrate, apex acute to obtuse, base cuneate. Inflorescence a lax panicle; pedicels moderately long. Involucre 
narrowly campanulate, broad at base; involucral bracts 4-6, eximbricate, in ca. 2 series, equal to subequal, 
ovate-oblong, firmly attached to receptacle; receptacle slightly convex, alveolate. Florets 4-6 in a head; 
corollas white, with narrow basal tube, expanding into narrowly campanulate throat, pilosulous in inner 
surface of throat; cells of throat elongate with sinuous lateral walls; lobes oblong, more than 2.5 times longer 
than wide, 2-2.5 mm long, longest equal to throat and tube, sometimes zygomorphic with outer lobes longer, 
inner surface densely papillose, outer surface mostly glabrous, with a few papillae at tips; anther collar rather 
short, cells mostly oblong, with distinct annular thickenings on walls; anther appendage large, longer than 
wide, ovate with rather truncate or retuse tip, margins crenulate; style base enlarged, glabrous; style branches 
filiform, densely long-papillose. Achenes obconical, 5-ribbed, glabrous, faces convex at maturity; carpopo- 
dium distinct, short, symmetrical, cells small and subquadrate, in 3-6 series, with thickened walls; pappus 
lacking. Pollen grains ca. 21 pm in diameter. Plate 59. 

The generic name was formed by the addition of the 
prefix meta (= altered or beyond) to the name Stevia. It 
was intended by Grashoff (1975) to reflect the close re¬ 
lationship of Metastevia to Stevia, and derivation from 
the latter genus. Metastevia shows the form of anther ap¬ 
pendage with crenulate margins and the form of pubes¬ 
cence inside the throat of the corolla that is otherwise 
unique to the genus Stevia. Furthermore, Metastevia shows 
the rather lax inflorescence and somewhat zygomorphic 
corolla that is characteristic of the Mexican and Central 
Amercian section Podocephalae of Stevia, and relation¬ 
ship seems to be to that section. 

Metastevia must be regarded as having immediate re¬ 
lationship to Stevia, but the comparative instability of 
number of involucral bracts and flowers in the heads makes 
exclusion from Stevia desirable. Fortunately, a number of 
additional distinctions are available, as indicated by 
Grashoff (1975). The achenes are obconical with sides 
convex at maturity rather than fusiform with concave 

sides. The pappus is totally lacking, while some pappus 
is present in at least the adelphocarps in all the heads of 
Stevia. Involucral bracts are not easily tom from the re¬ 
ceptacle as in Stevia. The throat and tube portion of the 
corolla is comparatively short, being equaled in length by 
the longest lobes. The involucres are narrowly campan¬ 
ulate rather than cylindrical to funnelform or urceolate as 
in Stevia. The receptacle is alveolate, rather than rough 
to lacerate-reticulate as in Stevia. Finally, scale-like leaves 
are present at the bases of the stems, but are lacking or 
only present on stolons in Stevia. Grashoff suggests that 
the broader heads would be the most useful distinction 
of the genus in the field. 

The genus is known only from two collections from 
closely adjacent areas in the states of Mexico and Guerrero 
in Mexico. Both specimens were collected by George Hin¬ 
ton, after whom the species is named. 

The following single species is recognized in the genus: 
Metastevia hintonii Grashoff Mexico. 
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Plate 60. Carphochaete wislizenii A. Gray.—A. Habit, B. Head, *3Vi 
E. Achene, x6. 

i.—C. Corolla showing anthers, x6.—D. Style, x6.— 
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60. Carphochaete 

Carphochaete A. Gray, Mem. Amer. Acad. n.s. 4: 65. 1849. Type: Carphochaete wislizeni A. Gray. 

Erect perennial herbs or small shrubs, with many branches, especially from the base. Stems terete, slightly 
striated. Leaves opposite, sessile; blades linear to elliptical-spathulate. Inflorescence monocephalic or a loose 
corymbose cyme; heads pedicellate. Involucral bracts ca. 6, eximbrieate to subimbricate, in 2-4 series, unequal 
to subequal, persistent, elliptical to oblong-lanceolate; receptacle flat to slightly convex, glabrous. Florets 4- 
6 in a head; corollas white, pink, or purple, tubular below with narrowly funnelform throat, glabrous; cells 
of throat elongate with somewhat sinuous lateral walls; lobes oblong to linear, ca. 2-3 times as long as wide, 
densely papillose on inner surface, smooth or nearly smooth on outer surface; anther collar expanded below’ 
cells subquadrate, with annular thickenings on walls; endothecial cells often oblong, sometimes without 
thickenings on some transverse walls; anther appendage large, oblong to slightly broader above middle; style 
base bulbously enlarged, glabrous; style branches filiform, densely papillose, terete to slightly compressed, 
with stigmatic lines close together on inner surface and running somewhat irregularly to near tip of branch. 
Achenes narrowly prismatic, 5-10-ribbed, ribs setulose; carpopodium distinct, without upper rim, nearly 
symmetrical to asymmetrical, forming a cap of small, thick-walled, quadrate to oblong cells in 5-10 series; 
pappus of 5-10 awns, longer than corolla, sometimes with a few shorter squamellae. Pollen grains ca. 25- 
35 nm in diameter. Plate 60. 

lateral margins of the style branch, and the base of the 
style is not enlarged. In the details of its style branches, 
Carphochaete is actually approached most closely by the 
genus Revealia, which differs by the more spreading habit, 
the coroniform pappus, the presence of pubescence inside 
the corolla throat, and the lack of an apical notch in the 
anther appendage. 

A chromosome number of n = 11 has been determined 
in two of the species of Carphochaete. The number fur¬ 
nishes further confirmation of the relationship of Car¬ 
phochaete to the genera Stevia and Cronquistia having x = 
11 and 12. 

Carphochaete occurs mostly in the drier parts of Mexico 
south to the Central Plateau, with only C. bigelovii ex¬ 
tending northward into the southwestern United States. 
Carphochaete wislizenii is rather distinctive within the 
genus by its more subequal and rather eximbrieate in¬ 
volucral bracts. McVaugh (1972) mentions a rather prom¬ 
inent gummy exudate in C. gummifera that is sparing or 
lacking in related species. 

The following five species are recognized in the genus: 

Carphochaete bigelovii A. Gray, SW United States, Mexico. 
Carphochaete grahantii A. Gray, Mexico. 
Carphochaete gummifera McVaugh, Mexico. 
Carphochaete schaffneri Greenman, Mexico. 
Carphochaete wislizenii A. Gray, Mexico. 

61. Cronquistia 

Cronquistia R. King, Brittonia 20: 11.1968. Type: Stevia pringlei S. Watson. 

Erect perennial herbs, sparingly branched. Stems terete, slightly striated, puberulous. Leaves mostly op¬ 
posite, often becoming alternate above, sessile or very shortly petiolate; blades linear to oblong, margins 
entire, with 3 longitudinal veins. Inflorescence laxly corymbose; heads pedicellate. Involucral bracts 10-15, 
eximbrieate, in 1-2 series, equal or subequal, persistent, elliptical; receptacles flat to slightly convex, glabrous. 

Carphochaete has been recognized as a distinct genus 
consistently since the time of its original description. The 
principal characters by which the genus has been distin¬ 
guished appear to be the prominent winged awns of the 
pappus after which it is named, and the mostly ten-ribbed 
achenes. Because of the ten-ribbed achenes, the genus has 
been associated in previous systems of Bentham and 
Hooker (1873) and B. Robinson (1913a) with the artificial 
subtribe variously called the Adenostylinae or the Kuhn- 
iinae. The Eupatorian genera with which Carphochaete 
has previously been associated are now placed in the sep¬ 
arate subtribes Alomiinae, Liatrinae, and Mikaniinae. 

Actual relationship of Carphochaete is found among 
those genera that most resemble it in the form of their 
pappus. Similar forms of winged awns are found in both 
Stevia and Cronquistia. Carphochaete is distinct within 
the generic group by the more numerous ribs on the 
achenes, the details of the stigmatic lines, and the tendency 
toward large pollen. The subimbricate involucral bracts 
found in most of the species are also unique in the group. 
The pollen is, on the average, the largest in the tribe, and 
the stigmatic lines furnish an absolute distinction from 
the probably most closely related genus, Cronquistia. In 
Carphochaete, the stigmatic lines are scarcely separated, 
and run along the inner surface to near the apex of the 
branch. In Cronquistia, the stigmatic lines are as in most 
members of the tribe, widely separated along the lower 
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Plate 61. Cronquistia pringlei (S. Watson) R. King.-A. Habit, x'/2.-B. Head, x5.-C. Corolla showing anthers, x8.-D. Style, 
x8.—E. Achene, x6. 

Florets (5—)7—8(—12) in a head; corollas purplish, narrowly funnelform, with a few glandular punctations 
outside; cells of throat broadly oblong to elliptical with lateral walls not or scarcely sinuous, inner surface 
glabrous; lobes oblong, ca. 3 times as long as wide, inner surface densely papillose, outer surface rather 
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smooth; anther collar short, cells mostly short-oblong, with weak annular thickenings on walls; anther 
appendage short-oblong, with apical notch; style base not enlarged, glabrous; style branches distinctly flattened 
and somewhat long-clavate distally, densely short-papillose, with stigmatic lines widely separated along lower 
lateral margins. Achenes prismatic, 8-10-ribbed, ribs setuliferous; carpopodium forming a narrow basal rim 
of small, quadrate, thick-walled cells in 2-4 series; pappus of a few winged awns or squamellae, or lacking. 
Pollen grains ca. 23-25 pm in diameter. Plate 61. 

Cronquistia shows the structure and chromosome num¬ 
ber of x = 12 that clearly indicate relationship to the series 
of genera including Stevia and Carphochaete, and it is 
with the latter two genera that Cronquistia has been pri¬ 
marily compared. It is these three genera that commonly 
show similar and rather distinctive winged awns in then- 
pappus. 

Of the two related genera, Stevia is closest to Cron¬ 
quistia in comparatively superficial aspects such as size 
of heads and eximbricate form of involucres, and material 
of Cronquistia was originally described in Stevia where it 
remained for seventy years. B. Robinson (1930d, 1930#) 
did note the anomalous high number of flowers in the 
heads of Cronquistia material, but the full extent of the 
anomaly was evidently not noticed. It was many years 
later that Arthur Cronquist noted on herbarium speci¬ 
mens of his that the species was “not truly a Slev/a.” At 
the time of the original description of Cronquistia (R. 
King, 1968), the usually seven to eight rather than five 
flowers in the head, the lack of non-glandular pubescence 
on the corollas, and the oblong anther appendages that 
are not broadest at or above the middle, were all cited as 
distinctions from Stevia. The greater number of ribs on 
the achene and the lack of pubescence inside the corolla 
are additional distinctions that were not cited. The tri- 
colporate pollen grains of Cronquistia were seen to average 
somewhat larger than grains of similar form in Stevia, 
although the size now seems less than the 30 pm originally 
given. 

At the time of the original description, the very close 
relationship of Cronquistia to Carphochaete was not rec¬ 
ognized. It was Grashoff who in various places including 
his thesis (1972) indicated an intention to place Cron¬ 

quistia in the synonymy of Carphochaete, but none of 
these was ever published. The two genera are alike in the 
corolla pubescence, anther appendage, and ribbing of the 
achene by which they differ from Stevia, but there remain 
many significant differences that mandate the continued 
separation of Cronquistia. The style base in Cronquistia 
is not enlarged, and the style branches are distinctly flat¬ 
tened with widely separated stigmatic lines along the lower 
lateral margins. In Carphochaete the style base is greatly 
enlarged, and the style branches are terete with uniquely 
positioned and extended stigmatic lines close together on 
the inner surface. Lesser differences include the greater 
size of the floral parts and the pollen in Carphochaete, 
and the apparent slight difference in chromosome number, 
x — 12 in Cronquistia versus x = 11 in Carphochaete. 
Cronquistia can also be distinguished from most species 
of Carphochaete by its eximbricate rather than subim¬ 
bricate involucre. 

As a result of the variation between awned and awnless 
forms of pappus in material of Cronquistia, two species 
were recognized in Stevia (B. Robinson, 1930#). The two 
species were combined at the time of the original descrip¬ 
tion of Cronquistia by R. King (1968). The species is 
known from the states of Chihuahua and Durango in 

The genus is one of two in the Eupatorieae named in 
honor of Arthur Cronquist of the New York Botanical 
Garden. The other genus is Cronquistianthus, a member 
of the Critoniinae from the Andes of South America. 

The following single species is recognized in the genus: 

Cronquistia pringlei (S. Watson) R. King, Mexico. 

62. Revealia 

Revealia R. King & H. Robinson, Phytologia 33:277.1976. Type: Revealia stevioides R. King & H. Robinson. 

Spreading and often procumbent shrubs, densely branched. Stems terete to subangular, striated, slightly 
puberulous. Leaves opposite, sessile; blades narrowly oblong, entire to obscurely crenulate-serrate, rather 
fleshy with only midvein obvious. Inflorescence usually of single heads on short leafy branches; heads 
pedicellate. Involucral bracts ca. 10, eximbricate, in 2 series, equal to subequal, persistent; receptacle flat to 
slightly convex, glabrous. Florets ca. 10 in a head; corollas purple, narrowly funnelform, with numerous 
small short-stalked glands on outer surface, upper throat pilosulous with numerous often septate hairs; cells 
of throat laxly oblong with not or weakly sinuous walls; lobes oblong, showing zygomorphy with outer three 
lobes longer, densely papillose on inner surface, nearly smooth on outer surface; anther collar very short, 
cells subquadrate, with weak annulations on walls; endothecial cells with transverse walls sometimes lacking 
nodular thickenings; anther appendage short-ovate, obtuse; style base with distinct enlargement, glabrous; 
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Plate 62. Revealia macrocephala (Paray) R. King & H. Robinson.-A. Habit, x Head, x 2.-C. Young head with unopened 
asymmetric corollas, x3.—D. Corolla with tips of anthers and style, x5.—E. Corolla in section showing inner surface with anthers 
X71A—F. Anthers, x 15.—G. Style, x H. Achene, x6. 

style branches hliform, terete, densely papillose, with stigmatic lines positioned close to each other along 
lower part of inner surface. Achenes prismatic, 5-6-ribbed, ribs with minute setulae; carpopodium distinct, 
forming a narrow symmetrical basal rim, cells small, in ca. 5-6 series, with thick walls; pappus short, rather 
coroniform with many short squamellae. Pollen grains ca. 30-33 in diameter. Plate 62. 
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The rather distinctive habit of Revealia and the short 
form of its pappus, seem to predispose the genus to com¬ 
parison with the superficially similar Oxylobus that has 
the center of its distribution in Mexico. At the time of the 
original description of Revealia, the spreading shrubby 
habit with small elliptical leaves and heads borne on short 
leafy branches were seen as particularly reminiscent of 
Oxylobus arbutifolius. Unknown at that time was the pre¬ 
vious description of the species of Revealia by Paray (1958) 
as an Oxylobus. In spite of the similar aspects of the plants, 
however, the two genera prove to have no close relation¬ 
ship. Oxylobus differs notably by its broadly ampliate co¬ 
rollas with shorter triangular lobes, and by the elongate 
anther collars without obvious ornamentation on the cell 
walls. Oxylobus is treated in the present work as a member 
of a separate subtribe, Oxylobinae, which is characterized 
by chromosome numbers of n = 16 and 17, numbers not 
seen among the relatives of Revealia. 

Revealia is actually unquestionably related to a totally 
different element of the Eupatorieae, the Piquerian series 
of the subtribe Ageratinae. Among the genera in the series, 
Stevia, Cronquistia, and Carphochaete seem to share the 
most characters with Revealia, but the manner in which 
those characters are combined in Revealia is somewhat 
confusing. The asymmetry of the corolla lobes, the pres¬ 
ence of hairs inside the corolla, the lack of an apical notch 
in the anther appendage, and the basically five-ribbed 
achenes seem to suggest relationship to Stevia, and Re¬ 
vealia might be placed closest to the latter in spite of the 

greater number of flowers in the head and the shorter less 
crenulate anther appendages. However, the style branches 
in Revealia are of the terete form with stigmatic lines on 
the inner surface that is otherwise unique in the Eupa¬ 
torieae to the genus Carphochaete. The style branches 
differ from those of Carphochaete only by the stigmatic 
lines not reaching as near to the tips. The pollen grains 
are also of the size found in Carphochaete. It is a mixture 
of characters that indicates relationship of Revealia to 
both Stevia and Carphochaete, but that precludes its in¬ 
clusion in either. 

The distinctive habit of Revealia seems to distinguish 
the genus from all of its close relatives. The style base 
differs from that of Cronquistia by being enlarged, but it 
is not as enlarged as that of Carphochaete. Revealia seems 
to completely lack the winged awns of the pappus that are 
common in all three of the related genera, Stevia, Cron¬ 
quistia, and Carphochaete. 

Revealia is endemic to the Sierra Madre del Sur in the 
area of Guerrero in Mexico. It is an area of Mexico noted 
for its numerous endemics, including such genera as the 
closely related Metastevia. 

The genus is named in honor of James Reveal of the 
University of Maryland, the principal collector of the ma¬ 
terial on which the genus \ 

The following single species is recognized in the genus: 

Revealia macrocephala (Paray) R. King & H. Robinson, Mexico. 

63. Macvaughiella 

Macvaughiella R. King & H. Robinson, Sida 3: 282. 1968. Type: Schaetzellia mexicana Schultz-Bip. 
Schaetzellia Schultz-Bip., Flora 33:419. 1850. Type: Schaetzellia mexicana Schultz-Bip., non Schaetzellia 

Klotz. 
Dichaeta Schultz-Bip., Flora 33: 419. 1850, nom. nud., non Dichaeta Nutt 

Erect perennial herbs or small shrubs, sparingly branched. Stems terete, striated, densely pubescent with 
small spreading hairs. Leaves opposite, short- to long-petiolate; blades deltoid to rhomboid, margins serrate 
to dentate, tips short-acute to narrowly acuminate, lower surface densely glandular-punctate. Inflorescence 
densely corymbose, with or without elongate lower intemodes; heads subsessile or with distinct short pedicels. 
Involucral bracts ca. 10, eximbricate, in ca. 2 series, equal to subequal, persistent; receptacle convex, glabrous. 
Florets 16-25 in a head; corollas white, with a narrow basal tube expanding into a narrowly campanulate 
throat, with numerous reddish glandular punctations on outer surface; cells of throat broadly oblong with 
smuous lateral walls, with upper ends bulging as papillae; lobes oblong-triangular, slightly longer than wide, 
inner surface densely papillose, outer surface only slightly roughened, with many uniseriate non-glandular 
hairs; anther collar elongate, cells mostly elongate, obscure in narrower basal part, with weak annular 
thickenings on walls; anther appendages ovate, about as long as wide; style base not enlarged, glabrous; style 
branches filiform, densely papillose, bearing numerous reddish glandular-punctations. Achenes compressed, 
with 2 angles, setuliferous; carpopodium distinct, slightly asymmetrical, cells quadrate in 4-8 series, with 
firm thin walls; pappus of 2, rarely 1 or 3-4 bristles, apical cells of bristles acute. Pollen grains ca. 18 urn 
in diameter. Plate 63. 

Macvaughiella is one of two genera in the Eupatorieae xacania of the subtribe Oaxacaniinae. Achenes of other 
having compressed achenes, the other genus being Oa- members of the tribe are mostly prismatic, while a few 
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bracts. All the mentioned characters are subject to dupli¬ 
cation in the Ageratinae, however, and the anther collar 
with few subquadrate cells and with weak annulations on 
the cell walls indicates that actual relationship is to the 
latter group (H. Robinson & King, 1977), The one ap- 

(R. King et al., 1976) is also more indicative of the Ager¬ 
atinae than the Oxylobinae. The bristle form of pappus 
is unusual in the Ageratinae, but similar bristles also occur 
in some species of Microspermum. 

The genus Macvaughiella ranges from the state of Ve¬ 
racruz in Mexico southeastward through Guatemala to El 
Salvador and Honduras. Plants vary greatly in robustness 
of the leaves and exsertion of the inflorescences, but the 
only taxonomieally useful distinction seems to be in the 
pubescence of the involucral bracts. Two separate species 
have been recognized in the past (King & Robinson, 

19686), but more recently these have been given only 
varietal status (King & Robinson, 19706). 

The first name for the genus was, according to its author, 
an intentional reuse of the name Schaetzellia of Klotzsch 
which had proven a synonym of Isotypus (= Onoseris 
H.B.K.). The Klotzsch genus was named in honor of the 
wife of Herm Geheimen Oberhofbuchdrucker Decker 
whose name was Pauline v. Schatzell. Since present rules 
of nomenclature do not allow such reuse of names, King 
& Robinson (19686) provided a new name, Macvaugh¬ 
iella, in honor of Rogers McVaugh of the University of 
Michigan, who has worked extensively with the Mexican 
flora. 

The following single species is recognized in the genus: 

Macvaughiella mexicana (Schultz-Bip.) R. King & Robinson, 
Mexico, Guatemala, El Salvador, Honduras. 

64. Microspermum 

Microspermum Lagasca, Gen. Sp. PI. 25. 1816. Type: Microspermum nummulariifolium Lagasca. 
Miradoria Schultz-Bip. ex Benth. in Benth. & Hook., Gen. PI. 2: 407. 1873, nom. nud. Type: Miradoria 

sartorii Schultz-Bip. ex Benth., nom. nud. (= Microspermum nummulariifolium Lagasca). 

Annual and perennial herbs, erect or decumbent, unbranched or in a few species sparingly branched. Stems 
terete, striated. Leaves opposite, petiolate; blades lanceolate to rhomboid-ovate, margins serrate, apices obtuse 
to rounded. Inflorescence with heads single or in lax cymose to corymbose panicles, heads long-pedicellate. 
Involucral bracts 6-18, eximbricate, in ca. 2 series, subequal, persistent, receptacle convex to low-conical, 
glabrous. Florets 8-85 in a head; corollas white; with narrow basal tube expanding rather abruptly into 
campanulate throat, with glandular punctations on outer surface; cells of throat broadly oblong with sinuous 
lateral walls, upper inside surface often bulging as mamillae or papillae; lobes 5, in regular form triangular, 
in peripheral zygomorphic corollas with outer 3 lobes greatly expanded and oblong, partly fused at base, 
rather ray-like, densely papillose on inner surface, nearly smooth on outer surface; anther collar cylindrical, 
cells mostly short-oblong, with distinct transverse annular thickenings on walls; anther appendage often 
ovate and about as wide as long, sometimes shorter and minutely trilobed with strongly crenulate margin, 
cell walls of appendage often thickly collenchymatous; style base not enlarged, glabrous; style branches rather 
short, linear, densely papillose. Achenes prismatic (4-)5(-7)-ribbed, setuliferous and glanduliferous; carpo- 
podium distinct, slightly asymmetrical, cells slightly inflated, subquadrate, in ca. 8-10 series, with walls 
slightly thickened, especially on outer surface; pappus with 0-4 scabrid bristles, apical cells acute. Pollen 
grains ca. 18-20 pm in diameter. Plate 64. 

Microspermum is notable for the rather ray-like, bila¬ 
biate peripheral flowers in the head with greatly expanded 
outer lobes. The ray-like flowers possess functional an¬ 
thers, and are the most extreme examples of such zygo- 
morphy in the Eupatorieae. They are not the only example 
in the tribe, however, being closely approached in form 
by flowers in the distantly related Praxeliopsis of the Prax- 

In spite of the technically Eupatorian nature of the ray¬ 
like flowers of Microspermum, the superficially heterog- 
amous appearance of the heads has caused confusion in 
tribal placement of the genus. Various early authors, in¬ 
cluding Lagasca y Segura (1816) and DeCandolle (1838) 
did place the genus in proximity to some members of the 

Eupatorieae, but Microspermum came to rest near the 
Tagetinae or near other elements in the tribe Helenieae 
in the classical treatments of the family (Bentham & 
Hooker, 1873; Hoffmann, 1890-1894; Rydberg, 1914). 
More recently, Turner (1966) and Turner and Flyr (1966) 
have suggested that the genus is related to the subtribe 
Galinsoginae of the tribe Heliantheae, in spite of the lack 
of paleae on the receptacles. 

The present knowledge of Microspermum has been 
mostly summarized in two papers by Rzedowski (1970, 
1972), the first a monograph of the genus, and the second 
a supplemental paper with two additional species and a 
revised key. It was in the first of these papers that Rze¬ 
dowski recognized the unmistakable Eupatorian relation- 
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out in the present series of studies that Microspermum 
represents a specialized element within the Eupatorieae, 
rather than a basal offshoot retaining Helianthian char¬ 
acters as suggested by Rzedowski. 

A chromosome number of x = 12 has been determined 
for Microspermum on the basis of three species (Rze¬ 
dowski, 1970). The number tends to reinforce the place¬ 
ment of the genus in the Piquerior-Stevia series of the 
Ageratinae. 

The species of Microspermum are all endemic to Mex¬ 
ico in a central area extending from Jalisco eastward to 
Oaxaca. Keys and other details regarding the species are 
available in the papers by Rzedowski (1970, 1972). 

The name Microspermum was undoubtedly given in 
reference to the small achenes of the genus. The name 
seems to have no particular significance other than to 
suggest that the genus is among the many in the Eupa¬ 
torieae having generally small size. 

The following seven species are recognized in the genus: 

Microspermum debile Benth., Mexico. 
Microspermum flaccidum Paul G. Wilson, Mexico. 
Microspermum gonzalezii Rzed., Mexico. 
Microspermum gracillimum Rzed., Mexico. 
Microspermum hintonii Rzed., Mexico. 
Microspermum nummulariaefolium Lagasca, Mexic 
Microspermum tenue Paul G. Wilson, Mexico. 

65. Iltisia 

Iltisia S. F. Blake, J. Wash. Acad. Sci. 47: 409. 1958. Type: Iltisia repens S. F. Blake. 

Decumbent, annual or short-lived perennial herbs, unbranched in vegetative part. Stems subterete, only 
slightly striated, pilosulous, rooting at lower nodes. Leaves opposite, very short-petiolate; subsessile blades 
orbicular to broadly ovate, base subabruptly constricted, margins crenate-serrate with 1-2 coarse teeth on 
each side, apex obtuse to rounded. Inflorescence cymose, with 3-7 heads, pedicellate, with ascending often 
slender branches. Involucral bracts 8-10, eximbricate, in 2 series, equal, persistent; receptacle slightly convex, 
glabrous. Florets ca. 30 in a head; corollas white, with narrow basal tube, expanding into broadly campanulate 
throat, with a few glands externally; cells of throat broadly oblong with slightly sinuous lateral walls, on 
upper inside surface bulging as mamillae; lobes (3-)4(-5), triangular, slightly wider than long, sometimes 
with 2 outer lobes of marginal flowers enlarged, densely papillose on inner surface, scarcely mamillose on 
outer surface near tip; anther collar cylindrical, cells short with dense transverse annular thickenings on walls 
that obscure cell limits; anther appendage short, about twice as wide as long, often discolored, with slightly 
crenulate margin; style base not enlarged, glabrous; style branches short, appendages lanceolate, densely 
short-papillose, apex acute. Achenes prismatic, usually 4-ribbed, glabrous; carpopodium distinct, forming a 
narrow projecting rim, symmetrical but sometimes inserted at an angle, cells oblong in mostly 1 series, with 
thickened walls; pappus lacking. Pollen grains ca. 17 jitm in diameter. Plate 65. 

Iltisia is a minute procumbent herb of high elevations 
in the Talamanca Range of Costa Rica. It is one of the 
two members of the Eupatorieae with the number of lobes 
of the corolla and correlated number of anthers mostly 
being reduced to four. The other such genus in the tribe 
is Piqueriopsis of Mexico which has erect bases on the 
plants, has broader style branches, and totally lacks anther 

The genus has most of the characters commonly as¬ 
sociated with the tribe Eupatorieae, and was described in 
the same paper with the equally minute Eupatorian genus 
Ferreyrella (Blake, 1958). Nevertheless, Blake rejected a 
possible position in the Eupatorieae because of the ta¬ 
pering tips of the minute style branches, and he ultimately 
placed the genus in the tribe Helenieae. Blake seemed to 
be at least partially aware of the relationship of Iltisia to 
Microspermum of Mexico, from which he said it differed 
by its discoid heads and relatively short epappose achenes. 
It was Williams (1961) who actually placed Iltisia in the 
synonymy of Microspermum, but Rzedowski (1970), in 
his monograph of the latter genus, listed as distinctions. 

the lack of bilabiate flowers, the lack of submarginal zy- 
gomorphic corollas, the narrowly triangular rather than 
linear to subulate style appendages, and the ectexine of 
the pollen being two times as thick as the endexine rather 
than the same thickness. The inflorescence of Iltisia also 
seems more cymose than that of Microspermum, with 
more ascending branches and more densely clustered 
heads. A second species of Iltisia has zygomorphic mar¬ 
ginal flowers, but these have only 2 completely separated 
expanded outer lobes. 

The name of the genus was intended by Blake to honor 
both Hugh Hellmut litis of the University of Wisconsin, 
one of the collectors of the type material, and his father, 
Hugo litis, educator, botanist, and geneticist, formerly of 
Brunn (Brno) in Czechoslovakia, where he founded the 
Mendel Museum. 

The following two species are recognized in the genus: 

Iltisia echandiensis R. King & H. Robinson, Costa Rica, Panama. 
Iltisia repens S. F. Blake, Costa Rica. 



Plate 65. Iltisia 's -C. Head, xlO.-D. Floret, x27.-E. Style, x27. 
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Subtribe VI. Trichocoroninae 

Trichocoroninae R. King & H. Robinson, Phytologia 46: 446. 1980. Type: Trichocoronis A. Gray. 

Erect to ascending, aquatic or subaquatic, perennial herbs, not or sparingly branched above base; leaves 
opposite, sessile, sometimes verticillate. Inflorescence terminal or axillary. Heads often solitary on long 
peduncles, not or laxly clustered; involucral bracts eximbricate, persistent; receptacle convex to conical, 
epaleaceous. Flowers 50-125 in a head; corollas white to pale pink; lobes papillose inside and at tip and 
margins outside, without stomata on outer surface; cells of anther collar not or weakly ornamented on walls; 
anther appendage about as long as wide; style base not enlarged, glabrous; style branches narrowly linear to 
broadly filiform or slightly clavate, flattened at least at tip, densely long-papillose. Achenes prismatic with 
5 ribs, with micropunctations not strongly aligned in transverse bands; carpopodium distinct, sometimes 
with upper rim; pappus of short bristles, a crown, or lacking. Basic chromosome numbers x = 15, 30. 

The Trichocoroninae contains three genera that share 
a number of the basic characters of the subtribe Ageratinae 
to which it seems related. The characters include the ex¬ 
imbricate persistent involucre, the reduced pappus, the 
somewhat conical receptacle, and the papillose corolla 
lobes and style branches. The genera of the Trichocoron¬ 
inae share a series of additional characters, however, that 
distinguish them as a group from the Ageratinae, the 
aquatic or subaquatic habit, the sessile leaves, the often 
solitary heads of the inflorescences, and the lack of strong 
ornamentation on the cell walls of the anther collars. It 
seems further notable that the three genera are all North 
American in distribution, extending farthest south in 
southwestern Mexico. 

Because of the reduced form of the pappus, the mem¬ 
bers of the Trichocoroninae, like those of the Ageratinae, 
have escaped inclusion in the broad artificial concepts of 
Eupatorium. Unfortunately, concepts of relationships 

among the members of the subtribe have been rather er¬ 
ratic. Shinnersia was included within the genus Tricho¬ 
coronis until the present series of studies, in spite of many 
basic differences, probably partly because of their geo¬ 
graphical correlation in Texas and adjacent areas. At the 
same time, relationship to Sclerolepis of the eastern United 
States seems to have gone completely unrecognized. The 
relationship of Trichocoronis to Eupatoriopsis of Brazil, 
suggested by B. Robinson (1906), is totally rejected here. 
The latter genus, with its “broad obovate quasi two-winged 
achenes,” has proven to be a member of the utterly distinct 
and remotely related subtribe Praxelinae. 

There are at least circa chromosome counts for all three 
genera of the Trichocoroninae, and the evidence indicates 

The chromosome counts, if verified by further work, would 
provide additional evidence of a unified subtribe, distinct 
from the Ageratinae. 

KEY TO THE GENERA OF THE SUBTRIBE TRICHOCORONINAE 

Leaves narrow and verticillate at nodes; pappus a 
Leaves sessile in pairs; pappus of short setulae or 
2. Pappus present, of short setulae; corolla throat f 

stopper-shaped, with thick-walled cells which i 
2'. Pappus absent; corolla throat broadly campani 

cylindrical, with large thin-walled cells_ 

66. Trichocoronis 

Trichocoronis A. Gray, Mem. Amer. Acad. Arts n.s. 4: 65. 1849. Lectotype: Ageratum wrightii Torrey & 
A. Gray. 

Margacola Buckley, Proc. Acad. Nat. Sci. Philadelphia 1861 [v. 13]: 457. 1862. Type: Margacola parvula 
Buckley [= Trichocoronis wrightii (Torrey & A. Gray) A. Gray]. 

Biolettia E. Greene, Pittonia 2: 216. 1891. Type: Biolettia riparia E. Greene [= Trichocoronis wrightii 
(Torrey & A. Gray) A. Gray]. 

Erect, subaquatic, annual or perennial herbs, with erect to decumbent bases. Stems terete, faintly striated, 
with non-glandular hairs. Leaves opposite, sometimes becoming alternate above, sessile and somewhat 
clasping; blades membraneous, oblong, with few strongly ascending secondary veins, margins serrate, apex 
acute. Inflorescences monocephalic to laxly branched; heads pedicellate. Involucral bracts ca. 30, eximbricate, 
in 2-3 series, subequal, broadly lanceolate, with 3-4 striae and glabrous on outer surface; receptacle convex 
to conical, rather warty, glabrous. Florets 75-125 in a head; corollas white to pale pink, with a constricted 
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/.-A. Habit, B. Head, x8.-C. CoroUa Plate 66. Trichocoronis wrightii A.1 
Lchcne, x27. 

<27.-D. Style, x27.-E. 
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rather elongate basal tube, limb narrowly campanulate; cells of throat elongate with sinuous lateral walls; 
lobes triangular, about as long as wide, papillose on inner surface and on tip and margins of outer surface; 
anther collar cylindrical, with numerous subquadrate cells, a few more oblong above, walls with beaded 
thickenings; anther appendage subquadrate, slightly longer than wide; style base not enlarged, glabrous; style 
branches broadly filiform, densely long-papillose. Achenes prismatic to somewhat fusiform, 4-5-ribbed, ribs 
setuliferous with sharp-pointed setulae; carpopodium well developed, stopper-shaped, with distinct upper 
rim, upper cells small, nearly subquadrate, in ca. 5 series, basal row of cells very large; pappus of 2-6 short 
rather setiform squamellae, persistent, apical cells of pappus squamellae acute. Pollen grains ca. 17 /an in 
diameter. Plate 66. 

Trichocoronis was originally established by Asa Gray 
(1849) for the three species that are now placed in Tri¬ 
chocoronis and Shinnersia. Distinction from the broad 
concept of Ageratum was apparently based on the irregular 
short pappus after which the genus is named. The separate 
narrow segments match neither the coroniform structure 
nor the five-awned form seen in Ageratum. Subsequent 
study has shown differences in the habit, inflorescence 
form, basically sessile leaves, achene structure, and chro¬ 
mosome number that all indicate that Trichocoronis and 
Ageratum are not closely related. The lack of close rela¬ 
tionship is reflected in the present placement of the two 
genera in separate subtribes. 

The present study has confirmed the general relation¬ 
ship within the group segregated as Trichocoronis by Gray 
(1849). The only change during the present studies has 
been the removal of one species to the distinct but related 
genus Shinnersia (King & Robinson, 1970c). The general 
reasons for the separation are given under the latter genus, 
but it is most notable that the Shinnersia, contrary to the 
comments by Gray, lacks a pappus. 

The carpopodium of Trichocoronis is rather distinctive, 
being stopper-shaped with an enlarged lower row of cells. 
Such a carpopodium is not found in related genera, but 

there are similar forms elsewhere in the Eupatorieae in 
some genera of the subtribe Ayapaninae. The latter sub- 
tribe is not very closely related to Trichocoronis, being a 
mostly South American group with distinctly subimbri¬ 
cate involucral bracts and enlarged bases on the style. 

The type species of Trichocoronis, T. wrightii, is the 
only member of the subtribe showing branched inflores¬ 
cences. The species shows a clinal variation in the char¬ 
acter, with the most branched forms in the north in Texas, 
and the least branched forms in Tamaulipas in northern 
Mexico. The material adventive in California is like that 
from Texas, while the Tamaulipan material seems to ap¬ 
proach, both structurally and geographically, T. sessilifolia 
of southwestern Mexico, having solitary monocephalic 
inflorescences. 

A chromosome number of n = 15 has been reported 
for the genus (Turner et al., 1962; R. King et al., 1976). 

The genus has been reviewed and a key provided to the 
species by King and Robinson (1970o). 

The following two species are recognized in the genus: 

Trichocoronis sessilifolia (S. Schauer) B. Robinson, Mexico. 
Trichocoronis wrightii (Torrey & A. Gray) A Gray, SW United 

States, Mexico. 

Shinnersia R. King & H. Robinson, Phytologia 19: 297. 1970. Type: Trichocoronis rivularis A. Gray. 

Ascending aquatic herbs, usually unbranched or very sparingly branched. Stems terete, striated, initially 
pilose, becoming glabrous. Leaves opposite, sessile, somewhat clasping; blades obovate-spathulate, margin 
sinuate-incised, grossly dentate to partly dissected, with auriculate wings basally. Inflorescence usually mono- 
cephalic, in a few cases borne contiguously; heads long pedicellate. Involucral bracts ca. 25-30, eximbricate, 
in 2-3 series, essentially equal, persistent, oblong, with 3-4 striae, glabrous on outer surface, obtuse at apex; 
receptacle convex to conical, warty, glabrous. Florets 90-100 in a head; corollas white; with narrow basal 
tube as long as limb, throat broadly and rather abruptly rounded-campanulate, with glands on tube, with 
numerous hairs on upper throat and outer surface of lobes; cells of throat broadly oblong, with sinuous 
lateral walls; lobes short-triangular, broader than long, papiUose on inner surface and on tip and margins of 
outer surface; anther collar short-cylindrical, cells subquadrate below, with beaded thickenings on walls; 
anther appendage ovate to subquadrate, about as long as wide; style base not enlarged, glabrous; style branches 
broadly linear, flat, densely long-papillose. Achenes prismatic, 4-5-ribbed, with a few glands, ribs with larger 
thm-walled apically branched setulae; carpopodium distinct, short-cylindrical, cells rather large, mostly 
isodiametnc, rather thin-walled, in ca. 5 series; pappus lacking. Pollen grains ca. 2 Um in diameter. Plate 67. 
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than Trichocoronis. Such a trend cannot, however, fully 
explain the unique form of trichomes on the achenes of 
Shinnersia having lax cells and blunt tips as in glands, but 

Asa Gray (1849) in his original description of the species 
of Shinnersia, commented on the pappus consisting of 
numerous minute setae rather than squamellae without a 
trace of stouter bristles or awns. A position next to Phal- 
acraea of DeCandolle was suggested. It is of interest that 
the structures that have been mistaken for such a pappus 
in both Shinnersia and Phalacraea prove to be setulae of 
the achene surface borne around the apical callus. No true 
pappus is present in either genus. 

The clasping leaf bases that remain separate but essen¬ 
tially surround the stem node, are similar to those in 
Trichocoronis, but the leaf blades are more lobed. Such a 
tendency, in the extreme, could lead to a verticillate type 
leaf condition such as is found in the related genus Scle- 

Asa Gray (1849) indicates that the flowers were said to 
be yellow by one collector, Dr. Gregg, but were pro¬ 
nounced as purple by another collector, Mr. Wright. The 
yellow color seemed to be doubted by Gray. 

A chromosome number of n = ca. 30 has been deter¬ 
mined by Chambers (King & Robinson, 1970c; R. King 
et al., 1976). 

The single species of Shinnersia occurs in the area of 

(1970c). 
The genus was named in honor of Lloyd H. Shinners 

(1918-1971), for many years on the staff of Southern 
Methodist University in Dallas, Texas, and founder of the 
journal SIDA. 

The following single species is recognized in the genus: 

Shinnersia rivularis (A. Gray) R. King & H. Robinson, Texas, 
Mexico. 

68. Sclerolepis 

Sclerolepis Cass,, Bull. Soc. Philom. Paris 1816: 198. 1816. Type: Sparganophorus verticillatus Michaux [= 
Sclerolepis unijlora (Walter) Britton, Stems & Pogg.]. 

Erect, subaquatic to aquatic perennial herbs, with decumbent or creeping bases, rhizomatous, unbranched 
or belatedly producing branches above base. Stems terete, not or scarcely striated, glabrous. Leaves verticillate, 
4-6 at a node; blades linear, margin entire. Inflorescences terminal, usually monocephalic; heads pedicellate. 
Involucral bracts 22-25, eximbricate, in 2 series, subequal, persistent, broadly lanceolate, glabrous; receptacle 
highly convex to conical, rather warty, glabrous. Florets ca. 50 in a head; corollas pink, narrowly funnelform 
from slightly narrowed base, with glands on tube and base of throat; cells of throat broadly oblong with 
sinuous lateral walls; lobes short-triangular, wider than long, papillose on inner surface and on tip and 
margins of outer surface, with short thick hairs on outer surface; anther collar narrowly cylindrical, with 
numerous subquadrate cells below, with beaded thickenings on walls; anther appendage scarcely wider than 
long; style base not enlarged, glabrous; style branches narrowly linear to slightly clavate, rather flattened 
distally, densely long-papillose. Achenes prismatic, 5-ribbed, serrulate to slightly crested on ribs with series 
of large thin-walled cells, with few glands near upper end; carpopodium subcylindrical, with sinuous vascular 
trace, with large thin-walled cells that are continuous onto lower ribs of achene; pappus of usually 5, thick, 
broadly oblong, blunt, indurated scales, with margins densely crenulate-denticulate, with cells in many layers. 
Pollen grains ca. 17 in diameter. Plate 68. 

Sclerolepis is thoroughly distinct in the tribe by its sub- 
aquatic nature, its narrow verticillate leaves, and its pap¬ 
pus structure. The indurated, oblong pappus segments 
with multistratose cells, is the feature after which the genus 
is named. 

The genus has been consistently recognized as distinct 
since its original description by Cassini (18166), and has 
been placed in various systems of classification in the 
broad relationship that includes both Ageratum and Tri¬ 
chocoronis along with many other genera. A more accurate 
disposition for the genus was not provided until the survey 
of the tribe by H. Robinson and King (1977), who noted 
that Sclerolepis, Trichocoronis, and Shinnersia resemble 

each other and differ from Ageratum by the less strongly 
ornamented cell walls of the anther collars, the subaquatic 
to aquatic habit, and the generally North American dis¬ 
tribution. Sclerolepis remains more distinct from Tricho¬ 
coronis and Shinnersia than the latter two are from each 
other. It should be noted that the verticillate leaves, that 
help distinguish Sclerolepis, actually seem similar to the 
leaf pairs of Trichocoronis and Shinnersia in the way that 
they surround the nodes of the stem. Also, the rather 
distinctive crests of the cells on the ribs of the achenes in 
Sclerolepis are probably structurally related to the pappus. 

The single species of Sclerolepis is distributed in eastern 
North America in the coastal plain and adjacent areas 
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Plate 68. Sderolepis uniflora (Walter) Porter.—A. Habit, x7/g._ B. Head, x 4.—C. Corolla showing anthers, x2l.—D. Style, x2l — 
E. Achene, x21. 

from New Hampshire in the north southward through 
New Jersey and Delaware to Florida and Alabama. 

Chromosome numbers of n — 15 and ca. 30 have been 
reported by R. King et al. (1976). 

The following single species is recognized in the genus: 

Sclerolepis uniflora (Walter) Britton, Sterns & Pogg., E United 
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Subtribe VII. Ayapaninae 

Ayapaninae R. King & H. Robinson, Phytologia 46: 446. 1980. Type Ayapana Spach. 

Erect annual or perennial herbs or subshrubs, rarely vines, sparingly to moderately branched; leaves opposite, 
sometimes becoming alternate above, usually sessile or short-petiolate. Inflorescence terminal on leafy branch¬ 
es, sometimes diffuse. Heads clustered, usually short-pedicellate; involucral bracts usually distinctly sub¬ 
imbricate with bracts of graduated lengths, persistent; receptacle slightly convex, rarely columnar, usually 
glabrous, more rarely paleaceous or with hairs. Flowers 3-300 in a head; corollas white to pink or reddish 
purple; lobes usually smooth with rather elongate cells on inner surface, without stomata on outer surface; 
cells of anther collar with dense annular thickenings on walls; anther appendage usually as long as wide, 
rarely reduced (lacking in Parapiqueria); style base with enlarged node, with or without hairs; style branches 
linear to tapering (greatly broadened apically in Gongrostylus), smooth to strongly papillose. Achenes prismatic 
with 5 ribs, micropunctations of walls not strongly aligned in transverse bands; carpopodium distinct, strongly 
demarcated, contorted with sinuous vascular trace or stopper-shaped with greatly enlarged basal row of cells, 
walls of cells strongly thickened or beaded; pappus usually of many capillary bristles, sometimes of reduced 
number, rarely short or lacking, with pointed apical cells. Basic chromosome number x = 10. 

The Ayapaninae represents a considerable break from 
the preceding series of related subtribes. All share the 
densely annulated walls of the cells in the anther collar, 
but the Ayapaninae differ by the distinctly subimbricate 
rather than eximbricate involucral bracts, the corolla lobes 

short or bulging cells, and the characteristically enlarged 
style base. The latter character is of only erratic occurrence 
in the preceding subtribes. 

Closest relationship of the Ayapaninae is actually to the 
following subtribe Alomiinae with which it shares the 
basic form of involucre, corolla lobes, and to some extent 
style base. The Ayapaninae differs primarily by the lack 
of the long-clavate style appendage that is characteristic 
of most Alomiinae. It seems notable that the one example 
of an enlarged style tip in the Ayapaninae, in Gongrostylus, 
has the enlargement in both width and thickness, the same 
as in the Alomiinae. The enlarged style bases of the Aya¬ 
paninae and many Alomiinae have resulted in members 
of both subtribes being placed in the past in the genus 
Bulbostylis of DeCandolle, which is a synonym of Brick- 
ellia. 

During early phases of the present series of studies, the 
combination of sessile or basally winged leaves and the 
pubescent and often enlarged style bases led to the belief 
that Campuloclinium of the Gyptidinae was related to 
Ayapana, and the present subtribal group was initially 
referred to as Campuloclinioid (King & Robinson, 1970r, 
Barroso & King, 1971). There remain some close super¬ 
ficial similarities between Campuloclinium and some 
species of Heterocondylus of the Ayapaninae, but exam¬ 
ination of details shows that there is no close relationship. 

Among the genera presently placed in the Ayapaninae, 
only the position of Isocarpha seems to be in any question. 

Leaf bases and bases of styles as well as the reduced form 
of style branches seen in Isocarpha, Lepidesmia, and Aya¬ 
pana were factors in the original placement of Isocarpha 
in the present group of genera. The reduced style branches 
and the defective forms of pappus of Isocarpha and Lep¬ 
idesmia have caused these two genera to be placed in the 
tribe Heliantheae in traditional systems of classification 
(Bentham & Hooker, 1873; Hoffmann, 1890-1894). In 
early phases of the present series of studies, the charac¬ 
teristic Ayapana-type carpopodium was noted in Lepi¬ 
desmia, and both that genus and Isocarpha were treated 
as close relatives of Ayapana (King & Robinson, 1970r). 
The close relationship of Isocarpha has since been recon¬ 
sidered, as indicated under that genus, but relationship to 
the Ayapaninae is still regarded as most likely (Keil & 
Stuessy, 1981). 

A few other elements of the Ayapaninae besides Iso¬ 
carpha and Lepidesmia have a reduced pappus. Of these, 
Alomiella is based on a species that was originally included 
in the broad concept of Alomia, Parapiqueria has some 
of the characters of the traditional genus Piqueria, and 
Monogereion is individually distinctive with a single long 
pappus bristle. The majority of the Ayapaninae, however, 
possess a pappus of numerous capillary bristles, and were 
placed in the broad concept of Eupatorium in the tradi¬ 
tional systems of classification. 

The elements of the subtribe with paleae, Isocarpha, 
Lepidesmia, and Parapiqueria do not seem to form a re¬ 
lated group within the subtribe. 

The Ayapaninae are mostly restricted to South America 
with a few species extending their natural range into Cen¬ 
tral America. Members of the Ayapaninae tend to occur 
at lower elevations than members of some other subtribes 
such as the Oxylobinae or Critoniinae. 
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KEY TO THE GENERA OF THE SUBTRIBE AYAPANINAE 

2. Heads congested; pappus present, short; carpopodium v 

Receptacle highly conical to colui appendage present; sparingly branched p 

vith broadly scarious 

sads without paleae, without bracts among flowers.... 
Pappus with single long bristle or with bristles short or lacking ... 
5. Pappus lacking or of short deciduous bristles; veins of coroll 

_ 78. Parapiqueria 

.. 76. Alomiella 

Pappus with 5 or more symmetrically arranged long and persistent bristles_ 
6. Style appendage with elongate often imbricated papillae; base node of style 

7. Pappus of 5-10 bristles; style branches slightly thickened; basi 

7'. Pappus of 18-30 bristles; style branches narrowly linear to ts 

Style appendage mamillose to nearly smooth; style node often with hairs _ 

Branches of inflorescence with regular widely dichotomoi 
ranks of 3; corolla with abruptly broadly campanulate thn 
Inflorescence without regular wic 
funnel form....... 

Carpopodium cylindrical, with the lowest row of cells distinctly enl; 
10. Epiphytes; tips of style branches with prominent fusiform enla 
10'. Terrestrial plants; style branches linear to filiform_ 

11. Heads with 150-300 flowers; corollas extremely slender w 

_ 72. Gongrostylus 

Heads with 25-150 flowers; c Eunnelform with anthers inserted a 

69. Ayapana 

Ayapana Spach, Hist. Nat. Veg. Phan. 10: 290. 1841. Type: Ayapana officinalis Spach [= A. triplinervis 
(Vahl) R. King & H. Robinson]. 

Erect perennial herbs, unbranched in vegetative parts or basally branched. Stems terete or somewhat 
hexagonal. Leaves mostly opposite, sessile or winged to base; blades narrowly ovate to elliptical, margin 
entire to serrulate, pinnately to trinervately veined. Inflorescence laxly paniculate, with laxly or densely 
corymbose to subcymose branches; heads pedicellate to sometimes sessile. Involucral bracts 15-35, sub¬ 
imbricate, in 4-5 graduated series, persistent, lanceolate, spreading at maturity; receptacle convex, glabrous. 
Florets 5-40 in a head; corollas white or pink, narrowly funnelform to nearly tubular, glabrous on inner 
surface, with glands on outer surface of lobes; cells of limb elongate with sinuous walls; lobes short- to long- 
triangular, smooth on inner surface; anther collar slender, cells mostly elongate, with transverse annular 
thickenings on walls; anther appendage triangular to oblong, slightly longer than wide; style base enlarged, 
glabrous; style branches filiform or with short tapering recurved appendages, densely long-papillose. Achenes 
prismatic, 5-ribbed, with few to many setulae mostly on ribs; carpopodium stopper-shaped, with distinct 
upper rim, slightly asymmetrical, cells of basal row greatly enlarged, other cells small, in many series, with 
evenly thickened walls; pappus of ca. 20-40 slender, scabrous, persistent bristles, apical cells of bristles 
sharply pointed. Pollen grains ca. 17-22 pm in diameter. Plate 69. 

Ayapana was first established at generic rank in 1841 
by Spach on the basis of a single species native to the 
Amazon and widely introduced into other parts of the 
tropics as a medicinal plant. The species had been var¬ 
iously known under the names Eupatorium aya-pana Vent. 

and E. triplinerve Vahl, with the epithat aya-pana being 
ultimately derived from the Tupi Indian name for the 
plant. The Spach generic concept was neither adequately 
explained nor extended to related plants, and the concept 
passed from notice for more than a century. 
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It has been during the present series of studies that the 
name Ayapana has been found to be applicable to a nat¬ 
ural group of species, previously placed in Eupatorium, 
that differ from their nearest relatives by the long papillae 
of their style appendages and by the enlarged basal row 
of cells in their carpopodia. The members of the genus 
also happen to have expanded style bases that are gla¬ 
brous, lacking the hairs that are present in some members 
of related genera. The genus remains one of the most 
distinct and most commonly collected of the related series 
placed in the subtribe Ayapaninae. 

A number of the related genera share with Ayapana the 
distinctive type of carpopodium with an enlarged basal 
row of cells. Such carpopodia are found in no other sub¬ 
tribe, being approached in form only in Trichocoronis of 
the Trichocoroninae. Among the genera with such car¬ 
popodia is only one, Lepidesmia, that also has short and 
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placement in Ayapana in earlier studies of the present 
series. Lepidesmia is resegregated here on the basis of its 
defective pappus and its small partially paleaceous heads 
in complex clusters. It is notable that many species of 
Ayapana show the same type of style appendages that have 
been considered Helianthean in Lepidesmia by various 
authors including B. Robinson (1913a). 

Ayapana as presently delimited, consists of two rather 
distinctive groups. The typical group with reddish flowers 
and filiform style branches contains in addition to the 
type, the widely distributed A. amygdalina of Central and 
South America. The non-typical group of the genus has 
whitish flowers with comparatively short corolla lobes, 
and has short reflexed appendages. The latter group con¬ 
tains most of the species of the genus, but is almost com¬ 
pletely restricted to the northern Andes. 

Most species of Ayapana, like most Asteraceae, seem 

to prefer open habitats. Even the rather recently described 
A. ecuadorensis has apparently become rather weedy along 
certain roadsides in Canar in Ecuador. The habitat pref¬ 
erence of Ayapana seems significant when compared to 
that of the related genus Ayapanopsis. 

In spite of some variation in reported numbers, a con¬ 
stant chromosome base of x = 10 is suspected for the 
genus (R. King et al., 1976). 

A key to the species of Ayapana, including Lepidesmia, 
is provided by King and Robinson (1976c). 

The following 14 species are recognized in the genus: 

Ayapana amygdalina (Lam.) R. King & H. Robinson, Guate¬ 
mala, Honduras, Nicaragua, Costa Rica, Panama, Colombia, 
Venezuela, Trinidad, Guayana, Ecuador, Peru, Bolivia, Par- 

Ayapana haughtii R. King & H. Robinson, Colombia. 
Ayapana hylophila (B. Robinson) R. King & H. Robinson, Co¬ 

lombia. 
Ayapana jaramillii R. King & H. Robinson, Colombia. 
Ayapana lanceolata R. King & H. Robinson, Peru, Bolivia. 
Ayapana ornithophora (B. Robinson) R. King & H. Robinson, 

Ayapana tovarensis (B. Robinson) R. King & H. Robinson, Ven¬ 
ezuela. 

Ayapana trinitensis (Kuntze) R. King & H. Robinson, Colombia, 

i (M. Vahl) R. King & H. Robinso 
Ecuador, introduced in West Indies & East Indies. 

) R. King & H. Robinson 

70. Ayapanopsis 

Ayapanopsis R. King & H. Robinson, Phytologia 24: 382. 1972. Type: Eupatorium latipaniculatum Rusby. 

Erect perennial herbs or subshrubs, with few branches. Stems terete, striated, pubescent to subglabrous. 
Leaves opposite, distinctly to indistinctly petiolate, petioles with or without wings; blades elliptical or ovate 
to deltoid, pinnately to weakly trinervately veined, base cuneate to cordate, apex acute to acuminate, margin 
serrate to nearly entire. Inflorescence a corymbose panicle with corymbose to weakly cymose branches; heads 
pedicellate. Involucral bracts 30-50, subimbricate, in 3-4 strongly graduated series, persistent, narrowly 
oblong to lanceolate; receptacle slightly convex, glabrous to minutely pilulose. Florets 35-150 in a head; 
corollas pink to violet, narrowly funnelform; cells of limb elongate with sinuous lateral walls; lobes triangular, 
as long as wide or longer, outer surface usually glanduliferous, sometimes with non-glandular hairs, inner 
surface smooth; anther collar cylindrical, cells subquadrate to longer than wide, with transverse annular 
thickenings on walls; anther appendage ovate 0.6-1.5 times as long as wide; style base distinctly enlarged, 
glabrous to densely hirtellous; style branches linear, almost smooth to slightly mamillose. Achenes prismatic 
to fusiform, 5-ribbed, with few to many setulae, glanduliferous; carpopodium large, with distinct upper rim, 
short-cylindrical, with enlarged basal row of cells, upper cells small, with evenly thickened walls; pappus of 
ca. 15-40 scabrous, persistent bristles, apical cells of pappus bristles acute to subacute. Pollen grains ca. 17- 
25 pm in diameter. Plate 70. 
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Ayapanopsis is closely related to the genus Ayapana 
after which it is named, and it possesses the same type of 
carpopodium with an enlarged basal row of cells. Aya¬ 
panopsis is distinct in having linear non-papiilose style 
branches rather than strongly papillose branches as in 
Ayapana.The genus is also different in its potential for 
producing hairs on the style bases in many species, a ca- 

ence between the genera seems to be ecological, with most 
of the species of Ayapanopsis prefering forested habitats 
often at medium elevations. 

Ayapanopsis is also closely related to Polyanthina which 
has the same type of carpopodium and style branches. 
Also, the present genus often has hairs on the receptacle 
as in Polyanthina. The extremely narrow flowers of the 
latter genus are distinct, however, and it has a preference 
for open habitats. 

The genus Ayapanopsis ranges from southern Colombia 
southward in the Andes to Argentina. The only exceptions 
to the general geographic pattern are A. oblongifolia of 
Minas Gerais in eastern Brazil, and A. esperanzae with 

guay. The majority of the species seem to be concentrated 
in Peru and Bolivia. Apparently because of the ecological 
preference of the genus, most of the species are very lo¬ 
calized, and are poorly represented in collections. The 
genus may never be properly known since the habitat 
involved is particularly subject to destruction by human 
activity. 

No key exists to the species of Ayapanopsis except the 
general treatments of Eupatorium sensu lato provided by 

B. Robinson for various Andean countries such as Peru 
(19196) and Bolivia (19206). A list of species was given 
by King and Robinson (1912mm), but many of the species 
have since been found to have older names. It would seem 
that future attempts to distinguish species of Ayapanopsis 
should rely not only on habit, but also on pubescence of 
corollas, achenes, and style bases. 

The following 14 species are recognized in the genus: 

Ayapanopsis adenophora R. King & H. Robinson, Bolivia. 
Ayapanopsis andina(B. Robinson) R. King&H. Robinson, Peru. 
Ayapanopsis cuchabensis (B. Robinson) R. King & H. Robinson, 

Colombia, Ecuador. 
Ayapanopsis didyma (Klatt) R. King & H. Robinson, Bolivia, 
Ayapanopsis esperanzae (Hassler) R. King & H. Robinson, Par¬ 

aguay. 
Ayapanopsis euphyes (B. Robinson) R. King & H. Robinson 

Bolivia. 
Ayapanopsis ferreyrii R. King & H. Robinson, Peru. 
Ayapanopsis latipaniculata (Rusby) R. King & H. Robinson, Bo- 

Ayapanopsis mathewsii (B. Robinson) R. King & H. Robinson, 
Peru. 

Ayapanopsis oblongifolia (Gardner) R. King & H. Robinson, Bra- 

Ayapanopsis tarapolensis (B. Robinson) R. King & H. Robinson, 
Peru. 

Ayapanopsis triosteifolia (Rusby) R. King & H. Robinson, Bo- 

Ayapanopsis tucumanensis (Lillo & B. Robinson) R. King & H. 
Robinson, Argentina. 

Ayapanopsis vargasii R. King & H. Robinson, Peru. 

71. Polyanthina 

Polyanthina R. King & H. Robinson, Phytologia 20: 213. 1970. Type: Eupatorium nemorosum Klatt. 

Erect perennial herbs, unbranched or sparingly branched in vegetative part. Stems terete, striated, with 
both non-glandular and glandular hairs. Leaves opposite, sometimes alternate above, with petioles that are 
winged to base; blades ovate, margins serrate, with pinnate venation. Inflorescence a lax thyrsoid or pyramidal 
panicle with denser cymose branches; heads pedicellate. Involucral bracts ca. 40-50, subimbricate, in 2-3 
strongly graduated series, persistent, lanceolate; receptacle slightly convex, shortly puberulous. Florets ca. 
200-300 in a head; corollas white, very narrowly tubular, glabrous on inner and outer surface; cells of limb 
elongate with sinuous lateral walls; lobes triangular, longer than wide; filaments inserted at staggered levels 
on corolla tube; anther collar slender, with transverse annular thickenings on cell walls; anther appendage 
triangular to ovate, slightly longer than wide; style base distinctly enlarged, glabrous; style branches filiform, 
not tapered, shortly mamillose. Achenes prismatic, 5-ribbed, glabrous except for a few setulae near the top; 
carpopodium stopper-form or cylindrical, with distinct upper rim, slightly asymmetrical, basal row of cells 
very large, numerous upper rows of cells small with isodiametric outer faces, cell walls evenly thickened; 
pappus of ca. 25 scabrid persistent bristles, apical cells of bristles acute. Pollen grains ca. 18-22 Mm in 
diameter. Plate 71. 

The genus Polyanthina is unique in the Eupatorieae in 
the form of the numerous slender flowers after which it 
is named. The corollas are sufficiently narrow to resemble 
the female flowers of various non-Eupatorian genera such 

as Baccharis and Pluchea, and Polyanthina was described 
once as Baccharis oppositifolia. The small thecae of the 
anthers cause the only significant bulge in the corollas. 
The staggered insertions of the filaments eliminate the 
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slight bulge of the type that occurs in anther-bearing co¬ 
rollas of most other Asteraceae at the base of the throat. 

The single species presently placed in Polyanthina is 
also notable for the numerous minute hairs on the surface 

of the receptacle. The hairs have caused the species to be 
included in Eupatorium section Hebeclinium in the treat¬ 
ments of Eupatorium sensu lato by B. Robinson (1918ft, 
1918c, 1919ft, 1920ft). Polyanthina is subtribally distinct 



GENERA OF THE EUPATORIEAE 201 

from any of the other elements that have been placed in 
the section Hebeclinium. 

Polyanthina has the same form of carpopodium with 
an enlarged basal row of cells, and the same type of en¬ 
larged glabrous style base as in the genus Ayapana, and 
a close relationship is assumed. Polyanthina differs by the 
non-papillose style branches, the number of flowers in the 
head, the narrow form of the corolla, and the hairs on the 
receptacle. The genus also seems close to Ayapanopsis 
which has the same type of carpopodium and non-papil¬ 
lose style branches, but the style appendages in the latter 
genus are wider, the corollas are not specialized, the hairs 
that sometimes occur on the receptacle are not as small 
or as numerous, and the style base often has hairs. 

The single species of Polyanthina is common in open 
areas at median elevations in Costa Rica and in the Andes 
from Colombia south to Bolivia. The species is commonly 
collected, and seems to thrive in areas frequented by bot¬ 
anists during the last century. The rather late initial de¬ 
scription of the species, however, seems to indicate that 
the species has not always been so accessible to plant 
collectors. 

In spite of a few uncertain reports, the chromosome 
number of Polyanthina is apparently n = 10. 

The following single species is recognized in the genus: 

Polyanthina nemorosa (Klatt) R. King & H. Robinson, Costa 
Rica, Panama, Colombia, Venezuela, Ecuador, Peru, Bolivia. 

72. Gongrostylus 

Gongrostylus R. King & H. Robinson, Phytologia 24: 387. 1972. Type: Eupatorium costaricense Kuntze. 

Slender epiphytic vines, sparingly branched. Stems terete, striated, sparsely to coarsely hirsute. Leaves 
opposite, distinctly short-petiolate; blades ovate, bases rounded, margins with remote serrations, veins 
trinervate from near base. Inflorescences mostly in axils of normal leaves, corymbose with cymose branches; 
pedicels slender, usually moderately long. Involucral bracts ca. 25, subimbricate, in ca. 3 graduated unequal 
series, persistent, ovate to lanceolate or linear-lanceolate; receptacle slightly convex, glabrous. Florets ca. 20 
in a head; corollas white, very narrowly funnelform, mostly glabrous with glands on outer surface of lobes; 
cells of limb elongate with sinuous lateral walls; lobes triangular, slightly longer than wide, smooth on both 
surfaces; anther collar elongate, with short-oblong to elongate cells, cell walls with transverse annular thick¬ 
enings; anther appendage short, only half as long as wide; style base enlarged, densely hirsute; style branches 
narrow and slightly mamillose below, greatly enlarged and smooth distally in broadened and thickened 
fusiform tip. Achenes prismatic, 5-ribbed, glabrous; carpopodium large, forming a distinct short cylinder 
with a prominent upper rim, basal row of cells greatly enlarged, numerous upper rows of cells small and 
subquadrate, cell walls evenly thickened; pappus of ca. 30 scabrid, persistent bristles, scarcely narrowed 
toward tips, apical cells of bristles subacute. Pollen grains ca. 20 pm in diameter. Plate 72. 

The genus Gongrostylus consists of a single scandent 
epiphytic species occurring at rather low elevations in 
moist forests along the Atlantic slopes of Costa Rica and 
Panama and along Pacific slopes in Colombia and Ec¬ 
uador. The genus is related to Ayapana and Ayapanopsis 
in the form of its carpopodium with the basal row of 
distinct enlarged cells. The habitat in moist forests and 
the hairs on the style base would indicate that relationship 
might be closest to Ayapanopsis. The scandent form of 
the plants and the structure of the style branches are the 
features that distinguish the genus from Ayapanopsis and 
all other members of the Ayapaniinae. 

Gongrostylus is named after the most distinctive feature 
of the genus, the greatly enlarged tips of the style branches. 
The tips are rather fusiform, being both thickened and 
broadened as in the style branches of most Alomiinae. 
The enlargements are not flattened as the enlargements 
are m members of the Critoniinae and most other Eu- 
patorieae. The enlargements in Gongrostylus are accen¬ 
tuated by the narrowness of the rest of the style appendage, 
and the style branch resembles a Lepidopteran antenna. 

In addition to the habit and the style appendage, the 
short anther appendage in Gongrostylus distinguishes the 
genus from all others in the subtribe having a pappus of 
many capillary bristles. Reduction of the anther appen¬ 
dage is rather common in some other subtribes of the 
Eupatorieae, but is uncommon in the Ayapaniinae. 

Though both Gongrostylus and Ayapanopsis seem to 
prefer moist forested areas, the very different distributions 
would indicate their habitats are not identical. It is notable 
that the species of Gongrostylus is not localized as are 
most Ayapanopsis species. Actually, the species of Gon¬ 
grostylus was until recently known only from the extremes 
of its range, and the more continuous distribution was not 
demonstrated until collecting efforts were extended into 
the more uncomfortable, warm, moist areas of Colombia 
and Panama. The species is treated in more detail in the 
Flora of Panama (King & Robinson, 1975y). 

The following single species is recognized in the genus: 

Gongrostylus costaricensis (Kuntze) R. King & H. Robi 
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73. Heterocondylus 

Heterocondylus R. King & H. Robinson, Phytologia 24: 389. 1972. Type: Eupatorium vitalbae DC. 

Erect to subscandent perennial herbs or subshrubs, with few to many branches. Stems terete, striated, with 
non-glanduliferous or glanduliferous pubescence. At least lower leaves opposite, upper leaves alternate in 
some species, bases sessile or short-petiolate; blades ovate to narrowly oblong or panduriform, margin entire 
to serrate, with pinnate to trinervate venation. Inflorescence with few to many branches, pyramidal to 
distinctly cymose; pedicels short to moderately long; heads large, sometimes noding. Involucral bracts ca. 
15-30, subimbricate, in 3-5 often strongly graduated series, persistent, oblong to lanceolate; receptacle flat, 
glabrous. Florets 20-80 in a head; corollas white to pink or reddish-purple, narrowly fimnelform; cells of 
limb elongate with mostly sinuous lateral walls; lobes triangular, usually distinctly longer than wide, smooth 
on both surfaces, glabrous to sparsely glanduliferous on outer surface; anther collar often thickened above, 
lower cells subquadrate or wider than long, upper cells oblong to narrowly oblong, with annular thickenings 
on walls; anther appendage ovate to oblong, slightly longer than wide; style base distinctly enlarged, glabrous 
or hirtellous; style branches linear to broadly linear, smooth to short-mamillose. Achenes prismatic or 
fusiform, 4-5-ribbed, with short setulae or glands on sides, lower part of achene long-tapering; carpopodium 
distinct, somewhat asymmetrical with sinuous vascular trace, stopper-shaped with distinct upper rim, cells 
subquadrate to short-oblong, in many series, with distinctly thickened rather porose walls; pappus of ca. 20- 
30 scabrid persistent bristles, apices of bristles not enlarged or only gradually dilated, apical cells of bristles 
acute. Pollen grains ca. 19-26 Atm in diameter. Plate 73. 

ie genus Heterocondylus includes a remarkably di- 
: group of species that is distinguished within the 

carpopodial structure strikingly unlike 
the specialized type seen in the typical element of the 
subtribe. The carpopodium in Heterocondylus differs by 
the lack of a different-sized basal row of cells, by the 
porosity of the cell walls, and by the more pronounced 
asymmetry especially in the vascular trace. Since the car¬ 
popodium in the genus shows comparative uniformity, 
some uniformity in other characters might be expected, 
but the genus as a group is otherwise notable only for the 
tendency toward large heads that has caused some of its 
species to be placed in the remotely related Gyptidine 
genus Campuloclinium. 

The variations within Heterocondylus are so marked 
that unity of the group is not initially obvious. The vari¬ 
ation between hirtellous and glabrous basal nodes of the 
style is the basis of the generic name. Other variations 
involve the habit, where there are such extremes as the 
slender, nearly monocephalic, microphyllous H. lysima- 
chiotdes, the small rather scapose forms like H. amphi- 
dictyus, H. pumilus, and H. pandurifolius, and compar¬ 
atively shrubby forms such as H. vitalbae. Most species 
have distinctly alternate leaves and branching above and 
in the inflorescence, but the leaves and branches of the 
inflorescences are opposite in two species, H. alatus and 
H. vitalbae. The involucral bracts of H. vitalbae and H. 
grandis are comparatively broad and comparatively sub¬ 
equal, unlike those of other species. 

In more carefully assessing variations in Heterocondy¬ 
lus, it seems probable that the closest relationships are 
among those species restricted to the area of Brazil and 
Paraguay. Only H. alatus of the Brazilian species seems 

particularly distinctive. It is the type species, H. vitalbae, 
with its mostly Andean and Central American distribu¬ 
tion, that seems the most distinct element of the genus. 
The type species has no evident close relationship to H. 
grandis which it approaches in the form of its involucre. 
There does not seem to be any immediate relationship 
between the two species with opposite branching in the 
inflorescence, either, although some non-Brazilian ma¬ 
terial of H. vitalbae has been misidentified as Eupatorium 
vautherianum (= H. alatus), as reported by B. Robinson 
(1919ft). 

The following 12 species are recognized in the genus: 

Heterocondylus alatus (Veil. Cone.) R. King & H. Robinson, 
Brazil. 

Heterocondylus amphidictyus (DC.) R. King & H. Robinson, 
Brazil. 

Heterocondylus decipiens (Baker) R. King & H. Robinson, Brazil. 
Heterocondylus grandis (Schultz-Bip. ex Baker) R. King & H. 

Robinson, Brazil. 
Heterocondylus itacolumiensis (Schultz-Bip. ex Baker) R. King 

& H. Robinson, Brazil. 
Heterocondylus jaraguensis (B. Robinson) R. King & H. Rob- 

Heterocondylus leptolepis (Baker) R. King & H. Robinson, Brazil. 
Heterocondylus lysimachioides (Chodat) R. King & H. Robinson, 

Paraguay. 
Heterocondylus pandurifolius (Baker) R. King & H. Robinson, 

Brazil. 
Heterocondylus pumilus (Gardner) R. King & H. Robinson, Bra- 

Heterocondylus reitzii R. King & H. Robinson, Brazil. 
Heterocondylus vitalbae (DC.) R. King & H. Robinson, Hon¬ 

duras, Nicaragua, Costa Rica, Panama, Colombia, Venezuela, 
Surinam, Ecuador, Peru, Bolivia, Paraguay, Brazil. 
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74. Condylidinm 

Condylidium R. King & H. Robinson, Phytologia 24: 380. 1972. Type: Eupatorium iresinoides H.B.K. 

Erect to decumbent perennial herbs or subshrubs, laxly branching. Stems terete, striated, puberulous. 
Leaves opposite, short-petiolate with petioles winged to near base; blades ovate to ovate-lanceolate, margin 
bluntly serrate to subentire, apex short-acuminate, base rounded to truncate, abruptly and narrowly decurrent 
into petiole wing, trinervate from near base of blade. Inflorescence thyrsoid-paniculate, with laxly and 
divaricately cymose branches; pedicels mostly short. Involucral bracts 15, subimbricate, in 5 ranks and 3 
series, unequal and graduated, persistent, suborbieular to narrowly lanceolate, tips acute; receptacle flat to 
slightly convex, glabrous. Florets 5-6 in a head; corollas white, with a short constricted basal tube, with 
abruptly and rather narrowly campanulate limb; cells of limb elongate with sinuous lateral walls; lobes 
triangular, slightly longer than wide, smooth on both surfaces; lower filament rather short, collar almost as 
long, cylindrical, collar cells subquadrate below, more elongate above, with weak annular or otherwise ornate 
thickenings on walls; anther appendage slightly longer than wide; style base enlarged, densely short-hirsute; 
style branches linear, densely long-papillose. Achenes prismatic, 5-ribbed, ribs with numerous short setulae; 
carpopodium asymmetrical, very prominent on one side, contorted and slightly tapering, with sigmoid 
vascular trace, lower cells subquadrate, thick-walled, upper cells more elongate; pappus of ca. 30-40 slender, 
scabrid, persistent bristles, apical cells of bristles acute. Pollen grains ca. 18-20 um in diameter. Plate 74. 

The genus Condylidium, as a number of others in the 
Ayapaninae, has a name referring to the knob-like base 
of the style that is characteristic of the subtribe. The node 
at the base of the style, however, is not particularly un¬ 
usual in the subtribe, being one of many in the group 
bearing dense pubescence. The position of the genus in 
the subtribe is actually somewhat peripheral and some¬ 
what transitional to the Alomiinae where the carpopo¬ 
dium finds a rather close match in some species of Fly- 
riella. Condylidium is placed in the Ayapaninae on the 
basis of the narrowly linear and densely papillose style 
branches, unlike the long-clavate form found in most 

A number of characteristics serve to distinguish Con¬ 
dylidium from other genera of the Ayapaninae. The well- 
formed inflorescence with widely divaricate cymose 
branches is rather unique in the tribe. Also, the corolla 
with its constricted basal tube and campanulate throat is 

distinct from other Ayapaninae. The most unique feature 
of Condylidium is the well-ordered involucre with bracts 
in five ranks and three rows. The latter character is most 
obvious in older heads where the bracts are completely 
spread in a five-rayed pattern. 

The type species of Condylidium has a wide range, prob¬ 
ably aided by the intervention of man. The center of dis¬ 
tribution of the genus, however, seems to be northern 
South America where a second closely related species is 
found. The species differences are given by King and Rob¬ 
inson (1972//). 

The following two species are recognized in the genus: 

Condylidium cuatrecasasii R. King & H. Robinson, Colombia. 
Condylidium iresinoides (H.B.K.) R. King & H. Robinson, Gua¬ 

temala, Honduras, Nicaragua, Panama, Cuba, Lesser Antilles, 
Colombia, Venezuela, Peru, Bolivia 

75. Gymnocondylus 

Gymnocondylus R. King & H. Robinson, Phytologia 24: 393.1972. Type: Eupatorium galeopsifolium Gard- 

Erect perennial herbs, few-branched. Stems terete, striated, hirsute. Leaves opposite, distinctly petiolate; 
blades ovate, base abruptly short-cuneate, margin crenulate, apex scarcely acuminate, venation trinervate. 
Inflorescence a laxly corymbose cyme, with few branches; pedicels moderately long. Involucral bracts ca. 
50, eximbricate, in 2-3 unequal graduated series, persistent, narrowly lanceolate to linear; receptacle slightly 
convex, glabrous. Florets 60-80 in a head; corollas white or red?, narrowly funnelform, basal tube very 
narrow below; cells of limb elongate with sinuous lateral walls; lobes triangular, about twice as long as wide, 
smooth on inner and outer surface, outer surface densely hirsute; anther collar slender, cells short-oblong, 
with transverse annular thickenings on walls; anther appendage triangular, 1.5 times as long as wide; style 
bases greatly enlarged, glabrous; style branches very narrowly clavate, densely papillose. Achenes fusiform, 
5-nbbed, setuhferous in upper part, setulae with sharp points; carpopodium distinct, stopper-shaped, with 
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distinct upper rim, cells subquadrate to short-oblong, with walls greatly thickened and multiporose, lowest 
cell row not enlarged; pappus of ca. 5-10 scabrid persistent bristles, enlarged distally, apical cells of bristles 
acute. Pollen grains ca. 16 pm in diameter. Plate 75. 

The genus Gymnocondylus, by the combination of its 
characters, must be considered closely related to, but clearly 
distinct from, Heterocondylus. The carpopodium has an 
external symmetry similar to that of Ayapana, and the 
distortion of the vascular trace is not evident from all 
sides, but the gradual progression to larger basal cells, and 
the porosity of the cell walls is like that of Heterocondylus. 
Gymnocondylus is distinct from other genera of the Aya- 
paninae by the presence of five to ten bristles in the pap¬ 
pus, and by the somewhat expanded but densely papillose 
appendages of the style. The genus is also somewhat dis¬ 
tinct in the hairs of the corolla lobes, differing from Het¬ 
erocondylus which has only glands. Though the involucral 
bracts of Gymnocondylus are subimbricate and graduated 
in length as in most members of related genera, the bracts 
are so narrow that the condition is not immediately ob¬ 
vious. The genus has a glabrous basal stylar node, as in¬ 
dicated in the generic name. 

The type and only presently recognized species in the 

genus was collected in eastern Goias in Brazil. In view of 
the few bristles in the pappus, the original placement in 
Eupatorium might have seemed questionable even by tra¬ 
ditional systems of classification. Still, the pappus bristles 
may not always be so few. J. Baker (1876) placed the type 
species in the synonymy of Eupatorium rupestre Gardner, 
a species from nearby western Minas Gerais which has 
been credited with a pappus of 15 to 20 bristles. Material 
of the Minas Gerais species has not been seen, and its 
conspecific or even congeneric status remains to be de¬ 
termined. 

The type species of Gymnocondylus was originally de¬ 
scribed as having purple flowers, but isotype material seen 
shows no trace of such intense coloration. 

The following single species is recognized in the genus: 

Gymnocondylus galeopsifolius (Gardner) R. King & H. Robin¬ 
son, Brazil. 

76. Alomiella 

Alomiella R. King & H. Robinson, Phytologia 24: 395. 1972. Type: Alomia regnellii Malme. 

Erect to decumbent perennial herbs, with few branches. Stems terete, slightly striated, covered with long 
non-glandular hairs and stipitate glands. Leaves opposite to subopposite, distinctly petiolate; blades broadly 
ovate, margin serrate, apex acute, venation trinervate from near base of blade, surface not glandular-punctate. 
Inflorescence laxly cymose; pedicels slender, usually of moderate length. Involucral bracts 20-30, subim- 
bncate, in 3 unequal graduated series, persistent, elliptical to oblong, short-acute; receptacle flat, glabrous. 
florets ca. 40 in a head; corollas white, narrowly fimnelform, glabrous below on both surfaces, veins of 
corolla greatly thickened in tube and throat; cells of limb elongate with sinuous lateral walls; lobes triangular, 
about as long as wide, smooth on inner and outer surfaces, outer surface with a few small biseriate hairs; 
anther collar cylindrical, slightly enlarged, lower cells usually subquadrate, upper cells longer than wide, with 
transverse annular thickenings on walls; anther appendage ovate, slightly longer than wide; style base greatly 
enlarged, glabrous; style branches linear, densely papillose with narrow spreading papillae. Achenes prismatic, 
5-nbbed, with or without setulae; carpopodium distinct, shortly stopper-shaped, with slight upper rim, basal 
cells oblong, upper cells shorter, with interior walls of cells more thickened and with porose inclusions; 
pappus lacking or of short deciduous bristles. Pollen grains ca. 17 pm in diameter. Plate 76. 

The genus Alomiella is one of the numerous elements 
of the Eupatorieae that was once placed in the broad and 
artificial traditional concept of the genus Alomia because 
of the combination of no pappus and a well-developed 
anther appendage. The true Alomia, as now recognized, 
is a Mexican genus with distinctive peg-like setulae on the 
achene and belongs to the distinct subtribe Alomiinae. 
Alomiella, in contrast, clearly belongs to the Ayapaninae, 
with a glabrous basal node on the style, slender papillose 
style branches, and symmetrical stopper-shaped carpo- 
podia. As a Brazilian genus, Alomiella appears to find 
many close relatives among the genera of Ayapaninae that 
are found in that country. 

The carpopodium in Alomiella is symmetrical as in the 
widely distributed genus Ayapana, without even an evi¬ 
dent distortion in the vascular trace. The basal row of cells 
is also rather enlarged as in Ayapana, but not as abruptly 
so. The strong porosity of the cell wall is one reason for 
suggesting relationship to some of the more Brazilian gen¬ 
era of the Ayapaninae such as Heterocondylus and Gym¬ 
nocondylus, and closest relationship may be to the genus 
Monogereion of Pari in Brazil, a genus with the pappus 
reduced to a single bristle. Alomiella and Monogereion 
both show greatly thickened veins in the corolla that seem 
to compensate for the lack or near lack of a pappus, but 
Monogereion differs by a number of characters including 
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the form of the pappus, the hairs on the inner surface of 
the corolla, and the tripartite leaves. None of the related 
genera seem to have the small group of somewhat thick- 
walled papillae on the ends of the style branches as seen 
in Alomiella. 

Both the original collections and recent collections of 
the two species of Alomiella indicate a rather restricted 

distribution in the crevices of sandstone ledges in central 
Mato Grosso, Brazil. The type species is rather well de¬ 
scribed and illustrated by Malme (1899). 

The following two species are recognized in the genus: 

Alomiella hatschbachii R. King & H. Robinson, Brazil. 
Alomiella regnellii (Malme) R. King & H. Robinson, Brazil. 

77. Monogereion 

M°nR€Klng BarrOS° & R' King> Brittonia 23: 118- 1971- Type: Monogereion carajensis G. Barroso & 

Erect, short-lived perennial herbs or subshrubs, with few to many branches. Stems terete, striated, densely 
stipitate-glandular. Leaves mostly alternate, basal leaves opposite, long-petiolate; blades ovate in over-all 
Jihape usually deeply lobed to tripartite. Inflorescence diffuse, with heads laxly cymosely disposed on ends 
of leafy branches, pedicels slender. Involucral bracts ca. 15, weakly subimbricate, in 2-3 series, somewhat 
unequal to subequal, persistent, lanceolate; receptacle slightly convex, glabrous. Florets ca 25-30 in a head- 
corollas white, narrowly funnelform, with hairs near base of tube and near tips of lobes, with hairs on entire 
upper two-thirds of inner surface of lobes, veins of corolla greatly thickened in basal tube; cells of limb 
elongate with sinuous lateral walls; lobes triangular, ca. 1.5 times as long as wide, smooth on both surfaces; 
anther collar slender, cells subquadrate to oblong, with transverse annular thickenings on walls; anther 
appendage ovate, about as long as wide; style base with enlarged node, glabrous; style branches with linear 
densely papillose appendages. Achenes somewhat fusiform, 5-ribbed, setuliferous on sides; carpopodium 
distinct, with slight upper nm, very shortly stopper-shaped, cells in 3-4 series, basal row distinctly larger 
walk greatly thickened and porose; pappus with a single long scabrid persistent bristle and a fringe of numerous 
short narrow squameUae, apical cells of bristle and squamellae sharply acute. Pollen grains ca 20 urn in 
diameter. Plate 77 ° * 

The genus Monogereion was described in the transi¬ 
tional period at the beginning of the present series of stud¬ 
ies, being distinguished more on the basis of traditional 
generic concepts, but with an advanced understanding of 
the relationships. The genus was originally distinguished 
and remains most readily recognizable by its dissected 
leaves, by the pappus with a single bristle, and by the hairs 
on the inner surface of the corolla lobes. It was the pappus 
after which the genus was named (Barroso & King, 1971). 
The dissected leaves were seen to resemble those of one 
other Eupatorian genus of Brazil, Lomatozona, but the 
latter was correctly recognized as a member of the re¬ 
motely related group now known as the Praxelinae having 
strongly imbricate deciduous involucral bracts. 

The genus Monogereion was initially correctly recog¬ 
nized as a member of the Ayapana relationship on the 
basis of the carpopodium with an enlarged basal row of 

cells, the enlarged glabrous basal node of the style, and 
the slender densely papillose style branches. More re¬ 
cently, the probable closest relative of Monogereion has 
been treated as the genus Alomiella from Mato Grosso in 
Brazil, having somewhat similar but more extensive en¬ 
larged veins in the corolla (King & Robinson, 1912qq). 
Alomiella differs by the non-dissected leaves, the total lack 
of a persistent pappus, and the glabrous inner surfaces of 
the corolla lobes, among other details. 

Monogereion is known only from the Marabd area of 
Par* in Brazil. It is one of the two genera of the Ayapa- 

r being Parapi- 

The following single species is recognized in the genus: 

Monogereion carajensis G. Barroso & R. King, Brazil. 

78. Parapiqueria 

ParaH9RM^ne & H' RobinSOn• Phyt°logia 47: 11 >• 1980- Parapiqueria cavalcantei R. King & 

Small, erect, annual or short-lived perennial herbs, multi-branched above a single base Stems subterete 
striated, g.abrou. Leaves opposite, upper .eaves subopposite to alternate, “^n“^ 
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petiolate; blades membranous, linear. Inflorescence very diffuse with many heads, individual branches rather 
thyrsoid-paniculate; pedicels slender. Involucral bracts ca. 10, eximbricate, in ca. 2 series, subequal, persistent, 
oblong, narrowly bicostate; receptacle conical, paleaceous with paleae similar to involucral bracts. Florets 
ca. 12 in a head; corollas white, with a short glabrous basal tube, limb broadly campanulate, with a short 
throat; cells of limb elongate with sinuous lateral walls; lobes 4-5, oblong-ovate, ca. 1.5 times as long as 
wide, smooth on inner surface, outer surface with 1-2 short, ovate, basally uniseriate glands- anther collar 
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narrowly cylindrical, cells usually elongate, with distinct transverse annular thickenings on walls; anther 
thecae each with only 8-10 pollen grains; anther appendage lacking; style base scarcely enlarged, distinctly 
pilosulous; style branches short, tapering, short-papillose. Achenes subfusiform, 5-ribbed, glabrous on sides- 
carpopodium distinct, asymmetrical, shortly stopper-shaped with distinct upper rim, cells in ca. 4 series’ 
m°Sitiy ^bquadrate>Wlth lower row slightly larger, with evenly thickened walls; pappus absent. Pollen grains 
ca. 18-20 /im m diameter. Plate 78. 

Parapiqueria is a genus of very small plants that are 
evidently annuals and possibly rather ephemeral. As such, 
it is most like the series of genera related to Ferreyrella 
and Piqueriopsis in the subtribe Ageratinae. Certainly, the 
total reduction of the anther appendage seen in Parapi¬ 
queria is matched elsewhere in the tribe in only such 
genera as Piqueriopsis and Ascidiogyne in the Ageratinae. 
In the case of Parapiqueria, however, the structural re¬ 
duction of the plant does not indicate relationship to other 
such reduced Eupatorieae but only complicates the rec¬ 
ognition of the true relationships. 

The smooth lobes of the corolla with rather elongate 
cells and the broadened carpopodium with a distinct up¬ 
per rim strongly indicate that Parapiqueria is not a mem¬ 
ber of the Ageratinae, and essentially preclude relationship 
to the immediate Ferreyrella-Piqueriopsis group. A pu¬ 
bescent base of the style is also rare in the Ageratinae, 
being found in only a few genera such as Ellenbergia. 
Actually, the combination of smooth lobes, well-devel¬ 
oped carpopodium, and style base are indicative of the 
subtribe Ayapaninae, a subtribe well represented by less 
extremely reduced forms in the interior of Brazil. The 
tapering style appendages are unusual for the tribe, but 
tapering forms occur also in Ayapana of the Ayapaninae 
and Iltisia of the Ageratinae. 

Parapiqueria is more reduced than any other genus in 
the Ayapaninae, but the nearest approach is in Monoge- 
reion which is from the same area of Para in Brazil. The 
two genera differ in leaf form, corolla shape, anther form, 
style base, and pappus, and they are not regarded here as 
immediate relatives. The position of Parapiqueria may 
be found with the other paleaceous members of the Aya¬ 
paninae, Lepidesmia and Isocarpha. In no case does the 
relationship to other genera seem close. 

The small glands on the corolla lobes of Parapiqueria 
are rather distinctive in having uniseriate stalks. Most 
such glands in the family are biseriate throughout. The 
only other example of uniseriate glands known in the 
family at this time is in another genus of the Eupatorieae, 
Lomatozona of the Praxelinae. 

The generic name derives from Piqueria, a genus name 
previously applied to all such reduced forms in the tribe, 
and from the name of the state of Pard in Brazil that 
happens to be the same as the common Greek prefix 

The following single species is recognized in the genus: 

Parapiqueria cavalcantei R. King & H. Robinson, Brazil. 

79. Lepidesmia 

Lepidesmia Klatt, Bull. Herb. Boissier 4: 479. 1896. Type: Lepidesmia squarrosa Klatt. 
Tamayoa V. Badillo, Bol. Soc. Venez. Ci. Nat. 9: 139. 1944. Type: Tamayoa paraguanensis V. Badillo 

(= Lepidesmia squarrosa Klatt). 

Erect perennial herbs, with few to many branches. Stems terete, striated, pilose. Leaves opposite, sessile; 
blades rather fleshy, lanceolate to linear-lanceolate, margins entire to subentire, apices blunt, venation 
trinervate from well above base, strongly ascending. Inflorescence terminal, with elongate lower intemodes, 
ending in dense cymes; pedicels short. Involucral bracts ca. 15, subimbricate, in ca. 2-3 series, unequal, 
persistent, lanceolate with pale chartaceous central ribs and sharply differentiated broad transparent scarious 
margins; receptacle slightly convex to flat, paleaceous, paleae lanceolate, similar to involucral bracts but 
more scarious and more acute. Florets 3-7 in a head; corollas white, narrowly funnelform, glabrous below, 
with a few glands on lobes; cells of limb elongate with sinuous lateral walls; lobes triangular, ca. 1.5 times 
as long as wide, smooth on inner surface; anther collar slender, cells with transverse annular thickenings on 
walls; anther appendage oblong-ovate, slightly longer than wide; style base enlarged, glabrous; style branches 
narrowly tapering, densely long-papillose, often spreading. Achenes prismatic, 4-5-ribbed, with few to many 
setulae mostly on ribs; carpopodium cylindrical, with distinct upper rim, cells in 4-5 series, basal row greatly 
enlarged, cell walls strongly and evenly thickened; pappus consisting of a corona of short bristles, apical cells 
of bristles sharply pointed. Pollen grains ca. 18-20 pm in diameter. Plate 79. 
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Lepidesmia squarrosa Klatt.-A. Habit, Head, x 7.-C. Corolla outer surface, x 17.-D. Corolla inner surface 
X17.-E. Anther, *30.-F. Style, xi7.-G. Achenes, xi7.-H. Paleae, xi7. 
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Lepidesmia is readily distinguished from other Eupa- 
torieae by the combination of paleaceous heads, tapering 
style appendages, and a short hmbriate pappus. In fact, 
because of this combination of characters, the problem 
with Lepidesmia has not been its distinction in the tribe, 
but its recognition as a member of the tribe. Klatt (1896) 
placed the genus close to Aschenbornia Schauer, a genus 

synonym of Calea in the Heliantheae. B. Robinson 
(1913a), after carefiil consideration, concluded that Lep¬ 
idesmia belonged in the Heliantheae with the related ge¬ 
nus Isocarpha. Finally, Badillo (19446), mistakenly treat¬ 
ing the genus as new under the name Tamayoa, placed it 
in the Heliantheae. The misplacement of Lepidesmia, as 

involved can be found independently in various other 
members of the Eupatorieae. 

Refined tribal concepts now allow for a more accurate 

theae (H. Robinson, 1981), and some of these are men¬ 
tioned in the discussion of the following genus, Isocarpha. 
The case of Lepidesmia is comparatively eased by the fact 
that the genus has immediate relatives in the Eupatorieae. 
The tapering style appendage, which seems to have been 
the primary factor for placement of the genus in the He¬ 
liantheae, can be matched in the genus Ayapana, which 

has a normal Eupatorian pappus of numerous capillary 
bristles. The carpopodium of Lepidesmia can also be 
matched in Ayapana, being of the distinctive form having 
a greatly enlarged basal row of cells. These two characters 
led to our own earlier inclusion of Lepidesmia in the genus 
Ayapana (King & Robinson, 1970r, 1976c). The combi¬ 
nation of paleae on the receptacle and a reduced pappus 
in Lepidesmia are now regarded as sufficient basis for 
generic separation from Ayapana, although the two are 
still regarded as closely related. It seems significant that 
both of the characters by which Lepidesmia is distin¬ 
guished from Ayapana are found in other genera of the 
Ayapaninae; paleae in Isocarpha and Parapiqueria, and 
a reduced pappus in Alomiella. Isocarpha, Monogereion, 
and Parapiqueria. 

The single species has been collected from maritime 
habitats or areas of saline soil in Cuba and coastal north¬ 
ern South America. The fleshy aspect of the leaves seems 
to reflect the rather saline environments. 

The name Lepidesmia seems to be a contraction of 
words meaning a “bundle of scales.” This is apparently 
in reference to the prominent whitish involucral bracts 
and included reddish paleae mentioned by Klatt (1896). 
The Badillo name apparently honors the Venezuelan col¬ 
lector of his type specimen, Francisco Tamayo. 

The following single species is recognized in the genus: 

Lepidesmia squarrosa Klatt, Cuba, Colombia, Venezuela. 

80. Isocarpha 

Isocarpha R. Br., Trans. Linn. Soc. London 12: 110. 1817. Type: Calea oppositifolia L. [= Isocarpha 
oppositifolia (L.) Cass.]. 

Dunantia DC., Prodr. 5: 627. 1836. Type: Dunantia achyranthes DC. [= Isocarpha oppositifolia (L.) Cass.]. 

Erect annual or perennial herbs, branching mostly from base, bases sometimes creeping. Stems terete to 
slightly hexagonal, striated, puberulous. Leaves opposite or alternate, sessile or with narrowly winged petioles 
with or without basal auricles; blades narrowly elliptical, slightly to strongly trinervate, margins entire to 
serrulate, apices narrowly acute. Inflorescence a lax panicle, sometimes leafy, branches with heads single or 
in small clusters; pedicels short to elongate. Involucral bracts ca. 10-15, eximbricate, in ca. 2 series, subequal 
to equal, persistent, elliptical to lanceolate, mostly strongly costate; receptacle highly conical to columnar 
paleaceous, paleae similar to involucral bracts. Florets more than 100 in a head; corollas white to pink’ 
usually narrowly funnelform with a distinct short basal tube, cylindrical without distinct basal tube in I. 
megacephala, glands on outer surface mostly on tube and lobes; cells of limb usually elongate with sinuous 
lateral walls; lobes triangular, somewhat longer than wide, mostly smooth on inner surface, papillose distally 
and marginally on inner surface in I. megacephala; filaments usually inserted well above base, inserted near 
base in 7. megacephala; anther collar cylindrical, cells mostly short-oblong, with prominent annular thick¬ 
enings on walls; anther appendage triangular to oblong, slightly longer than wide; nectary disciform and 
deciduous with style in 7. megacephala; style base distinctly enlarged, glabrous or papillose, not enlarged in 
7. megacephala; style branches rather short, sometimes slightly tapering, often spreading or strongly curled, 
densely long-papillose. Achenes prismatic, 5-ribbed, glabrous or setuliferous on sides, base narrowed; car¬ 
popodium short, stopper-shaped, symmetrical without a distinct upper rim or asymmetrical and strongly 
stipitate, with small subquadrate or transversely oblong cells in 8-18 rows, basal row not enlarged, walls 
moderately thickened; pappus lacking. Pollen grains 18-20 pm in diameter. Plate 80. 
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Plate 80. Isocarpha oppositifolia (L.) < 
x 17.-E. Achene with style, * 17. 
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Isocarpha is the most Helianthian in its characters of 
any of the Eupatorieae. The highly conical to columnar 
strongly paleaceous receptacle, rather short spreading style 
branches, and epappose achenes are a combination of 
features found in no other Eupatorieae but in a number 
of Heliantheae. It is, therefore, not surprising that the type 
species of Isocarpha was first described as a member of 
the Helianthian genus Calea, or that Isocarpha was placed 
in the Heliantheae by many authors including Cassini 
(1822a), Bentham in Bentham and Hooker (1873), Hoff¬ 
mann (1890-1894), and B. Robinson (1911a, 1913a). 
Stuessy (1977) briefly regarded the genus as a member of 
the Heliantheae primarily on the basis of the remarkably 
close similarity in appearance between Isocarpha and the 
Helianthian genera Acmella Rich, ex Pers. and Spilanthes 

Isocarpha as a member of the Eupatorieae, and he was 
followed by DeCandolle (1836). It was Lessing who first 
noted that, in its details, the style branch of Isocarpha is 
Eupatorioid. 

King and Robinson (1970r, 1975^) and H. Robinson 
and King (1977) ultimately recognized Isocarpha as a 
member of the Eupatorieae near the genus Ayapana on 
the basis of many technical characters not previously used 
in the distinction of the tribes. In the anthers of Isocarpha, 
the collars have strong transverse annular thickenings on 
the walls, the endothecial cells have thickenings radially 
disposed, the anther appendage is flat with only two cell 
layers, and the basic chromosome number is x = 10. All 
these features are rare in the Heliantheae. The pollen of 
Isocarpha is 18-20 pm in diameter, while that of the 
Heliantheae is 23 pm or more in diameter with only one 
apomictic exception (H. Robinson, 1981). The style base 
bears papillae or hairs in two species of Isocarpha, while 
hairs are present on the style base in only three genera of 
the Chaenactidinae in the Heliantheae (H. Robinson, 
1981). Isocarpha also lacks raphids which are present in 
various floral parts in most Heliantheae, and the achenes 
lack the striations in the carbonized walls such as occur 
in many Heliantheae. These characters, in addition to the 
texture of the corollas, and the details of the style branches, 
provide overwhelming evidence of the Eupatorian nature 
of the genus. A position in the Eupatorieae has also been 
accepted by Keil and Stuessy (1981) in their recent revi¬ 
sion of Isocarpha. 

The contrasting view expressed by Seaman (1982) is 
based on the presence of heliangolides in Isocarpha, es¬ 
pecially atripliciolides, which he suggests are found oth¬ 
erwise in the family only in the Heliantheae. The tables 
in the Seaman paper do not agree with the text, however, 
citing such an atripliciolide in one genus of the Eupato¬ 
rieae, Disynaphia. 

In the earlier studies of the present series (King & Rob¬ 
inson, 1970r, 1975^), Isocarpha was regarded as a rather 
immediate relative of Ayapana and unquestionably a 
member of the Ayapana group. The view was partially 
based on the belief that the style branches of Isocarpha 
were more narrow and tapering as in Ayapana. The pres¬ 
ent view indicates that Isocarpha is not as close to Aya¬ 
pana or Lepidesmia, but that it remains best placed in 
the Ayapaninae. Isocarpha shows, in the typical section, 
the smooth corolla lobes, ornate style bases, tendency for 
sessile leaves, carpopodia with distinct upper margins, and 
a preference for lower elevations that would suggest a 
position in the Ayapaninae. Part of the apparent marked 
distinction of Isocarpha from other genera of the subtribe 
might be explained by a mechanism proposed by Keil and 
Stuessy (1981). The latter authors noted that all bracts of 
the head in the genus have flowers in their axils, and 
suggested that the head was altered developmentally to 
produce flowers in the axils of the involucral bracts. It 

The genus has been monographed by Keil and Stuessy 
(1981) with the recognition of two sections. The typical 
group with four species is found from southern Texas and 
the West Indies south to northern South America, with 
some occurrences as far east as Brazil. The remaining 
section Cylindriflorae of Keil and Stuessy consists of the 
single species I. megacephala of eastern Brazil. As is ev¬ 
ident from the above description of the genus, the latter 
species is strikingly distinct. The corolla of the species 
differs in addition by having greatly thickened veins in 
the throat. It is possible that the section Cylindriflorae is 
not actually closely related to typical Isocarpha. In its 
geography, the papillose inner surfaces of the corolla lobes, 

e cylindrical corollas with basally inserted filaments, 
~ ? of the subtribe Gyp- the section resembles Teixein 

tidinae. 
The name Isocarpha comes from Greek words meaning 

“same” and “chaff or scale,” and is evidently in reference 
to the sameness of all the bracts in the head. 

The following five species are recognized in the genus: 
Isocarpha atriplicifolia (L.) R. Br. ex DC., Mexico, Guatemala, 

Nicaragua, Costa Rica, Cuba, Dominican Republic, Colombia, 
Venezuela. 

Isocarpha fistulosa Keil & Stuessy, Ecuador, Peru. 
Isocarpha megacephala Mattf., Brazil. 
Isocarpha microcephala (DC.) S. F. Blake, Ecuador, Peru. 
Isocarpha oppositifolia (L.) Cass., Texas, Mexico, Guatemala, El 

Salvador, Honduras, Nicaragua, Costa Rica, Panama, Baha¬ 
mas, Cuba, Jamaica, Colombia, Venezuela, Trinidad, 
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Subtribe VIII. Alomiinae 

Alomiinae Less., Syn. Gen. Compos. 154. 1832. Type: Alomia H.B.K. 
Kuhniinae B. Robinson, Proc. Amer. Acad. Arts 49: 437. 1913. Type: Kuhnia L. 

Erect annual or perennial herbs or shrubs, sparingly to densely branched; leaves opposite or alternate, 
sometimes densely spiralled, usually petiolate. Inflorescence terminal on leafy branches, sometimes diffuse. 
Heads usually clustered, rarely solitary, usually pedicellate; involucral bracts usually distinctly subimbricate 
with bracts of graduated lengths, persistent; receptacle flat or slightly convex, epaleaceous, usually glabrous. 
Flowers 2-100 in a head; corollas usually whitish, rarely purplish, usually tubular; lobes usually smooth with 
rather elongate cells on inner surface, without stomata on outer surface; cells of anther collar usually with 
dense annular thickenings on walls; anther appendage usually as long as wide, short in Ageratella\ style base 
with or without enlarged node, node when present usually with hairs; style branches usually appearing 
yellowish from yellowish pollen, longly clavate, both thickened and broadened distally, rarely narrow (Car- 
minatia, Brickellia diffusa), usually smooth, papillose in Phanerostylis. Achenes prismatic to obcompressed, 
4-10-ribbed, micropunctations of walls not strongly aligned in transverse bands; carpopodium distinct, with 
little or no projecting upper rim, often asymmetrical with distorted vascular trace, cells usually in many 
rows, with walls strongly thickened or beaded; pappus usually of many capillary bristles, sometimes flattened 
on outer surface, sometimes plumose, rarely few, winged, or lacking. Basic chromosome numbers x = 9, 10. 

The Alomiinae are related to the preceding subtribe 
Ayapaninae, and the subtribes share the tendency for sub¬ 
imbricate, graduated, persistent involucral bracts, annular 
thickenings on the walls of the anther collars, and enlarged 
stylar nodes. Within this more generalized group, the 
Alomiinae are characterized by the usually tubular, often 
upwardly narrowed corollas and the broadened as well as 
thickened style branches. The clavate branches frequently 
appear broader than the opening of the corolla. There are 
a few exceptions in the subtribe, including two rather 
unlikely, the type species of the type genus, Alomia, and 
the most widely distributed species of Brickellia, B. dif¬ 
fusa. The style branches in most of the subtribe often have 
a yellowish color which is apparently the result of adherent 
pollen, and which has resulted in a number of members 
being credited by collectors with yellowish flowers. Flow¬ 
ers of the subtribe are actually mostly whitish with colored 
flowers unusually rare compared to other subtribes of the 
Eupatorieae. Many but not all members of the Alomiinae 
have an enlarged basal node on the style, and the node 
when present is almost always pubescent. 

There is a long history of attempts to segregate various 
usually artificial elements of the Alomiinae. Two such 
examples are the groups originally recognized under the 
two established subtribal names. The name Alomiinae 
was first established by Lessing (1832) for Eupatorieae 
totally lacking a pappus. The name takes priority for the 
subtribe, but only the typical genus of the original concept 
remains in the present concept. Even Alomia has been 
reduced to a small remnant of the traditional concept of 
the genus (King & Robinson, 1972w). 

The name Kuhniinae was established for the Eupatorian 
part of the so-called Adenostyleae of some earlier authors. 
As delimited by B. Robinson (1913a), the Kuhniinae con¬ 
tained members of the tribe with ten-ribbed achenes plus 
some of their obvious relatives with less ribs. Included 

were diverse elements such as Carphochaete now placed 
in the Ageratinae, Liatris and its relatives now placed in 
the Liatrinae, Kanimia now synonymized with Mikania 
of the Mikaniinae, and Kuhnia, Brickellia, and Barroetea 
of the Alomiinae. The artificiality of the concept was at 

om the start, but was not doc- 
of the various biosystematic 
Kuhniinae by Gaiser (1949, 

1950a, 1950ft, 1953, 1954). 
During the last century, a brief effort was made to rec¬ 

ognize members of the subtribe with an enlarged basal 
node on the style as a genus Bulbostylis DeCandolle. The 
genus was initially mostly restricted to species now placed 
in Brickellia, but was subsequently expanded to include 
many species belonging to the subtribe Ayapaninae. The 
genus was ultimately both nomenclaturally and system¬ 
atically flawed, and passed from use. Unfortunately, all 
use of the style base in the Eupatorieae ceased at that time, 
and was not resumed until the present series of studies. 

A more recent effort to define a related group including 
Brickellia has been based on the common chromosome 
number of x = 9 reported for many members of the group 
(Gaiser, 1953, 1954; R. King et al., 1976). The base num¬ 
ber occurs in a number of genera of the Alomiinae as now 
defined, and represents a significant departure in a tribe 
based mostly on x — 10. The only other notable occur¬ 
rence of the number in the tribe is in Acritopappus of the 
subtribe Ageratinae. The recent attempts to define Brick¬ 
ellia or its relatives on the basis of the chromosome num¬ 
ber (Harcombe & Beaman, 1967; Turner, 1978) suffer 
from an unfortunate lack of correlation with structural 
features. The present system rejects generic concepts that 
cannot be recognized without knowing the chromosome 
number. 

The present subtribal concept based on floral characters 
is a product of the present series of studies. The concept 
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includes numerous genera from the area of the western 
United States and Mexico where the genus Brickellia and 
its close relatives have long been known to occur. How¬ 
ever, the present concept also includes numerous genera 
from South America beyond the range of most of the 
previously recognized relatives of Brickellia. The South 
American genera occur mostly in Brazil and west to the 
eastern slopes of the Andes. The most extreme element 
on the subtribe, Helogyne, is also notable as the only genus 
common on the Pacific side of the Andes. 

Three distinct elements in the subtribe, the Kuhnia group 

in Brickellia, part of Helogyne, and the genus Carminatia 
have a well-developed plumose pappus. The character is 
found elsewhere in the Eupatorieae primarily in Tricho- 
gonia and Trichogoniopsis of the Gyptidinae and in Li- 
atris of the Liatrinae. 

A number of genera of the subtribe have been inves¬ 
tigated chemically as indicated in the introductory chap¬ 
ter. The chemistry of Brickellia is of particular interest 
because of a unique type of acyclic sesquiterpenes found 
in the genus (H. Robinson et al., 1979). 

KEY TO THE GENERA OF THE SUBTRIBE ALOMIINAE 

ti 40-50 flowers; corollas glabrous or with glands; achenes with small papilliform setulae; Mexico_90. Alomia 
i 4-5 flowers; corollas with numerous hairs and glands; achenes glabrous; Brazil_ 101. Planaltoa 

se of style without distinct enlarged node above nectary___ 
Pappus with basally winged awns or with squamellae 
5. Pappus of 5 awns; anther appendages much shorter than wide_ 
5'. Pappus of alternating awns and squamellae; anther appendages as long a 

6. Leaves mostly opposite, petiolate with distinct blade; I 
cells of carpopodium elongate in radiating pattern_ 

6'. Leaves mostly alternate, narrow and sessile; achene 

s of achene covered w 

Pappus of strictly capillary bristles .. 
7. Achenes densely covered with long-stalk© 
7'. Achenes with short-stalked glands or setu] 

-89. Pleurocoronis 
s of carpopodium 
-88. Malperia 

9'. Corollas without glands externally, v 
America, Mexico __ 
10. Leaves sessile, opposite, linear o 
10'. Leaves petiolate, opposite or wh 

8'. Leaf blades with truncate or cordate base 

►es rather oblong; achenes with 5-* ribs; South America_ 
-----—--- 103. Helogyne 
i lobes mostly triangular; achenes usually with 7-10 ribs; North 

quamulose; involucral bracts in 4 or more series_87. Asanthus 

3tuse or rounded tips; bases of petio 

13. Heads with 25-30 flowers; c funnelform; achenes s 

13'. Heads with 10-16 flowers; corollas tubula 

3'. Base of style with distinct and abrupt enlarged node above nectary ... 

r with short setulae. 
-84. Brickelliastrum 
it long setulae_ 
-92. Kyrsteniopsis 

15. Pappus bristles wit 

Heads with 6-8 flowers; 1< 

l numerous longer bristles alternating with shorter 
— —-——t——-——-99. Goyazianthus 
/ 5 longer bristles positioned above ribs of achene 
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tips, densely pubescent on outer surface with non-glandular hairs; basal node of style glabrous or 

20. Leaves abruptly short-petiolate, blades oblong-ovate, ca. 1 cm wide; inflorescence with as¬ 
cending branches; achenes densely glanduliferous--102. Crossothamnus 

20'. Leaves tapering to a stout petiole, leaf blades elliptical, 4 cm or more wide; inflorescence 
with widely spreading branches; achenes with few or no glands-104. Condylopodium 

. Herbs or flexuous subshrubs; leaves usually trinervate from at or near base of blade; involucral 
bracts mostly acute, not densely pubescent on outer surface with non-glandular hairs; basal node 
of style covered with hairs-_--- 21 
21. Leaves with prickles on tips of lobes-------82. Barroetea 

22 
l tips of lobes___82. 

Leaves without prickles on tips of lobes--- 
22. Corollas flaring, corolla lobes and style branches covered with prominent dens 
illosity_82. Pi 

22'. Corollas tubular or very narrowly funnelform, corolla lobes and style branches 
tially smooth_——__ 
23. Carpopodia enlarged and contorted, \ 

with laxly ascending branches; pappus bristles 
often narrowly winged; Texas, Mexico_85. Flyru 

23'. Carpopodia small, short-cylindrical, with small regularly shaped cells; inflorescence 

ica 97. Austrobrickellia 

81. Brickellia 

Brickellia Elliott, Sketch Bot. S. Carolina 2: 290. 1824. Type: Brickellia cordifolia Elliott, nom. cons. 
Kuhnia L., Sp. PI. ed. 2. 1662. 1763. Type: Kuhnia eupatorioides L. [= Brickellia eupatorioides (L.) Shinn.]. 
Coleosanthus Cass., Bull. Soc. Philom. Paris 1817: 67. 1817. Type: Coleosanthus cavanillesii Cass. 

[= Brickellia cavanillesii (Cass.) A. Gray]. 
Rosalesia Llave in Llave & Lex., Nov. Veg. Descr. 1: 14. 1824. Type: Rosalesia glandulosa Llave in Llave 

& Lex. [= Brickellia cavanillesii (Cass.) A. Gray]. 
Clavigera DC., Prodr. 5: 127. 1836. Type: Clavigera corymbosa DC. [= Brickellia corymbosa (DC.) A. 

Gray]. 
Bulbostylis DC., Prodr. 5:138. 1836. Type: Coleosanthus cavanillesii Cass. [= Brickellia cavanillesii (Cass.) 

A. Gray], non Bulbostylis Kunth, nom. cons. Cyperaceae. 
lsmaria Raf., Sylva Tellur. 117. 1838. Type: Rosalesia glandulosa Llave in Llave & Lex. [= Brickellia 

cavanillesii (Cass.) A. Gray]. 

Erect annual or perennial herbs, subshrubs, or shrubs, unbranched or branched. Stems terete, striated, 
glabrous or pubescent. Leaves opposite or alternate, sessile or petiolate; blades linear, lanceolate, ovate, 
deltoid, or lobate, bases cuneate to cordate, margins usually dentate, veins usually trinervate. Inflorescence 
usually with heads clustered in leafy thyrsoid panicle, sometimes corymbose or cymose, rarely solitary and 
noding on long peduncles; heads sessile to long-pedicellate. Involucral bracts 14-45, subimbricate, in 5-6 
usually graduated unequal series, persistent, spreading with age, lanceolate to oblanceolate, usually 6-8- 
ribbed, rarely with expanded herbaceous tips; receptacle flat to slightly convex. Florets ca. 4-100 in a head; 
corollas usually white to cream-colored, sometimes purplish, tubular (narrowly funnelform in B. mono- 
cephala); cells of throat elongate with sinuous lateral walls; lobes as long as wide to twice as long as wide, 
ovate-oblong to triangular, smooth on both surfaces, cells mostly oblong to quadrate with slightly sinuous 
walls; anther collars slender to slightly thickened, cells subquadrate to oblong, with transverse beaded thick¬ 
enings on walls; anther appendages slightly longer than wide; style base with distinct enlarged node, covered 
with dense contorted hairs; style branches long-clavate (tapering with stigmatic lines reaching near tip in B. 
diffusa). Achenes prismatic, 10-ribbed, with setulae on sides; carpopodium distinct, with slightly projecting 
upper rim, slightly to greatly longer on outer surface, cells small, subquadrate to short-oblong, in 6-20 series, 
with thickened walls; pappus of 10-80 persistent bristles in 1 series, flattened on outer surfaces, scabrid to 
densely plumosely fringed on lateral margins, apical cells of bristles acute. Pollen grains ca. 20-25 pm in 
diameter. Basic chromosome number x = 9. Plate 81. 
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The present concept of Brickellia seems totally r 
phyletic in spite of considerable diversity in habit. All the 
species show the ten-ribbed achenes by which they can 
be distinguished from related genera. The species also all 
have flattened outer surfaces on the pappus bristles, and 
a densely pubescent nodular base on the style. The flat¬ 
tened pappus surface occurs also in some closely related 
genera, and similar but usually not identical forms of pu- 

any other genera of 

The genus has been provided with a nui 
names. The two names based on eastern North American 
material are Brickellia itself, honoring John Brickell of 
Savanna, Georgia, and Kuhnia, honoring Adam Kuhn of 
Pennsylvania. The names based on Mexican material in¬ 
clude Coleosanthus, from the Greek words coleos (= 
sheath) and anthos (= flower), in reference to the sheathing 
involucre, Bulbostylis, named after the bulbous base of 
the style and including Coleosanthus at the time it was 
named, and Clavigera, honoring Francis Xavier Clavigero 
of Mexico. The only one of the names accompanied by a 
significant character difference was Kuhnia, based on a 
species having a plumose pappus. The name Brickellia 
was actually third by order of date of publication, but it 

The present concept of Brickellia contains a majority 
of the species placed in the genus in the classic monograph 
by B. Robinson (1917), but one element, Kuhnia, has been 
added, and some species have been transferred to other 
genera named during the present series of studies. 

Kuhnia has usually been excluded from Brickellia, and 
was not synonymized until the paper by Shinners (1971). 
The species once placed in Kuhnia include B. schaffneri, 
B. leptophylla, B. chlorolepis, B. oreithales, B. mosieri, B. 
eupatorioides, and B. adenolepis, and seem to form a 
monophyletic group. Still, they are distinguished from 
typical Brickellia by a single character, the length of the 
lateral projections on the margins of the pappus bristles. 
Also, the species of Kuhnia seem to represent only part 
of a larger group of comparatively herbaceous species in 
Brickellia that Gaiser (1953) found to have only medium- 
length and short chromosomes. For these reasons, we have 
chosen to deemphasize the pappus character, and treat all 
the species having ten-ribbed achenes as a single unified 
genus. 

The species included in Brickellia by B. Robinson (1917), 
but excluded here, have been transferred to the related 
genera Asanthus, Brickelliastrum, Kyrsteniopsis, Pseudo- 
brickellia, and Steviopsis which have been named during 
the present series of studies. The latter genera, many of 
which also contain elements from the broad traditional 
concept of Eupatorium, are distinguished from Brickellia 
by various characters such as the lack of a basal stylar 
node, the presence of only five ribs on the achenes, or the 
lack of flattened outer surfaces on the pappus bristles, and 
various combinations of these. Many also have the dif- 

; number of jc = 10 and other 
distinctions detailed under the individual genera. 

Also excluded in the present concept of Brickellia is a 
group of species with five-ribbed achenes and erect un¬ 
branched inflorescences that have been included in Brick¬ 
ellia by Harcombe and Beaman (1967) and Turner (1978). 
The latter species, with one other described originally in 
Barroetea, show a unique form of papillosity of the corolla 
lobes and style branches, and they are regarded here as a 
distinct genus, Phanerostylus, closely related to but col¬ 
lateral with Brickellia. 

Barroetea, which has never been included in the syn¬ 
onymy of Brickellia, is actually more closely related, 
showing the same type of style base with dense contorted 
hairs seen in the species of Brickellia. Barroetea differs 
from Brickellia by the obcompressed achenes with fewer 
ribs, but it may represent a reversal in the latter character. 
As a derived element, Barroetea would impair the mono- 
phyly of Brickellia in the cladistic sense by its exclusion, 
but it would impair the definability of Brickellia even 
more by its inclusion. 

In his monograph of Brickellia, B. Robinson (1917) 
established a number of sections, many of which have 
proven artificial. The section Steviastrum consists of ele¬ 
ments of Steviopsis and Asanthus, while Gemmipedium 
is partly Asanthus. The sections Pityophyllum and Pseu- 
docarphephorus are Brazilian, and are in the genus Pseudo- 
brickellia or, in the latter case, a close relative. The genus 
Brickelliastrum was treated as a single species in the sec¬ 
tion Eubrickellia, and one species of Kyrsteniopsis was 
placed in the large section Bulbostylis. It would have 
seemed that B. Robinson could have avoided some of the 
confusion by a more judicious use of the form of the style 
base, which was shown in the included illustrations. How¬ 
ever, careful reading shows that the stylar node and nec¬ 
tary were evidently not adequately distinguished, and pu¬ 
bescence on the node was not always properly represented. 

Of the B. Robinson (1917) sections remaining in Brick¬ 
ellia, section Leptanthodium seems to be of most interest, 
containing the widely distributed annual weed, B. diffusa, 
which has a slender style form unique in the genus. It is 
unfortunate that the most common member of the genus 
in the Neotropical Region is so atypical of the genus and 
the subtribe. The habitally similar B. filipes of south¬ 
western Mexico, that B. Robinson placed in the same 
section, has a more conventional Brickellia-type style 
branch. Gaiser (1954) has shown the two species of the 
section to differ from the rest of Brickellia by the tristi- 
chously rather than distichously arranged barbules on the 
pappus bristles. Section Macrobrickellia is rather distinc¬ 
tive in its one species, B. monocephala, having large sol¬ 
itary noding heads on long erect peduncles. The other 
sections and subsections of Brickellia established by B. 
Robinson are mostly distinguished by less significant char¬ 
acters such as the number of flowers in the head, the 
presence of glands on the pedicels, or the xerophytic form 
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Brickellia scabra (A. Gray) Nelson in J. Coulter & Nelson, W 
United States. 

Brickellia schaffneri (A. Gray) Shinn., Mexico. 
Brickellia scoparia (DC.) A. Gray, Mexico. 
Brickellia secundijlora (Lagasca) A. Gray, Mexico. 
Brickellia seemannii A. Gray, Mexico. 
Brickellia simplex A. Gray, Arizona, Mexico. 
Brickellia spinulosa A. Gray, Mexico. 
Brickellia stolonifera B. Turner, Mexico. 
Brickellia subsessilis B. Robinson, Baja California. 
Brickellia tomentella A. Gray, Mexico. 

Brickellia urolepis S. F. Blake, Mexico. 
Brickellia venosa (Wooton & Standley) B. Robinson, SW United 

States, Mexico. 
Brickellia verbenacea (E. Greene) B. Robinson, Mexico. 
Brickellia vernicosa B. Robinson, Mexico. 
Brickellia veronicaefolia (H.B.K.) A. Gray, Texas, Mexico. 
Brickellia viejensis Flyr, Texas. 
Brickellia vollmeri Wiggins, Mexico. 
Brickellia watsonii B. Robinson, W United States. 
Brickellia wislizenii A, Gray, Mexico. 

82. Barroetea 

Barroetea A. Gray, Proc. Amer. Acad. Arts 15: 29. 1880. Type: Barroetea setosa A. Gray. 

Annual or short-lived perennial herbs, with or without a woody taproot, usually unbranched below, 
branched in inflorescence. Stems faintly striate, slightly puberulous. Leaves opposite, sessile or short-petiolate; 
blades deltoid, margins serrate to dentate, with prickles on tip and on teeth. Inflorescence a loose panicle; 
pedicels slender, usually of moderate length. Involucral bracts ca. 20-25, subimbricate, in ca. 4 series, unequal 
in graduated series, spreading with age, persistent, lanceolate, mostly 4-costate; receptacle flat to convex, 
glabrous. Florets ca. 15-35 in a head; corollas white, tubular; cells of limb linear with straight or slightly 
sinuous lateral walls; lobes oblong-ovate, more than twice as long as wide, smooth on both surfaces; anther 
collars very slender, elongate, a few subquadrate cells below, with distinct annular thickenings on walls; 
anther appendages oblong, blunt, slightly longer than wide; style base enlarged, covered with contorted hairs; 
style branches longly clavate, surface smooth to slightly mamillose. Achenes slightly to strongly obcompressed, 
constricted below pappus, 4-6-ribbed, setuliferous on sides; carpopodium distinct, broad, strongly asym¬ 
metrical, with a slight but distinct upper margin, cells mostly subquadrate in 6-12 series, with walls thickened; 
pappus of ca. 16-30 persistent bristles, in one series, flattened on outer surface, densely pectinately fringed 
on lateral margins; apical cells of bristles acute. Pollen grains ca. 20-22 pm in diameter. Chromosome 
number x = 9. Plate 82. 

The genus Barroetea was named by Asa Gray in honor 
of Gregorio Barroeta, a medical doctor and professor in 
San Luis Potosi, Mexico. Barroeta was a friend of the 
well-known collectors Parry and Palmer. 

The genus is unique in the Alomiinae by the distinctly 
obcompressed achenes which have only four to six ribs. 
In other characters including the pappus, carpopodium, 
shape of the corolla, style base with contorted hairs, and 
chromosome number, the genus is very close to Brickellia. 
The stylar node seems to be of the precise form seen in 
Brickellia, a form shared in its details by no other genus. 
The character of prickles or spines on the tips and teeth 
of the leaves in Barroetea is approached but not matched 
in some species of Brickellia such as B. cuspidata, B. 
atractyhides, and B. arguta, but the latter are shrubby or 
subshrubby plants sufficiently different in many details to 
preclude close relationship. It is possible, but by no means 
certain, that the unique achene form of Barroetea is de¬ 
rived from the cylindrical ten-ribbed form in Brickellia, 
but even if this could be demonstrated, it would seem 
unwise to lessen the definability of Brickellia by the in¬ 
clusion of species with such strikingly different achenes. 
Gaiser (1954) has shown that in addition to the achene, 
Barroetea differs from Brickellia by the tetrastichously 
rather than distichously arranged barbules of the pappus 
bristles. The outer surface is flattened in both genera. 

One species originally described in Barroetea, B. glu- 
tinosa, has been transferred by King and Robinson (1972<?) 
to the genus Phanerostylis. This was, perhaps, without 
adequate explanation, since the species was returned to 
Barroetea by Turner (1978). The species, nevertheless, 
has precisely those characters that were given by King and 
Robinson for Phanerostylis, distichous pappus barbulae, 
flaring corollas, rather long sinuous hairs on the basal 
stylar node, comparatively triangular and papillose corolla 
lobes, and densely papillose style branches. The characters 
are all foreign to the genus Barroetea, especially the form 
of the corolla. The removal of B. glutinosa has the ad¬ 
ditional effect of removing the only species that had been 
credited to Barroetea that lacks prickles on the leaves. 

The genus Barroetea is distributed in the drier parts of 
Mexico from Sonora and Coahuila in the north to Oaxaca 
in the south. A key to the species, including B. glutinosa, 
has been provided by B. Robinson (19116). 

The following s are recognized in the genus: 

Barroetea brevipes B. Robinson, 
Barroetea laxijlora Brandegee, f 
Barroetea pavonii A. Gray, Mex 
Barroetea sessilifolia Greenman 
Barroetea setosa A. Gray, Mexii 
Barroetea subuligera (S. Schauei 
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83. Phanerostylis 

Phanerostylis (A. Gray) R. King & H. Robinson, Phytologia 24: 70. 1972. 
Eupatorium subgenus Phanerostylis A. Gray, Proc. Amer. Acad. Arts 17: 205. 1882. Type: Eupatorium 

coahuilense A. Gray. 
Brickellia subgenus Phanerostylis (A. Gray) B. Turner, Brittonia 30: 343. 1978. 

Erect to decumbent or rhizomatous, annual or perennial herbs, with few to many branches; stems, leaves, 
and involucral bracts puberulous or with small stipitate glands. Stems terete with faint striations. Leaves 
opposite, with distinct slender petiole; blades ovate to narrowly oblong. Inflorescence sparsely branched or 
with heads solitary on long erect peduncles. Involucral bracts ca. 30-50, subimbricate, in 3-7 graduated 
unequal series, spreading with age, persistent, oblong to lanceolate, strongly 2-4-costate; receptacle flat or 
slightly convex, glabrous. Florets 25-50 in a head; corollas white or pale pink, with slender basal tube, throat 
funnelform; cells of throat elongate with sinuous lateral walls; lobes triangular to oblong-triangular, scarcely 
longer than wide to half again as long as wide, papillose on both surfaces by projecting upper ends of oblong 
cells; anther collars short to rather elongate, many subquadrate cells below, with distinct annular to irregular 
thickenings on walls; anther appendages slightly shorter to distinctly longer than wide; style base enlarged, 
covered with rather long and rather straight hairs; style branches longly clavate, fleshy, enlarged part densely 
covered with small high papillae. Achenes prismatic, 4-5-ribbed, scabrid with minute setulae on sides; 
carpopodium distinct, nearly symmetrical to asymmetrical, cells mostly short-oblong, in 6-20 series, walls 
greatly thickened; pappus of ca. 25 persistent bristles in one series, essentially smooth on outer surface, apical 
cells very slender; narrowly acute. Pollen grains ca. 20-22 Atm in diameter. Chromosome number x = 9 
Plate 83. 

Phanerostylis was originally recognized as a subgenus 
of Eupatorium by Asa Gray (1882), being distinguishable 
from Brickellia by the achenes with five rather than ten 
ribs. Gray named the genus after the large showy style 
branches. Such styles are distinct from those of most other 
species that have been placed in Eupatorium, but are of 
the shape common in Brickellia and its related genera. 
Still, the style branches do remain one of the most dis¬ 
tinctive features of the genus because of the unique dense 
papillosity on the surface, a detail not known to Gray. 
Phanerostylis has the only papillose style branches in the 
subtribe. In living plants, it is quite possible that the pa¬ 
pillose surfaces of the branches would provide a visible 
sheen lacking in other genera. 

The genus Phanerostylis is evidently closely related to 
Brickellia, and has been placed in the latter genus in part 
by some recent authors (Harcombe & Beaman, 1967; 
Turner, 1978) because of the chromosome number of x =* 
9 found in both genera. The genera also share the long- 
clavate style branches, the flattened outer surfaces and 
distichous barbulae of the pappus bristles, pubescent style 
bases of different types, and details of carpopodial struc¬ 
ture. It is also true, as Harcombe and Beaman (1967) point 
out, that solitary heads on erect peduncles occur in both 
typical Phanerostylis and Brickellia monocephala, how¬ 
ever, these are obviously isolated and separate special¬ 
izations in their respective groups. 

Phanerostylis differs from Brickellia in a number of 
significant features including the five-ribbed achenes that 
initially caused the typical species to be placed in Eupa¬ 
torium, the densely papillose style branches, the prorulose 
papillosity of the corolla lobes, the funnelform rather than 

tubular throats of the corollas, and the more erect nearly 
straight hairs on the basal node of the style. The details 
of the corolla and style place the genus distinctly outside 
of the immediate group formed by the genera Brickellia 
and Barroetea. 

The unique form of papillosity in the flowers of Phan¬ 
erostylis is considered a particularly significant specialized 
character that unites the two elements of the genus, the 
elements previously placed in Eupatorium and Barroetea. 
In reversing the unification of these two elements by King 
and Robinson (1972$), Turner (1978) ignored the unique 
papillosity and emphasized instead the slightly obcom- 
pressed achenes, and the erect, annual, polycephalic na¬ 
ture of P. glutinosa, formerly placed in Barroetea, versus 
the rhizomatous perennial habit, totally prismatic ach¬ 
enes, and unbranched inflorescences of typical Phaneros¬ 
tylis. As is shown above, typical Phanerostylis differs fun¬ 
damentally from Brickellia where it was placed by Turner 
(1978). The placement of P. glutinosa in Barroetea is also 
unacceptable, since the latter has more strongly obcom- 
pressed achenes, non-glanduliferous leaves and stems, 
prickle-tipped teeth on the leaves, tubular and non-pa- 
pillose flowers, and contorted hairs on the basal stylar 
node. The removal of the various Phanerostylis species 
from the other genera in which they have been placed has 
the beneficial secondary effect of greatly improving the 
homogeneity of those genera. The resulting diversity of 
habit emphasized by Turner (1978), that is seen in the 
present concept of Phanerostylis does nothing to disprove 
the basic unity evident in the floral details, but does in¬ 
dicate some internal complexity in the evolution of the 
genus. 
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Phanerostylis is restricted geographically to northern 
and central Mexico. Two of the species occur in San Luis 
Potos! or to the west and south, while P. coahuilensis 
occurs in northern Mexico. The distinctive P. glutinosa 
occurs to the east in Puebla. 

A key to the species with unbranched inflorescences has 
been provided by Turner (1985). 

The following five species are recognized in the genus: 

Phanerostylis coahuilensis (A. Gray) R. King & H. Robinson, 

Phanerostylis glutinosa (Brandegee) R. King & H. Robinson, 

Phanerostylis hintoniorum (B. Turner) R. King & H. Robinson, 

Phanerostylis nesomii (B. Turner) R. King & H. Robinson, Mex- 

Phanerostylis pedunculosa (DC.) R. King & H. Robinson, Mex- 

84. Brickelliastrum 

Brickelliastrum R. King & H. Robinson, Phytologia 24: 63. 1972. Type: Brickellia fendleri A. Gray. 

Erect to decumbent subshrubs, much branched from base. Stems terete, pubescent. Lower leaves opposite, 
upper leaves often alternate, with distinct slender petiole; blades ovate to triangular, base subtruncate to 
slightly cordate, margins crenate-serrate. Inflorescence corymbose to pyramidally paniculate, with many 
branches; pedicels slender, usually rather short. Involucral bracts ca. 25, subimbricate, in ca. 4 unequal 
graduated series, persistent, spreading with age, broadly lanceolate, strongly 2- or 4-costate; receptacle slightly 
convex, glabrous. Florets 25-35 in a head; corollas white, narrowly and evenly funnelform from base; cells 
of limb laxly oblong with slightly sinuous lateral walls; lobes triangular-ovate, slightly longer than wide, 
smooth on both surfaces; anther collars rather short, slender, cells mostly elongate, with distinct annular 
thickenings on walls; anther appendages oblong, slightly longer than wide; style base not enlarged, glabrous; 
style branches very narrowly and longly clavate, slightly mamillose, nearly smooth. Achenes prismatic, mostly 
5-7-ribbed, scabrous with short setulae; carpopodium distinct, shortly rounded, mostly symmetrical, cells 
oblong, in 3-4 series, walls thickened; pappus of ca. 25 rather deciduous scabrid bristles, slightly flattened 
on outer surface, with apical cells sharply acute. Pollen grains ca. 20-22 pm in diameter. Chromosome 
number x = 10. Plate 84. 

The single species of Brickelliastrum, from New Mexico 
and western Texas; was originally described in Brickellia 
by Gray (1849) and was retained in that genus within the 
section Eubrickellia by B. Robinson (1917). In spite of 
this, Robinson was able to say regarding the species, “... 
affinitate generico dubia locum inter Brickellia et Eupa- 
torium quasi intermedium tenens.” This was in reference 
to the five- to seven-ribbed rather than ten-ribbed achenes. 
The species was one of two with primarily five- to six- 
ribbed achenes included in Brickellia by B. Robinson, the 
other being the inadequately known Kyrsteniopsis cy- 

The habit of Brickelliastrum, the longly clavate style 
branches, and the cell form in the carpopodia all tend to 
confirm a relationship to Brickellia, but the number of 
differences is impressive. In addition to the ribbing of the 
achene, Brickelliastrum differs by the unenlarged and gla¬ 
brous base of the style, the corolla that is funnelform from 
the base with more triangular lobes, the symmetrical car¬ 
popodium with few rows of cells, and the deciduous pap- 

es with rather irregularly scabrid outer surfaces. 

According to a count by Watson (1973), the chromosome 
number also differs, being n = 10. 

The actual relationship of Brickelliastrum within the 
Alomiinae seems to be closer to Kyrsteniopsis of central 
Mexico. The latter is also one of the genera in the subtribe 
lacking any node or pubescence at the base of the style. 
The differences from Kyrsteniopsis include the 25-30 rather 
than 10-16 flowers in a head, the less tubular corollas, 
the more fragile pappus that is slightly more flattened on 
the outer surface, the anther collars having fewer distinct 
short cells below and having distinct transverse annular 
thickenings on the cell walls, the achene having only short 
setulae, having a strong tendency for six ribs rather than 
the usual five, and the shorter non-attenuate achene base 
with rectangular carpopodial cells in fewer rows. 

The generic name is derived from the name Brickellia 
plus the Latin suffix -astrum indicating inferiority or an 
incomplete resemblance. 

The following single species is recognized in the genus: 

Brickelliastrum fendleri (A. Gray) R. King & H. Robinson. pus bristle 
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V ° 

Plate 85. Flyriella parryi (A. Gray) R. King & H. Robinson.—A. Habit, x%.—B. Head, x 5.—C. Corolla showing anthers, x 11 
D. Style, x 11.—E. Achene, x 11. 
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85. Flyriella 

Flyriella R. King & H. Robinson, Phytologia 24: 67. 1972. Type: Eupatorium parryi A. Gray. 

Perennial herbs to subshrubs, erect or decumbent, many-branched from base, densely hirsute or stipitate 
glandular. Stems terete, slightly striated, sometimes fistulose (in F. harrimanii). Leaves usually opposite, 
sometimes alternate above, with distinct petioles, petioles sometimes winged; blades ovate to deltoid, base 
truncate to subcordate, margins serrate. Inflorescence a laxly branched panicle, branches laxly to densely 
cymose; pedicels short to moderately long. Involucral bracts ca. 30, subimbricate, in ca. 3 unequal graduated 
series, persistent, spreading with age, usually lanceolate (ca. 40 with enlarged foliaceous-tipped outer bracts 
in F. harrimanii)', receptacle flat, glabrous. Florets usually 10-30 in a head (ca. 75 in F. harrimanii)', corollas 
white, tubular to scarcely funnelform, mostly glabrous; cells of limb mostly elongate with sinuous lateral 
walls; lobes rather oblong-triangular, scarcely to distinctly longer than wide, smooth on both surfaces, outer 
surface with few glands, sometimes with short hairs; anther collars narrow, with many poorly defined 
subquadrate cells below, most cells with weak transverse annulations on walls; anther appendages oblong- 
ovate, slightly longer than wide; style base enlarged, densely hirsute, with hairs erect or somewhat curved, 
not strongly contorted; style branches longly clavate, smooth. Achenes prismatic, 5-ribbed, with setulae on 
sides, sometimes glabrous below; carpopodium distinct, shortly to longly cylindrical or asymmetrical with 
a sigmoid vascular trace; cells variously contorted, in many series, with moderately and porosely thickened 
walls; pappus of 20-40 capillary scabrous bristles, in one series, narrowed distally, slightly flattened and 
scabrid on outer surface, persistent, apical cells obtuse to acute. Pollen grains ca. 20 /tm in diameter. 
Chromosome number a- = 10. Plate 85. 

The species of Flyriella have achenes with five angles, 
and the four species known before 1972 were described 
as members of the genus Eupatorium. It was Flyr (1968) 
who first noted the relationship to Brickellia, and who 
included the type species in that genus. The genus does 
show the greenish, subimbricate, striated involucral bracts, 
and the narrow corolla with short erect lobes as in Brick¬ 
ellia. The genera are also alike in the longly clavate style 
branches and the enlarged pubescent basal node of the 
style, characters not mentioned by Flyr. The relationship 
of the type, Eupatorium parryi to other species now placed 
in Flyriella was apparently not recognized by Flyr. 

At the time of the Flyr paper (1968), a few other species 
without ten-ribbed achenes had been placed in Brickellia, 
including species now placed in Brickelliastrum, Kyrsten- 
iopsis, and Phanerostylis, only the first of which was noted 
by Flyr. The series of studies by King and Robinson (1972/, 
1972n, 1972p, 1972$), however, has shown that all these 
species differ from Brickellia by combinations of char¬ 
acters, and often show close relationship to other species 
not placed in that genus. In the present case, Flyriella 
differs from Brickellia by the fewer ribs on the achene, 
the variously shaped cells of the carpopodia with thinner 
porose walls, the less flattened outer surfaces and irreg¬ 
ularly scabrid margins of the pappus bristles, and by the 
less contorted hairs on the basal node of the style. The 
genus also differs in its chromosome number of n = 10 
as cited by Mabry et al. (1981) on the basis of the Turner 
collection of F. leonensis. M. Baker and Turner (1986) 
have noted that Flyriella, like Alomia, is mostly spring 
flowering, while Brickellia and its closer relatives are mostly 

ryi (Mabry et al., 1981) and proves to consist of four 
glycosides of quercetin and its 4'- and 7,4'-methyl ethers. 
The pattern is stated to be unrelated to that observed 
among any of the numerous tested species of Brickellia. 
Limited testing of other species of Flyriella showed one 
or more of the same flavonoids found in F. parryi. 

Flyriella has a distribution mostly in northern Mexico, 
reaching into southern Texas and west into Chihuahua. 
The most distinctive species, F. harrimanii, occurs at the 
southern known limit of the generic range in southern 
Tamaulipas. The distribution of the genus seems rather 
truncated in the north and may have extended farther 
north during warmer periods in the past. 

A key has been provided for all but one of the species 
of Flyriella by King and Robinson (1972p). The more 
recently described F. harrimanii is a larger plant with 
enlarged foliaceous outer involucral bracts and about 75 
flowers in a head (King & Robinson, 1982a). M. Baker 
and Turner (1986) 1 
nizing only F. leonensis of the several 1 

The genus is named in honor of the late David Flyr, 
who first recognized the relationship of the type species 
to Brickellia. 

The following six species are recognized in the genus: 
Flyriella chrysostyla (B. Robinson) R. King & H. Robinson, Mex- 

The flavonoid pattern has been s tt Flyriella par- Flyriella stanfordii R. King & H. Robinson, Mexico. 
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86. Ageratella 

^SchSt^Bi^ ^ S' WatS°n’ Pr°C‘ AmCr' Acad- AltS 22: 419* 1887‘ Type: Ageratum microphyllum 

Erect subshrub or shrub, usually with many ascending branches. Stems terete to slightly striated, reddish 
brown, densely puberulous. Leaves alternate or sometimes opposite below, shortly petiolate or sessile, grad¬ 
ually broadened into blade; blades ovate, obovate, linear, or linear-oblanceolate, margins entire to lobed 
inflorescence a loose racemose or narrowly thyrsoid panicle; pedicels slender, usually rather short. Involucral 
bracts ca. 18-20, subimbricate, in 4-5 unequal graduated series, somewhat ranked, persistent, spreading 
with age, short-ovate to lanceolate; receptacle slightly convex, glabrous. Florets 15 in a head; corollas whitish 
tubular, somewhat constricted above, with glands on outer surface on tube and lobes and especially on base 
of throat; cells of limb narrowly elongate with sinuous lateral walls; lobes narrowly oblong, more than twice 
as long as wide, smooth on both surfaces; anther collars slender, with cells mostly elongate walls of most 
cells with numerous transverse annular thickenings; anther appendages about twice as wide as long; style 
base not enlarged, glabrous; style branches longly and narrowly clavate, with surface mamillose on lower 
part of appendage, becoming smoother above. Achenes prismatic, 5-ribbed, with short setulae on sides- 
carpopodium shortly stopper-shaped, cells minutely subquadrate in ca. 5 series, walls moderately thickened,’ 
foramen large; pappus of 4-5 persistent scabrid awns, winged below, apical cells acute. Pollen grains ca 18- 
20 pm in diameter. Plate 86. 

Ageratella is the only genus in the Alomiinae having a 
shortened anther appendage, one that is half or less as 
long as wide. The genus is also one of the few in the 
subtribe with winged awns rather than capillary bristles 
in the pappus. Nevertheless, in other respects, such as the 
greenish subimbricate involucral bracts, the tubular or 
upwardly narrowed corollas with small erect lobes, and 
the longly clavate style branches, the genus is like most 
other members of the subtribe. The genus is among those 
in the subtribe lacking a node or pubescence at the base 
of the style. 

Material of Ageratella has at times been referred to the 
genera Ageratum and Stevia, apparently because of the 
awned pappus. Ageratella differs from both of the latter 

by its short anther appendages, and its tubular corollas 
with non-papillose short erect lobes. Ageratella differs fur¬ 
ther from Ageratum by the lack of a conical receptacle, 
and from Stevia by the greater number of flowers in the 
head and the lack of hairs inside the corolla. 

Ageratella is restricted to western Mexico from Jalisco 
northward to Sonora. The genus is reviewed by B. Rob¬ 
inson (1906). 

The name Ageratella is a Latin diminutive of Ageratum. 

The following two species are recognized in the genus: 

Ageratella microphyUa (Schultz-Bip.) A. Gray ex S. Watson, 
Mexico. 

Ageratella palmeri (A. Gray) B. Robinson, Mexico. 

87. Asanthus 

Asanthus R. King & H. Robinson, Phytologia 24: 66. 1972. Type: Brickellia squamulosa A. Gray. 

Erect subshrubs, with many branches. Stems terete to slightly angled, puberulous or glanduliferous, some¬ 
times glabrescent. Lower leaves opposite, upper leaves sometimes alternate, all sessile to indistinctly short- 
petiolate; blades narrowly lanceolate to linear, upper leaves sometimes reduced and scale-like, sometimes 
in densely imbricated axillary clusters. Inflorescence thyrsoid-paniculate with branches densely corymbose- 
pedicels short. Involucral bracts ca. 20-25, sometimes immediately subtended by numerous scale-like leaves! 
subimbricate in 4 or more strongly unequal graduated series, persistent, spreading with age, oblong; receptacle 
flat, glabrous. Florets 8-14 in a head; corollas whitish, tubular and slightly constricted above to minimally 
funnelform, with sparse minute glands externally; cells of limb elongate with sinuous lateral walls; lobes 
oblong to narrowly oblong-triangular, 2-3 times as long as wide, smooth on both surfaces; anther collars 
cylindrical, cells short-oblong to more elongate, with dense transverse annular thickenings on walls- anther 
appendages oblong, slightly longer than wide or longer; style bases not enlarged, glabrous; style branches 
longly and narrowly clavate, slightly mamillose below, usually becoming smooth above. Achenes long- 
prismatic, ca. 10-ribbed, ribs narrow and bearing short setulae; carpopodium shortly stopper-shaped sym- 
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Plate 87. Asanthus squamulosus (A. Gray) R. King & H. Robinson.—A. Habit, x%.—B. Habit showing primary leaves and young 
branches, x%._C. Head, x3.—D. Corolla showing anthers, x9.—E. Style, x9.—F. Achene, x9. 
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SUght UPPCr rim’ cells subquadrate to short-oblong, with moderately thickened walls; pappus 
of 20-100 persistent bristles in 1-3 series, scabrid on margins and outer surface, often barbellate distally 
apical cells sharply acute. Pollen grains ca. 20 pm in diameter. Plate 87. 

The genus Asanthus has numerous features such as the 
greenish subimbricate involucral bracts, narrow corollas 
with erect or slightly spreading lobes, and longly clavate 
style branches that would indicate a position in the sub¬ 
tribe Alomiinae, possibly near the genus Brickellia with 
which it is sympatric. The fact that Asanthus has ten- 
ribbed achenes would initially seem to confirm such a 
close relationship, and it has been the reason for inclusion 
of the species in the genus Brickellia by Gray, B. Robinson 
(1917), and others. Still, Asanthus differs from Brickellia 
by the unenlarged and glabrous bases of the styles, the 
pappus bristles without flattened outer surfaces, and the 
carpopodia shortly stopper-shaped with small subquad¬ 
rate cells. Also, the ribs are more irregularly disposed than 
those of Brickellia and very narrowly raised. It is the 
present view that Asanthus is a member of the Alomiinae, 
but well outside of the immediate relationship of Brick¬ 
ellia. It also seems probable that the ten-ribbed condition 
of the achenes is of separate origin from the ten-ribbed 
condition in Brickellia. 

In relationship, Asanthus may be closest to Steviopsis, 
but it can be distinguished by the sessile or subsessile 
leaves, the presence of glands on the outer surface of the 
corolla lobes, the presence of four or more series of in¬ 
volucral bracts, the lack of glands on the achenes, the very 
narrow raised ribs on the achenes, and the distinct car¬ 
popodia of small moderately thick-walled cells. Asanthus 
also lacks the mottled reddish coloration of the stem that 
occurs in Steviopsis. 

Asanthus is regarded as a natural group of three species, 
but nevertheless, is composed of two very distinctive ele¬ 
ments. 

The type species, Asanthus squamulosus, is the most 
distinctive member of the genus, but has a remarkable 
superficial resemblance to Brickellia spinulosa in the form 
of its scale-like leaves that has caused the two species to 

be placed together by B. Robinson (1917) in his section 
Gemmipedium of Brickellia. Both species have strobilus- 
like clusters of reduced leaves in the leaf axils and below 
the involucres. In reality, A. squamulosus is totally dis¬ 
tinct in the lack of the hirsute node on the style base, the 
more reduced carpopodium, the narrower costae on the 
sparsely setuliferous achene, and the great number of 75- 
100 fine pappus bristles in about three series without flat¬ 
tened outer surfaces. In all of these features except the 
number of pappus bristles, the type species is like the other 
members of Asanthus. 

The remaining two species of Asanthus form a closely 
related pair that was placed by B. Robinson (1917) in his 
Brickellia section Steviastrum. The species were placed in 

Asanthus in both their lack of reduced scale-like leaves 
and in their lack of an extreme number of pappus bristles 

vo species are worthy of at 

The species of Asanthus occur in northern Mexico as 
far south as San Luis Potosi, and the type species ranges 
northward into Arizona and New Mexico. The species 
can be distinguished by the keys in B. Robinson’s (1917) 
monograph of Brickellia. 

The genus Asanthus is named in honor of Asa Gray 
who was the original author of all three of the presently 
recognized species. 

The following three species are recognized in the genus: 

Asanthus solidaginifolius (A. Gray) R. King & H. Robinson, 
Mexico. 

Asanthus squamulosus (A. Gray) R. King & H. Robinson, SW 
United States, Mexico. 

Asanthus thyrsiflorus (A. Gray) R. King & H. Robinson, Mexico. 

88. Malperia 

Malperia S. Watson, Proc. Amer. Acad. Arts 24: 54. 1889. Type: Malperia tenuis S. Watson. 

Erect annual herbs, usually many-branched from a thick tap-root. Stems terete, mostly smooth, slightly 
puberulous to nearly glabrous. Leaves opposite below, becoming alternate above, sessile to subsessile' blades 
linear, entire. Inflorescence a loose cymose panicle; pedicels slender, sometimes rather short. Involucral bracts 
20-25, subimbricate, in ca. 3 strongly unequal series, persistent, spreading with age, lanceolate; receptacle 
flat, glabrous. Florets ca. 20-30 in a head; corollas white, narrowly tubular, with scattered small glands on 
outer surface; cells elongate with sinuous lateral walls; lobes scarcely spreading, oblong-ovate, ca 1 5 times 
as long as wide, smooth on both surfaces; anther collars with cells mostly elongate, with strong transverse 
annular thickenings on walls; anther appendages oblong-ovate, slightly longer than wide; style base not 
enlarged, glabrous; style branches narrowly and longly clavate, scarcely mamiUose. Achenes somewhat fu¬ 
siform, 5-ribbed, with spreading setulae on ribs; carpopodium somewhat asymmetrical, cells small and 
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Plate 88. Malperia G5.-D. Style, xl5.-R 
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subquadrate, with moderately thickened walls; pappus of ca. 3 long awns with minutely winged bases and 
intervening short squameUae, in one series, persistent, awns scabrid, becoming barbellate distally, with apical 
cells sharply acute. Pollen grains ca. 25 pm in diameter. Chromosome number n = 10. Plate 88. 

The genus Malperia was named by Watson to accom¬ 
modate a single annual species occurring in rather dry 
areas in northern Baja California and in southernmost 
California. The generic name is an anagram formed from 
the name of the collector of the type material, Edward 
Palmer. The genus has usually been recognized as distinct, 
following the well-established tendency for narrower de¬ 
limitation of genera of the Eupatorieae that have various 
non-capillary types of pappus (B. Robinson, 1913a). 
Nevertheless, Malperia was transferred by I. M. Johnston 
(1924) into an artificial concept of the genus Hofmeisteria 
based on a pappus with awns or bristles alternating with 
squamellae. The artificiality of the latter concept, and the 
distinction of Malperia has been discussed by King and 
Robinson (1966). 

The actual relationship of Malperia is far from the Hoff- 
meisteriinae and is unquestionably in the Alomiinae. The 
corollas are narrowly tubular, and the style branches are 
longly though narrowly clavate. Also, the involucre is sub¬ 
imbricate and persistent, and the cells of the anther collar 

have weak annular thickenings on the walls. Malperia is 
one of the members of the subtribe having no node or 
pubescence on the base of the style. The pappus of alter¬ 
nating bristles and squameUae seems to place Malperia 
close to the genus Pleurocoronis, but this is called into 
question by the numerous differences in detail. Malperia 
has a rather fusiform achene with spreading setulae re¬ 
stricted to the ribs, while the achenes of Pleurocoronis are 
prismatic with more numerous less spreading setulae 
mostly between the ribs. The carpopodium of Pleuroco¬ 
ronis is of a distinctive form seen in no other genus, and 
the awns or bristles of the pappus are winged at the base 
in Malperia, unlike those of Pleurocoronis. Malperia is 
also distinct in the characters emphasized by B. Robinson 
(1913a), the sessile or subsessile linear leaves and the 
annual habit. The chromosome number also differs. 

The genus has been reviewed by R. King (1967a). 

The foUowing single species is recognized in the genus: 

Malperia tenuis S. Watson, SW United States, Mexico. 

89. Pleurocoronis 

Pleurocoronis R. King & H. Robinson, Phytologia 12: 468. 1966. Type: Hofmeisteria pluriseta A. Gray. 

Erect, small, usually spreading shrubs, with few to many branches. Stems terete and puberulous or often 
glanduliferous when young, becoming thinly corticated and whitish when older. Leaves opposite in lower 
portions, becoming alternate above, distinctly and narrowly petiolate; blades minutely rhomboid to broadly 
deltoid or cordiform in outline, slightly to deeply toothed or incised to bipinnatifid. Inflorescence with heads 
solitary or in lax to rather dense corymbose or subcymose panicles; pedicels slender, rather short to very 
long. Involucral bracts 30-35, subimbricate, in 3-4 unequal graduated series, persistent, spreading with age, 
outer bracts short-ovate, inner lanceolate, sharply pointed, outer bracts with small herbaceous tips; receptacle 
flat or slightly convex, epaleaceous, glabrous. Florets 25-30 in a head; corollas white, tubular, with scattered 
minute glands on outer surface; cells of limb elongate with sinuous lateral walls; lobes scarcely spreading, 
short-oblong, 1.5 times as long as wide, smooth on both surfaces; anther collars cylindrical, cells most 
elongate, with beaded or weakly annular thickenings on lateral walls; anther appendages ovate to oblong, 
ca. 1.5 times as long as wide; style base not enlarged, glabrous; style branches longly and sometimes rather 
broadly clavate, slightly mamillose. Achenes prismatic, 4-5-ribbed, with setulae on ribs and intercostal 
surfaces; carpopodium slightly asymmetrical, with basal foramen indistinct, cells spreading with outer surfaces 
ascending and elongate toward slightly projecting upper rim, with slightly thickened walls; pappus of 3-6 
long scabrid to barbellate persistent bristles, with intervening short erosely dentate squamellae, apical cells 
of bristles sharply acute. Pollen grains ca. 16-18 pm in diameter. Chromosome number n = 9. Plate 89. 

During the period preceding the present series of stud¬ 
ies, when the artificiality of generic concepts in the Eu¬ 
patorieae was at its maximum, there was a tendency to 
treat the comparatively few members of the tribe with a 
pappus of alternating bristles and squamellae as members 
of a single genus, Hofmeisteria. The concept often in¬ 
cluded the genus Malperia for which a separate generic 
name had already been provided, but it also included three 

species similarly unrelated to Hofmeisteria for which there 
was no name. The genus Pleurocoronis, named to include 

by the present authors (King & Robinson, 1966) in the 
initial stages of the study of the tribe. The genus was 
subsequently monographed by R. King (1967a). It seems 
ronic that the pappus form, which was once thought of 
is characteristic of Hofmeisteria, is a type consistently 
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present in Pleurocoronis, while the pappus of Hofmeisteria 
as presently understood is highly variable. 

Neither Pleurocoronis nor Malperia have proven to be 
closely related to Hofmeisteria, in spite of the resemblance 
in pappus and the close geographical correlation in west¬ 
ern Mexico and the southwestern United States. Hof¬ 
meisteria is presently placed in a distinct subtribe Hof- 
meisteriinae, with a chromosome base number of x = 18 
or 19. Both Pleurocoronis and Malperia show the nar¬ 
rowly tubular corollas and longly clavate style branches 
that mark them as members of the subtribe Alomiinae 
where they are the only two genera with squamellae in 
the pappus. Further details of Pleurocoronis and Malperia, 
however, indicate that the genera are not immediate rel¬ 
atives. Pleurocoronis has a prismatic rather than fusiform 
achene, with setulae on the sides rather than restricted to 
the ribs. The bases of the pappus bristles are not winged 
as in Malperia, and the leaves are distinctly petiolate. The 
carpopodium of Pleurocoronis is unique in the tribe, with 
no distinct foramen at the base, only a small central scar, 
and with the lateral cells ascending and elongate in a dis¬ 
tinctive spreading pattern. The plants of Pleurocoronis are 
shrubs, while those of Malperia are evidently annuals. 
According to the few counts available (R. King, 1967a; 
R. King et al., 1976), the chromosome numbers of the 
two genera also differ. The position of Pleurocoronis in 
the subtribe is sufficiently far from the immediate rela¬ 

tionship of Brickellia to indicate that the chromosome 
number of n = 9 is separately derived. Pleurocoronis does 
not appear to be particularly close to any other genus in 
the subtribe, being placeable only in the general series 
lacking any node or pubescence at the base of the style. 

The three species of Pleurocoronis are distributed in a 
series, with the type species in northern Baja California 
northward into the United States as far as Nevada. The 
rather weakly differentiated P. laphamioides is restricted 
mostly to central Baja California. The most distinctive 
species, P. gentryi, with the dissected leaf blades, is re¬ 
stricted to the area of southern Baja California north of 
La Paz. A key is provided by R. King (1967a). 

The name of the genus is from the Greek word pleuro 
(= side), and the Latinized corona (= crown), in reference 
to the series of squamellae in the pappus that appears to 
form a crown subtending the bristles of the pappus. The 
squamellae are actually positioned in the gaps between 
the bristles, and in spite of their slightly lower position, 
are evidently part of the same pappus series. 

The following three species are recognized in the genus: 
Pleurocoronis gentryi (Wiggins) R. King & H. Robinson, Baja 

California. 
Pleurocoronis laphamioides (Rose) R. King & H. Robinson, W 

Mexico. 
Pleurocoronis pluriseta (A. Gray) A. King & H. Robinson, SW 

United States, W Mexico. 

90. Alomia 

Alomia H.B.K., Nov. Gen. Sp., Folio ed. 4: 119. 1818. Tyre: Alomia ageratoides H.B.K. 

Erect to decumbent short-lived perennial herbs, sparingly branched. Stems terete to 6-angled, puberulous 
to pilose, sometimes stipitate-glandular. Leaves opposite, long-petiolate, petioles sometimes narrowly winged; 
blades usually ovate, in upper leaves sometimes elliptical or lanceolate, with shortly cuneate to cordate bases, 
margins usually serrate or dentate, trinervate from near base, without immersed glandular punctations on 
lower surface. Inflorescence rather lax, weakly to strongly cymose paniculate; pedicels slender, short to 
moderately long. Involucral bracts 25-30, subimbricate, in 2-4 unequal to subequal series, persistent, spread¬ 
ing with age; receptacle broadly convex, without paleae, glabrous. Florets 40-50 in a head; corollas white, 
tubular or with narrowly campanulate throat, with minute scattered glands on outer surface; cells of throat 
and sometimes lobes laxly to narrowly oblong with sinuous lateral walls; lobes triangular or oblong, longer 
than wide, sometimes with rather short-oblong cells, smooth or nearly smooth on both surfaces; anther 
collars cylindrical, cells mostly elongate, with weak annular thickenings on walls; anther appendages ovate, 
about as long as wide; style base not enlarged, glabrous; style branches scarcely thickened to longly and 
narrowly clavate, slightly mamillose to densely short-papillose. Achenes prismatic, 5-ribbed, with short blunt 
twin-hairs shaped like glands; carpopodium appearing rather cylindrical but with sigmoid vascular trace and 
excentric connection to achene, cells elongate with thickened lateral walls; pappus completely absent, apical 
callus unarmed. Pollen grains ca. 15-20 pm in diameter. Plate 90. 

The name Alomia is derived from the Greek a- meaning 
without and loma meaning margin, referring to the lack 
of a pappus. The genus is also the basis for the subtribal 
name Alomiinae, the earliest name available for the pres¬ 
ent series of Brickellioid Eupatorieae. The present appli¬ 
cation of the names, however, has little similarity with 

the traditional usage. Actually, for its size, Alomia may 
have been the most abused concept in the Eupatorieae in 
the traditional systems of classification. 

The genus Alomia previous to the present series of stud- 
es had come to include most Eupatorieae that possessed 
he combination of no pappus and a well-developed an- 
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1981). One large part of what was called Alomia has con¬ 
ical and sometimes paleaceous receptacles and large par¬ 
tially immersed glandular punctations on the undersides 
of the leaves. The latter are actually members of the genus 
Ageratum and are the reason why the two genera are often 
associated with each other in various classifications. A 
single Central American species has been placed in a sep¬ 
arate genus, Blakeanthus, with a flat paleaceous receptacle 
and complexly pubescent leaves. Both Blakeanthus and 
Ageratum show firm eximbricate involucres and are placed 
in this treatment in the subtribe Ageratinae, although not 
as immediate relatives of each other. Yet another element 
was included in Alomia by B. Robinson (19136) that he 
himself acknowledged as being epappose representatives 
of Trichogonia of the subtribe Gyptidinae. Other Brazilian 
species have proven to be the basis for segregate genera 
such as Teixeiranthus with its unique form of corolla fused 
to the top of the achene without an intervening callus, 
Gardnerina with short anther appendages and shallowly 
pinnatifid leaves, Acritopappus with a shrubby habit, pa¬ 
leaceous receptacles, and a chromosome base number of 
x = 9, and Alomiella with a distinct basal node on the 
style and thickened veins in the corolla. The first three of 
these are presently regarded as members of the subtribe 
Ageratinae, while Alomiella has the unique form of car- 
popodium that places it in the Ayapaninae. For a more 
complete review of the abuses of the name Alomia, see 
the listing in the nomenclator accompanying the present 
treatment. 

The present concept of Alomia is admittedly derived 
without direct examination of the type. Nevertheless, two 
Hinton collections, numbers 308 and 3509, seem to con¬ 
form in every possible detail with the illustration in the 
publication of Humboldt, Bonpland, and Kunth (1818) 
and the microfiche of the type in the herbarium in Paris. 
The five species included in the genus have very similar 
herbaceous habits, identical scarcely convex recaptacles 
bearing 40 to 50 flowers, and essentially identical epap¬ 

pose achenes with small peg-like twin-hairs on the surface. 
In spite of the uniformity, two distinctive subgroups can 
be detected in the genus. The typical element, including 

Guerrero, Morelos, and the state of Mexico, has campan- 
ulate throats of the corollas, narrower papillose style 
branches, and more subequal involucral bracts. The atyp¬ 
ical element was designated by B. Robinson (19136) as 
the subgenus Geissanthodium, meaning “protected flow¬ 
ers” in reference to the subimbricated involucre. The group 
shows more tubular flowers with broader style branches. 
The atypical group includes A. alata from the same area 
as the typical element, A. callosa from Jalisco, and A. 
stenolepis from southern Sonora. It is the latter group that 
betrays the relationship to other members of the Brickellia 
series. The typical element, but for its clear relationship 
in achene and receptacle structure, would not be recog¬ 
nized as a part of the Brickellia group. It is, nevertheless, 
this element that typifies the subtribal name that now 
applies to the entire group. 

The genus Alomia, as presently delimited, is restricted 
to central and western Mexico in the Sierra Madre Oc¬ 
cidental and western parts of the Sierra Madre de Sur. 
The monograph by B. Robinson (19136) provides keys 
and descriptions to the genus in its broad and artificial 
concept. The monograph, as such, includes many pres¬ 
ently excluded species, and also excludes two species de¬ 
scribed more recently. A key to the five presently recog¬ 
nized species has been provided by King and Robinson 
(1972w). 

The following five species are recognized in the genus: 

Alomia ageratoides H.B.K., Mexico. 
Alomia alata Hemsl., Mexico. 
Alomia callosa (S. Watson) B. Robinson, Mexico. 
Alomia hintonii R. King & H. Robinson, Mexico. 

91. Dyscritogyne 

Dyscritogyne R. King & H. Robinson, Phytologia 22:158. 1971. Type: Eupatorium adenospermum Schultz- 
Bip. 

Erect perennial herbs, sparingly branched. Stems terete, striated, puberulous. Leaves opposite to alternate, 
with very short petioles; blades broadly to narrowly ovate, base broadly acute to subtruncate, margins 
subserrulate to serrate, apices acute, trinervate from or near base, with minute glandular dots mostly on 
undersurface. Inflorescence a loose pyramidal or corymbose panicle; pedicels usually slender, short to mod¬ 
erately long. Involucral bracts ca. 33-40, subimbricate, in ca. 4-6 strongly unequal graduated series, mostly 
persistent, spreading when dry, with rounded tips, mostly greenish with 4 costae on outer surface, mostly 
glabrous; receptacle flat to slightly convex, glabrous. Florets 11-16 in a head; corollas white or pink, tubular, 
with scattered minute glands on outer surface, with sparse hairs inside near base of throat in D. adenosperma; 
cells of limb laxly oblong with somewhat sinuous lateral walls; lobes ovate-triangular, scarcely longer than 
wide, smooth on both surfaces; anther collars cylindrical or narrow below, with many subquadrate or shorter 
cells in basal part, walls with transverse or vertical intricate thickenings; anther appendages oblong to ovate, 
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about as long as wide; style base not enlarged, glabrous or with a few minute papillae; style branches longly 
clavate or strap-shaped, fleshy, nearly smooth. Achenes prismatic to rather fusiform, 4-5-ribbed, densely 
punctate- or stipitate-glandular on sides, stipes of stipitate glands with somewhat thickened wall’s; carpo- 
podium indistinct, at most a few rows of small cells with unthickened walls; pappus of ca. 35-40 persistent 
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bristles in 1-2 series, irregularly scabrid on margins and outer surface, apex not or slightly broadened, apical 
cells acute. Pollen grains ca, 25 /uni in diameter. Plate 91. 

The genus Dyscritogyne was named after the distinctive 
or discrete form of its gynoecial parts, the achenes and 
style branches. The achenes are notable for the extremely 
dense glandular pubescence, and the style branches are 
perhaps the broadest of any member of the Eupatorieae 

At the time the genus was first described by King and 
Robinson (197 lee), a proper understanding of the Brick- 
ellia relationship had not yet been achieved. Dyscritogyne 
with Steviopsis was thought to represent an extreme ele¬ 
ment within the Mexican Critoniinae, distinguished by 
the broad style branches. It was later that the tubular 
corollas and broad style branches of Dyscritogyne and 
some other seemingly isolated genera in Mexico were rec¬ 
ognized as indicative of the broad subtribal group includ¬ 
ing both Brickellia and Alomia. Even so, Dyscritogyne is 
somewhat unusual in the group by its broader corollas 
and more triangular corolla lobes, the partially deciduous 
inner involucral bracts, the more strap-shaped and blunt 
style branches with a thickened vein near the tip, and the 
numerous short cells in the base of the anther collar with 
often vertical thickenings on the walls. The genus is dis¬ 
tinct from its closest potential relative, Steviopsis, by the 
densely glanduliferous achenes and by the multiseriate 

involucre with round-tipped bracts, among other char¬ 
acters. The carpopodium of Dyscritogyne seems to be 
characteristically poorly differentiated. 

The genus is distributed in oakwoods in the Sierra Madre 
de Sur of Mexico from the states of Guerrero and Mexico 
in the east to Jalisco in the west. The two species are 
sufficiently similar in aspect to have been misidentified 
with each other on a few occasions. Still, the species are 
clearly distinguished by a number of characters. Dyscri¬ 
togyne adenosperma to the east has more narrowly ovate 
leaves, more fusiform achenes with stipitate glands, and 
corollas with hairs on the inner surface near the insertions 
of the filaments. The more western species, D. dryophila, 
has more prismatic achenes with essentially sessile glands, 
broadly ovate leaves with rather truncate bases, and co¬ 
rollas without hairs inside. Label data indicates that A. 
dryophila also differs by having pink or lavender flowers. 

The following two species are recognized in the genus: 

Dyscritogyne adenosperma (Schultz-Bip.) R. King & H. Robin- 

Dyscritogyne dryophila (B. Robinsc 

92. Kyrsteniopsis 

Kyrsteniopsis R. King & H. Robinson, Phytologia 22: 146. 1971. Type: Eupatorium nelsonii B. Robinson. 

Erect subshrubs or shrubs, moderately branched. Stems terete, puberulous to tomentellous, becoming 
glabrous. Leaves opposite, with slender petioles; blades ovate to deltoid, with cordate or subcordate bases, 
margins entire to dentate, trinervate from base, with numerous glandular punctations on lower surface. 
Inflorescence a lax leafy thyrsoid panicle, with laxly to densely corymbose branches; pedicels usually short, 
puberulous to tomentellous. Involucral bracts green, sometimes tinged with red, 20-25, subimbricate, in ca. 
4 strongly unequal graduated series, persistent, spreading when dry, chartaceous, oblong, obtuse to short- 
acute, 3-4-striate on outer surface; receptacle slightly convex, glabrous. Florets 9—16 in a head; corollas 
greenish white, narrowly tubular to minimally fimnelform, with glands on outer surface of tube and lobes; 
cells of limb elongate, mostly with sinuous lateral walls; lobes ovate-triangular, slightly longer than wide, 
slightly spreading, smooth on both surfaces; anther collars narrowly cylindrical, with few subquadrate cells 
below, longer cells above, cell walls not ornamented; anther appendages oblong to ovate, slightly longer than 
wide; style base not enlarged, glabrous; style branches linear to scarcely longly clavate, rounded on outer 
surface, scarcely or not mamillose. Achenes prismatic, 5-ribbed, with setulae mostly on ribs, often with 
stipitate glands on and between ribs, stipes of stipitate glands with somewhat thickened cell walls; carpo- 
podium distinct, without projecting upper edge, cells short-oblong to subquadrate in 3-5 series, with partially 
thickened rather collenchymatous walls; pappus of 25-45 scabrid persistent bristles in 1 series, apical cells 
acute. Pollen grains 20-25 pm in diameter. Plate 92. 

Kyrsteniopsis was described by King and Robinson 
(1971aa) on the basis of numerous technical differences, 
especially in the achenes, but with an incomplete under¬ 
standing of the relationships. Primary comparisons were 
made to the genera Koanophyllon of the Critoniinae and 

Steviopsis which was then also regarded as a possible 
member of the Critonia relationship. Less than a year 
later (King & Robinson, 1972/), both Kyrsteniopsis and 
Steviopsis were recognized as relatives of Alomia and 
Brickellia, and both genera were shown to contain some 
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species that had been described in Eupatorium and others 
described in Brickellia. Kyrsteniopsis does resemble 
Koanophyllon of the Critoniinae in the shape of its leaves 
and in the slightly deciduous nature of some of its inner 
involucral bracts. Also, the corollas have more spreading 
lobes and the style branches are narrower than in most 
Alomiinae, but the tubular corollas are thoroughly distinct 
from the characteristically flaring and broadly lobed type 
seen in Koanophyllon. 

Within the Alomiinae, Kyrsteniopsis does not seem to 
be immediately related to Steviopsis which differs by its 
eximbricate to weakly subimbricate pointed involucral 
bracts and glabrous more narrowly lobed corollas. In hab¬ 
it, Kyrsteniopsis is closer to Brickelliastrum of the south¬ 
western United States and Pseudokyrsteniopsis of Gua¬ 
temala and Chiapas, but differs from both in the more 
prominent corolla lobes and narrower style branches. The 
present genus also tends to have fewer flowers in the head, 
especially in comparison with Brickelliastrum. The achenes 
of Kyrsteniopsis seem to be rather unique in the large often 
thin-walled epidermal cells in which the more sclerotized 
bases of the setulae and glands are imbedded. 

Kyrsteniopsis is one of the genera of the Alomiinae that 
has been credited with yellowish flowers in label data. The 
corollas actually seem to be rather greenish, with the yel¬ 

lowish appearance being from pollen on the style branch- 

The four species of Kyrsteniopsis occur in the area of 
central Mexico extending from the states of Veracruz and 
San Luis Potos! in the north to Guerrero and Oaxaca in 
the south. A key to the species has been provided by King 
and Robinson (1972/). The two more northern species, 
K. cymulifera and K. dibollii, seem to differ from the oth¬ 
ers by having achenes with many stipitate glands and 
having a pappus with more bristles. 

The name Kyrsteniopsis is derived from the earlier name 
Kyrstenia which is a synonym of Ageratina. The name 
was used for the present genus mostly because the authors 
wished to reclaim something for modern usage from the 
older Necker name. There is some habital resemblance 
between Kyrsteniopsis and some species of Ageratina of 
the subtribe Oxylobinae, but there is no close relationship. 

The following four species are recognized in the genus: 

Kyrsteniopsis dibollii R. King & H. Robinson, Mexico. 
Kyrsteniopsis nelsonii (B. Robinson) R. King & H. Robinsc 

93. Pseudokyrsteniopsis 

Pseudokyrsteniopsis R. King & H. Robinson, Phytologia 27: 241. 1973. Type: Pseudokyrsteniopsis perpet- 
iolata R. King & H. Robinson. 

Erect or arching subshrubs or shrubs, moderately branched. Stems terete, scarcely striated, sparsely hirsute 
and minutely stipitate-glandular. Leaves opposite, petioles long, inflated at base and encircling node; blades 
broadly deltoid, strongly hastate, usually with recessed trinervate base, margins denticulate, with minute 
mostly stipitate glands on surfaces. Inflorescence a lax pyramidal panicle with usually densely corymbose 
branchlets; branches spreading at wide angles or right angles; pedicels slender, usually short. Involucral bracts 
green, sometime reddish tinged, ca. 20, subimbricate, in ca. 3-4 strongly unequal graduated series, persistent, 
spreading or reflexed with age or drying, lanceolate to linear, narrowly acute to slightly acuminate; receptacle 
flat, glabrous. Florets 13-18 in a head; corollas cream-white, tubular, constricted above, mostly glabrous on 
outer surface, a few minute glands on lobes; cells of limb elongate with mostly sinuous lateral walls; lobes 
small, suboblong, 1.5 times as long as wide, erect to scarcely spreading, smooth on both surfaces; anther 
collars with a few subquadrate cells below, longer cells above, cell walls with weak annular thickenings; 
anther appendages oblong-ovate, ca. 1.5 times as long as wide; style base not enlarged, glabrous; style branches 
longly and narrowly clavate, scarcely mamillose, smooth distally, rounded on outer surface. Achenes pris¬ 
matic, 5-ribbed, base sometimes attenuate, with numerous setulae on sides; carpopodium short and rounded, 
cells subquadrate in 5-6 series, with strongly thickened walls; pappus of ca. 30 scabrid subpersistent bristles 
in 1 series, not or scarcely contiguous at base, slightly broadened distally, apical cells sharply acute. Pollen 
grains ca. 20 pm in diameter. Plate 93. 

The genus Pseudokyrsteniopsis contains a single known 
species occurring in Guatemala and the adjacent Mexican 
state of Chiapas. The genus has a greenish subimbricate 
involucre, tubular corollas, somewhat broadened style 
branches, and a yellowish appearance from pollen on the 
style branches, which are characteristics of the subtribe 

Alomiinae. The genus is among the members of that sub¬ 
tribe having an unenlarged and glabrous style base. 

Pseudokyrsteniopsis is named after the genus Kyrsten¬ 
iopsis of central Mexico, also a member of the Alomiinae. 
The two genera are somewhat similar in habit, and both 
have distinctly petiolate leaves with somewhat cordate 



246 KING & ROBINSON 



GENERA OF THE EUPATORIEAE 247 

bases on the blades. The closeness of relationship is ques¬ 
tionable, however, because of some of the more Critonioid 
features of Kyrsteniopsis, the broader corollas which vary 
toward funnelform, the larger and slightly spreading co¬ 
rolla lobes, the linear style branches, and the blunt-tipped 
involucral bracts with some inner bracts somewhat de¬ 
ciduous. In addition, the pappus bristles are narrower and 
carpopodia different. Kyrsteniopsis also has more ascend¬ 
ing branches in the inflorescence, while the branches of 
the inflorescence in Pseudokyrsteniopsis spread at very 
wide angles, sometimes at right angles. 

The unique feature of Pseudokyrsteniopsis after which 
the species is named is the enlargement of the petiole base. 

The bases of the adjacent petioles surround the stem. The 
character is not matched in any other member of the tribe, 
and when well-developed is an immediate means for iden¬ 
tifying the genus. 

Subsequent to its description, the species of Pseudo¬ 
kyrsteniopsis has been transferred to Eupatorium by Wil¬ 
liams (1975), in a study considered as anachronistic by 
the present authors. 

The following single species is recognized in the genus: 

Pseudokyrsteniopsis perpetiolata R. King & H. Robinson, Mex- 

94. Steviopsis 

Steviopsis R. King & H. Robinson, Phytologia 22: 156. 1971. Type: Stevia rapunculdides DC. 

Erect coarse herbs, sparingly branched or with numerous axillary fascicles. Stems often with mottled 
reddish color, terete, striated when dry, becoming glabrous below. Leaves usually opposite or verticillate, 
alternate above, shortly petiolate; blades ovate to narrowly lanceolate, bases acute, margins serrulate, apices 
narrowly acute to acuminate, trinervate from near base or in narrower leaves essentially pinnate, surfaces 
scabridulous and without glandular punctations in three species, pilosulous and with glands below in S. 
vigintiseta. Inflorescence a loose often leafy pyramidal or corymbose panicle, branches ascending; pedicels 
usually short. Involucral bracts green, 20-30, eximbricate to weakly subimbricate, in ca. 2-3 series, persistent, 
spreading with age, with some shorter exterior bracts, apices obtuse to acute, faintly costate on outer surface; 
receptacle slightly convex, glabrous. Florets 15-20 in a head; corollas greyish pink to purplish, tubular to 
narrowly funnelform, glabrous on outer surface; cells of limb elongate, often with sinuous lateral walls; lobes 
longly triangular, 1.2-2 times longer than wide, spreading, smooth on both surfaces; anther collars broadly 
cylindrical, with subquadrate cells near base, longer cells above, cell walls ornamented with dense annular 
or intricate thickenings; anther appendages oblong, slightly longer than wide; style base not enlarged, glabrous; 
style branches longly and narrowly clavate, fleshy, somewhat flattened, slightly mamillose to smooth. Achenes 
prismatic, 5-10-ribbed, densely to sparsely setuliferous on sides, with few to many short-stalked glands; 
carpopodium indistinct, cells small and subquadrate, in many series, with walls not or slightly sclerified; 
pappus of ca. 25-30 often coarse scabrid persistent bristles in 1 series, not flattened or smooth on outer 
surface, apices not broadened, apical cells acute. Pollen grains ca. 23-25 /mi in diameter. Plate 94. 

The three genera, Steviopsis, Dyscritogyne, and Kyr¬ 
steniopsis, were described in an early stage of the present 
series of studies (King & Robinson, 191 \aa, \91\dd, 
197 iee) before the development of a proper concept of 
the Brickellia relationship that is now treated as the sub¬ 
tribe Alomiinae. The genera did not have either the tra¬ 
ditional features of Brickellia or the pubescent node at 
the base of the style that the present authors associated 
at that time with Brickellia and its immediate relatives 
(King & Robinson, 1966). The three genera were dimly 
perceived as related to each other, but as an element on 
the fringe of the group now treated as the subtribe Cri- 
toniinae. Only one species was placed in Steviopsis. Al¬ 
most simultaneously, McVaugh (1972) transferred the 
same species from Eupatorium to the genusBrickellia, 
pointing out the similarity to at least one species, B. am- 
blyolepis, that had been placed in the latter genus by B. 
Robinson (1901, 1917). Later in the same year the genus 

Steviopsis was revised by King and Robinson (1972m), 
proving, as in the case of Kyrsteniopsis, to include species 
that had been described in both Eupatorium and Brick¬ 
ellia. The relationship was recognized as being in the 
Brickellia group at that time. 

In spite of the various precedents, including comments 
by Asa Gray dating back to 1887 (McVaugh, 1972), the 
relationship of Steviopsis to Brickellia is rather remote 
within the subtribe. The broader and often narrowly fun¬ 
nelform corollas and the reddish flowers are both unusual 
in the Alomiinae, and the weakly subimbricate to exim¬ 
bricate involucres found in three of the species are totally 
uncharacteristic of the group. Even the broadened style 
branches of Steviopsis are unlike most members of the 
subtribe in their details, being most like those of Dyscri¬ 
togyne. Some of the problems, however, seem to be the 
result of specializations within the genus, such as the less 
imbricated involucre. There also may be results of some 
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intersubtribal hybridization of the type that is believed to 
rarely but significantly affect the overall evolution of the 
Eupatorieae (see introduction) and other Asteraceous tribes 
such as the Heliantheae (H. Robinson, 1981). The sum 
of all characters of Steviopsis continues to indicate a po¬ 
sition in the Alomiinae close to Dyscritogyne and possibly 
Asanthus. 

A factor in the description of members of Steviopsis in 
both Eupatorium and Brickellia is a variation in the num¬ 
ber of ribs on the achene in different species. The higher 
number of S. amblyolepis and S. vigintiseta might reflect 
a closer relationship within the subtribe to the genus As¬ 
anthus. In this respect, it is of interest that S. vigintiseta 
was included by B. Robinson (1917) in his Brickellia sec¬ 
tion Steviastrum with the two species now placed in the 
atypical element of Asanthus. As in the case of Asanthus, 
the higher number of achene ribs does not seem to indicate 
close relationship to Brickellia. 

Steviopsis is rather distinctive in the Alomiinae by the 
above mentioned eximbricate or weakly subimbricate in- 
volucral bracts. A more significant unifying character, 
however, seems to be the often funnelform glabrous co¬ 
rollas with rather long triangular somewhat spreading lobes. 

There is a tendency in the genus for whorled leaves on 
the main stems, but the character is not as significant as 
thought before the expansion of the generic concept. 

The genus Steviopsis occurs in Mexico in the Sierra 
Madre de Sur, ranging from Jalisco in the west to Oaxaca 
in the east. A key to the species is provided by King and 
Robinson (1972m). 

The generic name is derived from that oiStevia which 
the species somewhat resemble habitally. There is no close 
relationship between the two genera, Stevia being a mem¬ 
ber of the subtribe Ageratinae close to Piqueria. Never- 

ficient to inspire independently both the names Steviopsis 
and Brickellia section Steviastrum which have been ap¬ 
plied to members of the genus. 

The following four species are recognized in the genus: 

Steviopsis amblyolepis (B. Robinson) R. King & H. Robinson, 
Mexico. 

Steviopsis arsenei R. King & H. Robinson, Mexico. 
Steviopsis rapunculoides (DC.) R. King & H. Robinson, Mexico. 
Steviopsis vigintiseta (DC.) R: King & H. Robinson, Mexico. 

95. Carminatia 

Carminatia Mocino ex DC., Prodr. 7: 267. 1838. Type: Carminatia tenuiflora DC. 

Erect annual herbs, unbranched or sparingly branched from base. Stems terete to subquadrangular, striated, 
puberulence often in lines, sometimes pilose. Leaves opposite, petioles long and slender; blades deltoid to 
broadly ovate, base truncate or cordate, margins dentate, trinervate from base, without glands on surface. 
Inflorescence spiciform in aspect, with heads single or clustered at nodes along spike, sessile or on short 
lateral branchlets, rarely on longer lateral branch. Involucral bracts greenish or tinged with red, ca. 20 
subimbricate in ca. 3 strongly unequal series, persistent, spreading with age, lanceolate to linear, sharply 
acute; receptacle flat, glabrous. Florets ca. 10-11 in a head; corollas white, rather tubular, either slightly 
broader or slightly narrower above, glabrous on outer surface or with a few minute glands above, veins 
greatly thickened toward base; cells of limb short-oblong, those of throat with distinctly sinuous lateral walls; 
lobes triangular-ovate to oblong-ovate, slightly shorter or slightly longer than wide, smooth on both surfaces; 
anther collars slender, cells subquadrate below, oblong above, with weak annular thickenings on walls; anther 
appendages slightly longer than wide; style base not enlarged, glabrous; style branches narrowly linear to 
scarcely long-clavate, surface slightly mamillose. Achenes prismatic, 5-ribbed, minutely spiculiferous, spicules 
consisting of 4 small cells in 2 series, more minute apical pair of cells often somewhat sclerified; carpopodium 
strongly differentiated, of many greatly enlarged narrow cells in 1 series, cell walls thickened; pappus of ca. 
9-13 bristles, often deciduous in groups with narrowly fused bases, flattened on outer surface, plumose by 
extremely long hairs on lateral margins, apical cells cute. Pollen grains ca. 20-25 pm in diameter. Chro¬ 
mosome number x = 10. Plate 95. 

The genus Carminatia was introduced by DeCandolle 
(1838) and stated to have affinity to Liatris and Kuhnia, 
undoubtedly on the basis of the plumose bristles of the 
pappus. The genus was distinguished by the rather race¬ 
mose inflorescence with narrow few-flowered heads, re¬ 
sulting in a habital resemblance to the Mutisian genus 
Ainsliaea. The genus also differed from Liatris and typical 
Kuhnia (= Brickellia) by the achenes with five angles. 

With one recent exception, the genus Carminatia has been 
consistently recognized by all subsequent authors. 

Carminatia has the involucral form and narrow corollas 
with smooth lobes that are regarded as characteristic of 
the subtribe Alomiinae. The narrow style branches do 
seem anomalous in the subtribe, but in some specimens 
the branches are slightly long-clavate. Although plumose 
pappus bristles were the basis of DeCandolle’s original 
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genera with a plumose pappus, resulting in the soft ap¬ 
pearance first mentioned by DeCandoile (1838). The ge¬ 
nus is also distinct by many other characters including the 
abruptly differentiated row of carpopodial cells, the thick¬ 
ened veins of the corolla, and the shorter more regularly 
oblong cells of the corolla. From Brickellia, the genus is 
distinct by the unomamented style base and the fewer ribs 
on the achene. 

It seems of interest that Carminatia is placed next to 
another genus of the Alomiinae, Helogyne, in the generic 
key by B. Robinson (1913a). The latter genus also some¬ 
times has a plumose pappus. Both genera are notable for 
the frequent presence of a vascular strand in the pappus 
bristles. Helogyne is not closely related to Carminatia, 
however, being a South American genus with a shrubby 
rather than annual habit, and lacking many details such 
as the highly differentiated single cell row of the carpo- 
podium and the thickened veins of the corolla. 

The only exception to the recognition of Carminatia as 
a distinct genus was the treatment by Keil and Pinkava 
(1976). The latter authors placed Carminatia in Brickel¬ 
lia, citing a chromosome number of n = 9 in both genera, 
and noting that various concepts of Brickellia allowed for 

a plumose pappus, simple style bases, and a five-angled 
achene. Many of the structural features were inadequately 
examined, and various generic refinements were rejected. 
Keil and Pinkava (1977) reversed their opinion on the 
status of Carminatia after reviewing the characters and 
after their chromosome report was shown to be in error. 

The genus Carminatia contains two known species, the 
second being described by McVaugh (1972) who provided 
a key. The type species occurs primarily in the interior 
uplands of western Mexico, ranging from southern Ari¬ 
zona south to the cape of Baja California and Jalisco and 
east to Hidalgo and Guerrero. Carminatia recondita is 
apparently a plant of the Pacific slope of western Mexico 
mostly at elevations between 400 and 1,500 m from 
southern Nayarit to Michoacdn. The latter seems to occur 
as a disjunct in Oaxaca and Chiapas (McVaugh, 1972). 

The genus is said by DeCandoile (1838) to be named 

The following two species are recognized in the genus: 

Carminatia recondita McVaugh, Mexico. 
Carminatia tenuiflora DC., Arizona, Mexico. 

Dissothrix A. Gray, Hooker’s J. Bot. Kew Gard. Misc. 3: 223. 1851. Type: Dissothrix gardneri [= Dissothrix 
imbricata (Gardner) B. Robinson], 

Erect annual herbs, branching only in inflorescence. Stems terete, striated, puberulous. Leaves opposite, 
short-petiolate; blades ovate-lanceolate, bases cuneate, margins serrate, weakly trinervate from above base, 
without glandular punctations. Inflorescence a loose leafy thyrsoid panicle with cymose branches; pedicels 
slender, rather short. Involucral bracts ca. 15, subimbricate, in ca. 3 unequal graduated series, persistent, 
spreading with age, short-ovate to lanceolate, apices acute; receptacle flat, glabrous. Florets 6-8 in a head; 
corollas whitish, tubular, somewhat constricted above, glands dense at tips of lobes, very sparse elsewhere 
on outer surface, veins distinctly thickened below; cells of limb elongate, often with sinuous lateral walls; 
lobes narrowly oblong, about twice as long as wide, smooth on both surfaces; anther collars slender, with 
cells mostly elongate, a few subquadrate cells basally, cell walls with numerous transverse annular thickenings; 
anther appendages longer than wide; style base enlarged, with numerous thin-walled hairs; style branches 
with long narrow mamillose bases on appendages, with broad elongate clavate smooth tips. Achenes prismatic, 
5-ribbed, with short setulae on and between ribs; carpopodium stopper-shaped with slight but distinct upper 
rim, cells oblong, moderate-sized, in ca. 5 series, with thickened walls; pappus of persistent seabrid bristles 
in 1 series with two distinct types, ca. 5 longer thicker bristles above ribs of achene, ca. 18 shorter narrower 
unequal bristles distributed above areas between ribs, apical cells of longer bristles obtuse, apical cells of 
others mostly short-acute. Pollen grains ca. 23 am in diameter. Plate 96. 

The genus Dissothrix was established by Asa Gray (1851) 
to include the single species previously described as Stevia 
imbricata by Gardner (1846). In noting the obvious feet 
that the species was not a Stevia, Gray emphasized the 
truly setose pappus, the minutely five-toothed and con- 
nivent limb of the corolla, and the biserial, imbricated 
involucre. In passing, Gray also noted that the involucral 
bracts were thin, smooth, and strongly two-nerved “in the 
manner of Brickellia, &c.” Whether intended to imply 

close relationship or not, the latter comparison proved 
accurate, as evidenced by the broadened style branches 
and the enlarged pubescent style base shown in the illus¬ 
tration in the Flora Brasiliensis (J. Baker, 1876). Disso¬ 
thrix proves to be one of many genera of the Alomiinae 
in South America, most of whose species have not pre¬ 
viously been recognized as relatives of the primarily North 
American and Mexican genus Brickellia. 

Dissothrix does not fall into the immediate relationship 
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is a member of the distant subtribe Praxelinae. Another 
member of the Alomiinae from Brazil, Goyazianthus, has 
two types of bristles in the pappus, but in an essentially 
regularly alternating pattern. The latter genus is a peren¬ 
nial differing in many additional characters and is evi¬ 
dently not close to Dissothrix. 

Dissothrix remains a monotypic genus as presently 
known. A second species credited to the genus, D. hass- 
leriana of Paraguay, proves to be Stevia aristata. The 

original species is known from a few localities in the states 
ofCeara and Piauhy in northeastern Brazil. No collections 
have been reported since the first half of the last century. 

Asa Gray (1851) mentioned that the corollas have pur- 

sparing material seen. 

The following single species is recognized in the genus: 

Dissothrix imbricata (Gardner) B. Robinson, Brazil. 

97. Austrobrickellia 
Austrobrickellia R. King & H. Robinson, Phytologia 24: 72. 1972. Type: Eupatorium patens Don ex Hook. 

& Am. 

Erect or spreading to arching subshrubs or shrubs; moderately branched, branching at approximately right- 
angles. Stems terete, pilosulous to tomentellous. Leaves opposite, with distinct slender petioles; blades ovate, 
bases obtuse to truncate, margins entire to sharply dentate, trinervate from at or near base, with or without 
glandular punctations. Inflorescence a lax leafy thyrsoid panicle, branches densely corymbose at tips; pedicels 
slender, short. Involucral bracts ca. 6-20, subimbricate, in 2-4 unequal graduated series, persistent, spreading 
when aged or dried, ovate to lanceolate, obtuse to acute, weakly to strongly bicostate on outer surface; 
receptacle flat to slightly convex, glabrous. Florets 3-12 in a head; corolla greenish white to purple, tubular, 
sometimes with slight constrictions above and near base, glabrous on outer surface or with few minute glands 
on lobes; cells of limb elongate, with scarcely sinuous lateral walls; lobes narrowly oblong, about twice as 
long as wide, erect, smooth on both surfaces; anther collars cylindrical, sometimes short, with few subquadrate 
cells below, longer above, with numerous annular thickenings on walls; anther appendages oblong, 1.25-1.5 
times as long as wide; style base enlarged, with numerous scarcely distorted ascending hairs; style branches 
longly clavate, mostly smooth. Achenes prismatic, 5-ribbed, with setulae often nearly restricted to ribs, with 
or without glands on sides; carpopodium distinct, shortly stopper-shaped with projecting upper rim; cells 
small, subquadrate, in ca. 5-15 series, with slightly to densely beaded walls; pappus of 30-35 persistent 
scabrid bristles in one series, with flattened mostly uninterrupted band along middle of outer surface, margins 
rather densely scabrid, apical cells mostly obtuse, sometimes narrowly rounded. Pollen grains ca. 20 pm in 
diameter. Chromosome number a: = 10. Plate 97. 

Austrobrickellia is named after the fact that it is the 

reaching as far south in Argentina as the Province of Chu- 
but. The species were placed in traditional treatments in 
the genus Eupatorium because of the capillary pappus and 
the five-angled achenes. Previous to the present series of 
studies, there seems to have been no mention of the re¬ 
semblance to Brickellia, although the genus showed most 
of the important characters of that relationship, the sub¬ 
imbricate involucre, the tubular corollas, the longly cla¬ 
vate style branches, and the pubescent node at the base 
of the style. The outer surfaces of the pappus bristles ac¬ 
tually have a somewhat flattened surface, approaching the 
form seen in Brickellia and its immediate relatives, though 
the margins of the bristles are not as densely and regularly 
scabrid. The primary distinctions of Austrobrickellia from 
Brickellia are the five-angled achenes, the smaller stopper¬ 
shaped carpopodia, and the regular pattern of branching 
at right angles. Still, Austrobrickellia may be the closest 
relative in South America of the primarily North Amer¬ 
ican Brickellia. 

The genus Austrobrickellia consists of three recognized 
species. The type, A. patens, is widely distributed from 

central Bolivia south to southern Argentina, while the 
other two have more restricted ranges, A. arnottii in north¬ 
western Argentina and A. bakeriana in the state of Minas 
Gerais in Brazil. The two Argentinian species are distin¬ 
guished by Cabrera (1978) in his treatment of the Flora 
of Jujuy. Austrobrickellia arnottii is credited in the key 
with 6-10 involucral bracts in 2-3 series compared to 12- 
18 bracts in 3-4 series in A. patens. The former species, 
on observation, proves to differ further by the 3-5 rather 
than 7-12 flowers in the heads, and the lack of numerous 

i the achenes and undersurfaces of the 
. The Brazilian species is most like A. patens in its 

s glanduliferous achei 
enlarged tips o 

The following three species are recognized in the genus: 

Austrobrickellia arnottii (Baker) R. King & H. Robinson, Argen- 

Austrobrickellia bakerianum (B. Robinson) R. King & H. Rob¬ 
inson, Brazil. 

Austrobrickellia patens (Don ex Hook. & Am.) R. King & H. 
Robinson, Argentina, Bolivia, Brazil, Paraguay. 
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Plate 97. Austrobrickellia patens (Don ex Hook. & Am.) R. King & H. Robinson.-A. Habit, xi/2._B Head x4 
►uter surface, xlO.-D. CoroUa inner surface with anthers, xIO.-E. Anthers, x20.-F. Style, x10.-g! Achene, xl2. 
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98. Pseudobrickellia 

Pseudobrickellia R. King & H. Robinson, Phytoiogia 24: 74. 1972. Type: Eupatorium brasiliense Sprengel. 

Erect often somewhat fasciculately branching shrubs. Stems essentially terete, marked with short ridges 
or scars from leaf insertions, puberulous. Leaves densely spirally inserted, sessile or indistinctly short- 
petiolate; blades narrowly linear, without evident lateral veins, glabrous. Inflorescence terminal on leafy 
branches, densely corymbose to somewhat pyramidal; pedicels usually rather short, glabrous or short-pu- 
berulous. Involucral bracts 12-18, subimbricate, in 3-4 strongly unequal graduated series, persistent, spread¬ 
ing when aged or dried, oblong to lanceolate, usually stramineous or reddish brown on outer surface, weakly 
striated; receptacle flat, epaleaceous (with a few marginal paleae?), glabrous. Florets 2-4(-8?) in a head; 
corollas greenish white, tubular or minimally funnelform, glabrous on outer surface; cells of limb elongate, 
with sinuous lateral walls; lobes oblong, ca. twice as long as wide, erect, smooth on both surfaces; anther 
collars broadly cylindrical, with few subquadrate cells basally, cells longer above, with numerous annular or 
beaded thickenings on walls; anther appendages broadly ovate, about as long as wide; style base enlarged, 
hirsute with short, contorted, blunt-tipped hairs; style branches longly clavate, flattened only on inner surface, 
scarcely mamillose below, smooth apically. Achenes prismatic, 5-10-ribbed, distinctly setuliferous on sides; 
carpopodium distinct, narrowly annuliform to shortly stopper-shaped, with little or no projecting upper rim, 
cells small, subquadrate, in 2-5 series, with moderately thickened walls; pappus of ca. 35 sharply scabrid 
persistent bristles in ca. 2 series, some outer bristles shorter, outer surfaces with median glabrous band. 
Pollen grains ca. 25 Mm in diameter. Plate 98. 

The genus Pseudobrickellia is notable for the shrubby 
habit with branches bearing linear leaves in a densely 
spiralled insertion. The habit is one found in a number 
of Asteraceae in southern Brazil, including the Eupatorian 
genus Disynaphia, but is unique to Pseudobrickellia with¬ 
in the subtribe Alomiinae. It is possible to distinguish the 
genus from genera such as Disynaphia by the Brickellioid 
features of the tubular corollas, broadened style branches, 
and enlarged pubescent style bases, and no close relation¬ 
ship is seen to any of the other groups with similar habit. 

Within the Alomiinae, Pseudobrickellia seems rather 
close to Brickellia on the basis of character comparison, 
and part of the genus has been included in Brickellia by 
various authors including B. Robinson (1917) because of 
the presence of ten-ribbed achenes. One species from Eu¬ 
patorium, having five-ribbed achenes, however, is also 
unquestionably a member of Pseudobrickellia, kept un¬ 
naturally separated in past treatments because of the one 
character difference. Actually, the flattened outer surface 
of the pappus bristles is close to that of Austrobrickellia, 
and differs from Brickellia by the less restricted dense 
fringe of marginal teeth. Pseudobrickellia differs from 
Brickellia, Austrobrickellia, and others, by the habit, the 
congestion of the pappus bristles resulting in essentially 
two rows, and the short but strongly contorted form of 
the hairs on the style base. It is perhaps closest to Goy- 
azianthus and Leptoclinium. 

The recognized species of the genus are characterized 
by having only two to four flowers in the head and having 

epaleaceous receptacles. As such, the genus includes 
Brickellia section Pityophyllum of B. Robinson (1917) 
based on the same type species with its ten-ribbed achenes. 
Nevertheless, Carphephorus coridifolius DeCandolle, rec¬ 
ognized as Brickellia section Pseudocarphephorus by B. 
Robinson (1917) has a similar habit, and similar basic 
characters, and may belong in the genus. The latter differs 
primarily by having heads with up to eight flowers with 
a few intermixed paleae. 

All of the species involved are restricted to the Planalto 
region of Brazil in the states of Minas Gerais and Goi&s. 
They must be at least partially distinguishable in the field, 
from others of similar habit, by the greenish white or 
creamy white flowers of a type common in the Alomiinae. 
Label data indicates that some plants have yellowish flow¬ 
ers, and the flowers of some dried specimens seem slightly 
yellowish, but such coloration in live plants is assumed 

other members of the subtribe. 
The name of the genus translates as “False Brickellia 

in reference to the misplacement of the type species in the 
latter genus. 

The following two species are recognized in the genus: 

Pseudobrickellia angustissirm (Sprengel ex Baker) R. King & H. 
Robinson, Brazil. 

Pseudobrickellia brasiliensis (Sprengel) R. King & H. Robinson, 
Brazil. 
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99. Goyazianthus 

Goyazianthus R. King & H. Robinson, Phytologia 37: 461. 1977. Type: Symphyopappus tetrastichus B. 
Robinson. 

Erect subshrubs, branching above, with stems, leaves, and exposed surfaces of involucral bracts cinereo- 
puberulous and glandular-punctate, older leaves and stems somewhat glabrescent. Stems terete, striated when 
dry. Primary leaves usually alternate and with alternate vegetative branches in upper axils, branch leaves 
and bracts of inflorescence usually opposite; blades of leaves narrowly oblong-oblanceolate, entire, with 
rounded and apiculate tips, trinervate from near base with weak veins parallel to margin, lower surface 
sometimes thinly arachnoid tomentellous. Inflorescence thyrsoid-paniculate, with subcymose mostly opposite 
branches; pedicels short. Involucral bracts 15-16, subimbricate, in ca. 4 unequal graduated series, mostly in 
4 distinct ranks, persistent, spreading with age, oblong, often somewhat keeled; receptacle flat' glabrous. 
Florets 4 in a head; corollas creamy white, tubular, narrower above, with numerous glands on outer surface; 
cells of limb elongate, with walls not or weakly sinuous; lobes oblong, about twice as long as wide, smooth 
on both surfaces; filaments inserted near basal fourth of corolla, lower part of filament short; anther collars 
slightly thickened, cells oblong, with distinct annular thickenings on walls; appendages oblong-ovate, about 
as long as wide; style base enlarged, densely pubescent with short contorted hairs; style branches’longly 
clavate, fleshy, mamillose below, becoming smooth above. Achenes prismatic, ca. 7-ribbed, densely setulif- 
erous and glanduliferous on sides; carpopodium shortly stopper-shaped, slightly asymmetrical, cells small, 
subquadrate, in 4-8 series; pappus of ca. 50 persistent bristles, dimorphic, with outer smaller series at most 
gaps between larger inner bristles, densely scabrid on margins, with few small scabrae on outer surface, apical 
cells acute. Pollen grains ca. 25 pm in diameter. Plate 99. 

The genus Goyazianthus is based on a species originally 
placed by B. Robinson (1934a) in the genus Symphyo¬ 
pappus because of the slight tendency of the upper callus 
with the pappus to separate from the body of the achene, 
a character that is somewhat characteristic of the latter 
genus. Goyazianthus and some species of Symphyopappus 
also share an involucral form with ranked bracts. These 
are the only characters, however, by which Goyazianthus 
particularly resembles Symphyopappus or any other 
members of the subtribe Disynaphiinae to which Sym¬ 
phyopappus belongs. The latter subtribe has consistently 
five-flowered heads, while Goyazianthus has four flowers. 
Goyazianthus differs further by the tubular upwardly nar¬ 
rowed corollas, the broadly long-clavate style branches, 
and the densely pubescent node on the style base, char¬ 
acters that place the genus in the subtribe Alomiinae. The 
graduated subimbricate persistent involucral bracts and 
the creamy white corollas also conform with the common 
condition in the latter subtribe. 

Within the Alomiinae, Goyazianthus is most closely 
related to Pseudobrickellia, both sharing heads with few 
flowers and somewhat ranked involucral bracts, setulif- 
erous achenes, and a somewhat biseriate pappus with the 
outer bristles somewhat smaller. Nevertheless, Goyazian¬ 

thus differs in the outer bristles of the pappus being con¬ 
siderably shorter and more regularly alternating, in the 
involucral bracts being more regularly ranked, and in the 
achenes and the corollas bearing numerous glands. Goy¬ 
azianthus differs from Pseudobrickellia more obviously 
in vegetative appearance, having more widely spaced 
mostly oblanceolate leaves that are opposite on most of 
the branches and in the inflorescence. The progression 
from alternate primary phyllotaxy to lateral and distal 
opposite phyllotaxy is in significant contrast to the trends 
in most of the advanced families of dicots, but is present 
in all specimens of Goyazianthus observed. 

Goyazianthus and Pseudobrickellia appear to differ 
considerably in their chemistry. Goyazianthus seems par¬ 
ticularly notable for numerous diterpenes, including ko- 
lavenol derivatives (Bohlmann et al., 1982/), none of which 
have been isolated from Pseudobrickellia brasiliensis 
(Bohlmann et al., 1984). 

The name Goyazianthus refers to the state of Goias in 
Brazil where the single known species occurs. 

The following single species is recognized in the genus: 

Goyazianthus tetrastichus (B. Robinson) R. King & H. Robinson, 

100. Leptoclinium 

Leptoclinium Benth. in Benth. & Hook., Gen. PI. 2: 244. 1873. Type: Liatris trichotoma Gardner. 

Erect shrubs, with many branches above. Stems terete, slightly puberulous. Leaves alternate, imbricated, 
sessile or subsessde; blades broadly lanceolate, margins entire, weakly trinervate from near base with veins 
parallel to margin, surfaces sparsely puberulous, non-glanduliferous. Inflorescence of smaU terminal cor- 
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Plate 100. Leptoclinium trichoiomum Benth. ex Baker.—A. Habit, x%.—B. Head, *7.—C. Corolla showing anthers, xl4._D. 
Style, x 14.—E. Achene, x 14.-F. Pappus bristle, xl4. 

ymbose panicles; pedicels short. Involucral bracts ca. 12, subimbricate, in ca. 3 unequal series, persistent, 
spreading with age, narrowly ovate to oblong-ovate, acute, weakly costate in basal half; receptacle flat to 
slightly convex, glabrous. Florets 5 in a head; corollas creamy white, tubular, glabrous; cells of limb elongate 
with sinuous lateral walls; lobes oblong, over twice as long as wide, smooth on both surfaces; anther collars 
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short-cylindrical, cells subquadrate below, oblong above, with numerous distinct complex thickenings on 
walls; anther appendage about as long as wide; style base enlarged, with dense cluster of short contorted 
hairs; style branches broadly and longly clavate, with inner surface flattened, mamillose below, smooth on 
broadest parts, stigmatic lines on inside surface at or slightly in from edges. Achenes prismatic, 5-ribbed, 
glabrous; carpopodium distinct, symmetrical, stopper-shaped, without projecting upper margin, cells smalf 
subquadrate, in ca. 10 series, with thickened walls; pappus of numerous easily deciduous bristles, apparently 
in 1 series, detached before maturity, apical cells of bristles short-acute. Pollen grains ca. 25 am in diameter 
Plate 100. 

The genus Leptoclinium includes one of the many 
shrubby members of the Eupatorieae from the Brazilian 
planalto showing the essential features of the subtribe 
Alomiinae. The involucre is subimbricate and persistent, 
the corollas are tubular with smooth surfaces on the lobes, 
the style branches are longly clavate, and the style base 
has a densely pubescent node. The genus is similar in 
general habit to Pseudobrickellia, Goyazianthus, and 
Planaltoa, related members of the Alomiinae from the 
Planalto region. Leptoclinium is distinguished from the 
related genera by the deciduous bristles of the pappus. 
The pappus is evident in mature heads only in the form 
of loose bristles among the flowers. The genus also differs 
by the broader sparsely pubescent leaves, broader than 
those of Pseudobrickellia or Goyazianthus and less pu¬ 
bescent than those of Planaltoa. 

In establishing the genus, Bentham (Bentham & Hook¬ 
er, 1873) mentioned the broad style branches of the flow¬ 
ers which are very noticeable projecting from the openings 
of the tubular corollas. The branches in Leptoclinium ac¬ 
tually seem to be the broadest of any in the subtribe Alo¬ 
miinae, and the broadening extends downward to the base 
of the branches where the stigmatic lines are displaced 
onto the inside surface. The position of the stigmatic lines 
is unique in the tribe, but observable only with dissection 
and magnification. 

Gardner (1847) described the corollas as pale yellowish, 
a description common for members of the Alomiinae. 
Nevertheless, any truly yellow coloration is presumed to 
be restricted to the pollen in the anthers and on the style 
branches. 

The single species of the genus is apparently known only 

from the type which was cited from dry grassy hills, near 
Villa de Arrayas in Goias, Brazil. 

The name of the genus derives from the Greek words 
leptos (= small or thin) and kline (= bed), the latter word 
being used by synantherologists in the sense of a recep¬ 
tacle. The name came to the Brazilian species through a 
series of errors. The name was established originally by 
Nuttall (1822), as a subunit of Liatris, based on a plant 
from Florida presently known as Garberia heterophylla. 
It was Gardner who extended the use of the name to two 
Brazilian species, first Liatris (Leptoclinium) brasiliensis 
(1846), and second L. (Leptoclinium) trichotoma (1847). 
There was no intent by Gardner to establish a new con¬ 
cept, only a mistaken but honest belief that the Brazilian 
species were related to the one from Florida. Actually, not 
even the two Brazilian species prove to be closely related, 
Liatris brasiliensis proving to be a Symphyopappus in the 
subtribe Disynaphiinae. 

Contrary to the citation in the paper on the typification 
of the Eupatorian genera (King & Robinson, 1969c), the 
Bentham use of the name Leptoclinium at the generic level 
was only inspired by the earlier name, but not based upon 
it nomenclaturally. The Bentham description fits only the 
second of the Brazilian species of Gardner, Liatris tricho¬ 
toma, and it was only that species that was transferred 
into the Bentham genus by J. Baker (1876). Leptoclinium 
of Bentham has priority at the generic level, even over 
the later attempt by Asa Gray (1879a) to raise the original 
Leptoclinium of Nuttall to a genus. 

Leptoclinium trichotomum (Gardner) Benth. ex Baker, Brazil. 

101. Planaltoa 

Planaltoa Taubert, Bot. Jahrb. Syst. 21: 454. 1896. Type: Planaltoa salvifolia Taubert. 

Erect subshrubs or shrubs, with few to many branches above, with stems, leaves, and involucres densely 
hirtellous. Stems terete. Leaves alternate, imbricated, sessile; blades lanceolate to oblong-elliptical, minutely 
serrulate, margins sometimes reflexed, venation with strongly ascending secondaries or weakly trinervate 
from base, undersurface with strongly exsculpate reticulum, with or without glandular punctations Inflo¬ 
rescence terminal, densely corymbose or thyrsoid with densely corymbose branches; heads sessile in small 
bracteolate clusters. Involucral bracts 5-7, weakly subimbricate, in ca. 2 subequal series, persistent, spreading 
with age, herbaceous at least at tips, lanceolate to broadly lanceolate, acute; receptacle flat, glabrous. Florets 
3-5 in a head, coroUas pink, tubular or minimally funnelform, outer surface densely pubescent with non- 
glandular hairs, stipitate glandular hairs, or short-stalked glands; cells of throat elongate with somewhat 
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Plate 101. Planaltoa salviifolia Taubert.—A. Habit, x%.—B. Head, x4.—C. Corolla showing anthers, x9.—D. Achene with 

sinuous lateral walls; lobes narrowly triangular, nearly twice as long as wide or longer, with cells of inner 
surface short-oblong to isodiametric and somewhat mamillose, with or without hairs on inner surface; anther 
collar short, cells subquadrate below, cell walls with dense transverse annular thickenings; anther appendages 
slightly wider than long to longer than wide; style base scarcely enlarged, densely pubescent with long scarcely 
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contorted hairs; style branches longly and narrowly clavate with papillae below, becoming mamillose to 
smooth above, or linear and densely papillose. Achenes prismatic, 5-6-ribbed, glabrous, abruptly constricted 
at base; carpopodium indistinct, rarely with a few small subquadrate cells with slightly thickened walls; 
pappus lacking. Pollen grains 23-27 pm in diameter. Plate 101. 

by itself, its placement in the subtribe might have been The genus Planaltoa consists of two presently known 
epappose pubescent species of superficially Vemonian ap¬ 
pearance from the Planalto area of Brazil. The genus is 
evidently a member of the subtribe Alomiinae on the basis 
of the tubular and upwardly somewhat constricted corolla 
of the type species and on the basis of the densely pu¬ 
bescent style bases in both species. Planaltoa is one of 
only two genera of the subtribe without a pappus, and is 
the only such member in South America. The epappose 
Alomia of Mexico is a totally different extreme in the 
subtribe with many-flowered heads and mostly opposite 

The two known species of Planaltoa are alike in many 
characteristics and are evidently each other’s closest rel¬ 
atives. Both have erect habits with branching above, 
somewhat crowded sessile leaves, crowded few-flowered 
heads with very weakly subimbricate subequal involucral 
bracts with at least the tips herbaceous, glabrous epappose 
achenes without distinct carpopodia, and corollas with 
densely pubescent outer surfaces. However, the Barroso 
species, P. lychnophoroides, is sufficiently different, that 

questioned. The corollas are slightly funnelform, and have 
uniseriate and biseriate non-glandular hairs with inter¬ 
mixed glandular punctations, and there are hairs on the 
inner surfaces of the lobes. Also, the style branches are 
narrow and densely papillose throughout. There are none 
of the glandular tips on the longer hairs of the corolla nor 
the distal broadening of the style branches seen in the type 
species. The leaves also differ by the slightly auriculate 
bases, narrower tips, reflexed margins, and large abaxial 
glandular punctations. 

The two known species of Planaltoa occur only in the 
state of Goi&s in the interior of eastern Brazil. 

Various compounds, including ent-labdane derivatives, 
have been reported from Planaltoa lychnophoroides 
(Bohlmann et al., 1982#). 

The following two species are recognized in the genus: 

Planaltoa lychnophoroides G. Barroso, Brazil. 
Planaltoa salviifolia Taubert, Brazil. 

102. Crossothamnus 

Crossothamnus R. King & H. Robinson, Phytologia 24: 77. 1972. Type: Eupatorium weberbaueri Hieron. 

Erect shrubs, with many branches. Stems terete, densely puberulous and glandular-punctate; intemodes 
short. Leaves opposite to alternate, short-petiolate; blades ovate, bases rounded to subtruncate, margins 
serrulate to subserrulate, narrowly reflexed, upper surface glabrous, lower surface densely glandular-punctate 
and tomentellous, venation pinnate or with more ascending secondaries near base. Inflorescence thyrsoid- 
paniculate, with branches rather densely corymbose; pedicels rather slender and drooping, densely short- 
pubescent. Involucral bracts ca. 20, strongly subimbricate, in 3-4 strongly unequal graduated series, persistent, 
spreading when aged or dried, oblong, obtuse to rounded at tip, densely puberulous and glanduliferous on 
outer surface. Florets ca. 10 in a head; corollas white, minimally funnelform, slightly narrowed above, 
glanduliferous on outer surface; cells of limb laxly oblong, with lateral walls not or scarcely sinuous; lobes 
oblong, erect, slightly longer than wide, smooth on both surfaces; anther collars broadly cylindrical, cells 
mostly or totally elongate, with numerous transverse annular thickenings on walls; anther appendages oblong, 
1.25 times as long as wide; style base enlarged, smooth to papillose; style branches longly clavate, slightly 
mamillose below, smooth above, flattened only on inner surface. Achenes prismatic, 5-7-ribbed, densely 
glanduliferous on sides with short-stipitate glands, rarely with setulae; carpopodium short-cylindrical, without 
distinctly projecting upper rim, cells small, subquadrate, in ca. 6 series, with moderately thickened walls; 
pappus of ca. 35 persistent scabrid bristles in 1 series, without flattened outer surfaces, tips somewhat 
broadened, apical cells obtuse. Pollen grains ca. 26 pm in diameter, with minute spines. Chromosome 
number x ~ 10. Plate 102. 

The genus Crossothamnus is based upon a single species 
of rather distinctive appearance from Peru. The species 
has been placed in the broad concept of Eupatorium and 
has not been regarded as a possible relative of Brickellia 
previous to the present series of studies. Still, the presence 

of rather narrow somewhat constricted corollas, broad 
style branches, a basal node on the style, and a tendency 
for more than five angles on the achene indicate a rela¬ 
tionship to the latter genus. Though Crossothamnus seems 
to have adopted some traits more common in higher el- 
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Plate 102. ‘ stem segment, x%.-B. Head, 
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evation plants of other tribes and subtribes, there is no 
structural detail indicating relationship to any subtribe 
other than the Alomiinae. 

In the Alomiinae, Crossothamnus actually has little in 
common with Brickellia except the subimbricate invo¬ 
lucre, narrow corollas, broadened style branches, and sim¬ 
ilarly shaped stylar node. The differences include the es¬ 
sentially glabrous nature of the stylar node, the dense 
glandular covering of the corollas and achenes, the car- 
popodia being small and symmetrical with small subquad¬ 
rate cells, the achenes having less than ten ribs, and the 
pappus setae lacking the distinctly flattened outer surface 
and densely fringed lateral margins. The chromosome 
number as reported by Turner et al. (1967) is also different. 

Crossothamnus is closer to Helogyne in general aspect 
and in the numerous glands on the florets, and is in a 
geographical area in the mountains of Peru transitional 
between the more numerous genera of the Alomiinae in 
the east and Helogyne to the west. Helogyne differs in the 
not or only slightly enlarged base of the style, the narrower 
leaves that are not noticeably pubescent below, the sharper 
tips of the pappus bristles, and the narrow pointed rather 
than broadly tipped involucral bracts. 

All presently known specimens of Crossothamnus are 
from a restricted area near Chachapoyas in the Depart¬ 
ment of Amazonas in northern Peru, and are cited from 
elevations between 2,000 and 2,400 m, above the ele¬ 
vations attained by other members of the subtribe. The 
more pubescent leaf undersurfaces are apparently a spe- 

the Alomiinae. The large inflorescences with nodding heads 
and less strongly spinulose pollen would indicate spe¬ 
cialization toward wind pollination, another probable spe¬ 
cialization correlated with the higher elevations. 

The name Crossothamnus is based on the Greek words 
krossos (= tassel) and thamnos (= shrub or bush), in ref¬ 
erence to the distinctive habit of the plants with their 

The following single species is recognized in the genus: 

Crossothamnus weberbaueri (Hieron.) R. King & H. Robinson, 

103. Helogyne 

Helogyne Nutt., Trans. Amer. Philos. Soc. n.s. 7: 449. 1841. Type: Helogyne apaloidea Nutt. 
Brachyandra Philippi, FI. Atacam. 34. 1860. Type: Brachyandra macrogyne Philippi [= Helogyne mac- 

rogyne (Philippi) B. Robinson]. 
Leto Philippi, Ann. Mus. Nac. Chile, Sect. 2, Bot. 8: 33. 1891. Type: Leto tenuifolia Philippi (= Helogyne 

apaloidea Nutt.). 
Addisonia Rusby, Bull. Torrey Bot. Club 20: 432. 1893. Type: Addisonia virgata Rusby [= Helogyne 

virgata (Rusby) B. Robinson]. 

Erect subshrubs or shrubs, with many branches. Stems with young portions terete, striated, often pubescent. 
Leaves alternate, short-petiolate; blades small, elliptical to lanceolate, entire, uninervate or trinervate from 
near base, surfaces with punctate or short-stipitate glands. Inflorescence a dense rather pyramidal or thyrsoid 
panicle or sometimes diffuse and leafy; heads sessile or short-pedicellate. Involucral bracts ca. 10-30, usually 
subimbricate in 2-5 unequal series (eximbricate and subequal in type species), persistent, spreading with 
age, oblong to obovate, with rounded to sharply acute tips; receptacle slightly convex, glabrous. Florets 5- 
18 in a head; corollas white, pink, purple, or according to some descriptions, yellow, tubular and somewhat 
constricted above or funnelform, with many minute glands on outer surface, at least on lobes; cells of limb 
elongate with rather sinuous lateral walls, short oblong with non-sinuous walls in H. calocephala-, lobes 
oblong-ovate to long-triangular, broadly triangular in H. calocephala, erect to somewhat spreading, smooth 
on both surfaces; anther collars cylindrical, with cells mostly or totally oblong, with numerous annular 
thickenings on walls, with numerous subquadrate cells and beaded thickenings in H. virgata; anther appendage 
slightly longer than wide; style base not enlarged, scarcely broadened in H. calocephala, glabrous; style 
branches longly clavate, flattened on inner surface, minutely mamillose to slightly papillose to tip, smooth 
above in H. calocephala. Achenes prismatic, 5-6-ribbed, usually with both setulae and numerous minute 
glands on sides; carpopodium distinct, stopper-shaped to short-cylindrical, with or without distinct projecting 
upper edge, cells small, subquadrate, in 5-10 series, walls somewhat thickened; pappus of ca. 20-30 persistent 
bristles in 1 series, often vascularized, barbellate to plumose on margins, scabrae reduced or lacking along 
middle of outer surface, apical cells acute. Pollen grains ca. 23 Mm in diameter. Plate 103. 



Plate 103. Helogyne hutchisonii R. King & H. Robinson.—A. Habit, x%.—B. Head, x 7.-C. Corolla showing anthers x 14 _d 
Style, xl4._E. Achene, x!4. 

The name Helogyne is derived from the Greek words 
helos (= nail or clavus), and gyne (— female), and is in 
reference to the Brickellioid type of style branch that oc¬ 
curs in the genus. The style branches, the tubular corollas 

with a constriction above, and various observations of 
yellowish flowers in the typical element of the genus, all 
represent characters of the subtribe Alomiinae to which 
Helogyne belongs. The type species departs from the re- 
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mainder of the subtribe in the eximbricate form of its 
involucre, but the latter character is variable within the 
genus. As presently recognized, the genus contains the 
only members of the subtribe in the drier areas of western 
South America from northern Peru southward to northern 
Argentina and Chile. 

In spite of considerable variation in the number of char¬ 
acters, Helogyne appears to form a natural group in the 
Alomiinae having no distinct enlarged node at the base 
of the style, having mostly mamillose or papillose surfaces 
on even the broadened part of the style branch, and having 
numerous glands on both the corollas and achenes. The 
genus contains the only South American members of the 
subtribe with a plumose pappus, but the latter character 
is restricted to only a few of the species. The pappus in 
all the species is partially flattened on the outer surface, 
and the bristles in many of the species show a central 
vascular trace not seen in the majority of Eupatorian gen¬ 
era. 

The position and limits of Helogyne have not always 
been so certain. As discussed by B. Robinson (1906), the 
original material was sparing and inadequately described, 
leading to various errors. Bentham and Hooker (1873) 
placed the genus in their Piquerinae on the mistaken 
impression that it lacked an anther appendage. Also Phi¬ 
lippi (1860, 1891) named two genera and Rusby (1893) 
named another genus, all of which have proved to be 
synonyms, sometimes with misleading descriptions of then- 
own. In spite of his earlier resolution of many problems 
in the generic concept, B. Robinson (1930c) encountered 
problems on the discovery that his Eupatorium dejectum 
was the same species as Helogyne tacaquirensis of 
Hieronymus. B. Robinson indicated that Helogyne, “... 
if it is to be maintained as a separate group, will probably 
have to be restricted to a few Andean species of xerophytic 
habit with very small alternate leaves, small few-flowered 
heads and narrowly tubular corollas. In the past some 
emphasis has been laid on the enlarged style-branches and 
the plumose pappus, but these characters prove too vague 
and variable within the little group itself to furnish dis¬ 
tinctions for its recognition.” It is notable that, in treating 

his species as a Eupatorium, B. Robinson (1926a) con¬ 
sidered it closely related to E. patagonicum and E. patens, 
species now also recognized as Brickellioid in the genus 
Austrobrickellia. It seems of interest that E. huambutiense 
of Cabrera (1945) is a subopposite- to opposite-leaved 
variant of the same species described by Hieronymus and 
B. Robinson, or a very close relative. 

B. Robinson (1906) treated the genus Helogyne and its 
synonyms, with the recognition of four species and three 
sections. Of the synonymized genera, he found Leto to be 
conspecific with the type species, and characterized the 
typical selection by the subequal biseriate involucral bracts. 
Brachyandra was reduced to sectional level and distin¬ 
guished by the unequal bracts in 3-4 series. Addisonia was 
also reduced to a section with unequal involucral bracts 
erect in 4-5 series. Though not mentioned as such, the 
species of the first two sections had plumose to subplu- 
mose pappus bristles, unlike the barbellate bristles of Ad¬ 
disonia. 

The more recent studies in the present series have shown 
no reason to resurrect any of the elements synonymized 
under Helogyne by B. Robinson (1906). The primary de¬ 
parture is to include a few species with atypically funnel- 
form corollas such as H. tacaquirensis and H. calocephala. 
In fact, only the latter Mattfeld species seems in any way 
questionable in the genus, differing by the short-oblong 
cells, the shorter triangular lobes, and the slightly mam¬ 
illose inner surfaces of the lobes in the corolla, the smooth 
surface of the style branches, and the slight broadening of 
the style base. Separate subgeneric status for the latter 
species seems justified. 

The following eight species are recognized in the genus: 
Helogyne apaloidea Nutt., Chile, Peru. 
Helogyne calocephala Mattf., Peru. 
Helogyne ferreyrii R. King & H. Robinson, Peru. 
Helogyne hutchisonii R. King & H. Robinson, Peru. 
Helogyne macrogyne (Philippi) B. Robinson, Chile. 
Helogyne straminea (DC.) B. Robinson, Peru, Bolivia. 
Helogyne tacaquirensis Hieron. in Urban, Peru, Bolivia, Argen- 

Helogyne virgata (Rusby) B. Robinson, Peru, Bolivia. 

104. Condylopodium 

Condylopodium R. King & H. Robinson, Phytologia 24: 397. 1972. Type: Eupatorium fuliginosum H.B.K. 

Erect to subscandent shrubs, moderately branching with widely spreading branches. Stems terete, densely 
pubescent with coarse sometimes long non-glandular hairs. Leaves opposite, petioles distinct, short; blades 
broadly elliptical, base cuneate or rounded, margins entire to remotely serrulate, venation pinnate, under¬ 
surface with glandular punctations and hairs. Inflorescence broadly pyramidally paniculate, with branches 
spreading at right angles, terminating in denser panicles; pedicels short. Involucral bracts 20-30, subimbricate, 
m ca. 4-5 unequal graduated series, inner bracts deciduous, ovate to narrowly oblong, densely pubescent on 
outer surface; receptacle slightly convex, puberulous. Florets ca. 10-12 in a head; corollas greenish white, 
minimally narrowly funnelform, with glands above on outer surface; cells of limb oblong, often with sinuous 
lateral walls; lobes oblong-ovate, ca. 1.5 times as long as wide, erect, smooth on both surfaces; anther collars 
cylindrical, poorly demarcated at base, cells oblong, with weak annular thickenings on walls; anther appendage 
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oblong-ovate, slightly longer than wide; style base enlarged, with or without somewhat contorted hairs; style 
branches scarcely to distinctly iong-clavate, mamillose below, in broader forms becoming smooth at tip. 
Achenes prismatic, 5-ribbed, with sparse setulae or minute glands on sides; carpopodium shortly stopper¬ 
shaped, without projecting upper rim, cells small and subquadrate in about 5 series, with thickened walls; 
pappus of 30-40 scabrid persistent contiguous bristles in 1 series, with broadened apices, apical cells obtuse. 
Pollen grains ca. 20-25 in diameter, with very short spinules. Plate 104. 

A number of genera included in the present concept of 
the subtribe Alomiinae, such as Dyscritogyne and Ste- 
viopsis, show significant departures in one or more char¬ 
acters from the form found in most members of the sub¬ 
tribe, nevertheless, the genera betray in various ways a 
real relationship to the group. In contrast, Condylopodium 
is a genus included in the Alomiinae more because of the 
presence of certain technical characters than out of any 
strong conviction that it belongs. The lax shrubs with large 
pinnately veined leaves, and the involucres with distinctly 
deciduous inner bracts, give a strong impression of the 
subtribe Critoniinae. Even the rather Brickellioid narrow 
greenish white corollas and somewhat longly clavate style 
branches of Condylopodium are features duplicated or 
very closely approached in some members of the Crito¬ 
niinae. It is the basal node of the style, alone, that im¬ 
mediately distinguishes the genus from all members of 
the Critoniinae, however, and indicates the need for place¬ 
ment in the Alomiinae. The degree of thickening of the 
style branches in the typical element of Condylopodium 
does tend to reinforce the latter placement. 

The combination of Critonioid and Brickellioid char¬ 
acteristics in Condylopodium distinguishes the genus from 
any other genera in the tribe. The densely pubescent stems 
are also unlike those of other members of the Alomiinae. 
It seems of interest that Condylopodium is geographically 
restricted to Colombia, a part of South America where 
the subtribe Alomiinae is almost completely unrepre¬ 
sented. The latter fact would seem to decrease the 
possibility that the genus is a product of one of the inter- 

subtribal hybridizations that seem to occur in the Aster- 
aceae. 

The distinctive combination of characters seen in Con- 
dylopodium is shared by species that show some signifi¬ 
cant differences. The typical element of three species, dis¬ 
tributed in central and western Colombia, has leaves with 
cuneate bases and pubescent basal nodes on the styles. 
The leaves of the group are densely sericeous to villous. 
The other species, C. killipii, differs by the broader leaves 
with abruptly rounded bases, by the puberulous to pilo- 
sulous leaf surfaces, and by the glabrous basal node on 
the style. The style branches of the latter species are also 
distinct in being scarcely clavate. No other genus of the 
Alomiinae shows variation in pubescence on the base of 
the style, and only one other member of the subtribe, 
Crossothamnus of Peru, shows a basal stylar node that is 
glabrous. Even in Crossothamnus, the stylar node is pa¬ 
pillose with what might be regarded as incipient hairs. 

A key to the genus has been provided by King and 
Robinson (1972rr). 

The name Condylopodium is derived from the Greek 
words kondylos (= knob), and podion (= diminutive of 
foot), in reference to the enlarged basal node of the style. 

The following four species are recognized in the genus: 
Condylopodium cuatrecasasii R. King & H. Robinson, Colom- 

Condylopodium fuliginosum (H.B.K) R. King & H. Robinson, 
Colombia. 

Condylopodium killipii R. King & H. Robinson, Colombia. 
Condylopodium pennellii R. King & H. Robinson, Colombia. 

SUBTRIBE IX. LlATRINAE 

Liatrinae R. King & H. Robinson, Phytologia 46: 447. 1980. Type: Liatris Gaertner ex Schreber. 

Erect perennial herbs or small shrubs, often unbranched above base, with rosulate basal leaves at least in 
early stages. Leaves alternate, often decrescent upwardly, mostly sessile or subsessile, petioles when present 
not sharply delimited above. Inflorescence terminal on stems or branches, thyrsoid or corymbose to pseu- 
dospicate, heads clustered, not solitary, sessile or pedicellate; involucral bracts usually distinctly subimbricate 
with bracts of graduated lengths, persistent; receptacle flat or slightly convex, epaleaceous or with a few 
paleae, otherwise glabrous. Flowers 4-80 in a head; corollas mostly lavender or purple, funnelform; lobes 
shortly triangular to linear-oblong, mamillose or papillose inside, without stomata on outer surface; cells of 
anther collar with numerous subquadrate cells, ornamented with beaded or reticulate thickenings; anther 
appendage slightly wider than long to longer than wide, often truncate or retuse at tip; style base not enlarged, 
glabrous; style branches filiform or linear, not or scarcely broadened above, densely mamillose or short- 
papillose. Achenes prismatic, mostly 8-10-ribbed, 5-ribbed in Hartwrightia, usually setuliferous on sides 
with setulae divided nearly to base, with only glands in Hartwrightia, micropunctations of walls not strongly 
aligned in transverse bands; carpopodium indistinct; pappus of many capillary, scabrid to plumose bristles 
m 1-3 series, with pointed apical cells, epappose in Hartwrightia. Basic chromosome number x = 10. 
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The subtribe Liatrinae is unique in the Eupatorieae by 
its geographical restriction to the United States in North 
America, being concentrated in the southeastern part of 
the country. The occurrence close to centers of taxonomic 
study has resulted in a more complete understanding of 
the subtribe prior to the present series of studies. The 
various detailed studies of Gaiser (1946, 1949, 1950a, 
19506, 1954) are particularly significant. The changes that 
have been necessary during the present study have been 
minor compared to other subtribes, and precedent exists 
for most of the changes. 

The Liatrinae show the subimbricate involucre with 
persistent bracts that might suggest relationship to such 
subtribes as the Ayapaninae, Alomiinae, or Fleischman- 
niinae. The Liatrinae, however, differs from the related 
pair of the Ayapaninae and Alomiinae by the mamillose 
or papillose inner surfaces of the corolla lobes, and by the 
lack of any enlargement or pubescence on the style base 
of the type common in those two subtribes. The Liatrinae 
also lack the many details of corolla lobe papillosity, car- 
popodial structure, and corolla venation and shape that 
are characteristic of the Fleischmanniinae. In papillosity 
of the corolla lobes, the Liatrinae seems more like sub- 
tribes that have basically eximbricate involucral bracts. 
The subtribe remains distinct from almost all other Eu¬ 
patorieae by the characteristic basal rosette of leaves in 
all of the genera in at least the early stages. 

The genera of the Liatrinae have beei 

included in a larger subtribe variously known as the Ad- 
enostylinae or Kuhnlinae, characterized by mostly ten- 
ribbed achenes. The presence of plumose pappus bristles 
in both Liatris and the Kuhnia group of Brickellia un¬ 
doubtedly impressed some authors as further evidence of 
relationship between the Brickellia and Liatris groups. 
However, in spite of the inclusion of some subgroups of 
related genera, the earlier subtribal concept was, in its 
overall delimitation, highly artificial. Adenostyles Cassini, 
itself, proves to belong to the Senecioneae, as suggested 
by B. Robinson (1913a). Still, the remnant, placed by B. 
Robinson in his subtribe Kuhniinae, proves to contain 
four thoroughly distinct elements, as shown by Gaiser 
(1954). The four elements all show distinctive basic chro¬ 
mosome numbers, along with other differences. Kanimia 
was recognized by Gaiser as a relative of Mikania, the 
latter now known to have base numbers of x = 18, 19, 
or 20. Carphochaete, a relative of Stevia, having an awned 
pappus, shows a base of x — 11. Kuhnia of the Alomiinae, 
was shown by Gaiser to have a base number of x = 9, 
like the rest of the genus Brickellia with which it is now 
synonymized. Only the genera related to Liatris, among 
the members of the Kuhniinae of B. Robinson, show the 
common Eupatorian base number of 10 (Gaiser, 1954). 

In a key to the genera of the Kuhniinae, Gaiser (1954) 
distinguishes the Liatris relationship as Group I, with the 
key characters being phyUaries not conspicuously striate, 
the leaves alternate, the young plants with rosettes, the 

corolla rose-colored, rarely white, the barbules of the pap¬ 
pus indefinitely arranged along the axis, and the chro¬ 
mosome number n = 10. The Brickellia group, in con¬ 
trast, was defined by the phyllaries thin, striate, scarcely 
herbaceous, the leaves alternate or opposite, the young 
plants without rosettes, the corolla ochroleucous to yel- 

chromosome number n — 9. The distinctive tubular co¬ 
rollas and longly clavate style branches of the Brickellia 
group were not mentioned. It can be seen that even the 
superficially similar plumose bristles of the pappus of Li¬ 
atris and the Kuhnia element of Brickellia are basically 
different in the alignment of the barbules along the axis. 

King and Robinson (1970i) noted a distinctive form of 
setula or twin-hair on the achenes of Liatris that is now 
known also in Carphephorus, Trilisa, and Litrisa. Bise- 
riate setulae or twin-hairs are found in most Asteraceae, 
and are characteristic of the family, but the two cells in 
most members of the family remain joined to near the 
tip. The setulae of the Liatris group differ by having the 
two cells separate near the base or having setulae occa¬ 
sionally totally uniseriate. A few additional micro-char¬ 
acters that seem to distinguish the Liatris group are the 
lack of a carpopodium on the achene, and the laxly 
subquadrate to short-oblong cells usually without sinuous 
walls in the corollas of all the genera except Litrisa. 

In spite of the well-established distinctions dating from 
the work of Gaiser (1954), it remained for King and Rob¬ 
inson (1980#) to provide the formal separate subtribal 
status for the Liatris group. The delimitation of the sub¬ 
tribe followed mostly the traditionally recognized rela¬ 
tives of Liatris, but H. Robinson and King (1977) in¬ 
cluded the genus Hartwrightia of the southeastern United 
States in the group, in spite of its lack of a pappus, its 
five-ribbed achenes, and its lack of setulae on the achenes. 
The correlation in geographical distribution, rosulate, 
habit, lack of a carpopodium, and lax subquadrate cells 
in the corolla seem to indicate that the latter genus was 
close to Liatris. 

The various studies by Gaiser have provided detailed 
knowledge of the karyotypes of many members of the 
subtribe Liatrinae. The variations observed by Gaiser 
(1949, 1950a, 19506) in Liatris are reviewed under that 
genus. A distinctive karyotype was noted by Giaser (1954) 
in the monotypic genus Garberia, having one of the two 
short pairs of chromosomes heterobrachial. Carphephorus 
and Trilisa had karyotypes that were alike, but different 
from Garberia in the closer approach of the shortest het¬ 
erobrachial chromosome pair to the medium class. As 
such, the genera of the Liatrinae studied by Gaiser could 
be placed in three groups on the basis of details in their 

Regarding generic limits, the primary area of disagree¬ 
ment in the Liatrinae involves the genera Carphephorus, 
Trilisa, and Litrisa, which the study by Gaiser (1954) 
indicated as indistinguishable on the basis of chromosome 
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karyotype. Both Hebert (1968) and Correa and Wilbur 
(1969) opted for a broad generic concept, as indicated in 
detail under the respective genera. Such a broad concept 
is not regarded as unnatural, but is considered as less 
definable. Narrower generic concepts are restored in the 
present treatment. 

The chemistry has been investigated in a number of 
members of the Liatrinae. Heliangolides are evidently 
present in both Liatris and Hartwrightia, as well as 
benzofurans and diterpenes (Bohlmann & Dutta, 1979; 
Bohlmann et al., 19816, 1981 A:). Reports of an Anthem- 

idian-type thiophen polyacetylene in Liatris pycnostachya 
(Atkinson & Curtis, 1971), however, seems to be in error. 
The flavonoids in ten species of Liatris have been reported 
by Wagner et al. (1973), including kaempferitrin which is 
apparently rare in the Asteraceae (Dominguez, 1977). 
There are also reports of lignans and other compounds in 
Trilisa odoratissimus (Wahlberg et al., 1972; Karlsson et 
al., 1972a). Oleoresin obtained from the latter plant is 
used as a fixative in perfumery and the dried leaves are 
used as an additive to flavor tobacco (Dominguez, 1977). 

KEY TO THE GENERA OF THE SUBTRIBE LIATRINAE 

T. Pappus present, of capillary bristles; achenes with 8-10 ribs, with few to many setulae _ 2 
2. Shrubs; leaves of mature stems not or scarcely reduced in size on more distal parts of stems; pappus of 60-70 barbellate 

setae, shorter and more slender in outer series . 109. Garberia 
2’. Erect perennial herbs with basal rosettes and decrescent upper lea\es; pappus of 12-40 bristles 3 

3. Pappus bristles plumose or strongly barbellate; inflorescence usually spiciform or racemiform; heads without paleae; 
corolla often with hairs inside, with lobes narrowly lanceolate to linear-oblong; plants with corm-like or deeply pen¬ 
etrating root systems---.. • ... . __ _105. Liatris 

3'. Pappus bristles scabrous or barbellate; inflorescence corymbose or thyrsoid; heads often with a few paleae; corolla 
glabrous inside, with lobes usually triangular to oblong; plants with fibrous roots_ __ _ 4 
4. Pappus uniseriate; tip of anther appendage obtuse to rounded 107 7'nlisa 
4'. Pappus in ca. 2 series; tip of anther appendage distinctly retuse. _ 5 

5. Involucre with 15-40 closely overlapping bracts in 3-4 series; achenes densely setuliferous; heads with 12-35 
flowers -————--—_——--, ... __ 108. Carphephorus 

5'. Involucre with 5-10 loosely overlapping bracts in 2-3 series; achenes with sparse short setulae and numerous 
glands; heads with 5-10 flowers. 106. Litrisa 

105. Liatris 

Liatris Gaertner ex Schreber, Gen. Pl. 2: 542. 1791, nom. cons. Type: Serratula squarrosa L. [= Liatris 
squarrosa (L.) Michaux]. 

Lacinaria Hill, Veg. Syst. 4, ed. 2: 49. 1772. Lectotype: Serratula squarrosa L. [= Liatris squarrosa (L.) 
Michaux]. 

Psilosanthus Necker, Elem. Bot. 1: 69. 1790, nom. inval. 
Suprago Gaertner, Fruct. Sem. PI. 2(3): 402. 1791. Lectotype: Serratula spicata L. [= Liatris spicata (L.) 

Willd.]. 
Calostelma D. Don in Sweet, Brit. Flow. Gard. Ser. 2, 2: 184. 1833. Type: Staehelina elegans Walter 

[= Liatris elegans (Walter) Michaux]. 
Liatris section Suprago (Gaertner) DC., Prodr. 5: 129. 1836. 
Ammopursus Small, Bull. Torrey Bot. Club 51: 392. 1924. Type: Lacinaria ohlingerae S. F. Blake 

[= Liatris ohlingerae (S. F. Blake) B. Robinson]. 

Erect perennial herbs, with a thickened, usually corm-like, penetrating rootstock, unbranched except at 
base and rarely in inflorescence. Stems terete, striated. Leaves alternate, initially in basal rosette, decrescent 
upwardly, sessile or narrowed into petiole; blades linear, elliptic, or oblanceolate, margins entire, venation 
uninervate or with strongly ascending to subparallel secondaries, surfaces with glandular punctations. Inflo¬ 
rescence always cymose in order of maturation, usually spicate or racemose in shape, corymbiform in L. 
cymosa and L. ohlingerae, with or without distinct pedicels. Involucral bracts ca. 20-25, subimbricate, in 
3-5 unequal graduated series, mostly persistent, broadly rounded to oblong-lanceolate, petaloid with colored 
or whitish tips in L. elegans; receptacle nearly flat, epaleaceous, glabrous. Florets 3-80 in a head; corollas 
usually purple, sometimes lavender or white, broadly to narrowly funnelform, usually with glandular punc¬ 
tations on outer surface, rarely with uniseriate hairs outside, inner surface often with hairs near insertion of 
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Plate 105.—Liatris squarrosa (L.) Michaux.—A. Habit, x%.—B. Base of plant, x%._C. Head, x lVt—D. Corolla showing anthers 
and internal hairs, x2Vi.—E. Style, x2.—F. Achene, *2Vi. 
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filaments or on lobes; cells of limb laxly subquadrate to short-oblong, without sinuous walls; lobes linear- 
lanceolate to linear oblong, ca. 3-4 times as long as wide, densely mamillose or short-papillose on at least 
distal part of inner surface, smooth on outer surface; anther collars broadly cylindrical or slightly broadened 
below, cells subquadrate below, longer above, with beaded or intricate thickenings on walls; anther appendage 
usually oblong-ovate and as long as wide, short and obsolete in L. cymosa, L. elegans, and L. ohlingerae- 
style base not enlarged, glabrous; style branches narrowly linear to scarcely broadened distally flattened 
densdy mamillose, often with glands on inner surface, with septate hairs on upper shaft and abaxially on 
tower half of branches m L. cylindracea and L. squarrosa. Achenes prismatic, with ca. 10 ribs densely 
setuliferous on sides, setulae with two cells usually diverging from near base; carpopodium lacking; pappus 
of ca 12-40 plumose or strongly barbellate bristles in 1-2 series, persistent, scabrae and fimbrae on both 
lateral and outer surfaces, apical cells acute. Pollen grains ca. 21-36 gm in diameter. Plate 105 

The genus Liatris consists of many species of striking 
appearance, native to eastern North America, where it is 
the largest and most widely distributed genus in the sub¬ 
tribe. The range extends north to Canada and west to 
Colorado and New Mexico. As such, the genus came early 
to the attention of botanists, and has continued to receive 
considerable and often careful attention. On the basis of 
the monographic (1946) and cytological (1949, 1950a, 
1950ft) studies of Gaiser, the genus remains one of the 
most intensively studied in the Eupatorieae. 

The earliest treatments of species of Liatris tend to 
confuse the genus with members of other tribes, partic¬ 
ularly members of the subfamily Cichorioideae. The gen¬ 
era Serratula and Staehelina, in which Linneaus and Wal¬ 
ter placed some of the species, are members of the tribes 
Cardueae and Carlineae. A second species placed by 
Gaertner (1791) in his genus Suprago, was a Vernonia of 
the tribe Vemonieae. Nevertheless, comments by Gaert¬ 
ner (1791) under Suprago indicate that he recognized at 
least part of what is now called Liatris as being close to 
Eupatorium. Confusion at the tribal level continued to a 
limited degree, as the name Liatris, itself, was applied to 
some members of the Cichorioideae. Liatris baicalensis 
Adams of Siberia, proves to be a Saussurea in the tribe 
Cardueae, the Himalayan species of Liatris validated by 
C. B. Clarke (1876) prove to be species of Ainsliaea in 
the Mutisieae, and L. umbellata Bertol. is a Vernonia. 

The name Liatris has had comparatively limited abuse 
within the Eupatorieae. Gardner did place in Liatris two 
Brazilian species now placed in the genera Leptoclinium 
of the subtribe Alomiinae, and Symphyopappus of the 
Disynaphiinae. The remaining extensions of the use of 
the name Liatris included one for a species of Chromo- 
laena of the subtribe Praxelinae, but are mostly restricted 
to the closely related genera Carphephorus, Garberia, and 
Trilisa in the subtribe Liatrinae. 

Within the Liatrinae, Liatris is distinctive by its corm- 
like or penetrating rootstock, the sometimes plumose pap¬ 
pus, the sometimes pubescent inner surface of the corolla, 
and the usually spicate to racemose shape of the inflores¬ 
cence. The elongate lobes of the corollas distinguish Li¬ 
atris from aU except the distinctive shrubby Garberia. 
Though clearly related to Carphephorus, and showing a 
number of convergent features in some species, the genus 

Liatris stands unmistakably outside of the complex in¬ 
cluding Carphephorus, Litrisa, and Trilisa. Though re¬ 
garded as collateral phyletically to the Carphephorus com¬ 
plex as presently represented in the flora, it should be 
noted that Liatris is comparatively specialized in its char¬ 
acters, and possesses comparatively less basic diversity 
among its many species. 

The various generic names that have been provided for 
Liatris are of interest. The first two names chronologically, 
Lacinaria Hill and Psilosanthus Necker, have been re¬ 
jected nomenclaturally, the former through conservation 
of the name Liatris, and the latter through the blanket 
rejection of all Necker names. Still, the name Lacinaria 
or Laaniaria was used in a number of floristic treatments. 
The remaining generic names all represent distinctive 
species or species groups of some significance. The name 
Suprago continues to be used at the sectional level for the 
large element of the genus having only barbellate pappus 
bristles, and presumably represents a natural group. The 
section contains most of the species of the genus, but has 
a comparatively uniform habit similar to that of the type 
of Liatris. Greater superficial diversity is seen in the sec¬ 
tion Liatris containing approximately ten species having 
plumose pappus bristles. The section Liatris shows some 
diversity of interest, including species that have been the 
basis for two segregate genera. The genus Calostelma 
seemed to be rather casually described to accommodate 
the horticulturally interesting L. elegans with its showy 
petaloid involucral bracts, but little noticed until recently 
(King & Robinson, 1970/) was the obsolete anther ap¬ 
pendage of the species. Ammopursus was described for L. 
ohlingerae, a Florida species with an unusual broadly cy- 
mose inflorescence, an almost rotate corolla, and a some¬ 
what segmented or lobed root. As indicated by Gaiser 
(1946), a second species, L. cymosa of Texas, has a similar 
inflorescence, and both species have obsolete anther ap¬ 
pendages. 

In her monograph of Liatris, Gaiser (1946) recognized 
ten series, four in section Liatris and six in section Su- 
prago. Gaiser (1949, 1950a) studied four of the series in 
section Suprago cytologically and found them prevailingly 
diploid with some distinction in karyotypes. The Spicatae 
and Pycnostachyae exhibited variation in chromosome 
length, with some medium and long chromosomes with 
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mamillose with isodiametric bulging cells, outer surface with numerous glands and some hairs; anther collar 
short-cylindrical somewhat narrowed above, with many subquadrate to transversely oblong cells below, 
longer cells above, with beaded thickenings on walls; anther appendage large, ovate, as long as wide, retuse 
at tip; style base not enlarged, glabrous; style branches narrowly linear, densely short-papillose, without 
glands or hairs. Achenes prismatic, 8-10-ribbed, with glands and setulae on sides, setulae sometimes sparse, 
contorted, usually forking well below tip; carpopodium lacking; pappus of ca. 35 scabrid persistent bristles 
in ca. 2 series, apical cells acute. Pollen grains ca. 25 pm in diameter. Plate 106. 

Litrisa contains a single species endemic to the prairie 
areas of peninsular Florida. The genus was one of many 
described or resegregated by J. K. Small (1924) in his study 
of the flora of the southeastern United States, and it has 
seemed to suffer from the general lack of credibility of 
Small’s generic concepts. Litrisa is unquestionably closely 
related to the genus Carphephorus, with which it is sym- 
patric, and it has been reduced to synonymy under that 
genus by most recent authors (James, 1958; Hebert, 1968; 
Correa & Wilbur 1969; Cronquist, 1980). Litrisa was 
placed in the synonymy of another closely related genus, 
Trilisa, by B. Robinson (1934a) and Gaiser (1954). 

Litrisa is most similar to Carphephorus, and distinct 
from Trilisa, in the multiseriate pappus, the distinctly 
retuse tip of the anther appendage, and the glandular- 
punctate leaf surfaces. There is also a greater degree of 
imbrication in the involucre, although not much more 
than in Trilisa, and not as much as in Carphephorus. The 
weakly subimbricate involucre and the tendency for few 
or no paleae on the receptacle, are the only points of 
particular similarity between Litrisa and Trilisa, and both 

to be correlated with general size of the 
. As indicated in the discussion under Carphephorus, 

the smaller head size of Litrisa and Trilisa is not consid¬ 
ered here as evidence of close relationship between them. 

with much less imbricated involucral bracts are recog¬ 
nized as the best key character. However, more important 
is the very different form of inflorescence with strongly 
ascending densely cymose branches. The pedicels are short 
with few or no subinvolucral bracts, while in Carphepho¬ 
rus the pedicels are mostly long and bear numerous small 
bracts. The achene in Litrisa also differs, having com¬ 
paratively few setulae, especially in the upper half, and 
having the setulae very contorted with anomalous sep- 
tations. The cells of the corolla of Litrisa tend to be nar¬ 
rower than those of Carphephorus, and the cells of the 
inner layer seem to consistently have sinuous lateral walls, 
a feature very rare in Carphephorus which usually has 
straight walls on all the corolla cells. 

The name of the resurrected genus Litrisa was originally 
derived by Small (1924) as an anagram of Liatris. 

The following single species is recognized in the genus: 

i Small, Florida. 

107. Trilisa 

Trilisa (Cass.) Cass., Diet. Sci. Nat. 26: 228. 1823. 
Anonymos Walt., FI. Carol. 196. 1788, pro parte, nom. illeg. 
Liatris subgenus Trilisa Cass., Bull. Soc. Philom. Paris 1818: 140. 1818. Type: Liatris odoratissima (J. 

Gmelin) Michaux [= Trilisa odoratissima (J. Gmelin) Cass.]. 
Liatris section Trilisa (Cass.) DC., Prodr. 5: 131. 1836. 
Liatris subgenus Euthyrsis Raf., New FI. 4: 75. 1838. Lectotype: Liatrispaniculata (J. Gmelin) Michaux 

[= Trilisa paniculata (J. Gmelin) Cass.]. 
Liatris subgenus Osmilis Raf., New FI. 4: 75. 1838. Type: Liatris odoratissima (J. Gmelin) Michaux 

[= Trilisa odoratissima (J. Gmelin) Cass.]. 

Erect, scapose, perennial herbs, with basal rosette, with short rootstock and thickened fibrous roots. 
Flowering stems terete, striated, unbranched. Leaves alternate, in rosette with narrow bases, on scape rapidly 
decrescent and sessile; blades oblanceolate to obovate or rather narrowly elliptic, somewhat succulent, margins 
entire or coarsely few-dentate, apices obtuse to short-acute, 2-3 pairs of strongly ascending nearly longitudinal 
secondary veins, surfaces without obvious glandular punctations. Inflorescence corymbose or thyrsoid in 
form, slightly cymose in order of maturation; pedicels mostly short. Involucral bracts ca. 6-12, eximbricate 
to weakly subimbricate in ca. 2 series, slightly unequal to subequal, inner bracts not deciduous, with numerous 
glands and sometimes hairs on outer surface; receptacle slightly convex, usually epaleaceous, or with 1-2 
paleae. Florets 4-10(-15) in a head; corollas pink to purplish, narrowly funnelform, with numerous glands 
on outer surface, glabrous inside; cells of throat short-oblong to subquadrate, with non-sinuous or scarcely 
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sinuous walls; lobes triangular, ca. 1.25-1.5 times as long as wide, densely short-papillose on inner surface- 
anther collar cylindrical, with many subquadrate or shorter cells below, oblong cells above, with beaded 
thickenings on walls; anther appendage large, slightly longer than wide, rounded to scarcely retuse at tip; 
fy!® 3*® n°l enIarged’ glabrous; style branches filiform, densely short-papillose. Achenes prismatic, ca. 
8-nbbed, with glands and setulae on sides, setulae mostly straight, usually forked or becoming uniseriate well 
belore tip; carpopodium lacking; pappus of ca. 35 persistent scabrid bristles, mostly in 1 series, with narrower 
bristles sometimes between and slightly outside of larger bristles, apical cells acute. Pollen grains ca 25 urn 
in diameter. Plate 107. 

Trilisa was described by Cassini (1818</) with the re¬ 
alization that it was related to Carphephorus, but it was 
placed as a subugenus of Liatris because of the lack or 
near lack of paleae on the receptacle. Trilisa was subse¬ 
quently recognized at generic rank by Cassini (1823a, 
1828&) with the inclusion of two species from the south¬ 
eastern United States. The genus was maintained as dis¬ 
tinct by authors up to the time of B. Robinson (1913a), 
Gaiser (1954), and James (1958), but was reduced to syn¬ 
onymy under Carphephorus by Hebert (1968), Correa and 
Wilbur (1969), and Cronquist (1980). Briefly, Trilisa was 
expanded to include three species with the addition of the 
monotypic Litrisa of J. K. Small (B. Robinson, 1934a), 
although the latter is generally recognized as being closer 
to Carphephorus (James, 1958; Correa and Wilbur, 1969). 
The present treatment restores separate generic status for 
both Trilisa and Litrisa. 

The authors that reduce Trilisa to synonymy under 
Carphephorus emphasize the fact that paleae can be pres¬ 
ent on the receptacles in all three genera of the complex. 
The other commonly cited character of Trilisa, the ex- 
imbricate involucre, is also questioned by such authors, 
with reference to the intermediate form of weakly sub¬ 
imbricate involucre in Litrisa. The very different forms 
of inflorescence in the two species of Trilisa may have 
caused some doubt regarding the naturalness of the genus, 
further complicating the concept. Ultimately, it must be 
acknowledged that the broad concept combining Trilisa, 
Litrisa, and Carphephorus is not phyletically wrong. 

The present acceptance of Trilisa as a separate genus 
rests on the conviction that the two species form a natural 
group, and on the presence of a number of distinguishing 
characters, some of which have not been noted previously. 
Correa and Wilbur (1969) did notice the mostly non- 
retuse tips of the anther appendages, but the leaves also 
lack glandular punetations on the surfaces, there is ap¬ 

parently no penetrating or elongate rootstock, and the 

bristles inserted slightly outside at some of the gaps. The 
rootstock mentioned shows none of the elongation seen 
in most specimens of Litrisa and Carphephorus. The lack 
of glandular punetations was analyzed by Gaiser (1954) 
showing the presence of rosette-like cell arrangements 
around single non-depressed surface cells, and showing 
a complete lack of depressed biseriate glands of the type 
seen in Carphephorus and Litrisa. The phyletic gap be¬ 
tween Trilisa and Carphephorus becomes more obvious 

timbricate involucre of the former is compared 
th the strongly subimbricate involucre of the 

leration of the seemingly interme- 

particularly close to Trilisa, and that it should not be 
viewed as intermediate. The involucre, flower number, 
and reduced incidence of paleae, by which Litrisa resem¬ 
bles Trilisa, are all simply facets of trends toward reduc¬ 
tion in the size of the heads, and other evidence would 
indicate the two genera are not in the same line of reduc- 

The two species of Trilisa have rather wide and greatly 
overlapping distributions in the southeastern United States 
from North Carolina south into peninsular Florida and 
west along the Gulf Coast. This suggests a somewhat dif¬ 
ferent biology from the species of Carphephorus which 
mostly have more restricted and non-overlapping distri¬ 
butions. The habitats of the Trilisa species are summa¬ 
rized by Correa and Wilbur (1969) as savannahs and open 
pinelands or piney flatwoods in the Coastal Plain. 

The name Trilisa is an anagram of Liatris. 

The following two species are recognized in the genus: 

108. Carphephorus 

Carphephorus Cass., Bull. Soc. Philom. Paris 1816: 198. 1816. Type: Carphephorus pseudoliatris Cass. 
Liatris subgenus Corymbilis Raf., New FI. 4: 75. 1838. 

Erect, scapose, perennial herbs, with a basal rosette, with short or narrow rootstock, with thickened fibrous 
roots. Flowering stems terete, striated, unbranched. Leaves alternate, decrescent upwardly, sessile to subsessile 
or with winged bases; blades linear to linear-lanceolate or oblanceolate, margins entire, secondary veins 
obscure or strongly ascending to nearly longitudinal, surfaces with distinct glandular punetations. Inflorescence 
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Plate 108. Carphephorus pseudoliatris Cass.—A. Habit, 
anthers, x l l._E. Style, x 1 l.-F. Achene, x8. 
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an open flat-topped corymbose cyme; pedicels usually moderately long, with many squamulose bracts 
Involucral bracts ca. 15-40, distinctly subimbricate in ca. 3-5 strongly unequal graduated series, mostly or 
totally persistent, with rounded or acute tips, with or without obvious hairs on margins and outer surface- 
receptacle slightly convex, usually with a few paleae, sometimes glabrous. Florets ca. 12-35 in a head; corollas 
lavender to purple, funnelform or with narrowly campanulate throat, usually with glands on outer surface 
glabrous in C belhdifolius, glabrous on inner surface; cells of throat short-oblong or sometimes subquadrate,’ 
with lateral walls not or weakly sinuous; lobes triangular to triangular-oblong, ca. 1.5-2.5 times as long as 
wide, densely short-papillose on inner surface, smooth on outer surface; anther collar short-cylindrical 
slightly constricted above, with numerous subquadrate cells below, oblong cells above, walls with beaded 
thickenings; anther appendage medium-sized to large, ovate-oblong, as long as wide, distinctly retuse at tip- 
style base not enlarged, glabrous; style branches narrowly linear, rather densely high-mamillose or short- 
papillose. Achenes prismatic, ca. 10-ribbed, with numerous setulae and often with glands on sides, setulae 
rather straight and becoming forked or uniseriate well before tip; carpopodium lacking; pappus of ca. 35- 
40 scabrid or barbellate somewhat unequal bristles, congested in 2-3 series, apical cells acute. Pollen grains 
ca. 25 pm in diameter. Plate 108. 

The genus Carphephorus is generally recognized as 
forming a related group with Trilisa and Litrisa, within 
the larger group recognized here as the subtribe Liatrinae. 
The three genera of the Carphephorus complex, in spite 
of some past confusion on the point, are now known to 
share a tendency for paleaceous receptacles (James 1958), 
and the available information indicates that all show the 
same chromosome karyotype (Gaiser, 1954). The three 
genera also show reasonable uniformity in their habit 
compared to the other pappose genera of the subtribe, 
having neither the shrubby habit of Garberia or the spicate 
to racemose inflorescences of Liatris. All evidence seems 
to confirm that Carphephorus, Trilisa, and Litrisa togeth¬ 
er form a natural group. 

The obvious relationship between Carphephorus, Trili¬ 
sa, and Litrisa has led numerous recent authors to par¬ 
tially or completely reduce the genera to synonymy, Li¬ 
trisa into Trilisa (B. Robinson 1934a; Gaiser, 1954), Litrisa 
into Carphephorus with Trilisa separate (James, 1958), 
and all three together under Carphephorus (Hebert, 1968; 
Correa & Wilbur, 1969; Cronquist, 1980). Only one of 
these, the combination of Litrisa with Trilisa, is regarded 
here as phyletically untenable, nevertheless, all the various 
reductions to synonymy are rejected here for two reasons. 
First, the broader concept of Carphephorus, though nat¬ 
ural, is difficult to define in contrast to Liatris, Secondly, 
the actual differences between Carphephorus, Trilisa, and 
Litrisa have been underestimated by the various authors 
favoring synonymy. 

Although the Carphephorus group and Liatris are clear¬ 
ly distinct, and are widely recognized as such, the key 
characters all fail at one or more points. The spicate or 
racemose form of inflorescence in Liatris is closely ap¬ 
proached in some plants of Trilisa panicuiata. and two 
species of Liatris, L. cymosa and L. ohlingerae, have in¬ 
florescences that are corymbose cymes. The plumose pap¬ 
pus often cited for Liatris is found in only the typical 
section that was recognized as Liatris by Cassini (1816b). 
The barbellate pappus form of species in the section Su- 

prago is often equalled in species of Carphephorus, All of 

of Carphephorus and Litrisa seem to have elongate root¬ 
stocks. The paleae of the receptacle in the Carphephorus 
complex are not always present, especially in Trilisa and 
Litrisa. Even the elongate corolla lobes of Liatris are es¬ 
sentially equalled in Carphephorus bellidifolius. It can be 
seen that the reduction of Trilisa and Litrisa to synonymy 
simplifies the generic concepts within the Carphephorus 
complex at the cost of complications at a higher level. 

Actually, detailed examination shows that the differ¬ 
ences between Trilisa, Litrisa, and Carphephorus are 
greater than previously thought. Hebert (1968) contended 
that the broad concept of Carphephorus was justified by 
the fact that equivalent variation in Liatris was not rec¬ 
ognized at the generic level. We acknowledge the variation 
in Liatris, but do not agree that it is equivalent. The genus 
Liatris appears to be a comparatively uniform genus in 
the process of active diversification, while the Carphe¬ 
phorus group is unquestionably more relictual in nature. 
Correa and Wilbur (1969) commented on the remarkably 
distinct nature of all seven species in the Carphephorus 

In combining the genera of the Carphephorus complex, 
the various authors overlooked a number of characters, 
and perhaps for that reason, they made certain erroneous 
basic assumptions about the evolution of the group. In 
one example, Correa and Wilbur (1969) over-emphasize 
the importance of the thyrsoid inflorescence of Trilisa 
panicuiata, and their evolutionary diagram relegates the 
two species of Trilisa to separate origins from the base of 
the complex. The unity of Trilisa as a derived group is 
not recognized, and the unifying characters of the unise¬ 
riate pappus, the lack of normal glandular punctations on 

anther appendages, and the non-imbricated involucral 
bracts are only partially appreciated. 

The most consistent and serious flaw in previous stud¬ 
ies, however, seems to be the inattention given Litrisa, 
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and the tendency to regard it as intermediate between 
Carphephorus and Trilisa. The involucre and palea re¬ 
ductions, by which Litrisa resembles Trilisa, are only fac¬ 
ets of a simple and scarcely unique process of reduction 
of head size and structure. In all other characters, Litrisa 
is remote from Trilisa and nearest Carphephorus. The 
other characters by which Litrisa differs from Carphe¬ 
phorus, the distinctive inflorescence with short non-squa- 
muliferous pedicels and the contorted comparatively sparse 
setulae of the achene, both suggest evolution in Litrisa 
completely divergent from that in Trilisa. 

The present view of the Carphephorus complex accepts 
an ancestor with larger heads having well-developed pa- 
leae on the receptacle, derived from more remote ances¬ 
tors with epaleaceous receptacles. Still, Carphephorus, it¬ 
self, is not considered ancestral in the complex, being 
specialized in its rather elongate pedicels with numerous 
squamulose bracts. Carphephorus, although specialized 
within the complex, nevertheless, is sufficiently old to 
produce four totally distinctive species that show no in¬ 
tergradation. 

The species of Carphephorus have distributions that are 
all narrow compared to those of the two species of Trilisa, 
and the ranges of the Carphephorus species do not overlap 
except in the cases of C. bellidifolius and C. tomentosus 
in the Carolinas. The first of these seems distinctive in 
the generic complex by its often clustered stems (Correa 
& Wilbur, 1969). The most distinctive species in the genus 
is the narrow-leaved type species of the genus, C. pseu- 
doliatris, from the Gulf Coast. Keys to all the species of 
the complex have been provided by James (1958), Correa 
and Wilbur (1969), and Cronquist (1980). 

The name Carphephorus comes from the Greek kar- 
phos (= chaff), and phoras (= bearing), in reference to the 
paleae on the receptacle. 

The following four species are recognized in the genus: 
Carphephorus bellidifolius Torrey & A. Gray, SE United States. 
Carphephorus corymbosus (Nutt.) Torrey & A. Gray, Florida, 

Carphephorus pseudoliatris Cass., SE United States. 
Carphephorus tomentosus (Michaux) Torrey & A. Gray, SE United 

States. 

109. Garberia 

Garberia A. Gray, Proc. Acad. Nat. Sci. Philadelphia 1879: 379. 1879. Type: Liatris fruticosa Nutt. 
Liatris section Leptoclinium Nutt., Amer. J. Sci. Arts 5: 299. 1822. Type: Liatris fruticosa Nutt. 
Leptoclinium (Nutt.) A. Gray, Proc. Amer. Acad. Arts 15: 48. 1879, non Leptoclinium Benth. in Benth. 

& J. D. Hook. 

Small erect shrubs, with moderate branching, seedlings with basal rosettes; stems, leaves, pedicels, and 
more exposed surfaces of involucral bracts with numerous glandular punctations. Stems terete, striated when 
dry. Leaves alternate, initially rosulate at base, usually distinctly short-petiolate; blades viscid when fresh, 
spathulate to spathulate-obovate or rounded-obovate, often slightly retuse at tip, base acuminate, margins 
entire. Inflorescence a corymbose panicle; peduncles mostly short, sometimes longer and slender, with few 
or no bractlets. Involucral bracts ca. 15, subimbricate in ca. 3 strongly unequal series, persistent, spreading 
with age; receptacle slightly convex, epaleaceous, glabrous. Florets 5 in a head; corollas pink to purplish, 
narrowly funnelform with slightly campanulate throat, glabrous on both surfaces; cells of throat rather oblong 
on outer surface, more subquadrate and often slightly bulging inside; lobes 4-5 times as long as wide, longer 
than throat, inner surface densely and rather antrorsely short-papillose, outer surface smooth; anther collar 
short-cylindrical, cells mostly short-oblong, some below middle subquadrate, with intricate rather multipitted 
thickenings on walls; anther appendage large, slightly longer than wide, somewhat retuse at tip; style base 
not enlarged, glabrous; style branches longly linear, densely short-papillose. Achenes prismatic, ca. 10-ribbed, 
densely setuliferous, setulae with paired cells usually separating well below tip, often from near base; car- 
popodium lacking; pappus of ca. 60-70 basally barbellate and distally scabrid persistent bristles in 2-3 series, 
outer bristles somewhat shorter and narrower, apical cells acute. Pollen grains ca. 27-30 Mm in diameter. 
Plate 109. 

The single species of Garberia is a small shrub with 
fragrant rose-colored to purplish flowers and somewhat 
viscid leaves when fresh. The species is endemic to sandy 
areas of peninsular Florida. The genus shows the geog¬ 
raphy, ten-ribbed achenes, deeply divided setulae on the 
achenes, and the lack of a carpopodium that seem to 
confirm its position in the subtribe Liatiinae. Gaiser (1954) 
has shown that the species also produces a basal rosette 

in its seedling stage, a character occurring in all members 
of the Liatrinae. 

The genus Garberia is distinct in the subtribe Liatrinae 
by the shrubby habit and has been shown by Gaiser (1954) 
to have one of the distinct karyotypes within the Liatris 
relationship, having a heterobrachial short chromosome. 
The genus also has the longest corolla lobes in the subtribe, 
longer than those in Liatris, and much firmer in texture 
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without the large regularly subquadrate cells. Both the 
separate generic status and the relationship to Liatris ap¬ 
pear to have been accepted by all authors since Asa Gray 
(1879a). 

The shrubby habit that distinguishes Garberia in the 
Liatrinae, presents a problem of interpretation. The 
shrubby habit has come to be regarded as a comparatively 
primitive condition in the Asteraceae (Cronquist, 1977) 
and is regarded as the probable primitive condition in the 
tribe Eupatorieae by the present authors. However, the 
condition in Garberia is anomalous in the Liatrinae which 
throughout its diversity is otherwise herbaceous and un¬ 
branched in the erect vegetative stems. The presence of a 
basal rosette in the young stages of Garberia suggests that 
the herbaceous condition was basic to this genus as well, 
and that the shrubby habit is derived. 

The nomenclatural history of the genus is of some in¬ 
terest. The first description of the species in the Sene- 
cionian genus Cacalia by Bartram (1791) reflects a period 
of early abuse of that generic name to include, among 
other things, members of the Eupatorieae such as Mikania 
cordifolia. The validity of the names in Bartram’s Travels 
through North and South Carolina (1791) has been ques¬ 
tioned by some (Cronquist, 1980), because of slight in¬ 

consistency in the use of the binomial system, but the 
validity is adequately defended by Merrill (1945). 

The second description of the species of Garberia as a 
Liatris was by Nuttall (1822), who interpreted the latter 
genus broadly to include Carphephorus and Trilisa. The 
description by Nuttall did recognize some distinction with 
a sectional name Leptoclinium for the species. Extension 
of the Nuttall sectional concept by Gardner (1846, 1847) 
to two Brazilian species, led to the use of the name Lep¬ 
toclinium at the generic level by Bentham (1873) for one 
of the latter species. The Leptoclinium of Bentham is a 
member of the subtribe Alomiinae, and has no significant 
similarity to Garberia. The Bentham use of the name was 
unquestionably inspired by the Nuttall sectional name, as 
used by Gardner, but was not based upon it nomencla- 
turally. The Bentham use of the name preempted that of 
Asa Gray (1879a) for the Nuttall species and made the 
substitute name Garberia necessary. 

The name Garberia, provided by Asa Gray (18796), 
was to honor Dr. A. P. Garber of Columbia, Pennsylvania, 
noted by Gray for his contributions to the development 
of the botany of subtropical Florida. 

The following single species is recognized in the genus: 
Garberia heterophylla (Bartram) Merr. & F. Harper, Florida. 

110. Hartwrightia 

Hartwrightia A. Gray ex S. Watson, Proc. Amer. Acad. Arts 23: 264. 1888. Type: Hartwrightia floridana 
A. Gray ex S. Watson. 

Erect perennial herbs, from a slender penetrating rootstock, with basal rosette of leaves. Stems terete, 
slightly striated. Leaves alternate, in rosette at base, decreasing greatly in size and density upwardly, with 
long slender petioles not sharply demarcated distally; blades elliptic-oblanceolate to elliptical, narrowly 
cuneate at base, margins usually entire, rarely with a large tooth or small lobe, with 2-3 pairs of usually 
strongly ascending secondary veins, surfaces densely glandular punctate. Inflorescences scapose, terminating 
in an open corymbose often flat-topped cyme; peduncles rather short to moderate in length, distinct, with 
few or no bractlets. Involucral bracts ca. 12-15, essentially eximbricate, mostly subequal with a few shorter 
ones outside, herbaceous, persistent, narrowly oblong-elliptical; receptacle slightly convex, often with a few 
bracts inside outermost florets, otherwise glabrous. Florets 7-10 in a head; corollas pink, blue, or white, 
broadly fimnelform, with short and rather indistinct basal tube, with broad and slightly campanulate throat, 
with numerous glandular punctations on outer surface; cells of throat rather subquadrate, with not or scarcely 
sinuous lateral walls; lobes triangular, about as long as wide or slightly longer, densely short-papillose on 
inner surface, with slight mamillosity outside near margins; anther collar short-cylindrical, composed of 
short-oblong cells, with densely reticulate thickenings on walls; anther appendage transversely oblong, slightly 
wider than long, truncate or retuse apically, with median groove adaxially; style base not enlarged, glabrous; 
style branches short, linear, densely short-papillose. Achenes prismatic to obpyramidal, 5-ribbed, glanduli- 
ferous, without setulae; carpopodium lacking; pappus usually lacking, rarely with a single hair-like glandu- 
liferous seta. Pollen grains ca. 25 pm in diameter. Plate 110. 

The monotypic genus Hartwrightia occurs in moist areas 
and at edges of marshes in pine lands in peninsular Florida 
as far south as Highlands County and as far north as 
southeastern Georgia. The genus is the only member of 
the Eupatorieae in the southeastern United States having 

an essentially epappose achene. The plants are notable 
otherwise for the dense glandular punctation on the stems, 
leaves, involucre, corollas, and achenes. The corollas are 
also unusually short and broad with a scarcely distinct 
basal tube. The corollas are apparently usually pink or 
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automatically treated in artificial groups in the traditional 
systems of classification of the Eupatorieae. The original 
placement of the genus was in the subtribe “Piquerieae” 
in the sense of Bentham and Hooker (1873). The actual 
suggested relationship was to the genera Gymnocoronis 
and Adenostemma in that group. The relationship was the 
same as suggested by B. Robinson (1913a) under his more 
narrowly circumscribed subtribe Adenostemmatinae. 
During the interim, Holzinger (1893) had noted the fact 
that typical Piqueriinae lacked an anther appendage, and 
that Hartwrightia had a distinct anther appendage. On 
that basis, Holzinger suggested a position for Hartwrightia 

It was not until 1977 that H. Robinson and King sug¬ 
gested a relationship for Hartwrightia in the Liatris group, 
on the basis of its geography and rosulate habit. The re¬ 
lationship seems to be supported by the form of the achene 
base with its lack of a carpopodium and by the cellular 
detail of the corolla. Chemistry is somewhat supportive, 
since heliangolides, benzofurans, and diterpenes have been 
found in both Hartwrightia and Liatris (Bohlmann et al., 
198lfc). The lack of setulae on the achene prevents con¬ 
firmation of the relationship on the basis of the distinctive 
form of setulae found in other Liatrinae. The only char¬ 

acters in direct conflict with the other Liatrinae are the 
lack of pappus and the five-angled achenes. Neither of 
these is seen as sufficient reason to reject the placement 
of Hartwrightia in the subtribe. 

Actually, the achenes of a few specimens of Hartwright¬ 
ia are not completely epappose, although the structure 
involved is scarcely recognizable as being a pappus. A few 

from the positions where a pappus bristle might be. The 
filaments are hair-like and flexuous with a few capitate 
glands bom along their length. It is not known whether 
such structures were seen by the authors who placed Hart¬ 
wrightia in the relationship of Adenostemma which has 
pappus knobs bearing glands on their tips. It is certain, 
however, that the anomalous structures in Hartwrightia 
are totally unlike the knobs in Adenostemma, and are not 
evidence of any special relationship between the genera. 

The generic name Hartwrightia honors Dr. S. Hart 
Wright, the collector of the Florida specimens from which 
the genus was originally described. 

The following single species is recognized in the genus: 

Hartwrightia floridana A. Gray ex S. Watson, Florida, Georgia. 

Subtribe X. Fleischmannunae 

Fleischmanniinae R. King & H. Robinson, Phytologia 46: 447. 1980. Type: Fleischmannia Schultz-Bip. 

Erect annual or mostly perennial herbs, moderately branched, without rosulate basal leaves. Leaves op¬ 
posite, rarely alternate, distinctly narrowly petiolate; blades serrate to rarely dissected. Inflorescence terminal 
on stems or branches, with corymbose or cymose branches, heads clustered, usually pedicellate; involucral 
bracts usually distinctly subimbricate with bracts of graduated lengths, persistent; receptacle flat to slightly 
conical, epaleaceous. Flowers (10-)20-50 in a head; corollas lavender or bluish to white, with short basal 
tube, throat narrowly campanulate, with veins thickened below; lobes shortly triangular, cells prorulose on 
inner and outer surfaces, without stomata on outer surface; anther collar slender, with cells elongate or 
indistinct, ornamented with dense transverse annular thickenings; anther appendage about as long as wide; 
style base usually not enlarged, glabrous below, with scattered glands or hairs on shaft in Sartorina-, style 
branches filiform, not or scarcely broadened distally, densely papillose. Achenes prismatic, 5-ribbed, terete 
in Sartorina, micropunctations of achene walls not strongly aligned in transverse bands; carpopodium distinct 
with slight projecting upper rim, with mostly subquadrate thick-walled cells, carpopodium indistinct in 
Sartorina; pappus of 5 to many scabrid capillary bristles in 1 series, with pointed apical cells. Basic chro¬ 
mosome numbers x = 4, 10. 

The subtribe Fleischmanniinae has various individual 
characters that suggest comparison with many other sub¬ 
tribes of the Eupatorieae, but the combination of char¬ 
acters precludes inclusion of the present group in any of 
the others. The subtribe resembles the Gyptidinae in the 
general presence of papillose corolla lobes and strongly 
annulated anther collars, but differs in details of these as 
well as its basically subimbricate involucre and thick- 
walled carpopodial cells. The involucre is more like the 
Ayapaninae, but the corolla lobes of the latter are basically 
smooth and the style base is enlarged and sometimes pu¬ 

bescent. The Critoniinae have deciduous inner involucral 
bracts and smooth corolla lobes. Of all of these, none, 
except some of the Ayapaninae, have any parti< 
superficial resemblance to the ~ ' 

A subtribe to which the Fleis..... a 3l 
superficial resemblance, and with which its species lmv* 
often been confused in herbaria, is the Oxylobinae. How¬ 
ever, the subtribe Oxylobinae is nc 
fering in its basically eximbricate 
lobes with densely papillose inner 
outer surfaces, its anther collars wii 

>t closely related, dif- 
involucre, its corolla 
surfaces and smooth 
th many subquadrate 
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cells and no distinct annulations, its unrimmed carpo- 
podium with thin-walled cells, its usually enlarged style 
base, and its basic chromosome number of mostly ,v = 
17. The members of the Oxylobinae that vary from the 
above standard are not convergent with the Fleischman- 

The Fleischmanniinae are actually unique in the tribe 
in the details of their narrow strongly annulated anther 
collars and in the prorulosity of the corolla lobes. The 
prorulosity is approached, but in no way equalled, in only 
one other genus of the tribe, Phanerostylis, which is a 
specialized member of the Alomiinae. The combination 
of characters in the Fleischmanniinae not only prevents 
inclusion in other subtribes, but leaves the closest rela¬ 
tionship of the subtribe in doubt. 

The subtribe Fleischmanniinae consists almost entirely 
of the single large and distinctive genus Fleischmannia, 
and the discussion under that genus should be consulted 
for many significant details of the group. The only other 
member of the subtribe is the monotypic, and in some 
ways rather freakish, Sartorina, which has a unique pu¬ 
bescence of scattered glands and hairs on the shaft of the 
style and a unique form of terete non-carbonized achene. 

Because of the characteristic capillary pappus, the mem¬ 
bers of the Fleischmanniinae have been mostly included 
in the genus Eupatorium in traditional systems of clas¬ 
sification. An exception is the type species of Fleisch¬ 
mannia which was distinguished by its pappus of five 
bristles. Complications resulting from that generic con¬ 
cept are noted under Fleischmannia. 

The Fleischmannii 
in Mexico, Central / 
South Amei i. Only t 

s a distribution concentrated 
a, and the western parts of 
ecies reach eastern Brazil and 
eastern United States. The 

the Oxylobinae to which the subtribe is not closely related. 
The pattern is in particularly strong contrast to the three 
subtribes, Eupatoriinae, Disynaphiinae, and Gyptidinae, 
which are mostly or completely restricted to the eastern 

The only particularly well-known member of the sub¬ 
tribe is the wide-spread weedy annual, Fleischmannia mi- 
crostemon, which has been of interest cytologically be¬ 
cause of its anomalous chromosome number of n = 4. 

The chemistry of a few species of Fleischmannia has 
been studied by Bohlmann et al. (1981/). 

KEY TO THE GENERA OF THE SUBTRIBE FLEISCHMANNIINAE 

1. Achenes prismatic with 5 ribs, with blackened layer internally; shaft of style glabrous 
1'. Achenes terete, without blackened layer, shaft of style bearing hairs and glands._ 

111. Fleischmannia 
-112. Sartorina 

111. Fleischmannia 

Fleischmannia Schultz-Bip., Flora 33: 417, 1850. Type: Fleischmannia rhodostyla Schultz-Bip. [= Fleisch¬ 
mannia arguta (H.B.K.) B. Robinson]. 

Erect annual or perennial herbs or subshrubs, usually sparingly branched. Stems terete, striated. Leaves 
usually opposite, rarely subopposite or alternate, usually with slender petioles, often elongate; blades elliptical 
to rhomboidal or broadly cordate-ovate, upper margin serrate or crenulate, blades dissected into long narrow 
segments in F. carletonii, venation pinnate to trinervate, with or without glandular punctations below. 
Inflorescence laxly branching, with laxly cymose to densely corymbose branches; pedicels short to moderately 
long. Involucral bracts 20-30, subimbricate, rarely eximbricate, in 2-4 series, usually unequal and graduated 
in length, rarely subequal, persistent, spreading with age, rounded to acute at tip; receptacle flat to slightly 
convex, rarely minutely conical, glabrous or with minute scattered hairs. Florets (10-)20-50 in a head; 
corollas white, lavender, bluish, or purple, with rather short basal tube, limb narrowly funnelform with 
subcampanulate base, with outer surface above or on the lobes often with short hairs or glands, veins greatly 
thickenend in tube or throat; cells of limb mostly narrow with sinuous walls, mostly with upper ends projecting 
as papillae on inner surface of upper throat and on both surfaces of lobes; lobes short, broadly triangular, 
moderately spreading; anther collars slender, with mostly oblong cells, cell walls with dense transverse 
annulations throughout; anther appendage broadly ovate or oblong, about as long as wide; style base not 
enlarged, glabrous; style branches linear, not or scarcely broadened distally, densely long-papillose. Achenes 
prismatic, 5-ribbed, usually with setulae or scabrae on ribs or upper parts, usually without glands, ribs often 
pale; carpopodium distinct with prominent upper rim, stopper-shaped with rounded edges, cells subquadrate 
to short-oblong, with greatly thickened walls. Pappus of 5-40 slender scabrid sometimes slightly fragile 
bristles in one series, apical cells of bristles acute. Pollen grains ca. 15-20 nm in diameter. Plate 111. 



xm-xV.-B.Hcad, x 5,—C. Corolla showing anthers, xl9,_D 
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The genus Fleischmannia was originally described for 
a single species from Mexico having a pappus with five 
widely spaced bristles, and the genus continued to be de¬ 
fined by that form of pappus for the next hundred years. 
The species added to the genus under the traditional con¬ 
cept, however, proved to form a highly artificial group. 
Three of the added species are now known to be Hof- 
meisteriae (King & Robinson, 1966) and one is an Ager- 
atina (King & Robinson, 19706). 

Even as the traditional concept of Fleischmannia pre¬ 
vailed, some authors seemed aware of more natural re¬ 
lationships. In the original description of Eupatorium tri- 
nervium Schultz-Bip. (Seemann, 1852-1857) there was 
the comment “Eupatorio arguto H.B.K. ... affinis esse 
videtur,” and B. Robinson (1926a) remarks in his de¬ 
scription of Eupatorium rivolurum “This species in habit, 
habitat, foliage, and in some details of pubescence recalls 
Fleischmannia arguta (H.B.K.) Robinson,-The species, 
if referred to Fleischmannia would by its indefinite (though 
not very numerous) pappus-bristles, break down the slight 
distinction between that genus and Eupatorium. If, on the 
other hand it is referred to Eupatorium (from which on 
technical grounds it cannot be readily separated) its close 
similarity to Fleischmannia must render the further sep¬ 
aration of that genus rather artificial. Neither disposition 
is entirely satisfactory.” 

The natural limits of Fleischmannia were determined 
by King and Robinson (1970a) with removal of all the 
previously included species except the type. At that time 
52 species were added to the genus that had previously 
been placed in Eupatorium. Subsequent papers have added 
more species (King & Robinson, 19746, 1974*>, 1975m, 
19776, 19786), with the genus ultimately proving to be 
the seventh largest in the tribe. Regarding the traditional 
character of the genus, there are some species, including 
F. pycnocephala, with the pappus bristles slightly sepa¬ 
rated from each other, and one species, F. capillipes, has 
only ten bristles. The type remains the only species with 
only five bristles. 

All specimens seen of Fleischmannia multinervis, the 
single collection of F. guatemalensis, many specimens of 
F. bohlmanniana, and a few specimens of F. pycnocephala 
(King & Robinson, 1975m, 1978) have the outermost four 
achenes of each head lacking setulae and pappus. The 
presence of such calvous achenes does not seem to be 
necessarily species constant, but it seems to be restricted 
geographically, being presently known only from Guate¬ 
malan and Mexican specimens. A similar condition of 
peripheral calvous achenes was cited by B. Robinson 
(19136) for some species of Trichogonia in the subtribe 
Gyptidinae. 

Although not a primary character of the genus, the in¬ 
volucre of Fleischmannia is basically subimbricate, and 
the genus can generally be distinguished from members 
of the Oxylobinae by the character. Williams (1975) men- 

imitans, an involucral form also seen in the type species, 
F. arguta, and in F. capillipes. The involucral form is 
eximbricate in the sense of having narrow seemingly weakly 
overlapping bracts, but is not eximbricate in the sense of 
subequal lengths of the bracts. As in other species of the 
genus, the involucre has bracts of graduated lengths, al¬ 
though the shorter bracts are comparatively less numer- 

The distinct nature of the genus Fleischmannia is evi¬ 
dent in the distinctive overall aspect of the individual 
florets, involving both the corollas and the achenes. Still, 
most of the definitive characters such as the prorulosity 
of the corolla lobes and the narrow annulated anther col- 

n under a binocular microscope 
• key. One microcharacter that 

can be seen, however, is the ribbing of the basal tube of 
the dried corolla caused by the greatly thickened veins in 

The number of flowers in the heads of Fleischmannia 
is almost always 20 or more. Counts of ten flowers are 
known for F. matudae, based on one collection number, 
and have been reported in Eupatorium valerianum (= F. 
hymenophylla), where it has not been confirmed by ex¬ 
amination of the type or any other specimens. 

There are two examples in Fleischmannia of significant 
variations in chromosome numbers. H. Baker (1967) 
studied the two annual species, F. microstemon and F. 
sinclairii, the former a common weedy species. H. Baker 
reported the anomalous n = 4 in both species, but reex¬ 
amination of specimens and accurate delimitation of the 
species shows that the n = 4 is restricted to and charac¬ 
teristic of F. microstemon (King & Robinson, 1975r; R. 
King et al., 1976). A count of n = 4 has also been reported 
by Grashoffet al. (1972) from the comparatively unrelated 
perennial herb, F. hymenophyllum from Costa Rica, but 
the count has not been duplicated. 

In Central America, a series of species seems to form 
a rather classical polyploid complex. The two widely dis¬ 
tributed species, F. pycnocephala and F. pratensis, are 
among a number of comparatively variable species in the 
area that are polyploid, with numbers of n = 20 or 30. In 
the same area, a number of more localized and less vari¬ 
able species such as F. seleriana and F. bohlmanniana 
prove to be diploids with n = 10 (R. King et al., 1976; 
King & Robinson, 19786). The latter species, which seem 
comparatively insignificant, are actually the basic ele¬ 
ments in the polyploid complex. 

The chemistry of five species has been studied, with 
reports of a number of rather widely distributed com¬ 
pounds and one new caryophyllene derivative (Bohlmann 
et al., 1981 /). Sesamin-like lignans have been isolated from 
three of the species. Such lignans occur in various other 
members of the Asteraceae, including a few Eupatorieae, 
but seem unusually common in Fleischmannia. 
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The genus Fleischmannia is widely distributed from the 
southern United States southward through Mexico and 
Central America to Argentina in South America. The vast 
majority of the species are concentrated in Mexico, Cen¬ 
tral America, and the Andes. Members of the genus are 
rare in Brazil and mostly adventive in the West Indies. 
Members of the genus are included in many early treat¬ 
ments of tropical Eupatorieae such as that of B. Robinson 
(1926b) in the Trees and Shrubs of Mexico, but the species 

l concept of Eupatorium are not 
r particularly accurately de¬ 

limited. The only treatment along modem lines is that 
provided by King and Robinson (1975y) for the eleven 
species in Panama, with a key and some discussion of 
extraterritorial relatives. 

The limited description of Caradesia paucijlora Rafi- 
nesque (1838) of the eastern United States is somewhat 
suggestive of Fleischmannia incarnata of that area. The 
Rafinesque name, however, is provisional and invalid, 
having no priority as either a genus or species. 

The genus Fleischmannia was named by Schultz-Bi- 
pontinus in honor of his teacher at Erlangen, Hon. Prof. 
Dr. Gottfried Fleischmann. 

The following 79 species a : recognized in the genus: 

tobinson) R. King & H. Rob- 

Fleischmannia antiquorum (Standley & Steyerm.) R. King & H. 
Robinson, Guatemala. 

Fleischmannia arguta (H.B.K.) B. Robinson, Mexico, Guate¬ 
mala, Honduras, Nicaragua, Costa Rica? 

Fleischmannia bergantinensis (V. Badillo) R. King & H. Rob- 

Fleischmannia blakei (B. Robinson) R. King & H. Robinson, 
Honduras. 

Fleischmannia bohlmanniana R. King & H. Robinson, Guate- 

Fleischmannia bridgesii (B. Robinson) R. King & H. Robinson, 
Bolivia. 

Fleischmannia capillipes (Benth. ex Oersted) R. King & H. Rob¬ 
inson, Mexico, Guatemala, El Salvador, Nicaragua. 

Fleischmannia carletonii (B. Robinson) R. King & H. Robinson, 
Honduras. 

Fleischmannia chiriquensis R. King & H. Robinson, Panama. 
Fleischmannia ciliolifera R. King & H. Robinson, Honduras. 
Fleischmannia cookii (B. Robinson) R. King & H. Robinson, 

Peru. 
Fleischmannia croatii R. King & H. Robinson, Panama. 
Fleischmannia crocodilia (Standley & Steyerm.) R. King & H. 

Robinson, Guatemala. 
Fleischmannia cuatrecasasii R. King & H. Robinson, Colombia. 
Fleischmannia deborabellae R. King & H. Robinson, Guatemala. 

nnia dissolves (Baker) R. King & H. Robinson, Brazil. 
nnia ejidensis (V. Badillo) R. King & H. Robinson, 

Fleischmannia fragilis (B. Robinson) R. King & H. Robins 

Fleischmannia harlingii R. King & H. Robinson, Ecuador. 
Fleischmannia haughtii R. King & H. Robinson, Colombia. 
Fleischmannia holwayana (B. Robinson) R. King & H. Robin 

son, Mexico. 
Fleischmannia hymenophylla (Klatt) R. King & H. Robinson 

Fleischmannia ignota (V. Badillo) R. King & H. Robinsoi 

s (B. Robinson ) R. King & H. Robinso 
ador, Honduras, Nicaragua, Costa Rica. 
ata (Walter) R. King & H. Robinson, E 

Guatemala, El S 

United States, h 
Fleischmannia klattiana (Hieron.) R. King & H. Robinson, Co 

lombia. 
Fleischmannia laxa (Gardner) R. King & H. Robinson, Brazil 
Fleischmannia laxicephala (Cabrera) R. King & H. Robinson 

Brazil. 
Fleischmannia lellingeri R. King & H. Robinson, Colombia. 
Fleischmannia lithophila (B. Robinson) R. King & H. Robinson 

Peru. 
Fleischmannia lloensis (Hieron.) R. King & H. Robinson, Ec 

uador. 
Fleischmannia magdalenensis (B. Robinson) R. King & H. Rob 

inson, Colombia. 
Fleischmannia marginata (Poeppig & Endl.) R. King & H. Rob¬ 

inson, Peru. 
Fleischmannia matudae R. King & H. Robinson, Mexico. 
Fleischmannia mayorii (B. Robinson) R. King & H. Robinson 

Colombia. 
Fleischmannia mercedensis (B. Robinson) R. King & H. Rol 

Fleischt 

Fleischt nnia ferreyrii R. King & H. Robinson, F 

Fleischmannia misera (B. Robinson) R, King & H. Robinsoi 
Colombia, Panama. 

I (V. Badillo) R. King & H. Rol 

'tinervis (Benth.) R. King & H. Robinsoi 
Guatemala, El Salvador. 

Fleischmannia nix R. King & H. Robinson, Honduras. 
Fleischmannia obscurifolia (Hieron.) R. King & H. Robinsoi 

Fleischmanni 
Ecuador. 

Fleischmannia pennellii (B. Robinson) R. King & H. Robinson 

Oersted) R. King & H 

t) R. King & H. Rob- 

V) R, King & H. Rob- 

Fleischmannia plectranthifolia (Benth. i 
Robinson, Costa Rica. 

Fleischmannia polopolensis (B. Robins 
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Fleischmannia prasiifolia (Griseb.) R. King & H. Robinson, Ar¬ 
gentina, Brazil, Paraguay. 

Fleischmanniapratensis (Klatt) R. King & H. Robinson, Mexico, 

Fleischmannia purpusii R. King & H. Robinson, Mexico. 
Fleischmannia pycnocephala (Less.) R. King & H. Robinson, 

Mexico, Guatemala, El Salvador, Belize, Honduras. 
Fleischmannia pycnocephaloides (B. Robinson) R. King & H. 

Robinson, Guatemala, El Salvador, Honduras, Nicaragua. 
Fleischmannia remotifolia (DC.) R. King & H. Robinson, Brazil. 
Fleischmannia rhodotephra (B. Robinson) R. King & H. Rob¬ 

inson, Peru. 
Fleischmannia rivulorum (B. Robinson) R. King & H. Robinson, 

Fleischmannia saxorum (Standley & Steyerm.) R. King & H. 
Robinson, Guatemala. 

Fleischmannia schickendantzii (Hieron.) R. King & H. Robin¬ 
son, Argentina, Bolivia. 

Fleischmannia seleriana (B. Robinson) R. King & H. Robinson, 

Fleischmannia sideritides (Benth. ex Oersted) R. King & H. Rob¬ 
inson, Costa Rica, Panama, Ecuador. 

Fleischmannia sinaloensis (B. Robinson) R. King & H. Robin- 

Fleischmannia sinclairii (Benth. ex Oersted) R. King & H. Rob¬ 
inson, Mexico, Central America to Panama. 

Fleischmannia sonorae (A. Gray) R. King & H. Robinson, Ar- 

Fleischmannia soratae (Schultz-Bip. ex B. Robinson) R. King & 
H. Robinson, Bolivia. 

Fleischmannia splendens R. King & H. Robinson, Guatemala. 
Fleischmannia steyermarkii R. King & H. Robinson, Venezuela. 
Fleischmannia tamboensis (Hieron.) R. King & H. Robinson 

Bolivia. 
Fleischmannia trinervia (Schultz-Bip.) R. King & H. Robinson, 

Fleischmannia tysonii R. King & H. Robinson, Panama. 
Fleischmannia viscidipes (B. Robinson) R. King & H. Robinson, 

Guatemala. 
Fleischmannia yungasensis (B. Robinson) R. King & H. Rob- 

112. Sartorina 

Sartorina R. King & H. Robinson, Phytologia 28:98.1974. Type: Sartorina schultzii R. King & H. Robinson. 

Erect to partially decumbent perennial herbs, with many branches. Stems terete to subquadrangular, slightly 
striated, densely puberulous. Leaves opposite, with long narrow petioles; blades broadly ovate to deltoid, 
base truncate, margins crenulate to obtusely serrulate, apex short-acute, distinctly trinervate from base. 
Inflorescence terminal on branches, subthyrsoid with subcorymbose branches, pedicels slender, moderately 
long. Involucral bracts ca. 20, subimbricate, in ca. 3 unequal graduated series, persistent, spreading with age, 
outer bracts ovate, inner bracts oblong; receptacle flat, glabrous. Florets ca. 15-22 in a head; corollas white 
or lavender?, with short, narrowly cylindrical basal tube, limb narrowly funnelform with subcampanulate 
base, glabrous outside below lobes, veins greatly thickened in tube and throat; cells of limb mostly narrow 
with sinuous lateral walls, with upper ends projecting as papillae on upper inside surface of throat and on 
both surfaces of lobes; lobes broadly triangular, with glands on outer surface; anther collar very narrow, cells 
mostly oblong, with dense transverse annular thickenings on walls; anther appendage shortly oblong, slightly 
longer than wide; style base slightly enlarged, glabrous; style shaft sparsely pilosulous and stipitate-glandu- 
liferous; style branches linear, densely long-papillose. Achenes terete, narrowed below to a point, glabrous, 
with 5 narrow veins, without black deposits in walls, with large cells forming rather spongiose tissue between 
veins; carpopodium undifferentiated; upper callus slightly swollen and rather spongiose; pappus of ca. 15 
slender somewhat non-contiguous scabrid persistent bristles, apical cells of bristles sharply acute. Pollen 
grains ca. 18 Mm in diameter. Plate 112. 

The genus Sartorina is unquestionably related to 
Fleischmannia, having the same form of corolla with pro- 
rulose lobe surfaces, and the same type of anther collar, 
but is too different in the form of its achene and style 
shaft to be included in that genus. The sparse hairs and 
long-stalked glands on the shaft of the style are not equalled 
in any other member of the Asteraceae and are not present 
in Fleischmannia. The achene lacks both the carboniza¬ 
tion and carpopodium that are characteristic of Fleisch¬ 
mannia. The lack of carbonization is nearly unique in the 
tribe. Fleischmannia never has even the slight enlarge¬ 
ment of the style base seen in Sartorina, and has larger 
denser papillae on the style branches. 

In the features that Sartorina shares with Fleischman¬ 
nia, the isolation of the subtribe seems to be further ac¬ 
centuated. Unfortunately, the distinct characters of Sar¬ 
torina are not instructive. Both the style shaft and the 
achene are too unique to suggest convergence or hybrid¬ 
ization with any other group in the tribe. The two char¬ 
acters are actually rather freakish in their nature, and the 
achene is reduced to the point of probable sterility. It is 
possible that the type of Sartorina is the product of a 
single anomalous event. 

It is certainly true that Sartorina is known from only a 
single specimen of somewhat questionable nature. The 
specimen is from the Schultz-Bipontinus herbarium in 
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Plate 112. Sartorina schultzii R. King & H. Robinson.-A. Habit, x%, with 
showing anthers, x 27. -D. Style, x27.-E. Achene, x27. £-B. Head, X12.-C. CoroUa 
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the Paris Museum where it was annotated as Sartoria 
eupatorioides, apparently by Schultz-Bipontinus. The ge¬ 
nus, as annotated, was never published, and the name 
Sartoria is not now available, being used for a genus of 
the Fabaceae from the Middle East. The Paris material is 
obviously a duplicate specimen, with a part of an inflo¬ 
rescence and one lower leaf from an original that must 
have been destroyed at Berlin. The Paris specimen has a 
penciled note that we read as follows: “nov. Eupat. genus 
ob ach & pappus connata,” and “Sartoria n. g., ach. teretia 
(non striate) oblonga glabra albida apice in cupulam bre- 
vem spongiosam expansa e qua pappas oritur 1 ser pilosa, 
cap. 22 flora, rec. plana.” 

Among all the notes on the Paris specimen, there is 
none giving any collection data, even the country of origin. 
The relationship of the plant does not allow localization 
of the plant closer than Tropical America. The only prob¬ 
able clue on the specimen regarding place of origin seems 
to be the name given to the plant by Schultz-Bipontinus. 
It seems likely that “Sartoria” was intended to honor 
Carlos Sartorius 1796-1872 who lived at Mirador in Ve¬ 
racruz, Mexico, for most of his life following 1820. 

The following single species is recognized in the genus: 

Sartorina schultzii R. King & H. Robinson, Mexico? 

Subtribe XI. Critoniinae 

Critoniinae R. King & H. Robinson, Phytologia 46: 447. 1980. Type: Critonia P. Browne. 

Perennial herbs, erect or scandent shrubs, or small trees, unbranched to densely branched, rarely with 
rosulate or congested basal leaves. Leaves mostly opposite, sometimes alternate, usually petiolate with rather 
short to moderately long petioles, infrequently long-petiolate or sessile; blades entire or serrate to rarely 
dissected. Inflorescence terminal on stems or branches, or lateral, to rarely axillary, usually with corymbose 
branches, heads clustered, pedicellate or sessile; involucral bracts weakly to strongly subimbricate or imbri¬ 
cate, bracts usually graduated in length, inner bracts usually deciduous, at least outermost bracts persistent; 
receptacle flat to slightly convex, rarely conical, with or without paleae. Flowers 1-300 in a head; corollas 
white to lavender, reddish, or purple, rarely bluish, usually funnelform, sometimes tubular or with cam- 
panulate throat, glabrous or sometimes with hairs on inner surface; cells of limb mostly elongate; lobes 
shortly to longly triangular or oblong, shorter than wide to three times as long as wide, smooth on both 
surfaces, without stomata on outer surface; anther collar cylindrical, less than 5 times as long as wide, rarely 
very short, subquadrate cells usually present, at most filling less than lower half, without or with weak annular 
ornamentation on cell walls; anther appendage often as long as wide or longer, less often half as long as wide 
or less, rarely essentially lacking (Ophryosporus); style base not enlarged, glabrous; style branches filiform or 
linear to distinctly clavate, mamillose or distally smooth, rarely distinctly short-papillose. Achenes prismatic 
to fusiform, 5-ribbed, micropunctations of achene walls not strongly aligned in transverse bands; carpopodium 
usually distinct, usually without projecting upper rim, sometimes procurrent along ribs of achene, cells small 
to large, with rather thick to thin walls; pappus usually of many capillary scabrid bristles in one series, with 
tips not to greatly expanded, apical cells obtuse to sharply acute, pappus infrequently squamiform or lacking. 
Basic chromosome number x =10. 

The subtribe Critoniinae is most notable for its lack of 
three types of structural specialization, lack of papillosity 
or otherwise shortened cells on the inner surface of the 
corolla lobes, lack of any enlargement or pubescence at 
the base of the style, and lack, with minimal exception, 
of distinct papillosity on the style branches. Also, in the 
Critoniinae, any annular thickenings in the cells of the 
anther collar are weak compared to those of most Gyp- 
tidinae or Ageratinae. The Critoniinae, as such, might 

have been removed, reminiscent of the broad concept of 
genus Eupatorium in the traditional systems of classifi¬ 
cation of the tribe. There seem to be some trends through 
most members of the Critoniinae such as deciduous in¬ 
volucral bracts, however, and many of the genera that 

seem superficially very different can be linked by inter¬ 
mediates. At present, the subtribe is viewed as being gen¬ 
erally natural, with some important but related subgroups. 

The Critoniinae seem thoroughly distinct from the pre¬ 
viously discussed subtribes of the Eupatorieae which tend 
to have persistent and sometimes eximbricate involucres, 
and which usually have strongly annulate thickenings on 
the walls of the anther collars. The style branches of the 
Critoniinae are usually broadened and clavate apically, in 
a manner reminiscent of the Alomiinae, but the broad¬ 
ened parts in the Critoniinae are more restricted to the 
tip and flattened, without any significant thickening or 
rounding on the back. 

Actual relationships of the Critoniinae seem to be to 
the subtribes that follow in this treatment, Praxelinae, 
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Hebecliniinae, and Neomirandeinae. The three related 
subtribes are comparatively small and are not necessarily 
more phyletically significant than some of the individual 
subgroups of the Critoniinae, nevertheless, each shows 
distinctive characteristics and internal integrity that make 
segregation at the subtribal level advantageous. The Prax- 
elinae differ most significantly by the totally deciduous 
involucre, usually starting with the outermost bracts, and 
by usually having papillose inner surfaces of the corolla 
lobes. The Hebecliniinae have more elongate anther col¬ 
lars with more subquadrate cells, a strong tendency for 
pubescent receptacles, and many members with a chro¬ 
mosome base number of x = 16. The Neomirandeinae 
grow as epiphytes or in humus, and also have longer an¬ 
ther collars and high chromosome base numbers. The 
epiphytism of the Neomirandeinae does not seem to be 
related to that of the one distinctly epiphytic genus of the 
Critoniinae, Tuberostyles. The distinctions of the related 
subtribes are discussed more fully under their individual 
treatments. 

Some subgroups of the Critoniinae show extreme spe¬ 
cializations that might themselves seem to justify subtri¬ 
bal status, but these are linked by intergrading forms. The 
Critonia subgroup, itself, includes Critonia, Critoniadel- 
phus, XJrbananthus, and Adenocritonia, with various ten¬ 
dencies toward glabrous leaves with internal secretory 
pockets, tubular corollas, and stramineous involucral 
bracts, but none of the tendencies are consistent through¬ 
out the group, and only the secretory pockets are restricted 
to it. The large Koanophyllon group includes segregate 
genera such as Bishovia, Lorentzianthus, Idiothamnus, and 
Chacoa of temperate South America, Nothobaccharis of 
Peru, Ophryosporus of the Andes, Sphaereupatorium and 
Santosia of Brazil, Grisebachianthus of Cuba, and the 
strongly paleaceous Eupatoriastrum of Mexico and Cen¬ 
tral America, with variations toward short anther ap¬ 
pendages and eximbricate involucres, but both characters 
vary, even within Koanophyllon. Fleischmanniopsis of 
Mexico and Central America seems rather intermediate 
between the Koanophyllon and Critonia groups. Two gen¬ 
era, Mexianthus and Neohintonia of Mexico, with single- 
flowered heads in a cluster, are unquestionably closely 
related to Koanophyllon. The Andean group of the Cri¬ 
toniinae, with broadened strap-shaped style branches, 
reaches its extreme form in Aristeguietia which has mostly 
persistent involucral bracts and one species with a conical 
receptacle, but the genus seems linked to more typical 
elements of the subtribe through such genera as Badilloa, 
Asplundianthus, Cronquistianthus, and Ophryosporus. The 
group of Critoniinae including Malmeanthus. Austrocri- 
tonia, Steyermarkina, and Neocabreria seems notable as 
a group only because of their geography, being mostly 
isolated in the moist areas in and near southern Brazil. 
The two endemic West Indian genera, Antiilia of Cuba, 
and Eupatorina of Hispaniola, seem distinctive in their 
reduced somewhat rosulate or congested basal leaves, but 

.tribe. Even 

dant in the Critoniinae. If there a 
elements in the present concept of the subtribe, they would 
be small and isolated genera such as Amboroa of Peru 
and Bolivia, with the uniquely greatly expanded tips on 
their otherwise smooth pappus bristles, Corethamnium 
of Colombia with its narrow corolla throat forming an 
apparent continuation of the basal tube and its strongly 
papillose style branches, or the epappose Tuberostyles, a 
specialized epiphyte on Mangroves along the Pacific Coast 
from Panama to northern Ecuador. 

Most members of the Critoniinae have a pappus of 
many capillary bristles, and were included in the broad 
concept of Eupatorium in older classifications. Some ele¬ 
ments with variation in pappus or anther appendages, 
however, were recognized as distinct. Mexianthus, one of 
two members of the subtribe with broadly squamellose 
pappus elements, was recognized as distinct, with mention 
of its single-flowered heads, but Neohintonia with similar 
heads and a capillary pappus, was left in Eupatorium. 
Amboroa, with extremely large tips on the pappus bristles, 
was distinguished, while Antiilia, with a short fimbriate 
pappus was described in Eupatorium. The distinctive ax¬ 
illary sessile heads allowed distinction of Uleophytum, 
while Eupatoriastrum and Sphaereupatorium with palea¬ 
ceous receptacles were sometimes recognized and some¬ 
times not. Completely epappose elements of the subtribe 
were segregated either in Tuberostyles or Piqueria, de¬ 
pending on the development of the anther appendages. 
Those placed in Piqueria have proven to be members of 
the genera Koanophyllon and Ophryosporus where the 
pappus form is capillary in other members of the same 
genera. The pappose forms of Ophryosporus were also 

appendages, but were often misidentified as Eupatorium 
in herbaria. 

In the course of the present study, more difficulties have 
been encountered with the Critoniinae than with any other 
subtribe. Initially, it was hoped that a broad concept of 
Critonia could be applied to include most of the members 
that had been previously placed in Eupatorium. However, 
as in the case of Eupatorium, the prospective recipient of 
the rest of the subtribe, Critonia, proved to be a well- 
marked and highly natural restricted group itself, unsuit¬ 
able for expansion. A broader concept failed in other ways 
as well, since many other elements proved too distinctive 
to be included, and too artificial in the aggregate. The 
impression remains of a subtribe with too many segregates 
for the variation that is seen, and some of the genera were 
admittedly originally technical in their distinctions for 
purposes of definability. Still, subsequent reviews of some 
of these genera, such as Fleischmanniopsis (King & Rob¬ 
inson, 1977c) and Neocabreria (King & Robinson, 1978c), 
have shown evidence of strong generic delimitation and 
confirmed the presence of significant internal variation. 
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In any case, the impression of over-segregation is a natural 
result of the size and complexity of the group which lacks 
variations in more obvious characters. A few species of 
the subtribe remain unplaced at present, such as Eupa- 
torium clibadioides of Brazil, which seems near to but 
distinct from either of the probable relatives, Austrocri- 
tonia and Malmeanthus. Also, Critoniella leucolithogena 
seems out of place in its genus. Further study might show 
need for still a few more genera. 

The subtribe Critoniinae is widely distributed in the 
Neotropical Region, but is concentrated in the more moist 
areas of the range, excluding the Amazon Basin. The 
members of the subtribe form the predominant element 
of the tribe in the West Indies, Central America, and the 
Andes. Most of the Brazilian members of the subtribe are 
in the moist areas to the south. Only a few members of 
the Koanophyllon group are found in the drier areas in 
the interior of Brazil where members of the subtribes Gyp- 
tidinae, Eupatoriinae, Ageratinae, Ayapaninae, Alomi- 
inae, and Praxelinae are rather common. The Critoniinae 

r parts of Me: 

The cytology of the Critoniinae seems very uniform as 
far as is known (R. King et al., 1976). All genera counted 
have a base of x - 10, and there seems to be little poly¬ 
ploidy. 

Chemistry has been reported for a few genera of the 
Critoniinae, Critonia (Bohlmann et al., 19776; Fischer et 
al., 1979), Bishovia (Bohlmann et al., \919d), Aristeguie- 
tia (Bohlmann et al., 1980c), and Koanophyllon (Bohl¬ 
mann et al., 1981p). It seems interesting that labdane 
derivatives have been reported from all but the first of 
the four genera tested, but such compounds are found in 
many other Eupatorieae. The chemistry of the subtribe 
does not seem particularly rich. It is a personal opinion 
that such a subtribe, mostly in more moist areas, will not 
show the concentrations of secondary metabolites that are 

imbers of such subtribes as the Gyptidinae or 
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third as long as leaf blade; style branches slender and terete above stigmatic area_135. Critoniella 
39'. Carpopodium with numerous small thick-walled cells below; petioles usually less than one-fourth 

as long as leaf blade; style branches usually slightly flattened and broadened, at least at tip 40 
40. Inflorescence with thyreoid-paniculate branches; most involucral bracts easily deciduous; re¬ 

ceptacle strongly convex, subhemispherical; plants scandent _ _ ' _ 145. Hughesia 
40 . Inflorescence with branches bearing dense glomerulate dusters of heads; most involucral bracts 

usually persistent; receptacle with flower-bearing surface flat; erect or arching herbs 
-•—,• ■u.-wry,—........ _—.— 137. Asplundianthus 

113. Critonia 

Critonia P. Browne, Civ. Nat Hist. Jamaica, Ed. 1. 490. 1756. Type: Eupatorium dalea L. 
Dalea P. Browne, Civ. Nat. Hist. Jamaica, Ed. 1. 314. 1756. Type: Eupatorium dalea L., non Dalea L. 

(Leguminosae). 
Wikstroemia Sprengel, Kongl. Vetensk. Akad. Handl. 167. 1821. Type: Wikstroemia glandulosa Sprengel 

(= Eupatorium dalea L.), nec. Wikstroemia Schrader, 1821, nom. rej. (Theaceae), non Wikstroemia 
Endl., 1833, nom. cons. (Thymelaeaceae). 

Coarse subshrubs to small trees or woody vines, sparingly branched. Stems terete to quadrangular or 
hexagonal, striate, often fistulose, glabrous to densely villous. Leaves opposite, distinctly petiolate, petioles 
sometimes broadly winged; blades elliptical to broadly ovate, base acute to subtruncate or hastate, margins 
entire to serrate, venation pinnate or trinervate from distinctly above base, surfaces without glandular 
punctations, internally with distinct translucent secretory pockets or dots in areoles between veinlets, some¬ 
times appearing lens-like. Inflorescences usually thyrsoid-paniculate, with branches opposite and usually 
spreading at 90° angles; heads either pedicellate or sessile in often dense clusters; heads usually cylindrical 
to fusiform. Involucral bracts ca. 20-25, subimbricate to weakly imbricate, in 4-6 unequal graduated series, 
all but outer series easily deciduous, stramineous, ovate to oblong-lanceolate; receptacle flat to slightly convex] 
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x ^t* US- Critonia dalea (L.) DC.-A. Habit, Head, x?.-C. Corolla showing anthers, x 13.-D. Style, xi3.-E. Achene, 

glabrous. Florets 4-12 in a head; corollas whitish, tubular or narrowly funnelform, glabrous outside or rarely 
a few glands on lobes; cells of limb elongate with slightly sinuous lateral walls; lobes oblong to long-triangular, 
erect to slightly spreading, smooth on inner surface, sometimes roughened at tip outside; filament inserted 
well above base and below middle of corolla; anther collar moderately narrow, with many subquadrate cells 
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below, oblong cells above, walls inornate or with slight annular thickenings; anther appendages larae scarcely 
to distinctly longer than wide; style base not enlarged, glabrous; style branches filiform to slightly spathuhm: 
smooth to slightly mamillose. Achenes prismatic, 5-ribbed, with or without setulae; carpopodiui/a narrow 
rnn or short cylinder, cells small, subquadrate to rounded, cell walls with confluent thickenings; pappus of 
2 1135 peIj“steM’ sca„b7,dl congested bnstles ln 1 senes, tips shghtly enlarged and more densely scabrid, apical 
cells usually acute. Pollen grains ca. 18-23 nm in diameter. Plate 113. 

The genus Critonia was one of the earliest proposed in 
the tribe Eupatorieae, dating from only three years after 
Linnaeus’ Species Plantarum. The genus is one of the 
many usually placed in the synonymy of Eupatorium be¬ 
cause of the presence of a pappus of many capillary bris- 

thors during the first century after its description, especially 
by DeCandolle (1836). DeCandolle seemed to understand 
the genus rather well, citing the tendency for smooth op¬ 
posite leaves, shrubby habit, unenlarged style bases, 3-5 
flowers in the head, imbricate involucres, and even the 
pellucid punctations caused by the internal secretory 

that of DeCandolle in no significant way except being 
broadened to include such species as Eupatorium mori- 
folium of Miller, having less smooth leaves and up to 
twelve flowers in the heads. 

There was some confusion in the early application of 
the name Critonia. The name was initially a substitute in 
the errata of Patrick Browne’s work (1756) for the name 
Dalea used in the text. Browne also provided an illustra¬ 
tion that was misleading, seeming to show such features 
as branched pappus bristles. Lacking knowledge of true 
Eupatorium dalea of Linneaus, on which the genus was 
based, Gaertner (1791) interpreted Critonia as an older 
name for Kuhnia, and Cassini (1819*), on the basis of 
some misidentified material, suggested it might be Ver- 
nonieae. The latter speculations have all proven needless 
with proper knowledge of the type. 

Within the Critoniinae, Critonia is most distinctive in 
the translucent pellucid internal secretory pockets in the 
areoles of the leaves. Such pockets are found only in Cri¬ 
tonia and in a more minute scarcely visible form in the 
two closely related genera, Urbananthus and Critoniadel- 
phus. It is notable that the three genera with the pockets 
lack glandular punctations on the leaves. Most of the re¬ 
maining Critoniinae, including the habitally similar Ad- 

surfaces of the leaves, and none have internal secretory 
pockets in the areoles. The two structures appear to be 
mutually exclusive and presumably serve similar pur¬ 
poses in the plants where they occur. The lack of glands 
on the leaves does not mean that they are absent from 
the entire plant. Glandular punctations occur on the backs 
of the corolla lobes in a few species of Critonia such as 
C. conzattii, and they are characteristically numerous on 
the corolla lobes in Critoniadelphus. For this reason, the 
presence of numerous glands on Adenocritonia is a basis 
for distinction, but does not preclude close relationship. 

The translucent pockets remain a character useful in a 
key only for Critonia. In the genus they are visible with 
a hand-lens when holding a leaf against the light. In some 
like C. morifolia the spots are small and numerous, but 
in the typical subgroup the spots can be seen without a 
hand-lens. In C. stigmatica of Hispaniola, the spots them¬ 
selves look like small lenses in the center of each areole 
of the leaf. The pockets were the basis for the name of 
the latter species. Only in the small C. billbergiana-C. 
eggersii group of smaller-leaved vines are the pockets not 
evident The secretory pockets, in contrast, are not suf¬ 
ficiently obvious in either Urbananthus or Critoniadel¬ 
phus to use as a key character, only as a phyletic one. 

The two most closely related genera can both be dis¬ 
tinguished from Critonia by their short anther append¬ 
ages. Each also has other distinctions. Urbananthus has 
glabrous achenes, anther filaments inserted near the base 
of the corolla, and shorter more abrupt broadened tips on 
the style branches. Critoniadelphus has slender-tipped 
pappus bristles, shorter corolla lobes, and a number of 
glands on the backs of the corolla lobes. 

We have not established subgeneric divisions in Cri¬ 
tonia, but some rather well-defined groups occur in the 
genus. Most evident is the typical element with very nar¬ 
row bases on the achenes with small carpopodia, and larg¬ 
er secretory pockets in the leaves. The other large group 
includes the lianas such as C. billbergiana and coarse or 
scandent subshrubs or shrubs such as C. quadrangularis 
and C. morifolia having larger carpopodia and smaller 
secretory pockets. Two species with distinctive hastate 
leaves have many individually distinctive features. Cri¬ 
tonia peninsularis of Baja California has a distinctive ob¬ 
long anther appendage with many thickenings on the walls 
of the cells. Critonia spiniciaefolia has unusually long ped¬ 
icellate heads, and the nodes of the inflorescence usually 
have numerous extra branches arising from the axils of 
the leaves, sometimes forming a fan of up to seven branch¬ 
es at a node. 

Critonia occurs throughout most of the range of the 
subtribe from Mexico and the Greater Antilles south to 
Argentina in South America. The broader distribution is 
shown by the C. morifolia group, while the typical element 
is limited to the West Indies and Central America. The 
closely related genera, Critoniadelphus and Urbananthus 
both occur within the range of the typical element of 
Critonia, but in different areas from each other. The first 
is resticted to Central America, while the latter occurs in 
restricted localities in Jamaica and southcentral Cuba. 
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The following 40 species are recognized in the genus: 

Critonia arachnoidea (Legn.) R. King & H. Robinson, Argentina. 
Critonia aromatisans (DC.) R. King & H. Robinson, Cuba, Do¬ 

minican Republic. 
Critonia bartlettii (B. Robinson) R. King & H. Robinson, Belize, 

Guatemala. 
Critonia billbergiana (Beurl.) R. King & H. Robinson, Costa Rica, 

Critonia breedlovei R. King & H. Robinson, Mexico. 
Critonia campechensis (B. Robinson) R. King & H. Robinson, 

Critonia conzattii (Greenman) R. King & H. Robinson, Mexico. 
Critonia dalea (L.) DC., Jamaica. 
Critonia daleoides DC., Mexico, Central America to Panama. 
Critonia dominicensis R. King & H. Robinson, Lesser Antilles. 
Critonia eggersii (Hieron.) R. King & H. Robinson, Ecuador. 
Critonia eriocarpa (B. Robinson & Greenman) R. King & H. 

Critonia hebebotrya DC., Mexico, Guatemala, El Salvador, Costa 
Rica. 

Critonia hemipteropoda (B. Robinson) R. King & H. Robinson, 
Mexico (Yucatan). 

Critonia heteroneura Ernst, Colombia, Venezuela. 
Critonia hospitalis (B. Robinson) R. King & H. Robinson, Mex¬ 

ico. 
Critonia ihisii R. King & H. Robinson, Mexico, Guatemala. 
Critonia imbricata Griseb., Cuba. 
Critonia inaequidens (Urban) R. King & H. Robinson, Domin¬ 

ican Republic, Haiti. 
Critonia lanicaulis (B. Robinson) R. King & H. Robinson, Gua- 

Critonia laurifolia (B. Robinson) R. King & H. Robinson, Costa 
Rica. 

Critonia lozanoana (B. Robinson) R. King & H. Robinson, Mex- 

Critonia macropoda DC., Trinidad. 
Critonia magistri (L. O. Williams) R. King & H. Robinson, Gua¬ 

temala, Belize. 
Critonia megaphylla (Baker) R. King & H. Robinson, Argentina, 

Brazil, Paraguay. 
Critonia morifolia (Miller) R. King & H. Robinson, Mexico, 

Guatemala, Belize, El Salvador, Honduras, Nicaragua, Costa 
Rica, Panama, Colombia, \ 

Critonia naiguatensis (V. Badillo) R. King & H. Robinson, Ven- 

Critonia nicaraguensis (B. Robinson) R. King & H. Robinson, 
Nicaragua. 

Critonia parviflora DC., Jamaica. 
Critonia peninsularis (Brandegee) R. King & H. Robinson, Mex- 

Critonia platychaeta (Urban) R. King & H. Robinson, Jamaica. 
Critonia portoricensis (Urban) Britton & P. Wilson, Puerto Rico. 
Critonia pseudo-dalea DC., Cuba. 
Critonia quadrangularis (DC.) R. King & H. Robinson, Mexico, 

Guatemala, El Salvador, Nicaragua. 
Critonia sexangularis (Klatt) R. King & H. Robinson, Guate¬ 

mala, Honduras, Nicaragua, Costa Rica. 
Critonia spinaciaefolia (DC.) R. King & H. Robinson, Mexico. 
Critonia stigmatica (Urban & E. Ekman) R. King & H. Robinson, 

Haiti. 
Critonia thyrsigera (Hieron.) R. King & H. Robinson, Colombia. 
Critonia thyrsoidea (Modno ex DC.) R. King & H. Robinson, 

Mexico, Honduras, Nicaragua. 
Critonia tuxtlae R. King & H. Robinson, Mexico. 

114. Critoniadelphus 

Critoniadelphus R. King & H. Robinson, Phytologia 22: 52. 1971. Type: Eupatorium nubigenum Benth. 

Erect shrubs to small trees, moderately and laxly branched. Stems terete to subhexagonal, not to scarcely 
striated, glabrous to minutely puberulous. Leaves opposite, with short distinct petioles; blades elliptical to 
broadly lanceolate, margin entire to serrulate, pinnately veined, without glandular punctations, with obscure 
internal translucent secretory pockets in areoles between veinlets. Inflorescences pyramidally paniculate; 
heads short pedicellate or in sessile groups of 2-5; heads cylindrical to narrowly campanulate. Involucral 
bracts 25-30, strongly subimbricate to imbricate in 5-6 unequal graduated series, stramineous, orbicular to 
oblong, 2-4-costate, glabrous, inner bracts deciduous; receptacle flat, glabrous. Florets 3-8 in a head; corollas 
white, tubular to minimally funnelform, glabrous below lobes; cells of limb mostly elongate with sinuous 
lateral walls; lobes equilaterally triangular, smooth on inner surface, with glandular punctations clustered on 
outer surface; filaments inserted well above base and below middle of corolla; anther collar rather long- 
cylindrical, cells mostly subquadrate below, oblong above, cell walls with little or no ornate thickenings; 
anther appendage rather short-oblong, slightly but distinctly shorter than wide; style base not enlarged, 
glabrous; style branches distinctly broadened in distal fourth, flattened, mostly mamillose, becoming smooth 
apically. Achenes prismatic, 5-ribbed, sparsely setuliferous and glanduliferous; carpopodium symmetrical, 
short-cylindrical, with slight upper margin when dried, cells minutely subquadrate, in 10-12 series, with 
thickened walls; pappus ofca. 30-35 scabrid contiguous persistent bristles in 1 series, not broadened distally, 
apical cells acute. Pollen grains ca. 22 pm in diameter. Plate 114. 



GENERA OF THE EUPATORIEAE 299 

Plate 114. Criloniadelphus nubigenus (Benth.) R. King & H. Robinson.-A. Habit, x fc.-B. Head, x 5.-C. Corolla outer surface 
110.—D. Corolla inner surface with anthers, x 10.—E. Anther, x 16.-F. Style, x 10.-G. Achene, x 10. 
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Critoniadelphus is part of the small closely related group 
containing Critonia, Urbananthus, and apparently Ad- 
enocritonia. All share a shrubby broad-leaved habit, stra- 

and narrow corollas. The first three have internal trans¬ 
lucent secretory pockets in the areoles of the leaves, though 
these are prominent only in Critonia. Critoniadelphus dif¬ 
fers from Critonia in its more obscure secretory pockets, 
the slender tips on the pappus bristles, the glands on the 
backs of the corolla lobes and on the achenes, and the 
anther appendages which are slightly shorter than wide. 
The genus differs from Urbananthus by the presence of 
any glands and by having the anther filaments inserted 
well above the base of the corolla. Adenocritonia differs 
by the densely glanduliferous leaves and flowers and by 
the much shorter anther appendages. 

In a number of its characters, Critoniadelphus appears 
to be rather transitional between the Critonia group and 
some of the other genera of the Critoniinae such as Fleisch- 
manniopsis, and one species of the latter genus was named 
Eupatorium nubigenoides by B. Robinson for its resem¬ 
blance to the type species of Critoniadelphus. Fleisch- 
manniopsis does not seem very closely related, however. 
The latter differs in the trinervate to subtrinervate ve¬ 
nation of the leaves, the usually persistent inner involucral 
bracts, the pollen grains only 18-20 pm in diameter, the 
slight but distinct annulation of the anther collar cell walls, 
the nearly glabrous corolla lobes, the veins of the corollas 
not reaching into the lobes, the anthers being pinkish with 
much shorter apical appendages, the carpopodium being 

le and tapering with a sharp upper rim, the ribs of the 
tiene being narrower without evident cortication, and 
; pappus bristles being slender and somewhat non-con- 

The two species of Critoniadelphus both have obvious 
enlarged tips on the style branches, more than in any 
species of Critonia except C. hospitalis. In spite of the 
similarity in style branches, C. hospitalis is a member of 
the typical group in Critonia and is not closely related to 
Critoniadelphus. The fact that the latter species and the 
two species of Critoniadelphus were all reduced to syn¬ 
onymy under Eupatorium nubigenum by Williams (1975) 
does not seem particularly significant, since type material 
had not been seen, and since Williams in the same paper 
redescribes material of Critoniadelphus microdon as a sep¬ 
arate species, Eupatorium lucentifolium. 

The genus Critoniadelphus is native to northern Central 
America and southern Mexico. A key to the species has 
been provided by King and Robinson (1971 q). Of the two 
species, C. nubigena seems rather common, while C. mi¬ 
crodon is known from only about three collections. 

The name Critoniadelphus, with the Greek suffix adel- 
phus (= brother), indicates the close relationship to the 
genus Critonia. 

The following two species are recognized in the genus: 

Critoniadelphus microdon (B. Robinson) R. King & H. Robinson, 

115. Urbananthus 

Urbananthus R. King & H. Robinson, Phytologia 22: 55. 1971. Type: Eupatorium critoniforme Urban. 

Erect shrubs or small trees, moderately and laxly branched, glabrous except sometimes in branches of 
inflorescence and margins of involucral bracts. Stems terete, slightly striated. Leaves opposite, petiolate; 
blades elliptical, acute to acuminate at base, margins entire to subserrulate, apices shortly to longly acuminate, 
venation with moderately to rather strongly ascending secondaries, sometimes subtrinervate from well above 
base, areoles with obscure internal translucent secretory pockets. Inflorescence pyramidally paniculate; heads 
short-pedicellate or in sessile groups of 2-6; heads cylindrical to narrowly campanulate. Involucral bracts 
ca. 20-30, in 5-6 unequal graduated series, stramineous, orbicular to oblong, inner bracts deciduous; recep¬ 
tacle usually slightly convex, glabrous. Florets 4-10 in a head; corollas white, tubular, glabrous; cells of limb 
elongate with sinuous lateral walls; lobes oblong to oblong-ovate, mostly erect, smooth on inner surface; 
filaments inserted near base of corolla; anther collars cylindrical, cells mostly subquadrate, short-oblong 
above, walls with little or no ornate thickening; anther appendages short, slightly but distinctly shorter than 
wide, rounded; style base not enlarged, glabrous; style branches with minutely spathulate tips, mamillose 
except at tips. Achenes prismatic, 5-ribbed with somewhat thickened ribs, glabrous; carpopodium distinct, 
without distinct upper margin, symmetrical, short-cylindrical to stopper-shaped, cells minutely subquadrate 
to short-oblong, in 7-8 series, with moderately thickened walls; pappus of ca. 30 scabrid persistent contiguous 
bristles in 1 series, not broadened at tips, apical cells acute. Pollen grains ca. 19 pm in diameter. Plate 115, 

brous, and definitely lacks glandular punctations on any 
part. The genus has internal translucent secretory pockets 
in the areoles of the leaves, as in Critonia, but the pockets 

Urbananthus seems to represent the extreme element 
in the related group containing Critonia, Critoniadelphus, 
and Adenocritonia. Urbananthus is almost totally gla- 
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Urbananthus closely resemble Critonia. The type species 
of Urbananthus is sympatric in Jamaica with the type 
species of Critonia, and was not distinguished from it until 
Urban (1900) noted the comparative lack of pellucid or 
translucent dots in the leaves. More recently, a plant de¬ 
scribed by Adams (1971) as a variety of the type species 
of Urbananthus has proven to be the very distinct Ad- 
enocritonia having densely glanduliferous leaves and an¬ 
ther filaments inserted well above the base of the corolla. 

The genus Urbananthus is known only from the Greater 
Antilles. Though the two species occur on different is¬ 
lands, the Trinidad Mountains in southcentral Cuba are 
the closest part of that island to the island of Jamaica. 

The two species are quite different in superficial appear¬ 
ance, with U. pluriseriatus of Cuba having much stronger 
more ascending lower secondary veins and a longer acu- 

The name Urbananthus is in honor of Ignatz Urban, 
author of the type species and noted worker in the West 
Indian flora in the early part of this century. 

The following two species are recognized in the genus: 

Urbananthus critoniformis (Urban) R. King & H. Robinson, Ja- 

Urbananthuspluriseriatus (B. Robinson) R. King & H. Robins< 

116. Adenocritonia 

Adenocritonia R. King & H. Robinson, Phytologia 33: 281. 1976. Type: Adenocritonia adamsii R. King & 
H. Robinson. 

Erect shrubs, with moderate branching. Stems terete, becoming striate when dry, sparsely puberulous. 
Leaves opposite, with slender petioles; blades ovate, subtrinervate from well above base, with a few other 
equally ascending secondary veins, base and apex narrowly acuminate and entire, intervening margin serrulate 
to serrate, undersurface densely glandular-punctate. Inflorescence a broad corymbose cyme with densely 
corymbose branches; heads shortly pedicellate or sessile in fascicles of 2—3. Involucral bracts strongly sub¬ 
imbricate in 6-7 strongly unequal series, lower bracts densely congested in 3-4 slightly spreading series, 
persistent, broadly ovate, inner bracts 12-15 in 3-4 series, erect-spreading and somewhat deciduous, narrowly 
oblong, exposed surfaces of all bracts usually with glandular punctations; receptacle slightly convex, glabrous. 
Florets 5 in a head; corollas white?, tubular, base slightly inflated, glabrous outside below lobes; cells of 
throat elongate with sinuous lateral walls; lobes ovate-triangular, about as long as wide, inner surface smooth 
with short-oblong cells, outer surface with numerous glands; anther filament inserted well above base and 
below middle of corolla; anther collars cylindrical, cells subquadrate below, without ornate thickenings on 
walls, cells short-oblong above, with some weak annular thickenings on walls; anther appendages short, half 
as long as wide, truncate; style base not enlarged, glabrous; style branches distinctly and shortly spathulate 
at tip. Achenes prismatic, 5-ribbed, with ribs slightly corticated, sides glabrous or sparsely glanduliferous; 
carpopodium short-cylindrical, without distinct upper margin, cells minutely subquadrate to short-oblong, 
in 7-8 series, with thickened walls; pappus of ca. 30-35 persistent contiguous scabrid bristles in 1 series, 
not noticeably broadened at tips, apical cells acute. Pollen grains ca. 20 um in diameter. Plate 116. 

of the latter genera. Adenocritonia is also an endemic of 
Jamaica, where members of both Critonia and Urban¬ 
anthus are common. The similarity is sufficient to have 
caused Adams (1971) to treat material of Adenocritonia 
as only a variety of the type species of Urbananthus which 
is also from Jamaica. The combined species concept of 
Adams was defined by its long-acuminate leaves with 
translucent lines accompanying the veins only, and by the 
cylindrical corolla with very short lobes. The only cited 
difference of the variety was the pubescence of the inflo¬ 
rescence. Neither the literature nor any superficial ex- 

essarily even specifically distinct. 

Detailed examination of material has resulted in a com¬ 
pletely different impression of the plant, and led to the 
establishment of the genus Adenocritonia (King & Rob¬ 
inson, 19766). The genus continues to be regarded at pres¬ 
ent as a rather close relative of Critonia and Urbananthus, 
but the distinctions are sufficient to place even that in 

It is the numerous glandular punctations on the leaves, 
after which Adenocritonia is named, that are most signif¬ 
icant. Such glands are totally lacking on the leaves in the 
related group of Critonia, Urbananthus, and Critoniadel- 
phus, where there are internal translucent secretory pock¬ 
ets between or along the leaf veins. In spite of the sug¬ 
gestion of identical structure by Adams (1971), the leaves 
of true Urbananthus have such pockets while those of 
Adenocritonia lack them. The two structures seem to be 
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Plate 116. Adenocritonia adamsii R. King & H. Robinson.-A. Habit, x V:.-B. Head, x6.—C. Corolla outer surface, x 12.—D. 
Corolla inner surface with anthers, x 12.—E. Anther, x 18.—F. Style, x 12.—G. Achene, x 12. 
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mutually exclusive, and probably represent alternative 
mechanisms, and are a sufficiently significant basis for 
exclusion of Adenocritonia from the immediate relation¬ 
ship of Critonia or Urbananthus. 

Some other differences cause further doubt regarding 
the placement of Adenocritonia. The anther appendages 
are much shorter than those in any members of the im¬ 
mediate Critonia group, and more like those in such Cri- 
toniinae as Fleischmanniopsis and more typical members 
of Koanophyllon which hav< 
Central America. The inner involucral bracts of Adeno¬ 
critonia are also more persistent than those of the im¬ 
mediate Critonia group, and more like those of Fleisch¬ 
manniopsis. On the basis of limited material, Adenocritonia 
also seems to differ from Critonia, Urbananthus, and Cri- 
toniadelphus by not having a pyramidally paniculate in¬ 
florescence. The ribs of the achenes furnish a final differ¬ 

ence, not being thickened by any cortication as in the 
immediate Critonia group. 

A distinct but not necessarily phyletically significant 
feature of Adenocritonia is the many series of short in¬ 
volucral bracts at the base of the head. From Urbananthus, 
the genus differs in particular by its anther filaments in¬ 
serted well above the base of the corolla, by the glands on 
its achenes and corolla lobes, and by the more strongly 
trinervate leaves. 

i is known from the type series and from 
one older collection. The genus seems to have a restricted 
distribution in the gorge of the Stony River near Nanny 
Town in the Portland district of Jamaica. 

The following single species is recognized in the genus: 

Adenocritonia adamsii R. King & H. Robinson, Jamaica. 

117. Antiilia 

Antiilia R. King & H. Robinson, Phytologia 21: 398. 1971. Type: Eupatorium brachychaetum B. Robinson. 

Erect subrosulate perennial herbs, subscapose, unbranched or with occasional short branches. Stems terete, 
weakly striated. Leaves mostly opposite, indistinctly short-petiolate; blades oblanceolate with tapering base, 
margins crenate-lobate, minutely glandular-punctate below, with ascending pinnate venation, veins and 
veinlets whitish and sparsely pilosulous on lower surface. Inflorescence scapose, with few ascending mostly 
elongate branches above; heads broadly campanulate. Involucral bracts ca. 25, eximbricate to very weakly 
subimbricate, in 2-3 mostly subequal series, a few shorter outer bracts, persistent, bracts oblong-lanceolate; 
receptacle slightly convex, glabrous. Florets ca. 40-50 in a head; corollas white?, funnelform, with scattered 
minute glands and short rather pointed hairs on outer surface of throat and lobes; cells of limb oblong with 
slightly to strongly sinuous lateral walls; lobes triangular, slightly longer than wide, smooth on both surfaces; 
anther collar cylindrical, with many subquadrate cells below, oblong cells above, cell walls with slight annular 
thickenings; anther appendage large, oblong, blunt, as long as wide; style base not enlarged, glabrous; style 
branches narrowly linear, slightly broader at tip, mamillose except at tip. Achenes prismatic, 7-8-ribbed, 
setuliferous mostly on ribs; carpopodium distinct, symmetrical, short-cylindrical or annuliform, with 2-3 
series of rather small subquadrate cells, cell walls slightly thickened; pappus a short crown of deeply laciniate 
scales, marginal cells of scales acute. Pollen grains ca. 19 ^m in diameter. Plate 117. 

Three monotypic West Indian genera of the Critoniinae, 
Antiilia, Ciceronia, and Eupatorina, are among the com¬ 
paratively few members of the Eupatorieae having con¬ 
gested or rosulate leaves basally or intermittently along 
the stems. In the two genera, Antiilia and Eupatorina, 
where the leaves are sufficiently separated, they prove to 
be further distinct by being opposite, those of other ro¬ 
sulate members of the Eupatorieae being spirally inserted. 
The leaves in Ciceronia are too densely inserted to see 
any tendency toward opposite positions, but the present 
placement of the genus would suggest such a tendency is 
present. 

The reduced habits with congested leaves, and the dis¬ 
tribution in the Greater Antilles furthers the impression 
that Antiilia, Ciceronia, and Eupatorina are closely relat¬ 
ed to each other. This is not very certain, however, since 

each genus has distinctive features and each is separated 
geographically within the islands where they occur. Eu¬ 
patorina of Hispaniola, with its dissected leaves, seems 
particularly remote. It is the two Cuban genera. Antiilia 
and Ciceronia, that seem most alike, with oblanceolate 
leaves furnishing an almost Chaptalian appearance, 
achenes with more than five ribs, and involucres that are 
only weakly subimbricate or eximbricate. Antiilia of cen¬ 
tral Cuba differs from Ciceronia of eastern Cuba by the 
more reduced pappus, the longer anther appendages, the 
more funnelform corollas, the presence of a carbonized 
layer in the achene wall, and the less condensed insertion 
of the leaves. In Antiilia, the clusters of leaves are occa¬ 
sionally separated by quite long intemodes. 

In view of the structure of the pappus in Antiilia, the 
placement of the species in Eupatorium by B. Robinson 
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(1916) is inexplicable. The seven to eight ribs on the achene The following single species is recognized in the genus: 

the genus Eupatorium. 
Antiilia is known only from the Trinidad Mountain area 

in southern Santa Clara Province of central Cuba. 
The generic name Antiilia derives from the geographical 

name Antilles that refers to the West Indies. 

Antiilia brachychaeta (B. Robinson) R. King & H. Robinson, 
Cuba. 

118. Ciceronia 

Ciceronia Urban, Repert. Spec. Nov. Regni Veg. 21: 324. 1925. Type: Ciceronia chaptalioides Urban. 

Perennial rosulate herbs, with or without some branching in basal rosette. Stems extremely short, not 
obvious. Leaves densely inserted, spiralled or perhaps partially opposite; blades oblanceolate, narrowed 
below to a slender narrowly winged base, margins lobate-crenate, venation pinnate, upper surface dark green, 
appressed pilosulous, white-tomentose below. Inflorescence longly and abruptly scapose, with few slender 
branches distally, pedicels slender and rather elongate. Involucral bracts ca. 10, weakly subimbricate, in ca. 
3 subequal series, persistent, oblanceolate to elliptical, obtuse; receptacle flat, glabrous. Florets 9-10 in a 
head; corollas lavender, with short broad basal tube shortly constricted above, throat broadly and shortly 
funnelform with slightly campanulate base, with scattered glandular punctations on outer surface, dense on 
outer surfaces of lobes; cells of limb short-oblong with firm non-sinuous walls; lobes triangular, about as 
long as wide, smooth on both surfaces; anther collar cylindrical, with mostly short-oblong cells, cell walls 
not or scarcely ornamented; anther appendage small, blunt, half as long as wide; style base not enlarged, 
glabrous; style branches with stigmatic portion slightly broadened, style appendages slightly narrowed and 
mamillose above stigmatic portion, slightly broadened distally and becoming smooth at tip. Achenes pris¬ 
matic, with ca. 8 ribs and 5 major angles, densely setuliferous mostly on ribs, glandular-punctate mostly 
between ribs, carbonization and minute internal punctations of achene wall apparently absent; carpopodium 
distinct, with slight upper rim, symmetrical, short cylindrical, cells short-oblong in 3-5 series, with evenly 
thickened porose walls; pappus of ca. 45 persistent bristles, with tips of teeth and apical cells blunt. Pollen 
grains ca. 23 pm in diameter. Plate 118. 

Unlike most members of the subtribe Critoniinae, in¬ 
cluding those considered here as most closely related, 
Ciceronia has been spared inclusion in the broad concept 
of the genus Eupatorium. However, this may have been 
because of the comparatively limited attention given to 
this monotypic genus endemic to eastern Cuba. Certainly, 
the short anther appendage that caused Urban (1925) to 
place the genus in the Piqueriinae is not short enough to 
be unusual among species once placed in Eupatorium, 
being half as long as wide. The appendage in Ciceronia 
does not approach the degree of reduction seen in 
Ophryosporus with which Urban compared his genus, and 
though the two genera prove to belong to the same sub¬ 
tribe, they do not seem particularly closely related within 

Urban (1925) also compared Ciceronia with Trilisa with 
which it shares a rosulate habit and 8-10 ribs on the 
achenes, and the habit may have been the most significant 
character cited by Urban. The basal rosette of Ciceronia 
is definitely one of the most highly developed in the tribe, 
being equalled in its abruptly scapose inflorescence only 
by Litrisa of the Liatrinae and Bishopiella of the Gypti- 

dinae. Ciceronia differs from such rosulate genera by its 
smooth corolla lobes and simple distally broadened style 
branches, traits of the Critoniinae. The rosulate habit of 
Ciceronia seems to be related more to the subrosulate 
forms of Antiilia and Eupatorina in the Critoniinae which 
are marked by opposite leaves. 

Ciceronia seems most closely related to Antiilia, also 
of Cuba, and Eupatorina of Hispaniola. Of these, Eupa¬ 
torina seems least close, being easily distinguished by its 
dissected leaves, its less well-defined rosette, and its more 
subimbricate involucre. Antiilia, with oblanceolate leaves, 
seems closer to Ciceronia, but the differences are still suf¬ 
ficient to cause some doubt. Ciceronia has a sharply dis¬ 
tinct rosette unlike Antiilia, and has tomentum on the leaf 
undersurfaces, broader blunt involucral bracts, shorter 
flaring corolla limbs, a distinctly capillary pappus, and 

h the two genera share 
a higher number of ribs on the achene, the achenes of 
Ciceronia are amply distinct in other features. The setulae 
are blunt-tipped, there are numerous glands bom between 
the ribs, and the carpopodium is longer with thicker-walled 
cells. Most interestingly, the limited material examined 
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seems to indicate that the achenes of Ciceronia are among 
the few in the Eupatorieae having no carbonized deposits 
or minute internal punctations in the walls. 

The material examined of Ciceronia shows a rather 
unusual form of anther filament with the lower part com¬ 
paratively thick and free standing. The filament becomes 
abruptly narrower and more tenuous in the collar. Fila¬ 
ments of most Asteraceae have the lower part of the fil¬ 
ament thinner or more subject to collapse than the collar. 

The genus Ciceronia is known only from the Sierra de 

Nipe, Rio Piloto area in Oriente Province of eastern Cuba. 
Only the members of the type series collected by Ekman 
have been seen during the present study. 

As indicated by Urban (1925), the genus was named in 
memory of “M Tuilii Cicero, oratoris romani praestan- 
tissimi et auctoris latinitatis optimae celeberrimi.” 

The following single species is recognized in the genus: 

Ciceronia chaptalioides Urban, Cuba. 

119. Eupatorina 

Eupatorina R. King & H. Robinson, Phytologia 21: 396. 1971. Type: Eupatorium sophiaefolium L. 

Erect perennial calcicolous herbs, occasionally branched from base. Stems terete, striated, grayish pu- 
berulous. Leaves opposite, larger leaves congested at base, often lacking in older plants, leaves decrescent 
and increasingly remote above, with narrow petioles; blades deeply bipinnatifid with small rounded to oblong 
ultimate segments, fern-like, with glandular punctations on undersurface. Inflorescence a lax thyrsoid panicle, 
with branches ending in lax cymes; pedicels slender. Involucral bracts ca. 12, moderately subimbricate, in 
2-3 unequal graduated series, persistent or with a few deciduous inner bracts, mostly oblong, bicostate, 
puberulous and glandular-punctate on outer surface; receptacle flat to slightly convex, glabrous. Florets 13- 
20 m a head; coroUas blue, lavender, or pale purple, narrowly funnelform, outer surface with numerous 
glandular punctations mostly on lobes and at slightly constricted top of basal tube; veins of throat ending 
m sinuses between lobes, not extending into lobes; cells of limb oblong with sinuous lateral walls; lobes 
triangular, about as long as wide, smooth on both surfaces; anther collar narrow, with subquadrate cells 
below, elongate cells above, cell walls with slightly beaded thickenings; anther appendage large, slightly wider 
than long, truncate or rounded apically; style base not enlarged, glabrous; style branches only slightly broad¬ 
ened at tips mamillose except at tips. Achenes prismatic, 4-5-ribbed, setuliferous on sides; carpopodium 
distinct, with slight upper nm, symmetrical, annuliform or shortly stopper-shaped, cells subquadrate in 3- 
5 series, walls slightly thickened; pappus of ca. 40 scabrid 
cells short-acute. Pollen grains ca. 18 Mm in diameter. Plate 119. 

persistent contiguous bristles in 1 series, apical 

Eupatorina of Hispaniola has the general characters 
that caused its species to be placed early in the genus 
Eupatorium and to be retained there in all the traditional 
classifications of the tribe. The pappus is of many capillary 
bristles, the achene has five ribs, and the anther appendage 
is nearly as long as wide. It was not until the present series 
of studies that Eupatorina, like many other members of 
the Critoniinae, was first raised to a separate generic sta¬ 
tus. Still, the genus is strikingly distinctive in characters 
that are not usually thought of as generic in value, the 
dissected fem-like leaves and the aflinity for calciferous 
habitats. Closer examination shows other details that sup¬ 
port the separation of the genus. 

Geography and the subrosulate basal leaves seem to 
indicate that Eupatorina is most closely related to two 
other monotypic genera of the Critoniinae, Antiilia and 
Ciceronia, from Cuba. Of the three genera, Eupatorina 
seems to be the most distant, and shows more characters 
of the typical Critoniinae such as the definitely subim¬ 
bricate involucre. Viewed alone, a head of Eupatorina 

looks superficially like that of a small Koanophyllon, with 
the dense glands on the corolla lobes and with slightly 
enlarged tips on the style branches. Of course, Koano¬ 
phyllon and its close relatives do not have the subrosulate 
basal leaves or the finely dissected leaf blades like those 
seen in Eupatorina. Corollas with veins ending short of 
the lobes as in Eupatorina are seen in only one other 
member of the Critoniinae, Fleischmanniopsis, of Central 
America. The latter genus, which follows next in this treat¬ 
ment, differs in details of involucre, pappus, and lack of 
glands, and is not considered here as closely related. 

Eupatorina appears to be one of the few calciphiles in 
the Critoniinae. Certainly, such a habitat preference has 

tribe. Label data indicates that Eupatorina often grows at 
bases of limestone bluffs, often in moist clay. Some labels 
indicate that plants are sometimes collected from crevices 
in the rock. 

Most collections of the genus seem to be from northern 
Haiti and the adjacent part of the Dominican Republic. 
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Plate 119. Eupatorina sophiaefolia (DC.) R. King & H. Robinson.-A. Habit, x B. Head, x 12.-C. Corolla showing i 
<24.—D. Style, x24.-E. Achene, x24. 
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i are from southern Haiti and immediately 
adjacent Barahona Province. One specimen collected by 
Liogier, farther east in Puerto Plata Province in the north¬ 
ern part of the Dominican Republic, has somewhat less 
dissected leaves with larger segments, and has few or no 
glands on the undersurfaces of the leaves. 

The name Eupatorina is a diminutive of Eupatorium. 

The following single species is recognized in the genus: 

Eupatorina sophiaefolia (L.) R. King & H. Robinson, Haiti, Do- 

120. Fleischmanniopsis 

Fleischmanniopsis R. King & H. Robinson, Phytologia 21: 402. 1971. Type: Eupatorium leucocephalum 
Benth. 

Erect perennial herbs, with few to many branches. Stems terete to subhexagonal, slightly striated. Leaves 
opposite, with distinct slender petioles; blades ovate-lanceolate, bases acute, margins usually serrate, tri- 
nervate from base or subtrinervate with strongly ascending lower secondary veins, without glandular punc- 
tations. Inflorescence a rather diffuse corymbose to thyrsoid panicle with densely corymbose branchlets; 
pedicels short. Involucral bracts ca. 15-20, strongly subimbricate, in 3-5 strongly unequal graduated series, 
ovate-lanceolate, often whitish, inner bracts usually persistent; receptacle flat or slightly convex, glabrous. 
Florets 5-10 in a head; corollas white, narrowly funnelform without distinct constriction at top of basal tube, 
nearly glabrous outside, with few hairs inside near bases of filaments in F. langmaniae; cells of limb oblong 
to linear with sinuous lateral walls; veins reaching only to sinuses between lobes, not extending into lobes; 
lobes triangular, about as long as wide, smooth on both surfaces, with short papillae only at tips; anther 
collar slender, with subquadrate cells below, rectangular cells above, cell walls with usually distinct annular 
thickenings; anther thecae often reddish; anther appendage small, half as long as wide, sometimes retuse at 
tip; style base not enlarged, glabrous; style branches rather abruptly spathulate at tips, slender bases of 
appendages short-papillose, becoming mamillose near tips. Achenes prismatic, 4-5-ribbed, ribs with few 
scabrae or many setulae; carpopodium distinct, with distinct upper rim, symmetrical, stopper-shaped, cells 
small and subquadrate in ca. 8 rows, with thick walls; pappus of ca. 30-40 scabrid, persistent, contiguous 
to somewhat separated bristles in 1 series, apical cells acute, sometimes distorted. Pollen grains ca. 17-20 
Aim in diameter. Plate 120. 

The genus Fleischmanniopsis is one of the many seg¬ 
regated from the broad concept of Eupatorium during the 
present series of studies. It includes a small group of Cen¬ 
tral American species belonging to the Critoniinae, but 
nevertheless shows a number of details of the florets rem¬ 
iniscent of Fleischmannia of the Fleischmanniinae. The 

genus Critonia, and to regard the group in the Critoniinae 
as a possible point of departure for the distinctive Fleisch¬ 
mannia (King & Robinson, 1971m). The shape of the 
involucres and the expanded tips of the style branches 
approach the forms seen in Critoniadelphus, also of Cen¬ 
tral America, and the carpopodia, pappus, general shape 
of the corolla, and annular thickenings of the anther collar 
are like Fleischmannia. Although containing some diver- 

lobes seemed particularly unique, occurring elsewhere in 
the subtribe in only the monotypic Eupatorina of His¬ 
paniola. It remained for a later study (King & Robinson, 
1977c) to show that Fleischmanniopsis was more distinct 
and more diverse than first suspected. 

As presently understood, Fleischmanniopsis has abso¬ 
lutely no close relationship to Fleischmannia. The corol¬ 
las lack the prorulose cells on the lobes, the externally 
visible demarcation between the basal tube and the throat, 
the thickened veins of the corolla throat, and the extension 
of the veins into the lobes. The style branches are greatly 
expanded at the tips and very slender below. The anthers 
are reddish and usually visible through the corolla, and 
the appendages are short. The heads contain less flowers, 
and the involucres are more cylindrical and imbricated. 
Even the anther collars differ in detail, having a few 
subquadrate cells evident at the base. It seems more log¬ 
ical, on the basis of its characters, to seek the relationships 
of the Fleischmanniinae elsewhere, perhaps with such 
subtribes as the Ayapaninae. 

The relationship between Fleischmanniopsis and the 
Critonia group represented by Critoniadelphus is now also 
considered more remote. This is in spite of the fact that 
one species of Fleischmanniopsis is named F. nubige- 
noides because of its resemblance to the type species of 
Critoniadelphus. Fleischmanniopsis does not have the in¬ 
ternal secretory pockets in the leaves, its inner involucral 
bracts are persistent, the cell walls of the anther collars 
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are distinctly annulated, the corolla lobes have no glands, 
the pappus bristles are in a single uncongested series, the 
ribs of the achene are not broadened by cortication, the 
carpopodium is pale and tapering with a distinct upper 
rim, the anther appendage is only half as long as wide. 

the pollen grains are only 18-20 /im inm diameter, the 
corolla veins end below the lobes, and the leaves have 
trinervate or subtrinervate rather than pinnate venation. 

Fleischmanniopsis is presently regarded as rather close 
to the genus Koanophyllon within the Critoniinae. The 
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lack of glands on the corolla, the reddish anther thecae, 
the narrower pappus bristles, the slender rather papillose 
stalks of the style appendages, and the shorter veins of 
the corolla are among the distinguishing characters of 
Fleischmanniopsis. 

The genus Fleischmanniopsis would be most notable 
to the casual observer for the showy white involucres of 
three of the species. The white inflorescences are very 
ornamental, and plants are apparently used by natives as 
decoration on various special days. The whitish involucres 
are obvious very early in the development of the plants 
and have caused many specimens to be collected imma¬ 
ture. The involucral bracts are greenish rather than white 
in F. mendax, and brownish in F. nubigenoides. 

The genus is distributed from Mexico southeastward to 

El Salvador with the greatest diversity in Guatemala. The 
key to the species has been provided by King and Rob¬ 
inson (1977c). 

The following five species are recognized in the genus: 

Fleischmanniopsis anomalochaeta R. King & H. Robinson, Gua¬ 
temala, El Salvador. 

Fleischmanniopsis langmaniae R. King & H. Robinson, Mexico. 
Fleischmanniopsis leucocephala (Benth.) R. King & H. Robin¬ 

son, Mexico, Guatemala. 
Fleischmanniopsis mendax (Standley & Steyerm.) R. King & H. 

Robinson, Guatemala. 
Fleischmanniopsis nubigenoides (B. Robinson) R. King & H. 

Robinson, Guatemala. 

121. Viereckia 

Viereckia R. King & H. Robinson, Phytologia 31: 118. 1975. Type: Viereckia tamaulipasensis R. King & 
H. Robinson. 

Erect moderately branched shrubs. Stems slender and flexuose, terete, scarcely striated, puberulous. Leaves 
opposite, with distinct short petioles; blades deltoid, base truncate or subtruncate, margin serrulate, apex 
sharply acute, strongly trinervate from base, minutely glanduhferous on both surfaces. Inflorescence terminal 
on branches, with small rather corymbose clusters; heads few, shortly pedicellate, usually with 1-2 distinct 
spreading foliose bracts immediately below involucre. Involucral bracts ca. 20, subimbricate, in 4-5 unequal 
graduated series, ovate-lanceolate to linear, 2-4-costate, inner series easily deciduous; receptacle slightly 
convex, glabrous to scarcely puberulous. Florets 10-12 in a head; corollas whitish?, narrowly funnelform, 
glabrous; cells of limb oblong with sinuous lateral walls; lobes long-triangular, about twice as long as wide, 
smooth on both surfaces; anther collar narrowly cylindrical, cells oblong, with weak but distinct annular 
thickenings on walls; anther appendages large, oblong-ovate, twice as long as wide; style base not enlarged, 
glabrous; style branches linear, not broadened distally, mamillose or shortly papillose. Achenes prismatic, 
5-ribbed, setulae mostly on ribs, a few minute glands at upper end; carpopodium distinct, with distinct upper 
rim, symmetrical, short-cylindrical, with cells small and subquadrate in 3-5 rows, with distinctly and evenly 
thickened walls; pappus of ca. 30-35 scabrid slender persistent bristles, slightly broadened distally, apical 
cells acute. Pollen grains ca. 23-25 pm in diameter. Plate 121. 

Viereckia is one of a number of small genera of the 
Eupatorieae restricted to limited areas in northern Mex¬ 
ico. Most of the other such genera are members of the 
Alomiinae, a subtribe that is predominant in the area. 
Another such genus is the superficially similar Tamaulipa, 
of the Gyptidinae, a subtribe that is mostly in eastern 
South America. The two subtribes to which Viereckia 
shows any possible relationship, however, the Critoniinae 
and the Praxelinae, are represented in the area by only 
fringe elements of larger genera. 

Geography and superficial appearance might initially 
lead one to place Viereckia close to Tamaulipa, and there 
has been one unpublished suggestion that Viereckia is a 
hybrid with Tamaulipa as one of the parents. Tamaulipa 
differs, however, in its stouter straighter pale stems, its 
more irregular weakly subimbricate and totally persistent 

involucral bracts, its 40-75 flowers in a head, its highly 
convex to conical receptacle, the shorter externally glan- 
duliferous corolla lobes, and the detailed differences of 
the achene and carpopodium. Present evidence seems to 
preclude close relationship. 

The imbrication of the involucre with some decidu¬ 
ousness of bracts in Viereckia indicates relationship to the 
subtribal group containing the Critoniinae and Praxelinae. 
The carpopodium, long anther appendages, and style are 
like those of Chromolaena in the Praxelinae, but Viereckia 
does not have the totally deciduous involucre that is char¬ 
acteristic of that subtribe. In the latter feature, the genus 
falls technically within the Critoniinae, where closest re¬ 
lationships are not clear. 

The suggestion of a hybrid origin for Viereckia is not 
altogether unreasonable. The genus is known from a single 
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collection in a comparatively well-collected area, which 
might indicate a single hybrid event. Also, a number of 
apparent hybrids seem to exist between Chromolaena and 
such Critoniinae as Koanophyllon in Mexico and the West 
Indies. Still, potential parents for such a hybrid are not 
common in northern Mexico, and Viereckia does not have 
abnormal pollen or other fi 
some solitary hybridizatic 
Viereckia undoubtedly has some intergeneric hybridiza¬ 
tion in its past, as do many other if not all elements in 

ae hybridization does not seem very 

The few sprigs of Viereckia that are 
a rather distinctively flexuous shrub a 
foliose bracts at the bases of the heads. 

The genus is presently known from only the type col¬ 
lection from Jaumave in Tamaulipas, Mexico, at an ele¬ 
vation of620 m above sea level. Recent efforts to recollect 
the genus seem to have been unsuccessful. 

The name of the genus honors H. W. Viereck, the col¬ 
lector of the type specimen. 

The following single species is recognized in the genus: 

Viereckia tamaulipasensis R. King & H. Robinson, Mexico. 

122. Koanophyllon 

Koanophyllon Arruda, Diss. PI. Brazil, 38? 1810. Type: Koanophyllon tinctorium Arruda. 

Shrubs or small trees, rarely vines, with few to many branches. Stems terete, striated. Leaves opposite, 
rarely alternate, distinctly petiolate, petioles usually short; blades broadly lanceolate to elliptical, base acute, 
truncate, or cordate, margins entire to serrate (irregularly lobed in K. lobatifolium), venation pinnate to 
trinervate, surfaces usually with few or no short hairs, rarely densely pubescent, with glandular punctations 
very sparse to numerous, without internal secretory pockets in areoles. Inflorescences pyramidally paniculate 
to corymbose, pedicels usually short. Involucral bracts 7—16, eximbricate to strongly subimbricate, usually 
weakly subimbricate, in 2-4 unequal to subequal series, mostly spreading at maturity, inner bracts sometimes 
deciduous; receptacle flat to slightly convex, glabrous, epaleaceous. Florets 5 to ca. 20 in a head; corollas usually 
whitish to greenish yellow, rarely violet, funnelform with broadly cylindrical basal tube; cells of limb narrow 
with rather sinuous walls; lobes broadly triangular, as wide as long to 1.5 times as long as wide, smooth on 
both surfaces, with numerous clustered short-capitate glands and sometimes a few hairs on outer surface; 
anther collar cylindrical, usually with numerous subquadrate cells below, longer cells above, cell walls usually 
without ornate thickenings, sometimes with annular thickenings, base of collar unsclerotized in K. albicaule\ 
anther appendages often wider than long, sometimes very short, apical margin flat to strongly recurved, 
sometimes longitudinally grooved on middle of inner surface and notched apically; style base not enlarged, 
glabrous; style branches usually distinctly broadened and becoming smooth apically, without glands. Achenes 
prismatic, 5-ribbed, ribs and upper lateral surfaces bearing setulae, with few or no glands; carpopodium 
distinct, short, stopper-shaped or cylindrical, with slight but distinct upper rim, with small subquadrate cells 
in 5-10 series, walls slightly thickened; pappus of ca. 30-35 long persistent scabrid bristles, in 1 series, usually 
rather stout, short in K. ravenii, lacking in K standleyi, apical cells of bristles acute. Pollen grains ca. 16- 
22 pm in diameter. Plate 122. 

As presently conceived, Koanophyllon is the largest ge¬ 
nus of the subtribe Critoniinae, and is the center of a 
complex of additional genera. The group tends to include 
those members of the subtribe with more weakly sub¬ 
imbricate or eximbricate involucres, and those with much 
shortened anther appendages, though these features are 
subject to variation even within Koanophyllon. The Ko- 
anophyllon group, in spite of distinctive trends, does relate 
to the typical element of the subtribe. 

In spite of great variation in many features including 
habit, Koanophyllon is delimited within its related group 
by the corolla with its broadly cylindrical tube and its 
short triangular lobes bearing numerous glands on the 

outer surface. The pappus bristles are also rather stout 
and persistent, and the plants are all at least partially 
opposite-leaved. Most of the segregate genera differ by 
two or more characters, such as Eupatoriastrum with its 
paleae and very numerous flowers in the heads, and 
Fleischmanniopsis with its short corolla veins and nar¬ 
rower style appendage bases. Three of the related genera 
have their heads in spherical clusters, Sphaereupatorium 
having paleae intermixed with the flowers, Neohintonia 
having single-flowered heads, and Mexianthus having both 
single-flowered heads and a squamulose pappus. Notho- 
baccharis has spirally inserted leaves and longer scarcely 
glanduliferous corolla lobes, and Bishovia has laxly alter- 
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nate leaves and densely stipitate-glandular pubescence. 
Other genera differ primarily by single characters that fall 
outside the definition of Koanophyllon. Grisebachianthus 
is densely tomentose or villous on leaf-undersurfaces and 
involucres; Lorentzianthus has slender rather fragile pap¬ 
pus bristles; Chacoa has a narrow basal tube on the co¬ 
rolla; and Idiothamnus has scattered paleae in the heads. 
Some of the seemingly weaker segregates are strengthened 
by possession of characteristics that are rare in Koano¬ 
phyllon]; Santosia having longer non-glanduliferous co¬ 
rolla lobes and also being a vine; Grisebachianthus having 
strongly subimbricate acute-tipped involucral bracts; Idi¬ 
othamnus having strictly pinnately veined leaves; 
Ophryosporus having almost totally obsolete anther ap¬ 
pendages, narrower corolla bases, and eximbricate invo¬ 
lucres with comparatively few bracts; and Lorentzianthus 
having strongly subimbricate involucres and long slender 
petioles. Any impression of untidiness in achieving a de¬ 
finable Koanophyllon is largely dispelled by the evidence 
of sharp distinction and sometimes significant internal 
variation for most of the segregates. 

As delimited, Koanophyllon shows great variation in a 
number of characters. In the present series of studies, the 
genus was initially limited to a typical element with a 
short usually somewhat reflexed anther appendage with a 
distinct median groove running up the inner surface (King 
& Robinson, \91\bb). In some species the appendage is 
divided almost into two separate parts. Most of the species 
in the early concept have pyramidally paniculate inflo¬ 
rescences. A later study expanded the genus to include a 
large complex in the West Indies having usually short 
ungrooved anther appendages and more corymbose inflo¬ 
rescences, and species in South America with longer un¬ 
grooved appendages and various forms of inflorescences 
(King & Robinson, \915q). 

Among the species included in the earlier treatment of 
the genus, K. simillimum has an anther appendage almost 
as long as wide, and K. albicaule is distinctive in having 
larger heads in a rather corymbose inflorescence and hav¬ 
ing anther collars with clear annular thickenings on the 
cell walls. Among the more recently added species are K. 
thysanolepis with its large coarse heads and partially den¬ 
tate involucral bracts, and K. mytilloides with suboppo¬ 
site, opposite, and temate leaves. Most members of the 
genus have short-petiolate leaves, but K. consanguineum 
sometimes has petioles approaching those of Lorentzian¬ 
thus and many Hebecliniinae in length. Leaves of Ko¬ 
anophyllon are characteristically glandular-punctate, and 
only K. prionoides shows no glands on the leaf surfaces 
under a dissecting microscope. The flowers in Koano¬ 
phyllon are usually whitish but are recorded as pale pink 
or violet in K. mesoreopolum of Colombia. There are 
unusually large pinnately veined leaves in K. jugipani- 
culatum. 

The involucre in the Eupatorieae has been used exten¬ 
sively in distinguishing groups, and various subtribes tend 

to have characteristic forms. The extreme variation in 
Koanophyllon, therefore, is quite remarkable. The great 
majority of the species have involucres weakly subim¬ 
bricate, and a few such as K. adamantium and K. ander- 
sonii of Brazil are strictly eximbricate. The characteristic 
involucral form of the Critoniinae, with strong subim¬ 
brication and deciduous inner bracts, occurs in some 
species of the typical group from Central America with 
pinnately veined leaves such as K. pittieri and K. galeottii, 
and in one scandent member of the atypical group from 
Jamaica, K. tetranthum. 

The most striking variation in the genus is found in a 
group of three species in southern Mexico and northern 
Central America. The common K. solidaginoides has a 
conventional pappus of capillary bristles, but a closely 
related species in Guatemala and El Salvador has no pap¬ 
pus and was described originally as Piqueria standleyi by 
B. Robinson (1934a). A third species in southern Mexico, 
K. ravenii, has a pappus of very short bristles. 

In the West Indies and Mexico there are a number of 
species showing a mixture of characters of Koanophyllon 
and Chromolaena, and hybridization between the two 
genera has apparently occurred. The effects seem more 
obvious in elements placed in this treatment in Chro¬ 
molaena and Osmiopsis of the subtribe Praxelinae. Two 
species in Koanophyllon showing some effects are K. sel- 
leanum and K. phanioides of Haiti which differ from Os¬ 
miopsis by little other than the persistent outer involucral 
bracts by which the subtribes are technically distin¬ 
guished. In spite of such evidence, the genera Koano¬ 
phyllon and Chromolaena do not seem very closely re¬ 
lated, the former having its center of origin probably in 
Central America, and the latter belonging to a basically 
Brazilian group. 

Grashoff and Beaman (1970) have noted the elongate 
many-headed inflorescences, the reduced anther append¬ 
ages, the less spinose pollen, and the probability of wind 
pollination in various species of the Eupatorieae that are 
now placed in the genera Koanophyllon, Decachaeta, Neo- 
hintonia, and Critonia. The pollination in Koanophyllon 
and the other genera is undoubtedly rather facultative. 
The pollen in one group of species, K. solidaginoides, K. 
standleyi, and K. ravenii seems to have longer spines than 
seen in other members of the genus. Koanophyllon pal- 
meri and K. solidaginifolium have only low papillae on 
their pollen. Pollen matching what we have called Type 
II in the genus Stevia (King & Robinson, 1967) has been 
observed in K. coulteri indicating irregular meiosis and 
apomixis. 

The base of the corolla in Koanophyllon is character¬ 
istically broadly tubular and scarcely distinguishable ex¬ 
ternally from the limb. The nectary in the genus is usually 
quite large, extending upward partly into the broadly tu¬ 
bular corolla base. 

The genus Koanophyllon was described over one 
hundred and sixty years ago in a publication of Arruda 
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da Camara (1810) of very limited distribution. As yet we 
have not seen a copy of the original publication, but we 
have seen a partial translation by Koster (1816), and the 
review of and comments on Arruda’s names by Britten 
(1896) based on Koster’s translation and pagination. It is 
the Koster translation that is cited in the Index Kewensis, 
although the original 1810 publication of Arruda da Ca¬ 
mara seems perfectly valid. The type species, Koano- 
phyllon tinctorium, was described as a dye plant with the 
common name, Anil de Pernambuco. This is apparently 
the same plant called Eupatorium tinctorum by Pohl (un- 
publ. data) and identified by J. Baker (1876) and Oliver 
(1892) as Eupatorium laeve DC. The Arruda da Camara 
and DeCandolle species have been recently lectotypified 
with the same type by King and Robinson (1972A). 

Oliver (1892) reviews some of the history of attempts 
to use Koanophyllon tinctorium commercially as a source 
of indigo. It seems of interest that another species of the 
genus, K. albicaule is credited on herbarium labels as a 
source of a green dye used on cloth and cord locally in 
Honduras. 

The genus Koanophyllon ranges from Paraguay and Bra¬ 
zil in the south, northward along the Andes, reaching the 
West Indies, Central America, and Mexico. One species 
reaches the southwestern United States and another reach¬ 
es southernmost Florida. The typical element of the genus 
extends through most of the range, being rare or absent 
only in the West Indies. The only key within the present 
concept treats the four species in Panama (King & Rob¬ 
inson, 1975y). Older keys do not directly compare nor 
adequately distinguish the species. 

The source of the name Koanophyllon is not known, 
but possibly refers in some way to the use of the leaves 
of the type species as a source of indigo. 

The following 114 species a 

Koanophyllon adamantium (Gardner) R. King & H. Robin 

Koanophyllon albicaule (Schultz-Bip. ex Klatt) R. King & H 
Robinson, Mexico, Guatemala, Belize, Honduras. 

Koanophyllon andersonii R. King & H. Robinson, Brazil. 
Koanophyllon atroglandulosum (Alain) R. King & H. Robin: 

Koanophyllon chabrense (Urban &. E. Ekn 
Robinson, Haiti 

Koanophyllon chalceorithales (B. Robinson) 

ian) R. King & H. 

R. King & H. Rob- 

) R. King & H. Robinson Koanophyllon ayapanoides ( 
Cuba. 

Koanophyllon baccharifolium (Gardner) R. King & H. Robinsc 

Koanophyllon barahonense (Urban) R. King & H. Robinson 
Hispaniola. 

Koanophyllon brevifoli 
Koanophyllon bullesce 

son, Cuba. 
Koanophyllon cabaionum (Urban & E, Ekman) R. King and H. 

Robinson, Haiti. 
Koanophyllon calcicola (Urban) R. King & H. Robinson, His- 

Koanophyllon consanguineum (DC.) R. King & H. Robinson, 
Brazil. 

Koanophyllon correlliorum (Plettman) R. King & H. Robinson, 
Bahamas. 

Koanophyllon coulteri (B. Robinson) R. King & H. Robinson, 
Guatemala, El Salvador, Honduras. 

Koanophyllon delpechianum (Urban & E. Ekman) R. King & H. 
Robinson, Haiti. 

Koanophyllon dolicholepisfUrban) R. King & H. Robinson, Puerto 
Rico. 

Koanophyllon dolphinii (Urban) R. King & H. Robinson, Ja- 

Koanophyllon droserolepis (B. Robinson) R. King & H. Robin¬ 
son, Puerto Rico. 

Koanophyllon dukei R. King & H. Robinson, Panama. 
Koanophyllon eitenii R. King & H. Robinson, Brazil. 
Koanophyllon ekmanii (B. Robinson) R. King & H. Robinson 

Cuba. 
'um (Urban & E. Ekman) R. King & H. 

Koanophyllon flexile (B. Robinson) R. King & H. Robinson 
Peru. 

Koanophyllon fuscum (N. E. Br.) R. King & H. Robinson, Ven¬ 
ezuela. 

Koanophyllon gabbii (Urban) R. King & H. Robinson, Hispan- 

R. King & H. Robinson, Koanophyllon galeottii (B. Robir 
Mexico, Guatemala, Belize. 

Koanophyllon gibbosum (Urban) R. King & H. Robi 

xB. Robinson) R. King 

n (Alain) R. King & H. Robini 

Koanophyllon gracilicaule (Schul 
& H. Robinson, Mexico. 

Koanophyllon gracilipes (Urban) R King & H. Robinson, Jt 

Koanophyllon grandiceps (E. Wright) R. King & H. Robinson 
Cuba. 

Koanophyllon grisebachiant 
Dominican Republic. 

Koanophyllon gundlachii (Urban) R. King & H. Robinson, Cuba. 
B. Robinson & Britton) R. King 

) R. King & H. 

Koanophyllon helianthemoides (B. Robinson) R. King & H. Rob¬ 
inson, Cuba. 

Koanophyllon heptaneurum (Urban) R. King & H. Robin: 
Dominican Republic. 

Koanophyllon hidrodes (B. Robinson) R. King & H. Robin' 
Cuba. 

Koanophyllon hondurensis (B. Robinson & Standley) R. King & 
H. Robinson, Honduras. 

Koanophyllon hotteanum (Urban & E. Ekman) R. King & H 
Robinson, Haiti. 

Koanophyllon huantae (B. Robinson) R. King & H. Robins 
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Koanophyllon hylonoma (B. Robinson) R. King & H. Robinson, 

Koanophyllon hypomalaca (B. Robinson ex J. D. Smith) R. King 
& H. Robinson, Guatemala. 

Koanophyllon isillumense (B. Robinson) R. King & H. Robinson, 
Peru. 

Koanophyllon iteophyllum (Urban & E. Ekman) R. King & H. 
Robinson, Haiti. 

Koanophyllon jaegerianum (Urban) R. King & H. Robinson, 
Haiti. 

Koanophyllon jenssenii (Urban) R. King & H. Robinson, Haiti. 
Koanophyllon jugipaniculatum (Rusby) R. King & H. Robinson, 

Bolivia. 
Koanophyllon juninense (B. Robinson) R. King & H. Robinson, 

Koanophyllon kavanayense (V. Badillo) R. King & H. Robinson, 

Koanophyllon littorale R. King & H. Robinson, Cuba. 
Koanophyllon lobatifolium (Cabrera in Cabrera & Vittet) R. King 

& H. Robinson, Brazil. 
Koanophyllon longifolium (B. Robinson) R. King & H. Robinson, 

Mexico. 
Koanophyllon maestrense(Urban) R. King & H. Robinson, Cuba. 
Koanophyllon mesoreopolum (B. Robinson) R. King & H. Rob- 

Koanophyllon microchaetum (Urban & E. Ekman) R. King & H. 
Robinson, Hispaniola. 

Koanophyllon mimicum (Standley & Steyerm.) R. King & H. 
Robinson, Guatemala. 

Koanophyllon minutifolium (Alain) R. King & H. Robinson, Cuba. 
Koanophyllon miragoanae (Urban) R. King & H. Robinson, Hai- 

Koanophyllon montanum (Sw.) R. King & H. Robinson, Jamaica. 
Koanophyllon mornicola (Urban & E. Ekman) R. King & H. 

Robinson, Haiti. 
Koanophyllon muricatum (Alain) R. King & H. Robinson, Cuba. 
Koanophyllon myrtilloides (E>C.) R. King & H. Robinson, Brazil. 
Koanophyllon nervosum (Sw.) R. King & H. Robinson, Hispan- 

Koanophyllon porphyrocladum (Urban & E. Ekman) R. King & 
H. Robinson, Haiti. 

Koanophyllon prinodes (B. Robinson) R. King & H. Robinson, 

Koanophyllon pseudoperfoliatum (Schultz-Bip. ex Klatt) R. King 
& H. Robinson, Mexico. 

Koanophyllon puberulum (DC.) R. King & H. Robinson, His- 

Koanophyllon quisqueyanum (Alain) R. King & H. Robinson, 
Dominican Republic. 

Koanophyllon ravenii R. King & H. Robinson, Mexico. 
Koanophyllon reversum (Urban) R. King & H. Robinson, Haiti. 
Koanophyllon rhexioides (B. Robinson) R. King & H. Robinson, 

Cuba. 
Koanophyllon rubroviolaceum (Urban & E. Ekman) R. King & 

H. Robinson, Haiti. 
Koanophyllon sagasteguii R. King & H. Robinson, Peru. 
Koanophyllon scabriusculum (Urban & E. Ekman) R. King & H. 

Robinson, Haiti. 
Koanophyllon sciatraphes (B. Robinson) R. King & H. Robin: 

Hispaniola. Venezuela. 
Koanophyllon selleanum (Urban) R. King & H. Robinson, Haiti 
Koanophyllon semicrenatum (Urban) R. King & H. Robinson 

Hispaniola. 
Koanophyllon silvaticum (B. Robinson) R. King & H. Robinson, 

Cuba. 
Koanophyllon simile (Proctor) R. King & H. Robinson, Jamaica. 
Koanophyllon simillimum (B. Robinson) R. King & H. Robinson, 

Argentina, Paraguay. 
Koanophyllon solidaginifolium (A. Gray) R. King & H. Robin¬ 

son, SW United States, Mexico. 
Koanophyllon solidaginoides (H.B.K.) R. King & H. Robinson, 

Mexico, Central America, Colombia, Venezuela, Ecuador, Ga¬ 
lapagos, Peru, Brazil. 

Koanophyllon sorensenii R. King & H. Robinson, Belize. 
Koanophyllon standleyi (B. Robinson) R. King & H. Robinson, 

Guatemala, El Salvador. 
Koanophyllon stipuliferum (Rusby) R. King & H. Robinson, Ar¬ 

gentina, Bolivia. 
Koanophyllon nudiflorum (A. Rich.) R. King & H. Robinson, 

Cuba. 
Koanophyllon obtusissimum (DC.) R. King & H. Robinson, Do¬ 

minican Republic. 
Koanophyllon oligadenium (Alain) R. King & H. Robinson, Cuba 
Koanophyllon pachyneurum (Urban) R. King & H. Robinson, 

Hispaniola. 
Koanophyllon palmeri (A. Gray) R. King & H. Robinson, Mex- 

Koanophyllon panamensis R. King & H. Robinson, Panama. 
Koanophyllon paucicrenatum (Urban & E. Ekman) R. King & 

H. Robinson, Hispaniola. 
Koanophyllon phanioides (Urban & E. Ekman) R. King & H. 

Robinson, Haiti. 
Koanophyllon picardae (Urban) R. King & H. Robinson, Haiti. 
Koanophyllon pitonianum (Urban & E. Ekman) R. King & H. 

Robinson, Haiti. 
Koanophyllon pittieri (Klatt) R. King & H. Robinson, Costa Rica 
Koanophyllon polyodon (Urban) R. King & H. Robinson, Puerto 

Rico. 
Koanophyllon polystictum (Urban) R. King & H. Robinson, Cuba. 

Koanophyllon subpurpureum (Urban & E. Ekman) R. King & 1 
Robinson, Dominican Republic. 

Koanophyllon tapeinanthum (Urban) R. King & H. Robinso 
Haiti. 

Koanophyllon tatei (B. Robinson) R. King & H. Robinson, Ve 
ezuela 

Koanophyllon tetranthum (Griseb.) R. King & H. Robinson, J 

Koanophyllon thysanolepis (B. Robinson) R. King & H. Robin 
son, Brazil. 

Koanophyllon tinctorium Arruda, Brazil. 
Koanophyllon tricephalotes (Schultz-Bip. ex Baker) R. King & H 

Robinson, Brazil. 
Koanophyllon triradiatum (Urban) R. King & H. Robinson, Ha 

Koanophyllon turquinense (Alain) Borh., Cuba. 
Koanophyllon nllosum (Sw.) R. King & H. Robinson, S Florida 

Greater Antilles. 
Koanophyllon wetmorei (B. Robinson) R. King & H. Robinson 
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123. Eupatoriastrum 

Eupatoriastrum Greenman, Proc. Amer. Acad. Arts 39: 93.1903. Type: Eupatoriastrum nelsonii Greenman. 

Erect perennial herbs or subshrubs, moderately branched above. Roots fibrous or forming a crown. Stems 
often solitary, fistulose, terete, striated, puberulous. Leaves opposite, with distinct narrow abruptly demar¬ 
cated petioles; blades deltoid or broadly ovate, basal leaves sometimes deeply lobed, bases cordate to broadly 
rounded, margins serrate, trinervate to palmately veined at or near base, with punctate or short-stipitate 
glands on lower surface. Inflorescence a very lax thyrsoid panicle, with terminal or central heads not distinctly 
maturing first; pedicels usually moderately long. Involucral bracts ca. 50, weakly to moderately subimbricate 
in 3-5 unequal to subequal series, ovate-lanceolate, rather persistent; receptacle strongly convex, paleaceous 
with 100-300 paleae in a head; paleae interspersed throughout head, filiform with broader tips. Florets 100- 
300 in a head; corollas pink, purple, red, or whitish, narrowly funnelform, inner and outer surfaces of throat 
glabrous; cells of limb oblong with sinuous lateral walls; lobes broadly triangular, about as long as wide, 
smooth on both surfaces, with clustered short-stalked capitate glands on outer surface, with or without hairs 
outside; anther collar narrowly cylindrical, with many subquadrate cells below, oblong cells above, with 
weak transverse thickenings on walls; anther appendage short, about half as long as wide, often with vertical 
median groove; style base not enlarged, glabrous; style branches filiform with scarcely to distinctly broadened 
tips, weakly mamillose except at expanded tips. Achenes prismatic, 4-5-ribbed, with numerous setulae on 
sides; carpopodium distinct, with distinct upper rim, symmetrical, shortly stopper-shaped, with small 
subquadrate cells in 5-6 series, ceil walls thin to slightly thickened; pappus of 15-35 slender scabrid persistent 
to slightly deciduous bristles in 1 series, with non-contiguous bases, not or scarcely broadened distally, apical 
cells acute. Pollen grains ca. 18 pm in diameter. Plate 123. 

The genus Eupatoriastrum was originally established 
for a coarse herbaceous species having paleaceous heads 
with many flowers and large broad leaves with often cor¬ 
date bases. A second somewhat similar species, Eupato- 
rium triangulare DC., was transferred into the genus by 
B. Robinson (1924). The two species have been widely 
and accurately recognized as close relatives of each other. 
The definition of the genus by its paleaceous receptacles, 
however, has led to erosion of the natural concept and 
the addition of a number of unrelated species. The abuse 
of the concept ultimately led to the reduction of Eupa¬ 
toriastrum to synonymy under Eupatorium by McVaugh 
(1972). The revised Eupatoriastrum of the present treat¬ 
ment proves to be a natural group having no close rela¬ 
tionship to true Eupatorium. 

In recognizing Eupatoriastrum in the present series of 
studies, three unrelated species have been excluded from 
the genus. Two of the excluded species are placed in this 
treatment in other subtribes. 

Eupatoriastrum opadocladium of S. F. Blake from Cen¬ 
tral America is clearly a Chromolaena of the subtribe 
Praxelinae. The species differs from close relatives in the 
area by little other than the presence of paleae in the head, 
and may equal C. glaberrima (Williams, 1976). The pres¬ 
ence of paleae is not common in Chromolaena. but it is 
significant that they are present in the type species and 
some of its close relatives in Brazil. 

Eupatoriastrum clavisetum of Badillo from Venezuela 
is a species overlooked in most discussions of the genus, 
but it is the only one of the excluded species that is par¬ 
ticularly closely related. The species has heads with com¬ 

paratively few flowers and paleae, and has elliptical leaves 
with pinnate venation. The species is placed here in the 
genus Idiothamnus which, like Eupatoriastrum, is a close 
relative of Koanophyllon. 

The most severe test of Eupatoriastrum was the species 
that McVaugh (1972) placed with species of Eupatorias¬ 
trum in his broadened concept of Eupatorium. The E. 
corvi of McVaugh has large paleaceous heads and broad 
leaves with cordate bases as in typical Eupatoriastrum. 
The species was originally distinguished from others in 
the group by the numerous foliaceous bracts subtending 
the heads, the more deciduous pappus bristles, and the 
anther appendages as long as wide or longer. The species 
proved to differ in a number of additional significant char¬ 
acters as well, including the non-fistulose stems, the cy- 
mose inflorescences with the central heads distinctly ma¬ 
turing first, and the fleshy roots. The elongate anther 
appendage, in particular, seems to place the species out¬ 
side of the Eupatoriastrum-Koanophyllon relationship 
where the appendages are usually short. The species was 
placed in the separate genus Matudina by King and Rob¬ 
inson (19736). A further distinction of Matudina is the 
chromosome number of n = 16, a number unlikely in the 

ill uncounted Eupatoriastrum, but a number common 
the subtribe Hebecliniinae where the genus is placed 
this treatment (R. King et al., 1976). 
In spite of much attention to the genus Eupatoriastrum, 
was not until the treatment by King and Robinson 

(19716) that the small Guatemalan species, E. angulifo- 
as recognized as a member of the genus. The third 
seems to differ from the other two in no significant 
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way except its smaller size and its anther appendages lack¬ 
ing a vertical median groove. 

Notes attached to a specimen of Eupatoriastrum nel- 
sonii from El Salvador, collected by S. Calderon, indicate 
that the plant is highly esteemed there as a depurative, 
being pungent and aromatic with the leaves slightly bitter. 
The plants are described as dying down to the crown of 

The name of the genus is derived from the generic name 
Eupatorium combined with the Latin substantival suffix 
-astrum indicating inferiority or incomplete resemblance. 

The following four species are recognized in the genus: 

ngultfolium (B. Robinson) R. ] 
inson, Mexico, Guatemala. 

Eupatoriastrum chlorostylum B. Turner, Mexia 
Eupatoriastrum nelsonii Greenman, Mexico, Guatemala, El Sal¬ 

vador, Costa Rica. 
Eupatoriastrum triangulare (DC.) B. Robinson, Mexico. 

Sphaereupatorium (O. Hoffm.) Kuntze ex B. Robinson, Contr. Gray Herb. n.s. 61: 24. 1920. 
Eupatorium section Sphaereupatorium O. Hoffm. in Engl. & Prantl, Nat. Pflanzenfam. Nachtr. 1: 322. 

1897. Type: Eupatorium hoffmannii Kuntze. 

Erect perennial herbs or shrubs, with moderate branching. Stems terete, striated. Leaves opposite, with 
short distinct petioles; blades broadly ovate, bases rounded to subcordate, margins shallowly mucronate- 
dentate, apex acuminate, trinervate from base, densely minutely glandular-punctate below. Inflorescence 
laxly thyrsoid-paniculate, with branches and branchlets at right angles; heads sessile in globose clusters at 
ends of branchlets. Involucral bracts ca. 12-20, eximbricate, in 3-4 slightly unequal series, ovate-lanceolate, 
partially deciduous; receptacle complex, with convex lobes, paleaceous or with interspersed bracts from 
incompletely separated heads. Florets ca. 11 in a head; corollas white, narrowly funnelform, with broadly 
cylindrical basal tube, outer surface with few glandular punctations, inner surface glabrous; cells of limb 
oblong with somewhat sinuous lateral walls; lobes triangular, about as long as wide, smooth on both surfaces, 
with small cluster of glands in middle of outer surface; anther collar narrowly cylindrical, with numerous 
subquadrate cells below, with beaded thickenings on cell walls; anther appendage slightly shorter than wide, 
retuse; style base not enlarged, glabrous; style branches spathulate distally, mamillose except at tips. Achenes 
prismatic, 5-ribbed, with a few setulae on ribs; carpopodium without distinct upper rim, symmetrical, with 
small subquadrate cells in 3-6 rows, cell walls slightly thickened; pappus of ca. 20 scabrid scarcely flexuous 
persistent bristles in 1 series, not broadened distally, apical cells acute. Pollen grains ca. 18 pm in diameter. 
Plate 124. 

The South American genus Sphaereupatorium is closely 
related to Koanophyllon, having similar involucral bracts, 

rolla form, style branches, and achenes. The genus is held 
distinct in this treatment on the basis of the spherical 
clusters of heads after which it is named, and the tendency 
to produce paleae or interspersed bracts in the heads. The 
paleaceous condition was given primary significance by 
B. Robinson (1920a), who made a number of interesting 
comments with his validation of the genus. Nevertheless, 
the spherical clusters of heads are regarded here as a more 
reliable basis for a natural generic limit. 

Two other genera in the Koanophyllon group from Mex¬ 
ico, Mexianthus and Neohintonia, have heads borne in 
dense spherical clusters, but in both genera the individual 
heads have only one flower. Mexianthus differs further in 
its squamellose pappus and its more fusiform achene. The 

two Mexican genera are regarded as closely related to each 
other, but not directly related to the South American 

The full extent of Sphaereupatorium is not certain. The 
type species from eastern Bolivia is described by B. Rob¬ 
inson (1920a) as having paleae throughout the heads. The 
common species occurring from Minas Gerais westward 
to Mato Grosso in Brazil is apparently the same, but has 
few or no paleae. The only interspersed bracts in the Bra¬ 
zilian species are the result of incompletely formed heads 
in the clusters. An additional epaleaceous specimen from 
Bolivia, with the same habit, represents an additional ap¬ 
parently undescribed species. 

The following one species is recognized in the genus: 

Sphaereupatorium scandens (Gardner) R. King & H. Robinson, 
Bolivia, Brazil. 
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125. Bishovia 

Bishovia R. King & H. Robinson, Phytologia 39:339.1978. Type: Bishovia boliviensis R. King & H. Robinson. 

Erect perennial herbs and subshrubs, moderately branched, with stems, leaves, and involucral bracts covered 
with minute stipitate glands. Stems terete, substriate. Leaves alternate above, opposite near base, with rather 
short slender sharply delimited petioles; blades ovate to broadly ovate, obtuse to rounded at base, margins 
serrate to sublobate, apex acute, strongly trinervate from base. Inflorescence a diffuse somewhat leafy cyme; 
pedicels slender, short to moderately long. Involucral bracts ca. 25, eximbricate to scarcely subimbricate, in 
ea. 2 subequal series, linear-lanceolate, distinctly bicostate on outer surface, persistent; receptacle flat to 
slightly convex, glabrous. Florets 30-60 in a head; corolla lavender, narrowly funnelform, with cylindrical 
basal tube; cells of limb oblong with sinuous lateral walls; lobes triangular, longer than wide, smooth on 
both surfaces, glabrous or with minute hairs or glands; anther collar narrowly cylindrical, cells shortly oblong, 
with beaded thickenings on walls; anther appendage large, distinctly longer than wide, oblong to ovate- 
oblong; style base not enlarged, glabrous; style branches linear, only slightly enlarged distally, densely mam- 
illose. Achenes prismatic, 5-ribbed, with setulae and small glands on sides; carpopodium distinct, symmetrical, 
short-cylindrical, cells rather small, subquadrate, in 3-7 series, cell walls slightly thickened; pappus of ca. 
30-40 slender scabrid persistent contiguous bristles in 1 series, scarcely broadened distally, apical cells acute. 
Pollen grains ca. 20-22 pm in diameter. Plate 125. 

The genus Bishovia presents a distinctive aspect with 
its mostly alternate leaves, diffusely cymose inflorescence, 
dense stipitate-glandular pubescence, and its eximbricate 
involucre of narrow slender-tipped bicostate bracts. Bish¬ 
ovia seems close to Koanophyllon, having similar floral 
structures, but the latter genus has almost completely op¬ 
posite leaves, rarely has stipitate glands, and usually has 
at least weakly subimbricate involucres. The somewhat 
longer corolla lobes, half again as long as wide, and the 
larger cells in the carpopodium, further tend to distinguish 
Bishovia from Koanophyllon. 

During the present series of studies, B. mikaniifolium 
was initially transferred from Eupatorium to Chacoa (King 
& Robinson, 1975v), before the genus Bishovia was rec¬ 
ognized. The type and presently only recognized species 
of Chacoa is not stipitate-glandular, has opposite leaves, 
has a pyramidal inflorescence, broader less costate invo¬ 
lucral bracts, and distinctly narrowed bases on the corol¬ 
las, all of which are unlike Bishovia. Still, the involucre 
of Chacoa is very weakly subimbricate and the Bishovia 
species occurs in the same geographical area, and the two 
species seemed closely related on the basis of the incom¬ 

plete knowledge of the complex in South America. The 
subsequent discovery of the type species of Bishovia, shar¬ 
ing many of the characters of B. mikaniifolia, shows the 
earlier concept to be too simplistic. Also, the earlier ob¬ 
servations of narrow corolla bases in B. mikaniifolia prove 
to be erroneous, being the result of distortion. At present, 
Bishovia and Chacoa are not regarded as immediate rel- 

side of the Andes. The type species is known from near 
Santa Cruz in Bolivia, and B. mikaniifolia is from the 
Chaco region in northern Argentina. 

Bishovia is one of two genera in the Eupatorieae named 
in honor of Luther Earl Bishop, one of the collectors of 
the type species. The other genus is Bishopiella of the 
Gyptidinae from Bahia, Brazil. 

The following two species are recognized in the genus: 

Bishovia boliviensis R. King & H. Robinson, Bolivia. 
Bishovia mikaniifolia (B. Robinson) R. King & H. Robinson, 

126. Nothobaccharis 

Nothobaccharis R. King & H. Robinson, Phytologia 41: 397. 1979. Type: Baccharis candolleana Steudel. 

Erect shrubs, usually densely branched. Stems terete, slightly striated, with glandular punctations, minutely 
puberulous. Leaves densely spirally inserted, with short narrow petioles; blades small, suborbicular to ellip- 
ticai margins dentate to crenate, with ascending rather pinnate to subtrinervate secondary veins, surfaces 
glandular-punctate. Inflorescence a dense thyrsoid panicle, with branches usually spiciform; heads crowded 
and sessile or with very short pedicels. Involucral bracts ca. 15, distinctly subimbricate, in 3-4 strongly 
unequal graduated senes, oblong to elliptical with distinct scarious margins, rather persistent but whole heads 
often falling in dned specimens; receptacle flat to slightly convex, glabrous. Florets 6-8 in a head; corollas 
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Plate 126. Nothobaccharis candolleana (Steudel) R. King & H. Robinson.—A. Habit, x y2, with three separate enlarged leaves. - 
B. Head, x8._C. Corolla outer surface, xl5.-D. Corolla inner surface with anthers, xl5.-E. Anther, x35.-F. Style, xl5.-G. 
Achene, x 15. 
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whitish, narrowly funnelform, glabrous on inner and most of outer surfaces; cells of limb narrowly oblong 
with sinuous lateral walls; lobes triangular to oblong, ca. 1.5 times as long as wide, smooth on both surfaces, 
outer surface with cluster of short capitate glands in upper half; anther collar narrowly cylindrical, with 
subquadrate cells below, rectangular cells above, cell walls with beaded thickenings; anther appendage ovate 
to short-oblong, about as long as wide; style base not enlarged, glabrous; style branches slightly enlarged 
distally, mamillose, becoming smooth at tips. Achenes prismatic, 5-ribbed, glanduliferous and sparsely 
setuliferous on sides; carpopodium distinct, usually symmetrical, shortly stopper-shaped, with slight but 
distinct upper rim, cells small in 6-7 rows, with thickened walls; pappus of ca. 30-35 scabrid contiguous 
persistent bristles in 1 series, slightly broadened and distinctly more barbellate distally, apical cells acute. 
Pollen grains ca. 20-23 pm in diameter. Plate 126. 

The single species of Nothobaccharis was initially de¬ 
scribed by DeCandolle (1836) as a Baccharis on the basis 
of a single specimen from an unspecified locality in Peru. 
The species seems not to have been recollected for over 
a hundred years, and has remained poorly known. The 
original species name B. microphyllum was a later hom¬ 
onym, but continued to be the name by which the species 
was best known until well into the present century. The 
species was not recognized as a member of the Eupatorieae 
until it was transferred into the genus Brickellia by 
Hieronymus (1901), and it was not placed in the broad 
concept of Eupatorium until the genus Brickellia was 
monographed by B. Robinson (1917). The nomenclatural 
history of the two substitute species names and the various 
combinations is reviewed by King and Robinson (1979a). 

Neither of the two Eupatorian genera in which the species 
of Nothobaccharis was previously placed represents any 
particular insight on the part of the authors. The actual 
position of Nothobaccharis is unquestionably in the Cri- 
toniinae, and seems close to Koanophyllon. The Peruvian 
plant is technically excluded from the latter genus by elon¬ 
gate corolla lobes and the small consistently spirally in¬ 
serted leaves. The rather spicate appearance of the densely 
thyrsoid inflorescence branches is approached by some of 

The distinctly subimbricate scarious-margined and some¬ 
what laciniate-tipped involucral bracts are not descrip¬ 
tively beyond the range of variation in Koanophyllon, but 
differ sufficiently in combined details to call any imme- 

thobaccharis also seems close to Ophryosporus but differs 
by its well-developed anther appendage, the less enlarged 
tips of its style branches, and the lack of any lateral heads 
of the inflorescence arising from axils of the lower invo- 

Nothobaccharis is now known from a number of col¬ 
lections from the area of Lima in Peru. A number of 
specimens are from the immediate area of Chosica, slight¬ 
ly inland from Lima, at elevations of ca. 900 m. One 
specimen from Chilca is stated to be from a sandy plain 

The name Nothobaccharis is derived from the name of 
the Asterian genus with the Greek prefix notho (— false). 
In spite of the fact that Baccharis is in a different tribe, 
the appearance of Nothobaccharis is such that confusion 
in the field is much more likely with that than with Ko¬ 
anophyllon. 

The following single s 

the more typical members of the genus Koanophyllon, but Nothobaccharis < 
there is no direct relationship between the two groups. Peru. 

& H. Robinson, 

127. Santosia 

Santosia R. King & H. Robinson, Phytologia 45:463.1980. Type: Santosia talmonii R. King & H. Robinson. 

Woody vines, moderately branched. Stems terete, faintly striated when dry, minutely evanescently pu- 
berulous. Leaves opposite, narrowly petiolate; blades ovate to ovate-elliptical, base obtuse to rounded, 
margins subentire, strongly trinervate from base, surfaces essentially glabrous. Inflorescence terminal on 
branches, an elongate thyrsoid panicle with branches rather densely corymbose to pyramidal; pedicels rather 
short. Involucral bracts ca. 13, subimbricate in ca. 3 unequal series, ovate-lanceolate, with outer surfaces 
faintly multistriated, inner bracts rather easily deciduous; receptacle flat to slightly convex, glabrous. Florets 
8-10 in a head; corollas white, narrowly funnelform, with broadly cylindrical base, essentially glabrous on 
outer surface; cells of limb oblong with sinuous lateral walls; lobes oblong-triangular, more than twice as 
long as wide, smooth on both surfaces, with only an occasional gland on outer surface; anther collar short- 
cylindrical, cells subquadrate below, oblong above, without ornate thickenings on walls; anther appendage 
large, longer than wide, ovate to ovate-oblong; style base not enlarged, glabrous; style branches linear to 
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subfiliform, mamillose to short-papillose below, essentially smooth at slightly broadened tips. Achenes pris¬ 
matic, 5-ribbed, sparsely setuliferous mostly on ribs; carpopodium distinctly symmetrical, very short, forming 
a basal ring, cells small and subquadrate in 3-4 rows, with somewhat thickened walls; pappus of ca. 20 
scabrid persistent bristles in 1 series, broadened and somewhat flattened externally near base, sometimes 
slightly broadened distally, apical cells acute. Pollen grains ca. 22 pm in diameter. Plate 127. 

The genus Santosia contains a single scandent species 
that is apparently locally endemic to the coastal region of 
southern Bahia in Brazil. Evidently because of the re¬ 
stricted distribution, the plant remained uncollected until 
1961 and undescribed until 1980. Nevertheless, two de¬ 
scriptions have recently been provided for the species, 
almost simultaneously, both based on different specimens 
of the same 1961 Duarte Collection. The first description 
was by King and Robinson (1980^) as a Santosia, and the 
second was by Soares Nunes (1981) as a Eupatorium. 

Santosia is interpretable as a Eupatorium only in the 

n aspect to true Eupato¬ 
rium. The genus Santosia does show resemblance to two 

is most similar in habit, and Koanophyllon, to which it 

proaches the form of some species of Mikania, and one 
of the specimens bore a preliminary determination as that 
genus. Still, Santosia lacks the involucre of four subequal 
bracts and the four-flowered heads thj 
of the Mikaniinae and does not show any c 

The significant resemblance of Santosia is that to the 
genus Koanophyllon. The resemblance to typical Koano¬ 
phyllon is particularly strong in segments of plants on 
herbarium sheets, as suggested by the name Eupatorium 
pseudolaeve chosen for the plant by Soares Nunes (1981). 
The latter author compared the plant with Eupatorium 
laeve (= Koanophyllon tinctorium), the type species of 
Koanophyllon, citing differences in habit, leaf venation, 
and potentially sectional differences in the involucre. The 
character by which Santosia differs technically from all 
of Koanophyllon is the long essentially glabrous corolla 
lobes. The involucre is also distinct from any in Koano¬ 
phyllon by the combination of subimbrication and the 
broad multistriated bracts. The outer bracts seem to 
strongly invest the head in a way not seen in Koanophyl¬ 
lon. The scandent habit is very rare in Koanophyllon, and 
the character therefore is most useful in the distinction of 

The genus Santosia is named in honor of Sr. Talmon 
S. dos Santos, a collector at the Centro de Pesquisas do 
Cacau at Itabuna, Bahia, Brazil. 

The following single species is recognized in the genus: 

Santosia talmonii R. King & H. Robinson, Brazil. 

128. Grisebachianthus 

Grisebachianthus R. King & H. Robinson, Phytologia 32: 268. 1975. Type: Eupatorium plucheoides Griseb. 

Erect to spreading shrubs, little to moderately branched, with stems, undersurfaces of leaves, branches of 
inflorescence, and involucres densely tomentose to villous. Stems terete, slightly striated. Leaves opposite, 
petioles usually very short, longer in G. carsticola; blades broadly elliptical or oblong to broadly ovate, 
subcoriaceous, glabrous and somewhat roughened above, margins entire to remotely subserrulate, apex 
rounded to shortly acute, venation trinervate at or near base or pinnate with strongly ascending secondaries. 
Inflorescence terminal on branches or branchlets, cymose to somewhat pyramidal, with densely corymbose 
branches; heads sessile or subsessile in irregular congested glomerules. Involucral bracts ca. 15-25, strongly 
subimbricate, in 4-5 congested unequal graduated series, inner bracts deciduous; receptacle flat, glabrous. 
Florets 12-60 in a head; corollas white to pink or purple, narrowly funnelform, glands on outer surface often 
restricted to lobes, glabrous on inner surface; cells of limb elongate with sinuous lateral walls; lobes triangular, 
distinctly longer than wide, smooth on both surfaces; anther collar narrowly cylindrical, with many subquad¬ 
rate cells below, cell walls slightly ornamented with beaded thickenings; anther appendage ovate to oblong, 
longer than wide; style base not enlarged, glabrous; style branches linear, slightly but distinctly spathulate 
distally, mamillose to short-papillose except at tip. Achenes prismatic, 5-ribbed, sparsely setuliferous and 
glanduliferous on sides; carpopodium distinct, symmetrical, short-cylindrical, cells small and subquadrate, 
in 5—10 rows, with walls only slightly thickened; pappus ofca. 20-30 rather stout scabrid persistent contiguous 
bristles in 1 series, not to scarcely broadened distally, apical cells obtuse to short acute. Pollen grains ca. 
18-20 pm in diameter. Plate 128. 
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Grisebaehianthus has a habit and distribution that falls 
completely within that of the West Indian members of 
the genus Koanophyllon with which it seems to be related. 
Nevertheless, the genus is easily distinguished by its dense 
pubescence, and is technically distinct in the form of its 
involucre and corolla lobes. As a result of the characters 
cited, Grisebaehianthus is regarded here as more of a col¬ 
lateral group to Koanophyllon than as a subset within it. 

The undersurfaces of the leaves, stems, and involucres 
of Grisebaehianthus are immediately distinguishable from 
those of Koanophyllon by the dense pale or fulvous pu¬ 
bescence. The pubescence on the leaves is rather evenly 
spread over the surface, unlike that of the most densely 
pubescent species of Koanophyllon, K thysanolepis of 
Brazil, where the pubescence is concentrated on the veins. 
The combination of pubescence and density of imbrica¬ 
tion of the involucres in Grisebaehianthus gives the heads 
a strongly Vemonian appearance, and the plants would 
probably be confused with that tribe in the field except 
for the regularly opposite condition of the leaves. A final 
technical difference from Koanophyllon is the corolla lobes 
that are distinctly longer than wide in Grisebaehianthus. 

Most members of the genus Grisebaehianthus seem to 
be restricted to northern Oriente Province in Cuba where 
they occur on or near serpentine areas. One species, G. 

carsticola, is cited from a calcareous area in the Sierra 
Maestra of southern Oriente Province (Borhidi & Muniz, 
1973). A key to the species has been provided by King 
and Robinson (1975r) and by Borhidi (1983). 

The genus name honors August H. R. Grisebach (1814— 
1879), a German botanist well known for his work on the 
flora of the West Indies and Argentina. 

The following eight species are recognized in the genus: 

Grisebaehianthus carsticola (Borh. & Muniz) R. King & H. Rob¬ 
inson, Cuba. 

Grisebaehianthus holquinensis (B. Robinson) R. King & H. Rob¬ 
inson, Cuba. 

Grisebaehianthus hypoleucus (Griseb.) R. King & H. Robinson, 
Cuba. 

Grisebaehianthus lantanifolius (Griseb.) R. King & H. Robinson, 
Cuba. 

Grisebaehianthus libanotica (Schultz-Bip.) R. King & H. Rob¬ 
inson, Cuba. 

irensis (Alain) R. King & H. Robinson, 

Grisebaehianthus nipensis (B. Robinson) R. King & H. Robinsc 
Cuba. 

Grisebaehianthus plucheoides (Griseb.) R. King & H. Robinsc 

129. Lorentzianthus 

Lorentzkmthw R. King & H. Robinson, Phytologia 32: 273. 1975. Type: Eupatorium viscidum Hook. & 

Erect shrubs, with moderate branching. Stems terete to obscurely 6-angled, puberulous. Leaves opposite, 
distinctly narrowly petiolate; blades ovate, often rather large, somewhat to distinctly acuminate at base, 
margins serrate, apex narrowly acuminate, trinervate from near base, minutely and darkly reticulately veined 
below, with minute immersed glandular punctations. Inflorescence a pyramidal panicle pedicels short, 
slender. Involucral bracts ca. 20, subimbricate, in ca. 5 unequal graduated series, stramineous, oblong to 
ovate-elliptical, 4-costate on outer surface; receptacle slightly convex, glabrous. Florets ca. 10-12 in a head; 
corollas whitish to purple, narrowly funnelform, with narrowly cylindrical basal tube, mostly glabrous outside 
below lobes, glabrous on inner surface; cells of limb oblong with somewhat sinuous lateral walls; lobes broadly 
triangular, smooth on both surfaces, with clustered short capitate glands on outer surface- anther collar 
narrowly cylindrical, with numerous subquadrate cells below, with thin non-omamented walls; anther ap¬ 
pendage large, ovate-oblong, slightly longer than wide; style base not enlarged, glabrous; style branches linear, 
not or scarcely broadened at tips, mamiUose, becoming smooth at tip. Achenes prismatic with broad base, 
5-nbbed, setuliferous on ribs; carpopodium distinct, symmetrical, very short, annuliform, with moderate¬ 
sized subquadrate cells in 2-3 rows, walls scarcely thickened; pappus of 35-40 slender scabridulous rather 
fragile bristles m 1 senes. Ups not broadened, apical cells sharply acute. Pollen grains ca. 22 pm in diameter. 

The genus Lorentzianthus contains a single South 
American species that has a corolla and general achene 
structure similar to Koanophyllon, and the two genera are 
considered closely related. Lorentzianthus differs most 
significantly by the easily deciduous pappus bristles, the 

bristles of Koanophyllon being characteristically rather 
stout and persistent. The present genus also differs from 
Koanophyllon and superficially resembles Critonia in the 
strongly subimbricate stramineous involucres. In the few 
species of Koanophyllon where the involucres are distinct- 
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ly subimbricate, the heads and bracts are not so narrow 
and the bracts are less numerous, being usually less than 
sixteen. There are up to 25 bracts in the involucre of 
Lorentzianthus. 

The distinctive appearance of Lorentzianthus extends 
to its leaves. The broadly ovate outline with acuminate 
bases and tips seems unique in the area of occurrence. 
The minute dark reticulum of veins on the undersurface 
also distinguishes the genus from close relatives. The pet¬ 
ioles in Lorentzianthus tend to be longer than those in 
most Critoniinae, approaching the longer form most com- 

Bolivian material of the species, which sometimes has 
narrower and more nearly entire leaves, was placed in a 
separate species, Eupatorium santacruzense. Comments 
with the species give no evidence that the relationship to 
the Argentinian material was recognized. Two unvalidat¬ 
ed names, E. nemorense Schultz-Bip, and E. erythrolepis 
Schultz-Bip., have also entered the literature on the basis 
of Bolivian material of the species. 

The name Lorentzianthus honors Paul Gunther Lorentz 
1835-1881, a German botanist noted for his collections 
of Argentinian and Uruguayan plants. 

mon in the Hebecliniinae. 
The single species of Lorentzianthus has an essentially 

continuous distribution from Santa Cruz in Bolivia south¬ 
ward through Jujuy, Salta, and Tucuman to Cordoba in 
Argentina. Previous to the present series of studies, the 

The following single species is recognized in the genus: 

Lorentzianthus viscidus (Hook. & Am.) R. King & H. Robinson, 
Argentina, Bolivia. 

130. Chacoa 

Chacoa R. King & H. Robinson, Phytologia 32: 275. 1975. Type: Eupatorium pseudoprasifolium Hassler. 

Erect flexuous shrubs, with moderate branching. Stems slender, terete to obscurely 6-angled, puberulous 
to hispidulous. Leaves opposite, distinctly narrowly petiolate; blades ovate to deltoid, broadly acute to truncate 
at base, margins serrate, trinervate from base, with scattered minute glandular punctations below. Inflores¬ 
cence terminal on branches, a lax pyramidal panicle with rather densely corymbose branches; pedicels rather 
short, slender. Involucral bracts ca. 15, very weakly subimbricate, appearing eximbricate, in ca. 2 subequal 
series, with a few very short at base, lanceolate to linear, rather persistent; receptacle flat to slightly convex, 
glabrous. Florets ca. 20 in a head; corollas white, with slender basal tubes and narrowly campanulate limbs, 
glanduliferous on outer surface; cells of limb oblong with rather sinuous lateral walls; lobes triangular to 
broadly triangular, not longer than wide, smooth on both surfaces, numerous glands on outer surface; anther 
collar narrowly cylindrical, with numerous subquadrate cells below, cell walls thin, not ornamented; anther 
appendage large, ovate-oblong, longer than wide; style base not enlarged, glabrous; style branches filiform, 
only slightly broadened near tips, short-papillose. Achenes prismatic, with somewhat narrowed bases, se- 
tuliferous and glanduliferous on sides; carpopodium small, shortly stopper-shaped with slight upper rim, 
with small subquadrate cells in 6-8 rows, walls somewhat thickened; pappus of ca. 30 persistent slender 
contiguous scabrid bristles in 1 series, not broadened distally, apical cells sharply acute. Pollen grains ca. 22 
pm in diameter. Plate 130. 

s Chacoa is closely related to 
Koanophyllon, differing primarily by the narrow basal tube 
of the corolla. The pappus bristles are also slenderer than 
those characteristic of Koanophyllon, but are not decid¬ 
uous as in Lorentzianthus. The petioles are longer than 
most members of the Critoniinae, but are matched in 
Lorentzianthus and a few species of Koanophyllon. In oth¬ 
er characters such as habit, the involucre with very few 
shorter outer bracts, and the style branches without sig¬ 
nificantly broadened tips, Chacoa is within the range of 
variation of Koanophyllon, and Chacoa must be consid- 

The genus Chacoa was originally described on the basis 
of two species (King & Robinson, 1 975m). Subsequent 
study has shown, however, that the alternate-leaved and 

stipitate-glandular Eupatorium mikaniifolium was ob¬ 
served incorrectly, and does not have a narrow basal tube 
on the corolla. The latter species does show a close cor¬ 
relation of characters with a recently discovered species 
from Bolivia with which it is now placed in the genus 
Bishovia (King & Robinson, 1978/). 

Chacoa is restricted geographically to Paraguay and the 
closely adjacent areas of Formosa and Missiones in Ar¬ 
gentina. It is the Chaco region of these two countries after 
which the genus is named. 

The following single species is recognized in the 

Kassler) R. King & H. Robins 

■ genus: 
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Plate 130. Chacoa pseudoprasiifolia (Hassler) R. King & H. Robinson.—A. Habit, x Vi—B. Head, x 7.—C. Corolla outer 
: 15.—D. Corolla inner surface with anthers, x 15.—E. Style, x 15.-F. Achene, xl5. 
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131. Idiothamnus 

Idiothamnus R. King & H. Robinson, Phytologia 32: 277.1975. Type: Eupatoriastrum clavisetum V. Badillo. 

Erect spreading shrubs or small trees, with moderate branching. Stems rather pale, terete, faintly striated, 
minutely puberulous. Leaves opposite, with short petioles; blades elliptical to ovate, with narrowly acuminate 
bases and tips, margins serrate to remotely subserrulate, venation pinnate with erect-spreading secondary 
veins, densely glandular-punctate below. Inflorescence terminal on branches, corymbose; pedicels short. 
Involucral bracts ca. 14-21, subimbricate in ca. 2-3 unequal to subequal series, persistent, ovate to oblong- 
lanceolate; receptacle convex, with a few paleae, paleae similar to inner involucral bracts. Florets ca. 12-20 
in a head; corollas whitish to lavender, narrowly funnelform, with broadly cylindrical basal tube, glabrous 
on outer surface below lobes; cells of limb oblong with rather sinuous lateral walls; lobes triangular, about 
1-2 times as long as wide, smooth on both surfaces, with few to many short-capitate glands on outer surface; 
anther collar narrowly cylindrical, with few subquadrate cells below, cell walls with few or no beaded 
thickenings; anther appendage large, triangular, about as long as wide; style base not enlarged, glabrous; style 
branches filiform, scarcely broadened distally, slightly mamillose to smooth. Achenes prismatic, 5-ribbed, 
sparsely setuliferous; carpopodium distinct without or with slight upper rim, symmetrical, short-cylindrical 
to stopper-shaped, with small subquadrate cells in 6-7 rows, cell walls slightly thickened; pappus of 20-30 
slender scabrid contiguous mostly persistent bristles in 1 series, sometimes slightly broadened distally, apical 
cells acute. Pollen grains ca. 18-22 pm in diameter. Plate 131. 

The South American genus Idiothamnus is one of the 
two in the Koanophyllon relationship distinguished by the 
presence of paleae on the receptacle. The other genus, 
Eupatoriastrum from Mexico and Guatemala, has much 
larger heads with 100-300 flowers in the head, short an¬ 
ther appendages, fistulose stems, and trinervately to pal- 
mately veined leaves. As such, the two genera are not 
regarded as closely related to each other, but separately 
derived from epaleaceous ancestors. 

The closeness of relationship of Idiothamnus to Ko¬ 
anophyllon remains in question. The paleaceous recep¬ 
tacles are basic to Idiothamnus but are not always obvious. 
Still, the genus also differs by a number of other minor 
characters such as the pale regularly foliated stems, the 
rather elliptical pinnately veined leaves, and the compar¬ 
atively narrow, sometimes weakly glanduliferous corolla 
lobes. In the latter characters, Idiothamnus partly overlaps 
with Koanophyllon and partly exceeds the known limits 
of that genus. It is further notable that the shared char¬ 
acters of the two genera are rather generalized, and that 
Idiothamnus shows none of the characters such as short 
anther appendages and broadened tips on the style branch¬ 
es that would tend to confirm close relationship to Koan¬ 
ophyllon. The present view is 
mediate relatives. 

The remarkable insight of B. Robinson is apparent in 
Idiothamnus. In spite of the very different geographical 
distributions involved, he (1919a, 1930c) noted that the 
three paleaceous species then known were similar The 
fourth species from Venezuela was subsequently described 
as Eupatiorastrum clavisetum by Badillo. 

The phytogeography of Idiothamnus is anomalous. The 
four species are from four entirely different areas, Vene- 

Argentina. Only the Argentinian species seems particu¬ 
larly common. Habits and collection data would suggest 
that all the species of Idiothamnus share similar habitats 
in or bordering rather temperate woodlands. 

The name of the genus is derived from the Greek idios 
(= distinct or peculiar) and thamnos (= shrub). 

The following four species are recognized in the genus: 

Idiothamnus clavisetus (V. Badillo) R. King & H. Robinson, Ven- 

Idiothamnus littoi (B. Robinson) R. King & H. Robinson, Ar- 

Idiothamnnus orgyaloides (B. Robinson) R. King & H. Robinson, 

Idiothamnus pseudorgyalis R. King & H. Robinson, Brazil. 

132. Mexianthus 

Mexianthus B. Robinson, Contr. Gray Herb. n.s. 80: 5. 1928. Type: Mexianthus mexicanus B. Robinson. 

Erect subshrub, with moderate branching. Stems terete, striated, puberulous. Leaves alternate, with narrowly 
winged petioliform base; blades ovate, acuminate at base and tip, margins serrate, venation subtrinervate 
with more strongly ascending secondaries from near basal fourth, lower surface with scattered minute 
glandular punctations. Inflorescence a laxly thyrsoid leafy panicle with laxly thyrsoid branches; heads sessile 
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Plate 132. Mexianthus mexicanus B. Robinson.-A. Habit, *%.-B. Head, X16.-C. Corolla showing anthers, x25.-D. Style, 
<25.—E. Achene, x25. 
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in dense spherical glomerules at tips of branchlets. Involucral bracts 3(-5), eximbricate and subequal or with 
1- 2 short outer bracts, in 1-2 series, forming thin sheath around flower, mostly oblong with truncate to 
rounded tips, glanduliferous; receptacle minute, glabrous. Florets 1 in a head; corollas white, with short 
cylindrical basal tube and broadly funnelform to slightly campanulate limb, glabrous on outer surface below 
lobes; cells of limb oblong with sinuous lateral walls; lobes triangular, about as long as wide, slightly mamillose 
on inner surface, smooth with clustered short-stalked capitate glands on outer surface; anther collar narrowly 
cylindrical, with subquadrate cells below, oblong cells above, without obvious ornate thickenings on walls; 
anther appendage minute, wider than long; style base not enlarged, glabrous; style appendages with minutely 
but distinctly spathulate tips, slightly mamillose below tips. Achenes rather fusiform, 5-ribbed, glabrous 
below, with a few setulae above; carpopodium indistinct, occasionally with a few small subquadrate cells in 
2- 3 series; pappus of 5-7 laciniate squamellae. Pollen grains ca. 18 pm in diameter. Plate 132. 

The Mexican genus Mexianthus was originally distin- 
giushed by B. Robinson (1928) on the basis of its single- 
flowered heads bom in spherical clusters, its pappus of 
squamellae, and its seemingly exappendiculate anthers. 
The genus was compared by B. Robinson with the only 
other member of the tribe with such single-flowered heads, 
the Mexican species treated here as the genus Neohintonia, 
but the latter was considered generically distinct because 
of its capillary pappus and evident anther appendages. 
Though not noted by B. Robinson (1928), Mexianthus is 
also distinct from most other members of the tribe, in¬ 
cluding Neohintonia, by the rather fusiform achenes which 
become quite narrow below the pappus. 

In spite of the similarity of Mexianthus to Neohintonia, 
B. Robinson (1928) did not regard the species involved 
as closely related. Because of the nearly complete reduc¬ 
tion of the anther appendage, B. Robinson placed Mex¬ 
ianthus in a very artificial subtribe Piqueriinae with di¬ 
verse genera recognized here as members of the Ageratinae, 
the Alomiinae, and in the case of Trychinolepis 
(= Ophryosporus), the Critoniinae. Only the latter South 
American element, of those mentioned by B. Robinson, 
is considered here to belong to the same subtribe as Mex¬ 
ianthus. 

In the present view, Mexianthus and Neohintonia are 
closely related, sharing a number of features in addition 
to their single-flowered heads. Both have mostly alternate 
leaves, broad and blunt involucral bracts forming a sheath 
around the flower, and considerable reduction of the an¬ 
ther appendages. The anther appendages, enlarged tips on 
the style branches, and corollas with broadly cylindrical 
bases and broadly triangular glanduliferous lobes indicate 
a relationship to the large Koanophyllon group. There is 
a similarity to the South American genus of the group, 
Sphaereupatorium, which has ca. 10—11-flowered heads 
in spherical clusters, but the genus does not seem to be 
directly related. 

Mexianthus appears to have a restricted distribution 
near Puerto Vallarta, in Jalisco, on the Pacific coast of 
Mexico. Only the type series has been seen. 

The genus Mexianthus was named by B. Robinson in 
honor of the original discoverer of the plant and well- 
known collector of Neotropical plants, Ynes Mexia. 

The following single species is recognized in the genus: 

Mexianthus mexicanus B. Robinson, Mexico. 

133. Neohintonia 

n. . . ')?• 143 1971. Type: Eupatorium monanthum Schultz- 
Neohintonia R. King & H. Robinson, Phytologia 22. 14J. 

Bip. 
. , ... mr»Hf*rate branching. Stems terete, slightly striated, puberulous. leaves 

Scandent subshrubs or shrubs, with naJw blades ovate, bases obtuse to broadly 
alternate to subopposite or opposite, minate trinervate from or near base, surfaces subglabrous, with 
rounded, margins serrulate, apices sho - ’ a lax narrowly thyrsoid leafy panicle; heads sessile in 
glandular punctations on lower surface. 7 subimbricate, in 2 subequal series, oblong, persistent; 
spherical glomerules. Involucral bracts , hea£j. corollas white, with broadly cylindrical base and 
receptacle minute, glabrous. Florets 1 or rare y ^ mor’e numerous on lobes; celts of limb elongate with 
funnelform throat, scattered glands on o smooth on both surfaces; anther collar narrowly 
sinuous lateral walls; lobes triangular, as o g evident ornate thickenings on walls; anther ap- 
cylindrical, with short-oblong cells, longe ’truncate; style base not enlarged, glabrous; style branches 
pendage small, very short, 3 times as wide as , mainillose below tips, with glands along inner surface, 
with minutely but distinctly spathulate P * f dands on sides; carpopodium distinct, shortly stopper- 
Achenes prismatic, 5-ribbed, with setulae and a lew giana 
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shaped, with slight upper rim, with small subquadrate cells in 7-8 rows, cell walls slightly thickened; pappus 
°f ca. 25 slender scabrid slightly deciduous scarcely contiguous bristles in 1 series, not broadened at tips, 
apical cells acute. Pollen grains ca. 16-18 in diameter. Plate 133. 

The Mexican genera Neohintonia and Mexianthus are 
distinguishable from all other members of the Eupatorieae 
by their single-flowered heads bom in spherical clusters. 
Unlike Mexianthus, however, Neohintonia has a pappus 
of numerous capillary bristles, and was originally included 
in the broad traditional concept of Eupatorium. The sim¬ 
ilarity between Mexianthus and the type species of Neo¬ 
hintonia, Eupatorium monanthum, was noted by B. Rob¬ 
inson (1928) when he described the former, but he 
considered his genus to be basically distinct in its scale- 
pappus and its seemingly exappendiculate anthers. B. 
Robinson treated the two as not only generically, but sub- 
tribally distinct, placing Mexianthus in his highly artificial 

The present treatment accepts the conclusion of B. Rob¬ 
inson (1928) that the species involved in Neohintonia and 
Mexianthus are generically distinct. The two genera are 
closely related, however, and have corollas with broadly 
cylindrical bases, broadly triangular glanduliferous corolla 
lobes, slightly spathulate tips on the style branches, and 
variously reduced anther appendages that indicate a re¬ 
lationship in the Critoniinae close to Koanophyllon. Al¬ 
though the anther appendages of Neohintonia are larger 
than the minute bilobed structure in Mexianthus, they are 

sufficiently short to have, in their own right, called the 
placement of the species in traditional Eupatorium into 
question. The appendages are distinctly shorter than the 
short form found in the typical element of the related 
genus Koanophyllon that was also included in the tradi¬ 
tional concept of Eupatorium. The non-fusiform achenes 
and the capillary pappus are more like Koanophyllon than 
Mexianthus, but the slender somewhat deciduous nature 
of the pappus bristles further distinguishes Neohintonia 
from Koanophyllon. 

Neohintonia seems to have a wide distribution in central 
Mexico from Jalisco in the west to Oaxaca in the east. 
The range overlaps that of the local endemic Mexianthus 
in Jalisco. 

The name of the genus honors another well-known plant 
collector, George B. Hinton, known for his extensive ef¬ 
forts in Sierra Madre del Sur in Mexico during the early 
part of the twentieth century (J. Hinton & Rzedowski, 
1972). 

The following single species is recognized in the genus: 

Neohintonia monantha (Shultz-Bip.) R. King & H. Robinson, 
Mexico. 

134. Peteravenia 

Peteravenia R. King & H. Robinson, Phytologia 21: 394. 1971. Type: Eupatorium schultzii Schnittsp. 

Erect coarse herbs or subshrubs, few to moderately branched. Stems terete, weakly striated to somewhat 
6-angled, densely hispid to lanate with glandular or non-glandular hairs. Leaves opposite, petioles narrow, 
sharply delimited, often long; blades broadly ovate to deltoid with cordate bases (oblong-elliptical with obtuse 
to rounded bases in P. cyrili-nelsonii) margins usually serrulate to serrate, apices short-acuminate, trinervate 
from base (venation pinnate in P. cyrili-nelsonii), undersurface usually with minute often stipitate glands 
(without glands in P. cyrili-nelsonii). Inflorescence pyramidally paniculate, sometimes laxly branched; pedicels 
slender, often elongate. Involucre often pale or brightly colored, broadly campanulate; involucral bracts ca. 
25, strongly subimbricate in 3-4 unequal graduated series, short-oblong to oblong-lanceolate, inner bracts 
mostly persistent; receptacle broadly convex, glabrous. Florets 18-75 in a head; corollas white, lavender, or 
purple, narrowly funnelform, with outer and inner surfaces glabrous; cells elongate with sinuous lateral walls; 
lobes triangular, as long as wide or longer, smooth on both surfaces; anther collar usually narrowly cylindrical, 
with numerous subquadrate cells, cell walls thin with beaded thickenings; anther appendage large, oblong- 
ovate, longer than wide; style base not enlarged, glabrous; style branches linear, sometimes slightly spathulate 
at tip, short-papillose below, mamillose distally. Achenes prismatic, 4-5-ribbed, narrowed and sometimes 
long stipitate below, setuliferous mostly on ribs; carpopodium distinct, sharply delimited above, not pro- 
current on ribs of achene, shortly stopper-shaped, mostly with 3-7 tiers of thin-walled cells; pappus of ca. 
30 rather scabrous deciduous bristles, uniform in size and spacing, slender and non-contiguous below, 
broadened distally, apical cells acute. Pollen grains ca. 20 pm in diameter. Plate 134. 

Peteravenia is a genus from Mexico and Central Amer- its usually cordate leaf bases, and its consistently slender 
ica notable for its often whitish or reddish involucral bracts, based distally enlarged deciduous pappus bristles. The 
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genus has all the characteristic features of the Critoniinae, 
the strongly subimbricate involucre, the smooth corolla 
lobes, the unenlarged glabrous style bases, and the weakly 
ornamented cells of the anther collar. The genus seems 

atypical, but in no way unique in the subtribe, only in the 

In spite of the Critonioid nature of Peteravenia, the 
habit of the plant and the broad multi-flowered heads give 
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the genus a strong resemblance to Bartlettina, of the He- 
becliniinae, that occurs commonly in the same area. The 
resemblance caused Peteravenia to be placed in the He- 
beclinium group in the recent review of the tribe (H. Rob¬ 
inson & King, 1977). Nevertheless, when first proposed, 
Peteravenia (King & Robinson, 1971 i) was not considered 
an immediate relative of Bartlettina (King & Robinson, 
197 Id, 197 Iff). The cordate leaf base of the then known 
species was a convenient distinction cited in the original 
reference, but was of tertiary importance. The character 
fails in both genera, some species of Bartlettina from 
northern South America having cordate leaf bases, and 
one more recently recognized species of Peteravenia lack¬ 
ing such bases. More important distinctions are the de¬ 
tailed structure of the pappus and the structure of the 
carpo podium. 

The pappus of Peteravenia is fragile with the narrow 
articulated bases of the bristles well separated from each 
other. In all species, the tips of the bristles are slightly but 
distinctly enlarged. Only Deeachaeta, among the undoubt¬ 
ed members of the Hebecliniinae, has the pappus fragile, 
and none of the members of the latter subtribe has the 
bristles so uniform in size and spacing. 

The carpopodium of Peteravenia is sharply delimited 
in cellular structure, while that of Bartlettina inteigrades 
with the longer cells of the achene wall, especially along 
the ribs. In the mature achene of Bartlettina, the caipo- 
podium extends upward along the bases of the ribs, and 
in all undoubted members of the Hebecliniinae, the ribs 
of the achene intergrade below with the carpopodium, 
although they are not always included in the callus for¬ 
mation. 

It is notable that the receptacle in Peteravenia is gla¬ 
brous, having none of the hairs that are common in many 
members of the Hebecliniinae. 

Within the Critoniinae, Peteravenia shows some resem¬ 
blance to Fleischmanniopsis in its showy and persistent 
involucral bracts and in its slender pappus bristles. How¬ 

ever, Fleischmanniopsis has comparatively few flowers in 
the heads, much more prominent enlargement on the tips 
of the style branches, short anther appendages, narrower 
and highly annulated anther collars, and a strikingly dif¬ 
ferent corolla shape and venation. 

As originally delimited, Peteravenia was regarded as 
rather isolated, with great internal uniformity. The more 
recent addition of P. cyrili-nelsonii considerably increases 
the diversity of the genus, and confirms the significance 
of the basic characters by which the genus is distinguished 
from others. 

Chromosome reports for Peteravenia include two of n = 
10 and one of n = ca. 17, all from P. phoenicolepis (R. 
King et al., 1976). More recently, an additional voucher 
for the n = 17 report has been seen (Breedlove 14148, 
CAS), and it is Ageratina subinclusa (Klatt) R. King & H. 
Robinson, a member of a genus with a base number of 
x = 17. Thus, only counts of n = 10 can now be attributed 
to Peteravenia, Correction of this error removes any re¬ 
maining question regarding the Critoniine rather than He- 
becliniine nature of the genus. 

Peteravenia has its center of diversity in northern Cen¬ 
tral America, but ranges from Costa Rica in the south to 
northcentral Mexico in Nuevo Leon and Tamaulipas. 

The generic name honors Peter H. Raven, formerly of 
Stanford University, presently Director of the Missouri 
Botanical Garden in St. Louis. 

The following five species are recognized in the genus: 

•nelsonii (A Molina) R. King & H. Robinson, 

i (J. Coulter) R. King & H. Robinson, Guate- 

Mexico, Guatemala, Hondui 

135. Critoniella 

Critoniella R. King & H. Robinson, Phytologia 30: 284. 1975. Type: Eupatorium acuminatum H.B.K. 

Erect herbs or shrubs, with few branches. Stems terete or rather hexagonal, weakly striated. Leaves opposite, 
petioles slender, more than one-third as long as blade, sharply delimited; blades ovate to broadly ovate, base 
obtuse to cordate, margins serrulate to serrate, apex acute to acuminate, trinervate from or near base, with 
or without glandular punctations below, with only veins or glandular punctations translucent. Inflorescence 
a broadly corymbose to cymose panicle with densely corymbose branches; heads sessile on congested glo- 
merulate branchlets. Involucres narrowly cylindrical; involucral bracts ca. 18-32, strongly subimbricate to 
imbricate in 4-6(-7) strongly unequal graduated series, oblong to linear-lanceolate, 4-costate on outer surface, 
inner bracts usually rather persistent; receptacle flat; glabrous. Florets 6-25 in a head; corollas white, lavender, 
bluish, or purple, narrowly funnelform, glabrous on inner surface and outside below lobes; cells of limb 
narrow with sinuous lateral walls; lobes triangular, as long as wide, smooth on both surfaces, with few glands 
on outer surface; anther collar narrowly cylindrical, with many subquadrate cells below, short-oblong above. 
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cell walls with distinct but weak annular thickenings; anther appendage large, ovate-oblong, longer than wide; 
style base not enlarged, glabrous; style branches with appendages terete and filiform, densely short-papillose. 
Achenes subfusiform, 5-ribbed, with few to many setulae on sides; carpopodium stopper-shaped, not sharply 
delimited above, longer cells extending upward on lower parts of achene ribs, with subquadrate cells below 
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in many tiers, cell walls moderately thickened; pappus of ca. 40 persistent slender scabrid bristles i 
narrowly tapering to tip, apical cells acute. Pollen grains ca. 19 in diameter. Plate 135 

The name Critoniella was given to the present genus 
because of the strong superficial resemblance, especially 
in the type species, to members of the genus Critonia. The 
resemblance is aided by the narrow and strongly subim¬ 
bricate involucres with pale or stramineous bracts, and 
the presence of pellucid lines in the leaves of some species. 
Nevertheless, relationship to Critonia does not appear to 
be close. The pellucid lines, when examined carefully, 
prove to be all associated with veinlets. Also, the leaves 
of some species have glandular punctations, a feature nev¬ 
er seen in Critonia. Cntoniella differs from Critonia in 
numerous technical details as well, having shorter spread¬ 
ing rather than erect corolla lobes, slender pappus bristles 
tapering to the tip, narrower achenes rather fusiform from 
a distinct constriction below the pappus, more persistent 
involucral bracts, and narrower style branches. 

The narrow style branches and the structure of the car- 
popodium prove to be characters of particular interest in 
Cntoniella. The style appendages are very narrow and 
terete with papillosity evenly distributed on all sides. Such 

clinium, with a superficially similar but obviously differ¬ 
ent terete form in Castenedia. The procurrent cells of the 
carpopodium along the bases of the achene ribs are also 
similar to the type found in the subtribe Hebecliniinae to 
which Hebeclinium belongs, and a relationship of Criton- 
iella to the latter subtribe seems possible. The narrow 
heads and the narrow flat receptacles of Cntoniella, how¬ 
ever, are completely foreign to the latter subtribe, and the 
ornamentation on the cell walls of the anther collar is not 
matched in undoubted members of the Hebecliniinae. 

At the time of its original description, Cntoniella was 

believed to contain four species (King & Robinson, 19750- 
One species that was added later, C. leucolithogena (King 
& Robinson, 1975w), had been placed first in Hebeclinium 
(King & Robinson, 1975m), where it proved anomalous 
by its flat receptacle. However, further examination has 
shown that the species is also rather anomalous in Cri- 
toniella, having lax inflorescences with pedicellate heads, 
sometimes distinctly broadened tips on the pappus bris¬ 
tles, and broader less terete weakly mamillose style 
branches. Although the species is retained in the genus 
here, its anomalous features have not been accounted for 
in the generic description. 

Critoniella is known only from Colombia, Peru, and 
Venezuela, where it occurs mostly at medium elevations. 
It is the two rarer species, C. albenosmithii and C. lebri- 
jensis that seem to be restricted to lower elevations of 
150-700 m in the Department of Santander in Colombia. 
A survey of herbarium specimens seems to indicate the 
presence of at least one additional undescribed species in 
Colombia. 

The following six species are recognized in the genus: 

Critoniella acuminata (H.B.K.) R. King & H. Robinson, Colom¬ 
bia, Venezuela, Peru. 

Critoniella albertasmithii(B. Robinson) R. King& H. Robinson, 

Critoniella lebrijensis (B. Robinson) R. King & H. Robinson, 
Colombia. 

Critoniella leucolithogena (B. Robinson) R. King& H. Robinson, 
Colombia. 

Critoniella tenuifolia (H.B.K.) R. King & H. Robinson, Vene- 

Critoniella vargasiana (DC.) R. King & H. Robinson, Venezuela. 

136. Aristeguietia 

Aristeguietia R. King & H. Robinson, Phytologia 30: 218. 1975. Type: Eupatorium salvia Colla. 

Erect to procumbent shrubs to small trees, moderately branched. Stems terete or 4-6-angled. Leaves 
opposite, petioles mostly short, usually sharply delimited; blades broadly ovate to linear, often oblong or 
elliptical, base cordate to cuneate, margins usually densely crenulate to dentate, venation pinnate or trinervate 
from base, upper surface often bullate or roughened, rarely with smaU glandular punctations, lower surface 
without evident glandular punctations, sometimes with small stipitate glands, often with tomentum. Inflo¬ 
rescence with few to many heads, corymbose with usually ascending branches, lower branches usually 
opposite; heads pedicellate. Involucral bracts ca. 25-70, strongly subimbricate, in 4-6 unequal graduated 
series, mostly persistent, a few innermost sometimes deciduous, ovate to lanceolate, outer surface striated; 
receptacle flat to slightly convex, conical in A. lamiifolia, glabrous. Florets 13-100 in a head; corollas bluish^ 
lavender, purple, or pink, narrowly funnelform, inner and usually outer surfaces glabrous, some species with 
few hairs or few to many small glands on lobes; cells of limb oblong, usually with sinuous lateral walls; lobes 
triangular, slightly longer than wide, smooth on both surfaces; anther collar narrowly cylindrical, with mostly 
oblong cells, cell walls with weak but distinct annular thickenings; anther appendage large, longer than wide; 
style base not enlarged, glabrous; style appendage broadly strap-shaped, often longitudinally folded, mam- 
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illose. Achenes prismatic, 5-ribbed, usually with setula 
upper rim, composed of subquadrate to oblong cells ir 
ca. 30-45 scabrid persistent bristles congested in 1-2 s 
distally, apical cells acute. Pollen grains ca. 22-25 i 

^ Aristeguietia is the most Gyptoid of the genera of the 

lucral bracts, the conical receptacle of one species, the 
sometimes bluish flowers, and the distinctly ornamented 
cell walls of the anther collar. Of these characters, only 
the conical receptacle is unique in the Critoniinae to Ar¬ 
isteguietia. In other essential characters, the subimbricate 
involucre, the smooth corolla lobes, the simple style base, 
and the mamillose rather than papillose style branches, 
the genus is clearly a member of the Critoniinae, with no 
variations toward other subtribes. 

The broad strap-shaped appendages of the style branch¬ 
es seem to relate Aristeguietia to other genera of the Cri¬ 
toniinae with which it occurs in the northern Andes, Ba- 
dilloa and Grosvenoria. Both of the latter genera differ by 
their glanduliferous achenes, the more spreading branches 
of their inflorescences, and the spreading pappus bristles. 
There is also possibly a close relationship to the genus 
Asplundianthus of the northern Andes, but the latter has 
narrower style branches, deciduous inner involucral bracts, 
and spreading pappus bristles. Cronquistianthus seems 
less closely related, having the style branches usually 
thickened only near the tips, the tips of the involucral 
bracts rounded, the branches of the inflorescence spread¬ 
ing, and the carpopodium distinctly asymmetrical. 

Aristeguietia is widely distributed a 
mon in the northern Andes 
with most species in or near Ecuador. The type species in 
Chile seems a single disjunct member of the most common 
Ecuadorian element, being more like the latter than the 
otherwise southernmost species in central Peru. 

The genus has some variation in the leaves, but most 
forms have slightly to strongly bullate upper surfaces, and 
the margins are usually densely crenate to dentate with 
scarcely any tendency toward serrate. The species from 
central Peru, A. ballii and A. cursonii, have only crenulate 
margins or margins incurved and essentially entire. The 
last species is more unusual in having small but distinct 
glandular punctations on the upper surface of the leaves. 
The leaves in the genus appear to have two basic shapes, 
one with cordate bases and usually trinervate venation, 
the other usually without cordate bases and with closely 
pinnate venation. 

In most species of Aristeguietia, the corolla lobes are 
glabrous, rarely showing a hair or gland. Only A. chim- 
boracensis of the more typical species seems to regularly 
have a few hairs or glands on the lobes. Pubescent lobes 
occur in some more peripheral members of the genus. The 
two species in central Peru, with more nearly entire leaf 

;, without glands; carpopodium indistinct, without 
a few tiers, walls moderately thickened; pappus of 
ries, scarcely spreading at maturity, not broadened 
a diameter. Plate 136. 

One species originally placed in Aristeguietia by King 
and Robinson (1975c-), A. perezioides of Colombia, was 
regarded as the one exception in the genus having nar¬ 
rower style branches. Subsequent study has shown that 
the species is not in the Critoniinae, being a member of 
a rather distinctive subgroup of Bartlettina in northern 
South America, often having cordate leaf bases (King & 
Robinson, 1980/). 

The generic name honors Dr. Leandro Aristeguieta of 
the Institute Botanico in Caracas, Venezuela, author of 
the treatment of the Asteraceae in the Flora de Venezuela. 
In spite of the choice of name, the genus does not seem 

The following 21 species are recognized in the genus: 

Aristeguietia amethystina (B. Robinson) R. King & H. Robinson, 
Ecuador, Peru. 

Aristeguietia anisodonta (B. Robinson) R. King & H. Robinson, 
Peru. 

Aristeguietia arborea (H.B.K) R. King & H. Robinson, Ecuador. 
Aristeguietia ballii (Oliver) R. King & H. Robinson, Peru. 

th.) R. King & H. Robinson, Ec- 

Aristeguietia cacalioides (H.B.K.) R. King & H. Robinson, Ec- 

Aristeguietia chimborazensis (Hieron.) R. King & H. Robinson, 
Ecuador. 

Aristeguietia cursonii (B. Robinson) R. King & H. Robinson, 
Peru. 

Aristeguietia dielsii (B. Robinson) R. King & H. Robinson, Ec- 

Aristeguietia diplodictyon (B. Robinson) R. King & H. Robinson, 
Peru. 

Aristeguietia discolor (DC.) R. King & H. Robinson, Peru. 
Aristeguietia gascae (B. Robinson) R. King & H. Robinson, Peru. 
Aristeguietia gayana (Wedd.) R. King & H. Robinson, Peru. 
Aristeguietia glutinosa (Lam.) R. King & H. Robinson, Ecuador. 
Aristeguietia lamiifolia (H.B.K) R. King & H. Robinson, Co¬ 

lombia, Ecuador. 
Aristeguietia persicifolia (H.B.K.) R. King & H. Robinson Ec¬ 

uador. 
Aristeguietia pseudarborea (Hieron.) R. King & H. Robinson, 

Peru. 
Aristeguietia salvia (Colla) R. King & H. Robinson, Chile. 
Aristeguietia tahonensis (Hieron.) R. King & H. Robinson, Peru. 
Aristeguietia tatamensis (B. Robinson) R. King & H. Robinson, 

Colombia. 
Aristeguietia uribei R. King & H. Robinson, Colombia. 
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137. Asplundianthus 

Asplundianthus R. King & H. Robinson, Phytologia 30: 224. 1975. Type: Eupatorium pseudoglomeratum 
Hieron. 

Erect to scandent shrubs or trees, moderately to densely branched. Stems terete to slightly angled, weakly 
striated, fistulose to solid, puberulous. Leaves opposite, petioles usually short, sharply delimited distally; 
blades ovate to lanceolate, base acute to truncate, margins subserrate to serrate, usually trinervate from or 
near base, sometimes pinnate with ascending secondary veins, with or without glandular punctations on 
undersurface. Inflorescence usually corymbose-paniculate, primary branches usually opposite; heads sessile 
in glomerules. Involucral bracts ca. 15-20, subimbricate in ca. 3-5 strongly unequal graduated series, ovate- 
lanceolate, often stramineous, inner bracts deciduous; receptacle flat, glabrous. Florets 6-10 in a head; corollas 
lilac, lavender, or purple, narrowly funnelform, usually with glands on outer surface; cells of throat narrow 
with sinuous lateral walls; lobes broadly triangular, as long as wide, smooth on both surfaces; anther collar 
narrowly cylindrical, lower cells subquadrate, oblong above, with weak transverse annular thickenings on 
walls; anther appendage large, ovate-triangular, up to twice as long as wide; style base not enlarged, glabrous; 
style branches narrowly linear, mamillose. Achenes prismatic, 5-ribbed, glabrous or with a few setulae, rarely 
with a few glands; carpopodium distinct, not abruptly demarcated above, stopper-shaped, composed of many 
tiers of subquadrate cells with moderately thickened walls; pappus of ca. 30-40 slender scabrid persistent 
bristles, spreading with age, slender and tapering distally, apical cells acute. Pollen grains ca. 20-23 pm in 
diameter. Plate 137. 

sru. It is one of a 
series of distinctive genera of the Critoniinae common in 
the area, including Aristeguietia, Badilloa, Grosvenoria, 
and Critoniella, but is the only one of the series with 
neither unusually broad style appendages as in the first 
three genera nor unusually narrow style appendages as in 
the last genus. Asplundianthus is further distinguished from 
the associated genera with broader style branches by hav¬ 
ing glabrous or nearly glabrous achenes, and to some ex¬ 
tent by the spreading pappus bristles with slender tips. 
Critoniella, which may be the most closely related genus, 
differs by its extremely narrow terete style appendages, by 
the exclusively large thin-walled cells in the carpopodium, 
and by the long petioles on its leaves. Asplundianthus also 

elevations, but can be distinguished by the lack of internal 
secretory pockets in the areoles of the leaves and by the 
slender bristles of the pappus. 

The pollen size in Asplundianthus is of some interest. 
In most species, grains are of ca. 20 pm in diameter as 
measured in recently prepared slides with Hoyer’s solu¬ 
tion. This is the general size also found in the probably 
closely related Critoniella, and in many other genera of 
the Eupatorieae. Among the other genera of the Critoni¬ 
inae from the same elevation in the northern Andes, how- 

species of Asplundianthus, A 
pollen grains up to 23 /am in c 
larger pollen in a specimen of A. stuebelii \ 
involve Type II pollen intermixed with s» 
sized Type I grains. 

Within Asplundianthus, it is A. arcuans th 

ticularly distinctive in a number of characters, and it is 
probably worthy of a separate subgenus. Its corollas are 
unusual in their long narrow bases, the style appendages 
have more enlarged tips and are more papillose below, 
and the leaves lack glands on their undersurfaces. 

Asplundianthus has variation in a number of other fea¬ 
tures besides those seen in A. arcuans. The leaves are 
usually trinervate, but are pinnately veined in A. densus, 
A. scabrifolius, and A. toroi. The inflorescences vary from 
pyramidal to densely corymbose. The general pubescence 
ranges from nearly glabrous to tomentellous. There is a 
strong tendency toward glabrous achenes in the genus, but 
some species, especially A. scabrifolius and A. stuebelii, 
have sparsely scabrid to setuliferous or even glandulifer- 
ous upper surfaces on the achene. In one species, A. sa- 
gasteguii, the undersides of the leaves have a minute dense 
almost hyphal blackish tomentum that may be unique in 
the family. 

The distinctions of the species of Asplundianthus are 
discussed in the two papers by King and Robinson (1975# 
1978A). There is no key to the species of the genus. 

The generic name honors Erik Asplund, Swedish bot¬ 
anist well known for his collections of Ecuadorian plants. 

The following ten species are recognized in the genus: 

Asplundianthus arcuans (B. Robinson) R. King & H. Robinson, 

Asplundianthus densus (Benth.) R. King & H. Robinson, Colom¬ 
bia. 

Asplundianthus pseudoglomeratus (Hieron. in Sodiro) R. King & 
H. Robinson, Ecuador. 

Asplundianthus pseudostuebelii R. King & H. Robinson, Colom¬ 
bia. 

Asplundianthus sagasteguii R. King & H. Robinson, Peru. 
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Colombia. 
Asplundianthus stuebelii (Hi 

i) R. King & H. Rob- 

(H.B.K.) R. King & H. Robinson, 

R, King & H. Robinson, Ec- 

i (B. Robinso: 
Colombia. 

Asplundianthus trachyphyllus (Hier 

King & H. Robinson, 

) R. King & H. Robinson, 
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138. Austrocritonia 

Austrocritonia R. King & H. Robinson, Phytologia 31:115. 1975. Type: Eupatorium velutinum Gardner. 

Erect shrubs or small trees, with few to many branches. Stems angled to terete, subglabrous to velutinous. 
Leaves opposite, petioles very short or medium length; blades ovate to elliptical, bases acute to acuminate, 
obtuse in A. rosea, margins entire or remotely serrulate to closely serrate, venation usually pinnate, strongly 
trinervate or quinquenervate from above base in A. taunayana, glandular-punctate on both surfaces, without 
internal secretory pockets in areoles. Inflorescence broadly corymbose with ascending branches; heads sessile 
in clusters. Involucral bracts 12-25, strongly subimbricate in ca, 3-5 strongly unequal graduated series, 
oblong to elliptical-ovate, inner bracts easily deciduous; receptacle flat to slightly convex, glabrous. Florets 
5 and ca. 10 in a head; corollas white, narrowly funnelform, glabrous on inner and outer surfaces; cells of 
throat narrow with sinuous lateral walls; lobes longly ovate-oblong, ca. twice as long as wide, smooth on 
both surfaces, glabrous; anther collar cylindrical, with subquadrate cells in lower part, oblong cells above, 
cell walls with distinct weak transverse annular thickenings; anther appendage large, oblong-triangular, ca. 
twice as long as wide; style base not enlarged, glabrous; style branches linear, mamillose. Achenes prismatic, 
5-ribbed, glanduliferous to glabrous on sides; carpopodium distinct, long-cylindrical, not or weakly delimited 
above, composed of oblong cells in numerous tiers, with subquadrate cells at base, cell walls slightly thickened; 
pappus of ca. 40-50 persistent congested bristles mostly in 1 series, strongly scabrid below, narrowed and 
becoming essentially smooth distally, apical cells acute. Pollen grains ca. 22-24 u*n in diameter. Plate 138. 

As is reflected in its name, Austrocritonia is a member 
of the Critoniinae, having the simple style bases, smooth 
corolla lobes, and subimbricate involucres that mark that 
subtribe. Within the subtribe, the genus generally resem¬ 
bles the type genus, Critonia, and differs from the large 
Koanophyllon group, by the narrow heads with rather stra¬ 
mineous strongly imbricated involucral bracts that are 
mostly deciduous. The genus is not closely related to Cri¬ 
tonia, however, having glanduliferous leaf surfaces and 
lacking internal secretory cavities in the areoles of the 
leaves. The genus is further distinct from Critonia, as well 
as other members of the subtribe, in the narrow tips of 
its pappus bristles. 

From the remaining complexity of the Critoniinae, the 
most convenient distinction of Austrocritonia is geograph¬ 
ical. As is reflected in its name, Austrocritonia is a southern 
member of the group, being one of a small series of genera 
in the subtribe that is restricted or nearly restricted in 
distribution to the southeastern part of Brazil. From the 
few other genera of the area with strongly subimbricate 
involucres, Austrocritonia is easily distinguished, lacking 
the hairs inside the corolla seen in Neocabreria and Stey- 
ermarkina, and having the narrow tips of the pappus bris¬ 
tles and large carpopodia unlike Malmeanthus. 

The structure of the pappus bristles in Austrocritonia is 
the most unique and most significant unifying character 
of the genus. In all four species, the bristles are strongly 
scabrid or even barbellate at the base and become pro¬ 
gressively smoother toward the tip. It is not simply the 
essentially smooth tips of the bristles that are significant, 
but the great contrast between the bases and tips. Such 
pappus bristles are not found in any other members of 
the subtribe. 

As presently recognized, Austrocritonia has some di¬ 

versity of leaf form, even among the three pinnately veined 
species originally placed in the genus. A key to the latter 
has been provided by King and Robinson (1975k). The 
more recently added A. taunayana increases further the 
diversity evident in the genus by its strongly trinervate 
and closely serrate leaves. The latter species, with its leaves 
and its mostly five-flowered heads, resembles the genus 
Symphyopappus of the Disynaphiinae which is common 
in Brazil. From the latter, the Austrocritonia species can 
be distinguished by the depressed and hirtellous rather 
than exsulcate and glabrous upper surface of the midvein 
of the leaf, by the lack of ridges on the branches of the 
inflorescence, by the large carpopodium, and by the smooth 
tips on the pappus bristles. 

The species of Austrocritonia occur in Brazil in the area 
of Rio de Janeiro and in the states of Sao Paulo and Minas 
Gerais. One specimen of the common A. velutina has been 
seen from the new Federal District. 

Although Austrocritonia is a member of the Critoniinae 
occurring in an area where the subtribe Gyptidinae is 
predominant, there is no evidence that i 

mon in the latter subtribe. More moist h 
acteristic of the subtribe Critoniinae, ai 
for Austrocritonia include edges of fore 

The following four species are recognized in the genus: 

Austrocritonia angulicaulis (Schultz-Bip. ex Baker) R. King & H. 
Robinson, Brazil. 

Austrocritonia rosea (Gardner) R. King & H. Robinson, Brazil. 
Austrocritonia taunayana (Glaz. ex B. Robinson) R. King & H. 

Robinson, Brazil. 
Austrocritonia velutina (Gardner) R. King & H. Robinson, Brazil. 
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139. Badilloa 

Badilloa R. King & H. Robinson, Phytologia 30: 230. 1975. Type: Eupatorium salicinum Lam. 

Erect shrubs, moderately to densely branched. Stems terete, striated, pubescent. Leaves opposite, petioles 
short; blades oblong to lanceolate, base acute to rounded, margins serrate to remotely subserrulate, upper 
surface usually slightly insculpate, with glandular punctations usually on both surfaces, often dense below, 
venation usually pinnate, trinervate or subtrinervate from near or above base in B. steetzii. Inflorescence 
corymbose, with broadly spreading densely corymbose branches; heads shortly pedicellate or subsessile. 
Involucral bracts ea. 16-25, strongly subimbricate in 4-5 strongly unequal graduated series, oblong or ovate 
to linear, 2-4-costate, inner bracts rather deciduous; receptacle flat to slightly convex, glabrous. Florets 
usually 4-10 in a head, up to 23 in a head in B. steetzii; corollas white, lavender, pink, or violet, narrowly 
funnelform, glabrous on inner surface and on outer surface of throat; cells of throat elongate with sinuous 
lateral walls; lobes triangular, ca. 1.5 times as long as wide, smooth on both surfaces, with glands or a few 
small hairs on outer surface near tips; anther collar usually broadly cylindrical, with subquadrate cells below, 
oblong cells above, cell walls with weak but distinct annular thickenings; anther appendages large, ovate, ca. 
1.25 times as long as wide; style base not enlarged, glabrous; style branches broadly linear or strap-shaped, 
slightly mamiilose. Achenes prismatic, 5-ribbed, densely glanduliferous on sides, without non-glandular 
setulae; carpopodium distinct, without projecting upper rim, short-cylindrical to annuliform, composed of 
small- to medium-sized subquadrate cells in ca. 2-9 tiers, with moderately thickened walls; pappus of ca. 
30-35 scabrid persistent contiguous bristles in 1 series, spreading with age, not distinctly broadened and 
flattened on outer surface at base, not or slightly broadened distally, apical cells acute. Pollen grains ca. 25 
pm in diameter. Plate 139. 

The genus Badilloa is one of a group in the subtribe 
Critoniinae in the northern Andes notable for broadened 
strap-shaped style branches. The other two genera of the 
group, Aristeguietia and Grosvenoria, share similar shrub¬ 
by habits and often occur in the same habitats. They are 
the genera most likely to be confused with Badilloa, al¬ 
though the relationship between the genera is not neces¬ 
sarily close. Badilloa is easily distinguished from Ariste¬ 
guietia by the spreading opposite branches of its 
inflorescences, the distinctly deciduous nature of its inner 
involucral bracts, the densely glanduliferous rather than 
strictly non-glanduliferous achenes, the more cellularly 
differentiated carpopodia, the more spreading mature 
pappus, and the heads with usually about ten flowers. The 
relationship to Grosvenoria seems closer, but the latter 
has multistriate rather than 4-costate involucral bracts, 
more prominent but less cellularly differentiated carpo¬ 
podia, and more flattened outer surfaces and sporadically 
enlarged tips on the pappus bristles. 

The resulting concept of Badilloa shows considerable 
uniformity for a group of species ranging from Venezuela 
and Colombia in the north to Peru in the south. The 
species occur mostly at elevations between 2,500 and 4,000 
m. Nevertheless, the concept has been extended to include 

pointed involucral bracts, the larger number of flowers in 
the heads, the densely glanduliferous achenes, the more 
sharply demarcated carpopodia, the broader style branch¬ 
es, and the larger pollen indicate that the species is remote 
from Asplundianthus and comparatively closely related to 
the other species of Badilloa. 

The genus Badilloa was originally credited with nine 
species (King & Robinson, 1975h). The more recently 
added B. atrescens (King & Robinson, 1981/) was orig¬ 
inally excluded because of certain features such as the 
long-stipitate glands of the achenes. The Ecuadorian 
species, represented by a single specimen, seemed to rep¬ 
resent an inteigeneric hybrid between Badilloa and Ar¬ 
isteguietia and was cited as a probable example of such 
hybridization in the survey of the tribe (H. Robinson & 
King, 1977). Still, the species did have the essential char¬ 
acters of Badilloa, and a second specimen from a slightly 
different location has demonstrated the validity of the 
species. Hybridization with Aristeguietia is not now con¬ 
sidered probable. 

The genus Badilloa was named in honor of Dr. Victor 
M. Badillo, author of numerous papers dealing with the 
Asteraceae of Venezuela. 

one particularly anomalous species. The Venezuelan B. 
steetzii differs from other members of the genus by its 
more prominently trinervate leaf blades, the greater num¬ 
ber of flowers in the heads (15-23), and its occurrence at 
elevations as low as 1,000 m. The species shows some 
resemblance to Asplundianthus pseudostuebelii of Colom¬ 
bia, which is anomalous in its genus by the presence of 
some glands on the achene. In B. steetzii, however, the 

The following ten species are recognized in the genus: 

Badilloa atrescens (B. Robinson) R. King & H. Robinson, Ec- 

Badilloa drepanoides (B. Robinson) R. King & H. Robinson, 
Peru. 

Badilloa helianthifolia (H.B.K.) R. King & H, Robinson, Peru. 
Badilloa herrerae(B. Robinson) R. King & H. Robinson, Peru. 
Badilloa procera (B. Robinson) R. King & H. Robinson, Peru. 
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Plate 139. Badilloa salicina (Lam.) R. King & H. Robinson.-A. Habit, x Head, *5.-C. Corolla outer surface, x9.-D. 
Corolla inner surface with anthers, x9.-E. Anther, X17.-F. Style, x9.-G. Achene, x9. 

Badilloa salicina (Lam.) R. King & H. Robinson, Colombia, 
Ecuador. 

Badilloa sonsonensis R. King & H. Robinson, Colombia. 
Badilloa sphagnophila (B. Robinson) R. King & H. Robinson, 

Peru. 

Badilloa steetzii (B. Robinson) R. King & H. Robinson, Vene- 

Badilloa venezuelertsis (V. Badillo) R. King & H. Robinson, Ven- 
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140. Grosvenoria 

Grosvenoria R. King & H. Robinson, Phytologia 30: 221. 1975. Type: Eupatorium rimbachii B. Robinson. 

Erect shrubs or small trees, with many flexuous branches. Stems terete, striated, solid or partially fistulose, 
mostly fistulose in G. coelocaulis. Leaves opposite, petioles medium length to short, slender, rather sharply 
delimited above; blades ovate to narrowly elliptical, base narrowly to broadly acute, sometimes slightly 
acuminate, margins entire to remotely serrate, sharply acute to short-acuminate at apex, venation pinnate 
or trinervate with strongly ascending secondary veins parallel to lower margins, glandular punctate on lower 
surface, with or without tomentum of thin-walled flattened hairs below. Inflorescence broadly corymbose 
paniculate, with opposite densely corymbose branches spreading at 45° or sometimes more; heads sessile or 
short-pedicellate in small clusters. Involucral bracts 12-15, strongly subimbricate in 3-5 strongly unequal 
graduated series, ovate to ovate-lanceolate, mostly stramineous and multistriate on outer surface, inner bracts 
easily deciduous; receptacle flat to slightly convex, glabrous. Florets 5-10 in a head; corollas pink to white, 
narrowly funnelform, with tube glabrous, without hairs on inner surface; cells of throat oblong with sinuous 
lateral walls; lobes triangular, ca. 1.5 times as long as wide, smooth on both surfaces; anther collar narrowly 
cylindrical, composed of subquadrate cells below, oblong cells above, cell walls moderately ornamented with 
weak but distinct transverse annular thickenings; anther appendage large, ovate, longer than wide; style base 
not enlarged, glabrous; style branches very elongate, broadly linear, somewhat broader near tip, rounded to 
obtusely mamillose. Achenes prismatic, 5-ribbed, glanduliferous on sides; carpopodium with slight upper 
rim, broadly stopper-shaped to cylindrical, procurrent on bases of ribs, composed of medium-sized short- 
oblong to subquadrate cells in 5-8 tiers, cell walls moderately thickened; pappus of ca. 30-40 scabrid persistent 
congested bristles mostly in 1 series, bases broadened and flattened, longer bristles distinctly broadened 
distally, apical cells acute to obtuse. Pollen grains ca. 25 /on in diameter. Plate 140. 

The genus Grosvenoria has a restricted distribution in 
the northern Andes from central Ecuador southward into 
northern Peru. The elevations listed at which the plants 
occur are between 2,700 and 3,700 m. Most specimens 
are recorded as tree-like, in one case up to 10 m high. As 
such the genus has an impressive appearance. 

Grosvenoria is one of three genera of the Critoniinae 
from the area of the northern Andes showing broadly 
linear or strap-shaped style appendages. The appendages 
of the genus may be the most extreme in the group, with 
the appendages appearing to droop from their length in a 
photograph of one species. The appendages are over 0.25 
mm wide throughout their length. 

Of the other two genera with broad style appendages, 
Aristeguietia differs by its setuliferous but non-glandulif- 
erous achenes, its persistent inner involucral bracts, less 
numerously striated bracts, and its pappus bristles not 
notably broadened at the bases or tips. The relationship 
of Grosvenoria is evidently closer to the genus Badilloa 
which has similarly glanduliferous achenes. Badilloa dif¬ 
fers, however, in its narrower unflattened pappus bristles, 
its 2-4-costate rather than multicostate involucral bracts, 
and its smaller carpopodium with smaller cells. The pap¬ 
pus and carpopodium seem to be the most important 

The few species of Grosvenoria show considerable di¬ 
versity. The Peruvian species differs from the others by 
the distinctly fistulose stems after which it is named, and 
by the more elliptical trinervate more serrate leaves with 

glabrous undersurfaces. Two of the Ecuadorian species 
have solid stems, and essentially entire pinnate leaves with 
distinctive matted thin-walled hairs below. The remaining 
species, G. campii, has stems mostly solid with some hol¬ 
low areas near the nodes, and has serrulate leaves with 
pinnate venation and sparse hairs below. The latter species 
does not have the clearly multistriate involucral bracts 
seen in the other species. Two of the species have pink to 
purplish flowers, but the corollas in G. rimbachii are char¬ 
acteristically white. It should be noted that in spite of the 
different designations of trinervate and pinnate venation 
in the genus, the lower veins involved are all from above 
the base and run parallel to the margin. The trinervate 
veins of G. coelocaulis differ by the sharpness of then- 
ascent, especially in contrast to the weaker secondaries in 
the remainder of the leaf. 

The generic name honors the Grosvenor family, a fam¬ 
ily well known for its generations of leadership in the 
National Geographic Society in Washington, D.C. 

The following four species are recognized in the genus: 

Grosvenoria campii R. King & H. Robinson, Ecuador. 
Grosvenoria coelocaulis (B. Robinson) R. King & H. Robinson, 

Peru. 
Grosvenoria hypargyra (B. Robinson) R. King & H. Robinson, 

Ecuador. 
Grosvenoria rimbachii (B. Robinson) R. King & H. Robinson, 

Ecuador. 
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141. Corethamnium 

Corethamnium R. King & H. Robinson, Phytologia 39: 55. 1978. Type: Corethamnium chocoensis R. King 
& H. Robinson. 

Erect shrubs, with many branches, with stems, surfaces of young leaves, and pedicels pilose with incrassate 
moniliform hairs. Stems terete, striated. Leaves opposite, petioles short and stout; blades ovate to subor- 
bicular, base obtuse, apex short-obtuse to rounded, margins crenate-serrulate, venation pinnate, with nu¬ 
merous glandular punctations below initially partially hidden by hairs, deciduous hairs partly biseriate, with 
thickened cell walls. Inflorescence of dense small corymbose panicles on leafy branches; heads sessile or 
short-pedicellate. Involucral bracts ca. 16-18, subimbricate in ca. 4-5 strongly unequal graduated series, 
broadly ovate to oblong, mostly persistent; receptacle flat, glabrous. Florets ca. 6 in a head; corollas white, 
with narrowly cylindrical tube and throat without external differentiation, with only lobes spreading, outer 
surface very sparsely glanduliferous, inner surface glabrous; cells of limb short-oblong, without sinuous walls; 
lobes narrowly oblong, 3 times as long as wide, smooth on both surfaces; anther collar cylindrical, composed 
almost entirely of subquadrate cells, without ornate thickenings on walls; anther appendage large, triangular- 
ovate, about as long as wide or longer; style base incrassate without a node, glabrous; style branches narrowly 
linear to filiform, becoming terete distally, distinctly papillose on all sides. Achenes prismatic, 5-ribbed, 
glabrous or with very few small glands; carpopodium in form of short cylindrical ring without a distinct 
upper rim, with short-oblong cells in 3-5 tiers, cell walls thickened; pappus of ca. 45 scabrid coarse congested 
persistent bristles in 1-2 series, less scabrid and narrowed distally, apical cells subacute. Pollen grains ca. 
25 um in diameter. Plate 141. 

The genus Corethamnium is known from a single spec¬ 
imen collected by Earl L. Core in a distinctive area of 
Colombia on the Pacific slope of the Andes, in the interior 
of the Choco region adjacent to the Department of An- 
tioquia. The genus has a deceptively close resemblance to 
species of Ageratina subgenus Andinia which are common 
in the northern Andes. Nevertheless, Corethamnium is 
not even a member of the subtribe Oxylobinae to which 
Ageratina belongs. The genus is actually one of the more 
distinctive members of the subtribe Critoniinae. 

The subtribal position of Corethamnium is fixed pri¬ 
marily by the strongly subimbricate bracts of the invo¬ 
lucre. The essentially smooth corolla lobes and the gla¬ 
brous unenlarged style base further indicate a position in 
the Critoniinae. The only character in conflict is the dis- 

from the tube only by observing the point of insertion of 
the filaments. The combined narrow throat and tube is 
remarkably thick and firm. The hairs of the stems and 
leaves are unique in their vermiform nature with various 
parts 1-3-seriate. Other hairs in the Eupatorieae having 

of Corethamnium have thin-walled cells at the base which 
seem to be responsible for the ease of dehiscence. Older 
leaves of the genus become nearly glabrous. 

The genus seems rather isolated in the Critoniinae, with 
possible closest relationships to the similarly monotypic 
or oligotypic genera Castenedia and Imeria of Colombia 
and Venezuela respectively. All three genera share dis¬ 
tinctly pinnate leaf venation, but neither of the others has 
the distinctive hair or corolla types seen in Coretham- 

are present in a few other Critoniinae. A featui 
eludes relationship to the Oxylobinae is the poorly delim¬ 
ited carpopodium with small thick-walled cells. 

Corethamnium has two particularly distinctive features, 
the form of the corolla, and the pubescence of the stem 
and leaves. The long lobes of the corolla seem to arise 
directly from the tube, and the throat can be distinguished 

The generic name honors the collector, Earl L. Core 
(1902-1984), a participant in the Cinchona Expedition in 
1944. Dr. Core is best known for his work on the flora of 
West Virginia. 

The following single species is recognized in the genus: 

Corethamnium chocoensis R. King & H. Robinson, Colombia. 

142. Castanedia 

Castanedia R. King & H. Robinson, Phytologia 39:58.1978, “Castenedia.” Type: Castanedia santamartensis 
R. King & H. Robinson. 

Erect shrubs, with many spreading branches. Stems subterete or angled, striated, glabrous, most intemodes 
elongate but with frequent extremely short intemodes. Leaves opposite, petioles of moderate length, rather 
sharply delimited; blades elliptical or elliptical-oblong to slightly obovate, base shortly and abruptly acute. 
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Plat 
D. Con 

Corethamniu chocoemisK. King & H. Robinson-A. Habil. a Vt.-B. Head, *5.-C. ' 
others, a 10.-E. Anther, alS.-F, Style, a!2.-G, Achene, xlO. 

margins remotely serrulate, apex short-acute to obtuse, venation pinnate, obscurely glandular-punctate below. 
Inflorescence a dense corymbose panicle; heads sessile to subsessile in smaller clusters of 2-3. Involucre 
cylindrical; involucral bracts ca. 25, subimbricate, in ca. 4 Strongly unequal graduated series, broadly ovate 
to linear-oblong inner bracts easily deciduous; receptacle flat, glabrous. Florets 6-7 m a head; corollas white, 
narrowly funnelform, sparsely glanduliferous on narrow tube and on throat, more glands on lobes; cells of 
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limb oblong, with walls not or scarcely sinuous; lobes triangular, slightly longer than wide, smooth on both 
surfaces; anther collar cylindrical, composed of subquadrate cells, cell waUs distinctly and evenly thickened 
without ornate lines; anther appendage large, triangular-ovate, ca. twice as long as wide; style base not 
enlarged, glabrous; style branches with broader stigmatic part, in appendage becoming filiform and terete 
with short papillae on all sides. Achenes prismatic, 5-ribbed, glabrous; carpopodium shortly stopper-shaped, 
with slight projecting upper rim, with rather small usually oblong cells in 10-12 tiers, cell walls thickened; 
pappus of ca. 60 congested scabrid persistent bristles in ca. 2 series, narrowed distally, apical cells sharply 
acute. Pollen grains ca. 25-27 nm in diameter. Plate 142. 
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The monotypic genus Castanedia has the unmistakable 
subimbricate involucre with deciduous inner bracts, sim¬ 
ple style base, and smooth corolla lobes of the subtribe 
Critoniinae, and has a general resemblance to various 
other genera of the subtribe in the northern Andes. Cas¬ 
tanedia, however, seems both structurally and geograph¬ 
ically isolated from the other potential relatives in the 
Andes, and may represent part of an older relict group 
that presently has only limited representatives in northern 
South America. 

Castanedia resembles the Andean genera Badilloa and 
Grosvenoria in habit and the form of the involucre. The 
large size of the shrubs or perhaps small trees, up to eight 
meters tall, is particularly reminiscent of Grosvenoria. The 
other two genera are nevertheless basically different in 
their unusually broad strap-shaped style appendages and 
their densely glanduliferous achenes. The style branches 
of Castanedia are also unusual in the tribe, but they are 
unusual in the way they taper from the broad stigmatic 
portion to a terete filiform tip. The terete filiform style 
appendages that occur in such genera as Hebeclinium and 
Critoniella are of a finer texture, and do not seem closely 
related. It also seems significant that none of the genera 
mentioned in comparison have slenderly cylindrical basal 
tubes on the corolla or distinctly bi-tri-seriate pappus bris¬ 
tles of the type seen in Castanedia. 

The actual relationship of Castanedia in the Critoniinae 
is not certain, but the narrow papillose style appendages 

and strictly pinnate venation of the leaves recall another 
monotypic genus in Colombia, Corethamnium. The latter 
is thoroughly distinct in its unique vermiform hairs and 
peculiar corollas, as well as in details of the carpopodium 
and leaves, and would not itself be a very close relative. 
There is a possibility that the oligotypic pinnately veined 
Imeria of the Guayana Highlands is also related, but the 
differences in habit, pubescence, corolla form, and style 
branches only further the impression of isolation in Cas- 

The specimens of Castanedia show a peculiarity in the 
lengths of the internodes of the stem. Sporadically, a pair 
of nodes is very close, sometimes resulting in very con¬ 
gested branching. The feature seems rather obvious in 
spite of considerable variation in the length of other in- 
temodes. 

The distinct nature of Castanedia is partly explained 
by its endemism to the isolated Sierra de Santa Marta in 
northern Colombia. The area has a geological history dis¬ 
tinct from that of the adjacent Andes, and is noted for 
many endemics. The area was actually elevated somewhat 
before the surrounding Andes. 

The generic name honors the Colombian botanist and 
collector of the type of the single species, R. Romero 
Castaneda. 

The following single species is recognized i 

Castanedia santamartensis R. King & H. Robinso 

143. Imeria 

Imeria R. King & H. Robinson, Phytologia 32: 271. 1975. Type: Eupatorium memorabile Maguire & Wurd. 

Erect slender shrub, with moderate branching. Stems rather thick, terete, densely villous, hairs with enlarged 
bases. Leaves opposite, petioles rather short, distinct, stout; blades thickly coriaceous to subcoriaceous, ovate 
to elliptical, obtuse to acuminate at base, margins entire or serrate, apices shortly acute to acuminate, venation 
pinnate with spreading secondaries, strongly scabrid on upper surface, densely punctate below with large 
immersed glands, densely villous below on veins, sparsely pilosulous between. Inflorescences terminal on 
branches, corymbose, heads sessile in dense clusters on branchlets. Involucral bracts ca. 20-25, strongly 
subimbricate in 4-5 unequal graduated series, oblong-ovate to oblong-lanceolate, outer bracts persistent with 
densely puberulous tips, inner bracts deciduous; receptacle slightly convex, sparsely hirsute. Florets 8-10 in 
a head; corollas rose-colored or pink, narrowly funnelform, glabrous on inner and outer surfaces; cells of 
throat oblong with sinuous lateral walls; lobes triangular, slightly longer than wide, smooth on inner surface, 
densely mamillose to papillose outside on the tips, forming sclerified cap; anther collar shortly cylindrical, 
cells oblong, with thin to slightly thickened walls and with weak but distinct annular thickenings; anther 
appendage large, triangular, more than twice as long as wide; style base not enlarged, glabrous; style branches 
linear, slightly mamillose. Achenes prismatic, 7-9-ribbed, glabrous, with internal carbonization of wall often 
weakly developed; carpopodium without distinct upper limit, very shortly cylindrical, with subquadrate cells 
in 5-6 rows, cell walls strongly thickened; pappus of ca. 50 congested scabrid subpersistent bristles in 1-2 
series, longer bristles broadened at tips, apical cells subacute to obtuse. Pollen grains ca. 27-30 pm in diameter. 
Plate 143. 

The genus Imeria is one of the few members of the tribe of northern South America. The other members of the 
Eupatorieae on the tepuis in the Guayana Highland region tribe in the Guayana region, a few species of Koanophyllon 
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I.)R. King & H. Robinson.—A. Habit, Head, x6.-C. Corolla showing 
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of the subtribe Critoniinae, some species of Chromolaena 
of the Praxdinae, and the genus Guayania of the Hebe- 

elements outside of the area, while Imeria seems rather 
remote from all other genera in the Critoniinae. 

Imeria is unlike most members of the tribe, but similar 
to many other plants of the tepuis in the rigidly branched 
habit and coriaceous leaves. The hairs of the stems and 
leaves have prominent enlarged bases, with the crowded 
and somewhat persistent bases forming a rather papillose 
cover on the young stems. Cross sections of the leaves 
show large thick-walled epidermal cells, and vascular 
strands sheathed in sclerids. The glands are apparently a 
part of a small fascicle at the base of a pit with one to 
three small uniseriate hairs scarcely evident in the pit 
beside the large biseriate glands. The involucres are nar¬ 
row and strongly subimbricate as in the Critoniinae and 
Praxelinae, but differ from the latter by having the outer 
bracts persistent. The receptacle is prominently hirsute as 
in many Hebecliniinae, but the anther collars and car- 
popodium are totally unlike members of that subtribe. 
The scarified cap on the tips of the corolla lobes is slightly 
reminiscent of Chromolaena, but is interpreted here as of 
independent origin, being only part of a general trend in 
Imeria toward sclerification of parts. The achene walls 
are somewhat distinctive in the weak development of car¬ 

bonization, but not as distinctive as thought at the time 
when the genus was described (King & Robinson, 1975$). 
The number of ribs on the achene distinguishes the genus 
from many others in the tribe. The combination of char¬ 
acters prevents any suggestion regarding immediate rel¬ 
atives, but the comparatively superficial character of 
spreading pinnate venation in the leaves encourages place¬ 
ment of Imeria in the system close to the equally isolated 
monotypic genera Corethamnium and Castanedia of Co- 

The genus Imeria occurs in the southernmost part of 
Venezuela on the mountain known as Neblina. The name 
of the genus was chosen to honor the original name given 
to Neblina by Richard Spruce. The name Imeri has been 
used by some for the mountains to the south of Neblina- 
Imeri, but there can be no doubt as to which mountain 
Spruce originally applied the name. Recently the type 
species has also been reported from the adjacent Cerro 
Avispa, and a second species with serrate leaves has been 
described from the nearby Macizo Aracamuni (Badillo 
1985). 

The following two species are recognized in the genus: 

Imeria memorabilis (Maguire & Wind.) R. King & H. Robinson, 

144. Malmeanthus 

Malmeanthus R. King & H. Robinson, Phytologia 47:225.1980. Type: Eupatorium subintegerrimum Malme. 

Erect shrubs, moderately branched. Stems subterete, distinctly striated, densely puberulous or pilosulous. 
Leaves opposite, petioles rather short to medium length; blades ovate, base short-acute to short-acuminate, 
margins serrulate to subentire, apex scarcely acuminate, venation ascending pinnate, glandular-punctate on 
both surfaces, puberulous to tomentellous below. Inflorescences terminal on branches, corymbose paniculate, 
with ascending mostly alternate branching; heads with short narrow pedicels. Involucres campanulate; in- 
volucral bracts ca. 20, strongly subimbricate in ca. 4 strongly unequal graduated series, stramineous, mostly 
oblong with rounded tips, glabrous and 2-4-costate on outer surface, inner bracts easily deciduous; receptacle 
slightly convex, glabrous. Florets 5-22 in a head; corollas whitish, narrowly fimnelform, with broad basal 
tube, glabrous inside and on outer surface below lobes; cells of limb elongate with lateral walls straight or 
in inner layer sinuous; lobes triangular, about as long as wide to twice as long as wide, smooth on both 
surfaces, with or without sparse glands on outer surface; anther collar cylindrical, with mostly oblong cells, 
few to many subquadrate cells near base, cell walls with slight but distinct reticulate thickenings; anther 
appendage large, oblong, slightly longer than wide; base of style not enlarged, glabrous; style appendages 
narrowly linear, slightly to distinctly mamillose. Achenes prismatic, narrowed at base, 5-costate, with hairs, 
setulae, or glands on sides; carpopodium nearly to completely obsolete, with few differentiated cells; pappus 
of ca. 30-35 scabrid slender persistent bristles in mostly 1 series, not or scarcely broader and not more 
scabrid distally, apical cells acute. Pollen grains ca. 25 um in diameter. Plate 144. 

The genus Malmeanthus is one of five genera of the nus and the least frequently collected, being known from 
Critoniinae in southeastern Brazil having strongly sub- little other than the type collections of its three known 
imbricate involucres with the inner bracts deciduous. species. The genus also suffers from the rather ordinary 
Within the small group, Malmeanthus is the smallest ge- nature of the combined characters by which it is distin- 
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A 

Plate 144. Malmeanthus subintegerrimus (Malme) R. King & H. Robinson.—A. Habit, x Vi.—B. Head with separate representative 
involucral bracts, x6.—C. Corolla outer surface, x 10.—D. Corolla inner surface with anthers, xlO.—E. Anther, x 18.—F. Style, xlO.— 
G. Achene, x 10. 

guished in the subtribe. Still, Malmeanthus is thoroughly 
distinct within the Brazilian group by the lack of the spe¬ 
cialized characters seen in the other genera. 

Malmeanthus differs from the most widely distributed 
genus in the group, Critonia, by the presence of glandular 
punctations on the leaves and by the lack of internal se- and Steyermarkina 

genera which are restricted or nearly 
a of southeastern Brazil, Neocabreria 
are immediately distinct in the pu- 
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bescent inner surfaces of their corollas. The two genera 
are further distinct in a number of details such as short 
anther appendages or pyramidally paniculate inflores¬ 
cences that are indicated under those genera. The two 
genera, in spite of their geographical proximity, are not 
considered closely related to Malmeanthus. 

Among the Brazilian genera, the only one potentially 
close to Malmeanthus in relationship is Austrocritonia. 
The latter has a similar habit, including the general form 
of the inflorescence, but it differs in significant details. 
Austrocritonia has the heads sessile in clusters, has the 
pappus bristles tapering to essentially smooth tips, and 
has a broad achene base with a distinct carpopodium, all 
features lacking in Malmeanthus. 

In spite of the seeming negative nature of the distinc¬ 
tions of Malmeanthus, the genus shows considerable in¬ 
tegrity of characters and is regarded as a natural group. 
It has been impossible to extend the generic characteriza¬ 
tion to include the homeless Brazilian species Eupatorium 
clibadioides Baker. The latter has most of the technical 
characters of Malmeanthus, but differs by being essentially 

glabrous with nearly sessile strongly acuminate leaves tri- 
nervate from above the base, by having only minute sparse 
glandular punctations restricted to the lower leaf surface, 
by having long-pedicellate heads, and by having usually 
a few extra ribs on the achenes. 

Malmeanthus seems to be a rather temperate genus 
compared to Austrocritonia, being known mostly from 
Santa Catarina in Brazil southward into Uruguay and 
westward into Misiones in Argentina. Only M. hilarii oc¬ 
curs to the north in Minas Gerais. A key to the species of 
Malmeanthus has been provided by King and Robinson 
(1980n). 

The generic name honors Gustaf Malme, the Swedish 
botanist, noted for his studies on Brazilian Asteraceae. 

The following three species are recognized in the genus: 

Malmeanthus catharinensis R. King & H. Robinson, Brazil 
Malmeanthus hilarii (B. Robinson) R. King & H. Robinson, 

Malmeanthus subintegerrimus (Malme) R. King & H. Robinson, 
Argentina, Brazil, Uruguay. 

145. Hughesia 

Hughesia R. King & H. Robinson, Phytologia 47:252.1980. Type: Hughesia reginae R. King & H. Robinson. 

Woody vines. Stems terete, solid, glabrous, partly reddish brown. Leaves opposite, petioles moderately 
long, sharply delimited; blades ovate, base broadly rounded, margins subentire, remotely and minutely 
serrulate, apex shortly acute, minutely acuminate, trinervate with strongly ascending veins from near base, 
upper and lower surfaces essentially glabrous, without glandular punctations, with prominulous veinlets. 
Inflorescences terminal on lateral branches, distinctly thyrsoid-paniculate with spreading branches; heads 
sessile or subsessile in small clusters at ends of branchlets, broadly campanulate. Involucral bracts ca. 18, 
strongly subimbricate, in ca. 4 strongly unequal graduated series, broadly ovate to oblong or linear-oblong! 
tips rounded, outer surface glabrous, 2-4-costate, inner bracts easily deciduous; receptacle convex or hemi¬ 
spherical, glabrous. Florets ca. 9 in a head; corollas dried appearing as purple in distal half, narrowly 
funnelform with broadly cylindrical basal tubes, glabrous on inner and outer surfaces; cells of limb oblong 
with lateral walls not or scarcely sinuous, cells often filled with oil; lobes triangular, about as long as wide, 
smooth on both surfaces; anther collars cylindrical, with numerous subquadrate or shorter cells below cell 
walls with weak but distinct annular thickenings; anther appendages large, oblong, 1.5 times as long as vnde; 
style base not enlarged, glabrous; style branches linear, densely mamillose or short-papillose. Achenes pris¬ 
matic, 5-ribbed, with short setulae above, glabrous below; carpopodium distinct, sharply delimited, with 
slight rim above, short-cylindrical, slightly procurrent on ribs, composed of small subquadrate cells in ca. 7 
tiers, cell walls with densely beaded thickenings; pappus of ca. 30 slender scabrid persistent bristles in 1 
series, not or scarcely broadened at tips, apical cells acute. Pollen grains ca. 18-20 um in diameter Plate 
145. 

The genus Hughesia has the stronj 
volucre with deciduous inner bracts, the simple style bas¬ 
es, and the smooth corolla lobes that are characteristic of 
the subtribe Critoniinae, and membership in the subtribe 
is not in doubt Nevertheless, Hughesia has some features 
reminiscent of members of other subtribes. The scandent 
habit caused the material of the genus to be labelled and 
distributed at one time as Mifcania aff. lawrancei, in a 

genus that is mostly scandent and often has thyrsoid in¬ 
florescences. Still, the strongly subimbricate involucres 
and the circa nine flowers in the heads preclude a rela¬ 
tionship between Hughesia and the Mikaniinae. The small 
rounded receptacles of Hughesia resemble those of He- 
beclinium in the Hebecliniinae, but the inflorescence lacks 
the arcuate-cymose branching, the filiform style branches, 
the elongate anther collars, and the thin-walled carpo- 
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Plate 145. Hughesia reginae R. King & H. Robinson.—A. Habit, vegetative stem, x Vi.—B. Flowering branch, x '/i.—C. Head, x 6, 
with separate view of receptacle and representative involucral bracts.—D. Corolla outer surface, x 15.-E. Corolla inner surface with 
anthers, x 15.-F. Anther, x20.-G. Style, x I5.-H. Achene, x!5. 
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podial cells procurrent on the achene ribs as in the latter 

Within the Critoniinae, Hughesia is one of the most 
scandent genera and is also rather distinctive in the strict¬ 
ly thyrsoid inflorescence, the slender pappus bristles, and 
the glabrous corollas. The equally scandent Uleophytum 
from Peru differs by having its inflorescences sessile in 
the axils of normal leaves. Hughesia resembles the more 
scandent members of Critonia but differs in the strictly 
thyrsoid inflorescence branching, the convex receptacles, 
and the lack of internal secretory pockets in the areoles 
of the leaves. The combination of all characters s 
that Hughesia is actually closest to the s 
shrubby genus Steyermarkina whic 
southeastern Brazil. Hughesia is thoroughly distinct from 
the latter, however, by the more trinervate leaves, the 

more numerous flowers in the heads, the glabrous corollas 
with short lobes, the sparsely setuliferous achenes, and 
the contiguous rather than congested bristles of the pappus 
with scarcely broadened tips. 

The leaves of Hughesia seem to have unusually prom¬ 
inent ducts along the larger veins. In both cross sections 
and cleared material, the ducts are seen to rest in a con¬ 
cavity along the upper surfaces of the veins. 

The genus is named in honor of the well-known botan¬ 
ical illustrator. Dr. Regina Hughes, whose work appears 
in the present treatment as well as many other publica- 

The following single species is recognized in the genus: 

Hughesia reginae R. King & H. Robinson, Peru. 

146. Ophryosporus 

Ophryosporus Meyen, Reise Erde 1: 402. 1834. Type: Ophryosporus triangularis Meyen. 
Piqueria section Artemisioides DC., Prodr. 5: 105. 1836. Type: Piqueria artemisioides H.B.K. 
Trychinolepis B. Robinson, Contr. Gray Herb. n.s. 80: 6. 1928. Type: Trychinolepis hoppii B. Robinson. 

Erect herbs or subshrubs with woody stems or bases, 2 species scandent, sparsely to densely branched, 
often with prominent axillary fascicles. Stems terete, striated, puberulous. Leaves usually opposite, rarely 
alternate, spirally inserted in O. triangularis, petioles short to moderately long; blades minute to large, 
broadly lanceolate to elliptical, base cuneate to truncate, margins coarsely to scarcely serrate, apex acute to 
short-acuminate, venation strongly to scarcely trinervate, with or without glandular punctations, minutely 
stipitate-glandular in O. triangularis. Inflorescence corymbose or broadly to narrowly thrysoid, with cor¬ 
ymbose branches; heads shortly pedicellate or sessile, lateral heads sometimes from axils of lower involucral 
bracts of central heads. Involucral bracts 4-8, eximbricate, in 1-2 mostly subequal series, ovate-lanceolate 
to oblong, persistent; receptacle slightly convex, glabrous. Florets 3-12 in a head; corollas white, with 
constricted basal tube and narrowly funnelform or campanulate limb, usually glanduliferous outside, glabrous 
or rarely puberulous inside; cells of limb oblong with somewhat sinuous lateral walls; lobes triangular, 1-2 
times as long as wide, smooth on both surfaces; anther collar cylindrical, with short cells below, with distinct 
but weak annular thickenings on walls; anther appendages obsolete, divided into 2 minute lobes; style base 
not enlarged, glabrous; style branches with strongly knob-like smooth tips, mamillose below. Achenes pris¬ 
matic, 5-ribbed, with minutely gland-tipped hairs, or setulae, or both on sides, base narrowed and sometimes 
striated, usually twisted with prominent wedge-shaped groups of cells; carpopodium distinct, slightly stopper- 
shaped with projecting upper rim, composed of small subquadrate cells in 2-7 tiers, with slightly thickened 
walls; pappus of bristles, broad laciniate scales, vestigial squamellae, or lacking, bristles scabrid to subplumose, 
persistent, not broadened distally, apical cells acute. Pollen grains ca. 17-22 pm in diameter. Plate 146. 

The genus Ophryosporus is one of many genera of the 
Critoniinae with shortened anther appendages but is thor¬ 
oughly distinct in the extent of the reduction. The anthers 
superficially appear to be totally exappendiculate. The 
genus is also distinct in the subtribe by the totally exim¬ 
bricate nature of the involucre and is somewhat distinct 
in the clearly knob-like tips of the style branches of all 
the species. The present genus, on this basis, would not be 
expected to present any problems of definition to taxon¬ 
omists. Unfortunately, the opposite has proven to be true, 

as a result of a variable pappus and inaccurate observa- 

To the extent that they have been properly observed, 
the species now placed in Ophryosporus have been placed 
in the traditional systems of classification in the subtribe 
Piqueriinae, because of the reduced anther appendage. 
Nevertheless, because of the variations in pappus, the 
species have been placed in three different genera. Tra¬ 
ditional Ophryosporus included those members of the Eu- 
patorieae having an obsolete anther appendage combined 
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with an ordinary capillary pappus. One species with a 
pappus of laciniate scales was the basis of a genus Trychi- 
nolepis, and the remaining species, lacking a pappus, were 
placed in Pigueria. In spite of the anther appendage, the 

eximbricate involucre, and the sometimes absent pappus, 
Ophryosporus is not closely related to the Ageratinae to 
which Pigueria belongs. It has the essentially smooth co¬ 
rolla lobes, weak annulations of the anther collar, and 
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Ophryosporus floribundus (DC.) R. King & H. Robinson, Peru. 
Ophryosporus freyreysii (Thunb.) Baker, Brazil. 
Ophryosporus galioides (DC.) R. King & H. Robinson, Peru. 
Ophryosporus hartwegii (B. Robinson) R. King & H. Robinson, 

Ophryosporus heptanthus (Schultz-Bip. ex Wedd.) R. King & H. 
Robinson, Ecuador, Peru, Bolivia. 

Ophryosporus hoppii (B. Robinson) R. King & H. Robinson, 

Ophryosporus johnstonii B. Robinson, Chile. 
Ophryosporus kuntzei Hieron., Bolivia. 
Ophryosporus laxiflorus Baker, Brazil. 
Ophryosporus lorentzii Hieron., Argentina. 
Ophryosporus macbridei B. Robinson, Peru. 
Ophryosporus macrodon Griseb., Argentina, Bolivia. 
Ophryosporus mathewsii (B. Robinson) R. King & H. Robinsc 

Ophryosporus organensis Cabrera, Brazil. 
Ophryosporus ovatus B. Robinson, Peru. 
Ophryosporus paradoxus (Hook. & Am.) Benth. & Hook. f. ex 

Hook. f. & B. D. Jackson, Chile. 
Ophryosporus peruvianus (J. Gmelin) R. King & H. Robinson, 

Ecuador, Peru. 
Ophryosporus pinifolius (F. Philippi) R. King & H. Robinson, 

Chile. 
Ophryosporus piquerioides (DC.) Benth. ex Baker, Argentina, Bo- 

Ophryosporus pubescens (Smith) R. King & H. Robinson, Pern. 
Ophryosporus regnellii Baker, Brazil. 
Ophryosporus serratifolius (H.B.K.) B. Robinson, Colombia. 
Ophryosporus s> 

Ophryosporus triangularis Meyen, Chile. 
Ophryosporus venosissimus (Rusby) B. Robinson, Bolivia. 

147. Cronquistianthus 

Cronquistianthus R. King & H. Robinson, Phytologia 23: 410. 1972. Type: Eupatorium niveum H.B.K. 

Erect or flexuous shrubs, few to moderately branched. Stems terete, striated, with evanescent tomentum 
or dense cover of stipitate glands. Leaves opposite, petioles short or medium length; blades ovate or lanceolate 
to linear, base cordate or truncate to narrowly cuneate, margins entire to serrate, apex mostly acute, not 
acuminate, venation usually trinervate from or near base, few species pinnate, with or without glandular 
punctations, sometimes with white tomentum below. Inflorescence terminal on branches, a dense corymbose 
panicle; heads usually sessile or subsessile in congested glomerules, with laxer branching and distinct short 
pedicels in C. chachapoyensis. Involucral bracts 12-25, strongly subimbricate, in 3-5 strongly unequal 
graduated series, broadly ovate to oblong, with rounded tips, inner bracts easily deciduous; receptacle flat, 
glabrous. Florets 8-18 in a head; corollas white, lavender, or bluish, narrowly funnelform with broadly 
cylindrical basal tube, outer surface glabrous or with few glands or scattered hairs, inner surface usually 
glabrous, rarely with small hairs (C. trianae) or small crests (C. kalenbornianus) near insertion of anther 
filaments; cells of limb elongate with sinuous lateral walls; lobes triangular, as long as wide or slightly longer, 
smooth on both surfaces; anther collar narrowly cylindrical, composed of subquadrate cells below, longer 
cells above, with slight but distinct transverse annular thickenings on walls; anther appendage large, ovate, 
slightly longer than wide; style base not enlarged, glabrous; style branches broadly linear or narrowly linear 
with slightly dilated tips, short-papillose. Achenes prismatic, usually 5-ribbed, with few to many setulae or 
scabrae mostly on ribs, without or rarely with glands; carpopodium distinct, asymmetrical, stopper-shaped, 
with sinuous vascular trace, composed of mostly subquadrate cells in few to many tiers, cell walls usually 
thickened; pappus of ca. 30-35 persistent contiguous bristles in 1 series, more scabrid below, narrowed and 
sometimes nearly smooth at tips, apical cells acute, bristles usually nearly as long as corolla, shorter in C. 
infantesii and C. lopez-mirandae. Pollen grains ca. 19-25 pm in diameter. Plate 147. 

The Andean genus Cronquistianthus has the unmistak¬ 
able involucre, corolla lobes, and style structure of the 
subtribe Critoniinae, and has some details that might in¬ 
dicate relationships to both the high elevation generic 
group of the subtribe in the Andes and the large Ophryo- 
sporus-Koanophyllon group within the subtribe. Cron¬ 
quistianthus is thoroughly isolated from all other genera, 
however, and is easily distinguished by its strongly sub¬ 
imbricate involucres with round-tipped bracts and its 
asymmetrical carpopodia. 

The actual relationships of Cronquistianthus within the 

Critoniinae are not definite. The occurrence mostly be¬ 
tween 2,000 and 4,000 m elevation in the Andes, and the 
sometimes broadly linear style appendages suggest a po- 

characters. The genus differs, however, in some basic fea¬ 
tures such as the rounded tips of the involucral bracts, 

smaller pollen grains. The style appendage is not even 
consistently broadly linear, sometimes being narrow with 
a minutely spathulate tip. The latter feature is more like 
Ophryosporus, a genus also common in the Andes in which 



Plate 147. Cronquistianthus niveus (H.B.K.) R. King & H. Robinson.-A. Habit, Head, x7.-C. Corolla showing anthers 
20.-D. Stvle. X20.-E. Achene. x20. 15 ’ 

its consistently well-developed anther appendages, and its 
strongly subimbricate involucre. A more distant relation¬ 
ship to the wide-spread genus Koanophyllon is probable, 
but the latter genus has symmetrical bases on the achenes,’ 
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a tendency for shortened anther appendages, and glands 

common in the tribe and family. 
The asymmetrical base of the achene is a small feature 

of prime significance in delimiting the genus. The stopper¬ 
shaped carpopodium is set off by numerous thin-walled 
easily collapsing wedge-shaped cells, leaving a distinct 
projecting edge. Internally, there is a sinuous vascular 
trace. Externally, the asymmetry is clearly evident in the 
much greater height of the carpopodium on one side of 
the achene than the other. 

Variations within the genus include the scattered hairs 
inside the corolla in C. trianae, a condition not seen else¬ 
where in the genus, even in the closely related C. niveus. 
Also, there are small flaps inside the corolla near the in¬ 
sertions of the anthers in C. kalenbornianus. The three 
species, C. niveus, C. trianae, and C. origanoides, are no¬ 
table for the white tomentum on the undersurfaces of their 
leaves, and the two species, C. determinate and C. in- 
fantesii are notable for the dense stipitate-glandular pu¬ 
bescence on the stems. In other species, the characteris¬ 
tically dense pubescence of the leaves ranges from 
scabridulous to velutinous. Only in C. celendinensis are 

brous. The two Ecuadorian species, C. rosei and C. btd- 
liferus (Eupatorium rugosum H.B.K. non Houtt.) tend to 
have more sordid tenuous-tipped pappus bristles. 

One species, C. chachapoyensi 
isolated position in the genus. It is i 
cymose rather than glomerulate ultimate units of the in¬ 
florescence, but the oblong entire leaves are also rather 
distinctive, and it is the only species in the genus with 
glanduliferous achenes. 

A species from northern Peru, Eupatorium lopez-mi- 
randae, has small ovate leaves with dense white tomen¬ 
tum below and was considered a close relative of C. or¬ 
iganoides by Cabrera (1962). The species, as seen in a 
second collection, Pennell 15486 (PH) from Cajamarca, 
represents a much shorter-pappused element of the genus 
than even C. infantesii which occurs in the same area. 
Still, the relationship is not certain, since Cabrera de¬ 
scribed the anther appendages as short and illustrated the 
involucral bracts as rather acute. 

The genus is known from Peru northward into Colom¬ 
bia. The genus was delimited by King and Robinson 
(1972k) on the basis of 13 species and was expanded with 
discussion of some species distinctions ten years later (King 
& Robinson, 1982d). There are no adequate keys to the 
species of Cronquistianthus, since many concepts have 

! treatments of Eupatorium sensu lato in 
Ecuador and Peru by B. Robinson (1918c, 19196). 

Cronquistianthus is one of two genera in the Eupatorieae 
honoring Arthur Cronquist of the New York Botanical 
Garden. The other is Cronquistia of the subtribe Agera- 

The following 25 species are recognized in the genus: 

Cronquistianthus bishopii R. King & H. Robinson, Peru. 
Cronquistianthus bulliferus (S. F. Blake) R. King & H. Robinson, 

Cronquistianthus callacatensis (Hieron.) R. King & H. Robinson, 
Peru. 

Cronquistianthus celendinensis R. King & H. Robinson, Peru. 
Cronquistianthus chachapoyensis R. King & H. Robinson, Peru. 
Cronquistianthus chamaedrifolius (H.B.K) R. King & H. Rob- 

Cronquistianthus chotensis (Hieron.) R. King & H. Robinson, 
Peru. 

Cronquistianthus desmophyllus (B. Robinson) R. King & H. Rob- 

Cronquistianthus determinants (B. Robinson) R. King & H. Rob¬ 
inson, Peru. 

is ferreyrii R. King & H. Robinson, Peru. 
Cronquistianthus glomeratus (DC.) R. King & H. Robinson, Peru. 
Cronquistianthus infantesii R. King & H. Robinson, Peru. 
Cronquistianthus kalenbornianus (B. Robinson) R. King & H. 

Robinson, Peru. 
5 lavandulaefolius (DC.) R. King & H. Robinson, 

Cronquistianthus leueophyllus (H.B.K) R. King & H. Robinson, 
Peru. 

Cronquistianthus lopez-mirandae (Cabrera) R. King & H. Rob- 

Cronquistianthus niveus (H.B.K.) R. King & H. Robinson, Ec¬ 
uador. 

Cronquistianthus origanoides (H.B.K) R. King & H. Robinson, 
Ecuador. 

Cronquistianthus pseudoriganoides (Hieron.) R. King & H. Rob- 

Cronquistianthus urubambensis (B. Robinson) R. King & H. 
Robinson, Peru. 

Cronquistianthus volkensii (Hieron.) R. King & H. Robinson, 

148. Steyermarkina 

Steyermarkina R. King & H. Robinson, Phytologia 22: 43. 1971. Type: Eupatorium pyrifolium DC. 

yines or flexuous shrubs, few to moderately branched mostly at right angles. Stems terete to rather 
hexagonal, striated. Leaves opposite, shortly but distinctly petiolate; blades herbaceous to subcoriaceous. 
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ovate, base obtuse to rounded, margins entire, apex obtuse to acute, venation pinnate, sometimes with lower 
pair stronger and subtrinervate, with or without hairs or glandular punctations below, without distinct internal 
resin pockets in areoles. Inflorescence a lax thyrsoid panicle, some nodes with extra axillary branches, branches 
at mostly right angles; heads subsessile in small clusters or distinctly pedicellate, cylindrical. Involucral bracts 
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ca. 15-20, strongly subimbricate, in 4-5 strongly unequal graduated series, broadly ovate to oblong, with 
rounded or obtuse tips, 4-8-costate on outer surface, brownish with restricted pubescence; receptacle convex 
to slightly conical, usually glabrous. Florets 3-5 in a head; corollas white, narrowly funnelform, outer surface 
glabrous or with minute glands or large hairs on base of throat and lobes, inner surface of throat densely 
pilose; cells of limb narrowly oblong with lateral walls not or slightly sinuous; lobes oblong with triangular 
tips, ca. 2-4 times as long as wide, cut to below bases of anther sacs, often exposing interior pilosity, smooth 
on both surfaces; anther collar narrowly cylindrical, composed mostly of rectangular cells, with weak but 
distinct annular thickenings on walls; anther appendages large, triangular, ca. twice as long as wide; style 
base not enlarged, glabrous; style branches linear, mamillose. Achenes prismatic, 5-6-ribbed, densely short- 
setuliferous; carpopodium distinct, short, composed of small subquadrate cells in many tiers, with slightly 
thickened walls; pappus of ca. 30 scabrid slender congested persistent bristles mostly in 1 series, slightly 
flattened on outer surface, longer bristles distinctly broadened at tips, apical cells shortly to sharply acute. 
Pollen grains ca. 23 pm in diameter. Plate 148. 

The genus Steyermarkina has the cylindrical heads with 
strongly subimbricate involucres and easily deciduous in¬ 
ner bracts of a type common in the Critoniinae, but in 
other features the genus is one of the most distinctive in 
the subtribe. The scandent to subscandent habit with widely 
spreading branches, the often deeply cut corolla lobes, the 
dense short pubescence of the achenes, and the rounded 
receptacle are unusual in the subtribe, and the dense pu¬ 
bescence on the inner surface of the corolla is in its detail 
unique. The only close relationship seems to be with the 
genus Hughesia, a scandent genus from Peru having a 
similar general habit, and similar rounded receptacles, but 
the latter has broader corollas with short lobes, and lacks 
hairs on the inner surface of the corollas. 

The most distinctive feature of Steyermarkina is the 
thick mass of uniseriate, septate, non-glandular hairs on 
the inside of the corolla below the bases of the lobes. The 
hairs are sometimes visible from outside in species with 
more deeply cut lobes. The genus is one of two in the 
Critoniinae consistently pubescent inside of the corolla, 
and is the only one with such dense pubescence. Neoca- 
breria, also consistently pubescent inside the corolla, and 
the isolated species in Ophryosporus, Cronquistianthus, 
and Fleischmanniopsis have comparatively few mostly 
appressed hairs. It seems coincidental that three of the 
four genera with hairs inside the corolla differ from Stey¬ 
ermarkina by having short anther appendages. Only 
Cronquistianthus, of the series, has longer non-bilobed 

The combination of hairs inside the corolla and deeply 
cut lobes in Steyermarkina is reminiscent of some species 
of Neomirandea. There seems to be no close relationship, 
however, the latter being a primarily Central American 
genus of epiphytes with longer less ornamented anther 
collars. Chromosome numbers, when discovered for Stey¬ 
ermarkina, will undoubtedly also prove different from 
Neomirandea which has counts of n = 17 and ca. 20. 

The receptacles of Steyermarkina are sometimes pu- 
berulous and are rather rounded. Such pubescence on the 
receptacle often seems to accompany hairs on the inner 
surface of the corolla. The s 

Neocabreria, part of Neomirandea, and some species of 
Hebeclinium. Such pubescence on the receptacle does not 
indicate any relationship to members of the subtribe He- 
becliniinae where pubescence on the receptacle is com¬ 
mon. The members of the latter subtribe differ by many 
characters including the more numerous flowers in the 
heads and the poorly differentiated carpopodia that are 
procurrent on the ribs of the achene. 

Steyermarkina has a strong superficial resemblance to 
the genus Critonia in the shape and bearing of its leaves 
and heads, but the lack of internal secretory cavities in 
the leaves, the presence of hairs inside the corolla, and 

any close relationship. Still 
fungal hyphae on the corolla incorrectly interpreted as 
hairs have led Badillo (1976) to originally describe Cri¬ 
tonia naiguatensis of Venezuela as a Steyermarkina. 

What Steyermarkina lacks in problems of definition, it 
makes up for in its anomalous distribution. Three of the 
species are endemic to southeastern Brazil, and the genus 
undoubtedly centers in that area. Still, the fourth species 
is native to western Venezuela, in the mountains east of 
Lake Maracaibo. The species represents a nearly two thou¬ 
sand mile extension of the range, and follows none of the 
well-known phytogeographic patterns in higher plants. The 
inhospitable habitat in the intervening Amazon Basin fur¬ 
ther accentuates the disjunction. The Venezuelan species 
is sufficiently distinct in its fewer flowers in the head, the 
glabrous outer surfaces of its corollas, and the narrower 
less costate bracts of its involucre to preclude thought of 
recent introduction, but long-range dispersal at some time 
in the past is undoubtedly involved. 

No accurate key exists for all members of the genus. 
The three Brazilian species are included as a group in the 
key to Eupatorium sensu lato in Cabrera and Vittet (1963), 
but it is the more pinnately veined S. displata that seems 
to have glabrous leaves rather than S. pyrifolium. The 
seemingly subtrinervate venation of S. pyrifolia and S. 
triflora is the result of stronger lower secondary veins, but 
does not involve any divergence from the basal margin 
of the leaf. 
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The generic name honors Julian A. Steyermark, pres¬ 
ently of Venezuela, collector of the type specimen of the 
Venezuelan species and of vast numbers of other Neo¬ 
tropical plants, and author of numerous works on the 
Rubiaceae and other plant families. 

The following four species are recognized in the genus: 

Steyermarkim dispalata (Malme) R. King & H. Robinson, Bra- 

Steyermarkina dusenii (Malme) R. King & H. Robinson, Brazil. 
Steyermarkim pyrifolia (DC.) R. King & H. Robinson, Brazil. 
Steyermarkim triflora R. King & H. Robinson, Venezuela. 

149. Neocabreria 

Neocabreria R. King & H. Robinson, Phytologia 23: 151. 1972. Type: Eupatorium serrulatum DC. 

Erect subshrubs, with few branches. Stems terete, striated, sparsely to densely pubescent. Leaves opposite, 
rather closely inserted, petioles short; blades narrowly elliptical, base cuneate, margins closely serrulate to 
crenate-serrulate, venation pinnate, upper surface sparsely pubescent, lower surface essentially glabrous to 
villous, with or without glandular punctations below. Inflorescence a corymbose panicle, with ascending 
alternate branches and decurrent ridges; pedicels rather short. Involucral bracts 25-30, strongly subimbricate 
in 3-4 strongly unequal graduated series, oblong to linear-oblong, with rounded to short-acute tips, brownish 
or yellowish, mostly 4-costate on outer surface, inner bracts easily deciduous; receptacle flat to slightly 
convex, glabrous to densely hirsute. Florets 6-25 in a head; coroUas white to rose-purple, narrowly funnelform 
glabrous on outer surface, with numerous hairs on inner surface; cells of throat elongate with sinuous lateral 
walls; lobes triangular, as long as wide or longer, smooth on both surfaces, glabrous or with sparse glands 
on outer surface; anther collar cylindrical, composed of numerous subquadrate cells below, with weak but 
distinct transverse annular thickenings on walls; anther appendage strongly bilobed, with rather triangular 
halves, distinctly shorter than wide to slightly longer than wide; style base not enlarged, glabrous; style 
branches broadly linear, almost smooth or distinctly mamillose. Achenes prismatic, 4-5-ribbed, with narrow 
base, setuliferous or glanduliferous above; carpopodium indistinct, not or scarcely differentiated; pappus of 
30-40 scabrid slender contiguous persistent bristles in 1 series, not broadened distally, apical cells acute 
Pollen grains ca. 22 pm in diameter. Plate 149. 

The genus Neocabreria is one of the few genera of the 
Critoniinae mostly restricted to southeastern Brazil, and 
is one of only two genera of the subtribe showing consis¬ 
tently pubescent inner surfaces of the corollas. The mem¬ 
bers of the genus are further distinguishable by their nar¬ 
rowly elliptical pinnately veined leaves and their distinctly 
bilobed anther appendages. As such, the genus is distinc¬ 
tive and easily recognizable, with considerable uniformity 
of characters. 

In spite of the great integrity of the genus Neocabreria, 
none of the species seem to have been recognized as close 
relatives of each other in the past. Because of the differ¬ 
ences in their pubescence and flower number, even the 
two common species, N. malachophylla and N. serrulata, 
were not keyed together or associated in lists. The form 
of inflorescence with ascending alternate and ribbed 
branches seems to have been responsible for the original 
description of N. pennivenia in the genus Symphyopappus 
(B. Robinson, 1923), and the original comparison (Ca¬ 
brera & Vittet, 1963) and later transfer (King & Robinson, 
1974n) of N. catharinensis to that genus. This is in spite 
of the usual presence of more flowers per head than the 
five that are characteristic of the subtribe Disynaphiinae 
to which Symphyopappus belongs. The association of the 

two species with Symphyopappus was the closest authors 
came to placing two of the species of Neocabreria together 
prior to the establishment of the genus. 

The other genus of the Critoniinae having the corollas 
consistently pubescent inside, Steyermarkina, is also pri¬ 
marily Brazilian. Steyermarkina differs from Neocabreria 
by numerous features, including the more cylindrical in¬ 
volucres with more appressed bracts, the more spreading 
opposite branches in the inflorescence, the more deeply 
cut corolla lobes, the unlobed anther appendages, and the 
nearly entire leaves. The two genera, in spite of their sim¬ 
ilar corolla pubescence and geography, do not seem par¬ 
ticularly closely related. 

The genus Neocabreria ranges from northern Argentina 
northward into southern Brazil. The northernmost species 
occurs in the state of Minas Gerais. Three of the species 
are treated in the key to Eupatorium sensu lato in the 
state of Santa Catarina by Cabrera and Vittet (1963). A 
key to all five known species of Neocabreria has more 
recently been provided by King and Robinson (1978c). 
The latter key errs only in the use of the name N. mexiae 
for the species properly known as N. pennivenia. 

The name Neocabreria honors Angel L. Cabrera, a lead¬ 
ing Argentinian botanist, author of innumerable studies 



Plate 149. a.—A. Habit, x%.—B. Head, x6.—C. Corolla showing 
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on the Asteraceae, and recently retired as Director of the 
Instituto de Botanica Darwinion. 

The following five species are recognized in the genus: 

Neocabreria catharinensis (Cabrera in Cabrera & Vittet) R. King 
& H. Robinson, Brazil. 

Neocabreria concinna R. King & H. Robinson, Brazil. 
Neocabreria malachophylla (Klatt) R. King & H. Robinson, Ar¬ 

gentina, Brazil. 
Neocabreria pennivenia (B. Robinson) R. King & H. Robinson, 

Brazil. 
Neocabreria serrulata (DC.) R. King & H. Robinson, Brazil. 

150. Uleophytum 

Vereins Prov. Brandenburg 48: 198. 1906. Type: Uleophytum scandens 

Woody vines, moderately branched. Stems terete, striated. Leaves opposite, sessile; blades broadly oblong- 
ovate, bases broadly cordate, margins minutely denticulate, apex acuminate, trinervate with strongly as¬ 
cending veins from near base, veinlets prominulous below, surfaces glabrous, glandular punctate below. 
Inflorescence of numerous heads clustered in axils of leaves, without evident pedicels. Involucral bracts ca. 
25, subimbricate, in 3-4 unequal graduated series, lanceolate with sharp tips, mostly 4-costate on outer 
surface, mostly persistent; receptacle flat, glabrous. Florets ca. 55-60 in a head; corollas whitish?, narrowly 
funnelform, glabrous on inner and lower outside surfaces; cells of throat elongate with sinuous lateral walls; 
lobes triangular, slightly longer than wide, smooth on both surfaces, with numerous glands clustered on outer 
surface; anther collar cylindrical, with numerous subquadrate cells, cell walls with weak but distinct ornate 
thickenings; anther appendage large, ovate to oblong, longer than wide, with slightly retuse tip; style base 
not enlarged, glabrous; style appendages narrowly linear, nearly filiform below, slightly broadened distally, 
mamillose. Achenes prismatic, 4-5-ribbed, glabrous except for few glands near top; carpopodium distinct, 
with distinct slight upper rim, stopper-shaped, composed of small quadrate cells in ca. 8 tiers, with rather 
thick walls; pappus of ca. 30 scabrid closely contiguous persistent bristles in 1 series, not or slightly broader 
and not or slightly more scabrid distally, apical cells obtuse to short-acute. Pollen grains ca. 20-22 pm in 
diameter. Plate 150. 

The generic status given to Uleophytum by Hieronymus 
(1906) appears to have been based entirely upon the unique 
but perhaps questionable character of the sessile axillary 
inflorescences and the scandent habit. In all of the stan¬ 
dard features, the genus fits the traditional generic concept 
of Eupatorium, having a persistent capillary pappus of 
essentially uniform bristles, a large anther appendage, and 
five-ribbed achenes. Uleophytum would have keyed to 
Eupatorium in the key to the genera of the Eupatorieae 
by B. Robinson (1913a), a key from which the genus was 
apparently omitted by accident A proper re-evaluation 
of the status and position of Uleophytum in the Eupato¬ 
rieae did not occur until the present series of studies. 

As indicated in the systematic review of the Eupatorieae 
by H. Robinson and King (1977), Uleophytum proves to 
be a member of the subtribe Critoniinae. The position is 
marked best by the simple structure of the style base and 
branches. The subimbricate involucre is also indicative, 
though the inner bracts are not as deciduous as in many 
members of the subtribe. The corolla lobes have rather 
lax and possibly slightly bulging cells on the inner surface, 
but the surface is still basically smooth. 

The position of Uleophytum in the Critoniinae is pos¬ 
sibly reflected in the dense clustering and restriction of 
glands on the outer surfaces of the corolla lobes, a char¬ 
acteristic of Koanophyllon and some of its closely related 
genera. The broadly cylindrical base of the corolla and the 
lanceolate less deciduous bracts of the involucre would 
also support such a relationship. The longer corollas, co¬ 
rolla lobes, achenes, and bristles of the pappus easily dis¬ 
tinguish Uleophytum from Koanophyllon, but do not nec¬ 
essarily indicate great phyletic distance. The best 
distinguishing key characters of the genus remain the broad 
sessile pairs of leaves with clusters of subsessile heads in 
their axils. 

Uleophytum seems to be known as yet only from the 
original collection from Cerro de Escalar, at 1,200 m al¬ 
titude, Department of Loreto, Peru. 

The generic name honors the well-known botanist, Ernst 
H. G. Ule, 1854-1915, best known for his extensive col¬ 
lections of Brazilian and Peruvian plants. 

The following single species is recognized in the genus: 

Uleophytum scandens Hieron., Peru. 
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R' ^ & H* R°bins0n~A- Habit’ x3/>-B- Head, x3.-C. Corolla showing anthers, x9.-D. 
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151. Amboroa 

Amboroa Cabrera, Bol. Soc. Argent. Bot. 6: 91. 1956. Type: Amboroa geminata Cabrera. 

Small erect subshrubs or shrubs, with several stems sometimes arising from base, few branched. Stems 
terete, striated, subcamose, glabrous. Leaves opposite, petioles short and poorly delimited above; blades 
narrowly elliptical, base cuneate, margins remotely serrulate, apex sharply acute, venation pinnate with 
ascending secondary veins, without glandular punctations below. Inflorescences borne on separate slender 
peduncles, with 1 head or a pair of sessile heads. Involucral bracts ca. 25-40, strongly subimbricate, in ca. 
4-5 unequal graduated series, broadly to narrowly oblong, apices rounded to obtuse, with numerous weak 
longitudinal veins, scarcely prominulous on outer surface, inner bracts persistent; receptacle convex, alveolate, 
glabrous. Florets 50 to more than 80 in a head; corollas white, narrowly funnelform, with long cylindrical 
basal tube and rather cylindrical throat, glabrous on inner and outer surfaces; cells of limb laxly oblong with 
weak non-sinuous or scarcely sinuous walls; lobes triangular, short compared to length of corolla, longer 
than wide, smooth on both surfaces; anther collar cylindrical, composed of many subquadrate cells below, 
with weakly beaded thickenings on walls; anther appendage large, oblong-ovate, ca. 1.5 times as long as 
wide; style base not enlarged, glabrous; style appendages narrowly linear, becoming nearly filiform, with 
dense short-erect papillae. Achenes prismatic, 5-6-ribbed, glabrous; carpopodium indistinct on cylindrical 
base of achene, with a few scattered large firm-walled cells; pappus of ca. 15-25 non-contiguous slender 
bristles in 1 series, with bases broad and flattened, smooth, extremely slender and smooth for most of length, 
becoming greatly enlarged and subplumose distally with many large densely projecting obtuse or short-acute 
cells. Pollen grains ca. 20 pm in diameter. Plate 151. 

The Peruvian and Bolivian genus Amboroa is distinct 
from all other members of the tribe Eupatorieae by the 
pappus bristles that are smooth and extremely slender for 
most of their length, but which bear greatly enlarged pro¬ 
jecting cells in the distal part. Cabrera (1956) referred to 
the tips of the pappus bristles as plumose. The expanded 
tips are somewhat reminiscent of those seen on the pappus 
bristles of male plants of Baccharis in the Astereae or 
Antennaria in 1 

nopened corollas in length, and e 
ss of expanded tips across the top of the 

compressed head. 
Amboroa has the technical characters of the subtribe 

Critoniinae, with a subimbricate involucre, a simple style 
base, and smooth corolla lobes. Structurally, besides the 
pappus, only the long-pedunculate heads with numerous 
flowers and the multiveined persistent involucral bracts 
are notably unusual in the subtribe. The habitat of the 
genus is unusal in the subtribe. Both species have been 
recorded from elevations below 1,000 m, on or between 

rocks, in ravines or beside rivers. Both the pappus and 
the habitat of Amboroa thoroughly distinguish the genus 
within the subtribe, but many other characters such as the 
long-pedunculate solitary or paired heads from the apices 
of short leafy stems, and the broad thin multiveined in¬ 
volucral bracts further the impression that the genus is 
not closely related to any other member of the Critoniinae. 

Amboroa was originally described on the basis of a 
species from Cerro del Amboro, after which the genus is 
named, in the Department of Santa Cruz in central Bo¬ 
livia. The second species is from the same general floristic 
zone along the Amazonian side of the Andes, but occurs 
approximately 2,000 km to the northwest in the Maranon 
River area of northern Peru. Both of the species are known 
only from the original collections. The distinctions of the 
species are given by King and Robinson (1975*). 

The following two species are recognized in the genus: 

Amboroa geminata Cabrera, Bolivia. 
Amboroa wurdackii R. King & H. Robinson, Peru. 

152. Tuberostylis 

Tuberostylis Steetz in Seemann, Bot. Voy. Herald 142. 1854. Type: Tuberostylis rhizophorae Steetz in 
Seemann. 

Creeping to scandent herbs or shrubs, moderately branched. Stems terete, slightly striated when dry, 
frequently rooting at nodes. Leaves opposite, narrow, petioles not to rather sharply delimited above; blade 
slightly camose, glabrous, obovate to elliptical, base acute with usually narrow acumination, margins entire 
to crenulate, apex obtuse to short-acuminate, veins trinervate from near base, lower surface often with minute 
non-glandular spots. Inflorescences terminal on lateral branches or sessile in axils of leaves; heads sessile in 
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Plate 152. Tuberostyles rhizophorae Steetz.—A. Habit, 
nectary, xl5.—E. Achene, xl5. X7.-C. Corolla showing anthers, x 15.-D. Style with 
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small panicles or in axillary fascicles. Involucral bracts 25-30, subimbricate, in 4-5 unequal graduated series, 
mostly oblong to oblong-lanceolate, usually 4-costate on outer surface, with rounded or acute apices, bracts 
spreading at maturity or with inner bracts deciduous; receptacle flat or slightly convex, glabrous or with 
narrow paleae inside peripheral flowers. Florets ca. 10-20 in a head; corollas white, narrowly tubular with 
slightly thickened base, glabrous on inner surface and lower outside surface; cells of limb elongate with 
sinuous lateral walls; lobes triangular to oblong, 1-3 times as long as wide, smooth on both surfaces, mamillose 
at tips, a few minute glands on outer surface; anther collar cylindrical, composed mostly of short-oblong 
cells, with weak but distinct scalariform thickenings on walls; anther appendage ovate, about as long as wide; 
style base not enlarged, glabrous; style appendages narrowly linear, slightly mamillose, slightly broadened 
distally. Achenes prismatic to cylindrical 5-veined or 5-ribbed, whitish and strongly corticated when mature, 
glabrous; carpopodium short, indistinct, with rather large thin-walled cells; pappus lacking. Pollen grains 
ca. 23 pm in diameter. Plate 152. 

The genus Tuberostylis has the subimbricate involucre, 
simple style bases, smooth corolla lobes, and other details 
of the subtribe Critoniinae, but it is placed at the end of 
the sequence in this treatment because of two unusual 
features, the epiphytic habit, and the epappose achenes. 
The genus contains the only epappose members of the 
subtribe except some in the remotely related eximbrieate 
and exappendiculate Ophryospoms. The combination of 
epappose achenes and appendiculate anthers in Tuber¬ 
ostylis led to original comparison with the traditional con¬ 
cept of Alomia by Steetz, but the latter genus has been 
revised to include only a small group of Mexican species 
in the subtribe Alomiinae having 40-50 flowers in the 
heads and minute peg-like setulae on the achenes. 

Tuberostylis, like Mikania and Neomirandea, is notable 
for an epiphytic habit, but the three genera are not closely 
related. Tuberostylis differs from both of the others by its 
lack of a pappus, and by its tubular or upwardly narrowed 
corollas. The genus differs further from Mikania by the 
larger number of flowers in the heads and the numerous 
subimbricate involucral bracts. It differs further from 

ornamented cell walls, and by the strictly narrow cells of 
the corolla. The chromosome number of Tuberostylis is 
not known, but as a member of the Critoniinae it might 
be expected to be based on n — 10, in which case it would 
be further distinct from Mikania or Neomirandea. 

In spite of the placement of Tuberostylis at the end of 
the Critoniinae, the genus is not necessarily so phyletically 
distant from Critonia. The habit is somewhat like that of 
a scandent Critonia, and the cylindrical heads form sim¬ 
ilar clusters in both genera. Tuberostylis is thoroughly 
distinct in the lack of internal secretory pockets in the 
areoles of the leaves, in the lack of a pappus, and in the 

cortication of the mature achenes. The axillary clusters of 
heads in Tuberostylis axillaris are reminiscent of Uleo- 
phytum, but the two are not closely related, and do not 
look similar because the leaves in Uleophytum are broad 

The degree of difference between the two species of 
Tuberostylis raises a question regarding whether they rep¬ 
resent one or two genera. The type species has paniculate 
inflorescences, involucral bracts with rounded tips, and 
deciduous inner bracts. Paleae are lacking. The S. F. Blake 
species, T. axillaris, has the heads in axillary clusters, 
involucral bracts more lanceolate and pointed, and the 
inner bracts persistent. There are a few paleae in the latter 
species. Nevertheless, both species share the same habitat 
that S. F. Blake (1943) regarded as unique in the family, 
epiphytic on tree trunks or roots in saline tidal thickets. 
Both species are restricted to the same geographical area 
from eastern Panama southward along the Pacific coast 
to northern Ecuador. Both species are ultimately alike in 
the fleshy habit, and their corticated epappose mature 
achenes. Corticated achenes have been seen elsewhere in 
the tribe only in members of the Mikania guaco group 
(King & Robinson, 1975y). 

The generic name given by Steetz (1854) was evidently 
in reference to the nectary at the base of the style. Such 
nectaries are not unusual, being developed to varying ex¬ 
tent in all members of the Eupatorieae. Still, the nectary 
is more obvious on epappose achenes such as those in 
Tuberostylis. 

The following two species are recognized in the genus: 

Tuberostylis axillaris S. F. Blake, Colombia. 
Tuberostylis rhizophorae Steetz in Seemann, Panama, Colombia, 

Ecuador. 

Subtribe XII. Praxelinae 

Praxelinae R. King & H. Robinson, Phytologia 46: 448. 1980. Type: Praxelis Cass. 

Erect to subscandent, annual to perennial herbs or subshrubs, sparsely to densely branched, never rosulate. 
Leaves mostly opposite, rarely verticillate or alternate, usually petiolate with short to moderately long petioles; 
blades entire to serrate, sometimes dissected in Lomatozona, ovate or oblong to linear. Inflorescence laxly 
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cymose to thyrsoid-paniculate, rarely monocephaUc on long erect peduncles, heads pedicellate or senile- 
involucral bracts imbricated, graduated in length, totally deciduous; receptacle slightly convex to hichlv 

rerX W SeTn ft T sinuous Iateral ^alls, usually prorulose at upper ends, 
rarely hair-like m Eitema, lobes usually longer than wide, usually densely papillose on inner surface often 

cap,of ceiis “near tip> with°ut as long as wide or less, usually distinctly broadened in lower half with subquadrate or shorter cells stronelv 

ST"? V6fCal-°r qUC HneS; anther ^ndage usually CthtS.2 
Osmiopsis, obsolete in Praxeliopsis-, style base usually not enlarged, enlarged in Praxeliopsis glabrous- 

rowly linearand densely papmose’less»-wi. m Osmwpsts Achenes biconvex to tngonous or prismatic, with 2-5 ribs, micropunctations of achene walls 
no strongiy aligned m transverse bands; carpopodium usually distinct, short cylindrical or strongly asym¬ 
metrical toward adaxial surface, indistinct in Lomatozona, with or without slight upper rim cells small 

series sometoerbrisaer^ “Cke"ed WaJ1* pappus of numerous capillary scabrid bristles in 1 
b 1 ,°?y 5“8, Wth °r wlthout mtermixed smaller bristles, sometimes pappus reduced 

. UneQUal bnstles’ aplcal ceUs usuaUV sharply acute. Basic chromosome number x = 10 
polyploidy and apomixis common. ’ 

The primary characteristic of the Praxelinae is the to¬ 
tally deciduous involucre, the bracts falling rather than 
spreading at maturity. The bracts remaining appressed 
until they fall is a particularly useful feature in herbarium 
specimens, but is useless in the field, because live members 
of other subtribes also have the bracts appressed until past 
maturity. Exceptions within the subtribe are relatively 
few. Material of Eupatoriopsis hoffmanniana shows ten¬ 
uously retained outer bracts. The bracts in all of the vari¬ 
ants of Chromolaena sinuata may not be totally decidu¬ 
ous, and some species such as C. cryptantha and C. 
pulchella have not been seen in a totally ebracteate con¬ 
dition. Totally ebracteate receptacles have been seen in 
only one species outside of the Praxelinae, in Symphy- 
opappus decussatus of the Disynaphiinae from eastern 
Brazil. The latter has strictly five-flowered heads, and has 
differentiated linear outer involucral bracts, and also lacks 
the specialized anther collars or corolla papillosity of the 
Praxelinae. It is not regarded as a close relative. 

Although the subtribe Praxelinae is one of the most 

uciiv-y iu ictogmze me reiauonsnips Detween tne various 
included genera in the traditonal systems of classi fication. 
Efforts to distinguish much of Chromolaenc 

shape of the heads and have often included members of 
the related subtribe Critoniinae which have only the inner 
involucral bracts deciduous. At the same time, other species 
of Chromolaena and members of Praxelis, which have 
more campanulate involucres, were not recognized as close 
relatives. With the exception of a small typical group of 
Chromolaena, the above elements with their pappus of 
many capillary bristles were usually placed in the broad 
concept of Eupatorium. All members of the subtribe with 
defective forms of pappus, however, were maintained in 
separate genera. Eupatoriopsis of Brazil was even regarded 

as a close relative of the North American Trichocoronis 
by B. Robinson (1906). 

The subtribe Praxelinae has a geographical distribution 
of considerable interest, with most of its genera and its 
diversity concentrated in Brazil. With one exception, all 
the genera occur in Brazil, and of those only two extend 
outside of that country. The only phytogeographic anom¬ 
aly in the subtribe involves a number of the species of 
Chromolaena extending north of South America and the 
genus Osmiopsis which is endemic to Hispaniola. Chro¬ 
molaena sinuata of the Greater Antilles, Chromolaena 
subgenus Osmiella of Mexico and Central America, and 
Osmiopsis all seem to be the products of complex inter- 
subtribal hybridization between Koanophyllon of the sub¬ 
tribe Critoniinae and Chromolaena. Such hybridization 
has undoubtedly occurred elsewhere in the tribe and the 
family, but the present group furnishes the most unmis¬ 
takable example in the Eupatorieae. The resulting forms 
showing intergradation with the Critoniinae were erro¬ 
neously thought to be the more primitive elements of the 
Chromolaena relationship during the original treatment 
of the genus in the present series of studies (King & Rob¬ 
inson, 1970#). If the subtribe were not one of the most 
strongly characterized in the tribe, the intersubtribal hy¬ 
bridization might not be so evident. 

There are two trends of special interest in the Praxeli¬ 
nae. Eupatoriopsis, Praxelis, and Eitenia have distinctly 
obcompressed achenes, a feature seen elsewhere in the 
tribe in Barroetea of the Alomiinae. These same three 
genera are the only ones in the tribe with tangentially 
oriented styles (H. Robinson, 1984). In Praxeliopsis, and 
to a lesser degree in Eitenia and Lomatozona, the pe¬ 
ripheral flowers have zygomorphic corollas with longer 
outer lobes. Greater asymmetry of corollas is seen else¬ 
where in the tribe only in the genus Microspermum of the 
Ageratinae. 
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Cytologically, the Praxelinae like the Critoniinae are 
based on x — 10. The subtribe differs, however, in the 
great amount of polyploidy and irregular meiosis (R. King 
et al., 1976). Apomixis appears to be common in the 
subtribe, as evidenced by the frequency of Type II pollen. 
Some species such as Praxelis pauciflora and Eitenia poly- 
seta seem to be characteristically apomictic. 

The subtribe is known chemically primarily on the basis 
of the genus Chromolaena (Bohlmann et al., 1979c, 1981c, 
1981 A, 1982a, 1982/). Cadinen-derivatives seem com¬ 
mon in the latter genus, and prostaglandin-like fatty adds 
have been reported from two species. 

KEY TO THE GENERA OF THE SUBTRIBE PRAXELINAE 

Peripheral flowers of heads with greatly expanded outer lobes; anthers inserted 
with enlarged node above nectary; pappus with 5 bristles 
Peripheral flowers of heads without or with moderate expansion of outer lobes; a 
without basal node; pappus of various forms, rarely with 5 bristles- 

s inserted below an elongate throat; style 

2. Receptacle conical to columnar; carpopodium strongly asymmetrical, borne laterally on base of flattened achene — 3 
3. Pappus of 18-20 very short densely barbellate bristles; receptacle columnar; outer involucral bracts slightly persistent 
____________155. Eupatoriopsis 

r without additional smaller bristles; a vith only 2 marginal ribs .. 
_____158. Eitenia 
__153. Praxelis 

t unequal bristles; carpopodiu 

Pappus capillary with long bristles; carpopodium distinct, s 

Style branches linear, without enlarged tips; anther appendages as long as wide or longer; corolla lobes longer tl 

153. Praxelis 

Praxelis Cass., Diet. Sd. Nat. 43: 261, 1826. Type: Praxelis villosa Cass. [=Praxelis pauciflora (H.B.K.) R. 
King & H. Robinson]. 

Ooclinium DC., Prodr. 5: 133. 1836. Lectotype: Ooclinium grandiflorum DC. [= Praxelis grandiflora 
(DC.) Schultz-Bip.]. 

Eupatorium section Praxelis (Cass.) Benth. ex Baker in C. Martius, FI. Bras. 6(2): 341. 1876. 
Haberlea Pohl ex Baker in C. Martius, FI. Bras. 6(2): 341. 1876, nom. nud. 

Erect to decumbent annual or perennial herbs or subshrubs, sparingly branched. Stems terete, with faint 
to moderate striations, glabrous or pubescent. Leaves opposite or whorled, sessile or petiolate; blade ovate 
to elliptical or filiform, margin subentire to sharply serrate, with single vein or trinervate from or near base, 
with or without glandular punctations below. Inflorescence monocephalic on long erect peduncles to laxly 
thyrsoid or rather densely corymbose; pedicels mostly long and slender, rarely short; heads usually cam- 
panulate. Involucral bracts 15-25, imbricate in 3-4 unequal graduated series, totally deciduous, outer bracts 
falling first, tips acute to acuminate, outer surface 4-6-costate, glabrous to sparsely pilose; receptacle highly 
conical, glabrous. Florets 25-30 in a head; corollas white, blue, or lavender, narrowly funnelform or with 
cylindrical throat and slightly narrower basal tube, outer surface mostly smooth, with a few glands; cells of 
throat narrow with sinuous lateral walls, prorulose with inwardly projecting upper ends; lobes rather ovate 
to oblong, 1.5-3 times as long as wide, densely long-papillose on inner surface, usually with some projecting 
cells on outer surface at tip; anther collars with enlarged bases, narrowed above, with numerous quadrate 
cells below, elongate above, cell walls with prominent annular thickenings, transverse in longer cells, oblique 
or vertical in many short ceUs; anther appendage slightly longer than wide to very narrow and distinctly 
longer than wide, often toothed at tip; style base not enlarged, glabrous; style branches long, narrowly linear, 
more broadened in distal half, densely long-papillose. Achenes slightly to strongly obcompressed, 3-4-ribbed, 
with scattered setulae; carpopodium distinct, broad, highly asymmetrical with opening turned toward inner 
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Plate 153. Praxelis capillaris (DC.) Schultz-Bip.-A. Habit, xVi.-B. Head, inner involucral bract. - 
C. Corolla outer surface, side facing away from center of head, x 14.-D. Corolla, outer surface, side facing toward center of head 
x 14.—E. Corolla, inner surface, x 14.—F. Anthers with inside and lateral views of collar, x28.—G. Style, x 14.—H. Achene x 14 
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surface, cells small, in ca. 6 series, with thin walls; pappus of ca. 40 scabrid persistent bristles in 1 series, 
not or scarcely broadened distally, apical cells acute. Pollen grains ca. 20-22 pm in diameter, often abnormally 
shaped as result of irregular meiosis. Chromosome numbers 2n = 48, 51, ca. 80, n = 7n + 26]. Plate 153. 

The genus Praxelis can be distinguished from all others 
in the tribe by the combination of the pappus of numerous 
capillary bristles, the deciduous involucre, and the conical 
receptacle. The characteristics were fully recognized by 
both Cassini (18266) at the time of the original establish¬ 
ment of the genus, and DeCandolle (1836) at the time of 
establishment of Ooclinium. The distinguishing features 
have continued to be cited by more recent authors who 
have recognized the present group at only the sectional 
level (J. Baker, 1876; B. Robinson, 19186; Barroso, 1950). 
Some authors such as B. Robinson also note the rather 
characteristic habit of weed-like annuals, being mostly 
decumbent with heads few, singly terminating peduncles 
that are unusually long for species that have been placed 
in the broad concept of Eupatorium. The latter features. 

The relationships of Praxelis have not been as accu¬ 
rately recognized in the traditional treatments of the Eu- 
patorieae. As part of Eupatorium, Praxelis was usually 
placed among the latter sections of the genus near Cam- 
puloclinium and Conoclinium which had similar conical 
receptacles, while the members of Chromolaena in the 
section Cylindrocephala were placed first (J. Baker, 1876; 
B. Robinson, 19186; Barroso, 1950). DeCandolle (1836) 
did place his Ooclinium adjacent to his monotypic Chro¬ 
molaena in the treatment of the tribe, but the proximity 
is not explained and seems rather accidental. While the 
receptacle may have been one reason for the separation, 
the shape of the heads has undoubtedly contributed. The 
heads in Praxelis are generally campanulate, while most 
of Chromolaena has cylindrical heads. Species of Chro¬ 
molaena with campanulate heads on long erect peduncles 
as in Praxelis, such as C. decumbens, have tended to be 
misidentified as members of the latter genus. 

There are three characteristics of Praxelis that appear 
to be structurally interrelated. The asymmetrical carpo- 
podia and the obcompressed achenes on which they are 

conical receptacle against which they fit. In various Ar¬ 
gentinian specimens of Praxelis clematidea in which the 
receptacles are less conical, the carpopodia are less asym- 

;ns of Praxelis clematidea 
: form of their receptacles 
to reflect close relationship 

beween the two. The carpopodia of Chromolaena usually 
have a second layer of cells on the surface, and the cells 
have thicker walls. Also, the corollas of Chromolaena 
rarely show the papillosity of the inner surface extending 

well down into the throat as in Praxelis. The closest re¬ 
lationship of the Praxelis appear to be with some of the 
smaller Brazilian genera with a reduced pappus such as 
Eupatoriopsis and Eitenia which also have conical or co¬ 
lumnar receptacles and asymmetrical carpopodia. 

The genus Praxelis remains comparatively uniform in 
most of its characters. Some species such as P. insignis 
and P. missiona seem to have mostly single heads on long 
peduncles, and P. clematidea seems to have heads rather 
densely clustered, but other species such as P. pauciflora 
have inflorescences varying between both extremes. The 
only strikingly distinctive species is P. capillaris with its 
whorls of filiform leaves. The latter species is also notable 
for its very narrow strongly crenate anther appendages, 
but such appendages are found in a number of other species. 

Most of the species of Praxelis are concentrated in Bra¬ 
zil, with a number also found in adjacent Paraguay, north¬ 
ern Argentina, and eastern Bolivia. Praxelis pauciflora is 
notable for its mostly Andean distribution, while P. as- 
perulacea is one of the few non-scandent Eupatorieae 
common in the Amazon Basin. 

The source of the name Praxelis was not explained by 
Cassini (18266). The name Ooclinium of DeCandolle 
(1836), however, apparently refers to the 
of the bare receptacle. 

The following 14 species are recognized in the genus: 

Praxelis asperulacea (Baker) R. King & H. Robinson, Venezuela, 
Guyana, Brazil. 

Praxelis basifolia (Malme) R. King & H. Robinson, Brazil. 
Praxelis capillaris (DC.) Schultz-Bip., Brazil. 
Praxelis chiquitensis (B. Robinson) R. King & H. Robinson, Bo- 

Praxelis clematidea (Griseb.) R. King & H. Robinson, Argentina, 
Brazil, Paraguay, Bolivia. 

Praxelis conoclinanthia (Hieron.) R. King & H. Robinson, Bo- 

Praxelis grartdiflora (DC.) Schultz-Bip., Brazil. 
Praxelis insignis (Malme) R. King & H. Robinson, Brazil. 
Praxelis karuaiensis (V. Badillo) R. King & H. Robinson, Ven- 

Praxelis kleinioides (H.B.K.) Schultz-Bip., Colombia, Venezuela, 
Peru, Bolivia, Brazil. 

Praxelis missiona (Malme) R. King & H. Robinson, Argentina, 
Brazil. 

Praxelis odontodactyla (B. Robinson) R. King & H. Robinson, 

Praxelis ostenii (B. Robinson) R. King & H. Robinson, Paraguay. 
Praxelis pauciflora (H.B.K.) R. King & H. Robinson, Colombia, 

Venezuela, Guyana, Peru, Brazil. 
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154. Chromolaena 

Chromolaena DC., Prodr. 5: 133. 1836. Type: Chromolaena horminoides DC. 
Eupatorium section Cylindrocephala DC., Prodr. 5: 141. 1836. Lectotype: Eupatorium odoratum 

[= Chromolaena odorata (L.) R. King & H. Robinson]. 
Osmia Schultz-Bip., Pollichia 22-24: 251. 1866. Type: Eupatorium odoratum L. 
Eupatorium section Osmia (Schultz-Bip.) Benth. ex Baker in C. Martius, FI. Bras. 6(2): 275. 1876 
Eupatorium section Chromolaena (DC.) Benth. ex Baker in C. Martius, FI. Bras. 6(2): 300. 1876. 

L. 

Erect to somewhat scandent perennial herbs or shrubs, sparingly to densely branched. Stems terete to 
hexagonal, mostly pubescent. Leaves usually opposite, alternate in such species as C. cinereo-viride C 
stachyphylla, and C. vindex, rarely verticillate, sessile to shortly or moderately petiolate; blades mostly ovate 
or triangular to elliptical, sometimes linear, margins subentire to lobed, weakly to strongly trinervate from 
or near base, rarely pinnate with ascending veins as in C. moritziana, unicostate in C. pseudinsignis, with 
or without glandular punctations. Inflorescence usually thyrsoid to candelabriform with laxly to densely 
corymbose branches, seldom with solitary heads on long erect peduncles as in C. pseudinsignis, heads usually 
pedicellate or pedunculate, in incompletely separated complexes in C. cryptantha. Involucral bracts 18-65, 
densely imbricated in 4-6 strongly unequal graduated series, totally deciduous, outer bracts falling first, 
persistent outer bracts in some C. sinuata, ovate to lanceolate, often with expanded herbaceous or colored 
tips; receptacle flat to slightly convex, glabrous, sometimes with paleae. Florets 6-75 in a head; corollas 
white, blue, lavender, or purple, rather cylindrical with scarcely narrower base; outer surface smooth below 
lobes, with few to many short-stalked glands, often with rather stiff hairs; cells of throat elongate with sinuous 
lateral walls, sometimes prorulose at upper end on inner surface; lobes rather oblong or ovate, slightly to 
distinctly longer than wide, usually densely papillose on inner surface, smooth in subgenus Osmiella, with 
cap of thick-walled often projecting cells distally on outer surface; anther collars usually broader below, 
narrowed above, with numerous subquadrate cells below, elongate cells above, cell walls with prominent 
annular thickenings on walls, transverse in longer cells, oblique or vertical in many shorter cells, collars not 
broadened below in subgenus Osmiella; anther appendage large, oblong, ca. 1.5 times as long as wide, entire 
or crenulate at tip; style base not enlarged, glabrous; style branches narrowly linear to slightly broadened 
distally, slightly mamillose to densely long-papillose. Achenes prismatic, 5-ribbed, rarely 3-ribbed, with 
setulae mostly on ribs, sometimes with glands; carpopodium distinct, short-cylindrical or narrowed below, 
cells small, mostly subquadrate or wider than high, in ca. 7-10 tiers in outer layer of thick-walled cells, with 
inner layer of larger sclerified cells; pappus of ca. 40 slender scabrid persistent bristles in 1 series, not or 
scarcely broadened distally, apical cells acute. Pollen grains ca. 20-22 pm in diameter, often with larger 
abnormally shaped grains resulting from irregular meiosis. Chromosome number n = 10, 20 29 ca 40 50 
2n = 58. Plate 154. 

Chromolaena is one of the largest genera of the Eupa- 
torieae, as presently recognized, with over 165 known 
species. The genus is distinct among the Praxelinae by its 
pappus of numerous capillary bristles, its flat to scarcely 
convex receptacle, and its slender corollas with lobes long¬ 
er than wide. The genus differs from Praxelis, which has 
the only older name in the subtribe, by the prismatic, 
usually five-ribbed achenes with symmetrical carpopodia, 
by the presence of an outer layer of cells on the carpo¬ 
podium, and by the non-conical receptacle. Some species 
of Chromolaena that show the single heads on long erect 
peduncles of the type common in Praxelis are regarded 

sidered evidence of close relationship. 
Because of the capillary pappus, most of the species of 

Chromolaena have been placed in the broad concept of 
Eupatorium in the traditional systems of classification. 

and which has occasionally been recognized at the generic 
level under the name Osmia (Bolick, 1977). The name 
Chromolaena, which has often been maintained for a sep¬ 
arate section in Eupatorium with broader heads and 
sometimes paleaceous receptacles, is not distinguishable 
and is an older name at the generic level. A few species 
with less obviously imbricate involucres, such as the al¬ 
ternate-leaved C. campestris and C. stachyophylla of Bra¬ 
zil, were previously placed in the section Subimbricata of 
Eupatorium which otherwise consisted almost entirely of 
other genera. Blake (1938), evidently unaware of typical 
Chromolaena of Brazil, placed a paleaceous species from 
Central America in the genus Eupatoriastrum to which 
there is no close relationship. Other placements of species 
seem rather incidental, C. decumbens having been placed 
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m the section Praxelis (J. Baker, 1876) apparently on the 
basis of misidentified material, and C. gentianoides being 
placed in Brickellia (B. Robinson, 1923) primarily because 
of the seemingly evenly 9-10-ribbed achenes. 

In spite of the basic uniformity in Chromolaena, some 
obvious and significant variations are evident in the genus. 
The type of inflorescence with solitary, thyrsoid, and cor¬ 
ymbose forms, and the elaborations on the tips of the 
involucral bracts, sometimes approaching the form in the 
Heliantheae, are the most obvious types of variation in 
the genus. Nevertheless, such variations are scattered 
widely in the typical elements of the genus in South Amer¬ 
ica and as far north as Mexico and the United States. 
Some of the more significant variations are evident in the 
species that range north of South America. A small group 
native to the Lesser Antilles is notable for having trigo¬ 
nous achenes, but these are in no way obcompressed as 
in the genus Praxelis. Other northern elements of the 
genus have comparatively smooth corolla lobes and weak¬ 
ly mamillose style branches and have anther collars not 
enlarged below. These latter forms, including C. sinuata 
of the Greater Antilles, and the subgenus Osmiella of 
Mexico and Central America, are more Critoniine in their 

ieem to be part of a swarm resulting from 
intersubtribal hybridizations that produced the genus 

The genus Chromolaena has its greatest number of 
species, and except for the products of the intersubtribal 
hybridization, has its greatest diversity in Brazil, where 
the other genera of the subtribe are concentrated. Chro¬ 
molaena has many species in other parts of South Amer¬ 
ica, however, and northward to Mexico and the south¬ 
eastern United States. Only Praxelis among the other pure 
Praxelinae has species outside of Brazil. In addition to the 
many species of Chromolaena endemic to various parts 
of tropical America, there are three extremely widespread 
species, C. laevigata which ranges from Mexico to Ar¬ 
gentina, C. ivaefolia which ranges from the United States 
south to Argentina, and C. odorata, the best known species 
of the genus, which ranges from the United States south 
to Argentina with introductions into Asia and Africa. The 
latter weedy species has been studied for purposes of bi¬ 
ological control (Cock & Holloway, 1982). 

Because of the placement of most species of Chromo¬ 
laena in the section Cylindricephala in traditional treat- 

torium are comparatively useful. Included are the keys by 
B. Robinson to Mexico (1926*), Colombia (1918*), Ven¬ 
ezuela and Ecuador (1918c), Peru (1919*), and Bolivia 
(1920*), and the key by Barroso (1950) for the species in 
Brazil. The only key available under the revised concept 
is that to the three most common species in the Flora of 
Panama (King & Robinson, \915y). Other papers in the 
present series dealing with Chromolaena include the orig¬ 
inal redelimitation of the genus (King & Robinson, 1970$), 
and a number of subsequent additions and corrections in 

which some species distinctions are discussed (King & 
Robinson, 1972jj, \915q, 1975x, 1977*. 19774 1978/ 
1980o; Huber, 1977). 

The genus Chromolaena shows many examples of poly¬ 
ploidy and other high chromosome numbers (R. King et 
al., 1976). Irregular meiosis and apomixis are apparently 
common in the genus, as indicated by the wide occurrence 
of Type II pollen. 

Label data on some specimens of Chromolaena odorata 

chemicals are not certain. Chemical analysis of Sat and 
other species shows that cadinene derivatives, including 
furocadinenes, are unusually common in the genus (Bohl- 
mann et al., 1979c, 1981*, 1982/). Prostaglandin-like fat¬ 
ty acids have been reported from two Brazilian species, 
C. chaseae and C. morii (Bohlmann et al., 1981*. 1982a, 
1982/). Phloroglucinol-based anthochlors have been re¬ 
ported from the leaves of C. odorata (Bose et al., 1973), 
the only reports of anthochlors presently known in the 

The generic name is derived from the Greek words 
chroma (= color) and laina (= cloak), evidently in ref- 

species including the type. 

The following 165 specie are recognized in the genus: 

tz-Bip. ex Baker) R. King & H. 

Chromolaena angusticeps (Malme) R. King & H. Robin: 

Chromolaena arrayana (Gardn< R. King &H. Robinson, Bra- 

Baker) R. King & H. 

Chro 
Robi 

Chromolaena austera (B. Robinson) R. King & H. Robinson 
Bolivia. 

Chromolaena bahamensis (Northrop) R. King & H. Robinson 
Bahamas. 

Chromolaena bangii (Rusby) R. King & H. Robinson, Bolivia, 
Peru. 

Chromolaena barbacensis (Hieron.) R. King & H. Robinson, 

Chromolaena barranquillensis (Hieron.) R. King & H. Robinson, 

inson, Venezuela. 
Chromolaena beckii R. King & H. Robinson, Bolivia. 
Chromolaena benholdii (Schultz-Bip.) R. King & H. R 
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Chromolaena bigelovii (A. Gray) R. King & H. Robinson, Mex- 

Chromolaena borinquensis (Britton) R. King & H. Robinson, 

Chromolaena breedlovei R. King & H. Robinson, Mexico. 
Chromolaena brunneola (Baker) R. King & H. Robinson, Brazil. 
Chromolaena bullata (Klatt) R. King & H. Robinson, Colombia. 
Chromolaena caaguazuensis (Hieron.) R. King & H. Robinson, 

Brazil, Paraguay. 
Chromolaena caldensis (B. Robinson) R. King & H. Robinson, 

Colombia. 
Chromolaena callilepis (Schultz-Bip. ex Baker) R. King & H. 

Robinson, Brazil. 
Chromolaena campestris (DC.) R. King & H. Robinson, Brazil. 
Chromolaena chaseae (B. Robinson) R. King & H. Robinson, 

Brazil. 
Chromolaena christieana (Baker) R. King & H. Robinson, Ar¬ 

gentina, Brazil, Paraguay. 
Chromolaena chrysosticta (B. Robinson) R. King & H. Robinson, 

Colombia. 

H. Robin 
cinereoviridis (Schultz-Bip. ex Baker) R. King & 
a, Brazil. 
collina (DC.) R. King & H. Robinson, Mexico, 
El Salvador, Honduras, Costa Rica. 
Columbiana (Heering) R. King & H. Robinson, 
Venezuela. 

Chromolaena congesta (Hook. & Am.) R. King & H. Robinson, 
Brazil, Uruguay. 

Chromolaena connivens (Rusby) R. King & H. Robinson, Peru, 
Bolivia. 

Chromolaena corymbosa (Aublet) R. King & H. Robinson, West 
Indies, French Guiana. 

Chromolaena costatipes (B. Robinson) R. King & H. Robinson, 
Brazil. 

Robinson, Brazil. 
Chromolaena cylindrocephala (Schultz-Bip 

H. Robinson, Brazil. 

Baker) R. King & H. 

i. ex Baker) R. King & 

Chromolaena desmocephala (B. Robinson) R. King & H. Rob- 

Chromolaena diaphanophlebia (B. Robinson) R. King & H. Rob¬ 
inson, Colombia. 

Chromolaena dussii (Urban) R. King & H. Robinson, Guade- 

Chromolaena elliptica (Hook. & A 
Argentina, Brazil. 

Chromolaena epaleacea Gardner, 

) R. King & H. Robinsc 

Chromolaena eripsima (B. Robinson) R. King & H. Robinson, 
Peru. 

Chromolaena extensa (Gardner) R. King & H. Robinson, Brazil, 
Bolivia, Peru. 

Chromolaena farinosa (B. Robinson) R. King & H. Robinson, 
Venezuela. 

Chromolaena ferruginea R. King & H. Robinson, Brazil. 
Chromolaena frustrata (B. Robinson) R. King & H. Robinson, 

Chromolaena gentianoides (B. Robinson) R. King & H. Robin- 

Chromolaena geranifolia (Urban) R. King & H. Robinson, Puer- 

Chromolaena herzogii (B. Robinson) R. King & H. Robinson 
Bolivia. 

Chromolaena heteroclinia (Griseb.) R. King & H. Robins 

nea (Urban & E. Ekman) R. King 
Republic. 
>ok. & Am.) R. King & H. Robinson 

Chromolaena hookeriana (Griseb.) R. King & H. Robinson, A 
gentina, Brazil. 

Chromolaena horminoides DC., Brazil. 
Chromolaena hypericifolia (H.B.K.) R. King & H. Robinsc 

Colombia. 
Chromolaena hypodictya (B. Robinson) R. King & H. Robinsc 

Chromolaena integrifolia (Bert, ex Spre 
inson, Guadeloupe. 

Chromolaena iridolepis (B. Robinson) 
Colombia. 

gel) R. King & H. Rob- 

. King & H. Robinson, 

Chromolaena ivaefolia (L.) R. King & H. Robinson, SE United 
States, Greater Antilles, Lesser Antilles, Mexico, Central 
America, South America. 

Chromolaena jelskii (Hieron.) R. King & H. Robinson, Peru. 
Chromolaena kleinii (Cabrera) R. King & H. Robinson, Brazil. 
Chromolaena laevigata (Lam.) R. King & H. Robinson, Mexico, 

Central America, South America. 
Chromolaena larensis (V. Badillo) R. King & H. Robinson, Ven- 

) R. King & H. Robinson, 

t H. Robinson, Co¬ 
lombia. 

Chromolaena leptocephala (DC.) R. King & H. Robinson, Co- 

Chromolaena leucocephala Gardner, Brazil. 
Chromolaena lilacina (Hieron.) R. King & H. Robinson, Brazil. 
Chromolaena lucayana (Britton) R. King & H. Robinson, Ba- 

Chromolaena macrantha (Sw.) R. King & H. Robinson, West 

Chromolaena mallota (B. Robinson) R. King & H. Robinson, 
Bolivia. 

Chromolaena margaritensis (Hassler) R. King & H. Robinson, 
Brazil, Paraguay. 

Chromolaena mattogrossensis (Hieron.) R. King & H. Robinson, 
Brazil. 

Chromolaena maximilianii (Schrader ex DC.) R. King & H. Rob¬ 
inson, B • 

Chromolat 
Chromolat 
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Chromolaena minasgeraesensis (Hieron.) R. King & H. Robin- 
son, Brazil. 

Chromolaena misella (McVaugh) R. King & H. Robinson, Mex- 

Chromolaena molina (B. Robinson) R. King & H. Robinson 
Venezuela. 

a (Urban) R. King & H. Robinson, Less- 

Chromolaena punctulata (DC.) R. King & H. Robinson, 
Chromolaena pungens (Gardner) R. King & H. Robinson, 
Chromolaena quercetorum (L. O. Williams) R. King & H 

er Antilles (Domir 
Chromolaena morii R. King & H. Robinson, Brazil. 
Chromolaena moritensis (Aristeg.) R. King & H. Robinson Ven¬ 

ezuela. 
Chromolaena moritziana (Schultz-Bip. ex Hieron.) R. King & H. 

Robinson, Venezuela. 
ttMj 1 mucronata (Gardner) R. King & H. Robinson, 

.) R. King & H. Robinson, Bra- 
Brazil. 

Chromolat oinopolepis (Malme) R. King&H. Robinson, Bra- 

Blake) R. King & H. Robinson, Chromolaena opadoclinia 
Mexico. 

Chromolaena orbignyana (Klatt) R. King & H. Robinson, Ar¬ 
gentina, Paraguay. 

Chromolaena ortegae (B. Robinson) R. King & H. Robinson, 
Mexico. 

Chromolaena ossaeana (DC.) R. King & H. Robinson, West 
Indies. 

Chromolaena oteroi (Monach.) R. King & H. Robinson, Puerto 
Rico. 

Chromolaena oxylepis (DC.) R. King & H. Robinson, Brazil. 
Chromolaena oyadensis (Hieron.) R. King & H. Robinson, Ar¬ 

gentina, Paraguay. 
Chromolaena palmaris (Schultz-Bip. ex Baker) R. King & H. 

.) R. King & H. Robinson, 

n, Mexico, Gui 
'uta (Gardner) R. King & H. Robinson, 
anthacea (DC.) R. King & H. Robinsoi Chromolaena rhim 

Chromolaena rigida (Sw.) R. King & H. Robinson, Jamaica 
Chromolaena rojasii (Hassler) R. King & H. Robinson, Paraguay. 
Chromolaena roseorum (B. Robinson) R. King & H. Robinson, 

ittata (A. Gray) R. King & H. Robinson, Mex¬ 
ico. 

Chromolaena sagittifera (B. Robinson) R. King & H, Robinson 
Brazil. 

Chromolaena sanctopaulensis (B. Robinson) R. King & H. Rob¬ 
inson, Argentina, Brazil. 

Chromolaena santanensis (Aristeg.) R. King & H. Robinson 
Venezuela. 

Chromolaena scabra (L. f.) R. King & H. Robinson, Colombia. 
Chromolaena serratuloides (H.B.K.) R. King & H. Robinson, 

Chromolaena sinuata (Lam.) R. King & 
Antilles. 

Chromolaena squalida (DC.) R. King & H. Robinson, Brazil, 
Peru, Venezuela. 

Chromolaena squarroso-ramosa (Hieron.) R. King & H. Rob¬ 
inson, Argentina, Brazil, Bolivia. 

Chromolaena squarrulosa (Hook. & Am.) R. King & H. Rob¬ 
inson, Argentina, Brazil, Paraguay, Uruguay. 

Chromolaena stachyophylla (Sprengel) R. King & H. Robinson, 

H. Robinson, Greater 

tillingiaefolia (DC.) R. King& H. Robinson, Mex¬ 
ico. 

Chromolaena subscandens (Hieron.) R. King & H. Robinson, 
Colombia, Venezuela. 

s (B. Robinson) R. King & H. Robinson, 

Chromolaena peduneulosa (Hook. & Am.) R. King & H. Rob¬ 
inson, Argentina. Brazil. 

Chromolaena pellia (Klatt) R. King & H. Robinson, Venezuela. 
Chromolaena perforata (Schultz-Bip. ex Baker) R. King & H. 

Robinson, Brazil. 
Chromolaena perglabra (B. Robinson) R. King & H. Robinson, 

Colombia. 
Chromolaena perijaensis R. King & H. Robinson, Colombia. 
Chromolaena persericea R. King & H. Robinson, Colombia, 

Chromolaenapharcidodes (B. Robinson) R. King & H. Robinson, 

Chromolaenaporphyrolepis(Baker) R. King & H. Robinson, Bra¬ 

il (B. Robinson) R. King & H. Robinson, 
Venezuela, Brazil. 

Chromolaena toldensis (Hieron.) R. King & H. Robinson, Ar¬ 
gentina, Bolivia. 

Chromolaena trigonocarpa (Griseb.) R. King & H. Robinson, 
Lesser Antilles (Dominica). 

Chromolaena trujillensis (B. Robinson) R. King & H. Robinson, 

Chromolaena tunariensis (Hieron.) R. King & H. Robinson, Bo- 

Chromolaena tyleri (B. Robinson) R. King & H. Robinson, Ven- 

Chromolaena ulei (Hieron.) R. King & H. Robinson, Brazil. 

Ill 
ji 



388 KING & ROBINSON 

Chromolaena umbelliformis (Dusfen ex Malme) R. King & H. 

Chromolaena uromeres (B. Robinson) R. King & H. Robinson, 
Colombia. 

Chromolaena urticoides (Schultz-Bip. ex Hieron.) R. King & H. 
Robinson, Venezuela. 

Chromolaena verbertacea (DC.) R. King & H. Robinson, Argen¬ 
tina, Brazil, Paraguay. 

Chromolaena verticillata R. King & H. Robinson, Brazil. 

Chromolaena vindex (DC.) R. King & H. Robinson, Brazil. 
Chromolaena voglii (B. Robinson) H. Huber, Venezuela. 
Chromolaena xestolepidoides (Wurd.) R. King & H. Robinson, 

Chromolaena xestolepis (B. Robinson) R. King & H. Robinson, 

Chromolaena xylorhiza (Sehultz-Bip. ex Baker) R. King & H. 
Robinson, Brazil. 

155. Eupatoriopsis 

Eupatoriopsis Hieron., Bot. Jahrb. Syst. 18(Beibl. 43): 46. 1893. Type: Eupatoriopsis hoffmanniana Hieron, 

Erect annual herbs, sparingly branched. Stems terete, striated, hirsute. Leaves opposite, subsessile to short- 
petiolate; blades ovate to rather elliptical, bases narrowly acuminate or cuneate, margins serrate, apex short- 
acute, trinervate from above base, without obvious glandular punctations on lower surface. Inflorescence 
laxly cymose; pedicels long and slender, erect. Involucral bracts ca. 12-14, weakly subimbricate in ca. 1-2 
slightly unequal to subequal series, mostly membranaceous or scarious, outer bracts somewhat persistent; 
receptacle very highly conical to columnar, glabrous. Florets ca. 30 in a head; corollas lilac, short-funnelform, 
with very short basal tube, glabrous on outer surface below lobes; cells of throat elongate often with sinuous 
lateral walls, prorulose above on inner surface by projecting upper ends of cells, single ducts along veins of 
throat often with colored resin; lobes broadly triangular, about as long as wide, tips and inner surface densely 
long-papillose, outer surface with glands; anther collars expanded below, narrower above, with many subquad¬ 
rate or shorter cells in lower part, elongate cells above, cell walls with prominent beaded or annular thickenings, 
lines often oblique to vertical in lower cells; anther appendages narrower than thecae, subquadrate; style 
base not enlarged, glabrous; style branches narrowly linear, slightly broadened in distal half, densely papillose. 
Achenes broadly obcompressed, slightly obcordate, usually with 2 ribs, with numerous short setulae on ribs; 
carpopodium distinct, asymmetrical, turned to adaxial side, cells subquadrate in ca. 5 series, with thin slightly 
porose walls; pappus of ca. 18-20 very short, unequal, densely barbellate bristles in one series, persistent, 
apical cells acute. Pollen grains ca. 20 in diameter. Plate 155. 

of the corolla lobes, and the deciduous bracts of the in¬ 
volucre. It is also in the Praxelinae where Praxelis and 
the more recently described Eitenia show conical recep¬ 
tacles, obcompressed achenes, and asymmetrical carpo- 
podia similar to those of Eupatoriopsis. Praxelis differs 
by the less elongate receptacle, the more graduated in¬ 
volucral bracts, the 3-4-ribbed achenes, and the long cap¬ 
illary pappus. It is Eitenia that seems closest with 2-ribbed 
achenes, but it differs by the same receptacle and involucre 
characters as Praxelis, as well as the more cylindrical co¬ 
rollas, the asymmetric corolla lobes of the peripheral flow¬ 
ers in the heads, the longer pappus bristles that are some¬ 
times of two types, and the narrower anther thecae. 

The subequal thin and somewhat persistent involucral 
bracts of Eupatoriopsis are unlike other members of the 
subtribe Praxelinae, but because of the generally special¬ 
ized nature of the genus, the character is presumed to be 
derived from more imbricate and totally deciduous types. 
The short broad corolla also distinguishes Eupatoriopsis 
from other members of the subtribe, where long cylin¬ 
drical corollas are most common. The reddish resin ducts 
in the throat of the corolla are not particularly distinctive. 

The genus Eupatoriopsis was established by Hierony¬ 
mus (1893) for the distinctive annual species from Brazil 
showing a reduced pappus, a highly conical receptacle, 
and strongly subalately obcompressed achenes. Because 
of the reduced pappus and the anther appendage that ap¬ 
peared small compared to the broad thecae, the genus was 
placed in the Piqueriinae. Although, rather similar annual 
species having conical receptacles and obcompressed 
achenes were at that time placed in the broad concept of 
Eupatorium in the section Praxelis because of their pap¬ 
pus of numerous capillary bristles, there was no mention 
of the latter by Hieronymus. B. Robinson (1906) noted 
that the anther appendages of the genus were actually quite 
well developed, and stated that the true affinity was with 
Trichocoronis of the southwestern United States and Mex¬ 
ico. According to B. Robinson, the only claim to generic 
separation from Trichocoronis was the broad obovate quasi 
two-winged achene. 

In the review of the Eupatorieae by H. Robinson and 
King (1977), Eupatoriopsis was placed in the Praxelis group 
on the basis of the characteristic anther collar with its 
broadened lower part, the densely papillose inner surfaces 
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such ducts being found to some extent in Eitenia, many 
species of Praxelis, and even some species of Chromo- 

The single known species of Eupatoriopsis is known to 
us from only the type series from near Caldas in Minas 
Gerais, Brazil, and from a piece mixed in a Peperomia 
numularifolia collection by Herschen near Caldas during 
the same Regnell expedition. 

The generic name is derived from the name Eupatorium 
and the Greek suffix -opsis which implies a likeness. 

The following single species is recognized in the genus. 

Eupatoriopsis hoffmanniana Hieron., Brazil. 

156. Lomatozona 

Lomatozona Baker in C. Martius, FI. Bras. 6(2): 198. 1876, Type: Lomatozona artemisiaefolia Baker in C. 
Martius. 

Erect perennial herbs or subshrubs, moderately to densely branched, stems and leaves covered with minute 
uniseriate, rarely biseriate, stipitate glands. Stems terete, striated. Leaves opposite, petiolate; blades ovate 
in outline, margins lobed to deeply dissected, trinervate or trilobed from or near base, lower surface with 
very large sessile globular capitate glands. Inflorescence laxly cymose, pedicels short to long. Involucral bracts 
ca. 25, strongly imbricated, in ca. 3-4 strongly unequal graduated series, all deciduous, outer usually falling 
first; receptacle slightly convex, with or without paleae. Florets 10-27 in a head; corollas white or bluish, 
narrowly fimnelform, with occasional glands on outer surface; cells of throat elongate, prorulose on inner 
surface with projecting upper ends; lobes triangular to rather oblong, up to 1.5 times longer than wide, 
densely papillose on inner surface, outer lobes of peripheral flowers longer in L. inaequale\ anther collars 
short, slightly broader below, some subquadrate cells in lower part, elongate cells above, cell walls with 
prominent ornate beaded thickenings; anther appendage large, oblong-ovate, longer than wide; style base 
not enlarged, glabrous; style branches filiform, densely papillose. Achenes prismatic, mostly 5-ribbed, se- 
tuliferous, more densely setuliferous at base and apex; carpopodium lacking or poorly developed, symmetrical; 
pappus of 15—22 short unequal persistent scabrid bristles in 1 series, apical cells sharply acute. Pollen grains 
ca. 20-22 pm in diameter. Plate 156. 

The genus Lomatozona was known for almost a hundred 
years on the basis of a single species from the interior of 
Brazil that had a pappus of short bristles, an imbricated 
involucre, a few paleae among the flowers, and dissected 
leaves. The genus was keyed by J. Baker (1876) near Ager- 
atum and was placed in the sequence between Ageratum 
and Stevia. Nevertheless, Baker noted in his treatment of 
the genus that the involucre was like that of Eupatorium 
section Praxelis. The key to the genera of the Eupatorieae 
by B. Robinson (1913a) tended to emphasize the multis- 
eriate unequal involucral bracts as a character and men¬ 
tioned the bipinnatifid leaves. Formal recognition of re¬ 
lationship to the Praxelis group did not occur until the 
survey of the tribe by H. Robinson and King (1977). 

During the period of the present series of studies, three 
additional species were added to the genus in rapid succes¬ 
sion (King & Robinson, 1975a, 1978/ 1979d). All three 
species differed from the type species by their longer ped¬ 
icels and the epaleaceous receptacles. Still, the three were 
from the same general area as the type in Goyas and 
adjacent Mato Grosso in the interior of Brazil, and had 
all the essential characters of a non-conical receptacle, 
narrow symmetrical bases on the achenes with indistinct 
carpopodia, and a pappus of short irregular bristles. The 
leaves of all the species tended to be weakly to strongly 

lobed. More convincing evidence of the relationship is 
obtained from the examination of the glands. In all the 
species there are unusually large globose sessile glands on 
the undersurfaces of the leaves. Also, the minute stipitate 
glands on the leaves and stems in Lomatozona are often 
entirely uniseriate, a condition scarcely known in the As- 
teraceae. Glandular hairs in the family seem to be basically 
biseriate, and the type in Lomatozona seems to be spe¬ 
cialized from such types with which they are sometimes 
intermixed. Only in Paraqueria, elsewhere in the Eupa¬ 
torieae, are there uniseriate glandular hairs, the latter oc¬ 
curring on the corolla lobes. 

Among the more recently described species, L. inae- 
quale is distinctive in its asymmetrical peripheral flowers, 
having longer outer lobes and a more strongly prorulose 
inside surface of the throat on the side nearest the center 
of the head. 

Label data indicates that all members of the genus are 
rupestral, occurring on or between rocks. Only the type 
species is known at present from more than one or two 
collections. A key to the species has been provided by 
King and Robinson (1979rf). 

The generic name is derived from the Greek words loma 
-tos (= fringe or border) and zone (= belt or girdle). The 
name refers to the pappus which was described by J. Baker 
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(1876) as “brevisimus coroniformis, setis inaequalibus basi 
in annulum confluentius." 

The following four species are recognized in the genus: 

Lomatozona andersonii R. King & H. Robinson, Brazil. 
Lomatozona artemisiaefolia Baker, Brazil. 
Lomatozona huntii R. King & H. Robinson, Brazil. 
Lomatozona inaequale R. King & H. Robinson, Brazil. 

157. Praxeliopsis 

Praxeliopsis G. Barroso, Arq. Jard. Bot. Rio de Janeiro 9: 176. 1949. Type: Praxeliopsis mattogrossensis G. 
Barroso. 

Erect annual or short-lived perennial herbs, with few branches, stems, leaves, branches of inflorescence, 
and involucral bracts essentially glabrous. Stems terete. Leaves alternate, sessile, linear, entire, with an apical 
callus, 1-nerved. Inflorescence laxly cymose, pedicels very long. Involucral bracts ca. 20-25, imbricated in 
ca. 3 strongly unequal series, ca. 7 subequal inner bracts and shorter outer bracts, all easily deciduous; 
receptacle conical, glabrous. Florets ca. 16 in a head; corollas whitish?, salverform, with elongate narrowly 
funnelform basal tube, glabrous on both surfaces; throat very short and spreading, with large short-oblong 
non-bulging cells; lobes unequal, oblong-ovate or with outer lobe oblong-linear, 1.5-3 times as long as wide, 
densely papillose on inner surface; anthers borne slightly below bases of lobes, exserted above the spreading 
lobes; anther collars short and broad, broader below, cells mostly subquadrate or shorter, with prominent 
beaded or annular thickenings on walls, often oblique or vertical in shorter cells; anther appendage rudi¬ 
mentary or larking; style base enlarged, glabrous; style branches filiform, densely papillose. Achenes prismatic, 
5-ribbed, with numerous long setulae mostly on ribs; carpopodia small, distinct, symmetrical, cells quadrate, 
in ca. 3 tiers, with thick walls; pappus of 5 stout scabrid persistent bristles, narrowed distally, apical cells 
acute. Pollen grains ca. 20 um in diameter. Plate 157. 

The genus Praxeliopsis has the general appearance of a 
Praxelis as noted by Barroso (1949) and as reflected in 
the name given to the genus. Membership in the subtribe 
Praxelinae is not in doubt since the plant involved shows 
the totally deciduous involucre, the distinctive anther col¬ 
lar, and the papillose corolla lobes and style branches that 
are characteristic of that group. The genus is the most 
individually distinctive member of the subtribe, however, 
and does not fall close to any of the other members of the 
group on the basis of the traditional systems of classifi¬ 
cation of the tribe. 

The actual position given to Praxeliopsis by Barroso 
(1949) was in the subtribe Piqueriinae, because of the 
absence of an anther appendage. No other genus of the 
Praxelinae lacks an anther appendage, and only Osmiopsis 
has an appendage shorter than wide. The pappus, with its 
reduced number of bristles, also distinguishes the genus 
from other Praxelinae except Eitenia, and caused Barroso 
to seek comparisons for Praxeliopsis with the Mexican 
genus Podophania now placed in Hofmeisteria. Praxe¬ 
liopsis does not have either the flattened achenes of Eitenia 
or the pseudoverticillate leaves subtending the inflores¬ 
cences as in the Hofmeisteriinae. Praxeliopsis does show 
an enlarged node at the base of the style, a feature not 
seen in any other members of the Praxelinae or in the 
related Critoniinae or Hebecliniinae. The corolla is also 
unique in the tribe by its elongate basal tube and its an¬ 
thers mounted near the base of the spreading lobes. One 

feature emphasized by Barroso (1949), the unequal lobes 
of the corolla, is approached by members of Eitenia and 
Lomatozona which have longer outer lobes on the pe¬ 
ripheral corollas of the head. Still, the outer lobes in Prax¬ 
eliopsis are very well developed, and are exceeded in zy- 
gomorphy in the tribe only in the ray-like peripheral 
corollas of Microspermum in the Ageratinae. The highly 
conical receptacle of Praxeliopsis resembles those of Prax¬ 
elis, Eitenia, and Eupatoriopsis, but the carpopodium does 
not seem to be asymmetrical as in those genera. 

The leaves of the rather depauperate type specimen of 
Praxeliopsis mattogrossensis have been examined with 
the thought that they might be only petioles that had lost 
their blades. The detailed structure and the apical callus 
seem to indicate that the leaves are complete as seen. Such 
reduced leaves might be expected on a plant of rather 
xeric habitats. 

The single species of Praxeliopsis is presently known 
from only one collection from the campos dos Urupos, 
cab. do Centario, Catagui-iamain, Mato Grosso, in the 
interior of Brazil. 

As indicated by Barroso (1949), the name of the genus 
is derived from the generic name Praxelis with the Greek 
suffix -opsis indicating similarity. 

The following single species is recognized in the genus: 

Praxeliopsis mattogrossensis G. Barroso, Brazil. 
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Plate 158. Eiienia praxeloides R. King & H. Robinson.—A. Habit, x%._B. Head, x5.—C. Corolla showing anthers, x 14 
Style, xl4.—E. Achene, xi4. 

4.-D. 
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158. Eitenia 

Eitenia R. King & H. Robinson, Phytologia 28:282.1974. Tyre: Eiteniapraxeloides R. King & H. Robinson 

40^50^ a head" c^ll ^ braCtS lanceolate; receP«“>e highly conicaTglabrous^torett 

veins with intermittent reddish resin; lobes strongly unequal with outtr lo^fof MnnL a ^ If 

above, cells with usually prominent ornate banding on walls transverse ahnW 8 , 

Eitenia is one of the genera of the Eupatoriei 
been named during the present series of studies, that would 
be generically distinct even by the traditional systems of 
classification. In the key to the traditional generic concepts 
by B. Robinson (191 la), the species of Eitenia would key 
variously to Dissothrix, now placed in the Alomiinae, 
which has pappus bristles of two types, or to Fleisch- 
mannia, now placed in the Fleischmanniinae, which was 
at that time distinguished by having a pappus of only five 
bristles. Eitenia is easily distinguished from both of these 
by its conical receptacle, its obcompressed achenes, and 
the unequal lobes on the corollas of its peripheral flowers. 

The only significant comparison possible with any of 
the genera in the B. Robinson key is with Eupatoriopsis, 
a genus now placed in the Praxelinae. Eitenia is unques¬ 
tionably a member of the subtribe, having the totally de¬ 
ciduous involucre and the unique form of anther collar 
that are characteristic of the Praxelinae. Both Eitenia and 
Eupatoriopsis show obcompressed achenes with only mar¬ 
ginal ribs, an asymmetrical carpopodium, and a conical 
receptacle. Eupatoriopsis and Eitenia also have a similar 
trinervate condition of the leaves originating at the bases 
of the short petioles rather than at the bases of the blades. 
Eupatoriopsis differs by its short pappus of more numer¬ 
ous bristles, its short and broad corolla with short equal 
lobes, its broad anther thecae, the shorter uniform pro- 
rulosity on the inside of its corolla throats, the more nearly 
columnar receptacle, and the thinner more subequal 
somewhat persistent bracts of its involucre. The genus 
Praxelis is also close to Eitenia, having similar receptacles 
and carpopodia, and having somewhat obcompressed 
achenes. Nevertheless, Praxelis has a pappus of numerous 

with equal lobes. The other members of the Praxelinae 
laving unequal lobes like Eitenia, the genus Praxeliopsis 

t noted in the original description 
n, 1974h) was the presence of prorulosity 

and Lomatozona inaequale, 
achenes and a number of other differences as detailed 
under those genera. 

A feature of Eitt 
(King & Robir 
on the inner surface of tJ __ 
long and rather hair-like in the cells along the veins. TTie 
feature was only weakly developed in the second species 
E. polyseta (King & Robinson, 1979d). The resin ducts 

intermittent areas 

i in E. polyseta. Various 
other differences between the two known species are dis¬ 
cussed by King and Robinson (1979rf), and a number of 
these prove to be associated with the apomixis of E. poly¬ 
seta. The latter species has defective pollen, small anthers, 
white rather than violet corollas, and appressed papillae 
on the style branches. The contrasting conditions in the 
type species all indicate maintenance of active pollination 
mechanisms and a normal sexual reproduction. 

Both species of Eitenia occur in the area of Goifis and 
the Federal District, in the interior of Brazil. 

The generic name honors George and Liene T. Eiten 
the co-collectors of the original material of the type species.’ 

The following two species are recognized in the genus: 
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159. Osmiopsis 

Osmiopsis R. King & H. Robinson, Phytologia 32: 250.1975. Type: Eupatorium plumeri Urban & E. Ekman. 

Weak scandent shrubs, with numerous branches at right angles or slightly retroflexed. Stems terete to 
slightly angled, glabrous. Leaves opposite, slenderly petiolate; blades ovate to lanceolate often with lobed 
bases, upper margins entire, trinervate from base, lower surface extremely densely covered with glandular 
punctations. Inflorescences numerous, terminal on lateral branches, in small corymbose clusters; pedicels 
rather short. Involucral bracts ca. 20, imbricate, in 4-5 strongly unequal graduated series, all deciduous 
mostly broadly oblong, with rounded tips, 4-costate on outer surface; receptacle flat to slightly convex on 
distal surface, glabrous. Florets 18-26 in a head; corollas white, funnelform with a short broadly cylindrical 
base, sparsely glandular on outer surface below lobes; cells of throat elongate with sinuous lateral walls- lobes 
triangular, often broad, as long as wide to 1.5 times as long as wide, smooth on both surfaces, densely 
glandular on outer surface; anther collar slightly broader below, with numerous subquadrate or shorter cells 
below, longer cells above, cells with prominent ornate beading on walls; anther appendage semi-circular, 
wider than long; style base not enlarged, glabrous; style branches narrowly linear with slightly broadened 
tips, sharply short-papillose. Achenes short-prismatic, slightly narrowed below, 5-ribbed, with few glands 
and short setulae; carpopodium distinct, short-cylindrical, cells on surface subquadrate, small, in ca. 9 tiers 
with thickened walls; pappus of ca. 25-30 stout scabrid persistent bristles in 1 series, somewhat broadened 
distally, apical cells acute. Pollen grains ca. 22 pm in diameter. Plate 159. 

The genus Osmiopsis is one of many elements in Mex¬ 
ico, Central America, and the West Indies showing a com¬ 
bination of characters of the Praxelinae and the Critoni- 
inae. All of the elements involved are presumed to have 
a history that includes intersubtribal hybridization be¬ 
tween the genera Chromolaena of the Praxelinae and 
Koanophyllon of the Critoniinae. 
Haiti on the Island of Hispaniola, 
of characters is most obvious, and ii 

either of the parent genera impossible. 
The involucral bracts of Osmiopsis are imbricated and 

totally deciduous in the manner of other Praxelinae, and 
the habit of the plant is most like various species of 
Chromolaena, particularly C. odorata. In the interior of 
the head, however, the plants closely resemble Koano¬ 
phyllon with their short-cylindrical corolla bases, their 

triangular lobes densely covered outside with glands, their 
short anther appendages, the somewhat broadened tips of 
their style branches, and the stout achenes with stout pap¬ 
pus bristles. The only Praxeline tendencies in the florets 
are the cylindrical shape of the carpopodia and the corolla 
lobes often distinctly longer than wide. In recognizing such 
a hybrid at generic rank, the authors acknowledge an evo¬ 
lutionary process in flowering plants that is probably much 
more common in plants than is generally realized. 

The name Osmiopsis is derived from the generic name 
Osmia, a synonym of Chromolaena, and the Greek suffix 
-opsis meaning similar. 

The following single species is recognized in the genus: 

Osmiopsis plumeri (Urban & E. Ekman) R. King & H. Robinson 

SUBTRIBE XIII. HEBECLINIINAE 

Hebecliniinae R. King & H. Robinson, Phytologia 46: 448. 1980. Type: Hebeclinium DC. 

Erect perennial herbs or shrubs to small trees, sparingly to moderately branched, never rosulate. Leaves 
usually opposite, alternate in Decachaeta, often with long petioles; blades often broad with rounded to cordate 
bases. Inflorescence laxly cymose to densely corymbose or thyrsoid-paniculate, with heads clustered, pedi¬ 
cellate; involucral bracts usually strongly subimbricated, graduated in length, with inner bracts easily decid¬ 
uous, eximbricate and persistent in Amolinia; receptacle slightly convex to strongly hemispherical, usually 
epaleaceous, paleaceous in Matudina, often with hairs. Flowers 4-150 in a head; corollas white, lavender 
blue, or purple, narrowly funnelform, rarely with hairs inside of throat; cells of throat elongate with sinuous 
lateral walls; lobes triangular, usually about as long as wide, smooth on both surfaces, without stomata on 
outer surface; anther collar usually elongate, 5-10 times as long as wide, of even width, with numerous 
subquadrate cells in lower half, without obvious ornate thickenings on walls; anther appendage usually longer 
than wide, short in Decachaeta; style base not enlarged, glabrous; style branches narrowly linear to filiform. 
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mamillose to short-papillose, rarely with enlarged tips. Achenes prismatic, 5-ribbed, micropunctations of 
walls not strongly aligned in transverse bands; carpopodium annuliform to turbinate, procurrent on ribs of 
achene, cell walls thin or slightly thickened; pappus usually of numerous capillary bristles, usually persistent, 
deciduous in Decachaeta, obsolete in Erythradenia, apical cells sharply acute. Basic chromosome number 
x= 10 or 16. 

The subtribe Hebecliniinae has the general characters 
of the Critoniinae, smooth corolla lobes, a simple style 
base, and a usually subimbricate involucre with deciduous 
inner bracts, and the two subtribes seem unquestionably 
closely related. The most significant features of the He¬ 
becliniinae are the unusually common occurrence of hairs 
on the receptacles and the occurrence in some genera of 
a chromosome base number of x — 16. Neither character 
is unique to the subtribe nor consistent within it, but the 
latter is totally unknown in the subtribe Critoniinae which 
has a constant base of x =* 10. 

While the tendency toward pubescent receptacles and 

basis for the recognition of the Hebecliniinae as a separate 
subtribe, it is other characteristics that seem to properly 
define the limits of the group. All genera placed in the 
Hebecliniinae show a carpopodial structure with com¬ 
paratively thin walls with extensions of the callus for¬ 
mation upward along the bases of the achene ribs. These 
are poorly developed in some such as Amolinia, but are 
present to some extent in all members. All the genera also 
show elongate anther collars with many subquadrate cells 
and inornate cell walls. Such collars are more reminiscent 
of Neomirandea or the Oxylobinae than the Critoniinae. 
The Hebecliniinae as thus defined seems an entirely nat¬ 
ural group with strong tendencies toward hairs on the 
receptacle and rather long petioles. The only question of 
limits retained at this time involves the genus Critoniella 
which has similar carpopodia with procurrent upper mar¬ 
gins, and has rather long anther collars. The latter is re¬ 

narrow heads with minute receptacles. All members placed 
here in the Hebecliniinae have the surface of the recep¬ 
tacles broad or highly convex. 

Historically, the nearest thing to recognition of the He¬ 
becliniinae as a group was the recognition of a genus or 
Eupatorium section Hebeclinium based on the presence 
of hairs on the receptacle. The concept included many of 
the species still retained here in Hebeclinium plus many 
now placed in Bartlettina. The concept did not include 
any of the members of the above genera that lack hairs 
on the receptacles, or any of the related genus Guayania 

of species now placed in Polyanthina of the Ayapaninae 
and Urolepis of the Gyptidinae was inevitable, but the 
failure to include most species now placed in Decachaeta, 
a true member of the Hebecliniinae, seems inexplicable. 
Most of the species of Decachaeta rested in Eupatorium 
section Subimbricata, though actually a few Mexican 

species were placed in the South American genus Ophry- 
osporus by some authors (B. Robinson, 1925) because of 
their reduced anther appendages. Erythradenia, with its 
reduced anther appendage and its lack of a pappus, was 
inevitably placed in the genus Piqueria of the Ageratinae 
in the traditional system of classification (B. Robinson, 
1901). The entire group now placed in the Hebecliniinae 
was not brought together until the survey of the Eupa- 
torieae by H. Robinson and King (1977). 

One genus placed in the Hebeclinium group by H. Rob¬ 
inson and King (1977), Peteravenia, is excluded here. The 
latter genus has a superficial resemblance to Bartlettina, 
and occurs in some of the same geographical areas, but 
lacks the carpopodial structure that is found in all mem¬ 
bers of the Hebecliniinae. The reports of a chromosome 
number of ca. 17 in one Peteravenia (R. King et al., 1976) 
is considered misleading, and the genus is placed in the 
Critoniinae in the present treatment. 

The distribution of the chromosome numbers in the 
Hebecliniinae is of special interest. The distinctive x = 
16 is thus far known only from Mexican and Central 
American members of the subtribe. The number is re¬ 
corded from Bartlettina, Matudina, and Decachaeta, and 
might be expected from Erythradenia which is very close 
to Decachaeta. The x = 16 is not known from any of the 
South American members of the subtribe, not even those 
placed here in the genus Bartlettina. The only likely can¬ 
didate for such a number in South America seems to be 
the genus Guayania which has not yet been counted. The 
base of x - 10 is not restricted geographically, being found 
in at least some Central American species of Hebeclinium. 

The subtribe Hebecliniinae is a primarily Mexican, 
Central American, and Andean group. Guayania does oc¬ 
cur outside of that area in the nearby Guayana Highlands 
of northern South America. The only other extensions of 
range involve one species of Bartlettina native to eastern 
Brazil, and the common weedy species Hebeclinium mac- 
rophyllum which occurs throughout the Neotropics. 

Almost nothing seems to be known of the chemistry of 
the subtribe Hebecliniinae. A guaianolide, thieleanine, has 
been described from Decachaeta (Alvarado et al., 1979). 
The most distinctive compounds in any member of the 
subtribe appear to be the diterpenes with the structure of 
Hebeclinolid. The compounds have three separate rings, 
each distinctively oxygenated, first with a ketone group, 
the second as a lactone, and the third as a furan group 
(Bohlmann & Grenz, 1977). The same species contains 
acyclic sesquiterpenes of a type widely distributed in the 
tribe. 
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160. Hebeclinium 

Hebeclinium DC., Prodr. 5: 136. 1836. Lectotype: Eupatorium macrophyllum L. [= Hebeclinium macro- 
phyllum (L.) DC.]. 

Eupatorium section Hebeclinium (DC.) Benth. ex Baker in C. Martins, FI. Bras. 6(2): 345. 1876. 

Large erect herbs or subshrubs, with moderate branching. Stems terete to faintly angled, slightly striated 
Leaves opposite, usually long-petiolate; blades broadly ovate to deltoid or lanceolate, base acute to cordate 
margin usually crenate or serrate, pinnate with ascending veins or trinervate from or near base, glands on 
lower surface often small or indistinct, numerous in H. macrophyllum. Inflorescence a lax cyme with widely 
spreading branches; pedicels short. Involucres broadly campanulate; involucral bracts ca. 25-40, subimbri¬ 
cate, in 3-5 strongly unequal graduated series, narrowly oblong to ovate or ovate-lanceolate, outer bracts 
persistent, inner bracts deciduous; receptacle hemispherical, often with center broken off, scarified throughout 
(parenchymatous internally in H. guevarae), glabrous to densely hirsute. Florets 20-80 in a head; corollas 
white or pink, narrowly funnelform, outer surface glabrous below, inner surface of throat in some species 
with numerous hairs; cells of limb elongate with sinuous lateral walls; lobes triangular, slightly longer than 
wide, smooth on both surfaces, usually with prominent multicellular unisedate hairs and few glands on outer 
surface; anther collar usually slender, with many subquadrate cells in lower part, cell walls rather thin with 
indistinct annular thickenings; anther appendage large, ovate-triangular to oblong, slightly longer than wide; 
style base not enlarged, glabrous; style appendages narrowly filiform, terete, mamillose, somewhat broadened 
distally in H. beneolens and H. vestitum. Achenes prismatic, often slightly curved, 2-3 mm long, narrowed 
below, 4-5-ribbed, setulae sometimes present; carpopodium scarcely distinct, with only few tiers of short 
cells at lower margin, area of longer upper cells merging with sides of achene and procurrent on ribs; pappus 
of ca. 30-40 scabrid slender persistent capillary bristles in 1 series, sometimes broadened distally, apical 
cells acute. Pollen grains ca. 18-22 pm in diameter. Chromosome number x = 10. Plate 160. 

The genus Hebeclinium was initially established by 
DeCandolle (1836) to include two elements having round¬ 
ed pubescent receptacles, and it has continued to be rec¬ 
ognized at the sectional level for various species placed 
in the broad concept of Eupatorium that have that trait. 
The section came to include a total of nearly 12 species 
as represented in different treatments. The group as tra¬ 
ditionally delimited was of limited value, however, being 
only a partial representation of the species of Eupatorium 
sensu lato having pubescent receptacles, and including a 
number of unrelated species. One of the elements origi¬ 
nally included was Urolepis of the subtribe Gyptidinae, 
and later additions to the section involved diverse species 

now placed in Polyanthina of the Ayapaninae and Stey- 
ermarkina of the Critoniinae. Equally unaccounted for 
was the lack of hairs on the receptacles of some species 
unquestionably closely related to the type species which 
are placed in the naturally delimited Hebeclinium of the 
present treatment. 

In spite of the various problems with the traditional 
section Hebeclinium, a review of the tribe has shown that 
there is a tendency toward receptacular pubescence in the 
relationship of the genus. A number of the species origi¬ 
nally placed in the section prove to be members of the 
genus Hebeclinium as delimited here, or members of the 
closely related genera Bartlettina or Decachaeta. Even 
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Plate 160. Hebeclinium macrophyllum (L.) DC.—A. Habit, x'/j.—B. Head, x 9.—C. Old head showing receptacle, x9.—D. Corolla 
outer surface, x 18.—E. Corolla inner surface with anthers, x 18.-F. Anther, x50.—G. Style, x 18.—H. Achene, x 18. 
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within the limited group, the hairs on the receptacle can 
not be used to define groups, however. Only Decachaeta, 
of the genera cited, consistently has hairs. In view of the 
latter, it is strange that only the one opposite-leaved species 
of Decachaeta was included in the traditional section He- 
beclinium. 

The present concept of Hebeclinium excludes the re¬ 
lated genus Decachaeta which has a very short anther 
appendage, and which also has mostly alternate leaves. It 
also excludes such genera as Guayania which has an asym¬ 
metrical carpopodium, and Amolinia which has an ex- 
imbricate involucre and large achenes 5-7 mm long. It is 
Bartlettina which shares most of the traditional characters 
of Hebeclinium and contains many species that were placed 
in the section Hebeclinium, but it differs in the broader 
less strongly convex receptacle having a parenchymatous 
center, and the broader style branches. All but one species 
of Hebeclinium have a receptacle sclerified throughout, a 
feature not found in other genera of the tribe. All the 
species have the style appendages filiform and terete at 
least for most of their length, a feature found elsewhere 
in the subtribe only in Guayania. The inflorescence of 

mose panicle. 
A genus that may be related to Hebeclinium, but which 

is not placed here in the Hebecliniinae, is Critoniella. The 
two genera have the same type of carpopodium with thin- 
walled cells procurrent on the achene ribs, and filiform 
terete appendages on the styles. Because of the similarity, 
one species, Eupatorium leucolithogenum, was first placed 
in Hebeclinium by the present authors (King & Robinson, 
1975n) and later transferred to Critoniella (King & Rob¬ 
inson, 1975w) where it rests uncomfortably. Critoniella 
differs from Hebeclinium by its small flat receptacles and 
the ornamented cell walls of its anther collars, and the 
genus is placed in the subtribe Critoniinae in the present 
treatment. 

The species of Hebeclinium are concentrated in Colom¬ 
bia, Venezuela, and Ecuador, with a few species occurring 
to the south in Peru and to the west in Costa Rica and 
Panama. One species, H. macrophyllum, is a weedy species 
found throughout most of the Neotropical Region. The 
latter species may owe its wider distribution to the com¬ 
paratively dense cover of glandular punctations on its 

leaves which should discourage attack by herbivores. A 
key has been provided to the species of Hebeclinium in 
Colombia by King and Robinson (1969a) under the sec¬ 
tion of Eupatorium. 

Available chromosome counts for Hebeclinium are all 
n « 10 (R. King et al., 1976). 

The generic name is derived from the Greek words hebe 
(= puberty) and kline (= bed), in reference to the pubescent 
receptacle. 

The following 20 species are recognized in the genus: 

Hebeclinium beneolens (B. Robinson) R. King & H. Robinson, 
Peru. 

Hebeclinium bullatissimum (B. Robinson) R. King & H. Rob¬ 
inson, Ecuador, Peru. 

Hebeclinium costaricense R. King & H. Robinson, Costa Rica, 
Panama. 

Hebeclinium erioclinium (B. Robinson) R. King & H. Robinson, 
Colombia. 

Hebeclinium guevarae (R. King &. H. Robinson) R. King & H. 
Robinson, Colombia. 

Hebeclinium hygrohylaeum (B. Robinson) R. King & H. Rob¬ 
inson, Costa Rica. 

Hebeclinium hylophorbum (B. Robinson) R. King & H. Robin- 

Hebeclini n jajoense (Aristeg.) R. King & H. Robins 

Hebeclinium killipii (B. Robinson) R. King & H. Robinson, Co¬ 
lombia, Ecuador. 

Hebeclinium knappiae R. King & H. Robinson, Panama. 
Hebeclinium lellingeri R. King & H. Robinson, Colombia. 
Hebeclinium macrophyllum (L.) DC., Mexico, Central America, 

West Indies, South America. 
Hebeclinium obtusisquamosum (Hieron. ex Sodiro) R. King & 

H. Robinson, Ecuador. 
Hebeclinium phoenicticum (B. Robinson) R. King & H. Robin- 

Hebeclinium ? (Hieron.) R. King & H. Robinson, Ec- 

i vestitum R. King & H. Robinson, Peru. 

Amolinia R. King & H. Robinson, Phytologia 24: 265. 1972. Type: Eupatorium heydeanum B. Robinson. 

Erect shrubs or small trees, sparsely to moderately branched. Stems terete, striated, densely tomentose. 
Leaves opposite, long-petiolate; blades ovate, base rounded with distinct acumination, margins entire, apex 
narrowly acuminate, trinervate from near base with strongly ascending veins, densely glandular-punctate on 
lower surface. Inflorescence a corymbose panicle; pedicels short to moderately long. Involucres narrowly 
campanulate, spreading when dry; involucral bracts ca. 15, eximbricate, in 2-3 slightly unequal series, linear, 
outer surface bicostate, with numerous hairs and glandular punctations; receptacle slightly convex, usually 
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hirtellous. Florets 20-25 in a head; corollas white, narrowly funnelform, with cylindrical basal tube, outer 
surface sparsely glanduliferous, inner surface smooth and glabrous; cells of limb broadly to narrowly oblong 
with straight or sinuous lateral walls; lobes ovate-triangular, as long as wide, smooth on both surfaces; anther 
collar slender and elongate, composed of numerous subquadrate cells below, cell walls without ornate annular 
thickenings; anther appendage large, oblong, slightly longer than wide; style base not enlarged, glabrous; style 
branches narrowly linear, mamillose. Achenes prismatic, elongate, 5-7 mm long, 5-ribbed, densely glan¬ 
duliferous and sparsely setuliferous, glands short with minute tips; carpopodium very short,’distinct, basal 
cells small, subquadrate, in 5-7 tiers, with slightly thickened walls, with some thin-walled cells above along 
bases of ribs; pappus of ca. 30 slender scabrid persistent bristles in 1 series, not broadened distally, apical 
cells narrowly obtuse to acute. Pollen grains ca. 19 nm in diameter. Chromosome number jc = 10 Plate 

Amolinia has the pubescent receptacle, the elongate pet¬ 
ioles, and the elongate anther collars with many quadrate 
cells that indicate a relationship to the genus Hebeclinium. 
The genus differs from Hebeclinium, however, by the less 
convex receptacle with a parenchymatous core, and the 
narrowly linear rather than filiform and terete style ap¬ 
pendages. The inflorescence is also more corymbose. The 
genus is closer to Bartlettina, but lacks the specialized 
carpopodium seen in most species of the latter genus. 
Amolinia differs from all the other members of the He- 

s narrow essentially eximbricate involu- 
its elongate achenes 5-7 mm long. The 

The genus Amolinia occurs in an area where there are 
three other genera of the Hebecliniinae, in Guatemala and 
adjacent Chiapas in Mexico. The area contains many 
species of Bartlettina and Decackaeta, and the single species 

of Matudina. All of the latter are notable for their appar¬ 
ently characteristic chromosome number of jc = 16. On 
the basis of a count by John Strother (1983), Amolinia 
does not belong to this group of the subtribe with which 
it is geographically associated. 

The involucre of Amolinia is not completely eximbri¬ 
cate. There are some shorter outer bracts, and the proper 
designation might be weakly subimbricate. The bracts are 
so narrow, however, that the imbrication is not obvious. 
Also, the inner bracts are not obviously deciduous. 

Label data indicates that Amolinia is a tree 5-6 m tall, 
occurring in montane cloud forests above 2,000 m. 

The generic name honors Prof. Antonio Molina R., 
well-known Central American botanist. 

The following single species is recognized in the genus: 

Amolinia heydeana (B. Robinson) R. King & H. Robinson, Mex- 

162. Bartlettina 

Bartlettina R. King & H. Robinson, Phytologia 22: 160. 1971, new name for Neobartlettia R. King & H. 
Robinson. 

Neobartlettia R. King & H. Robinson, Phytologia 21: 294. 1971. Type: Eupatorium tuerckheimii Klatt, 
non Neobartlettia Schlechter. (Orchidaceae). 

Erect shrubs or small trees, with sparse to moderate branching. Stems terete to subquadrangular or sub- 
hexagonal, striated, fistulose or solid. Leaves opposite, often with long slender petioles (short-petiolate in B. 
tuerckheimii and related species), rarely narrowly winged; blades lanceolate to broadly ovate, base cuneate 
to truncate, cordate in some South American species, trinervately or pinnately veined, lower surface often 
with glandular punctations. Inflorescence usually corymbose paniculate; pedicels short. Involucres broadly 
campanulate; involucral bracts ca. 20-50, weakly to strongly subimbricate, in 3-5 unequal graduated series, 
narrowly lanceolate to broadly ovate, spreading at maturity, inner bracts deciduous; receptacle broadly 
convex, usually sparsely to densely pubescent, sometimes glabrous. Florets 8-150 in a head; corollas white, 
lavender, blue, or purple, narrowly funnelform above, inner surface glabrous; cells of limb mostly narrow 
with sinuous lateral walls; lobes triangular, as long as wide, smooth on both surfaces, outer surface usually 
densely puberulous, often glanduliferous; anther collars very elongate, with numerous quadrate to short- 
rectangular cells below, cell walls inornate; anther appendage large, oblong-ovate to long-triangular, longer 
than wide; style base not enlarged, glabrous; style branches narrowly linear, sometimes slightly broadened 
distally, nearly smooth to short-papillose. Achenes prismatic, 5-ribbed, 2-3 mm long, glabrous to sparsely 
setuliferous, rarely with glands; carpopodium slightly to distinctly enlarged, symmetrical, usually with smaller 
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subquadrate cells near base, and larger elongate cells above procurrent into enlarged bases of ribs, cell walls 
thin; pappus of ca. 30-40 slender scabrid persistent bristles in 1-2 series, rarely broadened distally, apical 
cells acute. Pollen grains 23-25 *im in diameter. Chromosome number x= 10 or 16. Plate 162. 

The genus Bartlettina consists of species falling within 
the traditional broad concept of Eupatorium, and contains 
many species that have been placed in the section or genus 
Hebeclinium because of pubescence on the receptacles. 
Actual relationship to Hebeclinium is evident from the 
tendency for elongate petioles on the leaves and elongate 
anther collars with inornate cell walls, along with other 
features such as the subimbricate involucre with decid¬ 
uous inner bracts. The genus lacks the specialized hemi¬ 
spherical receptacle sclerified throughout and the filiform 
terete style branches of Hebeclinium. 

Many of the species of Bartlettina have a distinctly 
enlarged carpopodium with numerous small rather thin- 
walled cells in the lower tapering part, and more elongate 
cells in the upper swollen part which is procurrent on the 
achene ribs. The precise form is not found in any other 
genus of the tribe, but unfortunately, is not developed in 
all species of Bartlettina. Many of the species are also 
notable for the broadly triangular corolla lobes often bear- 

Both the carpopodia and the pubescence on the corolla 
lobes distinguish Bartlettina from the superficially similar 
genus Peteravenia of Central America. The latter can be 
distinguished most easily by its non-contiguous pappus 
bristles with distinctly enlarged tips, and it never has hairs 
on the receptacle. The cordate leaf bases, originally men¬ 
tioned as a distinguishing character of Peteravenia (King 
& Robinson, 1971/), has proven unreliable in both genera 
(King & Robinson, 1979c), but there are no cordate bases 
on the leaf blades in Central American species of Bart¬ 
lettina. Peteravenia is placed in 

The Central American species of Bartlettina show con¬ 
siderable variation in the form of their leaves, from lan¬ 
ceolate with pinnate venation in B. tuerckheimii to broad¬ 
ly ovate and trinervate in B. sordida, and show variation 
in the inflorescence from pyramidal to corymbose. The 
series seems to form a natural group, however, and all 
available chromosome counts of Central American species 
show n — 16 (R. King et al., 1976). The only species from 
the area that may not belong to the group are B. silvicola 
of Costa Rica and B. montigena of Guatemala. The latter 
is particularly distinct in having only about ten flowers in 
a head. All other members of the genus have 20 or more 
flowers in the heads except B. hylobia with 8-16 flowers. 
Distinctions of a number of Central American species of 
Bartlettina are discussed by King and Robinson (1974/, 
1977/) in the process of naming new species, and a key is 
provided by King and Robinson (1975y) to three species 
in Panama. 

The South American members of Bartlettina have gen¬ 
eral characters as in the typical group, but they seem to 

of separate elements, none of which relate 
of Central America. The only species for 

which there is a chromosome count, B. paezense. shows 
n = 10 (Powell & Cuatrecasas, 1970; R. King et al., 1976), 
totally unlike the typical group. That species also has less 
strongly subimbricate involucral bracts. One complex of 
species in the northern Andes, containing B. tenorae, has 
a tendency for cordate bases on the leaf blades, a feature 
unknown in the typical group. The latter series seems to 
include B. perezoides of Colombia that was erroneously 
placed in the Critonioid genus Aristeguietia in an earlier 
paper in the present series of studies (King & Robinson, 
1975e). The highly disjunct B. hemisphaerica of eastern 
Brazil has a synonym that was placed in the Gyptoid genus 
Barrosoa in an earlier study in the series (King & Rob¬ 
inson, 19716), but which can be distinguished by its dis¬ 
tinctly subimbricate involucre. The only Peruvian species, 
B. macromeris, has unusually short-petiolate leaves, and 
has flowers with uniquely narrow and pointed corolla lobes 
and anther appendages. It seems notable that the South 
American species, even though they more closely ap¬ 
proach the related genera Hebeclinium and Guayania geo¬ 
graphically, they resemble them less than do the more 
typical members of Bartlettina in Central America. 

Both names for the genus, the original which proved to 
be a later homonym, and the later substitute name, honor 
Harley Harris Bartlett, botanist, ethnologist, and linguist 
of the University of Michigan. The life and works of Bart- 

The following 35 species are recognized in the genus: 

Bartlettina breedlovei R. King & H. Robinson, Mexico. 
Bartlettina brevipetiolata (Schultz-Bip. ex Klatt) R. King & H. 

Robinson, Mexico. 
Bartlettina cantpii R. King & H. Robinson, Ecuador. 
Bartlettina chiriquensis R. King & H. Robinson, Panama. 
Bartlettina cleefii R. King & H. Robinson, Colombia. 
Bartlettina constipatiflora (Klatt) R. King & H. Robinson, Mex¬ 

ico. 
Bartlettina cronquistii R. King & H. Robinson, Mexico. 
Bartlettina gentryi (R. King & H. Robinson) R. King & H. Rob¬ 

inson, Panama, Colombia. 
Bartlettina guatemalensis R. King & H. Robinson, Guatemala 
Bartlettina hastifera (Standley & Steyerm.) R. King & H. Rob- 

Bartlettina hemisphaerica (DC) R. King & H. Robinson, Brazil. 
Bartlettina hintonii R. King & H. Robinson, Mexico. 
Bartlettina hylobia (B. Robinson) R. King & H. Robinson, Mex- 

Bartlettina karvinskiana (DC.) R. King & H. Robinson, Mexico. 
Bartlettina liesneri R. King & H. Robinson, Venezuela. 
Bartlettina luxii (B. Robinson) R. King & H. Robinson, Guate- 

Bartlettina macdougallii R. King & H. Robinson, Mexico. 
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Bartlettina macrocephala (Benth.) R. King & H. Robinson, Mex 

Bartlettina macromeris (B. Robinson) R. King & H. Robinson 
Peru. 

Bartlettina matudae R. King & H. Robinson, Mexico. 
Bartlettina maxonii (B. Robinson) R. King & H. Robinson, Pan 

Bartlettina montigena (Standley & Steyerxn.) R. King & H. Rob 
inson, Guatemala. 

Bartlettina oresbia (B. Robinson) R. King & H. Robinson, Mex 

Bartlettina oresbioides (B. Robinson) R. King & H. Robinson 
Guatemala. 

Bartlettina paezensis (Hieron.) R. King & H. Robinson, Colom 

Bartlettina pansamalensis (B. Robinson) P. King & H. Robinson 
Colombia. 

Bartlettina perezioides (B. Robinson) R. King & H. Robinson, 
Colombia. 

Bartlettina pinabetensis (B. Robinson) R. King & H. Robinson, 
Mexico, Guatemala. 

Bartlettina platyphylla (B. Robinson) R. King & H. Robinson, 
Mexico, Guatemala, Costa Rica, Panama. 

Bartlettina prionophylla (B. Robinson) R. King & H. Robinson, 
Costa Rica, Panama. 

Bartlettina silvicola (B. Robinson) R. King & H. Robinson, Costa 
Rica. 

Bartlettina sordida (Less.) R. King & H. Robinson, Mexico, Gua¬ 
temala, widely introduced. 

Bartlettina tenorae (Aristeg.) R. King & H. Robinson, Venezuela. 
Bartlettina tuerckheimii (Klatt) R. King & H. Robinson, Mexico, 

Guatemala, Honduras. 
Bartlettina williamsii R. King & H. Robinson, Honduras. 

163. Decachaeta 

Decachaeta DC., Prodr. 5: 133. 1836. Type: Decachaeta haenkeana DC. 

Erect or arching subshrubs or shrubs, with sparse to moderate branching, usually with numerous glands 
on stems, leaves, and inflorescence, without glands in D. haenkeana. Stems terete, striated. Leaves alternate, 
opposite in D. perornata, petioles distinct and often long, sometimes winged; blades elliptical, ovate, or 
suborbicular, sometimes rather lobed, base acute to broadly rounded, margins serrate or crenate, apex 
acuminate, venation usually trinervate from near or above base, pinnate in D. haenkeana. Inflorescence a 
thyrsoid panicle, usually leafy; pedicels short. Involucres campanulate; involucral bracts ca. 10-15, subim¬ 
bricate, in 3-4 strongly unequal graduated series; receptacle slightly to strongly convex, hirsute, paleaceous 
in D. haenkeana. Florets 4-30 in a head; corollas white, bluish in D. perornata, narrowly funnelform, with 
cylindrical basal tube, outer surface glabrous or sparsely glanduliferous; cells of limb oblong with sinuous 
lateral walls; lobes triangular, about as long as wide, smooth on both surfaces; anther collar rather narrow, 
often long, base with subquadrate cells, without ornate thickenings on walls; anther appendage short, much 
wider than long, margin strongly reflexed; style base not enlarged, glabrous; style appendages narrowly linear, 
slightly broadened distally, mamillose. Achenes prismatic, 4-5-ribbed, 2-3 mm long, with numerous setulae 
mostly on ribs; carpopodium distinct, with or without slight upper rim, short-cylindrical or stopper-shaped, 
not or distinctly procurrent on achene ribs, cells subquadrate in ca. 5 tiers, walls slightly thickened; pappus 
of ca. 10-30 slender scabrid rather deciduous bristles in 1 series, often distinctly dilated distally, apical cells 
acute. Pollen grains ca. 17-20 pm in diameter. Chromosome number x = 16. Plate 163. 

Decachaeta has the pubescent receptacle, subimbricate 
involucre with deciduous inner bracts, and inornate cell 
walls of the anther collars that indicate a proper position 
in the subtribe Hebecliniinae. The placement seems con¬ 
firmed by the chromosome count of n = 16 for one of the 
species, D. incompta (R. King et al., 1976), the same num¬ 
ber found in many species of Bartlettina and in Matudina. 
The only feature that is inconsistent with the placement 
is the comparatively short anther collars of many species, 
but typically Hebecliniine collars occur in at least D. per¬ 
ornata. In one respect, Decachaeta is more Hebecliine 

The genus Decachaeta has been recognized as distinct 
by all authors since the original description by DeCandolle 
(1836), but the delimitation has been totally incorrect. 

The supposed character of the genus, the approximately 
ten bristles of the pappus after which the genus is named, 
is fiction. The actual number is near 15 to 18, and counts 
of less are the result of the deciduous nature of the bristles. 
The single species usually placed in the genus, cannot be 
distinguished, on that basis, from others traditionally 
placed in Eupatorium. A few other species that have been 
placed in Decachaeta previous to the present series of 
studies are not closely related. A Mexican species proves 
to belong in Ageratella in the subtribe Alomiinae, and two 
South American species are members of Acritopappus in 
the Gyptidinae. 

Decachaeta, as presently delimited, is a highly natural 
group distinguished from other genera of the Hebeclini¬ 
inae by the short anther appendage and the pappus of 
rather deciduous bristles. The genus is closest in habit and 
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Plate 163. Decachaeta haenkeana DC. - A. Habit with separate basal leaf, x %. _B. Head, x7.-C. Corolla showing anthers, x 
D. Style, x 13.—E. Achene, x 11. 

U3.- 
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apparently in relationship to Erythradenia, but the latter 
has the pappus obsolete and the receptacle bare. 

In spite of its obvious unity, the genus Decachaeta shows 
some diversity, although hardly justifying the treatment 
of the species under three different genera in Standley’s 
Trees and Shrubs of Mexico, Part 5 (B. Robinson, 1926ft; 
Blake, 1926). Nevertheless, the three groups, treated as 
Decachaeta, Ophryosporus, and Eupatorium in the latter 
work, represent three basically distinct elements in the 
genus Decachaeta as presently delimited. 

Typical Decachaeta, containing only the type species, 
has more than ten pappus bristles, but the number is less 
than most of the other species, ca. 15-18, and the tips are 
more strongly expanded. Its receptacles bear slender pa- 
leae. The plants also have elliptical, pinnately veined leaves 
with short petioles, and the stems, leaves, and inflores¬ 
cence lack the glandular punctations seen in all other species 
of the genus. 

The majority of the species of Decachaeta belong to the 
subgenus Polyadenia (as Polydenia in King & Robinson, 
1969d). The group has leaves alternate as in the type 
species, but the blades are more trinervate, the pappus 
has 16-30 bristles with tips not or weakly expanded, and 
there are glandular punctations on tne stems, leaves, ana 
inflorescence. The species of the subgenus have normally 
been placed in Eupatorium, but include a few that were 
placed in Ophryosporus by Hemsley (1881-1882) and B. 
Robinson (1925; 1926ft) because of their short anther ap¬ 
pendages. The placement of the Mexican species in 
Ophryosporus by B. Robinson (1925) was with reserva¬ 
tions, since he noted that true Ophryosporus of South 
America had a totally obsolete anther appendage and es¬ 
sentially equal rather than subimbricate involucral bracts. 

Other less shrubby species in the subgenus were not trans¬ 
ferred to Ophryosporus by B. Robinson but are neverthe¬ 
less closely related to those that were transferred, and D. 
incompta apparently hybridizes with some of them. 

A third group in the genus deserving but not having 
subgeneric rank, consists of the single species, D. peror- 
nata. The species differs from others of the genus by its 
opposite leaves, its bluish flowers, and the distinct pro- 
currence of its carpopodium onto the bases of the achene 
ribs. The species has been placed in Eupatorium section 
Hebeclinium, at least by implication, in traditional treat¬ 
ments of the tribe, and one un validated synonym is in the 
genus Hebeclinium (Hemsley, 1881-1882; Hooker & 
Jackson, 1895). 

The genus Decachaeta has most of its species in Mexico 
and Guatemala, with one rather isolated in Costa Rica 
and Panama. A treatment of the genus, including a key, 
has been provided by King and Robinson (1969^), ex¬ 
cluding only D. perornata. 

The following seven species are recognized in the genus: 

Decachaeta haenkeana DC., Mexico. 
Decachaeta incompta (DC.) R. King & H. Robinson, Mexico, 

Guatemala. 
Decachaeta ovandensis (Grashoff & Beaman) R. King & H. Rob¬ 

inson, Mexico. 
Decachaeta ovatifolia (DC.) R. King & H. Robinson, Mexico. 
Decachaeta perornata (Klatt) R. King & H. Robinson, Mexico. 
Decachaeta scabrella (B. Robinson) R. King & H. Robinson, 

Decachaeta thieleana (Klatt ex T. Durand & Pittier) R. King & 
H. Robinson, Costa Rica, Panama. 

164. Erythradenia 

Erythradenia (B. Robinson) R. King & H. Robinson, Brittonia 21; 285. 1969. 
Piqueria subgenus Erythradenia B. Robinson, Proc. Amer. Acad. Arts 42: 6. 1906. Type: Piqueria py- 

ramidalis B. Robinson. 

Erect or arching subshrubs, with sparse to moderate branching, with numerous reddish or yellowish 
glandular punctations, especially on undersurfaces of leaves and in inflorescences. Stems terete, striated, to- 
mentellous. Leaves alternate, long-petiolate; blades broadly ovate, often aceriform with rounded to cordate 
base and lobed dentate margins, apex shortly and often broadly acuminate, trinervate from or near base. 
Inflorescence an elongate leafy thyrsoid panicle, with thyrsoid lateral branches; ultimate branchlets with 
heads sessile or subsessile in small clusters. Involucres short, broadly campanulate; involucral bracts ca. 10, 
weakly subimbricate, in ca. 2 somewhat unequal series, persistent, oblong, weakly bicostate, pubescent and 
glanduliferous on part or all of outer surface; receptacle slightly convex, glabrous. Florets ca. 6 in a head; 
corollas white, narrowly funnelform, with broadly cylindrical basal tube, outer surface glanduliferous, inner 
surface glabrous; cells of limb oblong with sinuous lateral walls; lobes triangular, about as long as wide, 
smooth on both surfaces, with numerous glands on outer surface; anther collar narrowly cylindrical, with 
numerous subquadrate cells in lower half, cell walls without ornate thickenings; anther appendage very short, 
much wider than long, reflexed; style base not enlarged, glabrous; style appendages narrowly linear, slightly 
broader distally, mamillose. Achenes prismatic, 5-ribbed, ca. 2 mm long, setuliferous mostly on ribs; car- 
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Plate 164. Erythradenia pyramidalis (B. Robinson) R. King & H. Robinson. - A. Habit, x %—B. Head, x 7%. -C. Corolla showing 
anthers, x 13.—D. Style, x 13.—E. Achene, x 13. 
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popodium a narrow rim, with small subquadrate cells in ca. 5 tiers, with somewhat thickened wans, not 
procurrent on ribs, abruptly demarcated above by unsclerified cells; pappus obsolete, of short scabrid per¬ 
sistent bristles or setulae, scarcely distinguishable from setulae of achene ribs, apical cells acute. Pollen grains 
ca. 16-18 /on in diameter. Plate 164. 

Erythradenia was originally described by B. Robinson 
(1906) as a subgenus of Piqueria because of the obsolete 
seemingly absent pappus and the very small anther ap¬ 
pendage. The latter combination of characters were the 
basis of the traditional broad concept of Piqueria that 
prevailed until the present series of studies. Erythradenia 
was distinguished within the genus by B. Robinson by the 
broad rather than constricted basal tube of the corolla, 
and by alternate glanduliferous leaves. It was the colored 
glands of the leaves and inflorescence after which the sub- 

Even at the time of the study by B. Robinson (1906), 
Erythradenia might have been recognized at the generic 
level, if the artificial traditional genera had not been so 
thoroughly entrenched. The present series of studies have 
shown that the genus is remote from other elements that 
have been placed in Piqueria. The purely Andean Piqueria 
subgenus Artemisioides with its almost totally obsolete 
anther appendage, eximbricate involucres, and broadly 
tipped style appendages, has proven to belong to the genus 
Ophryosporus in the Critoniinae. The species placed by 
B. Robinson in the other subgenera of Piqueria also show 
subequal involucral bracts but have papillose inner sur¬ 
faces of the corolla lobes, and prove to belong to the 
subtribe Ageratinae. Among these, true Piqueria is par¬ 
ticularly distinct, having 3-5 flowers in the head with an 
equal number of involucral bracts, papillose or pubescent 

lower parts of the anther filaments, opposite leaves, widely 
spaced micropunctations in the achene walls, and even 
the slight remnants of anther appendages incurved rather 
than reflexed. 

As recognized by King and Robinson (1969e), Ery¬ 
thradenia is actually closely related to the genus Deca- 
chaeta and must be placed in the subtribe Hebecliniinae. 
Erythradenia has the same habit with narrowly thyrsoid 
panicles, alternate leaves, the same type of short anther 
appendages, identical carpopodia, similar corollas, inor¬ 
nate anther collars, and somewhat subimbricate involu¬ 
cres as in most species of Decachaeta. Actually, it is only 
the lack of a well-developed pappus and the lack of pu¬ 
bescence on the receptacle that dictate the need for a sep¬ 
arate genus for Erythradenia. The subimbrication of the 
involucre in the genus seems somewhat weaker, and the 
inner bracts are more persistent, but this seems only part 
of generally reduced head size in Erythradenia. Contrary 
to the name given by B. Robinson (1906), the glands of 
the genus are sometimes yellowish rather than reddish. 

The genus Erythradenia is known from comparatively 
few collections from the Sierra Madre del Sur in the states 
of Mexico, Guerrero, and Michoacdn in Mexico. 

The following single species is recognized in the genus: 

zmidalis (B. Robinson) R. King & H. Robinson, 

165. Guayania 

Guayania R. King & H. Robinson, Phytologia 21: 302. 1971. Type: Eupatorium roupalifolium B. Robinson. 

Erect perennial herbs or shrubs, with moderate branching, with nearly glabrous and often fleshy stems and 
leaves. Stems terete, striated. Leaves opposite, shortly or longly petiolate; blades elliptical to broadly ovate, 
base cuneate to slightly acuminate, margins serrate, venation pinnate with somewhat to strongly ascending 
secondary veins, glandular punctations apparently lacking. Inflorescence strongly cymose; ultimate branchlets 
with heads sessile or subsessile in clusters. Involucres campanulate; involucral bracts ca. 12-25, subimbricate, 
in ca. 3-4 unequal graduated series, rather persistent, lanceolate to oblong, mostly 4-costate on outer surface; 
receptacle convex to hemispherical, glabrous. Florets 5-25 in a head; corollas bluish-white, lavender, or 
white, narrowly funnelform, with cylindrical basal tube, outer surface glabrous below lobes, inner surface 
glabrous; cells elongate with sinuous lateral walls; lobes triangular, about as long as wide, smooth on both 
surfaces, outer surface densely pilosulous; anther collars slender, composed of numerous subquadrate cells 
in lower half, cell walls without ornate thickenings; anther appendage large, triangular, longer than wide; 
style base not enlarged, glabrous; style appendages filiform, essentially terete, densely short-papillose. Achenes 
prismatic, 5-ribbed, 1.5-2 mm long, glabrous or with few setulae mostly on ribs; carpopodium distinct, 
strongly asymmetrical, with lower cells subquadrate, upper cells elongate, cell walls rather thin; pappus of 
ca. 30-40 slender scabrid persistent bristles in 1 series, narrowed distally, apical cells acute. Pollen grains 
ca. 18-20 pm in diameter. Plate 165. 



Plate 165. Guayania roupalifolia (B. Robinson) R. King & H. Robinson.—A. 1 
c 12.—D. Style, xl2.-E. Achene, *12. 

< %•—B. Head, x 8.-C. Corolla showing anthers. 
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The genus Guayania does not have some of the features 
that are considered highly characteristic of the Hebecli- 
niinae. It lacks hairs on the receptacle, and it often has 
less elongate anther collars with some beaded thickenings 
in the cell walls. Since the genus is South American, it is 
probable that a chromosome number would not be par¬ 
ticularly helpful in assigning the genus, even if one were 
available. Nevertheless, the receptacle of Guayania is rather 
prominent, sometimes almost conical, and the anther col¬ 
lars are sometimes elongate and always have numerous 
quadrate cells unobscured by thickenings. Furthermore, 
Guayania has a subimbricate involucre, a carpopodium 
procurrent on the ribs of the achene, and usually dense 
puberulence on the outer surface of the corolla lobes, all 
characters found in members of the Hebecliniinae. The 
filiform essentially terete appendages of the styles actually 
place the genus close to Hebeclinium itself. 

Within the Hebecliniinae, Guayania is immediately 
distinguishable by the strongly asymmetrical carpopo¬ 
dium, having the outer side in the form of a sclerified 
shield and the opening born on the inner side. The genus 
is also somewhat distinct in the pinnate though sometimes 
strongly ascending venation of the leaf blade, and the lack 
of glandular punctations. The genus has a tendency for 
fleshiness not seen in other members of the subtribe, and 
seems to be rather specialized in this way for the area of 
the Guayana Highlands in northern South America where 

In spite of the unquestionable unity of the genus, Gua¬ 
yania, between species, shows a high degree of structural 
variation. The comparatively widely distributed G. eer- 

asifolia, from lower elevations, is the most conventionally 
Eupatorian in aspect. The more succulent type species 
from tepuis of the eastern and central Guayana Highlands, 
has elliptical to obovate leaves with unusual strongly as¬ 
cending secondary veins. Guayania crassicaulis, from near 
the base of Cerro Duida, has the leaves tending to be 
congested near the abruptly terminating fattened erect 
stems from which the slender inflorescences arise, while 
G. bulbosa, from Cerro Paru, is subrosulate from a bul¬ 
bous base. The latter species seems to be the only member 
of the genus without numerous hairs on the outer surfaces 
of the corolla lobes. Two of the species, G. penninervata 
and G. yaviana, from tepuis in northern Amazonas in 
Venezuela, have been described with paniculate or cor¬ 
ymbose inflorescences, but the over-all form of the inflo¬ 
rescences is presumed to be cymose. 

The generic name refers to the Guayana Highland area 
of northern South America to which the genus is restrict- 

The following six species are recognized in the genus: 

Guayania bulbosa (Aristeg.) R. King & H. Robinson, Venezuela. 
Guayania cerasifolia (Schultz-Bip. ex Baker) R. King & H. Rob¬ 

inson, Brazil, Colombia, Venezuela. 
Guayania crassicaulis (Steyerm.) R. King & H. Robinson, Ven- 

Guayania penninervata (Word.) R. King & H. Robinson, Ven- 

Guayania roupalifolia (B. Robinson) R. King & H. Robinson, 
Venezuela, Guayana. 

Guayania yaviana (Lasser & Maguire) R. King & H. Robinson, 

Matudina R. King & H. Robinson, Phytologia 26: 171. 1973. Type: Eupatorium corvi McVaugh. 

Coarse sprawling to erect calciphilous subshrubs or shrubs, sparingly branched, with dense cover of minutely 
tipped stipitate glands on stems and inflorescence; roots fleshy, clustered. Stems terete, striated, not fistulose. 
Leaves opposite, long-petiolate; blades herbaceous, with prominulous veinlets, broadly ovate, aceriform with 
cordate base, margins dentate-lobate, palmately veined from base, with glandular punctations on lower 
surface. Inflorescence subcymose, short central head distinctly maturing first; pedicels moderately long; heads 
broadly campanulate. Subinvolucral and involucral bracts ca. 75-125, subimbricate in 5-6 series, subequal, 
narrowly lanceolate with progressively shorter part being strongly reflexed and herbaceous; receptacle broadly 
convex, paleaceous; paleae narrowly linear, sharply acute. Florets ca. 200 in a head; corollas white, very 
narrowly funnelform, nearly cylindrical, with throat slightly constricted above, glabrous on both surfaces 
except for few glands on outer surface of lobes; cells of limb oblong with not or slightly sinuous lateral walls; 
lobes small compared to length of corolla, triangular, about as long as wide, smooth on inner and most of 
outer surface; anther collar slender, with subquadrate cells in basal fourth, oblong cells above, without ornate 
thickenings on walls; anther appendage large, oblong, slightly longer than wide, not retuse or grooved; style 
base not enlarged, glabrous; style appendages narrowly linear, slightly broadened distally, submamillose, 
apex obtuse. Achenes narrowly fusiform, 5-ribbed, ca. 4 mm long, with short setulae mostly in ribs; car¬ 
popodium symmetrical, shortly stopper-shaped with prominent upper rim, with moderate-sized subquadrate 
cells in 7-10 tiers, cell walls moderately thickened; pappus of ca. 15-22 slender scabrid non-contiguous or 
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Plate 166. Matudina com (McVaugh) R. King & H. Robinson.—A. Habit, x‘/i—B. Head, x3.—C 
110.—D. Style, x 10.-E. Achene, x 10. 
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scarcely contiguous rather easily deciduous bristles in 1 series, broadened and more scabrid distally, apical 
cells acute. Pollen grains ca. 20 pm in diameter. Chromosome number x = 16. Plate 166. 

The genus Matudina is individually distinctive in the 
form of its heads with the great number of narrow sub- 
involucral and involucral bracts. The bracts are subequal 
in length but appear graduated because of the progres¬ 
sively decreasing proportion that is herbaceous and strongly 
reflexed. The bracts are subimbricate in approximately 

The heads of Matudina also contain numerous narrow 
paleae that are as long as the florets and have tips pro¬ 
jecting above the unopened corollas. It is because of the 
paleae that the species was originally placed among mem¬ 
bers of the Eupatorieae that were at times placed in an 
artificial genus Eupatoriastrum. It was on the occasion of 
the description of the species that McVaugh (1972) noted 
the artificiality of the concept, and reduced Eupatorias¬ 
trum to synonymy under Eupatorium. The latter genus 
has subsequently been recognized as a natural group con¬ 
sisting of three species (King & Robinson, 1911 h), without 
close relationship to other elements once placed in the 
genus. Matudina differs from true Eupatoriastrum by its 
solid rather than fistulose stems, the distinctly cymose 
order of maturation of the heads, and the anther appen¬ 
dage that is longer than wide rather than short, in addition 
to the involucral bracts. Eupatoriastrum is unquestiona¬ 
bly in the relationship of Koanophyllon in the subtribe 
Critoniinae, which Matudina is not. 

Matudina actually shows characteristics that are held 
in common by members of both the Critoniinae and the 
Hebecliniinae, subimbricate involucres, smooth surfaces 
of the corolla lobes, and the lack of strong ornamentation 
on the cell walls of the anther collars. The receptacles 
without hairs and with paleae are not like other members 

of the Hebecliniinae, and the achenes are longer than any 
in that subtribe except those of Amolinia. The achenes 
have carpopodia that are not procurrent on the achene 

listally broadened bristles 
of the pappus that are reminiscent of Peteravenia placed 
here in the Critoniinae, but both features also occur in 
Decachaeta of the Hebecliniinae. Ultimately, the position 
given to Matudina in the present treatment, is based partly 
on the chromosome number of n = 16 (R. King et al., 
1976), a number unknown in the Critoniinae, but found 
in Bartlettina and Decachaeta in the Hebecliniinae. 

Plants of Matudina have rather distinctive fleshy roots 
apparently bom directly on the surface of limestone ledges. 
Observations of plants communicated in a letter from 
Dennis Breedlove indicate that Matudina is a ealciphile, 
always occurring on lime cliff faces, getting a foothold in 
crevices or eroded pockets. The plant is a sprawling to 
erect shrub on such cliffs. All known plants are from the 
state of Chiapas in eastern Mexico, mostly near Chiapa 
de Corzo, but with one collection from an area 60-70 km 

The generic name honors the Japanese bom Mexican 
botanist Eizi Matuda (1894-1978), for many years with 
the Instituto de Biologia, Universidad Nacional Auto- 
noma de Mexico. The species name given by McVaugh 
(1972) honors Peter H. Raven, of the Missouri Botanical 
Garden. 

The following single species is recognized in the genus: 

Matudina com (McVaugh) R. King & H. Robinson, Mexico 
(Chiapas), 

Subtribe XIV. Neomirandeinae 

Neomirandeinae R. King & H. Robinson, Phytologia 46: 448. 1980. Type: Neomirandea R. King & H. 
Robinson. 

Large herbs or shrubs to small trees, epiphytic or humicolous, moderately branched, never rosulate. Leaves 
opposite or whorled, petioles short or long; blades deltoid or aceriform to elliptical or oblong, with rounded 
to cordate bases, often subcamose. Inflorescence a broadly cymose or corymbose panicle, with heads clustered, 
pedicels short to moderately long; involucral bracts strongly subimbricate, graduated in length, ecostate, 
inner bracts somewhat deciduous, outer persistent; receptacle plane or slightly convex, without paleae, with 
or without hairs. Flowers 2-28 in a head; corollas white to reddish purple, narrowly funnelform, with or 
without hairs inside throat; cells of limb often subquadrate with non-sinuous walls; lobes triangular to 
narrowly oblong, smooth on both surfaces, without stomata on outer surface; anther collar elongate, 5-10 
times as long as wide, of even width, with numerous subquadrate cells in lower half, without obvious ornate 
thickenings on walls; anther appendages longer than wide; style base with or without enlargement, glabrous; 
style branches narrowly linear, not strongly clavate at tip. Achenes prismatic, 5-ribbed, micropunctations of 
walls not strongly aligned in transverse bands; carpopodia short, without or with slight projecting upper rim, 
with small to moderate-sized subquadrate cells, cell walls thin to moderately thickened; pappus of numerous 
persistent capillary bristles, apical cells obtuse to acute. Basic chromosome number x = 17, 20, 25. 
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1 aspect and The subtribe Neomirandeinae h 
preference for moist habitats tha 
subtribe Critoniinae, and the two subtribes share a num¬ 
ber of the same general features such as the subimbricate 
involucres with often deciduous inner bracts, smooth co¬ 
rolla lobes, comparatively unomamented cell walls of the 
anther collars, and glabrous often unenlarged style bases. 
There is no reason to doubt that the two subtribes sharing 
these characters are related. The genus Neomirandea has 
not been placed in the Critoniinae, however, because of 
the consistent presence in the genus of higher chromosome 
numbers, and because of the presence in one subgenus of 
an enlargement at the base of the style. The genus, placed 
here in the Neomirandeinae, also tends to differ in its 
greater specialization toward the most moist habitats in 
the rain forests of Central America. The members of the 
subtribe are apparently completely restricted to organic 
substrates, and many are extreme epiphytes. Ultimately, 
it can be noted that the anther collars of the Neomiran¬ 
deinae are generally more elongate than those of the Cri¬ 
toniinae, and that the involucral bracts are ecostate and 
more laxly imbricated than those of similarly shaped in¬ 
volucres in the Critonii 
closely related, the relationship is not 
diate, and there are no genera in the Critoniinae that seem 

The restriction of the Neomirandeinae 
strates, and the high degree of epiphytis 
complete in the tribe Eupatorieae. There are other epi¬ 

phytes in the tribe, however, perhaps more than in any 
other tribe of the Asteraceae. One such epiphyte, Tuber- 
ostyles, is a member of the Critoniinae, but it is a spe¬ 
cialized epappose genus of the brackish mangrove forests 
along the Pacific Coasts from Panama to Ecuador, and is 
not related. Another possible epiphyte, the once collected 
Standleyanthus of Costa Rica, as indicated under that 
genus, is unquestionably a member of the Oxylobinae, 
differing by its trifoliate leaves and eximbricate involucre. 

A more likely candidate for relationship to the Neo¬ 
mirandeinae on the basis of epiphytism is Mikania of the 
Mikaniinae. The latter large genus consists mostly of scan- 
dent species which are often common in trees in the Neo¬ 
tropical Region. Still, many species of Mikania are ter¬ 
restrial, and even the scandent forms may germinate or 
continue to grow on the ground in comparatively inor¬ 
ganic substrates. Mikania also differs greatly in structure, 
with heads having four subequal involucral bracts and 
four flowers. Other details of the flowers, including various 
papillose lobe types and strongly emergent anthers, in¬ 
dicate a group remote from the Neomirandeinae. 

There seem to be no reports of the chemical constituents 
of the subtribe Neomirandeinae. If the group holds to the 
pattern seen in some other Asteraceae in the more moist 
habitats, the secondary metabolites are probably not par¬ 
ticularly numerous or concentrated. 

The subtribe Neomirandeinae contains the single genus 
Neomirandea, and has other characteristics as in that ge- 

167. Neomirandea 

Neomirandea R. King & H. Robinson, Phytologia 19: 306. 1970. Type: Eupatorium araliaefolium Less. 

Large erect herbs, erect or spreading shrubs, or becoming small trees, epiphytic or growing in deep humus, 
sometimes becoming secondarily terrestrial, with few to many branches. Stems terete or subterete, faintly 
to strongly striated, glabrous to densely hirsute, fistulose or solid. Leaves usually opposite, temate in N. 
costaricensis, petioles short to long, longer petioles sometimes with wings or teeth; blades elliptical or oblong 
to broadly deltoid or aceriform, base cuneate to cordate, margins entire to coarsely lobed and dentate, 
venation trinervate from base to pinnate, with or without glandular punctations below. Inflorescence broadly 
corymbose-paniculate; heads densely to laxly clustered on short to moderately long narrow pedicels. Invo¬ 
lucres cylindrical to slightly spreading; involucral bracts ca. 9-28, moderately to strongly subimbricate, in 
3-4 unequal graduated series, tips laxly appressed, obtuse to short-acute, inner bracts irregularly dentate in 
some N. araliaefolia, outer surface not obviously costate, inner bracts often deciduous; receptacle flat to 
slightly convex, glabrous or pilosulous. Florets 2-28 in a head; corollas white, lavendar, pink, or reddish- 
purple, narrowly funnelform or with broadly funnelform throat, shortly to longly cylindrical in basal tube, 
outer surface with hairs or glands, many hairs inside in subgenus Neomirandea; cells of limb usually laxly 
subquadrate with non-sinuous walls, rarely oblong with slightly sinuous walls; lobes usually short and 
triangular, about as long as wide, elongate and oblong to 3 times as long as wide in 4 species; anther collar 
elongate, with many subquadrate or short-oblong cells in lower part, cell walls without ornate thickenings; 
anther appendage large, ovate or oblong, slightly longer than wide; style base glabrous, enlarged in subgenus 
Neomirandea, not enlarged in subgenus Critoniopsis; style branches linear, scarcely broadened in distal part, 
smooth or nearly smooth. Achenes prismatic, 5-ribbed, glabrous or with few to many setulae; carpopodium 
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annuliform to short-cylindrical, with projecting upper rim in older dried material, with small to medium¬ 
sized subquadrate cells in 5-10 tiers, cell walls slightly thickened; pappus of ca. 30-57 scarcely scabrid 
persistent slender mostly congested bristles mostly in 1 series, often slightly broadened distally, apical cells 
shortly to sharply acute. Pollen grains ca. 20 /un in diameter. Plate 167. 

The genus Neomirandea has a number of features in 
common with the subtribe Critoniinae, but is sufficiently 
distinct to be treated here in a separate monogeneric sub¬ 
tribe, Neomirandeinae. The distinctions are summarized 
in the preceding subtribal discussion. 

Among the distinctions of Neomirandea, the most no¬ 
ticeable is the extreme specialization for epiphytism and 
organic substrates. The genus seems to be one of the most 
successful members of the family in invading the rain 
forest habitat. One of the species, N. allenii, has been 
noted as an epiphyte in the tops of the tallest trees in an 
area of central Panama (King & Robinson, 1972w), and 
N. araliaefolia has been recorded by collectors such as 
Skutch (King & Robinson, 1970#) and Breedlove (pers. 
comm.) as having the habit of a strangler fig. Breedlove 
indicates that younger plants appear to be sprawling epi¬ 
phytic shrubs often with pendent branches, and older in¬ 
dividuals become tree-like as roots reach the ground and 
often replace the host trunk. 

A number of the species of Neomirandea are not epi¬ 
phytes, and one, N. angularis, seems to be common along 
roadsides in Costa Rica at certain times of year. Study of 
plants in the field, however, shows that such plants grow 
in deep humus or other organic substrates. Some of the 
species have extensive prop-root systems, and N. burgeri 
has a distinctive running rhizome, also with prop-roots. 
The substrate and basal structure of the latter terrestrial 
species leads to the belief that they are derived from epi¬ 
phytic ancestors. 

The diversity of Neomirandea is evident at both the 
superficial level noted above and at the anatomical and 
cytological level, and two subgenera are recognized, dating 
from the original description of the genus (King & Rob¬ 
inson, 1970#). The subgenus Neomirandea has enlarged 
style bases, usually has hairs inside the corolla, and has 
more tiers of smaller subquadrate cells in the carpopo- 
dium. Counts of both epiphytic and terrestrial members 
indicate chromosome numbers of n = 20-25 in the sub¬ 
genus (R. King et al., 1976). The subgenus Critoniopsis 
has no enlargement at the base of the style, never has hairs 
inside the corolla, and has fewer tiers of somewhat larger 
cells in the carpopodium. Counts of three species indicate 
a rather consistent chromosome number of n = 17 (R. 
King et al., 1976). The subgenera, as defined, are regarded 
as totally natural, but they do not correlate with the most 
obvious superficial characters of the genus. The type species 
and its closest relatives are epiphytes with entire-margined 
leaves as in members of the subgenus Critoniopsis, but 
have the same subgeneric characters as the strikingly dis¬ 
tinctive terrestrial species with sharply toothed leaf mar- 

. The lack c ©rrelation discourages the thought tha 

e of interest a A number of features of Neomirandea a 
the species level. The different basal structures of the stems 
in some of the terrestrial species seem stable within species, 
but unfortunately, the structures are rarely noted by col¬ 
lectors. The toothed wings on the petioles of some of the 

characters. The presence of hairs inside the corolla is a 
significant character both for the distinction of the sub¬ 
genus Neomirandea, and for distinction within that sub¬ 
genus of the three terrestrial species, N. burgeri, N. gros- 
venorii, and N. panamensis, which lack the hairs. The 
remaining terrestrial and epiphytic members of the sub¬ 
genus have the hairs. Presence of the hairs usually is cor¬ 
related in the genus with pubescence on the receptacle 
which is often more visible. The number of flowers in the 
heads also seems rather stable at the species level. The 

terest, including N. turrialbae with mostly three flowers 
and N. biflora with two flowers in a head. Some species 
among both the epiphytic and terrestrial members of the 

deeply cut lobes on the corollas. 
The near restriction of Neomirandea to the more moist 

habitats of the Neotropical Region has had an effect upon 
the discovery of the species. Such habitats tend to be less 
habitable and have been comparatively poorly collected 
in the past. A few of the species are widely distributed 
such as the type, N. araliaefolia ranging from Jalisco in 
Mexico south to Panama, and N. homogama ranging from 
Panama as far south as the Amazonian side of the Ec¬ 
uadorian Andes. The widely ranging species are all mem¬ 
bers of the subgenus Neomirandea. Most members of the 
genus, in both subgenera, have more restricted distribu¬ 
tions concentrated in Costa Rica and western Panama, 
and many remained uncollected until recently. The prob¬ 
lem of collecting is heightened by the seasonality of almost 
all the species. Even the largest terrestrial species seem to 
die back extensively, and different series of species are 
found at different times of year in Costa Rica. Only N. 
araliaefolia and N. eximia of the Costa Rican species have 
been collected in flower throughout the year. 

The species of Neomirandea that were named prior to 
the present series of studies were mostly placed in the 
broad concept of Eupatorium. The one exception, N. 
homogama, was originally described in the genus Liabum, 
a member of another tribe. Still, the various factors that 
limited collecting of the genus in the past have resulted 
in an unusually large percentage of the species remaining 
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undescribed until the start of the present series of studies. 
A key to the species then known was provided by King 
and Robinson (1970#) at the time the genus was described, 
but numerous species have been named since (King & 
Robinson, \912kk, 1972vv, 1973c, 1975c, 1975c?), with 
discussions of distinctions. A more recent key has been 
provided by King and Robinson (1975y) for the species 
in Panama, but one additional species has been described 
by Dillon and D’Arcy (1978). 

The generic name honors the well-known Mexican bot¬ 
anist Faustino Miranda (1904-1964). The Spanish-born 
botanist is noted among other things, as author of a flora 
of Chiapas, and as developer of botanical gardens in Chia¬ 
pas and Mexico City. 

The following 27 species are recognized in the genus: 

Neomirandea allenii R. King & H. Robinson, Panama, Colom- 

Neomirandea angularis (B. Robinson) R. King & H. Robinson, 

Neomirandea araliaefolia (Less.) R. King & H. Robinson, Mex¬ 
ico, Central America to Panama. 

Neomirandea arthodes (B. Robinson) R. King & H. Robinson, 
Costa Rica, Panama. 

Neomirandea biflora R. King & H. Robinson, Costa Rica. 
Neomirandea burgeri R. King & H. Robinson, Costa Rica. 
Neomirandea carnosa (Kuntze) R. King & H. Robinson, Costa 

Rica. 

Neomirandea chiriquensis R. King & H. Robinson, Panama. 
Neomirandea costaricensis R. King & H. Robinson, Costa Rica. 
Neomirandea croatii R. King & H. Robinson, Panama. 
Neomirandea eximia (B. Robinson) R. King & H. Robinson, 

Neomirandea folsomiana Dillon & D’Arcy, Panama. 
Neomirandea gracilis R. King & H. Robinson, Panama. 
Neomirandea grosvenorii R. King & H. Robinson, Costa Rica. 
Neomirandea guevarii R. King & H. Robinson, Costa Rica. 
Neomirandea homogama (Hieron.) H. Robinson & Brettell, Pan¬ 

ama, Colombia, Ecuador. 
Neomirandea ovandensis R. King & H. Robinson, Mexico, Gua- 

Neomirandea panamensis R. King & H. Robinson, Panama. 
Neomirandea parasitica (Klatt) R. King & H. Robinson, Costa 

Rica. 
Neomirandea pithecobia (B. Robinson) R. King & Robinson, 

Costa Rica. 
Neomirandea pseudopsoralea R. King & H. Robinson, Panama. 
Neomirandea psoralea (B. Robinson) R. King & H. Robinson, 

Costa Rica. 
Neomirandea sciaphila (B. Robinson) R. King & H. Robinson, 

Colombia. 
Neomirandea standleyi (B. Robinson) R. King & H. Robinson, 

Costa Rica, Panama. 
Neomirandea tenuipes R. King & H. Robinson, Panama. 
Neomirandea ternata R. King & H. Robinson, Panama. 
Neomirandea turrialbae R. King & H. Robinson, Costa Rica. 

Subtribe XV. Mikaniinae 

Mikaniinae R. King & H. Robinson, Phytologia 46: 448. 1980. Type: Mikania Willd. 

Usually woody vines, sometimes erect perennial herbs or shrubs, moderately branched, never rosulate. 
Leaves opposite or whorled, sessile to long-petiolate; blades linear to broadly ovate, with narrow to cordate 
bases, membranaceous to coriaceous. Inflorescence terminal on stems or lateral branches, cymose to cor¬ 
ymbose or thyrsoid, with heads clustered, sessile to narrowly pedicellate; involucral bracts eximbricate, 4, 
subequal, persistent; receptacle plane, epaleaceous. Flowers 4 in a head; corollas white or pink, funnelform 
or with variously campanulate limb, with or without distinct basal tube, glabrous to pilosulous or glandu- 
liferous on outer surface, with or without papillae on inside of throat or lobes; cells of limb laxly subquadrate 
to elongate, with or without sinuous walls; lobes broadly triangular to narrowly oblong, without stomata on 
outer surface; anther collar broad, with numerous subquadrate cells, walls inornate; thecae distinctly emergent 
from open corolla; anther appendages as long as or longer than wide; style base thick, without distinct basal 
node, glabrous or sometimes papillose; style branches narrowly linear, not broadened at tip, scarcely to 
strongly papillose. Achenes prismatic, 4-10-ribbed, micropunctations of achene walls not strongly aligned 
in transverse bands; carpopodia short-cylindrical with mostly subquadrate cells, cell walls moderately thick¬ 
ened; pappus of numerous persistent capillary bristles, apical cells obtuse to acute. Basic chromosome numbers 
x = ca. 16-20. 

The subtribe Mikaniinae is placed in the sequence in 

number and the lack of strong annular thickenings on the 
cell walls of its anther collars. The scandent habit and the 
strong representation of members in rain forest habitats 
is also similar to the preceding Neomirandeinae. Never¬ 
theless, the Mikaniinae do not appear to be closely related 

to either the preceding Neomirandeinae or the following 
Oxylobinae. The Mikaniinae are actually remarkably dis¬ 
tinct, having no clear close relatives outside of the sub¬ 
tribe. 

The subtribe Mikaniinae is immediately distinguish¬ 
able from others by the structure of the head, having four 
subequal eximbricate involucral bracts with four enclosed 
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flowers. Only a few other members of the Eupatorieae 

not related. Pigueria of the Ageratinae has bracts and 
flowers in equal numbers from three to five, occasionally 
including four, but the genus has flowers without anther 
appendages, with papillose or pubescent anther filaments, 
with dense annulation on the cell walls of the anther col¬ 
lars, and with sparse internal micropunctations in the 
achene wall. Ophryosporus of the Critoniinae also has 
some species with heads like those of Mikania, and spec¬ 
imens are sometimes labelled as Mikania. Still, Ophryos¬ 
porus is easily distinguished by its exappendiculate an¬ 
thers and the distinct clavate tips on its style branches. 
Although specimens of other members of the tribe, such 
as Hughesia of the Critoniinae, are sometimes labelled as 
Mikania because of their scandent habit, none possess the 
head structure of Mikania. 

The anthers of the Mikaniinae are somewhat distinctive 
both in their exsertion and the structure of their collars. 
Most mature flowers of Mikania have the anthers emer¬ 
gent, and some with deeply cut lobes have the anthers 
completely exserted. Other members of the tribe, except 
those with deeply cut lobes, have the anthers included. 
The collars are usually short and distinctly broadened 
toward the base in Mikania, a form more reminiscent of 

the Heliantheae than other members of the Eupatorieae. 
Longer anther collars do occur in some species of Mikan- 

The style base of the Mikaniinae is unusually broad, 
broadening above the narrow base and remaining thick 
for the entire length of the shaft. The shape and capacity 
for papillosity shown by the style bases in the subtribe, 
exceeds anything seen in the Neomirandeinae or Oxylo- 
binae. The distinctive style base is often accompanied by 
a large elongate nectary unlike those in other subtribes of 
the Eupatorieae. 

The high chromosome numbers in the Mikaniinae are 
also rather distinctive. The actual number has not been 
fixed with certainty. This contrasts with the ease with 
which most Eupatorieae can be counted. The difficulty in 
Mikania is partly from irregularity of the chromosome 
numbers, but is apparently mostly from the lack of clear 
differential staining between the chromosomes and cy¬ 
toplasm of the meiotic cells. The staining problem is itself 
a character that seems to help distinguish the subtribe 
from others in the Eupatorieae. 

The subtribe Mikaniinae is a large and diverse group 
with a pantropical distribution. The structural, geograph¬ 
ical, and chemical diversity of the subtribe are discussed 
under the single included genus, Mikania. 

168. Mikania 

Mikania Willd., Sp. Pi., ed. 4, 3(3): 1742. 1803. Type: Eupatorium scandens L., typ. cons. [= Mikania 
scandens (L.) Willd.]. 

Carelia A. L. Juss. ex Cav., Anales Ci. Nat 6: 317. 1802 (1803). Type: Carelia satureiaefolia Cav. 
[— Mikania parviflora (Aublet) Karsten], non Carelia Ponted. ex Fabr. 1759. 

Corynanthelium Kunze, Linnaea 20: 19. 1847. Type: Corynanthelium moronoa Kunze (= Mikania glom- 
erata Sprengel). 

Morrenia Kunze, Linnaea 20: 19. 1847, nom. nud. in syn. Type: Morrenia odorata Kunze, nom. nud. 
(= Mikania glomerata Sprengel). 

Moronoa Kunze, error for Morrenia. 
Kanimia Gardner, London J. Bot. 6:446.1847. Type: Mikania strobilifera Gardner (= Mikania oblongifolia 

DC.). 
Willoughbya Necker ex Kuntze, Revis. Gen. PI. 1: 371. 1891. Type: Eupatorium scandens L. [= Mikania 

scandens (L.) Willd.]. 

Mostly vines, or reclining weak shrubs, sometimes erect perennial herbs or shrubs, with few to many 
branches. Stems terete to hexagonal, striated to rarely winged, glabrous or variously pubescent. Leaves 
opposite or in verticels of 3-4, sessile to long-petiolate; blades narrowly linear to broadly ovate, sometimes 
dissected into broad or narrow segments, base narrowly cuneate to cordate or hastate, margins entire to 
toothed or lobed, apex rounded to short-acuminate, venation trinervate to pinnate, lower surface with or 
without glandular punctations. Inflorescence paniculate with diffuse, thyrsoid, racemose, spicate, corymbose, 
or subcymose branches; heads sessile or with short pedicels, head usually immediately subtended by sub¬ 
in volucral bract, head raised above bract on short pedicel in M. houstoniana. Involucral bracts 4, eximbricate, 
subequal in 1 series, persistent, often with swollen bases; receptacle flat, glabrous. Florets 4 in a head; corollas 
usually white, sometimes pink, funnelform or with distinct basal tube and variously campanulate limb, 
glabrous to pilosulous or glanduliferous on outer surface, inner surface of throat smooth or rarely short- 
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Plate 168. Mikania scandens (L.) Willd.-A. Habit, x */2.-B. Ouster of heads, x 7.-C. Corolla outer surface, x 15.-D. Corolla 
inner surface with anthers, x 15.-E. Anthers, x35.—F. Style, x 15.—G. Achene, x 15. 



GENERA OF THE EUPATORIEAE 421 

papillose; cells of limb broadly to narrowly oblong, with or without sinuous lateral walls; lobes mostly 
triangular and as broad as long, sometimes narrowly oblong to 3 times as long as wide, with or without 
papillae on inner surface, often with fringe of hair-like cells along inside of margin; anther collar usually 
short, rarely longer, 1-4 times as long as wide, usually tapering from a broader base, composed of subquadrate 
to short-oblong cells, cell walls firm, with little or no ornate thickening; anther appendage large, ovate to 
oblong, 1-2 times as long as wide; nectary often large and elongate; style base often stout, not or gradually 
narrowed upwardly on shaft, usually smooth, papillose in M. guaco group; style branches narrowly linear, 
without enlarged tip, densely papillose, birtellous with extremely long papillae in M. guaco group. Achenes 
prismatic, 4-10-ribbed, glabrous or with glands or setulae; carpopodium short-cylindrical, with mostly 
subquadrate cells, cell walls moderately thickened; pappus of ca. 35-60 scabrid persistent contiguous or 
congested bristles in 1-2 series, often somewhat broadened distally, apical cells usually obtuse. Pollen grains 
ca. 16-22 ^m in diameter. Chromosome numbers n = ca. 16-20, 2n = 34-38. Plate 168. 

Mikania is the largest genus of the tribe Eupatorieae, 
with approximately 400 known species. The genus has the 
general anther and pappus characters of the traditional 
broad concept of Eupatorium, but has been maintained 
as a distinct genus by most authors since the time of 
Willdenow (1803) on the basis of the distinctive heads 
containing four flowers enclosed in four involucral bracts. 
The mostly scandent habit of the genus has also probably 
been a factor in the general acceptance. The only recent 
suggestion that Mikania be reduced to the synonymy of 
Eupatorium was by Correll and Johnston (1970), and the 
last attempt to reduce the genus was by Gomez de la Maza 
(1889). 

The genus Mikania is interpreted here to include all 
members of the subtribe Mikaniinae, all showing the char¬ 
acteristic head structure and the general trends in anther 
structure. The genus is in many ways one of the most 
perfect in the family, even superior to Baccharis of the 
Astereae in the large and diverse natural group that is 
sharply isolated from all other genera. The genus Mikania 
contrasts greatly in its present form from the many com¬ 
paratively small genera recognized in the subtribe Crito- 
niinae. There is no doubt that the latter genera represent 
minor groups equivalent to only species groups in Mi¬ 
kania. The characters that would allow a broader natural 
concept within the Critoniinae are lacking however, and 
the generic treatment of each subtribe must be considered 
correct on the basis of the available characters. 

Although the limits of the genus Mikania and the sub¬ 
tribe are not in doubt, the recognition of the genus is 
sometimes complicated by two factors. The heads in many 
of the species are densely clustered, and superficially look 
like larger heads with more flowers. Also, the i 
is often subtended closely by an addit 
bract that obscures the characteristic 

The structure of the head with four flowers and four 
involucral bracts can be viewed as an extension of the 
opposite-leaved condition that is common in the vege¬ 
tative parts of members of the Eupatorieae. Such an effect 
would help explain the great stability of the head structure 
in the genus. The suggestion suffers from the fact that the 

to such an opposite organization, but shows extreme vari¬ 
ation in its form. It is as though the unusually stable 
organization of the heads had a destabilizing effect on the 
development of the inflorescence. Even considering the 
size of the genus, the variation in the branching of the 
inflorescence is exceptional. 

There seems to be a destabilizing influence on the struc¬ 
ture of the flower as well. The corolla form is highly erratic, 
being distinctive within some species groups but variable 
in others. A particularly extreme example of instability is 
the variation in the length of the basal tube and the depth 
to which the lobes are cut within the single species M. 
psilostachya. This is in total contrast to the stability of 
corolla form seen in other genera of the Eupatorieae in¬ 
cluding large genera such as Fleischmannia. There is also 
remarkable variation in papillosity on the inner surface 
of the corolla, base of the style, and appendages of the 
style in Mikania, more than in any other genus of the 

Given the size and diversity of Mikania, attempts at 
generic segregation are to be expected, and a number of 
generic synonyms exist. Nevertheless, only one of the 
names, Kanimia, represents a serious attempt to recognize 
a separate genus, distinguished by an erect habit and ten- 
ribbed achenes. The type species, Kanimia strobilifera, 
might seem thoroughly distinctive to students knowing 
only the common scandent forms of Mikania having five- 
ribbed achenes. However, other species of Mikania in the 
drier open areas of Brazil, such as M. officinalis and M. 
reticulata, are erect without the extra achene ribs, and a 
number of Andean species are scandent with ten-ribbed 

o close relationship among the species 
i. Ultimately, even such species as 

M. oblongifolia (including K. strobilifera), M. nitida, and 
M. pohlii, all of which have erect habits and ten-ribbed 
achenes, are not closely related. For this reason, the genus 
Kanimia has recently been formally reduced to synonymy 
under Mikania (King & Robinson, 1980m). 

Other attempts to subdivide Mikania have been at sec¬ 
tional and subsectional level, and date from the work of 
DeCandolle (1836). The sections of DeCandoUe, based 
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partly on habit, partly on branching of the inflorescence, 
and partly on leaf-shape, were Erectae, Spiciformes, Stip- 
ulatae, Ecordatae, Cordiformes, Angulatae, and Partitae. 
These were reorganized by J. Baker (1876) into three sec¬ 
tions and four series: I. Corymbosae erectae, II. Corym- 
bosae volubiles, with series, a. Ecordatae, b. Angulatae, 
c. Cordiformes, d. Partitae, and III. Spicato-Racemosae. 
B. Robinson (19226) reorganized the genus further into 
five sections based entirely upon form of the inflorescence: 
I. Spiciformes DeCandolle, II. Racemosae B. Robinson, 
III. Thyrsigerae B. Robinson, IV. Corymbosae B. Rob¬ 
inson, and V. Globosae B. Robinson. The most recent 
rearrangement was by Barroso (1958) who recombined 
the closely related groups with spicate and racemose 
branches of the inflorescence and who resurrected the sec¬ 
tion based on dissected leaf blades as follows: I. Spicato- 
Racemosae Baker, II. Thyrsigerae B. Robinson, III. Cor¬ 
ymbosae B. Robinson, IV. Globosae B. Robinson, and V. 
Partitae DeCandolle. The various sections are convenient 
for superficial subdivision of the genus, and the characters 
on which they are based remain useful for keys, but only 
the small section Partitae has any claim to being phyletic. 
The section Globosae is particularly aphyletic, since such 
species are intimately related to various thyrsoid members 
of the genus and are sometimes variable in the density of 
their inflorescences. Although the spicate-racemose species 
are usually more distinct from other types in the genus, 
the various species involved, such as M. houstoniana, M. 
decora, and M. psilostachya, are not closely related. Sim¬ 
ilarly, the corymbose types such as M. scandens and M. 
guaco are not closely related to each other. The last two 
inflorescence types have undoubtedly evolved more than 

Any attempt at a phyletic subdivision of Mikania will 
require the recognition of far more numerous subgroups, 
often with comparatively few species. Some of the poten¬ 
tial phyletic units that have been noticed include the fol¬ 
lowing. The typical group with M. scandens, having cor¬ 
date leaf blades, corymbose clustering of heads, and short 
lobes, with the probably related M. cordifolia group hav¬ 
ing longer corolla lobes; the M. guaco group with non- 
cordate leaf blades, corymbose clustering of heads, and 
hirsutely papillose style appendages; the M. houstoniana 
group with spicate-racemose branches of the inflores¬ 
cences and the inner surface of the corolla throat expanded 
and rugose; the M. psilostachya group with spicate-race¬ 
mose branches of the inflorescence and numerous very 
large glands on the undersurfaces of the leaves; the M. 
banisteriae group with thyrsoid inflorescences, solid stems, 
leaf surfaces with dense pilosity but no glands, and broadly 
campanulate corolla limbs; the M. glomerata-M. hook- 
eriana group with thyrsoid inflorescences, hollow stems, 
and sparsely pubescent to subglabrous leaves; the M. ob- 

of the corolla lobes; the M. lindleyana group with a double 
vein along the margin of the corolla lobes; the M. retic¬ 
ulata group with erect habits and sometimes closely spi¬ 

rally inserted or temately inserted leaves; the M. ternata 
group with its dissected leaf blades; and the M. nitida 
group with its single large shrubby coriaceous-leaved mar¬ 
itime species. The listing is not intended to present all the 
possible groups in the genus, or to provide all of their 
characters, but does provide a measure of the diversity 
that is involved. 

The chromosome studies of Mikania are not helpful in 
the subdivision of the genus. Definite counts are com¬ 
paratively rare, and such counts differ within some of the 
species. Mikania micrantha alone has counts of n = 17, 
19, and 20 (Powell & King, 1969a, 19696; R. King et al., 
1976). If the numbers are more stable in other species or 
species groups, it is not yet evident. 

The chemistry of the genus is of some interest, and some 
of the constituents are cited in the chemical review of the 
Eupatorieae by Dominguez (1977). A number of subse¬ 
quent studies (Bohlmann et al., 1981a, 1982d, 19826, 
1982/, 19826) have concentrated on the extensive ter¬ 
penoid chemistry of the genus. As might be expected in 
such a large and diverse genus, the chemistry is diverse. 
There is a tendency for the production of highly oxygen¬ 
ated sesquiterpene lactones of the mikanolide, scanden- 
olide, and miscandenin type (Bohlmann et al., 19826) 
having 7-8 rather than the more common 7-6 lactone 
formation. Such lactones occur in the typical group and 
somewhat similar species such as M. grazielae. It is of 
particular interest that they also occur in M. goyazensis, 
M. pohlii, and M. purpurascens (Bohlmann et al., 19826, 
19826) three erect species previously placed in the seg¬ 
regate genus Kanimia. It is of further interest that a dif¬ 
ferent series of erect species from Brazil, including M. 
alvimii, M. arrojadoi, M. luetzelburgii, and M. sessilifolia 
of the M. reticulata group (Bohlmann et al., 1981 o, 1982d) 
lack the mikanolide type of lactone but have kaurene type 
diterpenes that are lacking in the other species. Yet another 
erect species, M. officinalis showed neither the mikanolide 
type lactones nor the kaurene type diterpenes (Bohlmann 
et al., 1981 o). Kaurene type diterpenes have also been 
reported from a few scandent species, including M. be- 
lemii of the M. lindleyana group (Bohlmann et al., 1981 o) 
and M. monagasensis of the M. banisteriae group (Mathur 
& Fermin, 1973). 

The genus Mikania is pantropical in distribution, with 
a few species reaching northward into the southeastern 
United States. The type species, M. scandens is restricted 
to, but widely distributed in the eastern United States. 
Not only the genus, but also many of the individual species 
are widely distributed. The pantropical distribution of M. 
micrantha is evidently due to human introduction, but 
other species, including M. microptera, the only trans- 
Atlantic species, seem to have attained their distributions 
naturally. Though wind distribution is probably common 
in the genus, the extreme success in distribution exhibited 
by numerous species, and the ability to cross the South 
Atlantic, are almost certainly the result of distribution by 
birds. It seems logical that a genus notable for its invasion 



GENERA OF THE EUPATORIEAE 423 

Mikania baccharoidea Rusby, Bolivia. 
Mikania bakeri R. King & H. Robinson, Brazil. 
Mikania banisteriae DC., Costa Rica, Panama, / 

The epiphytic nature of many of the species has also 
resulted in the greater representation of the genus in the 
Amazon Region, an area unsuited to most members of 
the Eupatorieae and the Asteraceae. This quality has re¬ 
sulted in many of the common species having distribu¬ 
tions including both eastern Brazil and the northern An¬ 
des, areas with Asteraceous floras that are mostly very 
isolated from each other. 

There are numerous keys to species of Mikania treating 
various regions. The typical group has been monographed 
on a world-wide basis by Holmes (1975, unpubl.). The 
Mexican species have been treated by B. Robinson (1926b). 
Treatments for other countries include Guatemala (Wil¬ 
liams, 1976), Panama (King & Robinson, 1975y), Colom¬ 
bia, Venezuela, Ecuador, Peru, and Bolivia (B. Robinson, 
1922ft), a more recent treatment of Venezuela (Ariste- 
guieta, 1964), a more recent treatment of Peru, including 
20 species described during the study (Holmes & Mc¬ 
Daniel, 1982), and Brazil (Barroso, 1958). Subsequent 
additions to Mikania in Brazil include ten new species 
(King & Robinson, 1980c, 1981c) and six transfers from 
Kanimia. The Old World species are treated by Holmes 
(1982). Various notes and additions are found in the series 
of studies by Holmes and McDaniel (1975-1981) and by 
Holmes (1982-1986). 

The generic name honors Joseph Gottfried Mikan, 1743- 
1814, professor at the University of Prague (Femald, 1950). 

The following 415 species are recognized in the genus: 

Mikania acuminata DC., Brazil. 
Mikania acutissima Rusby ex B. Robinson, Colombia. 
Mikania additicia B. Robinson, Brazil. 
Mikania alba Norman Taylor, Cuba. 
Mikania alexandreae G. Barroso, Brazil. 
Mikania allartii B. Robinson, Venezuela. 
Mikania alvimii R. King & H. Robinson, Brazil. 
Mikania ambigens Urban, Trinidad. 
Mikania amblyolepis B. Robinson, Colombia, Panama. 
Mikania artdrei B. Robinson, Ecuador. 
Mikania anethifolia (DC.) Matzenbacher, Brazil, Uruguay. 
Mikania angularis Humb. & Bonpl., Colombia, Ecuador, Peru. 
Mikania anisodora Hassler, Paraguay. 
Mikania aquaria B. Robinson, Peru. 
Mikania araguensis V. Badillo, Venezuela. 
Mikania archeri B. Robinson, Colombia. 
Mikania archidonensis Cuatrec., Ecuador. 
Mikania areolata W. Holmes & McDaniel, Peru. 
Mikania argyreiae DC., Brazil. 
Mikania argyropappa Schultz-Bip. ex Baker, Brazil. 
Mikania aristei B. Robinson, Colombia. 
Mikania arrojadoi Mattf., Brazil. 
Mikania arthroclada B. Robinson, Peru. 
Mikania aschersonii Hieron., Costa Rica, Colombia, Ecuador, 

Peru. 

Mikania barahonensis Urban, Dominic 
Mikania barrosoana G. Barroso, Brazil. 
Mikania batalaefolia DC., Florida, Cuba, Bahamas. 
Mikania belemii R. King & H. Robinson, Brazil. 
Mikania biformis DC., Brazil. 
Mikania bishopii R. King & H. Robinson, Brazil. 
Mikania bogotensis Benth., Costa Rica, Colombia. 
Mikania brachycarpa Urban, Jamaica. 
Mikania brachyphylla Hieron., Peru, 
Mikania bradei B. Robinson, Brazil. 
Mikania brevifaucia W. Holmes & McDaniel, Peru. 
Mikania broadwayi B. Robinson, Trinidad. 
Mikania brooksii W. Holmes & McDaniel, Peru. 
Mikania brunnescens B. Robinson, Brazil 
Mikania buchii Urban, Haiti. 
Mikania buchtienii B. Robinson, Bolivia. 
Mikania buddleiaefolia DC., Brazil. 
Mikania bulbisetifera Cuatrec., Peru. 

Mikania burchellii Baker, Argentina, Brazil. 
Mikania cabrerae G. Barroso, Brazil. 
Mikania cacerensis G. Barroso, Brazil. 
Mikania calcarulata B. Robinson, Paraguay. 
Mikania caldasana B. Robinson, Colombia. 

;x Baker, Brazil. 
Mikania campanulata Gardner, Brazil. 
Mikania camporum B. Robinson, Brazil. 
Mikania campos-portoana G. Barroso, Brazil. 
Mikania candolleana Gardner, Brazil. 
Mikania capensis DC., East Africa, South Africa, Malagasy Re¬ 

i B. Rol n, Brazi 
Mikania cardiophylla B. Robinson, Brazil. 
Mikania carnosa Muschler, Peru. 
Mikania carteri Baker, Cameroon, Nigeria. 
Mikania casarettoi B. Robinson, Brazil. 
Mikania chagalensis Hieron., Ecuador. 
Mikania chenopodifolia Willd., tropical West Africa to S Sudan, 

Ethiopia, S to Angola, Mozambique, Malagasy Republic, Fer¬ 
nando Po. 

Mikania chevalieri (C. Adams) W. Holmes & McDaniel, Sierra 
Leone to Nigeria, Cameroon, Zaire, Angola, Zambia. 

Mikania chimborazensis Hieron. in Sodiro, Ecuador. 
Mikania chlorolepis Baker, Brazil. 
Mikania chocensis B. Robinson, Colombia. 
Mikania cipoensis G. Barroso, Brazil. 
Mikania clematidiflora Rusby ex B. Robinson, Colombia. 
Mikania clematidifolia Dus6n, Brazil. 
Mikania coarctata Gardner, Brazil. 
Mikania cochabambana B. Robinson, Bolivia. 
Mikania comarapensis B. Robinson, Bolivia. 
Mikania concinna Standley & Steyerm., Guatemala. 
Mikania conferta Gardner, Brazil. 
Mikania confertissima Schultz-Bip. ex Baker, Brazil. 
Mikania congesta DC., Puerto Rico, Lesser Antilles, N South 

America to Peru, Bolivia, Brazil. 
lolmes & McDaniel, Peru. 
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Mikania cordata (Burm. f.) B. Robinson, SE Asia, East Indies, 
Borneo, New Guinea, Philippines, Taiwan, Hainan. 

Mikania cordifolia (L. f.) Willd., SE United States, Mexico, Cen¬ 
tral America, West Indies, South America. 

Mikania cordigera W. Holmes, Colombia. 
Mikania corei W. Holmes & McDaniel, Colombia. 
Mikania corymbiifolia (B. Robinson) R. King & Robinson, Bra- 

Mikania corymbulosa Benth., Colombia, 
Mikania crassifolia Hieron., Peru. 
Mikania crispiflora E. Wright, Cuba. 
Mikania cristata B. Robinson, Costa Rica. 
Mikania cuencana Hieron., Ecuador. 
Mikania cutervensis Hieron., Peru. 
Mikania cuzcoensis W. Holmes & McDaniel, Peru. 
Mikania cyanosma Urban & E. Ekman, Haiti. 
Mikania cynanchifolia (Hook. & Am. ex Baker) B. Robinson, 

Argentina, Brazil, Paraguay, Uruguay. 
Mikania decora Poeppig & Endl., Ecuador, Peru. 
Mikania decumbens Malme, Brazil. 
Mikania desmocephala B. Robinson, Pern, Bolivia. 
Mikania dictyophylla B. Robinson, Colombia. 
Mikania dictyota B. Robinson, Bolivia. 
Mikania dioscoreoides (Rusby) B. Robinson, Bolivia. 
Mikania dissecta Urban & E. Ekman, Haiti. 
Mikania divaricata Poeppig & Endl., Brazil, Guyana, Cayenne. 
Mikania diversifolia DC., Brazil. 
Mikania duckei G. Barroso, Brazil. 
Mikania dudleyi W. Holmes & McDaniel, Peru. 
Mikania duidensis B. Robinson in H. A. Gleason, Venezuela. 
Mikania dusenii B. Robinson, Argentina, Brazil. 
Mikania ecuadorensis W. Holmes & McDaniel, Ecuador, Peru. 
Mikania eggersii Heiron., Ecuador. 
Mikania elliptica DC., Brazil. 
Mikania erioclada DC., Brazil. 
Mikania eriostrepta B. Robinson, Brazil. 
Mikania eucosma B. Robinson, Bolivia. 
Mikania euryanlhela (Malme) W. Holmes, Brazil. 
Mikania featherstonei B. Robinson, Ecuador, Peru. 
Mikania fendleri Klatt, Panama. 
Mikania ferruginea (Rusby) B. Robinson, Bolivia. 
Mikania fiebrigii Hieron. in Urban, Bolivia. 
Mikania filgueirasii R. King & H. Robinson, Brazil. 
Mikania filicifolia B. Robinson, Peru. 
Mikania flabellaia Rusby ex B. Robinson, Colombia. 
Mikania flaccida B. Robinson, Bolivia. 

Mikania fragilis Urban, Puerto Rico. 
Mikania fragrans Klatt, Colombia. 
Mikania julva (Hook. & Am.) Baker, Brazil. 
Mikania glandulifera W. Holmes & McDaniel, Peru. 
Mikania glauca C. Martius ex Baker, Brazil. 
Mikania glaziovii Baker, Brazil. 
Mikania gleasonii B. Robinson, Guyana. 
Mikania globifera Rusby ex B. Robinson, Colombia. 
Mikania globosaiJ. Coulter) J. Coulter in J. Sm., Mexico, Gua¬ 

temala, El Salvador, Honduras. 
Mikania glomerata Sprengel, Argentina, Brazil, Paraguay. 
Mikania gonzalezii B. Robinson & Greenman, Mexico. 
Mikania goyazensis (B. Robinson) R. King & H. Robinson, Bra¬ 

zil. 
Mikania gracilipes B. Robinson, Venezuela. 

Mikania granulata B. Robinson, Colombia, Ecuador. 
Mikania grazielae R. King & H. Robinson, Brazil. 
Mikania guaco Humb. & Bonpl., Mexico, Central America, South 

America S to Bolivia, Brazil. 
Mikania guaranitica Hassler, Paraguay. 
Mikania guilleminii B. Robinson, Brazil. 
Mikania haenkeana DC., Ecuador, Peru, Bolivia, Argentina. 
Mikania hagei R. King & H. Robinson, Brazil. 
Mikania harlingii R. King & H. Robinson, Ecuador. 
Mikania hassleriana Chodat in Chodat & Hassler, Paraguay. 
Mikania hastata (L.) Willd., Cuba, Jamaica, Venezuela. 
Mikania hastato-cordata Malme, Brazil. 
Mikania hastifolia Baker, Brazil. 
Mikania hatschbachii G. Barroso, Brazil. 
Mikania hemisphaerica Schultz-Bip. ex Baker, Argentina, Brazil. 
Mikania hesperia B. Robinson, Colombia. 
Mikania hexagonocaulis W. Holmes & McDaniel, Peru. 
Mikania hioramii Britton & B. Robinson, Cuba. 
Mikania hirsutissima DC., Argentina, Brazil. 
Mikania hitchcockii B. Robinson, Ecuador. 
Mikania hoehnei B. Robinson, Brazil. 
Mikania hoffmanniana Dusen ex Malme, Brazil. 
Mikania holwayana B. Robinson, Ecuador. 
Mikania hookeriana DC., Mexico, Central America, Lesser An¬ 

tilles, South America S to Bolivia, Brazil. 
Mikania hotteana Urban & E. Ekman, Haiti. 
Mikania houstoniana (L.) B. Robinson, Mexico, Central Amer¬ 

ica, Andes from Venezuela to Bolivia. 
Mikania huanucoensis W. Holmes & McDaniel, Peru. 
Mikania iltisii R. King & H. Robinson, Costa Rica. 
Mikania incasina B. Robinson, Peru. 
Mikania infesta B. Robinson, Peru. 
Mikania inornata B. Robinson, Peru. 
Mikania involucrata Hook. & Am., Brazil. 
Mikania iodotricha S. F. Blake, Ecuador. 
Mikania iquitosensis B. Robinson, Pern. 

Mikania itambama Gardner, Brazil. 
Mikania jamaicensis B. Robinson, Jamaica. 
Mikania jamesonii B. Robinson, Ecuador. 

Mikania jelskii Hieron., Pern. 
Mikania joergensenii B. Robinson, Argentina. 
Mikania johnstonii B. Robinson, Venezuela. 
Mikania jujuyensis Cabrera, Argentina. 
Mikania juninensis W. Holmes & McDaniel, Peru 
Mikania killipii B. Robinson, Colombia. 
Mikania kleiniana Cabrera in Cabrera & Vittet, B 
Mikania klugii B. Robinson, Peru. 
Mikania kubitzkii R. King & H. Robinson, Brazil 
Mikania laevigata Schultz-Bip. ex Baker, Brazil. 
Mikania lagoensis Baker, Brazil. 
Mikania lanceolata Hieron. in Sodiro, Ecuador, P 
Mikania lancifolia B. Robinson, Peru. 
Mikania lanuginosa DC., Venezuela, Brazil, Boliv 
Mikania lasiandrea DC., Brazil. 
Mikania lasiopoda B. Robinson, Peru. 
Mikania latifolia Smith in Rees, Lesser Antilles. 
Mikania latisquama Cabrera in Cabrera & Vittet, 
Mikania laurifolia (L. f.) Willd., Colombia. 
Mikania lawrancei B. Robinson, Colombia. 
Mikania lehmannii Hieron., Colombia. 
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Subtribe XVI. Oxylobinae 

Oxylobinae R. King & H. Robinson, Phytologia 38: 323. 1978. Type: Oxylobus (Moc. ex DC.) A. Gray. 

Perennial herbs or shrubs to small trees, usually erect, rarely somewhat scandent, moderately to densely 
branched, never rosulate. Leaves opposite, rarely subopposite, alternate, or temate, short- to long-petiolate; 
blades deltoid to narrowly elliptical, membranaceous to coriaceous. Inflorescences terminal on stems or 
branches, usually pyramidally to corymbosely paniculate, with heads clustered, on short to moderately long 
pedicels; involucral bracts eximbricate to weakly subimbricate, usually subequal, persistent; receptacle plane 
to slightly convex, with or without paleae. Flowers 7-75 in a head; corollas white or pink, rarely purple, 
narrowly funnelform or with slender basal tube and campanulate limb, glabrous to pilosulous or glanduliferous 
on outer surface; cells of throat and outer surface of lobes usually elongate with sinuous lateral walls; lobes 
triangular, often distinctly longer than wide, usually densely papillose on inner surface, smooth but cells 
rather isodiametric in Jaramilloa, Kaunia, and some Piptothrix, outer surface without stomata, usually 
thickened and seeming cushion-like, smooth, roughened in Pachythamnus and Spaniopappus; anther collar 
often more than 5 times as long as wide, with numerous subquadrate cells in lower part, cell walls inornate 
or with weak beaded thickenings; anther appendage as long as wide; style base often with distinct enlarged 
node, lacking in Jaramilloa, Kaunia, Pachythamnus, Spaniopappus, and Ageratina subg. Apoda, glabrous; 
style branches narrowly linear, without enlarged tips, usually densely papillose. Achenes prismatic to fusiform, 
5-ribbed, micropunctations of achene walls not strongly aligned in transverse bands; carpopodium usually 
distinct, short-cylindrical or stopper-shaped, cells moderately sized, subquadrate to oblong, walls firm, thin 
to beaded, indistinct in Piptothrix; pappus of numerous deciduous or persistent capillary bristles, squamellose 
in Oxylobus, a few short bristles and a fringe of minute squamellae in Spaniopappus ekmanii, apical cells 
acute. Basic chromosome numbers x = 16, 17, or 20, with considerable irregularity and apomixis. 

The Oxylobinae is a large and distinctive subtribe noted 
primarily for the major genus Ageratina with approxi¬ 
mately 200 species. The subtribe is notable for its usually 
eximbricate involucres, the essentially inornate cell walls 
of its anther collars, the commonly enlarged base of its 
styles, the basically papillose inner surfaces of its corolla 
lobes, the comparatively large thin-walled cells of its car- 
popodia, and its well-established high basic chromosome 
number. The combination of characters leads to the belief 
that the group is rather isolated in the Eupatorieae, and 
various members such as Kaunia that approach the sub- 
tribe Critoniinae in their smooth corolla lobes and unen¬ 
larged style bases are believed to be specialized in the 
Oxylobinae, reverting from forms more like Ageratina. 

The placement of the Oxylobinae in the present system 
derives primarily from the inornate cell walls of the anther 
collars and the high chromosome numbers. These features 
and the eximbricate involucre bring the subtribe into the 
order after the Mikaniinae, but the Oxylobinae have none 
of the specialized features of the latter, and the association 
seems to be without phyletic significance. The preceding 
subtribe Neomirandeinae is actually a better candidate 
for close relationship by its longer anther collars and mul¬ 
ti-flowered heads, but has distinctly subimbricate invo¬ 
lucral bracts and other Critoniine characteristics of the 
corollas and carpopodia that are totally foreign to the basic 
pattern in the Oxylobinae. The Oxylobinae may actually 
be closest to the following subtribes, the Hofmeisteriinae 

things by their distinctly subimbricate involucres and their 
solitary heads. The latter are actually not considered close 
relatives in the present treatment. 

Some of the comparisons made between members of 
the Oxylobinae and members of other subtribes in the 
past, actually involve groups that are totally remote in 
relationship. There is a particularly close habital resem¬ 
blance between some members of Ageratina and some 
species of Fleischmannia of the Fleischmanniinae (Wil¬ 
liams, 1975,1976), but the two can easily be distinguished 
as indicated under Ageratina. The attempt to relate Ager¬ 
atina to Stevia of the subtribe Ageratinae (Grashoff et al., 
1972) seems to be based mostly on the assumption that 
some of the 2 n — 34, chromosome counts of the latter can 
be interpreted as n = 17 as in Ageratina. The corolla lobes 
of the two genera do appear similar in their papillose inner 
surfaces and smooth outer surfaces, but the Stevia counts 
seem on further examination to be based on x = 11 or 12 
(R. King et al., 1976). Also, Stevia is in a subtribe that 
seems to basically lack a capillary pappus, and which has 
strongly annulated cell walls in the anther collars. 

As presently circumscribed, the Oxylobinae seems to 
be a natural group. The genera, however, have been placed 
very erratically previously. Ageratina, Pachythamnus, 
Standleyanthus, most of Spaniopappus, and one species 
of Piptothrix have been placed in the traditional broad 
concept of Eupatorium. Two species of Jaliscoa have been 
placed in Piptothrix. Oxylobus and the type species of 

;en maintained as distinct genera on 
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the basis of their reduced pappus of short bristles or squa- 
mellae. Oxylobus was usually associated closely with 
Ageratum (B. Robinson, 1913b). 

Chromosome counts for the subtribe are numerous, but 
mostly from two genera. Ageratina shows most of the 
known reports of n = 17 in the Eupatorieae, but the sub¬ 
genus Andinia seems to have a base of x = 20, and Oxy¬ 
lobus has x = 16 (R. King et al., 1976). Recent efforts to 
count Kaunia show a number in excess of n = 40. 

The chemistry of the members of the subtribe is not 
particularly notable, but Ageratina has perhaps the most 
well-recorded occurrences of benzofurans in the tribe (Hass, 
1970). A small quantity of the phyletically significant pyr- 
rolizidine alkaloid group has been isolated from A. ad- 
enophora by Webb (Everist, 1974). Sesquiterpene lactones 
have been studied from Oxylobus (Bohlmann et al., 19806), 

and monoterpenes seem rather characteristic of the genus 
Kaunia (Bohlmann et al., 1981$). The chemistry is dis¬ 
cussed further under the various genera. 

The subtribe Oxylobinae displays a basically western 
distribution pattern in North and South America, being 
concentrated in the Mexican highlands and the Andes. 
Only one species of Ageratina reaches eastward into 
southern Brazil, and a few species of Ageratina occur in 
the eastern United States and the West Indies. Spanio- 
pappus is the only strictly eastern genus in the subtribe, 
being endemic to eastern Cuba. The distribution pattern 
of the subtribe is in extreme contrast to that of such sub¬ 
tribes as the Eupatoriinae, the Disynaphiinae, and the 
Gyptidinae which are concentrated in the eastern parts of 
North and South America. 

KEY TO THE GENERA OF THE SUBTRIBE OXYLOBINAE 

. 173. Pachythamnus 
2'. Stems not unusually thickened; plants not seasonally defoliat 

3. Heads with paleae_____ 
3'. Heads without paleae ....—. 

Corolla lobes j surface; style b 
. 174. Spaniopappus 

Corolla lobes smooth on outer surface; style base with or without nodi 
5. Pappus reduced to short scales-- 
5'. Pappus of capillary bristles_—„— ... 

6. Stems and leaves with yellowish granular pubescence ... 
6'. Stems and leaves without yellowish granular pubescence- 

7. Style base with enlarged node above nectary; bristles of pa] 
8. Carpopodium not differentiated; corolla lobes sometim 

>ften easily deciduous_ 
npletely smooth on inner surface .— 

i sclerified cells, sometimes long-cylindrical; < 

_169, Ageratina subgenus Apoda 
sending secondary veins parallel 
_176. Kaunia 

169. Ageratina 

Ageratina Spach, Hist. Nat. Veg. Phan. 10: 286. 1841. Lectotype: Eupatorium aromaticum L. [= Ageratina 
aromatica (L.) Spach]. 

Batschia Moench, Methodus 567. 1794. Type: Batschia nivea Moench [= Ageratina altissima (L.) R. King 
& H. Robinson], non Batschia J. Gmelin, 1791 (Boraginaceae); Batschia Mutis ex Thunb., 1792 (Men- 
ispermaceae); or Batschia M. Vahl, 1794 (Leguminosae). 

Ageratiopsis Schultz-Bip. ex Benth. & Hook., Gen. PI. 2: 246. 1873, nom. nud. in syn. Type: Eupatorium 
ageratoides L. f. [= Ageratina altissima (L.) R. King & H. Robinson]. 

MallinoaJ. Coulter, Bot. Gaz. (Crawfordsville) 20:47. 1895. Type: Mallinoa corymbosaj. Coulter [=Ager¬ 
atina muelleri (Schultz-Bip. ex Klatt) R. King & H. Robinson]. 

Kyrstenia Necker ex E. Greene, Leafl. Bot. Observ. 1: 8. 1903. Lectotype: Eupatorium aromaticum L. 
[= Ageratina aromatica (L.) Spach]. 
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Plate 169. Agercuina aromatica( L.) Spach.-A, B. Habit, x C. Head, x6.—D. Corolla showing anthers, x 10 
F. Achene, x 10. 

D.-E. Style, xi7.- 
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Perennial herbs or shrubs, usually erect, rarely scandent, sparingly to densely branched. Stems terete, 
striated. Leaves opposite, rarely subopposite or alternate, shortly to longly petiolate; blades narrowly elliptical 
to deltoid, margins entire to toothed or lobed, serrate or crenate in most species, venation trinervate to 
pinnate, glandular punctations rare in subgenus Ageratina, more common in other subgenera. Inflorescences 
laxly to densely corymbose; pedicels short to moderately long. Involucral bracts ca. 30, eximbricate to weakly 
subimbricate, in 2-3 series, mostly subequal, spreading at maturity, bicostate in subgenus Ageratina, mostly 
indistinctly costate in other subgenera; receptacle usually slightly convex, glabrous or with minute scattered 
hairs. Florets 10-60 in a head; corollas white or lavender, usually with slender basal tube and campanulate 
limb in subgenera Ageratina and Klattiella, others narrowly funnelform; cells of throat and outer surfaces 
of lobes elongate with sinuous lateral walls; lobes triangular, distinctly longer than wide, inner surface densely 
papillose, outer surface smooth, glabrous or glanduliferous, usually with hairs in subgenus Ageratina; anther 
collar cylindrical, usually elongate, composed of numerous subquadrate cells in basal half or more, cell walls 
with few or no beaded thickenings; anther appendage large, ovate-oblong, longer than wide; style base usually 
enlarged, not enlarged in subgenus Apoda, glabrous; style branches linear, rarely slightly broadened distally, 
densely papillose with projecting cells on lateral and outer surface, papillae usually long, often with glands 
along adaxial surface. Achenes prismatic or fusiform, usually 5-ribbed, setuliferous or glanduliferous or both; 
carpopodium distinct, symmetrical, without prominent upper rim, cylindrical in subgenus Ageratina, others 
rounded or shortly stopper-shaped, composed of moderately large cells in many tiers, cells oblong in subgenus 
Ageratina, others subquadrate, walls thin and beaded; pappus of 5-40 scabrid elongate often easily deciduous 
capillary bristles in 1 series, often enlarged distally, apical cells acute, often with shorter outer series of 
setulae. Pollen grains 20-30 Atm in diameter. Chromosome numbers n = ca. 16, 17, 18, 20, ca. 25, ca. 40, 
ca. 42, 48, 2n = 48, 50, 51, 55+2 frag., 68-69, ca. 80, ca. 85, with frequent triploidy, irregular meiosis, and 
apomixis. Plate 169. 

The genus Ageratina is the largest and most diverse in 
the subtribe Oxylobinae, and forms a seemingly central 
element from which most of the other genera might have 
been derived. This is especially true of Oxylobus with its 
reduced squamellose pappus. The papillose inner surfaces 
of the corolla lobes, and the enlarged bases of the styles 
are considered here to be represented in Ageratina in the 
form that is probably primitive for the subtribe. Only 
Jaramilloa and Kaunia of South America seem to rep¬ 
resent an early divergence in the subtribe that might not 
have arisen from Ageratina type ancestors. The only other 
members of the subtribe in South America are species of 
Ageratina itself, including the widely distributed typical 
subgenus, and one obviously recently distributed species 
of Oxylobus. Other generic differences are discussed under 
the various related genera, and further details on the dis¬ 
tribution of Ageratina 

It is odd, t 

ynonyir 
l North America v 

nus has been most available to most taxon 
long nomenclatural history of the g 
tempts to recognize a distinct group well before any knowl¬ 
edge of anatomical or cytological differences. The efforts 
were undoubtedly encouraged by the fact that the extreme 
forms in eastern North America offer a marked contrast 

In that area Eupatorium can easily be distinguished from 

Ageratina by the shorter basal tube of the corolla, the 
smooth corolla lobes, the hairy style base, the indistinct 
carpopodium, the presence of only glands on the corolla 
and achene, the blunt-tipped pappus bristles, and the basic 
chromosome number of x = 10. 

Of the efforts to distinguish Ageratina, that of E. L. 
Greene (1903) deserves special notice. Among various 
comments, he offered the following, “These two plants 
(i.e., E. ageratoides and E. aromaticum), and with them 
a host of their congeners are so unlike true Eupatorium 
and at the same time so like Ageratum in foliage, inflo¬ 
rescence, uniserial involucre, and even as to flowers and 
fruits, that nothing but the fine-bristly rather than palea¬ 
ceous pappus could have kept them apart from the genus 
last named, where, as already noted, Linnaeus did actually 
place the first species. They differ from Eupatorium by a 
set of characters exactly corresponding to those by which 
Erigeron is held separate from Aster." 

“One must needs assume the Atlantic North American 
species mentioned to be the proper type of Kyrstenia. They 
are herbaceous perennials with opposite leaves and a cor¬ 
ymbose inflorescence; their thin almost uniserial invo- 
lucral bracts notably pointed.” 

Greene goes on to say, “This typical group has many 
representatives beyond our borders in Mexico, Central 
and even South America, some herbaceous, others shrub¬ 
by, of which I cite but few.” 

Greene showed an amazing insight into the group for 
that time, but three errors are significant. Necker names 
such as Kyrstenia, which he used, are not now accepted 
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except through validation by other authors at later dates. 
Also, Ageratina and Ageratum are not as closely related 
as suggested by Greene. The latter genus has high papillae 
on the backs of the corolla lobes, strong simulations on 
the cell walls of the anther collars, a very different car- 
popodial structure, a conical receptacle, and a basic chro¬ 
mosome number of x = 10 in addition to the pappus 
character. Finally, among the species cited by Greene are 
some members of the genus Fleischmannia. This group 
is one most frequently confused with Ageratina, and with 
its chromosome numbers of x = 10 and x = 4, it has been 
especially frustrating to the efforts of cytotaxonomists. 
While similar to typical Ageratina in habit, leaf form, and 
the tendency for hairy corollas, Fleischmannia is distinct 
in the short thin corolla lobes prorulosely papillose on 
both surfaces, the strongly annular thickenings on the cell 
walls of the anther collar, the complete lack of enlargement 
of the style base, and the thick-walled cells of the strongly 
rimmed carpopodium. 

There is some additional confusion regarding the east¬ 
ern North American types of the various generic names. 
This results from the fact that Linnaeus (1753) initially 
described one of the species in Ageratum with the species 
name altissimum. There was, of course, a transfer of the 
name into Eupatorium (Murray, 1774) which created a 
later homonym of Eupatorium altissima, a totally differ¬ 
ent Linnaean species. Then, in rapid succession, three 
substitute names were provided for the species in Eupa¬ 
torium, E. rugosum Houttuyn (1779), E. urticaefolium 
Reichard (1780), and E. ageratoides Linnaeus f. (1781). 
It was unfortunate that these substitute names came into 
use in the literature in the reverse order of their priority, 
and E. rugosum did not come into proper usage until the 
study by Merrill (1938). The entire sequence has proven 
futile, however, with the recognition of the genus Ager¬ 
atina where there is no previous use of the name altissima. 
In spite of Spach’s own use of the name ageratoides (1841), 
the Linnaean name altissima again takes priority. The 
eastern North American species, including A. altissima 
and the generic type, A. aromatica, are reviewed by Clew- 
ell and Wooten (1971). 

The only generic synonym not based on eastern North 
American material was Mallinoa of Coulter, based on a 
specimen from Guatemala (1895). Coulter’s generic con¬ 
cept was uninsightful, since he placed the genus tentatively 
in the Inuloideae. The species involved actually belongs 
to a not particularly exceptional Mexican and Central 

reduced upper leaves and lax inflorescences (Grashoff & 
Beaman, 1969a). 

The typic 
belong has 1 
leaf blades trinervate to sub] 
dular punctations; involucre eximbricate with 1 
bracts; corollas usually with long narrow basal tubes, 
ally with hairs on outer surface of lobes, rarely with a 

long-stalked glands or glabrous; cells on inner surface of 
corolla lobes and on style appendages densely long-pro¬ 
jecting; achenes without glands; carpopodium cylindrical 
with mostly elongate cells; and pappus bristles easily de- 

Reports of chromosome numbers indicate that subge¬ 
nus Ageratina has a base of* = 17. Variation is found in 
a number of the individual species, but is particularly 
common in A. hustamenta (= A. aschenborniana), which 
has been reported as n — ca. 16, 17, 18, ca. 20, 20±2,„ 
and recently as 2n = 20 and ca. 70, (Grashoff et al., 1972) 
and ca. 10 (R. King et al., 1976). Polyploidy occurs in the 
subgenus, for example In = 48 in A. riparia, 2n = 51 in 
A. adenophora and A. pazcuarensis, n = 30-34 in A. pi- 
chinchensis, In — 68, in A. muelleri, and 2n = 51 and over 
80 in A. rothrockii. Some of these represent triploids re¬ 
producing by apomixis. Meiotic irregularities accompa¬ 
nying apomixis are evidenced by the presence of modified 
Type II pollen in some species. For additional reports see 
R. King et al. (1976). 

Two species of the subgenus Ageratina are widely in¬ 
troduced weeds, A. adenophora and A. riparia, and both 
appear to be triploid apomicts. They have become trou¬ 
blesome in places such as Australia (Everist, 1974) and 
Hawaii. Both species have been studied extensively in 
Hawaii and Mexico by William Rose and others for the 
purposes of biological control, with the discovery of spe¬ 
cific gall-forming Tephritids of the genus Procecidochares 
(Steyskal, 1974). 

The natural distribution of the subgenus Ageratina is 
concentrated in Mexico, Central America, and the Andes 
of South America with a few eastern extensions to the 
eastern United States, the West Indies, and in one species 
to southern Brazil. 

The subgenus Klattiella R. King & H. Robinson, Phy- 
tologia 19: 218. 1970. Type: Eupatorium anisochromum 
Klatt, is characterized by the plants being shrubs; the leaf 
blades pinnately to weakly trinervately veined; the in¬ 
volucre eximbricate without prominent costae; the co¬ 
rollas with a very narrow basal tube which is distinctly 
pubescent, with the lobes as long as or longer than the 
throat, the lobes with broad low mamillae on inner sur¬ 
face, with glands on outer surface; the style appendages 
strongly papillose; the achenes with glands and setulae; 
the carpopodia rather shortly rounded with quadrate to 
short-oblong cells; and the pappus persistent. The chro¬ 
mosome number is * = 17. The subgenus consists pri¬ 
marily of the Central American type species, but the Cu¬ 
ban A. paucibracteata seems to be a thoroughly distinct 
related species. 

The subgenus Neogreenella R. King & H. Robinson, 
Phytologia 19: 218. 1970. Type: Eupatorium wrightii A. 
Gray, is characterized by the plants being mostly shrubs, 
rarely perennial herbs or vines with leaf blades trinervate 
to pinnate; the involucre eximbricate, without prominent 
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costae; the corollas with the basal tube rarely very narrow; 
the lobes shorter than the throat, with the inner surface 
densely papillose, the outer surface with glands or hairs 
or glabrous; the style appendages strongly papillose; the 
achenes with glands or setulae; the carpopodium shortly 
rounded with the cells mostly quadrate; and the pappus 

17, with comparatively few variations. Polyploidy has 
been reported in A. cardiophylla at n = ca. 68 (Grashoff 
etal., 1972). 

The subgenus Neogreenella is distributed almost en¬ 
tirely in Mexico and the southwestern United States with 
a few species extending as far south as Costa Rica, and 
east into the Greater Antilles. South American species 
originally placed in the subgenus by King and Robinson 
(19702?) have subsequently been transferred to the sub- 
genera Andinia and Apoda (King & Robinson, 1978a). A 
few Mexican members of subgenus Ageratina, including 
A. ixiocladon, A. kupperi, and A. lasia, were originally 
misplaced in the subgenus Neogreenella by error. 

The subgenus Andinia R. King & H. Robinson, Phy- 
tologia 38: 324. 1978. Type: Eupatorium exerto-venosum 
Klatt, consists of shrubs with leaf blades mostly coria¬ 
ceous, with pinnate venation, sometimes with more 
prominent veins near base; the involucre weakly subim¬ 
bricate; the corollas with the basal tube not narrow, the 
outer surface with glands or glabrous; the lobes shorter 
than the throat with the inner surface densely papillose; 
the style appendages strongly papillose; the achenes with 
glands, sometimes with short setulae; the carpopodium 
shortly rounded with cells mostly quadrate; and the pap¬ 
pus bristles rather persistent. The chromosome numbers 
are n = ca. 40 and 42, and are probably based ultimately 
on 20 (R. King et al., 1976). 

The subgenus Andinia is the predominent element of 
the genus in the northern Andes, often forming large pop¬ 
ulations. The species were orginally included in the sub¬ 
genus Neogreenella (King & Robinson, 19702?), but the 
texture of the leaves, the imbrication of the involucre, the 
chromosome numbers, and the geographical distribution 
all indicate a significant separate group. 

The subgenus Apoda R. King & H. Robinson, Phyto- 
logia 38: 325. 1978. Type: Eupatorium pentlandianum 
DC., consists of subshrubs with leaf blades trinervately 
veined; the involucre weakly subimbricate; the corollas 
with the basal tube not narrow, the outer surface with 
glands; the lobes shorter than the throat with the inner 
surface weakly papillose; the style base not enlarged; the 
style appendages with short pointed papillae; the achenes 
with glands; the carpopodia shortly rounded with mostly 
quadrate cells; and the pappus bristles rather persistent. 
The chromosome number is unknown. 

The subgenus Apoda is restricted to Peru and adjacent 
Bolivia, mostly to the south of the range of subgenus 
Andinia. The subgenus is unique in Ageratina by the lack 

of an enlargement on the base of the style, and is im¬ 
mediately distinguishable from the closely associated sub¬ 
genus Andinia by its distinctly trinervate leaves. 

The chemistry of Ageratina is rather diverse, showing 
numerous benzofurans, chromenes, flavonoids, polyacet¬ 
ylenes, thymol derivatives, sesquiterpenes of three types, 
diterpenes, and triterpenoids (Dominguez, 1977). A small 
quantity of pyrrolizidine alkaloid has been isolated from 
A. adenophora by L. J. Webb (Everist, 1974) confirming 
the presence of this distinctive group in divergent ele¬ 
ments of the Eupatorieae. Many of the chemicals are types 
common in the Eupatorieae and Asteraceae, but a few 
deserve special mention. 

Although benzofurans are common in the Eupatorieae, 
it is in Ageratina altissima that their effects are best known. 
The plants were common in the newly cleared pastures 
of the early nineteenth century, and the various benzo¬ 
furans such as tremetone and toxol caused trembling dis¬ 
ease in the cattle and were transmitted to humans through 
milk. The poisoned milk apparently caused many deaths 
including that of the mother of Abraham Lincoln (Hass, 
1970). 

Among the polyacetylenes, pentaynene is common, rep¬ 
resenting a basic pathway in the tribe. Reports in Ager¬ 
atina include A. altissima and A. exertovenosa (Bohlmann 
et al., 1973). The only example of a thiophene in the tribe 
outside of Mikania is from Ageratina glabrata (Bohlmann 
et al., 19772?). 

Various sesquiterpenes include acyclic forms from 
Ageratina bustamenta (as A. aschenborniana, Bohlmann 
& Fiedler, 1978), cadinene derivatives from A. ade¬ 
nophora (Bohlmann & Gupta, 1981), and the common 
germacrane D in both of the preceding. As might be ex¬ 
pected, the sesquiterpene lactones have been reported from 
members of the subgenus Neogreenella, A. glabrata, A. 
ligustrina, and A. petiolaris (Seaman, 1982) which have 
distinct glandular punctations on the leaves, but are not 
reported from members of the subgenus Ageratina which 
lacks such glands. 

Chemicals of unspecified nature, according to Weber- 
bauer (B. Robinson, 19192?), are extracted from the fresh 
roots of A. sternbergiana in Peru, and employed as an 
abortive. Also a tea from leaves is used for kidney and 
bladder troubles. 

Many keys are available for members of the genus Ager¬ 
atina as a result of the fact that the genus constitutes most 
members that have been placed in the Eupatorium section 
eximbricata in earlier treatments to Mexico (B. Robinson, 
19262?), Colombia (B. Robinson, 19182?), Venezuela and 
Ecuador (B. Robinson, 1918c), Peru (B. Robinson, 19192?), 
and Bolivia (B. Robinson, 19202?). The Eupatorium bel- 
lidifolium group was revised under the old generic concept 
by Grashoff and Beaman (1969a). Treatments under the 
name Ageratina include the species of eastern North 
America (Clewell & Wooten, 1971), Costa Rica (King & 
Robinson, 1972«), and Panama (King & Robinson, 1975y). 
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Ageratina muelleri (Schultz-Bip. ex Klatt) R. King & H. Rob¬ 
inson, Mexico, Honduras. 

Ageratina multiserrata (Schultz-Bip.) R. King & H. Robinson, 

Ageratina nelsonii R. King & H. Robinson, Mexico. 
Ageratina nesomii B. Turner, Mexico. 
Ageratina oligocephala (DC.) R. King & H. Robinson, Mexico. 
Ageratina pacifica (B. Robinson in I. M. Johnston) R. King & 

H. Robinson, Mexico. 
Ageratina pampalcensis (B. Robinson) R. King & H. Robinson, 

Ageratina paupercula (A. Gray) R. King & H. Robinson, Arizona, 
Mexico. 

Ageratina pazcuarensis (H.B.K) R. King & H. Robinson, Mex¬ 
ico, Guatemala. 

Ageratina peracuminata R. King & H. Robinson, Mexico. 
Ageratina photina (B. Robinson) R. King & H, Robinson, Mex- 

Ageratina pichinchensis (H.B.K.) R. King & H. Robinson, Co- 

ico, Guatemala, Ecuador. 
Ageratina psilodora (B. Robinson) R. King & H. Robinson, Co¬ 

lombia. 
Ageratina purpusii (Brandegee) R. King & H. Robinson, Baja 

Ageratina ramonensis (B. Robinson) R. King & H. Robinson, 

Ageratina remyana (Philippi) R. King & H. Robinson, Chile. 
Ageratina repens (B. Robinson) R. King & H. Robinson, Mexico. 
Ageratina rhodopappa (B. Robinson) R. King & H. Robinson, 

Colombia. 
Ageratina rhypodes (B. Robinson) R. King & H. Robinson, Ec- 

Ageratina rhytidodes (B. Robinson) R. King & H. Robinson, 
Peru. 

Ageratina riparia (Regel) R. King & H. Robinson, Mexico, ad- 
ventive in West Indies, Peru, Ceylon, Pacific Islands, Australia. 

Ageratina rivalis (Greenman) R. King & H. Robinson, Mexico. 
Ageratina roraimensis (N. E. Br.) R. King & H. Robinson, Guy- 

Ageratina rothrockii (A. Gray) R. King & H. Robinson, Arizona, 
New Mexico, W Texas, N Mexico. 

Ageratina rufa (E. Greene) R. King & H. Robinson, Mexico. 
Ageratina salicifolia R. King & H. Robinson, Mexico. 
Ageratina schaffneri (Schultz-Bip. ex B. Robinson) R. King & H. 

Robinson, Mexico. 
Ageratina scopulorum (Wedd.) R. King & H. Robinson, Peru, 

Bolivia. 
Ageratina sinaloensis R. King & H. Robinson, Mexico. 
Ageratina skulchii (B. Robinson) R. King & H. Robinson, Mex¬ 

ico, Guatemala. 
Ageratina sodiroi (Hieron.) R. King & H. Robinson, Ecuador. 
Ageratina sotarensis (Hieron.) R. King & H. Robinson, Colom- 

Ageratina standleyi R. King & H. Robinson, Costa Rica. 
Ageratina sternbergiana (DC.) R. King & H. Robinson, Peru, 

Bolivia. 
Ageratina subcordala (Benth. ex Oersted) R. King & H. Robin¬ 

son, Costa Rica. 
Ageratina subglabra R. King & H. Robinson, Costa Rica. 

Ageratina tambillensis (Hieron.) R. King & H. Robinson, Peru. 
Ageratina tarmensis (B. Robinson) R. King & H. Robinson, Peru. 
Ageratina tenuis (R. E. Fries) R. King & H. Robinson, Argentina. 
Ageratina tonduzii (Klatt) R. King & H. Robinson, Costa Rica. 
Ageratina trapezoidea (Kunth) R. King & H. Robinson, Mexico. 
Ageratina vallincola (DC.) R. King & H. Robinson, Peru. 
Ageratina viscosissima (Rolfe) R. King & H. Robinson, Mexico. 
Ageratina whitei R. King & H. Robinson, Panama. 
Ageratina zinniifolia (B. Robinson) R. King & H. Robinson, 

Colombia. 
Ageratina zunilana (Standley & Steyerm.) R. King & H. Rob- 

Subgenus Klattiella 

Ageratina anisochroma (Klatt) 
ragua, Costa Rica, Panama. 

Ageratina paucibracteata (Alain 

R. King & H. Robinson, Nica- 

0 R. King & H. Robinson, Cuba. 

Subgenus Neogreenella 

Ageratina acutidentata (B. Robinson) R. King & H. Robinson, 

Ageratina adenachaenia (Schultz-Bip. ex Klatt) R. King & H. 
Robinson, Mexico. 

Ageratina aegirophylla (B. Robinson) R. King & H. Robinson, 

Ageratina betulaefolia (E. Greene) R. King & H. Robinson, Mex- 

Ageratina blepharilepis (Schultz-Bip.) R. King & H. Robinson 

Ageratina brandegeana (B. Robinson) R. King & H. Robin! 
Mexico. 

Ageratina breedlovei R. King & H. Robinson, Mexico. 
Ageratina brevipes (DC.) R. King & H. Robinson, Mexico. 
Ageratina caeciliae (B. Robinson) R. King & H. Robinson, C 

temala. 
Ageratina calaminthaefolia (H.B.K) R. King & H. Robinson 

Mexico. 
Ageratina calophylla (B. Robinson) R. King & H. Robinson 

Ageratina campyloclada (B. Robinson) R. King & H. Robinson 
Mexico. 

Ageratina cardiophylla (B. Robinson) R. King & H. Robinson, 
Mexico. 

Ageratina cerifera (McVaugh) R. King & H. Robinson, Mexico. 
Ageratina collodes (B. Robinson & Greenman) R. King & H. 

Robinson, Mexico. 
Ageratina contorta (C. Adams) R. King & H. Robinson, Jamaica. 
Ageratina cremasta (B. Robinson) R. King & H. Robinson, Mex- 

Ageratina crenaea (B. Robinson) R. King & H. Robinson, Mex- 

Ageratina cronquistii R. King & H. Robinson, Mexico. 
Ageratina cylindrica (McVaugh) R. King & H. Robinson, Mexico 
Ageratina deltoidea (N. J. Jacquin) R. King & H. Robinson 

Mexico. 
Ageratina desquamans (B. Robinson) R. King & H. Robinson 

Mexico. 
Ageratina dictyoneura (Urban) R. King & H. Robinson, Haiti. 
Ageratina durangensis (B. Robinson) R. King & H. Robinson 

Mexico. 
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Ageratina cuatrecasasii R. King & H. Robinson, Colombia. Ageratina piurae (B. Robinson) R. King & H. Robinson, Peru. 
Ageratina dendroides (Sprengel) R. King & H. Robinson, Ecua- Ageratina popayanensis (Hieron.) R. King & H. Robinson, Co- 

Ageratina elegans (H.B.K.) R. King & H. Robinson Colombia. 
Ageratina exserto-venosa (Klatt) R. King & H. Robinson, Ec- 

Ageratina fastigiata (H.B.K.) R. King & H. Robinson, Colombia. 
Ageratina flaviseta (B. Robinson) R. King & H. Robinson, Co¬ 

lombia. 
Ageratina gloeoclada (B. Robinson) R. King & H. Robinson, 

Ageratina prunifolia (H.B.K.) R. King & H. Robinson, Ecuador. 
Ageratina pseudochilca (Benth.) R. King Sc H. Robinson, Ecua¬ 

dor. 
Ageratina subferruginea (B. Robinson) R. King & H. Robinson, 

Peru. 
Ageratina theaefolia (Benth.) R. King Sc H. Robinson, Colombia, 

Bolivia. 
Ageratina glyptophlebia (B. Robinson) R. King & H. Robinson, 

Colombia. 
Ageratina gynoxoides (Wedd.) R. King & H. Robinson, Colom- 

Ageratina jahnii (B. Robinson) R. King & H. Robinson, Vene- 

Ageratina tinifolia (H.B.K.) R. King & H. Robinson, Colombia, 

Ageratina vacciniaefolia (Benth.) R. King Sc H. Robinson, Co- 

Ageratina latipes (Benth.) R. King & H. Robinson, Colombia. 
Ageratina lopez-mirandae R. King Sc H. Robinson, Peru. 
Ageratina macbridei (B, Robinson) R. King & H. Robinson, Peru. 
Ageratina mutiscuensis (B. Robinson) R. King Sc H. Robinson, 

Colombia. 
Ageratina neriifolia (B. Robinson) R. King Sc H. Robinson, Ven¬ 

ezuela. 
Ageratina ocanensis (B. Robinson) R. King & H. Robinson, Co¬ 

lombia. 
Ageratina paramensis (Aristeg.) R. King & H. Robinson, Vene- 

Subgenus Apoda 

Ageratina cuzcoensis (Hieron.) R. King & H. Robinson, Peru. 
Ageratina dombeyana (DC.) R. King & H. Robinson, Peru. 
Ageratina pentlandiana (DC.) R. King & H. Robinson, Peru, 

Bolivia. 
Ageratina simulans (B. Robinson) R. King & H. Robinson, Peru. 
Ageratina stictophylla (B. Robinson) R. King Sc H. Robinson, 

170. Oxylobus 

Oxylobus (Mocino ex DC.) A. Gray, Proc. Amer. Acad. Arts 15: 25. 1879. 
Phania section Oxylobus Mocino ex DC., Prodr. 5: 115. 1836. Type: Ageratum arbutifolium H.B.K. [= 

Oxylobus arbutifolius (H.B.K.) A. Gray]. 

Decumbent kerbs to low shrubs, moderately to densely branched. Stems terete, striated. Leaves opposite, 
short-petiolate; blades small, ovate to oblong, maigins crenate to subentire, venation trinervate, surface 
usually with glandular punctations. Inflorescence laxly to densely corymbose to subcymose; pedicels mod¬ 
erately long. Involucral bracts ca. 10-15, eximbricate, in 2-3 series, mostly subequal, spreading at maturity; 
receptacle slightly convex, epaleaceous, glabrous. Florets 20-75 in a head; corollas white or pink, with a long 
narrow basal tube and a narrowly campanulate limb, cells of throat elongate with sinuous lateral walls; lobes 
triangular, longer than wide, inner surface densely papillose, outer surface smooth with stalked glands or 
glabrous; anther collar cylindrical, elongate, composed of numerous subquadrate cells, cell walls with few 
or no annular thickenings; anther appendage large, ovate, longer than wide; style base enlarged, glabrous; 
style branches linear, densely long-papillose with strongly projecting cells on lateral and outer surfaces. 
Achenes fusiform, 5-ribbed, bearing short setulae; carpopodium distinct, often stipitate, shortly rounded, 
composed of short and subquadrate cells in many tiers, cell walls thin with beaded thickenings; pappus of 
a few short laciniate persistent squamellae, apical cells of pappus squamellae sharply acute. Pollen grains 
ca. 25 jum in diameter. Chromosome number x = 16. Plate 170. 

The members of the genus Oxylobus have usually been 
placed in or near the genera Ageratum or Phania in the 
traditional treatments of the Eupatorieae, a position based 
on the reduced form of pappus. B. Robinson (1913a), in 
his summary of the traditional generic concepts of the 
tribe, distinguished Oxylobus from Ageratum by the subfi- 
liform basal tubes and ampliate limbs of its corollas, and 

its subconaceous leaves. The suffruticose habit was also 
mentioned. The two genera Ageratum and Phania are 
close relatives to each other, but are thoroughly distinct 
from Oxylobus, having conical receptacles, strongly an- 
nulated cell walls in the anther collars, roughened outer 
surfaces of the corolla lobes, unusually obvious recessed 
glandular punctations on the leaf undersurfaces, and a 
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pillose inner surfaces and smooth outer surfaces of the 
corolla lobes, the same enlarged base on the style, and the 
same form of long anther collar with numerous subquad¬ 
rate scarcely ornamented cells. Oxylobus differs primarily 
by the short squamiform pappus, with shorter and usually 
broader segments than any of the somewhat shortened 
forms in Ageratina subgenus Neogreenella. The carpo¬ 
podium is distinct and the pappus persistent, unlike the 
related genus Piptothrix, and the heads have no paleae as 
in Jaliscoa, two other closely related genera with some¬ 
times defective pappus. 

Not only is Oxylobus closely related to Ageratina, but 
the habit, including the form of the leaves, the form of 
the carpopodium, and the presence of sesquiterpene lac¬ 
tones (Bohlmann et al., 1980ft) are all features shared with 
Ageratina subgenus Neogreenella which occurs in much 
of the same area. They are different from the subgenus 
Ageratina. A position close to subgenus Neogreenella is 
not certain, however, since the corollas have slender basal 
tubes as in the subgenus Ageratina, and the glands con¬ 
taining the sesquiterpene lactones tend to be stalked and 
protuberant rather than punctate. It also seems notable 
that Oxylobus has one species O. glanduliferus, which 
extends its range from Mexico south to Colombia and 
Venezuela, exceeding the range of the subgenus Neogreen¬ 
ella which does not reach South America. 

The chromosome number of Oxylobus, as seen in four 
of the species, is x = 16 (R. King et al., 1976). The number 
tends to confirm the relationship to Ageratina but is con¬ 
sistently different from the x = 17 that is basic to most 
of the latter genus. The lower number of Oxylobus is easily 

derived from that in Ageratina, but the derivation is suf¬ 
ficiently matured to stabilize at a level below that in any 
other stable element counted in the subtribe. 

Paray (1958) described a species, Oxylobus macroeeph- 
alus, which has a habit similar to members of the genus. 
The latter species, however, has structural details of the 
subtribe Ageratinae close to the genus Carphochaete, and 
has been transferred to the genus Revealia (King & Rob¬ 
inson, 1976a, 1976d). 

Keys to most of the species of Oxylobus can be found 
in the revision by B. Robinson (1913ft) and the treatment 
of the Mexican species by Blake (1926). Three of the species 
are also treated for Guatemala by Williams (1976). Dis¬ 
tinctions of the only species not in any keys, O. subglabrus 
of Oaxaca, Mexico, are given by King and Robinson 
(1974a). 

The name Oxylobus apparently refers to the sharply 
pointed lobes of the corolla. The corolla lobes in Oxylobus 
and most related members of the Oxylobinae are distinct 
from those of Ageratum and Phania by being clearly lon¬ 
ger than wide. 

The following five species are recognized in the genus: 

Oxylobus adscendens (Schultz-Bip.) B. Robinson & Greenman 
in B. Robinson, Mexico, Guatemala. 

Oxylobus arbutifolius (H.B.K) A. Gray, Mexico, Guatemala. 
Oxylobus glanduliferus (Schultz-Bip. ex Benth. & Hook, f.) A. 

Gray, Mexico, Guatemala, Colombia, Venezuela. 
Oxylobus oaxacanus S. F. Blake, Mexico. 
Oxylobus subglabrus R. King & H. Robinson, Mexico. 

171. Piptothrix 

Piptothrix A. Gray, Proc. Amer. Acad. Arts 21: 383. 1886. Type: Piptothrix palmeri A. Gray. 

Erect herbs or weak shrubs, sparingly branched. Stems terete, not or scarcely striated, glabrous to puberulous 
or hirtellous. Leaves opposite, rarely subopposite, subsessile to short petiolate; blades ovate to narrowly 
ovate, bases rounded to obtuse, rather abrupt, margins serrulate to serrate, apex narrowly acute to acuminate, 
trinervate from or near base, often with minute reticulum of prominulous veinlets, with or without minute 
glandular punctations. Inflorescence a thyrsoid panicle with rather densely corymbose branches; pedicels 
mostly short. Involucral bracts ca. 7-15, eximbricate, in 2 equal to subequal series, persistent, spreading at 
maturity; receptacle slightly convex, epaleaceous, glabrous to spinose. Florets 7-18 in a head; corollas white, 
with narrow basal tube and funnelform to slightly campanulate limb, outer surface glabrous; cells of throat 
elongate with sinuous lateral walls; lobes triangular, ca, 1.5-2 times as long as wide, inner surface mamillose 
to nearly smooth, outer surface smooth; anther collar cylindrical, narrow, composed of numerous subquadrate 
cells below, elongate cells above, cell walls with little or no ornate thickening; anther appendage large, ovate 
or oblong, longer than wide; style base enlarged, glabrous; style branches narrowly linear, scarcely broadened 
distally, densely papillose. Achenes prismatic, 5-ribbed, setuliferous; carpopodium indistinct; pappus of ca. 
15-25 scabrid deciduous bristles, sometimes only half as long as corolla, apical cells acute, with a very short 
outer series of small setulae. Pollen grains ca. 20-23 in diameter. Plate 171. 

Piptothrix is one of the remarkable examples of a genus tinguishing character. As suggested by the name, pipto 
established and consistently maintained within the tra- (= fall) and thrix (= hair), the pappus bristles of the tra¬ 
ditional system of classification without any reliable dis- ditional species tend to be very deciduous, but not or 
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Plate 171. Piptothrix palmeri A. Gray.-A. Habit, * V2.-B. Head, x?.-C. Corolla showi 
Achene with a few representative deciduous pappus bristles, xll. 

ing anthers, x 14.—D. Style, x 14.—E. 
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scarcely more than those of many in the closely related 
genus Ageratina that were traditionally retained in Eu- 
patorium. The shortness of the bristles in some of the 
traditional species did not provide a consistent difference 
either. It is hardly necessary to say that the traditional 
concept of the genus Piptothrix was also somewhat un¬ 
natural, including as it did two paleaceous species that 
properly belong in Jaliscoa, and excluding one species, 
Eupatorium areolare that belonged in the genus. All of 
the included species did belong to the subtribe Oxylobi- 

The present reasons for recognizing Piptothrix as a dis¬ 
tinct genus are totally different from those used in the 
past. The most important feature delimiting the genus is 
the lack of a differentiated carpopodium. The latter feature 
is visible with normal approaches with a dissecting mi¬ 
croscope. The mamillose to nearly smooth inner surfaces 
of the corolla lobes are more difficult to see, but are con¬ 
sidered here as a more important technical distinction 
from Ageratina. The corolla lobe condition is considered 
as specialized in the generic group. It should be noted that 
papillosity survives on the style appendages. 

The species added to the genus during the present series 

of studies, P. areolaris (King & Robinson, 1970/), has a 
superficial resemblance to the others, and the relationship 
was anticipated to some extent by the passing comment 
of Cronquist (1965). The species is actually the most com¬ 
mon member of the genus as presently delimited, ranging 
from Jalisco in Mexico southeastward through Chiapas 
to Guatemala. The other species all have more limited 
distributions in western Mexico from Jalisco northward 
to Chihuahua. 

There is no key to the species of Piptothrix as presently 
delimited. A key to the traditional concept of the genus 
by Blake (1926) includes the four less common species. 
The excluded species, P. areolaris, is usually a more robust 
plant, and often has distinct spines on the receptacles that 
are absent in the rest of the genus. 

The following five species are recognized in the genus: 

Piptothrix areolaris (DC.) R. King & H. Robinson, Mexico, Gua- 

Piptothrix jaliscensis B. Robinson, Mexico. 
Piptothrix palmeri A. Gray, Mexico. 
Piptothrix pubens A. Gray in S. Watson, Mexico. 
Piptothrix sinaloae S. F. Blake, Mexico. 

172. Jaliscoa 

Jaliscoa S. Watson, Proc. Amer. Acad. Arts 25: 153. 1890. Type: Jaliscoa pringlei S. Watson. 

Erect perennial herbs or shrubs, sparingly branched. Stems terete, without distinct striations, glabrous to 
minutely puberulous, fistulose in part, usually clathrate in J. pringlei. Leaves opposite, rarely subopposite 
or temate, petioles sharply demarcated, moderately long; blades ovate to deltoid, base rounded to truncate, 
margins crenulate-serrulate to sharply serrate, apex shortly and often narrowly acuminate, trinervate from 
or near base, lower surface with reticulum of somewhat darkened non-prominulous veinlets. Inflorescence 
a lax pyramidal panicle, with rather densely corymbose lateral branches; pedicels short. Involucral bracts 
ca. 15-20, eximbricate, in 2 subequal to equal series, spreading with age, persistent; receptacle slightly convex, 
paleaceous. Florets 11-25 in a head; corollas white, with narrow basal tube and funnelform to slightly 
campanulate limb, outer surface glabrous; cells of throat elongate with sinuous lateral walls; lobes ca. 1.5 
times as long as wide, mamillose to short-papillose on inner surface, smooth on outer surface; anther collar 
elongate, cylindrical, composed of subquadrate cells below, elongate cells above, with little or no ornate 
thickening on walls; anther appendage large, ovate or triangular, slightly longer than wide; style base some¬ 
times enlarged, glabrous; style branches narrowly linear, densely papillose. Achenes prismatic, 4-5-ribbed, 
glabrous or bearing a few setulae near top; carpopodium usually distinct, symmetrical, annuliform to stopper¬ 
shaped, composed of 1-10 tiers of rather small subquadrate cells, with slightly thickened cell walls; pappus 
an obscure callus border or a lacerate-fimbriate crown or of rather short deciduous bristles, apical cells of 
bristles acute. Pollen grains ca. 18-23 pm in diameter. Plate 172. 

The genus Jaliscoa was established and maintained in 
the traditional system of classification on the basis of its 
reduced or lacking pappus and its paleaceous receptacle. 
The former character caused Watson (1890) to place the 
genus near Alomia, and the latter character provided dis¬ 
tinction from that genus. The paleae were not as important 
to B. Robinson (1913/a), who distinguished the genus in¬ 
stead by the shrubby habit and the fistulose often clathrate 

». The genus was originally monotypic, and a second 
;s described by Blake (1924) has proven to be a minor 
t of the type species (King & Robinson, 1970/j). 

Shortly after their first study. King and Robinson (1970b, 
1970/, 1970k) recognized a related group of genera in¬ 
cluding Ageratina, Oxylobus, Piptothrix, and Jaliscoa, 
among others, a group now recognized as the Oxylobinae. 
The genus Jaliscoa was found to be distinct within the 
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group by the presence of paleae on the receptacle, and two 
paleaceous species were transferred into the genus from 
the related Piptothrix. The two latter species, in addition 
to being paleaceous, differed from true Piptothrix by hav¬ 
ing distinct carpopodia, shorter pappus bristles, a tenden¬ 
cy for more broadly ovate, longer petiolate leaves, non- 
prominulous veinlets, and more flowers in the heads. The 
distinction of Jaliscoa from Piptothrix seems clearly nat¬ 
ural, but the two genera are undoubtedly each other’s 
closest relatives. 

The reduction of the pappus in Jaliscoa remains a fea¬ 
ture of interest. The pappus in the type species was orig¬ 
inally described as a callus border, but Blake (1924) de¬ 
scribed his species, which is a variant of the type, as having 
a lacerate-fimbriate crown. Examination shows that the 
actual pappus of the latter material is in the form of minute 
narrow projections that are essentially bristles. The latter 
type of pappus is not considered to be significantly dif¬ 
ferent in basic structure from the longer forms seen in the 
two species transferred from Piptothrix. The pappus re¬ 
duction series in Jaliscoa seems to be totally separate 
within the subtribe from those seen in the related genera 
Oxylobus and Spaniopappus. 

The holes in the stems of the type species of Jaliscoa 
are the kind of structure that would seem highly artifac- 

tual. Blake (1924) suggested that they were made by wee¬ 
vils. Nevertheless, at least some holes have been seen in 
the larger stems of every fully matured specimen, a fact 
that seems to justify B. Robinson’s (1913a) use of them 
as a key character. It would seem that the holes reflect 
some basic structural weakness that is characteristic in the 
stems of the species. 

The genus Jaliscoa is known from the State of Jalisco 
in Mexico, after which it is named, but the type species 
ranges eastward to Guerrero and Morelos along the south¬ 
ern side of the Central Plateau of Mexico. The other two 
species also occur in Jalisco, but J. goldmanii extends 
north into Chihuahua. 

Keys to the species of Jaliscoa are found in Standley’s 
Trees and Shrubs of Mexico (Blake, 1926) under the ge¬ 
neric names Jaliscoa and Piptothrix. Two species belong¬ 
ing to Jaliscoa are recognized under each of the generic 
names, and in each case these are presently considered to 
be a single species. 

The following three species are recognized in the genus: 

Jaliscoa goldmanii (B. Robinson) R. King & H. Robinson, Mex- 

173. Pachythamnus 

Pachythamnus (R. King & H. Robinson) R. King & H. Robinson, Phytologia 23: 153. 1972. 
Ageratina subgenus Pachythamnus R. King & H. Robinson, Phytologia 19: 228. 1970. Type: Eupatorium 

crassirameum B. Robinson. 

Shrubs or small trees, with few branches mostly innovating from below old inflorescences. Stems terete, 
swollen or somewhat succulent, becoming wrinkled when dry, glabrous, with large somewhat chambered 
pith. Leaves opposite, lacking at anthesis, with narrow moderately long petioles; blades broadly ovate to 
deltoid, base rather truncate with slight acumination, margins with a few blunt teeth, apiculate at tip, venation 
subtrinervate from above base, without glandular punctations. Inflorescence terminal, rather abrupt, densely 
corymbose; pedicels mostly rather short. Involucral bracts ca. 15, eximbrieate to scarcely subimbricate, in 
2-3 mostly subequal series, persistent, spreading with age, oblong to narrowly oblong with obtuse tips, mostly 
bicostate; receptacle slightly convex, with minute scattered hairs. Florets ca. 15 in a head; corollas white or 
lavender, narrowly funnelform, with narrowly cylindrical basal tubes, puberulous on upper tube and lower 
throat, glabrous inside; cells of throat oblong with sinuous lateral walls; lobes triangular, longer than wide, 
densely papillose on inner surface, outer surface and margins smooth below and with projecting cells above, 
without hairs or glands; anther collar cylindrical, composed of numerous subquadrate cells below, elongate 
cells above, cell walls with few or no ornate thickenings; anther appendage large, ovate, slightly longer than 
wide; style base not enlarged, glabrous; style appendages narrowly linear, not broadened distally, densely 
papillose. Achenes prismatic, usually 5-ribbed, setuliferous on ribs and sides; carpopodium distinct, shortly 
rounded or stopper-shaped, without upper rim, with moderately large subquadrate cells in ca. 5 tiers, cell 
walls rather thin with beaded thickenings; pappus of ca. 25 scabrid slender rather easily deciduous bristles 
in 1 series, not broadened distally, apical cells acute. Pollen grains ca. 20 pm in diameter. Plate 173. 

The genus Pachythamnus is thoroughly distinct in its Eupatorieae. Elsewhere in the Asteraceae the habit seems 
habit, with fattened stems that are leafless at anthesis. to be matched only in the Senecioneae, especially in the 
Such a habit is not seen in any other member of the genus Pittocaulon which is distinct in its alternate leaves 
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and resiniferous stems. The habits of both genera are rem¬ 
iniscent of the common Mexican and Central American 
species of Cnidoscolus of the Euphorbiaceae. 

In spite of the distinctive habit, the details of the corolla 
lobes and anthers show that Pachythamnus is closely re¬ 
lated to Ageratina, and the genus was originally treated 
in this series of studies as a subgenus of Ageratina (King 
& Robinson, 19706). The habit, the roughened distal out¬ 
side surfaces of the corolla lobes, and the lack of a basal 
enlargement on the style caused the elevation to generic 
level. All species of Ageratina have characteristically 
smooth rather cushion-like outer surfaces of the corolla 
lobes, and all but the members of the small Andean sub¬ 
genus Apoda have an enlarged style base. The carpopo- 
dium of Pachythamnus is like those in Ageratina subgenus 
Neogreenella, but the lack of glandular punctations and 
the rather distinct costae of the involucral bracts are more 
like the subgenus Ageratina. The involucral bracts are 
more unequal than those of either of the subgenera of 
Ageratina in Mexico or Central America. 

The genus Pachythamnus is comparatively xerophytic. 
According to Breedlove (pers. comm.), in Chiapas, the 
thick-stemmed shrub occurs on bare exposed lime out¬ 
crops. It flowers when leafless and is in leaf in the wet 
season. Williams (1976) cites a Nicaraguan specimen on 
a dry sun-heated lava flow. Williams comments on vari¬ 
ation in the species and suggests that there is more than 
one species, but the higher elevation vegetative specimen 
cited by him from Guatemala (Steyermark 51920), on 
examination proves to be the distinctive epiphytic Nel- 
sonianthus epiphyticus Robinson & Brettell of the Sene- 
cioneae. 

The generic name is from the Greek, pachys {- thick) 
and thamnos (= shrub), in reference to the shrubby habit 
with thickened stems of the plants. 

The following single species is recognized in the genus: 

Pachythamnus crassirameus (B. Robinson) R. King & H. Rob¬ 
inson, Mexico, Guatemala, El Salvador, Nicaragua. 

Spaniopappus B. Robinson, Contr. Gray Herb. n.s. 77: 45. 1926. Type: Spaniopappus ekamnii B. Robinson. 

Erect perennial herbs or shrubs, moderately branched. Stems terete, striated, fistulose, sparsely puberulous 
to hirtellous, often glabrous in aspect. Leaves opposite, slenderly petiolate, sometimes with slight wings; 
blades oblong-ovate to elliptical, base acute to acuminate, margins entire to remotely serrate or lobate- 
crenate, apex acute to slightly acuminate, with immediate tip often rather blunt, venation ascending-pinnate, 
lower pairs stronger and subtrinervate in aspect, without glandular punctations. Inflorescence rather broadly 
and laxly corymbose; pedicels moderately long. Involucral bracts ca. 15, weakly subimbricate, in 2-3 some¬ 
what unequal series, persistent, spreading with age, narrowly oblong to linear, mostly bicostate; receptacle 
slightly convex, epaleaceous, glabrous. Florets 25-60 in a head; corollas purple distally, narrowly funnelform 
with basal tube narrowly cylindrical or constricted above nectary, inner and outer surfaces glabrous; cells of 
throat oblong with sinuous lateral walls; lobes triangular, longer than wide, inner surface densely papillose 
with broad papillae, margins and outer surface papillose with strongly projecting cells; anther collar cylindrical, 
elongate, composed of subquadrate cells below, elongate cells above, cell walls with few or no ornate thick¬ 
enings; anther appendage large, ovate, slightly longer than wide; style base not or scarcely enlarged, glabrous; 
style appendages linear, scarcely broadened above base, mamillose to slightly papillose. Achenes prismatic, 
usually 5-ribbed, glabrous to sparsely setuliferous; carpopodium poorly to distinctly differentiated, with 
isolated sclerified cells or with 5-10 tiers of laxly subquadrate rather thin-walled cells, sometimes appearing 
rimmed by collapse of thin-walled cells above; pappus of ca. 40 persistent scabrid slender bristles in 1 series, 
apical cells acute, a few short bristles and a fringe of minute squamellae in S. ekmanii. Pollen grains ca. 25 
pm in diameter. Plate 174. 

and Robinson (1970/), Spaniopappus consists of a small 
group of closely related species in Cuba that are notable 
for their fistulose stems, lack of glands, weakly subim¬ 
bricate involucres, corolla lobes that are papillose on both 
surfaces, and style bases without enlargements. The leaves 
are subcamose or rather flaccid in appearance as seen in 
dried material, with the pinnately disposed secondary veins 
rather decurrent at their bases. The flowers in all the species 

seem to be characteristically purplish distally on the lobes 
and style branches. Most of the species are from the moun¬ 
tains of southern Oriente Province in eastern Cuba, but 
one species, S. iodostylus, is from the Trinidad Mountains 
in central Cuba. 

Spaniopappus owes its recognition under the traditional 
classification of the Eupatorieae to the fact that one of the 
species has a reduced pappus. The remaining species were 
all placed under the broad concept of Eupatorium pre- 



GENERA OF THE EU PAT OKIE AE 445 

•—B. Head, x7.—C. Corolla showing anthers, xl5.—D, Style, 



446 KING & ROBINSON 

vious to the present series of studies. In the original de¬ 
scription of the genus, B. Robinson (1926a) noted the 
pappus with bristles of different lengths in the type species, 
S. ekmanii, and made casual comparisons to Dissothrix, 
now placed in the Alomiinae, and Fleischmannia, now 
placed in the Fleischmanniinae. It is remarkable that B. 
Robinson did not notice the close similarity of his species 
to the closely related members of “Eupatorium” in Cuba 
with which it shares so many features. This is especially 
true since B. Robinson was the author of three of the 
related species, one being described in the same paper 
with the genus Spaniopappus. Except for the pappus, S. 
ekmanii seems to differ basically from the others only in 
the shorter base of the achene, and by the carpopodium 
with only a few scattered sclerified cells. 

The actual question about Spaniopappus at this time is 
its true relationship to Ageratina in the Oxylobinae. The 
genus is technically distinguished from Ageratina in the 
key only by the papillose outer surfaces of the corolla lobes 
and the unenlarged bases of the styles, but observation of 
floral details indicates that the two genera are more than 
technically distinct. Spaniopappus is not a member of the 
definite Ageratina group within the subtribe, the group 
that usually has enlarged style bases. The involucre of 
Spaniopappus is part of the problem, being basically sub¬ 
imbricate but with narrow bracts and a rather eximbricate 
appearance. The involucre is distinct in its details from 
other weakly subimbricate forms in the Oxylobinae, but 
it cannot be easily described for use as a key character. 

The distribution pattern of Spaniopappus seems rather 

anomalous in the Oxylobinae. Some species of Ageratina 
are endemic to the West Indies, but Spaniopappus is the 
only genus in the subtribe centered in or endemic to an 
area outside of the generally western parts of the American 
land mass. The geography adds to the impression of di¬ 
vergence from other members of the subtribe. 

Specimens of the genus Spaniopappus have a distinctly 
mesophytic appearance, and B. Robinson (1926a) re¬ 
ferred to the type as seeming to be a shy denizen of an 
exceptionally secluded habitat. Actual collection data in¬ 
dicated the plant was rare, in very dense low woods at 
the top of the mountain spur El Yunque. Material of S'. 
iodostylus is cited from moist ground or limestone, and 
the type of S. shaferi is said to be on rocks by water near 
the top of a waterfall. The only suggestion of common 
occurrence is in S. buckeri which is labelled a “tall weed” 
in windfall, Loma Cardero, Pico Tarquino. There is no 
key to the species. 

As indicated by B. Robinson (1926a) the generic name 
is from the Greek spanios (= scanty) and pappos (= coma). 

The following five species are recognized in the genus: 

Spaniopappus buckeri (B. Robinson) R. King & H. Robinson, 
Cuba. 

Spaniopappus ekmanii B. Robinson, Cuba. 
Spaniopappus hygrophilus (Alain) R. King & H. Robinson, Cuba. 
Spaniopappus iodostylus (B. Robinson) R. King & H. Robinson, 

Cuba. 
Spaniopappus shaferi (B. Robinson) R. King & H. Robinson, 

Cuba. 

175. Standleyanthus 

Standleyanthus R. King & H. Robinson, Phytologia 22:41.1971. Type: Eupatorium triptychum B. Robinson. 

Large flaccid shrub, with few branches, glabrous. Stems rather fleshy, terete, striated, fistulose. Leaves 
opposite, petioles long; blades divided into 3 leaflets, leaflets oblong-ovate, petiolulate, margins remotely 
crenate-undulate, apex narrowly acuminate, venation pinnate. Inflorescence terminal in branches, pyrami¬ 
dally paniculate; pedicels slender, short to moderately long. Involucral bracts ca. 12, eximbricate, in ca. 2 
subequal series, narrowly oblong, persistent, spreading with age, scarcely bicostate on outer surface; receptacle 
slightly convex, epaleaceous, glabrous. Florets ca. 12 in a head; corollas whitish?, narrowly funnelform with 
long cylindrical basal tube, outer and inner surfaces glabrous; cells of throat oblong with sinuous lateral 
walls; lobes triangular, slightly longer than wide, with dense prominent mamillae on inner surface, outer 
surface smooth below and somewhat mamillose above; anther collar cylindrical, composed of numerous 
subquadrate cells below, cell walls without ornate thickenings; anther appendage large, oblong-ovate, slightly 
longer than wide; style base scarcely thickened, glabrous; style appendages narrowly linear, scarcely broadened 
distally, slightly mamillose. Achenes prismatic, 4—5-ribbed, ribs prominent and usually pale, setuliferous, 
greatly expanded at base; carpopodium indistinct, sometimes with 1-2 tiers of subquadrate cells with firm 
thin walls; pappus of ca. 20 scabrid mostly persistent contiguous slender bristles in 1 series, not broadened 
distally, apical cells acute. Pollen grains ca. 21 pm in diameter. Plate 175. 

The genus Standleyanthus is easily distinguished from 
all other members of the Eupatorieae by the compound 
leaves having three large pinnately veined petiolulate leaf¬ 
lets. The leaflets themselves look like leaves to a greater 

extent than in any other dissected leaf type in the tribe. 
The petiolules are distinct and about 1 cm long. They 
appear unwinged but have the slight margin that is present 
in the petioles and petiolules of all members of the As- 
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icolous like Neomirandea. The habit is not certain, how¬ 
ever, and in any case the floral details are different. The 
involucre is essentially eximbricate with only a few shorter 
outer bracts, and the inner surface of the corolla lobes is 
mamillose. The latter characters combined with the an¬ 
ther collar indicate a position for the genus in the subtribe 
Oxylobinae. The fistulose stems and generally flaccid ap¬ 
pearance may indicate closest relationship to the Cuban 
genus Spaniopappus in the subtribe. The very slight en¬ 
largement of the style bases is not significant, and is not 
comparable to that noted in Ageratina, Oxylobus, and 
their closest relatives. 

Standleyanthns is presently known from a single spec¬ 
imen with a single stem. The Standley collection is cited 

from El Muiieco, south of Navarro, in the Province of 
Cartago, Costa Rica, at an altitude of about 1,400 m. The 
collection data indicates the plant was a large shrub in a 
wet forest. Recent attempts to collect the genus by R. King 
have found that any such habitat at the locality has been 
destroyed, and it is possible that the genus Standleyanthns 

The generic name honors Paul C. Standley, collector of 
the type specimen, specialist in Rubiaceae, and author of 
floras of Costa Rica, Guatemala, and Mexico. 

The following single species is recognized in the genus: 

Standleyanthns triptychus (B. Robinson) R. King & H. Robinson, 
Costa Rica. 

176. Kaunia 

Kaunia R. King & H. Robinson, Phytologia 47: 258. 1980. Type: Eupatorium eucosmoides B. Robinson. 

Erect shrubs or small trees, to 4 m tall, moderately branched. Stems terete, striated, glabrous to tomentellous. 
Leaves opposite, distinctly petiolate, petioles short in K. pachanor, blades usually ovate, base rounded to 
acuminate, margins entire to serrate, apex broadly to narrowly acute, venation pinnate to subtrinervate from 
above base, with or without small dark immersed glandular punctations, often with small reticulum of slightly 
insculpate veinlets. Inflorescences terminal on branches, thyrsoid to corymbose with densely corymbose 
branches, branches opposite, branchlets with few to many small bracts; pedicels short. Involucral bracts ca. 
12-21, weakly subimbricate, in ca. 2-3 series, subequal to unequal, persistent, spreading with age, with two 
short narrow costae outside; receptacle slightly convex, epaleaceous, glabrous. Florets (10—) 16-50 in a head; 
corollas usually white or violet, narrowly fimnelform, glabrous inside and on lower outer surface; cells of 
throat laxly oblong, with weakly to strongly sinuous lateral walls; lobes triangular, slightly longer than wide, 
inner surface nearly smooth with subquadrate to short-oblong cells, outer surface smooth and somewhat 
padded, with occasional glands; anther collar cylindrical, elongate, composed of numerous subquadrate cells 
below, cell walls with few or no ornate thickenings; anther appendage large, ovate, slightly longer than wide; 
style base not enlarged, glabrous; style branches narrowly linear, smooth to slightly mamillose. Achenes 
prismatic, 5-ribbed, base and apex usually densely setuliferous or glanduliferous; carpopodium distinct, 
symmetrical, annuliform to shortly stopper-shaped, composed of ca. 5 tiers of subquadrate cells, with cell 
walls not thickened; pappus of ca. 25-30 scabrid persistent contiguous slender bristles in 1 series, not 
broadened distally, apical cells acute. Pollen grains ca. 20-22 pm in diameter. Plate 176. 

The genus Kaunia has the general lack of specializations 
of style base and corolla lobes that is normally charac¬ 
teristic of the subtribe Critoniinae, and a position in that 
subtribe might initially seem most likely. Certain details 
such as the unenlarged tips of the style branches, the weak¬ 
ly subimbricate involucres, the narrow anther collars with 
essentially unomamented cell walls, and the carpopodial 
cells with scarcely thickened walls form a combination 
not known in the Critoniinae, however. The true rela¬ 
tionship of Kaunia is ultimately seen in the detailed struc¬ 
ture of the corolla lobes, with the rather cushion-like outer 
surface and the shortened nearly isodiametric cells of the 
inner surface. Except for the lack of papillae on the inner 
surface, the corolla lobes are like those of Ageratina in the 
Oxylobinae, and a position in that subtribe is supported 
by most structural features and the geography of the genus. 

The general lack of specialization in the style base and 
corolla lobes in Kaunia, that cause confusion in its subge¬ 
neric placement, prove highly useful as distinguishing 
characters within the Oxylobinae. Neither of the unspe¬ 
cialized features is unique to Kaunia in the subtribe. 
Unenlarged style bases are found in Ageratina subgenus 
Apoda, and Jaramilloa of South America, Pachythamnus 
and Standleyanthus of Mexico and Central America, and 
Spaniopappus of Cuba. The non-papillose or non-mam- 
illose inner surface of the corolla lobes is more restricted, 
occurring elsewhere in the subtribe in Jaramilloa and Pip- 
tot hrix. The only other member of the subtribe sharing 
both features, Jaramilloa, is geographically isolated in 
northern Colombia, has specialized granular pubescence 
on the stems and leaves, and has corollas with campan- 
ulate throats. 
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Kaunia is believed to be most closely related in the 
subtribe to Jaramilloa, and the two seem to represent an 
early divergence in the subtribe restricted to South Amer¬ 
ica. The Ageratina subgenus Apoda, which is sympatric, 
is a more herbaceous group that seems to represent a more 
recent extension of the Oxylobinae into South America. 
In considering Kaunia to represent an early divergence in 
the subtribe, there is no conclusion as to whether the 
unenlarged style bases and non-papillose inner surfaces 
of the corolla lobes were primitive or derived within the 
subtribe, but it is definitely felt at this time that Kaunia 
and Jaramilloa are not transitional in the subtribe to the 
Critoniinae, and relationship to the latter group is con- 

Kaunia, a genus of shrubs and small trees, seems geo¬ 
graphically concentrated in the area of Bolivia, with species 
in Peru, Argentina, and eastward into southern Brazil. 
The northernmost species, K. pachanoi of central Ecua¬ 
dor, differs from others by the comparatively few flowers 
(ca. ten) in the heads, and by the small elliptical leaves 
with very short petioles. The more typical element of the 
genus has broader leaves on distinct petioles, and has an 
unusual degree of variation within species as to the pinnate 
or subtrinervate form of leaf-venation. The more typical 
element also reaches southernmost Ecuador in the form 
of K. arbuscularis. 

Only one attempt has been made to count the chro¬ 
mosomes of Kaunia, by Royce Oliver, who obtained an 
uncertain high number near 45 (King & Robinson, 1980?). 
The chemistry of three species has been examined (Bohl- 
mann et al., 1981) with reports of thymol derivatives in 
all three. Guaianolides have been reported from K. ar¬ 
buscularis. 

Kaunia was named and delimited by King and Rob¬ 
inson (1980<?) to include species that had been previously 
placed in the broad traditional concept of Eupatorium. 
The generic name was selected to honor Edward Kaun of 
Baltimore, Maryland, who has greatly aided the present 
authors in the preparation of this treatment of the Eu- 

The following 14 species are recognized in the genus: 

Kaunia arbuscularis (B. Robinson) R. King & H. Robinson, Ec¬ 
uador. 

Kaunia camataguiensis (Hieron.) R. King & H. Robinson, Bo- 

Kaunia endyta (B. Robinson) R. King & H. Robinson, Peru. 
Kaunia eucosmoides (B. Robinson) R. King & H. Robinson, Peru. 
Kaunia grossidentata (Hieron.) R. King & H. Robinson, Bolivia. 
Kaunia gynoximorpha (Rusby ex B. Robinson) R. King & H. 

Robinson, Bolivia. 
Kaunia hosanensis (B. Robinson) R. King & H. Robinson, Bo- 

Kaunia ignorata (Hieron.) R. King & H. Robinson, Bolivia. 
KaUnia lasiophthalma (Hieron.) R. King & H. Robinson, Ar¬ 

gentina, Bolivia. 
Kaunia longipetiolata (Schultz-Bip. ex Rusby) R. King & H. Rob¬ 

inson, Bolivia. 
Kaunia pachanoi (B. Robinson) R. King & H. Robinson, Ecua- 

Kaunia rufescens (Lund ex DC.) R. King & H. Robinson, Bolivia, 
Brazil. 

Kaunia saltensis (Hieron.) R. King & H. Robinson, Argentina, 
Bolivia. 

Kaunia uber (B. Robinson) R. King & H. Robinson, Peru. 

Jaramilloa R. King & H. Robinson, Phytologia 47: 117. 1980. Type: Eupatorium hylibates B. Robinson. 

Erect shrubs or small trees, to 3 m tall, moderately branched. Stems terete to slightly hexagonal, scarcely 
striated, sometimes thickened, fistulose or non-fistulose, younger parts with dense granular yellowish pilosity. 
Leaves opposite, with rather long sharply delimited petioles; blades often large, broadly oblong, base often 
truncate to cordate, margins serrulate to scarcely undulate, apex short-acute, venation pinnate, widely spread¬ 
ing, often congested near base, glandular punctate above, sparsely to densely granulate-pilose below. Inflo¬ 
rescences terminal on branches, broadly corymbose with ascending opposite lower branches; heads short- 
pedicellate or sessile in glomerules. Involucral bracts ca. 12-23, weakly subimbricate, in ca. 3 unequal series, 
persistent, spreading with age, not obviously costate outside; receptacle slightly convex, epaleaceous, glabrous. 
Florets 14-20 in a head; corollas whitish, with narrow cylindrical basal tube and narrowly campanulate limb, 
glabrous on inner and lower outside surfaces; cells of throat oblong with laxly sinuous lateral walls; lobes 
scarcely to strongly longer than wide, slightly mamillose on inner surface with short cells, smooth and 
glanduliferous on outer surface; anther collar cylindrical, elongate, composed of numerous subquadrate cells 
below, elongate cells above, cell walls without or with slight beaded thickenings; anther appendages large, 
subquadrate to shortly oblong-ovate; style base without node, glabrous, style shaft slightly thickened; style 
appendages narrowly linear, strongly prorulose. Achenes prismatic, 5-ribbed, setuliferous or glanduliferous; 
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Plate 177. JaramiUoa hylibates (B. Robinson) R. King & H. Robinson.-A. Habit, x«a-B. Lower leaf, x»/«.-C. Head, x5.-D. 
Corolla outer surface, * 11.—E. Corolla inner surface with anthers, x 1 l.-F. Style, x 11,-0. Achene, x 11. 

carpopodium short-cylindrical, broader than high, symmetrical, without or with slight upper rim, cells 
quadrate to short-oblong in ca. 7 tiers, cell walls scarcely thickened; pappus of ca. 25-50 scabrid rather easily 
deciduous slender contiguous bristles in 1-2 series, sometimes borne on outer surface of callus, not broadened 
distally, apical cells acute. Pollen grains ca. 25^m in diameter. Plate 177. 
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The genus Jaramilloa is placed here in the subtribe 
Oxylobinae near the genus Kaunia. Both genera appear 
to represent a South American element of the subtribe 
differing from other members of the Oxylobinae by the 
unenlarged style bases and the non-papillose or non-mam- 
illose inner surfaces of the corolla lobes. The latter Cri- 
toniine features are dismissed as evidence of relationship 
because of the elongate anther collars with numerous 
subquadrate cells and the distinct carpopodia with rather 
thin-walled cells which are more indicative of the Oxy¬ 
lobinae. The genus Jaramilloa seems easier to accept than 
Kaunia as a member of the Oxylobinae because of its 
campanulate corolla limbs superficially resembling those 
of typical Ageratina. Nevertheless, relationship of Jar¬ 
amilloa within the subtribe seems clearly with Kaunia 
rather than with Ageratina. 

Both species of Jaramilloa have a rather distinctive 
form of pubescence on the stems and leaves unlike that 
of any other genera in the subtribe. The yellowish hairs 

and look granular as a result of their short stout shape. 
The nearest approximation of the hair-type in the Eu- 
patorieae is in the Critoniine genus Corethamnium, also 
of Colombia, but the hairs of the latter have the cells thick- 
walled and partially biseriate. Other features of corolla 
shape, carpopodial structure, and style appendage indicate 
that the latter genus has no close relationship. The style 

appendages of Corethamnium are actually more papillose 
than those of Jaramilloa, a situation that is the reverse of 
that in most Oxylobinae and Critoniinae. 

The species of Jaramilloa are restricted to northern 
Colombia. They share a similar appearance with large 
pinnately veined leaves, and broad subimbricate invo¬ 
lucres. The species are even alike in such details as the 
prorulose surface of the style appendages. As such, it is 
not surprising that the species were treated for years in 
herbaria as members of a single species. The two species 
are actually very distinct, however. Jaramilloa sanctae- 
martae differs from the type species by having fistulose 
stems, the heads in sessile clusters, the corolla lobes more 
deeply cut and twice as long as wide, the achenes bearing 
glands rather than short setulae, and the pappus being 
apical and biseriate. The pappus of the type species is 
inserted in a single series below the margin on the outer 
surface of the apical callus of the achene. A key to the 
species is provided by King and Robinson (1980k). 

The generic name honors R. Jaramillo Mejia of the staff 
at the Instituto de Ciencias Naturales in Bogota. 

The following two species are recognized in the genus: 

Jaramilloa hylibates (B. Robinson) R. King & H. Robinson, Co- 

Jaramilloa sanctae-martae R. King & H. Robinson, Colombia. 

Subtribe XVII. Hofmeisteriinae 

Hofmeisteriinae R. King & H. Robinson, Phytologia 46: 449. 1980. Type: Hofmeisteria Walp. 

Perennial herbs or small shrubs, moderately to densely branched, never rosulate. Leaves alternate, congested 
to subverticillate at bases of inflorescences; petioles usually elongate; blades usually lobed to dissected, 
glabrous or with small stipitate glands, without glandular punctations. Inflorescences of numerous erect long 
peduncles bearing single heads; involucres broadly campanulate; involucral bracts strongly subimbricate in 
4-6 unequal graduated series, appressed, mostly persistent; receptacle slightly convex, epaleaceous. Flowers 
100-250 in a head; corollas white or pink, very narrowly funnelform, glabrous; cells of throat elongate with 
sinuous lateral walls; lobes triangular to oblong, longer than wide, smooth on both surfaces, outer surface 
without stomata; anther collar narrowly cylindrical, poorly differentiated at base, cells oblong with weak 
beaded thickenings on walls; anther appendage usually slightly longer than wide, very short in two species; 
style base not enlarged, glabrous; style appendages slightly broadened and flattened distally, smooth or slightly 
mamillose. Achenes prismatic, 5-ribbed, micropunctations of achene walls not strongly aligned in transverse 
bands; carpopodium distinct, symmetrical, with slight upper rim, shortly stopper-shaped, with small broad 
cells in many tiers and ranks, rather thick-walled; pappus of 3-15 tapering persistent bristles, sometimes 
with intervening squamellae, apical cells acute. Pollen grains with numerous slight spinules, appearing nearly 
smooth under light microscope. Basic chromosome numbers x = 18 or 19. 

niinae seems closest, differing most obviously by its pa¬ 
leaceous receptacles and its more spinulose pollen. The 
Hofmeisteriinae, with its strongly subimbricate involu¬ 
cres, is not considered closely related to the preceding 
Oxylobinae. 

In spite of few species and general uniformity, the mem- 

The subtribe Hofmeisteriinae with the single genus Hof¬ 
meisteria is placed in the sequence of subtribes in the 
present treatment mostly on the basis of its narrow anther 
collars with weakly ornamented cell walls and its high 
basic chromosome number. Actual relationships are 
somewhat uncertain, but the following subtribe Oaxaca- 
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bers of the subtribe Hofinei 
variation in two features, the pappus and the anther ap¬ 
pendage, once commonly used to distinguish genera in 
the Eupatorieae. None of the species have more than 15 
bristles in the pappus, and none have been placed in the 
broad concept of Eupatorium. However, two species with 
only five pappus bristles have been placed in Fleisch- 
mannia of the Fleischmanniinae, and others with alter- 

ated with species of Malperia and Pleurocoronis of the 
Alomiinae. These elements are properly distinguished by 
King and Robinson (1966). The Hofmeisteriinae has none 

of the Fleischmanniinae, and does not have the upwardly 
narrowed corollas or greatly broadened style branches of 
the Alomiinae. The short form of anther appendage found 
in two species of the Hofmeisteriinae has caused a place¬ 
ment of one of these among the so-called Piqueriinae, but 
the members of Hofmeisteria lack the papillosity of the 
corolla lobes found in most members of the Ageratinae 
to which Piqueria belongs. 

The members of the Hofmeisteriinae seem distinguish¬ 
able from the Ageratinae, the Alomiinae, and the Fleisch¬ 

manniinae by the higher basic chromosome number. The 
other subtribes all have a basic number of x — 9 or 10. 
The numbers in the Hofmeisteriinae, however, are based 
upon reports of a single species, and other species are not 
counted (R. King et al., 1976). 

The pollen grains of the Hofmeisteriinae are charac¬ 
teristic of the group and unique in the Eupatorieae. Al¬ 
though spinulose like others in the tribe, the spinules are 
more numerous and much smaller than those of most 
other members of the subfamily Asteroideae. The pollen 
grains do not appear spinulose under the light microscope, 
only slightly roughened. The spinules can be seen clearly 
using the scanning electron microscope (H. Robinson & 
King, 1977). 

Chemical study of the Hofmeisteriinae has been min¬ 
imal, involving only material admixed with a sample of 
Carterothamnus (Bohlmann et al., 1979a). Only benzo- 
furans are reported, a type of compound common in the 
Eupatorieae. 

The single included genus, Hofmeisteria, is restricted 
to Mexico, occurring mostly in the western part of that 

178. Hofmeisteria 

Hofmeisteria Walp., Repert. Bot. Syst. 6: 106. 1846. Type: Helogyne fasciculata Benth. 
Helogyne Benth., Bot. Voy. Sulphur 20. 1844. Type: Helogyne fasciculata Benth., non Helogyne Nutt., 

1841. 
Podophania Baillon, Bull. Mens. Soc. Linn. Paris 1: 268. 1880. Type: Podophania ghiesbreghtiana Baillon 

[= Hofmeisteria dissecta (Hook. & Am.) R. King & H. Robinson]. 

Perennial herbs or woody subshrubs, moderately to densely branched, glabrous or with small stipitate 
glands. Stems terete, scarcely or not striated. Leaves alternate in two-fifths phyllotaxy, usually congested at 
flowering nodes and appearing whorled, not congested in H.filifolia, petioles usually distinct and rather long, 
not distinct from undivided blade in some H. filifolia\ blades broadly ovate to filiform in outline, margin 
entire to lobed or greatly dissected into cuneate or filiform segments, basically trinervate, sometimes uni¬ 
costate. Inflorescences monocephalic, with heads on long erect scapiform peduncles; heads broadly cam- 
panulate. Involucral bracts ca. 50-100, subimbricate, in 4-6 strongly unequal graduated series, appressed, 
with apices acute to pungent, outer surface with 4 low costae; receptacle convex, epaleaceous, glabrous. 
Florets (100-)150-175(-250) in a head; corollas white, pink, or lavender, very narrowly funnelform, nearly 
tubular, glabrous on inner and outer surfaces; cells of throat elongate with sinuous lateral walls; lobes triangular 
to oblong, longer than wide, smooth on both surfaces, with papillae at tip; anther collar narrowly cylindrical, 
poorly differentiated, cells oblong with weak beaded thickenings on walls; anther appendage usually large, 
ovate, as long as wide, short in H. dissecta and H. sinaloensis; style base not enlarged, glabrous; style 
appendages slightly enlarged and flattened distally, smooth or slightly mamillose. Achenes prismatic, 5- 
ribbed, setuliferous on ribs; carpopodium distinct, symmetrical, broadly stopper-shaped, composed of ca. 
7-8 tiers of rather thick-walled subquadrate to broadly oblong cells; pappus of 3-15 scabrid tapering bristles, 
with 6-10 intervening lacerate squamellae in species with less bristles, persistent, apical cells acute. Pollen 
grains ca. 11-18 in diameter, scarcely spinulose. Plate 178. 

The genus Hofmeisteria has a distinctive appearance long peduncles bearing solitary heads. The naturalness of 
with its usually lobed or dissected leaves congested at the the genus is confirmed by such details as the appressed 
bases of the inflorescences, and with its numerous erect strongly subimbricate involucral bracts, the narrow gla- 
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In two respects, the genus was treated properly in older 
treatments. As a result of the comparatively few bristles 
in the pappus, none of the species have been placed in 
the broad concept of Eupatorium. Also, Bentham (1844), 
who first recognized the group at generic level, mentioned 
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two possible congeners, Phanial urenifolia and Phanial 
dissecta, representing much of the presently recognized 
diversity of the genus. Unfortunately, the very natural and 
distinctive genus Hofmeisteria shows variation in two of 
its structures, the pappus and the anther appendage, and 
these two structures were used to define genera in the later 
traditional systems of classification (Bentham & Hooker, 
1873; B. Robinson, 1913a). At the time the present series 
of studies began, the species of Hofmeisteria were distrib¬ 
uted among three genera, and members of two other gen¬ 
era were placed in Hofmeisteria, 

The traditional concept of Hofmeisteria came to be based 

Foreign elements included in tl 
the genus Pleurocoronis, 
peria, both of the subtribe Alomiinae. The latter differ in 
essential details of habit, corolla pubescence, achene and 
carpopodium form, and pollen surface, and were excluded 
by King and Robinson (1966). Species of Hofmeisteria 
excluded in the traditional classification were two types 
lacking squamellae in the pappus. Two species, H. stand- 
leyi and H. urenifolia, have only five bristles 
and were placed on that basis in the tradii 
of Fleisehmannia. Phanial dissecta, with ir 
the pappus and a short anther appendage, 
a separate genus Podophania. These three n< 
bearing species were placed in Hofmeisteria by King and 
Robinson (1966). It seems notable that a second species 
with a short anther appendage, H. sinaloensis, was already 
placed in Hofmeisteria. 

The members of the genus Hofmeisteria are known only 

from Mexico, mostly in the western part, especially around 
the Gulf of California. A few specimens have been re¬ 
corded from as far east as Chiapas. The most frequently 
cited habitats are on or among rocks, or in crevices on 
cliffs, usually near streams or seepage. A number of the 
more xeric and exposed species, including the type, are 
rather succulent. The two groups, including H. standleyi 
and H. urenifolia with five bristles in the pappus, and H. 
dissecta and H. sinaloensis with short anther appendages, 
have thinner leaves and apparently occur in more shaded 
habitats. 

The genus Hofmeisteria was redelimited by King and 
Robinson (1966) and was monographed and a key pro¬ 
vided by R. King (1967c). 

The generic name is said by Walpers (1846-1847) to 
honor Fr. Hofmeister, bibliopolae Lipsiensis viri de re 
herbaria meritissimi. This is evidently Wilhelm Friedrich 
Benedict Hofmeister, 1824-1877 of Leipzig. 

The following eight species are recognized in the genus: 

Hofmeisteria crassifolia S. Watson, Mexico. 
Hofmeisteria dissecta (Hook. & Am.) R. King & H. Robinson, 

Mexico. 
Hofmeisteria fasciculata (Benth.) Walp., Mexico. 
Hofmeisteria fiiifoHa I. M. Johnston, Mexico. 
Hofmeisteria schaffneri (A. Gray) R. King & H. Robinson, Mex- 

Hofmeisteria sinaloensis H. Gentry, Mexico. 
Hofmeisteria standleyi (S. F. Blake) R. King & H. Robinson, 

Hofmeisteria urenifolia (Hook. & Am.) Walp., Mexico. 

Subtribe XVIII. Oaxacaniinae 

Oaxacaniinae R. King & H. Robinson, Phytologia 46:449.1980. Type: Oaxacania B. Robinson & Greenman. 

Sprawling subshrubs or shrubs, moderately to densely branched, not rosulate. Leaves alternate, distinctly 
petiolate; blades palmate, cleft with 3-7 oblong lobes, viscid with minutely stipitate or sessile glands. Inflo¬ 
rescences with solitary heads on long erect peduncles or a laxly branching leafy cyme with few heads; involucres 
broadly campanulate; bracts strongly subimbricate, in ca. 5 strongly unequal graduated series, appressed, 
mostly persistent, with innermost somewhat deciduous, with 4 broad costae, fringed at tip; receptacle slightly 
convex, with well-developed paleae, paleae with florets easily deciduous. Flowers 50-100 in a head; corollas 
white, narrowly funnelform with narrow basal tube, stipitate-glandular or glabrous on outer surface; cells of 
throat elongate with sinuous lateral walls; lobes triangular, slightly to distinctly longer than wide, smooth 
on both surfaces or somewhat papillose on inner surface, outer surface without stomata; anther collar narrowly 
cylindrical, poorly differentiated or with numerous subquadrate cells below, cell walls without ornate thick¬ 
enings on walls; anther appendage large, as long as wide to twice as long as wide; style base with enlarged 
cone or annulus, glabrous; style appendages either narrowly linear and papillose or filiform with distinct 
broadened and thickened smooth tip. Achenes prismatic or compressed, with 2 or 5 ribs, micropunctations 
of achene walls not strongly aligned in transverse bands; carpopodium distinct with slight upper rim, sym¬ 
metrical, shortly stopper-shaped, with small cells in ranks and tiers, cell walls somewhat thick-walled; pappus 
obsolete or a short laciniate crown, or with one long bristle, persistent, with apical cells rounded to acute. 
Basic chromosome number x = 18. 
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The subtribe Oaxacaniinae has a number of features 
that can serve as the basis for interesting speculation. The 
subtribe consists of two unquestionably related although 
very different genera, each with a very localized distri¬ 
bution in widely separated xeric parts of Mexico. The 
obvious impression is of a relictual group of some age. 
The opportunities for speculation are increased by the 
characteristic paleaceous receptacles in both genera, and 
the reduced form of pappus that is found in each. It is 
notable that one of the genera, Oaxacania, also has a 

le, one of two genera in the Eupatorieae 
with this form. The Oaxacaniinae are at least a remarkable 
parallelism of the tribe Heliantheae. The opposite-leaved 
condition that seems basic to most members of both the 
Eupatorieae and the Heliantheae, however, is not found 
in the Oaxacaniinae. Also, there can be no doubt that the 
Oaxacaniinae is a totally characteristic member of the 
tribe Eupatorieae, with probable closest relationship to 
the preceding subtribe, Hofmeisteriinae. 

The subtribe Oaxacaniinae has the general habit and 
many structural details as in the Hofmeisteriinae, includ- 

involucral bracts. Neither subtribe shows 
the glandular punctations that are widely distributed else¬ 
where in the Asteraceae, but both have small glandular 
hairs that are subsessile to stipitate. Both subtribes have 
similar stopper-shaped carpopodia. These features sup¬ 
port the idea of close relationship between the two groups. 
The Oaxacaniinae is thoroughly distinct, however, in the 
presence of paleae on the receptacle, the enlargement at 
the base of the style, and the pollen surface with larger 
less numerous spinules. Also, the corollas of the Oaxa¬ 
caniinae are more funnelform. 

A more remote relationship of the Oaxacaniinae may 
be to the subtribes Ayapaninae and Alomiinae. The style 

appendage of Carterothamnus has a broadened and thick¬ 
ened fusiform tip, similar to that in Gongrostylus of the 
Ayapaninae. Style branches that are thickened as well as 
broadened seem to be characteristic of the Alomiinae, the 
close relative of the subtribe Ayapaninae. The Oaxaca¬ 
niinae also has an enlarged style base, a feature found in 
many Ayapaninae and Alomiinae. Still, the stylar enlarge¬ 
ment in the Oaxacaniinae is more conical with a rim of 
more differentiated cells, and the cell walls of the anther 
collars do not have the annulations characteristic of the 
latter subtribes. 

The paleae of the Oaxacaniinae are of particular inter¬ 
est. Although various other Eupatorieae have paleae, those 
paleae are of a comparatively superficial type easily dis¬ 
missed as secondarily derived from epaleaceous ancestors. 
In the Oaxacaniinae, the paleae seem to enclose the florets 
at the base, and the two structures are usually extracted 
as a unit. Such paleae are the only ones in the tribe that 
seem possibly primitive in form. 

Considering the generally close relationship, the two 
genera of the Oaxacaniinae, Oaxacania and Carterotham¬ 
nus differ in a number of significant features. The contrasts 
in form of the achenes, papillosity of the inner surface of 
the corolla lobes and style, and the shape of the style tips 
seem particularly striking. The pollen is also remarkably 
different in size, although pollen of the Oaxacania size 
has been seen adherent to the styles of Carterothamnus 
(King & Robinson, 1970e). There prove to be many other 
Eupatorieae with the same large size, however. 

Oaxacania and Carterothamnus are both restricted to 
Mexico, but the genera are separated within that country 
by a distance of over 2,000 km. Each of the genera is 
known from only a small area, and both seem to be re¬ 
stricted to rather vertical rock faces where collecting is 

Chemistry has been studied only in Carterothamnus. 

KEY TO THE GENERA OF THE SUBTRIBE OAXACANIINAE 

1. Achene flattened; pappus obsolete or with a short laciniate crown; corolla tube with numerous stalked glands on outer surface; 
style branches thin with scarcely enlarged tips- - 179. Oaxacania 

1'. Achene prismatic; pappus of numerous scales and one long bristle; corolla glabrous on outer surface; style branches strongly 
clavate _ : - . ;; igo. Carterothamnus 

179. Oaxacania 

Oaxacania B. Robinson & Greenman, Amer. J. Sci., Ser. 3, 50: 151. 1895. Type: Oaxacania malvaefolia 
B. Robinson & Greenman. 

Sprawling subshrubs or shrubs, moderately to densely branched. Stems terete, striated, covered with long, 
minutely gland-tipped hairs. Leaves alternate, petiole distinct, moderately long; blade herbaceous, orbicular 
to reniform, 3-7 cleft to two-thirds or more toward base, lobes oblong, trinervate at base, surfaces with 
numerous stipitate minutely tipped glands. Inflorescence terminal on leafy branches, laxly cymose; peduncles 
moderately long, hirsute with stipitate glands; heads broadly campanulate. Involucral bracts ca. 30-40, 
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subimbricate, in ca. 4-6 strongly unequal graduated series, appressed, mostly persistent, inner bracts some¬ 
what deciduous, apices narrowly acuminate and densely fringed, outer surface with 4 costae, receptacle 
slightly convex, paleaceous; paleae deciduous, linear-lanceolate, with single floret partially enclosed by base 
of each palea. Florets ca. 100 in a head; corollas white, narrowly funnelform, with basal tube long and slender 
with enlarged base and apex, outer surface of tube with numerous stipitate glands, a few smaller stipitate 
glands distally on limb; cells of throat elongate with sinuous lateral walls; lobes triangular-oblong, ca. 1.5 
times as long as wide, papillose on inner surface, smooth and somewhat thickened on outer surface; anther 
collar long-cylindrical, with numerous subquadrate or shorter cells in basal half, oblong above, cell walls 
somewhat thickened without distinct ornamentation; anther appendage large, ovate, ca. 2.5 times as long as 
wide, rounded to truncate at tip; style base enlarged, conical, truncate below against nectary, with retrorsely 
projecting rim of marginal cells, glabrous; style appendages narrowly linear, densely long-papillose. Achenes 
compressed, linear-oblong, with 2 ribs or 2 pairs of ribs, with slender base, blunt-tipped setulae on nbs; 
carpopodium distinct, with slight upper rim, symmetrical, shortly stopper-shaped, composed of short-oblong 
cells in ranks and in ca. 5 tiers, cell walls moderately thickened; pappus obsolete or a short laciniate crown, 
apical cells of segments blunt. Pollen grains ca. 25 ixm in diameter. Plate 179. 

The genus Oaxacania is distinctive in its alternate pet- 
iolate leaves with palmately lobed blades, its stipitate 
glandular pubescence, its flattened achenes, and its ob¬ 
solete pappus, the characters emphasized by B. Robinson 
and Greenman (1895) when they compared the genus with 
the broad traditional concept of Alomia. The paleae of 
the receptacle were also noted by those authors, but were 
not considered different from paleae in other members of 
the Eupatorieae. There was no appreciation of the ex¬ 
tremely isolated position of Oaxacania in the Eupatorieae. 

The only reasonably close relative of Oaxacania seems 
to be the comparatively recently described Carterotham- 
nus of southern Baja California. The latter genus has a 
similar phyllotaxy and leaf form, and also has elongate 
peduncles, subimbricate involucres, paleaceous recepta¬ 
cles, and a reduced pappus. Nevertheless, the two genera 
differ in a number of important characters. Carterotham- 
nus has subsessile rather than long-stipitate glands, the 
peduncles are completely solitary, the involucral bracts 
have blunt apices, the corollas are glabrous on the outer 
surface, the inner surfaces of the corolla lobes are not 
papillose, the style appendages are nearly smooth with 
greatly enlarged nodular apices, the achenes are not flat¬ 
tened, and the pappus retains distinct squamellae and a 
single long bristle. It is considered significant that the 
closest relative of Oaxacania is itself so different. 

The paleae of the receptacle in Oaxacania and Cartero- 
thamnus are the most important feature on which the 

ture than the various other paleae found in the Eupato¬ 
rieae, and they are more closely associated with the ad¬ 
jacent flowers. The paleae and florets seem to detach from 
the receptacle as a unit. This is most strongly developed 
in Oaxacania, where the base of the palea somewhat en¬ 
closes the achene. 

The achene of Oaxacania is one of the two examples 
in the Eupatorieae that is compressed. The compression 
in Oaxacania is incomplete, with two ribs surviving along 
each margin. The other genus of the Eupatorieae with 
compressed achenes, Macvaughiella (= Schaetzellia 
Schultz-Bip.), is a member of the subtribe Ageratinae, 
apparently near Stevia, having an eximbricate subequal 
involucre, comparatively few-flowered heads, no paleae, 
two-ribbed achenes, and a two-bristled pappus. 

The pappus in Oaxacania is reduced to a small fringe 
of setulae that closely resemble those along the ribs of the 
achene. Such setulae do not necessarily represent a true 
pappus, and the achenes are probably best regarded as 
epappose. 

The genus Oaxacania appears to be restricted to steep 
rocks or cliffs in northern Oaxaca and immediately ad¬ 
jacent southern Puebla, in eastcentral Mexico. The type 
locality in Tomellin Canyon is recorded as 3,000 ft. in 
elevation. The generic name refers to the state of Oaxaca 
from which the plant was originally described. 

The following single species is recognized in the genus: 

Oaxacania malvaefolia B. Robinson & Greenman, Mexico. 

180. Carterothamnus 

Carterothamnus R. King, Rhodora 69: 45. 1967. Type: Carterothamnus anomalochaeta R. King. 

Sprawling to pendent subshrubs or shrubs, moderately to densely branched. Stems terete, striated, with 
minute subsessile glandular hairs in younger parts. Leaves alternate, petioles distinct, moderately long; blades 
subcoriaceous, broadly 3-7 cleft two-thirds or more to base, lobes oblong, often narrow, trinervate at base, 
surfaces smooth with minute essentially sessile glandular dots releasing viscid fluid on surfaces when mature. 
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Inflorescences terminal on leafy shoots, heads solitary on moderately long erect peduncles; heads broadly 
campanulate. Involucral bracts ca. 30-40, subimbricate, in 4-6 strongly unequal graduated series, appressed, 
mostly persistent, inner bracts somewhat deciduous, apices obtuse and fringed, outer surface with 4 costae; 
receptacle convex with slight central depression, paleaceous; paleae deciduous, linear with slightly broadened 
fringed tips, basally appressed to and usually extracted with florets. Florets ca. 50 in a head; corollas white, 
narrowly funnelform with slender basal tube enlarged slightly at base and apex, glabrous on both surfaces; 
cells of throat elongate with sinuous lateral walls; lobes triangular, slightly longer than wide, with large slightly 
bulging cells on inner surface, smooth and somewhat thickened on outer surface; anther collar cylindrical, 
poorly differentiated, cell walls not sclerified or ornamented; anther appendage large, as wide as long, truncated 
to somewhat retuse; style base enlarged in small node, with girdle of large firm-walled cells in ca. 2 series, 
glabrous; style appendages slender and scarcely mamillose below, with large smooth fusiform broadened and 
thickened apex. Achenes prismatic, 5-ribbed, with setulae on ribs; carpopodium distinct, with slight upper 
rim, symmetrical, shortly stopper-shaped, with many tiers of ranked shortly subquadrate cells, cell walls 
thickened; pappus of ca. 10-12 narrow short squamellae and with 1 long barbed bristle with a bent or 
contorted tip, apical cells acute. Pollen grains ca. 13-15 »m in diameter. Plate 180. 

As suggested to the authors years ago by J. Rzedowski 
of Instituto Politecnico Nacional in Mexico (pers. comm.), 
Carterothamnus is evidently related to Oaxacania. Both 
genera have alternate petiolate leaves with palmately lobed 
blades, long peduncles, subimbricate apically fringed in¬ 
volucral bracts, paleaceous receptacles, corolla lobes with 
smooth thickened outer surfaces, a basal node on the style, 
and an obsolete or reduced pappus. Carterothamnus dif¬ 
fers by its glands not being obviously stipitate, its pedun¬ 
cles being solitary, its involucral bracts having blunt api¬ 
ces, its corollas being glabrous, its corolla lobes not being 
papillose inside, its stylar node being less conical with a 
more differentiated band of outer cells, its stylar append¬ 
ages non-papillose with greatly enlarged tips, and its pap¬ 
pus having squamellae and a long bristle. 

At the time of its description (R. King, 1967a), the 
relationship of Carterothamnus to Oaxacania was not 
suspected. The obvious comparison was with Hofmeis- 
teria which is common in the same area of Baja California 
where Carterothamnus grows. Hofmeisteria also has al¬ 
ternate leaves with lobed or dissected blades, lacks true 
glandular punetations, has solitary heads on erect pedun¬ 
cles, has subimbricate involucres, and has glabrous co¬ 
rollas. Hofmeisteria is undoubtedly related to Cartero¬ 
thamnus, but is placed here in a separate subtribe, outside 
of the Carterothamnus-Oaxacania relationship, primar¬ 
ily because of the lack of paleae on the receptacle, the lack 
of a basal stylar node, and the scarcely spinulose surface 
on the pollen grains. 

The glands of Carterothamnus are similar to those of 
Oaxacania in having small tips, but they have short rather 

than long stalks, being nearly sessile. The glands seem to 
quickly degenerate, leaving a viscid fluid on the stem and 
leaf surfaces. The fluid apparently contains labdane de¬ 
rivatives (Bohlmann et al., 1979a). The lack of true large 
capitate glandular punetations seems to be reflected in the 
lack of sesquiterpene lactones. 

The anther collar of Carterothamnus seems to be un- 
sclerified, and the cell structure is difficult to determine. 
An area of shorter cells does seem to be present, however. 
Sclerified walls may be present in some specimens. 

The pollen in Carterothamnus is the smallest in the 
Eupatorieae. The contrast between the pollen and the much 
larger type in Oaxacania was noted by King and Robinson 
(1970e). 

The chromosome report of n = 18 has been furnished 
by A. M. Powell (pers. comm.). The one count, correlated 
with a few similar counts in Hofmeisteria, suggests that 
such numbers are basic in both of the related subtribes. 

Carterothamnus is known only from various Arroyos 
and vertical cliffs in the Sierra de la Giganta in southern 
Baja California, Mexico. The elevations given are between 
375-780 m. One specimen is recorded as growing at the 
point of contact of grayish tuff with the uppermost stratum 
of black conglomerate (?). 

The generic name honors Annetta Carter, botanist at 
the University of California at Berkeley. Dr. Carter was 
the collector of the type specimen. 

The following single species is recognized in the genus: 

anomalochaeta R. King, Baja California. 
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Index to Genera 

The index lists genera of the Asteraceae, hom¬ 
onyms, names of presently accepted subtribes, sub¬ 
genera, and sections used in the text and illustra¬ 
tions. Synonyms are in italics. Numbers in bold face 
indicate main entries of Eupatorian taxa. 

Acanthostyles 16, 41, 55, 56, 73, 74, 77, pi. 8 
Acmella 217 
Acritopappus 8, 9, 17, 33, 34, 53, 56, 136, 137, 138, 139, 142, 

144, 145, 152, 163, 218, 241, 406, pi. 41 
Addisonia 264, 266 
Adenocaulon 3, 18 
Adenocritonia 32, 40, 48, 57, 292, 294, 297, 300, 302, 304, pL 

116 
Adenostemma 1, 2, 3, 4, 7, 20, 25, 29, 30, 48, 49, 51, 56, 58, 

59, 60, 61, 62, 284, pi. 1, frontispiece 

Adenostyles 3, 4, 8 
Adenostylinae 178 
Ageratella 4, 20, 31, 45, 57, 219, 233, 406, pi. 86 
Ageratina Spach 1, 2, 3, 5, 6, 7, 9, 11, 18, 20, 22, 27, 29, 36, 37, 

40, 41, 47, 49, 50, 52, 57, 108, 126, 135, 144, 183, 245, 
287, 341, 354, 427, 428, 430, 431, 432,433, 434, 435, 436, 
437, 438, 440, 444, 446, 448, 452, figs. 3H, 4D-F, 5E-G, 
pi. 169 

subg. Andinia 354, 428, 432, 435 
subg. Apoda 427, 428, 432, 436, 444, 448, 450 
subg. Klattiella 431,434 
subg. Neogreenella 7, 431, 432, 434, 438, 444 
subg. Pachythamnus 442 

Ageratina O. Hoffin, 433 
Ageratinae 9, 10, 17, 18, 20, 22, 26, 27, 29,44, 56, 85, 120,136, 

137, 142, 149, 152, 159, 161, 163, 166, 168, 170, 182, 184, 
186, 188, 213, 218, 241, 249, 291, 293, 337, 379, 392, 398, 
410, 419, 427, 433, 437, 438, 453, 458 

Ageratinastrum 433 
Ageratiopsis 428 
Ageratum 1, 2, 3, 4, 5, 6, 10, 16, 17, 22, 24, 27, 29, 33, 34, 46, 

49, 53, 56, 85, 106, 108, 120, 124, 126, 132, 136, 137, 138, 
139,142, 144, 145, 147, 149, 152, 154, 156, 159, 163, 188, 
190, 192, 233, 241, 390, 428, 430, 431, 433, 436, 438, pi. 

sect. Coelestina 142 
sect. Pectinellum 145 
sect. Perplexans 145 
sect. Stachyofolium 142 
subg. Coelestina 142 

Agrianthus 3, 4, 27, 34, 36, 39, 54, 56, 85, 86, 113,118, 122, 
124, 126, pi. 31 

Ainsliaea 249, 272 
Alciope 3 
Alomia 1, 2, 3, 4, 5, 22, 27, 33,46, 57, 104, 137, 139, 144, 149, 

156, 159, 208, 218, 219, 231, 239, 241, 243, 262, 264, 284, 
378, 440, 458, pi. 90 

subg. Geissamhodium 241 
Alomiella 33, 52, 56, 194, 195, 208, 210, 215, 241, pi. 76 
Alomiinae 8, 9, 11, 17, 18, 20, 22, 24, 26, 27, 44, 56, 77, 84, 

104, 137, 178, 194, 201,206, 208, 218, 222, 224, 228, 233, 

235, 237, 239, 240, 245, 247, 249, 251, 252,253, 256, 258, 
260, 262, 264, 265, 266, 268, 272, 282, 285, 291, 293, 312, 
337, 379, 395, 406, 446, 453, 455, 456 

Amboroa 4, 24, 42, 57, 292, 294, 376, pi. 151 

Ambrosiinae 20 
Ammopursus 270, 272, 273 
Amolinia 37, 39, 48, 57, 397, 398, 399, 401, 403, 414, pL 161 

Antennaria 376 
Antiilia 16, 34, 48, 57, 125, 292, 293, 304, 306, 308, pi. 117 
Apodocepbala 4 
Aristeguietia 17, 24,42, 50,57,85,292,293,294,343,345,346, 

350, 352, 366, 405, pi. 136 
Arnica 20 
Amoglossum 3 
Arrojadoa Mattf. 4,118, 120 
Arrojadoa Britton & Rose 118 
Arrojadocharis 4, 24, 27, 30, 39, 54, 56, 85, 86,118, 120, pi. 32 
Asanthus 24, 32, 47, 57, 219, 222, 233, 235, 249, pi. 87 
Aschenbornia 4, 215 
Ascidiogyne 4, 20, 22, 30, 56, 137,152, 154, 213, pi. 48 
Asplundianthus 43, 51, 57,292,295, 345,346, 347, 350, pi 137 
Aster 430 
Austrobrickellia 27, 38, 52, 57, 220, 253, 256, 266, pi. 97 
Austrocritonia 43, 55, 57, 292, 293, 295, 349, 361, pi. 138 
Austroeupatorium 6, 16, 29, 38, 51, 53, 56, 64, 65, 67, 69, 71, 

fig. 4B, pi. 5 
Ayapana 1, 3, 22, 35, 38, 49, 51, 53, 56, 128, 194, 195, 197, 

199, 201, 208, 210, 213, 215, 217, pi. 69 
Ayapaninae 16, 17, 20, 22, 26, 44, 45, 56, 128, 136, 154, 156, 

161, 163, 190,194, 197, 201, 204, 206, 208, 210, 213,215, 
217, 218, 241, 284, 293, 310, 398, 399, 456 

Ayapanopsis 20, 22, 38, 51, 53, 56, 195, 197, 199, 201, fig. 41, 
pL 70 

Baccharis 1, 74, 77, 199, 326, 376, 421 
Badilloa 42, 50, 57, 292, 294, 345, 346,350, 351, 352,357, 366, 

pi. 139 
Bahianthus 8, 39, 54, 56, 85, 86, 112, 113, 115, 122, pi. 29 
Barroetea 4, 11, 32, 35, 38,46, 56, 218,220, 222,223,224,227, 

379, pi. 82 
Barrosoa 22, 29, 40, 51, 55, 56, 85, 87, 92, 94, 97, 102, 122, 

126, 128, 130, 405, pi. 17 
Bartlettina 18, 28, 37, 43,48,51, 55, 57, 92, 341, 345, 398, 399, 

401, 403, 405, 406, 414, fig. 3F, pi. 162 
Batschia J. Gmelin 428 
Batschia Moench 2, 3, 428, 433 
Batschia Mutis ex Thunb. 428 
Batschia M Vahl 428 
Bejaranoa 40, 42, 55, 56, 85, 87, 97, 99, 100, 102, pi. 21 
Biolettia 188 
Bishopiella 16, 39, 53, 56, 84, 86, 124, 125, 126, 306, 324, pi. 

35 
Bishovia 7, 40, 57, 292, 293, 314, 324, 332, pi. 125 
Blakeanthus 17, 33, 46, 56, 138,149, 241, pi. 46 
Brachyandra 4, 264, 266 
Brachyglottis 3 
Brickellia 1, 2, 3,4, 5, 6, 7, 9, 11, 16, 17, 22, 24, 27, 29, 32, 38, 
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46, 49, 51, 52, 56, 137, 149, 156, 194, 218, 219, 220, 222, 
223, 224, 227, 228, 231, 233, 235, 239, 241, 243, 245, 247, 
249, 250, 251, 252, 253, 256, 262, 264, 326, 285, fig. 4C, 

Gemmipedium 222, 1 

sect. Macrobrickellia 222 
sect. Pityophyllum 222, 256 
sect. Pseudocarphephorus 222, 256 
sect. Steviastrum 222, 235, 249 
subg. Phanerostylis 227 

BrickelUastrum 41, 56, 219, 222, 228, 231, 245, fig. 5A, p 
Bulbostylis DC. 3, 194, 218, 220, 222 
Bulbostylis Kunth 220 
Cacalia 282 
Caelestina 144 
Calea 4,215,217 
Calostelma 270, 272, 273 
Campovassouria 41, 55, 56, 73, 77, 79, pi. 11 
Campuloclinium 1, 3, 20, 22, 34, 38, 40, 46, 52, 54, 56, 8 

97, 104,126, 128, 130, 144, 194, 204, 382, pi. 36 
Caradesia 288 
Carelia A. L. Juss. ex Cav. 142, 419 
Carelia Less. 3, 4,142 
Carelia Ponted. ex Fabr. 142 

Carphochaete 4,10,18,20,22,24, 32,33,45, 56, 138,178,180, 
182, 218, 438, pi. 60 

Carterothamnus 4,16, 17,24,28, 34,46, 57,453,456,458,460, 

Chaenactis 20 
Chamaechaenactis 20 
Chone 64 
Chromolaena 3, 6, 7, 8, 11, 16, 17, 29, 36, 46, 49, 50, 52, 57, 

79, 272, 312, 314, 316, 319, 359, 379, 380, 382, 383, 385, 

Ciceronia 4, 16, 20, 31, 48, 57, 125, 293, 304, 306, 308, pi. 118 
Clavigera 3, 220, 222 
Coelestina 3, 142 
Coleosanthus 3, 220, 222 
Condylidium 16, 22, 38, 49, 51, 56, 195, 206, pi. 74 
Condylopodium 37, 38, 50, 57, 220, 266, 268, pi. 104 
Conocliniopsis 26, 29, 40, 51, 54, 56, 85, 87, 92, 97, 100, 102, 

122, 126, 128, 130, 135, pi. 20 
Conoclinium 2, 3, 7, 11, 22, 26, 40, 47, 56, 85, 86, 92, 97,130, 

132, 135, 382, pi. 38 
Coreopsidinae 25, 60 
Corethamnium 18, 41, 50, 57, 292, 294, 354, 357, 359, 452, pi. 

297, 298, 300, 301, 302, 304, 310, 316, 330, 343, 346, 349, 
350, 363, 370, 378, pi. 113 

Critoniadelphus 22, 32,41,47, 57, 292,294, 297, 298, 300, 301, 
302, 304,310, pi. 114 

Critoniella 22, 43, 51, 57, 292, 295, 341, 343, 346, 357, 398, 
401, pi. 135 

Critoniinae 11, 17, 18, 20, 22, 26, 27, 28, 44, 45, 57, 84, 85, 
100, 125, 130, 135, 136, 137, 149, 161, 168, 194, 201, 243, 
245, 247, 268, 284, 291, 292, 293, 297, 300, 304, 306, 308, 
310, 311, 312, 314, 316, 326, 332, 337, 339, 340, 341, 343, 
345, 346, 349, 350, 352, 354, 357, 359, 361, 363, 365,366, 
370, 371, 373, 376, 378, 379, 380, 392, 397, 398, 401, 405, 
410, 414, 415, 417, 419, 421, 427, 448, 450, 452 

Cronquistia 4, 10, 35, 45, 56, 138, 171, 178, 180, 182, 368, pi. 
61 

Cronquistianthus 9, 18, 22, 42, 50, 57, 135, 180, 292, 294, 345, 
365, 366, 367, 368, 370, pi. 147 

Crossothamnus 27, 37, 57, 220, 262, 264, 268, pi. 102 
Cunigunda 64 
Dahlia 20 
Dalea L. 295 
Dalea P. Browne 295, 297 
Dasycondylus 20, 22, 38, 53, 56, 87, 92, 94, 97, 126, pi. 18 
Decachaeta 3, 4, 16, 20, 28, 31, 47, 57, 138, 139, 316, 341, 365, 

397, 398, 399, 401, 403, 406, 408, 410, 414, pi. 163 
subg. Polyadenia 408 

Diacranthera 20, 31, 38, 53, 56, 87, 94, 97, 102, 113, pi. 19 
Dichaeta Nutt. 182 
Dichaeta Sch.-Bip. 182 
Dimorpholepis (Barroso) King & Robinson 79, 81 
Dimorpholepis A. Gray 79 
Dissothrix 4, 27, 35, 52, 57, 219, 251, 253, 395, 446, pi. 96 
Disynaphia 8, 42, 55, 56, 73, 77, 79, 81, 84, 217, 256, pi. 10 
Disynaphiinae 9, 22,24, 25, 26,45, 56, 64,73, 77, 85, 113,258, 

260, 272, 285, 349, 371, 379, 428 
Dunantia 215 
Dyscritogyne 41, 47, 57, 219, 241, 243, 247, 249, 268, pi. 91 
Dyscritothamnus 4 
Ecliptinae 22, 156 
Eitenia 18, 35,52, 57, 252,379, 380, 382, 388, 392,395, pi. 158 
Ellenbergia 4, 18, 20, 28, 31, 56, 136, 137, 159, 161, 163, 166, 

168, 213* pi. 52 
Eremanthus 20, 62 
Erigeron 430 
Erythradenia 30, 45, 57, 168, 398, 399, 408, 410, pi. 164 
Eupatoriadelphus 5, 65 
Eupatoriastrum 16, 17, 31, 36, 46, 57, 292, 293, 314, 319, 321, 

335, 383,414, pi. 123 
Eupatoriinae 9, 20, 24, 25, 26, 44, 45, 56, 64, 73, 85, 89, 285, 

293, 428 
Eupatorina 16, 42, 48, 57, 292, 293, 304, 306, 308, 310, pi. 119 
Eupatoriopsis 4, 5, 17, 22, 33, 35, 52, 57, 128, 188, 379, 380, 

382, 388, 390, 392, 395, pi. 155 
Eupatorium 1, 2, 3, 4, 6, 7, 10, 11, 16, 18, 22, 25, 26, 30, 38, 

46, 49, 56, 64, 65, 67, 69, 71, 73, 74, 79, 81, 84, 85, 87, 89, 
92, 94, 97, 99, 100, 104, 106, 108, 110, 113, 120, 124, 125, 
126, 128, 130, 132, 137, 144, 188, 194, 195, 197, 199, 200, 
201, 204, 206, 208, 222, 227, 231, 241, 243, 245, 247, 249, 
253, 256,262, 266, 272, 285, 287, 291, 292, 293, 295, 297, 
298, 300, 304, 306, 308, 310, 317, 319, 321, 326, 328, 330, 
332, 337, 339, 341, 343, 346, 349, 350, 352, 357, 359, 361, 
365, 366, 368, 370, 371, 373, 379,382, 383, 385, 388, 390, 
397, 399, 401, 405, 406, 408, 410,412, 414, 415, 419,421, 
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427, 428,430, 431, 432, 433, 440,442, 444, 446, 448,450, 
453, 454, pi. 4 

Campuloclinium 126 
Conoelinium 130, 135 
Cylindrocephala 382, 383, 385 
Dimorpholepis 73, 79 
Eximbricata 432 
Hebeclinium 200, 201, 398, 399. < 
Osmia 383 
Subimbricata 383, 398 
Praxelis 120, 380, 385, 388, 390 
Traganthes 26 
Urolepis 89 

subg. Phanerostylis 227 
Eutrochium 64, 65, 67 
Ferreyrella 4, 17, 18, 28, 30, 56, 136, 137, 149, 159, 161,163, 

168, 186, 213, pi. 54 
Fitchia 25 
Fleischmannia 4, 5, 11, 16, 18, 22, 23, 29, 36, 37, 39, 41, 47, 

49, 51, 55, 57, 135, 284, 285, 287, 288, 289, 310, 395,421, 
427, 431, 446, 453, 455, figs. 3B, C, 5C, pi. 111 

Fleischmanniinae 17, 18, 20,27, 44, 57,124, 135,284, 285,310, 
395, 427, 446, 453 

Fleischmanniopsis 22, 31, 47, 57, 292, 294, 300, 304, 308, 310, 
311, 312, 314, 341, 370, pL 120 

Flyriella 7, 22, 38, 46, 57, 206, 220, 231, pi. 85 
Galinsoga 145 
Galinsoginae 184 
Garberia 4, 32, 57, 260, 270, 272, 279, 280, 282, pi. 109 
Gardnerina 18, 31, 53, 56, 137, 157, 159, 161, 241, pi. 51 
Gongrostylus 16, 20, 22, 31, 38, 50, 56, 194, 195, 201, 456, pi. 

Goyazianthus 8, 32, 35, 52, 57, 84, 219, 253, 256, 258, 260, pL 

Grazielia 16, 41, 55, 56, 73, 77, 79, 81, 84, pi. 12 
Grisebachianthus 42, 48, 57, 292, 294, 316, 328, 330, pi. 128 
Grosvenoria 42, 57, 294, 345, 346, 350,352, 357, pi. 140, fron¬ 

tispiece 
Guayania 22, 42, 51, 55, 57, 359, 398, 399, 401, 405, 410, 412, 

pi. 165 
Guevaria 16, 28, 31, 56, 138, 149, 159,161, 163, 166, 168, pi. 

53 
Guizotia 25 
Gymnocondylus 37, 53, 56, 195, 206, 208, pi. 75 
Gymnocoronis 3, 4, 30, 45, 51, 56, 58, 62, 284, pi. 3 
Gyptidinae 8, 9, 17, 18, 20, 22, 24, 25, 26, 27, 29, 44, 56, 64, 

73, 77, 84, 85, 89, 97, 100, 102, 108, 110, 111, 113, 115, 
118, 120, 122, 124, 125, 126, 128, 130,132, 135, 136, 137, 
194,217, 219, 241, 284, 285, 287, 291, 293, 306, 312, 324, 
349, 398, 399, 406, 428 

Gyptidium 17, 36, 37, 39, 55, 56, 87, 89, 92, pi. 15 
Gyptis 2, 3, 16, 40, 54, 56, 84, 85, 87, 89, 113, pi. 14 
Haberlea 380 
Hartwrightia 4, 8, 30, 33, 57, 58, 270, 282, 283, 284, pi. 110 
HatschbachieUa 38, 53, 56, 64, 71, pi. 7 
Hebecliniinae 9, 16, 17, 18, 20, 22, 28, 44, 57, 92, 168, 292, 

316, 319, 332, 341, 343, 359, 361, 365, 370, 392,397, 398, 
399, 403, 406,410,412,414 

Hebeclinium 3, 17, 18, 22, 28, 29, 37,43,48, 49, 51, 55, 57, 89, 
341, 343, 357, 361, 370, 397, 398, 399, 401, 403, 405, 408, 
412, pi. 160 

sect. Urolepis 89 
Helogyne Benth. 453 
Helogyne Nutt. 4, 24, 27, 35, 39, 41, 57, 104, 219, 251, 264, 

265, 266, pi. 103 
Heterocondylus 16, 20, 37, 38, 51, 53, 56, 126, 194, 195, 204 

208, pi. 73 
Hieraceum 124 
Hofmeisteria 4, 5, 17, 18, 20, 22,23, 24, 31, 34, 36, 45, 57,237, 

239, 287, 392, 452, 453, 455, 460, fig. 5H, pi. 178 
Hofmeisteriinae 9, 16, 17, 26, 44, 57, 392, 427, 452, 453, 456 
Homogyne 3 
Hughesia 16, 43, 57, 295, 361, 363, 370, 419, pi. 145 
Idiothamnus 17, 28, 29, 36, 39, 42, 55, 57, 292, 294, 316, 319, 

335, pi. 131 
Iltisia 4, 18, 30, 56, 137, 138,186, 213, pi. 65 
Imeria 43, 57, 295, 354, 357, 359, pi. 143 
Inula 3 
Ismaria 220 

Isocarpha R. Br. 2, 3,4, 7, 17, 18, 20, 22, 33, 44, 46,48,49, 52, 
56, 156, 194, 195, 213, 215, 217, pi. 80 

Isotypus 184 
Jaliscoa 17, 33, 34, 35, 36, 46, 57, 427, 428, 438, 440, 442, pi. 

Jaramilloa 36, 39, 41, 50, 57, 427, 428, 430, 448, 450, 452, pL 
177 

Kalbphyllon 81 
Kanimia 4, 5, 22, 113, 218, 419, 421, 422 
Kaunia 7, 16, 36, 39, 42, 57, 427, 428, 430, 448, 450, 452, pi. 

176 
Koanophyllon 6, 8, II, 17, 20, 24, 27, 31, 32, 40, 42, 43, 45, 

47, 48, 50, 51, 54, 57, 100, 243, 245, 292, 293, 294, 304, 
308, 311,314, 316, 317, 318, 319, 321, 324, 326, 328, 330, 

. 332, 335, 337, 339, 349, 357, 365, 366, 367, 373, 379, 397, 
414, pi. 122 

Kuhnia 2, 3, 4, 5, 102, 104, 106, 113, 218, 219, 220, 222, 223, 
249, 250, 297 

sect. Leiogonia 102,104, 106 
sect Trichogonia 3,102 

Kuhniinae 4, 168, 178, 218 
Kyrstenia 2, 245, 428, 430, 433 
Kyrsteniopsis 41, 47, 57, 219, 222, 228, 231, 243, 245, 247, pi. 

Lacinaria 270, 272, 273 
Lasiolaena 8, 20, 39, 54, 56, 85, 86, 120, 122, 124, pi. 33 
Lasthenia 20 
Lavenia 58 
Lepidesmia 4, 17, 22, 34, 48, 56, 194, 195, 197, 213, 215, 217, 

pi. 79 
Leptoclinium Benth. 4, 27, 35, 52, 57, 219, 256, 258, 260, 272, 

Leptoclinium (Nutt.) A. Gray 280 
Leto 264, 266 
Liabum 417 
Liatrinae 9, 16, 22, 24, 26, 44, 57, 58, 125, 178, 218, 219, 268. 

270, 279, 280, 282, 284, 306 
Uatris 2, 3, 4, 6, 8, 9, 16, 22, 24, 25, 32, 57, 218, 219, 249, 258, 

260, 268, 270, 272, 273, 275, 277, 279, 280, 282, 284, pi. 
105, frontispiece 

sect. Letoclinium 280 
sect. Suprago 270, 272, 279 
sect. Trilisa 275 
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subg. Corymbilis 277 
subg. Euthyrsis 275 
subg. Osmilis 275 
subg. Trilisa 275, 277 

Litotbamnus 40, 54, 56, 86, 97, 102,110, 111, 112, 113, pi. 28 
Litrisa 32, 57, 270, 272, 273, 275, 277, 279, 280, 282, 306, pi. 

106 
Lomatozona 4, 16, 34,52, 57,210,213,378,379,380, 390, 392, 

395, pi. 156 
Lorentzianthus 36, 43, 57, 292, 295, 316, 330, 332, pi. 129 
Lourteigia 17, 22, 26, 39, 41, 50, 56, 85, 86, 97, 130,132, 134, 

135, 136, pi. 40 

Macropodina 38, 53, 56, 86, 106, 128, 130, pi. 37 
Macvaughiella 4, 10, 22, 34, 45, 56, 136, 138, 182, 183, 184, 

458, pi. 63 
Mallinoa 428, 431,433 
Malmeanthus 43, 55, 57, 292, 293, 295, 349, 359, 360, 361, pi. 

Malperia 24, 34, 46, 57, 219, 235, 237, 239, 453, 455, pi. 88 
Margacola 188 
Matudina 16, 17, 28, 35, 36, 46, 57, 319, 397, 398, 399, 403, 

406, 412, 414, pi. 166 

Metastevia 20, 32, 46, 56, 138, 171, 175, 182, pi. 59 
Mexianthus 16, 17, 34, 45, 57, 292, 293, 314, 321, 335, 337, 

339, pi. 132 
Microcoma 70 
Microspermum 2, 4, 10, 14, 18, 20, 30, 45, 56, 137, 163,184, 

186, 379, 392, pi. 64 
Mikania 1, 2, 3, 4, 5, 6, 7, 8, 9, 16, 17, 18, 22, 24, 25, 27, 29, 

32, 36, 47, 48, 50, 52, 57, 81, 113, 218, 282, 328, 361, 365, 
378, 415, 418, 419, 421, 422, 423, 424, 425, 426, fig. 3G, 
pi. 168 

sect. Corymbosae 422 
sect. Globosae 422 
sect. Partitae 422 
sect. Racemosae 422 
sect. Spiciformes 422 
sect. Thyrsigerae 422 

Mikaniinae 9, 44, 57, 178, 218, 418, 419, 421, 427 
Milleriinae 25 
Miradoria 184 
Monogereion 34, 53, 56, 154, 194, 195, 208, 210, 213, 215, pL 

Morithamnus 16, 24, 27, 34, 40, 54, 56, 85, 86, 102, 112, 113, 
115, 122, pi 30, frontispiece 

Moronoa 419 
Morrenia 419 
Munnozia subg. Kastnera 20 
Mustelia 170 

Nelsonianthus 444 
Neobartlettia King & Robinson 403 
Neobartlettia Schlechter 403 
Neocabreria 17, 18, 31, 37, 43, 54, 57, 84, 292, 294, 349, 350, 

370, 371, 373, pi. 149 
Neocuatrecasia 26, 35, 38, 56, 85, 86,108, 110, pi. 26 
Neohintonia 16, 17, 36, 45, 57, 292, 293, 314, 316, 321, 337, 

339, pi. 133 

Neomirandea 9,16, 17,18, 37, 39,42,47, 50, 57,370,378,398, 
414, 415, 417, 418, 447, 448, pi. 167 

subg. Critoniopsis 9, 415, 417 
Neomirandeinae 9, 26, 28, 44, 57, 292,414, 415,417,418,427, 

Nothites 3,170 
Nothobaccharis 43, 57, 292, 293, 314, 324, 326, pi. 126 
Oaxacania 17, 22, 24, 28, 33, 45, 57, 182, 455, 456, 458, 460, 

pi. 179 
Oaxacaniinae 9, 26, 28, 44, 57, 182, 427, 452, 455, 456 
Olearia 3 
Onoseris 184 
Ooclinium 3, 380, 382 
Ophryosporus 4,16,20,22, 31,54, 57, 136, 137,161,168,292, 

293, 306, 316, 326, 337, 363, 364, 365, 366,370, 378, 398, 

Orsinia 3 
Osmia 383, 397 
Osmiopsis 11, 27, 36, 48, 57, 316, 379, 380, 385, 392, 397, pi. 

159 
Oxylobinae 9, 17, 18, 20, 26, 27, 29, 44, 57, 108, 144, 147, 182, 

183, 194, 245, 284, 285,287, 354, 398, 415, 418, 419,427, 
428, 430, 437, 440, 446, 448, 450, 452 

Oxylobus 9, 27, 35, 45, 49, 57, 144, 147, 182, 183, 427, 428, 
430, 436, 437, 438, 440, 442, 448, pi. 170 

Pachythamnus 36, 40, 47, 57, 427, 428, 442, 444, 448, pi. 173 
Palafoxia 3, 173 
Paleolaria 3 
Parapiqueria 17, 30, 52, 56, 136, 154, 161, 163, 194,195, 210, 

213, 215, 390, pi. 78 
Petasites 3 
Peteravenia 35, 43, 48, 57, 295, 339, 340, 341, 398, 405, 414, 

pi. 134 
Phalacraea 3, 20, 31, 49, 56, 138, 147, 149, 161, 168, 192, pi. 

45 
Phanerostylis 11, 38, 46, 56, 220, 222, 224, 227, 228, 231, 285, 

fig. 5B, pi. 83 
Phania 3, 4, 18, 20, 31, 49, 56, 120, 137, 144, 145, 147, 149, 

sect. Oxylobus 436 
Pinillosa 18, 20 
Piptothrix 17, 36, 37, 47, 57, 427, 428, 438, 440, 442, 448, pi. 

171 
Piqueria 1, 2, 3, 4, 5,10, 17, 18, 20, 22, 30, 45, 48, 56, 85, 120, 

136, 137, 147, 157, 159, 161, 166,168, 170, 186, 194, 213, 
249, 292, 316, 361, 364, 365, 398, 408, 410, 419, 453, fig. 
4H, pi. 57 

sect. Artemisioides 363, 365, 410 
subg. Erythradenia 408 
subg. Eupiqueria 168, 170 

PiquerieUa 28, 31, 53, 56, 138, 159, 161, 163, 166, 168, pi. 55 
Piqueriinae 136, 137, 147, 168, 170, 266, 284, 306, 337, 339, 

363, 388, 392, 453 
Piqueriopsis 4, 18, 20, 28, 30, 31, 45, 56, 136, 138, 159, 161, 

163,166, 168, 186, 213, pi. 56 
Pittocaulon 442 
Planaltoa 4, 27, 33, 52, 57, 219, 260, 262, pi. 101 
Platypodanthera 34, 54, 56, 85, 86, 104, 106, 108, 144, pi. 25 
Pleurocoronis 22, 24, 34, 46, 57, 219, 237, 239, 453, 455, fig. 

51, pi. 89 
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Pluchea 1, 199 
Podophania 4, 392, 453, 455 
Polyanthina 17, 18, 37, 38, 51, 56, 195,199, 200, 201, 398, 399, 

pL 71 
Praxelinae 11,17, 18, 20, 26, 27, 28, 29, 44, 57, 128, 163, 184, 

188, 210, 213, 253, 272, 291, 292,293, 312, 316, 319, 359, 
378, 379, 380, 383, 385, 388, 392, 395, 397 

Praxeliopsis 4, 14, 18, 20, 31, 52, 57, 184, 379, 380, 392, 395 
pi. 157 

Praxelis 3, 17, 20, 22, 29, 35, 36, 50, 52, 57, 126, 379,380, 382, 
383, 385, 388, 390, 392, 395, figs. 3D, 5D, pi. 153 

Prolobus 40, 54, 56, 87, 100, 102, 112, pi. 22 
Pseudobrickellia 32, 38, 52, 57, 77, 219, 222, 256, 258, 260, pi. 

98 
Pseudokyrsteniopsis 41,47,57,219,245,247, pi. 93, frontispiece 
Psilosanthus 270, 272 
Radlkoferotoma 34, 53, 56, 136, 137, 138,142, pi. 42 
Raulinoreitzia 41, 55, 56, 73, 74, 77, 84, pi. 9 
Revealia 33, 45, 56, 138, 178,180, 182, 438, pi. 62, frontispiece 
Rosalesia 220 
Rudbeckiinae 20 

sect. Eustevia 172 

sect. Multiaristatae 172 
sect Podocephalae 172 

Steviopsis 32, 47, 57, 219, 222, 235, 243, 245, 247, 249, 268, 
pi. 94 

Steyermarkina 18, 28, 43, 55, 57, 292, 295, 349, 350, 363,368, 
370, 371, 399, pi 148 

Stokesia 22 
Storaatanthes 18, 26, 38, 53, 56, 64, 69, 70, 71, 89, pi. 6 

subg. verticifolium 69 
Stylotrichuun 4, 8, 20, 22, 33, 34, 52, 56, 85, 86, 118,122, 124, 

pi. 34 
Suprago 3, 270, 272, 273 
Symphyopappus 4, 8, 41, 55, 56, 73, 77, 79, 81, 84, 113. 135, 

258, 260, 272, 349, 371, 379, pi. 13 
Tagetinae 184 
Tamaulipa 6, 26, 40, 42, 48, 56, 85, 87, 132, 312, pi. 39 
Tamayoa 213,215 
Teixeiranthus 18, 33, 53, 56, 136, 138, 152, 156, 217, 241, pi. 

Santosia 42, 55, 57, 292, 293, 316, 326, 328, pi. 127 
Sartoria 291 
Sartorina 20, 22, 41, 47, 57, 124, 285, 287, 291, pi. 112 
Saussurea 272 
Schaetzellia Klotz 182, 184 
Schaetzellia Sch.-Bip. 4,182, 458 
Scherya 34, 53, 56, 138, 150, 152, 156, pi. 47 

Traganthes 64, 65, 67 
Trichocoroniinae 10, 26, 44, 56, 85, 144,188, 197 
Trichocoronis 4, 34, 46, 56, 144,188, 190, 191, 192, 197, 379, 

388, pi. 66 
Trichogonia 4, 7, 18, 22, 33, 35, 50, 53, 56, 85, 86, 102, 

106, 108, 128, 130, 135, 219, 241, 287, figs. 3A, 4G, pi 
Trichogoniopsis 7, 20, 31, 35, 53, 56, 86, 102, 104, 106, 

Sciadocephala 4, 20, 29, 30, 49, 56, 58, 60, 61, 62, fig. 4A, pi. 2 
Sclerolepis 2, 3, 4, 16, 34, 56, 188, 192, 193, pi. 68 
Serratula 270, 272 
Shawia 3 
Shinnersia 33, 46, 56, 188, 190, 191, 192, pi. 67 
Sigesbeckia 25 
Spaniopappus 4, 24, 35, 40, 41, 49, 57, 427, 428, 442,444, 446, 

448, fig. 31, pi. 174 
Sparganophorus 192 
Sphaereupatorium 16, 36, 54, 57, 292, 294, 314, 321, 337, pi. 

124 
Spilanthes 217 
Staehelina 270, 272 
Standleyanthus 16, 40, 57, 415, 427,428, 446, 447, 448, pi. 175 
Steleocodon 147 
Stevia I, 2, 3, 4, 6, 8, 10, 17, 18, 20, 25, 29, 32, 46, 48, 49, 52, 

56, 136, 137, 138, 161,170, 171, 172, 173, 174, 175, 178, 
180, 182, 186, 233, 247, 249, 251, 253, 390, 427, 458, pi. 

sect. Breviaristatae 172 
sect. Corymbosae 172 

Trilisa 2, 3, 4, 6, 32, 57, 270, 272, 275, 277, 279, 280, 306, pi 

Trychinolepis 337, 361, 364, 365 
Tuberostyles 4, 16, 22, 33, 49, 57, 292, 293, 376, 378, 415, pi 

152 
Tussilago 3 
Uleophytum 4, 42, 57, 292, 293, 363, 373, 378, pi. 150 
Uncasia 65, 67 
Urbananthus 18, 32, 41, 48, 57, 292, 294, 297, 300, 

304, pi. 115 
Urolepis 17, 37, 39, 54, 56, 87, 89, 92, 398, 399, pL 

Vemonia 2, 272 
Viereckia 43, 48, 57, 295, 312, 314, pi. 121 
Vittetia 32, 54, 56, 85, 87,110, pi. 27 
Wikstroemia Endl. 295 

Willoughbya 419 
Xetoligus 170 

301, 302, 
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Index to 

Acanthostyles 74 
Acritopappus 138 
Adenocritonia 302 
Adenostemma 58 
Ageratella 233 
Ageratina 428 
Ageratum 142 
Agrianthus 118 
Alomia 239 
Alomiella 208 
Amboroa 376 
Amolinia 401 
Antiilia 304 
Aristeguietia 343 
Arrojadocharis 118 
Asanthus 233 
Ascidiogyne 152 
Asplundianthus 346 
Austrobrickellia 253 
Austrocritonia 349 
Austroeupatorium 67 
Ayapana 195 
Ayapanopsis 195 
Badilloa 350 
Bahianthus 113 
Barroetea 224 
Barrosoa 92 
Bartlettina 403 
Bejaranoa 99 
Bishopiella 124 
Bishovia 324 
Blakeanthus 149 
Brickellia 220 
Brickelliastrum 228 
Campovassouria 79 
Campuloclinium 126 
Carminatia 249 
Carphephorus 277 
Carphochaete 178 
Carterotfaamnus 458 
Castanedia 354 
Cavalcantia 154 
Chacoa 332 
Chromolaena 383 
Ciceronia 306 
Condylidium 206 
Condylopodium 266 
Conocliniopsis 97 
Conoclinium 130 

Jaramilloa 450 
Kaunia 448 
Koanophyllon 314 
Kyrsteniopsis 243 
Lasiolaena 120 
Lepidesmia 213 
Leptoclinium 258 
Liatris 270 
Litothamnus 110 
Litrisa 273 
Lomatozona 390 
Loren tzianthus 330 
Lourteigia 132 
Macropodina 128 
Macvaughiella 182 
Malmeanthus 359 
Malperia 235 
Matudina 412 
Metastevia 175 
Mexianthus 335 
Microspermum 184 
Mikania 419 
Monogereion 210 
Morithamnus 115 
Neocabreria 371 
Neocuatrecasia 108 
Neohintonia 337 
Neomirandea 415 
Nothobaccharis 324 
Oaxacania 456 
Ophryosporus 363 
Osmiopsis 397 
Oxylobus 436 
Pachythamnus 442 
Parapiqueria 210 
Peteravenia 339 
Phalacraea 147 
Phanerostylis 227 
Phania 145 
Piptothrix 438 
Piqueria 168 
Piqueriella 166 
Piqueriopsis 166 
Planaltoa 260 
Platypodanthera 106 
Pleurocoronis 237 
Polyanthina 199 
Praxeliopsis 392 
Praxelis 380 

► the Accepted Genera of 

Corethamnium 354 
Critonia 295 
Critoniadelphus 298 
Critoniella 341 
Cronquistia 178 
Cronquistianthus 366 
Crossothamnus 262 
Dasycondylus 94 
Decachaeta 406 
Diacranthera 94 
Dissothrix 251 
Disynaphia 77 
Dyscritogyne 241 
Eitenia 395 
Ellenbergia 159 
Erythradenia 408 
Eupatoriastrum 319 
Eupatorina 308 
Eupatoriopsis 388 
Eupatorium 64 
Ferreyella 163 
Fleischmannia 285 
Fleischmanniopsis 310 
Flyriella 231 
Garberia 280 
Gardnerina 157 
Gongrostylus 201 
Goyazianthus 258 
Grazielia 79 
Grisebachianthus 328 
Grosvenoria 352 
Guayania 410 
Guevaria 161 
Gymnocondylus 206 
Gymnocoronis 62 
Gyptidium 89 
Gyptis 87 
Hartwrightia 282 
Hatschbachiella 71 
Hebeclinium 399 
Helogyne 264 
Heterocondylus 204 
Hofmeisteria 453 
Hughesia 361 
Idiothamnus 335 
Iltisia 186 
Imeria 357 
Isocarpha 215 
Jaliscoa 440 
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Prolobus 100 
Pseudobrickellia 256 
Pseudokyrsteniopsis 245 
Radlkoferotoma 142 
Raulinoreitzia 74 
Revealia 180 
Santosia 326 
Sartorina 287 
Scherya 150 
Sciadocephala 60 
Sclerolepis 192 

Teixeiranthus 156 
Trichocoronis 188 
Trichogonia 102 
Trichogoniopsis 104 
Trilisa 275 
Tuberostyles 376 
Uleophytum 373 
Urbananthus 300 
Urolepis 89 
Viereckia 312 
Vittetia 100 

Shinnersia 190 
Spaniopappus 444 
Sphaereupatorium 321 
Standleyanthus 446 
Stevia 170 
Steviopsis 247 
Steyermarkina 368 
Stomatanthes 69 
Stylotrichium 122 
Symphyopappus 81 
Tamaulipa 132 




