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Highlight 

Maximum emergence occurred when honey mesquite 
(Prosopis glandulosa Torr, var. glandulosa) seeds were 
planted 0.5 cm deep at a soil temperature of 27 C. Percent 
emergence was severely reduced at a soil temperature of 
18 C, regardless of planting depth. Seeds placed on the 
soil surface germinated, but seedlings did not survive. 
Seeds planted 5 to 6 cm deep germinated, but no seedlings 
emerged. Rate and extent of emergence in a nursery were 
evidently dependent on the temperature reaching 24 C in 
the surface 2.5 cm of soil. 

Honey mesquite (Prosopis glandulosa Torr. var. 
,gZanduZosa) infests about 55 million acres of range- 
land in Texas (Allred, 1949). It invades rangelands 
varying in range condition class, soils and climate 
(Fisher et al., 1959). 

Honey mesquitk seeds are borne in a legume 
with a rigid endocarp (Meyer et al., 1971). The 
protective covering of the legume and the highly 
sclerified testa probably attributes to longevity of 
viable Prosopis seeds in storage (Martin, 1948) and 
in soil (Tschirley and Martin, 1960). Production 
of large quantities of seed by honey mesquite re- 
sults in continuous seed supplies in the soil (Fisher 
et al., 1959). However, only a small percentage 
produce mature trees under natural conditions 
(Scifres et al., 197 1). Establishment of honey mes- 
quite is not necessarily correlated with high annual 
or average seasonal precipitation. The short period 
of time from germination to seedling establishment 
must strongly influence success of honey mesquite 
ecesis, since established seedlings can readily re- 
place topgrowth (Scifres and Hahn, 197 1) and 
may withstand considerable environmental stress 
(Meyer et al., 197 1). Germination with minimal 
ambient moisture partially explains the adapta- 
bility of honey mesquite to semiarid conditions 
(Scifres and Brock, 1969). However, ambient tem- 
perature is also important since it regulates rate 
and extent of moisture uptake by germinating 
honey mesquite seeds (Scifres and Brock, 1971). 

The objective of this study was to investigate 

l Approved by the Director, Texas Agricultural Experiment 
Station as TA-9157. Received May 6, 197 1. 

2Present address of C. J. Scifres is Department of Range 
Science, Texas A&M University, College Station. 

the regulation of honey mesquite emergence by 
planting depth and soil temperature. Experimental 
data are correlated with results from other studies 
in an effort to elucidate optimum environmental 
conditions for establishment of honey mesquite 
seedlings. 

Materials and Methods 
In four greenhouse experiments, Abilene silty clay loam 

was added to 946 cc containers (15~cm diameter) and packed 
to a bulk density of approximately 1 .l. Twenty scarified 
honey mesquite seeds with laboratory germination of over 
95% were planted on the soil surface and at 0.5 cm incre- 
ments to a depth of 6 cm. Soil temperature was maintained 
at 27 C and monitored with recording hygrothermographs. 
In two additional experiments, honey mesquite seeds were 
planted in soil at a temperature of 18 C. Each planting 
depth was replicated four or five times, and all experiments 
were arranged in randomized complete block designs. At 
3-day intervals, the number of emerged seedlings was re- 
corded. After 21 days, seedlings were washed free of soil 
and shoot and root lengths recorded. 

Honey mesquite seeds were planted February 27 and at 
weekly intervals until May 1, 1969 in a nursery in the 
Rolling Plains of Texas. The soil was an Abilene silty 
clay loam and temperatures were monitored with recording 
hygrothermographs at 2.5,7.5 and 15 cm deep from February 
27 to May 15, 1969. Fifty honey mesquite seeds were 
planted in the surface cm of soil in each of three rows, 4.5 
m long and 0.5 m apart, arranged in a randomized complete 
block design. The nursery was watered as needed to insure 
seed germination when soil temperature had reached opti- 
mum levels and durations. Periodically, the number of 
honey mesquite seedlings per row, leaves per plant, plant 
heights, and nodes per stem were recorded. 

Results and Discussion 

Germination of honey mesquite seeds was rapid 
in the greenhouse and the radicle was apparent 
two days after planting. By the sixth day, cotyle- 
dons were fully expanded, and the epicotyl was 
prominent. 

Honey mesquite seeds germinated on the soil 
surface, but seedlings did not establish (Fig. 1). 
Other studies have shown that honey mesquite 
seeds germinate readily in light or dark (Scifres 
and Brock, 1969) so it is assumed that germination 
in these studies was not confounded by photo- 
period. Honey mesquite seedling emergence was 
highest from planting depths of 0.5 to 1.5 cm and 
a soil temperature of 27 C (Fig. 1). No seedlings 
emerged from planting depths of 5 to 6 cm. Emer- 
gence was poor at 18 C soil temperature regardless 
of planting depth. 

Average time required for honey mesquite seed- 
ling emergence at 27 C increased with planting 
depth (Fig. 1). Delayed emergence was reflected in 
reduced seedling vigor. There was a direct relation- 
ship between total seedling length and planting 
depth. The longest seedlings (root + shoot) 
emerged from the 0.5 or l-cm planting depths. 
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FIG. 1. Percentage emergence at two soil temperatures; and days 
required for emergence, seedling lengths and root:shoot ratios 
of honey mesquite seedlings at 27 C soil temperature 21 days 
after planting at various depths in an Abilene silty clay loam. 

The root:shoot ratio of seedling emerging from 
the 0.5 cm depth was 5: 1. Root lengths decreased 
as seeding depth increased indicating that emer- 
gence of seedlings from below 1 cm occurred at 
the expense of root development. Although seed- 
lings did not emerge from 5 to 6 cm deep at 27 C, 
most produced a radicle of 6 to 7 cm before dying. 
Those seedlings which did not emerge from soil 
at the low temperature produced radicles of about 
4 cm before dying. 

Direct relationships existed between planting 
date, soil temperature of the surface (2.5 cm) and 
seedling emergence in the nursery. Poor emergence 
from the March 6 planting (Fig. 2) was probably 
due to low soil temperatures in the planting zone 
from March 7 to 20. Maximum surface soil tem- 
perature reached 25 C only 2 or 3 days and was less 
than 10 C for 4 days. A noticeable increase in 
emergence resulted from March 20 plantings (Fig. 
2). On 6 of the 10 days following the planting, the 
surface soil temperature was 25 C or higher. Peak 
emergence on April 24 was preceded by 4 days and 
followed by 2 days of maximum soil temperatures 
around 25 C. In August, no trends in seedling 
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FIG. 2. Days required for maximum emergence and percentage 
maximum emergence of honey mesquite seedlings in a nursery 
after planting at various dates in 1969 in the Rolling Plains 
of Texas. 

height, number of leaves per plant or nodes per 
stem regardless of planting date were noted. Aver- 
age plant height was about 13 cm with an average 
of 20 nodes per stem. 

Scarification is evidently the first requisite for 
germination of honey mesquite (Fisher et al., 1959) 
and may occur naturally by passage of seeds through 
the digestive systems of animals, Soil cover of 
scarified seeds may be the next most important 
factor. Honey mesquite seeds do not require soil 
cover to germinate, but do require a thin layer 
for seedling establishment. At the optimum depth 
and under favorable moisture conditions, maxi- 
mum emergence in the field may be dependent 
upon soil temperature reaching about 25 C. 
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Highlight 

Perennial wheatgrasses were seeded in fall, 1967 and 1968 on fallows created 
by atrazine at 1 lb./acre applied the previous fall or by mechanical means. 
Atrazine residue in the soil during seedling establishment (1.5 years after ap- 
plication) ranged from < 0.04 to 0.15, 0.09, 0.08, and 0.06 ppm, respectively, 
in the O-l, l-2, 2-3, and 3-4.inch soil samples. Residue was less than 0.04 ppm 
from 4 to 8 inches. Seedlings of perennial grasses were injured or killed by 
these residue levels. However, poor stands were obtained at only two of seven 
locations in 1969 with crested wheatgrass. Generally, stands of intermediate 
and pubescent wheatgrasses were superior to crested wheatgrass. Species re- 
sponse was also evaluated on fallows created by 0.5, 1.5, and 2.0 lb./acre atrazine. 

An atrazine (Z-chloro-4-(eth- 
ylamino)-6- (isopropylamino)-s-tra- 
zine) fallow shows promise for weed 
control and establishment of peren- 
nial grasses on downy brome 
(Bromus tectorum) infested range- 
lands in Nevada (Eckert and Evans, 
1967; Evans et al., 1969). However, 
herbicide residue may be a problem 
in the use of atrazine for chemical 
fallow in arid regions (Burnside et 
al., 1963). We have minimized this 
problem by use of a technique 
which specifies a l-year waiting 
period between application of atra- 
zine at 1 lb./acre and fall seeding 
of perennial grasses. Therefore, 
emergence of seeded species occurs 
from 1 to 1.5 years after herbicide 
application. During this time, atra- 
zine residue is dissipated by various 

1 Contribution from the Crops Re- 
search Division, Agricultural Research 
Service, U. S. Department of Agri- 
culture and the Agricultural Experi- 
ment Station, University of Nevada, 
Reno, Nevada. Journal Series No. 
155. The authors express their ap- 
preciation to the Geigy Chemical 
Corporation for financial support and 
materials used in this study. Received 
May 19, 1970. 

means. We have used 4-inch deep 
furrows to improve seedling micro- 
climate (Evans et al., 1970) and to 
aid in removal of contaminated soil 
from the seedling environment. We 
have noted no atrazine damage in 
some years; in other years damage 
has been slight to severe. To evalu- 
ate the potential of an atrazine 
chemical fallow in the 8 to 12-inch 
precipitation zone, we must know: 
1) the amount of herbicide residue 
in the seedbed during the period of 
seedling establishment; and 2) the 
response of perennial grass seed- 
lings to various levels of atrazine 
residue. 

Materials and Methods 

We conducted the study on three 
sites for the period of fall, 1966, 
through spring, 1968; and on seven 
sites for the period of fall, 1967, 
through spring, 1969. All locations 
are in the big sagebrush (Artemisia 
tridentata) type, but now downy 
brome is dominant. At Cain Springs 
the treated area was 50 acres with- 
out replications. At all other loca- 
tions plot size was 20 X 20 feet 
with four replications. Experimen- 

tal design was a split-plot with fal- 
low treatments the main plots and 
species the subplots. 

Atrazine and mechanical fallows 
were established on three sites in 
the 1966-68 series, and on two sites 
in the 1967-69 series. Atrazine at 
1 lb./acre was applied in the fall 
of 1966 and 1967. In addition, at 
two locations in fall, 1967 atrazine 
was applied at 0.5, 1.5, and 2.0 
lb./acre. Truck-mounted equip- 
ment was used on the 50-acre field. 
A back-pack sprayer was used on 
plots. Water at 11 gpa was the 
carrier in all studies. Mechanical 
treatment was made in June 1967 
and June, 1968. A rangeland disc- 
plow was used on the 50-acre field. 
A moldboard plow or rototiller 
was used to cultivate small plots. 

A sample of standing, dead litter 
was collected immediately after 
spraying at one location. A O-l- 
inch soil sample was collected 27 
days after spraying at two locations. 
The following spring (6 months 
after treatment) soil samples were 
collected by l-inch increments to 6 
inches at all sites. In spring, 1968 
and 1969 (1.5 years after treatment) 
when perennial grasses were emerg- 
ing, soil samples were collected at 
all locations by l-inch increments 
to 8 inches from the bottom of 
seeded furrows. These samples were 
collected after leaching from winter 
and spring precipitation had ceased. 
Soil texture was loam at five loca- 
tions, loam to silt loam at one loca- 
tion, silt loam at one location, and 
sandy loam to sandy clay loam at 
one location. Soil samples were air- 
dried for 2 days, screened, and 
stored at -20 F. until subsampled 
for bioassay and chemical analysis. 

Perennial grasses were fall-seeded 
approximately 1 year after atrazine 
treatment and 6 months after me- 
chanical treatment. Amur inter- 
mediate wheatgrass (Agropyron in- 
termedium) was seeded in the 


