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The genus Coix belongs to the tribe Maydeae which is the most advanced and specialized 
of all grasses. This genus is distinguished by its fruit-case (involucre) which is formed from 
the hardened bract and the classification of Coix is based mainly on the size , shape and texture 
of the involucre apart from plant morphological characteristics. However it exhibits great 
diversity in several characters such as seed and habit and therefore the cytotaxonomy of the 

genus is vague and confusing. This genus appears to be an assemblage of a few species with 
many intergrading forms (Venkateswarlu and Chaganti 1973). Some of the earlier taxonomists 
could not clearly distinguish C. aquatica from the other species, especially C. gigantea and 
Hooker (1896) remarks "C. aquatica is a doubtful species". This is a rare species which has 
been described by Roxburgh (1892), Watt (1904), Mangelsdorf and Reeves (1939), Mimeur 

(1951), Nirodi (1955), Bor (1960), Venkateswarlu and Chaganti (1966) etc. Bor (1960) in his 
monograph has presented the most recent taxonomic treatment of Coix and he identifies C. 
aquatica as follows "C. aquatica is a floating or creeping plant with succulent stems which can 

reach a length of over 30m. The upper surface of the leaves and leaf-sheaths are densely cover
ed with conspicuous glands which bear bristle-like hairs and the ripe involucre is abruptly 
constricted at the neck into a beak" (Figs. 4, 5). There is variability in the previous reports on 
the chromosome number of this species such as 2n=10 (Mangelsdorf and Reeves 1939, Larsen 
1963, Koul 1965) and 2n=10 and 20 (Venkateswarlu et al. 1976). But in the present study its 
chromosome number is found to be n=20 and 2n=40 which is a new count for this species, 
and detailed karyomorphological studies have been made for the first time.

Materials and methods

Materials of C. aquatica were collected from the margin of a pond near Coimbatore (Tamil 
Nadu) and maintained in pots which are partially submerged in water at the Botanical Garden, 
Kerala University Campus, Kariavattom. Meiotic and mitotic studies were made from PMCs 
and root tip cells. Young spikelets at the appropriate stage of development were fixed in 

Carnoy's fluid and squashed in 1% aceto-carmine. Somatic preparations were made from 
root tips fixed in Carnoy's fluid. The morphological classification of somatic chromosomes 
was made according to the systems proposed by Levan et al. (1964) and Stebbins (1971). 
Voucher specimens have been deposited in the herbarium of the Department of Botany, Uni
versity of Kerala, Kariavattom.

Observations and discussions

C. aquatica could be clearly distinguished from the other species of the genus on the basis 
of the distinct morphological features described above. This plant thrives well as purely 
aquatic forms and also in moist enviornments like margins of ponds, streams and paddy fields. 
The leaves are linear and acute and male spikes are many-flowered and drooping. The in

volucre is hard, pyriform, 8 to 12mm in length and 5 to 8mm in width and constricted at the
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neck into a "beak". It has to be noted that the presence of a "beak" at the neck of the involucre 
is common to both C. gigantea and C. aquatica. However the latter is distinguished by the 

presence of conspicuous glands which bear bristle-like hairs on the upper surface of the leaves 
and leaf-sheaths (Bor 1960).

Figs. 1-4. 1, somatic metaphase, 2n=40 (•~1000). 2, meiosis, metaphase I, n=20 (•~1000). 

3, diakinesis, n=20 (•~1000). 4, ripe seeds. 5, a portion of leaf-sheath showing glands and

 glandular hairs.

Text fig. 1. Idiogram of C. aquatica (2n=40).

Meiosis in the PMCs appeared to be entirely regular with bivalents and only occasionally 
one quadrivalent was formed (Figs. 2, 3). The bivalents are mostly ring-shaped with a terminal 
chiasma at each arm while a few bivalents are rod-shaped. Pollen sterility is only about 20 
and seed set is about 65%. Two bivalents were found attached to the nucleolus at diakinesis.
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Root tip cells showed 40 chromosomes ranging in length from 2 .9ƒÊ to 4.85ƒÊ (Fig. 1). The 

karyotype consists of three pairs of M-type, 16 pairs of m-type and one pair of sm-type of 

chromosomes. The karyotype is unspecialized belonging to the IA category and Table 1 sum

marizes the karyotype details of the species. Two pairs of chromosomes (1st and 2nd) show 

secondary constrictions in the long arm distal to the centromere (Text figure 1).

Coix is a small genus with about four species (Bor 1960) and the previous chromosome 

number reports range from 2n=10 to 40 (Darlington and Wylie 1955, Fedorov 1974, Peter 

Goldblatt 1984). The somatic number 2n=10 is reported in three species, C. lacryma jobi 

(Rama Rao 1962), C. poilanei (Nirodi 1955) and C. aquatica (Mangelsdorf and Reeves 1939, 

Koul 1965, Venkateswarlu et al. 1976) and the basic number of the genus is considered to 

be x=5 (Celarier 1957). The occurrence of diploid (2n=10), tetraploid (2n=20) and octoploid

Table 1. Details of karyotype analysis of Coix aquatica (2n=40)

TCL=142.96ƒÊ Karyotype category: 1 A

ACL=3.57ƒÊ

(2n=40) forms in C. aquatica indicates the role of intraspecific polyploidy in evolution of this 
species. It may be mentioned here that the somatic number 2n=20 (tetraploid) is predominant 
in this genus, as this number occurs in all species and especially in many varieties of the most 

extensively studied C. lacryma jobi. However these tetraploids show mostly bivalent formation 
with a high percentage of pollen fertility and seed set. This may be suggestive of their allopoly

ploid nature. Alternatively such species may be autopolyploid with gene-controlled diploidiz
ing mechanism (Riley and Chapman 1958, Kimber 1961, Endrizzi 1962 etc.). C. aquatica 

presently studied is an octoploid and meiosis is found to be regular and only occasionally one 
quadrivalent is formed. The pollen fertility is about 80 percent and the plant propagates by 
seeds as well as by suckers. In this species polyploidy is associated with increased vigour and 
other morphological characters and this is a vigorously growing plant reaching a length of
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about 30m. The karyotype study shows that the size of the chromsomes and the karyotype 

category are almost similar to those of the cosmopolitan species C. lacryma jobi. In the latter 

the somatic chromosomes (2n=20) range in length approximately from 2.60ƒÊ to 5.0ƒÊ. The 

karyotype is also unspecialized usually belonging to IA or 2A category. Therefore the mor

phological aspects of the karyotype lead to the conclusion that there is close affinity between 

these two species.

Summary

C. aquatica could be clearly distinguished on the basis of habit, by the presence of glands 

which bear bristle-like hairs in the upper surface of the levaes and leaf-sheaths and the involucre 

which is abruptly constricted into a beak. Its chromosome number is found to be n=20 and 

2n=40 which is a new count for this species. Meiosis is normal and this is a highly stabilized 

species which propagates by seeds as well as by suckers. Karyotype study shows close affinity 

between this species and the cosmopolitan C. lacryma-jobi.
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