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KARYOMORPHOLOGICAL AND NUCLEAR CHARACTERS IN

SOME PULSE CROPS

V.R.K. REDDY and P.J. THRESIAMMA

Cytogenetics Laboratory, Department of Botany, Bharathiar University, Coimbatore-641 046, India.

Karyotypic and nuclear DNA contents were estimated in six important pulse crops viz. Cicer
arietinum, Cajanus cajan, Lens culinaris, Pisum sativam, Vigna radiata and Vigna mungo. There
were 1-5 metacentrics, 3-8 sub-metacentrics and 0-3 acrocentrics. Except in Cajanus in all others, a
pair of satellite chromosomes was noticed. TC1%, S%, F%, TF% values indicates, asymmetry is low
in all the six pulses. Considerable variation was noticed in 2C nuclear DNA amounts among six
genotypes. Both presence and absence of correlation between chromatin length and nuclear DNA was
noticed. Variation in nuclear DNA contents was found due to quantitative variation in. .

heterochromatin.
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Introduction

Karyotypic studies in various pulse
crops made in the past were mainly
aimed to study raxonomic relationships.
No studies were made in nuclear DNA
and heterochromatin in relation to
karyomorphological studies. The
present paper reports the standard
karyotypes, and nuclear DNA and
heterochromatin in six important Indian
pulse crops. RS

Materials and Methods

Seeds of six important pulse crops used
in the present investigation included C-
235 (Cicer arietinum L.), ICP 7925
(Cajanus cajan (L.) Millsp), Rachna
(Pisum sativum L.), L-4076 (Lens
culinaris Medik.), PS-16"- (Vigna
radiata (L.) Wilczek), Pusa 105
(Vigna mungo).

For root tip mitosis, water soaked
seeds were germinated on moist filter

paper at 20°C in BOD incubator. Young
and healthy root tips were pretreated
with saturated solution of PDB (para-
dichlorobenzene) for 3- '3% h at 15°C.
The root tips were then fixed in 3:1 (al-
coholacetic acid) for 24 h. Root tip
squashes were made accorrding to
standard procedures in 2% acetocar-
mine. Chromosome measurements were
made by olympus micrometer on five
well spread metaphase cells and average
values were used to draw -conclusion
regarding the chromosome morphology.

Somatic vchfomosome morphology
based on, chromosome length,
cenfromere  position and  other

parameters like relative’ length, arm
ratio, F% TC1%, S%, chromosome
volume was recorded according to

Reddy (1989a), Reddy and Annadurai

(1992), Reddy and Thresiamma (1992).
Chromosome types (A,B,C) based on
Chromosome lengths (1) were made
using the following classification:
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Type of chromosome/Crop variety A B C
Cicer arietinum and Cajanus cajan 3.00 2.01-3.00 2.00
Lens culinaris 5.00 4.01-5.00 4.00
Pisum sativum 4.50 3.50-4.50 3.50
Vigna radiata and Vigna mungo 2.00 1.50-2.00 1.50

The nuclear DNA contents were €s-
timated according to our own standard
procedure (Reddy,1989b), while the
heterochromatin was estimated accord-
ing to the procedures of Banerjee and
Sharma (1985).

Results and Discussion

The data on various chromosome mor-
phological and nuclear characters in six
different pulse crops are presented in
Table 1 & 2 (Figs.1-6). In all the six
genotypes under study, the diploid
chromosome number was found to be
same as reported in earlier studies.
Chromosome number 2n = 16 was
recorded in different species of Cicer
(Ladizinsky and Adler, 1976; Ahmad
and Godward, 1980); 2n = 22 in
Cajanus cajan.(Sinha and Kumar, 1979;
Lavania and Lavania, 1983); 2n = 14 in
the genus Lens (Reddy and Annadurai,
1992; Reddy and Thresiamma, 1992)
and in Pisum sativum (Fouzdar and Tan-
don, 1976); 2n = 22 was observed in
Vigna radiata (Sarbhoy, 1980) and in
Vigna mungo (Lavania and Lavania,
1983). Similarly, the total haploid
chromatin lengths also coincide with
earlier reports, except for individual
chromosome lengths and centromere
positions. Among six pulse crops, con-
siderable differences were noticed in

chromatin length and chromatin
volume. Highest chromatin length was
noticed in Lens (31.91 p) and the lowest
was found in Vigna mungo (18.39 w). It
is also interesting to note from the
present results that there was a reduction
in chromatin length with increase in
chromosome number. Reduced
chromosome lengths in polyploids is,
however, not uncommon in plant sys-
tems (Sharma, 1972). However, the
mechanism by which the reduction is
acheived is poorly understood. Factors
like, chromosome condensation, inac-
tivation of gene segments in polyploids,
loss of heterochromatin segments of dif-
ferential polynemy have been suggested
to play a role in this regard.

In the present study, except in the
genus Cajanus in all other five pulse
crops, a pair of satellite chromosomes
was noticed in the diploid complement.
Presence of a pair of satellite
chromosomes was also noticed in dif-
ferent varieties of Cicer arietinum
(Ahmad and Godward, 1980), Cajanus
cajan (Sinha and Kumar, 1979), Lens
culinaris (Reddy and Annadurai, 1992;
Reddy and Thresiamma, 1992), Pisum
sativum (Lavania and Lavania, 1983),
Vigna radiata (Sahai and Rana, 1980)
and V. mungo (Goswami, 1979). How-
ever, varietal variation for presence or
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se chromosomes in different pulse crops (camera lucida drawings, 1500 x) Fig 1.
(2n = 22); Fig 3. Lens culinaris, (2n = 14); Fig 4. Pisum sativum
22).

Figures : 1-6 Somatic metapha:
Cicer arietinum 2n= 16); Fig 2. Cajanus cajan
(2n = 14); Fig 5. Vigna radiata (2n = 22); Fig 6. Vigna mungo (2n=
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absence and number of satellite
chromosomes were noticed in the above
studies. For example, Iyengar (1939)
reported presence of iwo satellite
chromosomes in Cicer arietinum. Sinha
and Kumar (1979) and Sharma and
Gupta (1982) did not observe any satel-
lite chromosomes in some varieties of
Cajanus cajan. Similarly, Sharma and
Gupta (1982) did not observe any
secondary constrictions in Pisum
- sativum, Vigna radiata and Vigna
mungo. Lavania and Lavania (1983),
recorded presence of secondary con-
strictions in two chromosomes in
Cajanus cajan, while, Gupta and Bahl
(1983) did not find any satellite
chromosomes in the genus Cajanus.
Goswami (1979) noticed two pairs to
satellite chromosomes in some varieties
of V. mungo.

In all the six pulse crops, there are
1-5 metacentrics, 3-8 submetacentrics
and 0-3 acrocentric chromosomes were

noticed. These results clearly suggested

that, karyotype asymmetry was low in
these pulse crops. This is also evident
from the values of TC1% , Where its
range for different chromosomes were
narrow. Similarly, higher values for S%.
F%, TF% also indicating the degree of
asymmetry was low in these six pulse
Ccrops.

A persual observations of nuclear
DNA (2C) (Table 2) indicates that there
is significant variation in nuclear DNA
contents among six pulse crops. The
genera Lens and Pisum, which have
" highest chromatin length and volume

contain highest nuclear DNA., This con-
firms the generalized phenomena of ex-
istance of positive correlation between
chromosome length and DNA content
(Furuta and Nishikawa, 1991). How-
ever, the genus Cajanus having more
chromatin length and volume than Cicer
arietinum, and equal to that of Pisum
sativum, possess only less amount of
nuclear DNA than Pisum and Cicer.
This suggests that, chromatin length and
volume does not always have correla-
tion with nuclear DNA. This variation
may partly be explained by DNA den-
sity and heterochromatin content. In
Cajanus cajan, the DNA is low, while
the heterochromatin content was higher
than that of Pisum and Cicer. The other
two members, Vigna radiata and V.
mungo contain more of less equal
amounts of nuclear DNA and
heterochromatin, being slightly low in
later one. It is interesting to note that
Vigna radiata and V. mungo, which are
morphologically similar,  differ in
karyomorphological characters but both
of them have similar nuclear DNA con-
tents. According to Smartt (1980),
various genetic and cytogenetic changes
have taken place in isolating V. radiata
from V. mungo. It is concluded that in
the present study, differences in nuclear
DNA contents were mainly due to dif-
ferences in DNA density and
heterochromatin content.
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