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ABSTRACT

Giemsa C-banding analysis was performed on the somatic chromosomes of six
3 14\ ishe
diploid species of Vicia, namely V. orobus (2n=12), V. villosa (2n=14), V. disperma

(2n=14), V. lutea (2n=14) V. hybrida (2n=12) and V. faba (2n=12).

Giemsa C-

banding patterns were specific of the species and the characteristic trer'ld o'f dxst'nbu-
tion of heterochromatin all over the length of the chromosomes is maintained in all

the species investigated.

Karyotype analysis together with banding pattern show

evolutionary reduction in chromosome number from 2n=14 to 2n=12 accompany-
ing the diminution in number, size and amount of the heterochromatic segments. Ban-
ding pattern of the species within same section resembles more closely than between the
sections in the genus, despite variation in chromosome number.

INTRODUCTION

The genus Vicia is comprised of
more than 170 species and is subdivided
into four sections i.e. Cracca, Ervum, Euvi-
¢ia and Faba (Ehra 1950, Plitmann
1967). Most ofthe species are annuals
but a few of them belonging to section
Gracca are parenmials. Karyotype ana-
lyses of Vicia species have been worked
out by many workers and species rela-
tionship on the basis of their data have
been suggested (Plitmann 1967, Yama-
moto 1973, Hollings and Stace 1974).

Various banding methods for the
linear differentiation of chromosomes
developed in recent years have provi-
ded valuable data in working out intra
and infra specific variation and spe-
cies relationship (Lavania and Sharma
1983).  Correlation between the DNA
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base composition of the heterochromatin
and the response of various staining tech-
niques have given interesting results
(Marks and Schweizer, 1974, Vosa 1975,
1977; Badr and Elkington 1977 and L~
Cour 1978). Though the first ever report
on chromosome banding (Q-—banding)
comes from plants i.e. Vicia faba (Casper-
sson et al., 1969) and the fundamental
information on the nature and classifi-
cation of various heterochromatin types
(Greilhuber, 1975, Vosa 1976) has been
obtained through characteristic banding
patterns, the work has not been extended
to the other species of this genus. It
was therefore desired to work out the C-
banding patterns of some species of this
mteresting genus with a view to know the
sequence complexity of DNA with respect
to heterochromation distribution and its
significance in tracing the evolutionary
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relationship and the direction of change
regarding the constitutive heterochroma-
tic band endowment.

MATERIALS AND METHODS

The name of the various species
of Vicia investigated, their diploid chro-
mosome number, name of the section
within the genus and the source of the
seed material are given in Table I.

TABLE I
Name of the 2n Section*  Source .
species

V. orobus DC. 12 Cracca  Royal Botanic

Gardens, Kew
V. villosa Roth. 14 —do—
V. disperma DC. 14 Ervum —do—
V. lutea L. 14 Vicia —do—
V. hybrida L. 12 —do—
V. faba L. 12 Faba Sutton & Sons,

Calcutta

* Flora Europaea Vol. 2.

C-banding :

Giemsa C-banding procedure of
Vosa and Marchi (1972) for plants was
followed.  Pretreated fixed root tips
were hydrolysed in IN.HCI for 30 sc-
conds at 60°C! and squashed in459%, acctic
acid. Air dried preparations (prefera-
bly stored overnight) were treated with
saturated aqueous solution of barium
hydroxide for 4-8 minutes, specific to
the particular species at 20-22°C [ollow-
ed by incubation in 2xXS5C at 60°C
for about an hour. Staining was per-
formed in 59, BDIH Giemsa in M/15
phosphate buffer (pH 6.8) for 10-15
minutes.

Somatic karyotypes were prepared
for the various species following root tip
squashing and orcein staining. In each
case approximately 10-15 scattered C-
banded metaphase plates were scored
and C-bands were plotted on the idio-
grams as shown in Fig. 1.
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Fig. 1. C banded karyotypes 1in Vicia species:
a. V. villosa, b, V. arobus, c. V. disperma,
d. V. lutea, e. V. hybrida . V. fuba.

RESULTS AND DISCUSSION
The C-band diswibution and the
dingrammatic representation in the form
ol C-banded karyotypcs of  the various
species investigated arc shown in Fig.
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1. The species have two different chro-
mosome numbers viz. 2n=14 and 20=12
as depicted in Table I. In general, G-
bands are observed in centromeric re-
gion, terminal end, nucleolar constric-
tion and intercalary position on the two
arms, specific for the particular species.
Giemsa C-banding patterns of Vicia fuba
have bezn worked out by various other
workers (Dobel et al., 1975, Takehisa
and Utsumi 1973, Klasterska and
Natarajan 1975, Greilhuber 1975). The
present findings corroborate the earlier
observations on this specie.. The gene-
ral trend of distribution of heterochro-
matic segments of Vicia faba is maintain-
ed also in other species studied. It is
remarkable and of taxonomic significance
that there is more resemblance in the
banding pattern within the same section
in the genus as compared to other sec-
tions despite variation in chromosome
number.

A survey of chromosome numbers
(Fedorov, 1969), reported in the genus
Vicia, showsthat 2n=14 is the most wide-
spread number (as it is in several related
gencra of tribe Viceae e.g. Lens, Lathyrus
and Pisum). Hanelt and Mettin (1966),
Hollings and Stace (1974) from their
karyotypic studies on several Vicia spp.
suggested that 2n=14, 2n=12 and 2n=
10 chromosomes are related to each other
in reductional evolutionary — sequence.
On the basis of karyotype analysis, they
veferred that this reduction has occurred
through various ways at different periods
in the genus. [t may involve ceatric
fusion type of interchange or various
other types of structural rearrangements.
[iis not unlikely that n=7 represents the
ancestral basic number in the genus.

A analysis of present aud previous
data (Hollings and  Stace 1974,
Yamamoto 1973) indicate that evolu-
o of kavyotypes ia the geaus Viein as

a whole fits very well into the evolution-
ary trend shown by many plants, namcly
an increasing karyotype asymetry toge-
ther with a decrease in basic number

(Stebbins 1971).
Phylogenetic reduction in chromo-

some number is usually associated with
the occurrence of unequal translocatons
between nonhomologous chromosomes,
followed by the loss of heterochromatic,
genetically inert or non-essential centro-
meric regions (Stabbins 1966). This
diminution in heterochromatin content
reflected in the form of number and
position of C-bands obtained by G-ban-
ding procedure is noted in the present
case as well. Ancestral species of Vicia
with 2n=14 chromosomes have more G-
bands consideriag both the number and
size of C-bands as compared to derived
species with 21=12 chromosomes. The
unequal translocations between the chro-
mosomes might have brought this change
leading to asymmetry in advanced spe-
cies with low chromosome numbers.
This type of evolutionary relationship
in karyotype is more closely observed
within the same section of the genus
as evident from earlier cytological infor-
mations and present data on C-banding
analyses. That diminution in number,
size and position of CG-bands has accom-
paaied the evolution of verious species
Fas alio been observed i+ the various
species  of the related gerus Lathyrus
and several others (Lavania and Sharma,
1980, 1983).

It is clear, therefore, that patterns of
C-banding may provide a valuable cri-
terion for assessing the validity of taxono-
mic groups within the genus as well as in
interpretation  of relatiouships between

and within species.

Note added in proof: While this paper
was in press, we have come across a rele-
vant paper by G. Ramsay (C-banding in
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vicia  species, pp. 28-39, in Chapm .n,
G. P. and S. A. Tarawali (eds.): System
for Cylogenetic analysis in Vicia faba L. 1984,
Martinus Nijhoff Publ.) describing the
C-banding patterns in six species of Vicia
two oi which viz. V. faba and V. lutea are
common with us. The banding patteru
reported by Ramsayv for these two species
resembles in general with that of ours but
for C-banding polymorphism in nucleolar
Chromosomes. Applying Ramsay’s data
to our studiess it substantiates our conten-
tion regarding sectional characteristics in
banding pattern for Vicia and also corro-
borates our suggestion pertaining to hete-
rochromatin diminution with the course
of evolution.
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