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ABSTRACT 

Giemsa C-banding analysis was performed on the somatic chromosomes of six 

diploid species of Vicia, namely V. orobus (2n=12), V. villosa (2n=14), V. disperma 

(2n=14), V. lutea (2n=14) V. tybrida (2n=12) and V. faba (2n=12). Giemsa C- 
banding patterns were specific of the species and the characteristic trend of distribu-

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=l4 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. 

INTRODUGTION 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 La 
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- 

The genus Vicia is comprised of 
more than 170 species and is subdivided 
into four sections i.e. Gracca, Ervum, Euvi 
cia and Faba (Ehra
1967). 
but a few of them belonging to section 
Cracca are parennials. 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

1950,
Most ofthe species are annuals 

Plitmann 

cation of various heterochromatin types 
(Creilhuber, 1975, Vosa 1976) has been 
obtained through characteristic banding 
patterns, the work has not been extended 

to the other species of this genus. It 
of chromosomes was therefore desired to work out the C- 

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).

banding patterns of some species of this 
interesting genus with a view to know the 
s2quence complexity of DNA with respect 
to heterochromation distribution and its 

Correlation between the DNA significance in tracing the evolutionary
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Somatic karyotypes were prepared 
for the various species following root tip 

squashing and orcein staining. 
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. 

relationship and the direction of change 

regarding the constitutive heterochroma-

tic band endowment. 
In each 

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. 

15 um 

TABLE I 

Name of the 2n Section* Source 

species 

Royal Botanic 

Gardens, Kew 
V. orobus DG. 12 Cracca 

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 
procedure of 

Vosa and Marchi (1972) for plants was 
Pretreated fixed root tips 

were hydrolysed in IN.HCI for 30 se- 
conds at 60°C and squashed iu 45% acctic 

Air dried preparations (prefera-

bly stored overnight) were treated with 
saturated aqueous solution of barium 

hydroxide for 4-8 miutes, specific to 

the particular spccies at 20-22° C follow- 

ed by icubation in 2xSSC at 60°C 
for about an hour. Staining was per 

formed in 5% BD11 Giemsa in M/15 

phosphate buffer (pH 6.8) for 10-15 

Giemsa C-banding 

followed. 

acid. 
Fig. 1. C banded karyotypes in Vicia sfecies: 

a. V, vilosa, b. V, orobus, c. V. disperma, 
d. V. lutea, e, V, hybrida f. V. fuba. 

RESULTS AND DISCUSSION

The C-band distribution and the 
diagrammatic representation in the form 
of C-banded karyotypes of the various 
species investigated are shown in Fig. minutes. 
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a whole fits very well into the evolution- 

ary trend shown by many plants, nanmely 
an increasing karyotype asymetry toge-
ther with a decrcase 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, 

1. The species have two different chro-
mosome numbers viz. 21=14 and 2n=12 

as depicted in Table I. In general, C- 
bands ae 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 faba 
have been worked out by various other 

workers (Dobel et al., 1975, Takchisa 

Utsumi genetically inert or non-essentia l centro- 

meric regions (Stabbins 1966). 
diminution in heterochromatin content 

and 1973 Klasterska and 
This Natarajan 1975, Greilhuber 1975). The 

present findings corroborate the earlier 
observations on this specie.. The genc 
ral trend of distribution of heterochro-

reflected in the form of number and 

matic segments of Vicia faba is maintain-
ed also in other species studied. 
remarkable and of taxonomic significance 

that there is more resemblancc in the 

position of G-bands obtained by G-ban- 

ding procedure is noted in the present 

Ancestral species of Vicia 

with 2n=14 chromosomes have more C- 
It is case as well.

banding pattern within the same section 

in the genus as compared to other sec- 

tions despite variation in chromosome 

bands consideriag both the number and 

size of C-bands as compared to derived 

species with 2a=12 chromosomes. The 

unequal translocations between the chro- 
mosomes might have brought this clhange 

leading to asymmetry in advanced spe- 

cies with low chromosome numbers. 

number. 

A survey of chromosome numbers 

(Fedorov, 1969), reported in the genus 
Vicia, shows that 2n=14 is the most wide- 
spread number (as it is in several related 

genera 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= 

This type of evolutionary relationship 
in karyotype is morc closely observed 

within the same section of the genus

as evident from carlier cytological info- 
mations and present data on G-banding 

analyses. 
size and position of C-bands has accom- 
panied the evolution of ve"ious species 

Fas also been observed i. the various 

That diminution in number 

T0 chromosomes are related to each other 

in reductional evolutionary 

On the basis of karyotype analysis, they 

referred that this rcduction has occurred

scquence. 
species of the related gei.us Lathyrus
and several others (Lavania and Sharma, 
1980, 1983).through various ways at different periods 

1n the gcnus. [t may involve ccutric 

fiusion type of interchange or various 

other types of structural rcarrangements. 
It is not unlikely that n=7 represcuts the 

ancestral basic number in the genus. 
Al analysis of present and prev1ous 

It is clea 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. 

data (Hollings Note added in proof: While this paper 
was in press, we have come across a rele- 
vant paper by G. Ra msay (C-banding in 

and Stace 1974, 
Yamamoto 1973) indicate that evolu- 
o1 of karyotypes ia the genus Vicia as 
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gite. New Phytol. 73 : 195-208. 

KiASTERSKA, I. AND A. T. NaTARAJAN 1975. 

Distributioa of heterochromation in the 

chromosomes of Nigella damascena and Vicia 

faba. Hereditas 79: 154-156. 

LA CoUR, L. F., 1978. Two types of constitu- 

vicia species, pp. 28-39, in Chapm.n, 

G. P. and S. A. Tarawali (eds.): System 

for Cytogene tic 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 Ramsay for thesce two species 
resembles in general with that of ours but 

for C-banding polymorphism in nucleolar 

tive heterochrom:tin in the chromosomes 

of some Fritillaria specics. Chromosoma 67: 

67-75. 

LAVANIA, U. C. AND A. K. SHarMA 1980. Gie- 

msa C-banding in Lathyrus. Bot. Gaz. 141 

199-203. 
Chro LAVANIA, U. C. AND A. K. SHarMA 1983.

mosome banding in evoluticnary plant cytoge- 
netics. Proc. Indian Acod. Sci. (Plant Sci.) 92 

51-79. 

Chromosomes. Applying Ramsay's data 

to our studiess it substantiates our conten- 
ion regarding sectional characteristics in 

banding pattern for Vicia and also corro- 
borates our suggestion pertaining to hete- 

rochromatin diminution with the course 

MARKS, G. E. AND D. ScHWEIZER 1974. Giemsa 

banding Karyotype differen ces in some spe- 

cies of Anemone and in Hepatica nobilis. 

Chromosoma 44 : 405-416. of evolution. 
PLITMaNN, U., 1967. Biosystematical study of Vicia 

of the middle east. Private publ.: 1-128. 
STEBBINS, G. L., 1966, Chromosomal variation 

and evolution. Science 152: 1463-1469. 
SrEBBINS, G. L., 1971. Chromosomal evolution in 

higher plants. Edward Arnold (Publ.) Lted., 
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