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Karyotype Analysis in Faba Bean
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Abstract: The chromosome complements of 5 accessions of faba bean (Vicia Jaba
L.) had considerable intraspecific differences in total chromosome length and volume.
Total chromatin length of haploid complement ranged from 65.8 pm to 48.57 um,
and chromatin volume from 84.5 pm® to 436 um®. The Karyotypes are highly
asymmetrical and belong to 3B category of Stebbins. S% and TF% estimates also
indicate the asymmetric nature of the Vicia faba karyotypes. Based on chromosome
morphology, three chromosomes of the haploid complement can be readily identified

individually.
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Vicia faba.

The genus Vicia L. (Fabaceae) comprises
180 species (Hooker, 1973), of which, about
40 species are widely grown for forage,
vegetable, pulse, green manure and cover
crop value. V. faba (commonly known as
faba bean, broad bean and faba pea), with
very high protein content (up to 35%),
is an excellent source of lysine and sup-
plements a cereal-based diet (Elsayed,
1984). Detailed chromosomal studies are
helpful in successful planning of crop im-
provement programmes. V. faba, a classical
material for any cytological study because
of its low chromosome number and large
chromosome size, has yielded several fun-
damental discoveries (Chapman, 1984).
However, there is evidence of variability
in karyotype, including translocation (cf.
Bond, 1976). The present paper deals with
detailed karyotype analysis in five acces-
sions of V. faba.

! Agricultural Research Station, Keshwana, Jalor 343
001, India.

Materials and Methods

Seeds of five accessions of Vicia faba,
received from International Center for Ag-
ricultural Research in Dry Areas (ICARDA),
Syria, were used for cytological prepara-
tions. Chromosome measurements were
made with the help of Olympus micrometer
utilizing good metaphase cells. Photomi-
crographs were taken from fresh prepa-
rations. Karyograms were prepared by cut-
ting the photographs of the chromosomes
and arranging them in order from longest
to shortest. The chromosomes were given
numbers 1 to 6 in a descending order of
length. For chromosomal classification, the
scheme proposed by Levan et al. (1964)
was followed. Relative length, arm ratio,
TF%, S% and chromatin volumes were
calculated using standard formulae.

Results and Discussion

The data on chromosome morphology
are presented in Table 1, while the pho-
tographs of representative somatic chro-
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Table 1. Data on chromosome length and volume, arm ratio, S% and TF% of five accessions of Vicia

Jaba
Acc. No. Chromosome number Total Total S% TF%
1 2 3 4 5 6  chromo- chromo
some some
length  volume
(@m)  (um’)
EC 312439 AL 15.45+3.18* 10.77 998 943 879 820 6580 84.50 44.02 21.51
RL 28.31 1637 1517 1423 1336 1246
AR 1.18 FLSSEETA T SRAY N6 474 2900
EC 312445 AL 1488+2.73* 928 870 855 817 785 60.16 65.98 4458 22.14
RL 2927 1543 1446 1421 1358 13.05
AR 1.19 6.55- 0745 690 725 - 7.53
EC 312441 AL 13.99+2.73* 934 836 808 796 722 5768 52.29 43.18 20.87
RL 28.99 16.19 1449 1401 1380 12.52
AR 1.19 7.12: - 839 5808 =5RIG6-+ “9.3]
EC 312443 AL 1249+2.75* 838 793 761 738 7.13 53.67 45.85 46.79 21.29
RL 2839 1561 14.78 1418 “13:75,:13.29
AR 1.05 7:64 - 791 987 9. 11 890
EC 312448 AL 11.444+295* 8.17 735 6.78 599 589 4857 43.60 40.93 23.88
RL 29.63 16.82% 15.13 13967 12.33 ©12.13
ARGL2 FA2 - TNTT 637 5315454

AL=Absolute length of chromosome in microns, RL=Relative length of chromosome in per cent volume,
AR=Arm ratio, *=length of satellite, m=metacentric, a=acrocentric.

a

a5

Karyotype formula:
mosomes and karyograms are given in Figs.
1-5. Chromosome number in all the acces-
sions of Vicia faba studied was 2n= 2x=12.
The haploid chromosome complements, in
general, consisted of one pair of very long
and five pairs of short subtelocentric chro-
mosomes. The short arm of longest chro-
mosome has secondary constriction
separating a large satellite from the rest
of the chromosome.

Considerable variation in total chromatin
length and volume was observed among
the five accessions of faba bean studied.
Total chromosome length of haploid com-

plement ranged from 65.8 pm in EC 312439

to 48.57 um in EC 312448. The trend
for total chromosome volume was also simi-
lar with the values varying between 84.50
um® (EC 412439) and 43.60 um’ (EC
312448). The observed intraspecific vari-
ation for chromatin content may be at-
tributed to structural changes and loss or
gain of heterochromatin segments. Bond
(1976) reported the evidence of variability
in karyotypes due to translocation. Not much
difference in the length of the satellite was
observed among the faba bean accessions
studied.

The karyotypes are asymmetrical with
one pair of metacentric and five pairs of
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Figs. | to5

Figs. 1-5. Mitotic metaphase plates (la, 2a, 3a, 4a and 5a) and karvograms
(1b, 2b, 3b, 4b and 5b) of five accessions of Vicia fuba.
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subtelocentric chromosomes. Estimates of
S% will give an idea about the variations
in length of different chromosomes of a
complement, while TF% gives an estimate
~ of mean position of centromere in different
chromosomes. Thus, the values observed
for TF% and S% also indicate that the
karyotypes are highly asymmetric since
acrocentric chromosomes are most common,
and the shortest chromosomes are half or
less than half the length of the longest
chromosome.

In the present accessions, three chro-
mosomes of the haploids complement, in
general, can be identified individually, based
on chromosome morphology. They are chro-
mosome 1, 2 and 6. The individual iden-
tification of remaining chromosomes is diffi-
cult because of similarities in length and

arm ratio. €hromosome banding and image
analysis techniques can also be helpful for
individual identification of all the chro-
mosomes within a complement.
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