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ABSTRACT

The present investigation was to study the genetic divergence among the three species of
Vigha  viz., V.radiata, V.mungo and Vunguicplata based on biometrical, crossability and
biochemical means. Biometrical study revealed that the genotype of the three species resolved into
distinct clysters and r:mamr:d exclusive of [he other species. Canonical analysis grouping supported
the pattern arrived by D° statistics indicating that 100 seed weight, pod length and seed yield are the
potent characters causing divergence among the theee species, Crossability studies revealed that the
cross between Viradiate and Vimungo was successful and its reciprocal ‘was a failure indicating one
way compatability. The profein pattern showed striking similority between the three species yet
there were some bands which were unique in each of the species that may be well utilized as

genetic markers for detection of interspecific cross. The hybrids between V.radiara and V,mungo
showed low pollen and seed fertility. Though the hybrid showed sterility and breakdown in F, there

is ample scope to transfer useful characters of V.murgo to V. radiata,
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Interspecific hybridisation can provide a way
by promoting geneflow for desired level of gene
combinations. For this purpose, it is essential to
know the inter-relationship between the species.
The present study was, therefore undertaken to
know the genetic relationship and differentiation
:xisting among the three species of Vigna Savi..

MATERIALS AND METHODS

The materials of the swudy consisted of 22
ypes of moong, 20 types of urd and 6 types of
sowpea belonging to  different geographical
egions. These were raised during summer 1984
n a randomised  block design with three
eplications. The data obtained from five randomly
,e]e.cied plants were subjected to  Mahalanohis 's
> analysis lo study the genetic divergence
setween the three species. Tocher's (Rao, 1952)
echnigue to form the composition of different
woup consiellations and canonical analysis. In
rossability studies, the following crosses were
nade using V.radiata as female and V.mungo as
nale parents (Co 3 x TMV 1, Co CG 123 x TMV

and AC 300 X TMV 1): Viradiata as female and
/unguicnlata as male parents.(Co 3 x Co VU 623,
LS 319 x Co VU623, Co 3 x Co VU 97 and PLS
19 x Co VU 97) and V.mungo as female and
Lunguiculata as male parents- (TMV 1 x Co VU
23, T9xCoVUBZLTMV 1 xCoVU T und T 9
Co VU 97). In addition, reciprocal crosses of the

Vigna species, Biometrical; Crossbility Studies, Biochemical

above said crosses were made. CRS 55, M.l and
MDU 2984 (V.radiata), T 9, Trichy local . and Lam
BG 295 (V.munge) and Co VU 623, Co VU 97 and
KM I (V.unguiculata) were used. Globulin (G1)
proteins were extracted (Yuma and Bliss, 1978)
with sodium dodecyl sulphate - poly acrylamide gel
electrophoresis, fixing, staining and destaining
procedures suggested by Anderson (1980).

RESULTS AND DISCUSSION

Analysis of varience (Table 1} revealed that
the 48 types differed among themselves
significantly for all the characters. All the three
species viz., V.radiata, V.mungo and V.enguiculata
types were grouped into 16 different clusters.

The interesting phenomenon observed in the
clustering pattern was that all the V.radiata
genotypes prouped among  themselves into seven
clusters and none of the cluster had V.mungo or
V.unguiculata  genotypes.  Similarly, all  the
Vimungo genotypes and V.unguicnlata genotypes
resolved into Nive and four clusters respectively and
they had only their own entries, These group
constellation  are indicative that the three species
evaluated in this study are distinet and were
differentigted. The assemblage of V.radiata und
Vimungo entirely in different clusters without any
exception strongly supports the opinion of Sen and
Ghosh (1960) that there is crossability barier
between these two specics. Lukoki-Luyeye (1975)
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Table 2. Intra and Inter-cluster distance In V. radiata, V. mungo &nd V. unguiculaia

661

V. radiata
11 IV A VI IX X1 Xl
I * 6.66 8.04 8.14 9.33 16,05 10.79 13.21
w +5.00 6.91 12.39 16.24 8.69 14.84
v 432 10,30 17,70 10.54 12.63
Vi 6.46 19.53 15.49 9.23
X 5.87 16,17 21.10
XI- o7 17.94
Xn 1133
Avernge = 14,12
V. mungo
I Sl VII Vil X
X 4.79 7.30 6.89 7.37 10,02
11 542 10.86 10.24 10.04
VIL 7.80 8.27 11.04
Vil 5.79 12.9¢
X 11,25
- Average =8.67
V. unguiculata
X1 Xiv XV XVI
X1 - 21.80 24.76 44 .48
XV 1335 2028 43.10
XV - 28.19
XVI 19.24
Average =26.90
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Fig.1.  Ai-22 Chart
1-48 indicate the genotypes

l-).(VI irpdicnl;.‘ the clusters based on D? analysis and comresponding to table 2 & 3
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Tohle A, Inter-cluster distnnee between the three speeles of Vigna

V., radiata with V.munge

m v v i 1% b | S Xit
| 10,16 10,76 9,31 11,08 16.31 13,15 1150
I 11.06 112 7.8 11.13 20.23 1480, 11.93
Vil 11.29 11,73 11.50 13.24 14.53 13.24 14,24
Vil i0.52 13.26 11,94 10.77 18.21 15.62 12.80
% 13.16 11,60 10.12 15.45 18.68 13.62 16,04
Average = 12,89
Viradiata with V. unguiculata
X1 XV XV XVI
an 17.18 14.84 26.68 50:54
v 20.80 16.70 30.74 54.58
v 17.89 18.10 29,63 53.08
VI 14.68 14.28 22.04 45.08
X 25.03 21.17 32,87 55.82
X1 2339 19.57 3.1 57.04
X 16,70 16.08 22.24 44.14
Avernge = 29.07
V. mungo with V. unguiculata
X1l XIV XV XVI
1 14.79 17.16 27.17 49.82
i 14,06 19.19 28.88 51.00
VIl 15.68 17.96 2898 51.25
VI 11.17 16.86 | 2537 47.62
X 19.01 21.19 32,69 55.04

Average = 2824

also concluded that V.radiata and V.mungo were
distinct species from his study on seed protein.

Among the three species, V.unguiculata
genolypes were found Lo have higher inter-cluster
distance followed by V.radiata and V.mungo. The
average inter cluster distance belween V.radiata
and V.nunge was low (12.90) compared to that
between V.radiata and V.unguiculata (29.08) and
Vinungo and V.unguiculata (28.25) (Table 2, 3).

Canonical analysis further revealed that the
genotypes of the two species wz., v.radiata and
V.munge were clustered among themselves in
same plane (Fig.1) while the genotypes of the other
specics Viunguiculara were found clustered in a
different plane confirming the results of D*
analysis. Besides, the clusters of V.radiata and
Vinungo were  localed very closely (Fig.l)
contrary to the clusters of V.ungiculata that were
far away from other two V.radiata and V.mungo

except for the cluster XIII. This confirms that the
two species viz., V.radiata, V.mungo are related
which is further confirmed through crossability
studies.

Among the crosses made between V.radiaia,
V.mungo  and V.unguiculata in  all  possible
combinations, only the cross between V.radiata and
V.mungo were successful, when V.radiata was
used as female parent. The percentage of
crossability varied from 1 to 2.46. This supports
the opinion of Sen and Ghosh (1960), Singh- et al
(1975), Verma (177) and Chen et al (1975), Verma
(1977) and Chen et al (1983), Gill et al (1983) and
Shanmugam ef al (1983). The failure of cross
between V.radiata and V.unguiculata and between
V.munge and V.unguiculata indicated that there is
no homology between the genomes of V.radiata
and V.munge to V.unguiculata.
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Fig.2. Interspecific Variation in Glebulin (G1) of vigna
species

Seed protein gloubulin (GI) sub-units of Vigna
were divided into arbitary group A, B and C based
on their mobility in SDS - PAGE (Fig. 2). A
sub-units were slow moving and C sub-units were
fast moving. B was intermiediate in mobility.
Group B banding pattern was seen uniformly in all
the varieties of the three species clearly. In group A
sub units 1 and 2 could be seen in all the thrce
species whereas the band 3 was not seen in
unguiculata. The C group sub units showed
remarkable uniqueness for the banding pattern in
the three specics. The bands 6, 8 and 11 were
unique bands of V.unguiculata and were not seen in
the varieties of V.radiara and V.mungo. Bands 12
and 13 were scen both in V.radiota and
V.unguiculata. The presence of the two bands

could not be ruled out in V.mungo as they were
seen faintly. Two darkly stained bands 10 (thin)
and 14 (thick) appeared to be the uniqueness of
V.radiata varieties, The uniqueness of V.mungo
varieties is the absence of the bands typical of
V.radiata (10 & 14) and those of V.unguiculata (3.
68,11 and 15), There were some bands which
were unique to each of the species and these rcsull.s -
are in accordance with the results obtained in D?
analysis where the genotypes of the same species
grouped themselves with the exclusion of the
genotypes from the other spccms

This study concludes that among: the three
species taken for the study, only V.radiata and
V.mungo show genome  homology, enabling
ctossing between these two species. Hybrids
obtained from these cross will be utilised further
for improving the plant type, quality and yield.
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