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Vigna radiata  (L.) Wilozek is economically important as a dietary 
constituent of people in subtropics. This leguminous planhts 
has been reported to be recalcitrant to tissue culture. In the 
present investigation, protocols for induction of callus and 
multiple shoots were standardised. These can subsequently be 
use for improvement of this crop.
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Vigna radiata (L.) Wilczek., commonly known 
as "Green gram", is one of the most important pulse 
crops. This leguminous crop is a source of dietary 
protein , especially for the vegetarian population of 
su b tro p ic s .  A c c o r d in g  to e a r l ie r  re p o rts  
organogenesis  and regeneration  of the whole 
plantlets was found to be difficult in Vigna species 
as well as in other legumes. However, limited success 
has been achieved on m orphogenetic  response in 
different legume species (Gill et al.1986 & Davey et 
al. 1994). Keeping in view the importance of the 
plant, the present investigations were taken up to 
standardize protocols for induction of callus and 
m ultip le  shoots w h ich  could be used for the 
improvement of this crop through tissue culture 
techniques.

M ATERIAL AND M ETHOD S

MS (Murashige & Skoogs,1962) medium 
was prepared as per standard methodology suggested 
by Dodds & Roberts (1985). An authenticated seeds 
of Vigna radiata (L) Wilczek. Cultivar Ps-16 were 
o b ta in ed  from  A g r icu ltu ra l  R e se a rch  S ta tio n , 
Gulbarga (Karnataka). Observations were recorded 
daily and continued up to 45 days. Data obtained
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were statistically analyzed (Nageswara Rao,1983). 

RESULTS AND DISCUSSION

The seeds showed signs of germination, in 
v itro ,  w ith in  3 d ay s  of in cu b a t io n  and 90%  
germination rate was recorded. The effects of 2,4 -  
D, NAA and Kn on callus induction of Vigna radiata 
cotyledons were observed. The results indicate that
2.4-D and NAA in the concentration of 0.5 mg / 1 
and 1 mg / 1 respectively, showed little response 
towards callusing. However, at 2 mg /I concentration
2.4-D and NAA alone, the growth of the callus was 
maximum. Supplementing Kn to 2, 4-D and NAA at 
2 mg / 1, further enhanced  the grow th of callus. 
Increasing the concentration of Kn from 0.5 to 1.0 
m g /I in c o m b in a t io n  w ith  2 ,4 -D  and N A A  
separately, caused increase in the callus production. 
However, increase in the concentration of Kn to 2 
mg / 1 slightly inhibited the growth of callus.

Perusal of Table-1 clearly reveals the effect of 
different plant growth regulators on cotyledon 
culture of Vigna radiata (L.) Wilczek for multiple shoot 
formation. The direct multiple shoot formation was 
recorded on MS medium fortified with BAP at 
2.25 mg / 1 and 5.0 mg / 1 in combination with IAA 
and Kn (0.5 m g / 1 each) as shown in Table-1. 
W h en  BA P w a s  u sed  a lo n e  at 2 .25  mg/1 
concentration , it resulted into an average 2.0 
number of shoot buds, as the BAP concentration was 
increased to 5.0 m g / 1 , it enhanced formation of 
number of shoot buds, up to an average of 5.6 in 
number. Addition of IAA and Kn (0.5 mg / 1 
each) to BAP , further enhanced the number of 
shoot buds . As shown in Table 1 , when IAA (0.5
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Table No. 1 Response o f  cotyledon explants to various combinations o f  BAP, Kn and IAA in M S medium

M S Medium + 
concentration o f  
phytohormones 
(mg /l)

Percentage
o f
Explant
response

Mean 
number of 
shoot 
buds / 
explant

Mean 
number 
o f  shoot 
/ explant

Mean 
length o f  
shoot/ 
explant 
(cm)

Mean 
length o f  
internode / 
expant 
(cm)

Mean 
number 
o f  leaf/ 
explant

Days
required

BAP 0.5 
BA P 1.0 
BA P 2.25 
BA P 5.0 
BAP 2.25 + IAA

60
65
70
71
72

2.0+0.8 
5.6+1.8 
3.8+1.4

1.5+0.4 
3.2+1.2 
3.0+1.0

1.5+0.3 
2.5+0.9 
3.4+1.2

0 .75+0.07 
1.3+0.2 
1.3+0.2

3.0+1.2 
3.5+1.3 
3.2+1.1

30-35
30-35
40-42
40-45
40-46

0.5
B A P 2 . 2 5 +Kn 0.5 
BA P 5.0 + IAA

76
80

4.2+1.5 
8.6+2.1

3.4+1.3 
6.1+1.8

3.3+1.2 
3.8+1.4

1.4+0.3 
1.4+0.2

3.4+1.2 
3.5+1.3

40-45
40-45

0.5
BA P 5.0 + Kn 0.5 85 29.1+2.2 6.4+1.9 3.6+1.4 1.5+0.2 3.6+1.1 40-45

±  = Standard error

mg/1) added to the medium containing BAP (2.25 
mg / 1), the number of shoot buds increased up to 
3.8. where as addition of Kn (0.5 mg / 1) , proved 
s lig h tly  better  than IA A  in m u ltip le  shoot 
formation i.e. an average number of 4.2 shoot buds 
were noticed on the medium containing BAP (2.25 
mg / 1) + Kn (0.5 mg / 1). Similarly, BAP (5.0 mg / 1) 
in combination with IAA (0.5 m g / 1) induced 8.6 
number of shoot buds. >»

Protocols for plant regeneration from in vitro 
cultures using various explants have been developed 
for all Indian grain legume species. However, less 
success has been achieved towards establishment of 
totipotent cultures using cotyledon as an explant 
d ue to its low re g e n e r a t io n  e f f ic ie n c y  and 
reproducibility. In the present studies , it has been 
observed that 2,4-D followed by NAA are most 
suitable phytohormones for callus induction in Vigna 
rad ia ta .  The o p tim u m  c o n c e n tr a t io n  of 
phytohormone being 2 mg /I and below this, the 
explant did not produce m uch callus, whereas 
concentration more than this concentration, inhibited 
growth of the callus. In m ost of the legumes, the 
required auxins and cytokinin ratio is high for 
callus initiation than do other plants [Flick et al.1983) 
but in the present investigations, it was noticed

that Kn in the range of 0.5 to 1 mg / I , when added 
to 2,4-D or NAA enhanced callus formation and 
BAP enhanced shoot bud formation. Similarly, on 
other leg u m es also viz , G lycin e m ax (C heng et 
al.,1980) and in Vigna m ungo, (Gill et al.,1986) BAP 
enhanced shoot bud formation. Experiments aimed 
at Agrobacterium  transformation . of Vigna radiata 
was possible  through shoot regeneration  from 
cotyledonary nodes, w here a total of ten shoots 
were recovered. Similarly, multiple shoot formation 
from coty led onary  node of Vigna m ungo  was 
achieved on B5 (MS +B5 vit.) + BAP (13.3 fim ) 
(Ignacimuthu et al.,1997).

In the present investigations, it was 
found that, addition of IAA (Im g  /l) in MS medium 
supplemented with BAP (5 mg / 1) was essential for 
the foermation of multiple shoots. Similarly, it has 
demonstrated the totipotency and efficiency of 
callus induction and multiple shoot formation from 
cotyledon explant. The best m edium  for callus 
formation was found to be MS + 2,4-D (2mg /l) + 
Kn ( lm g  /l). The m axim um , 9.1 shoot buds, were 
induced from cotyledons, when cultured on MS + 
BAP (5 mg / 1) + Kn (0.5). Thus, above techniques 
and protocol of multiple shoot formation could be 
a p p lie d  for the d e v e lo p m e n t  of an e f f ic ie n t



transformation m ethod for the im provem ent cum 
breeding of this crop.
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