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Summary. Decapitated seedling root explants o f  seven 
cultivars of  mothbean (Vigna aconitifolia) cultured on 
Murashige and Skoog's basal medium without any 
phytohormone gave rise to plantlets at the end of  
4 -5  weeks. Addition of  cytokinins such as BA, Z, Kn 
and 2,i-P enhanced the frequency of  plant regeneration 
and also the average number  o f  shoot buds/culture. 
The buds originated directly from cortical cells or 
through callussing and subsequent differentiation from 
the surface. The plantlets obtained were successfully 
transferred to the field. 
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Introduction 

Shoot development and subsequent plantlet formation 
directly from excised roots is of  interest from the 
practical point of  view as it offers a new source of  
somaclonal variation yet unexplored. A large number  
of  weeds are known to multiply in nature by shoot 
differentiation directly from roots thus enabling them 
to survive adverse conditions (Raju et al. 1966). Though 
grain legumes are known to differentiate from such 
aerial parts as the hypocotyl, epicotyl, cotyledon, coty- 
ledonary node, leaf and stem explants (see Bajaj and 
Gosal 1981; Mroginski and Kartha 1984, for review), 
plant differentiation directly from cultured roots of  
grain legumes is a rare phenomenon.  In this report, we 

Abbreviations: BA= benzyladenine; 2,i-P = 6-y-7-dimethylal- 
lylaminopurine; Kn = kinetin; TIBA= 2,3,5-Triiodobenzoic 
acid; Z = zeatin 

present the conditions essential for direct plant dif- 
ferentiation from cultured seedling roots o f  Mothbean - 
a drought resistant grain legume widely cultivated in 
the tropics. 

Material and methods 

Mothbean (Vigna aconitifolia U Jacq Marechal) cvs - IPCMO 
- 131, IPCMO-186, IPCMO-560, IPCMO-909, IPCMO-760, 
MG-1 and No-88 were used as source material, qhe seeds 
were surface-sterilized with 70% alcohol (V/V) for 30 s fol- 
lowed by 0.1% HgC12 (W/V) for 5 min. After sterilization, the 
seeds were rinsed five times with sterile distilled water and 
aseptically implanted on Murashige and Skoog's (1962) me- 
dium, for germination. At the end of 6-7 days of growth, the 
tap root was excised, cut into 4 segments of 1 cm each, taking 
care to remove the root tip. The explants were cultured on 
medium containing Murashige and Skoog's mineral elements 
(1962), vitamins after Lin and Staba (1961) and 3% sucrose. 
Different cytokinins such as BA, Z, 2,i-P and Kn (1 mg/l) and 
antiauxins like TIBA (1 mg/1) were incorporated into the 
medium. In a separate experiment, the effect of different 
concentrations of BA (1, 2, 5 and 10mg/1) was investigated. All 
media were adjusted to pH 5.8 and were solidified with 0.8% 
agar (Sisco Labs, Bombay). The cultures were incubated at 
25+2~ in continuous light of 9501ux. Final observations 
were taken at the end of 3 months during the second passage 
and average number of plantlets/explant and frequency of 
regeneration were recorded. 

For histological studies, root explants at the end of 
different periods of culture were fixed in formalin-acetic-alco- 
hol and processed in an alcohol-xylol series. Sections were cut 
at 14 ~m and stained with toluidine blue. 

Results 

Root explants cultured on basal medium enlarged 
considerably, accompanied by enormous growth of  
secondary and tertiary roots. Eventually the entire 
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medium was covered with secondary and tertiary roots. 
The surface of the root explant split open at random 
sites and this was followed by the emergence of 
greenish patches with or without callussing. Within a 
period of 4-6 weeks, the greenish patches gradually 
developed into distinct shoot meristems flanked by 
leaves (Fig. 1). Shoot buds developed further and this 
was accompanied by roots from the base (Fig. 2). Such 
of the shoot buds which did not root on the same 
medium were rooted on basal medium with 1 mg/1 of 
NAA. Complete plants thus obtained were initially 
established in paper cups and later grown in pots in the 
field (Fig. 4). 

Supplementing the basal medium with different 
cytokinins such as Z, Kn, BA and 2,i-P resulted in 
either a considerable reduction or the complete inhibi- 
tion of secondary and tertiary roots. The proliferation 
induced in the presence of cytokinins was more intense 
compared to that grown only on basal medium. Such 
calli developed greenish patches which developed into 
numerous shoot buds (Fig. 3). 

The frequency of regeneration was enhanced on 
cytokinin supplemented medium in the majority of the 
cultivars (Table 1). The frequency of response varied 
with the cultivar. Addition of cytokinins also enhanced 
the average number of shoot buds/culture in some of 
the treatments (Table 1). 

Histological examination of the root at the time of 
culture showed an epidermis consisting of isodiametric 
cells surrounded by a cortex of 6-7 layers of loosely 
packed parenchymatous cells. A distinct endodermis 
and pericycle were seen surrounding the stele. Cal- 
lusing was initiated at the cortical region giving rise to 
a small callus mass which split open the epidermis and 
emerged (Fig. 5). The shoot buds were formed from the 
surface of the calli (Fig. 6). In some cases the cortical 
cells directly produced shoot meristems unaccompanied 
by the callus phase. The shoot buds differentiated 
vascular connections with the central vascular cylinder. 
Structures resembling early dicotyledonous embryos 
were also observed, but further differentiation was not 
obtained. 

Discussion 

The foregoing observations have revealed that it is 
possible to induce differentiation of plantlets directly 
from cultured seedling root explants ofmothbean. 

Bud formation in root explants has been reported in lsatis 
(Danckwardt-Lillestrom 1957), Convolvulus (Torrey 1958; 
Bonnett and Torrey 1965), Linaria (Charlton 1965), Comptonia 
(Goforth and Torrey 1977), Limnophila (Rao and Mohan Ram 
1981) and Dalbergia (Mukhopadhyay and Mohan Ram 1981). 
A significant observation of the present study was that basal 
medium devoid of phytohormones could induce plantlet 



Figs. 1-6. Stages in plant differentiation from cultured root segments of  Vigna aconitifolia. 1 Differentiation of shoot buds from 
root segments cultured on basal medium at the end of 4 weeks of culture. 2 A plant with well-developed roots at the end of 6 weeks 
of culture on basal medium. 3 Differentiation of numerous shoot buds from calli initiated from root segments cultured on MS + Kn 
(1 mg/1). 4 Regenerated plants growing in pots, one month after transplantation. 5 A cross section of root showing development of 
calli from cortical cells. CA-Callus; CO-Cortex; E-Epidermis. 6 Differentiation of shoot buds from the surface of calli. Arrows indi- 
cate shoot buds 



387 

formation in excised seedling explants of mothbean. Such a 
situation has also been reported in Linaria (Charlton 1965). 
Presumably the decapitated seedling explants may have suffi- 
cient endogeneous cytokinins to induce differentiation. How- 
ever, there are also reports that cytokinin alone or in combina- 
tion with auxin enhances the frequency of plant differentiation 
(Danckwardt-Lillestrom 1957; Peterson 1969; Mukhopadhyay 
and Mohan Ram 1981; Bhargava and Chandra 1983). This 
was also observed by us. 

Though some early stages of embryogenesis were observed 
in the present study, their further differentiation was somehow 
impaired and mature embryos were never obtained. A some- 
what parallel situation has been reported in Limnophila indica 
where a pattern of division reminescent of early stages of 
embryogenesis was observed though no true embryoids 
developed (Rao and Mohan Ram 1981). 

Mult ipl icat ion by root -bud formation is a natura l  
phenomenon  to overcome adverse condit ions in many 
of  the weeds (Raju et al. 1966). Vigna aconitifolia being 
a drought  resistant p lant  also has the abil i ty to produce  
buds from cultured roots, though in nature they are 
seldom produced.  

Our  findings that plants can be obta ined  from 
cultured roots of  V. aconitifolia provides an oppor tuni ty  
for studying an addi t ional  source of  somaclonal  varia- 
tion, which may  find use in plant  breeding program-  
rues. 
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