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TISSUE CULTURE STUDTES rN yIGNA UNGATCULATA (L.)
IVALP VAR. 5.488.

v. SoLNDER RAJ, B.H.M. NIJALINGAPP/i- and D. H. T&IAVATI
Department of Botany, Bangalore University, Bangalore 560 056, India.

Callus cultures olVigna unguicuhta were established using seedling ard field grown explants on MS
medium supplemented with different auxins alone or in combination with cM/cytokinins ar various
levels. Profuse rhizogenesis was observed in most of the explants directly or inrlirectly. Regeneration of
shoots/ and whole plants with multiple shoots, were obtained from cotyledonary node, shoot tips and
nodal segments on various combinations of growth regulators. In vitro plants were transferred to soil to
rear maturity. The present investigation revealed a high regenerative poteutial of shoor dps which is pre-
requisite for clonal propagation.

Keywords : Tissue culture; Clonal propagatiorr; Vigna unguiculata.

Introduction

The genetic improvement of grain
legumes is essential for lheir immense
use as human nutrition. Invilro plant
regeneration among forage legumes has
been very well established. However,
success in grain legumes has been rather
limited due to their restricted regenera-
tive potential (George and Sherrington,
1984; Hamatt et a1.,1986). Subsrant"ial
work has been carried out with respect
to the genus Vigna (Gulali and Jaiwal,
1990). The present report deals with the
study of callus cultures and or-
ganogenetic potcntial of different ex-
plan$ of Vigna unguiculato.

Materiat and Methods

Seeds of Vigna unguiculata Var. 5-488
were obtained from University of
Agricultural Sciences, Bangalore. They
were sruface sterilizerl withToVo ethanol
for 30 sec followed by treatrnent with
saturated chlorine water for 10-15 min

urd0.l7o mercuric chlopide for 3-5 rnin.
The seeds were throu€hly washed with
sterile distilled water for 4-5 tirnes, and
aseptically germinated on humidified
cottory'on Murashlge and SkOog's basal
medium (1962). Various explanrs like
root, hypocotyl, cotyledon, cotyledonary
node, leaf, stem, shoot tips and nodal
segments were excised from 7 days bld
aseptic seedlings and field grown plants
and were inoculated on MS medium
containing 27o SuCrose and 0.8Vo agar.
Different growth reg-ulators like auxins,
coconut milk and cytokinins were $up^
plemented at various Concentrations
based on the requirement of the experi-
ments. The pH of the medium was ad-
justed to 5.8 before autoclaving. All the
cultures were incubated at 25+20C under
18:6 hr light and dark period. Experi-
ments were repeated atleast thrice to
confirm the results.

For histological studies, callus
derived fram difl"erent sources were
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fixed in FAA (formalin-acetic-alcohol),
dehydrated in alcohol-xylol series. Cus-

tomary paraffin technique was followed.

Sections at 10-12 lrm thickness were cut

and stained with Heidenhain's iron

hametoxylin anel counterstained with
erythrosine or fast green. Sections were

tinally mounted in canada balsam or

DPX.

Results and Discussion

No callusing nor rooting was observed

from different explants on MS medium

alone, except a slight swelling at the cut

ends. Callus was initiated from root,
hypocotyl, cotyledon, stem and leaf seg-

ments within 10-15 daYs on MS
medium supplemented with different
growth regulators at vuious concentra-

tions (Table 1). Maximumcallus growth

was achieved on medium containing 2,

4-D (Zmell) + CM (107o) (Fig.l,A).
2,4-D alone or in combinations with
CM are known to Produce callus on

various explants of legumes (Sounder

Raj et a1.,1991). Other auxins like
IAA, NAA aod IBA alone or in com-

bination with CM (l0%o) ue found to be

less favourable for callus initiation and

its growth. Callus was white/pale yel-

low, fribale and nodulated, they were

subcultured once in 20 days for main-

tenance on fresh medium containing
2,4-D (tm$l\.

Explants cultured on a medium con-

taining cytokintuN like BA.P, Kinetin

and Adenine sulphate at different levels
:showed relatively poor response in

tenns of callus initiation' However'

combination of auxins anC cytokinins at

various levels was much ellective for

callus initiation and its growth as ob-

served in many legumes (Flamatl er a/"0

1986).

The calli derived from diff;rcnt ex-

plants, *1rsn subcriltured to MS metlium

supplemented vvith BAP/Ad.sulp. (l-
5mg/l) alotte or in combination with

NAAIAA (0.5-2mgl1), the callus

growth was resumed aftet 2-3 days and

became green, hard and nodrilated.

Greening of the callus was intensified as

the concentration of cytokinin increased.

No caulogenesis was observed in these

combinations even after prolonged in-

cubation of 5-8 subcultures to the same

medium or hormone free basal mcdiutn.

However, ennbryoid-like structures were

differentiated when hypocotyl- derived

callus subcultured to MS supplemented

with IAA (zmrll) + CM (L0Vo)

(Fig.1,B). Histological studies revealed

the well developed radicular region with
undifferentiated shoot apical region

(Fig.l,C).

Seedling explants like tryptrcotyl'

stem, and leaf segments Produced
numerous roots with or rvithout inter-

vening callus Phase on MS medium

containing auxins like NAA,{AA at low

concenrati()ris (0.5-2mg1l) + Ad.Sulp'

( lmg/ l) 1F'ig. l,D). Similar obseruations

were also made in ViSna sinensm (Pan-

dey and Bansal, 1989). Cotyledonary

nodal segments produced elongated

shoots with Profuse roots on MS +
NAA/IAA (O"Srngll) + Ad'SuiP.

(1m9,/1) (Fig.l,E). However' on a
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TABLE 1

ETIFE:C'T OF AUXINS, CYTOKININS AND COCONUT IVTILK ON CALLUSING OF DIF-

FDRENT EXPLANTS OF YIGNA ANGUICUL,ATA (L')

Medium + Crowth regulator Root

irnci 1)

Hypocotyl Cotyledon Stem Lnaf

MS + IAA (1-2)

MS + l'{AA {l-?)

i\lS r itlA {l-2)

MS r 2,4-Il (l-2)

MS r. I.4,A(2)+CM(109r)

MS + NA.4(2)+CL'{(107o)

MS + lIlA(2)*CM(l0Eo)

MS + 2"4-D(2)+CM(107o)

IvlS + IAA(O.5)+BAP (1.5)

iWS + NAr\{0.J)+llAI)(1.5)

MS + IA.A(0.S)+Kin(1.5)

MS + NAA (0.5)+Kin(1.5)

MS + IAA(0.5)+Ad.Suip.( I )

MS + NAA(0.5)+Ad.Sulp,(l )

s

C+

C+

C++

C+++

C++

C++

C++

C++++

C+

GC++

C+

C+

C++

R+

C+++

R++

s

C++

C++

C+

C++

C+++

R+

C+++

C++

C++++

C+++

R+

GC++

R++

C++

C++

C++

R+++

C+++

R++++

s

C+

C+

C+

C++

C+++

C++

C+

C++++

GC++.

GC++

C++

C+

C++

R++

C++

R+

s

C++

C++

C+

C++

C+++

R++

C++

C+

C++++

GC+++

R+

GC++i

R++

C++

C++

C+++

R+++

C++

R++i+

s

C+

C+

C+

C++

C++

R+

C++

C+

C++++

C+++

GC+++

Rt

C+

C++

C+++

R+++

C++

R++++

Extent of Callus growth:
S - Swelling, {i+ - Callus very poor, C++ - Poor

C+++ - Go+J. C++++ - Excellent, R - R.ooting

GC - Green callus.
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TABLE 2

EFFTCIENCY OT PT,ANT.R'DGENERATION FROM SHOOT TIPS EXPLANTS OF VIGNA
ANGUICUu||X ON DIFFBRENT CONCENTRATIONS OF GROWTH REGULATORS.

Media +Crowth regulators No. of shoot- No.of Shoot Percent Remarks
(rrg/1) tipscultured tip,s responded r€sporrse

MS

MS + BAP (0.1)

MS + BAP (0.3)

MS + BAP (0.s)

MS + BAP (0.7)

MS + BAP (1.0)

MS + BAP (2.0)

MS + Kin (0.1)

MS + Kin (0.3)

MS + Kin (0.5)

MS + Kin (1.0)

MS + Kin (2.0)

MS + IAA(0.5+BAP (O.l)

MS+NAA(0.5)+BAP(o.1)

MS+lBA(0.5)+BAP(O.1)

MS+2;4-D(0.5)+BAP(O. I )

MS+IAA(0.5)+Kid(2)

MS+NAA(0.5)+Kin(2)

MS+lAA (0.5)+Ad.Sulp.(l)

MS+NAA(0.5)+Ad.Sulp.( I )

'15

75

15

75

75

75

60

60

60

60

60

60

60

60

60

60

60

l5

50

54

45

30

50

38

50

44

38

20

3t

40

48

35

42

50

48

80

72

60

40

66

50

83

73

63

33

51

66

80

58

'10

83

80

25 Complete plant with slow
growth.

Vigorotrs shoot growth + little
calus at the base.

Shorr growrh + Adv. shoots.

Stunted growth + callusing.

Suppressed shmt growtir.

Only callus growth.

Only callus growth.

Complete plant with slow
shoot growth

Slow growth wirh rooting.

Shoot growth + rooting.

ihoot groorth + rooting.

callusing + suppressed shoot
growth.

Shoot growth + callusing.

Callusing + rooting.

Shoot growth + callusing.

Only callus growth.

Complete plant with stunted
growth.

Complete plant with vigorous
shooi growth

Complete plant.

Complete plant.

53

66

32

40

60

60

Data obtained after 30 days of culrure.
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FIGURE l: TISSUE CULTURD STUDIES IN yIGNA UNGUICUL{fd (L.) VAR. 5488.

A- Cotyledon eapldh showing callus 8rcwth m MS+CM(i09o)+2,4'D Qnell)i
B' llypocolyl-dedved callus showing embryoid Iike slrucurres wi$ rsls m I'IS+(-M(107o)+lAA(2n18/l);

C- Secrion of a differcntialing eDbry,rid rvith well ricvcl,)Ped rcot wi& shd aPical regionl

D' Direct rtircgelesis lrdt ieaf m \'tS+NA,\(0.5nr8/1)+Ad.Sulp. (lmE/])i

E- Re3ererationofwholeplanl[r.ncq',IronarytrodconMS+IAA(0.5m9/l)+AdSutP.(Im8/1]
Ir. Sho({ regenerarim lrom cotyl€donary nod€ \ on Ms+B AP(o. I m8/1 ) with litde c.llus at rhe .ut ends;

(i- Regeflerslion ol $hole phnl lrcnr shoot lrPs.rr MS alhe wilh little calius at the base;

Il&l-shoot rcBeneratim, with 5'6 rdventilir)us shod bud lbmlation at $e base of sh@trlPs o MS+BAP(o 1m8/1 )

J- Callus 1-i.)mra!ion frcn) shud tips on MS+8.qPl0.?mg/l),

i ;1n"*

e

fat/
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FIGURE 2- IIY Y/TXO CULTURE OT'SHOOT TIPS AND NODAL SEG}IIjT{'TS'

A' Regereration ofsh,ors frcor shml iipexPlams'i i'r vi'? regcnerdled shmh on Ms+tAA (0 lmg/l ) + BAP

(0. lm8,/1):
B- lnducrion of muxiple shoors on MS+IAA(0.1o1&/i)+BAP(o 3mg/l)i

c- MuhiPle 6hoots with lirtle callus at the b6e m Ms+lAA(0 lnu/l ) +BAP(o 5ni8/1 ):

D- VigoreusshogrowfiwiihmulripleshodsonMS+IAA(o5n'g'/1)+AdSulp(1nr8/1);

E- vigords shod grcw&frcil nodnl exPlants otr M:+BAP(o 3m8/l);

F- SupprssedshogrcwlhwithoallusfonnationatthecuendsofnodalexplmlsotrMS+BAP(o7n8/I);
c- shd initiatio erd irs grc{fi f rom nodal explants m Ms+Kin (0 1' 0 3' 0 5' 0 7 mg/l );

H- RegmcntimofwholeplmtsfrcmnodalcultuBmtvls+NAA(0'5'n8/1)+Kin(1nrg/l)i
l- lryhob plmt frcs nodal culturci on MS+NAA(o 5il9/1 )IBAP(0 lm8/l

J- Cmplcte planr ''ansfemd to Plaric por''
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medium containing BAP alone at lower

concenEations (0.1-0.5mg/1) small

shmts with root initials were arise tiom

cotyledonary nodol cultures (Fig'1'D'

Complete plant formation was 
-more

pronounceilon media supplemented-T'h

i.lAA *O Ad.Sulp. than IAA + Ad' Sulp',

where shoot $rowth w&s slow'

Corvf.A*uty nodJof bgumes are kholm

to produce plants in vitro (Clrcng et al''

1980 ; Gulati and Jaiwal, 1990):

Shoot tiPs of about 0'5-0'7 cm

length were excised from one week old

ur.iti. seedlings and cultured 9n Ml
supplemented with different auxins and

.y?omnittt at various levels' The

,rrporrt. and regenerative potential of

shoot tips varied depending on source

and physiological conditions of the ex-

planis (Table 2). Shoot tips cultured on

fasal medium initiated shoot growth

within a week with slight swellingor lit-

tle chlorophyllous callus at the base'

later roots were initiated' However' aftet

4-5 weeks the plant ceased its further

growth and turned brorvn (Fig'l'G)'

ii*il* observations were also made in

Trifolium repens (Bhojwani' 
19.8.11'

oiticttos biftorts and Dolicltos lablab

(Sounder Raj et al., 1989, 1991)' How-

i:ver, vigorously gtowing shoots were-

obtained from meristem culture of

Visna unguiculata cv. VITA 5- EXITA

on US alone (Kartha et al" l98ll'
These differential response may be due

o the genotype-specific or the en-

dogenous hormone level of the explants'

When medium was suPPlemented

\rdth BAP/Kin/Ad.Sulp' at different con-

centrations (0.1-2mgl1) shoot tips

showed variable responses. In presence

of BAP at 0'1-0.3 mg/l there was

vigorous growth with 5-6 small adven-

titious shoots and shoot buds were

emerged from callus at the base (Fig'l'

H&I). 'At higher BAP concentratiorts

(0.5-2mg/1) exPlants showed sup-

pressed shoot growth with more callus

iormation at the base (Fig'l,J)' Callus

was white/chlorophyllous, hard ar{
nodulated. Rhizogenesis was inhibited

in all the combinations as observed by

Sounder Rlal et al., (1989, 1991)' Entire

plants were also obtained on MS con-

iaining combinations of Ad'Sulp' +

NAAIAA at different levels' This con-

firms the synergistic effect of auxin and

cytokinin for better grow& of shoot and

roots. Similar observations were made

tn Nicotiana bbacum (Smith and Mur-

sashige, lg7})i Pisunx sativum (Kartha

et al., t97+1; and other legumes (Bajaj

and Dhanju, 1979).

Shoot tiPs obtained fuom in vitro

regenerated shoots. when subcultured to

*.Aiu* containing BAP at different

levels (0.1- 0.5mg/1) along with IAA

. (0.1mg/t) induction of rnultiple shoots

were more pronounced (Fig'2'A-C)'

However, multiple shoots were also ob-

tained on a medium containing

IAA/NAA (0.5me/l) + Ad'SulP'

(lmg/l) (Fig"2,D)' Shoot tip derived

callion subculture remained friable or

hard on MS medium supplemented with

BAP/Ad.Sulp. (0. t -5mg/1)' In presence

of BAP/Ad.Sulp. the calli tumed green

and become nodulated' Similar observa-
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tions were made in Vigna aconitifolia
(Godbole and KrishnamurthY, 1987)

and Dotichos biflorus (Sounder Raj et

al.,1989).

Nodal segments of about 0.5-1 cm

were excised from field grown plants

and ia vitro regenerated shoots showed

varied responses :(Table 3). Regenera-

tion of multiple shoots/shoot buds were

more pronounced in vilro regenerated

nodal explants than field grown ex-

plants, where it produce either single or

two shoots on medium containing BAP

at different levels (Fig.2, E&F). Similar

observation has been rnade in Glycine

nutx (Cheng et al., 1980', Saka et al.,

1980) and Vigna aconitfolia {Gill et al.,

1986) where the explants were pre-con-

ditioned on a mediurn containing dil'-

ferent concentrations of BAP, Zeatin

and Kinetin. The present observations

showed that the preconditioning of ex-

plants with cytokinins enhance vigorous

shoot growth with multiple soot forma-

tion which conforms the Previous
studies. Complete platrts were also ob-

tained on a medium containing

NAAIAA (O.5-lmgll) along with

BAP/Kin (0.1-2me/1) (Fig'2'H&I).

Higher concentrations of Kin (l-2mg/1)

found to be inhibitory for axillary bud

growth, whereas, it was rnore effective

at low concentrations (0.1- 0.7mgl1)

(Fig.2,G). The differential responses

of explants depends on several factors

under in yirro conditions have been

previously rePorted (Bharal and

Rashid, 1980; Bhargava and Chandra,

1989).

The regenerated plants were trans-

ferred to plastic Pots conlaining

autoclaved vermiculite and fed with half

strength MS liquid medium with Zo/a

sucrose and kept under high humidity
(Fig.2,J) plants showed luxerient growth

and later transfened to field.
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