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IN VITRO CALLUS CULTURE AND PLANT REGENERATION FROM
DIFFERENT EXPLANTS OF LYCOPERSICON ESCAIfr,NTUM MILL.
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Callus induction from hypocotyl and cotyledon expl |anls of L.esculenunMill."" P; I were cultured on
MS medium supplemented with different concentrations of IAA, NAA, in combination with BAP and KIN
(1.0mg/l). The Frequency ofcallusinductionincreasedwithincreasing concentrations ofauxins, theoptimal
levels being 2.0 mgl of IAA/NAA and 1.0 mg/l of BAP/KIN. Among the explants hypocotyl was tirund to
bemore efficient in producing callus. Shoots wereinduced from callus cultures ofthese qxplants on the.sanr
medium. Maximumnumber of multipleshoots wereobtained fromhypocotyl derived iallus. Theregeneratetl
shoots wererooted on MS mediumeontaining 2.0mg/l IBA, andweresuccessfullyhardened indtransferred
to the field.
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Introduction
Tomato is an important vegetable crop grown

all over the world. It belongs to the family
solanaceae. Crop improvement through in
vilro techniques provide unique possibilities

for over coming the barriers of incompatibility

existing between remote species. Earlier works
on in vitro culture have been carried out in
tomato by several workers2's. This paper

describes an efficient protocol for callus
induction and plant regeneration from
hypocotyl and cotyledon culturQs; of Z.

esculentumMlll.

Materials and Method
Seeds of L. esculenturnMill. cv PKM 1 were

obtained from Anna farm, Deparfirent of
Agriculture, Government of Tamil Nadu,

Kudumianmalai, Pudukkottai. Seeds were

washed in running tap water to remove surface

adhered particles and then with soap solution
for 5 minutes and in7 lvo (w/v) ethanol for 20

seconds. Seeds were rinsed in distilled water

3 times and surface sterlised with0.L%o (wlv)
mercuric chloride for 5 minutes and then

rinsed in sterile distilled water. These seeds

were inoculated in to test tubes containing

moistened cotton for germination under dark.
The tubes were then transferred to a growth
chamber at 25 1 2'C with 16lr/8h photoperiod
for further growth. The explants were selectetl
from 21 days old seedlings and cultured on
MS medium5 containing 3Vo (w[i sucrose,

0.7Vo (wlv) agar, and supplimented with
differentconcentrations of auxins (IAA, NAA)
in combination with BAP/KIN, 1.0 mg/l . For
rooting IBA (0.5 - 3.0 mg/l) were
experimented on MS Basal medium. The pH
of the medium was adjusted to 5.8 before it
was autoclaved at l2l"C for 15 minutes. The
cultures were kept in alternating 16h (2500

lux) light and 8h dal,katzs + 2 C. Observations

were recorded after three weeks of culture.

Results and Discussion
Callus intluction : Hypocotyl and cotyledon
explants produced callus efficiently on the
MS medium supplimented with IAAAIAA
(0.5 - 3.0 mg/l) and BAP/KIN (1.0 mg/l).
Significant callus formation was observed
with in a week at the cut ends and surface of
the explants. Higher frequency of callus
induction was achieved tiom hypocotyl
explants followed by cotyledonary explants.
Compact green nodular callus was observed
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Fig. l. Callus Proliferation from Hypocotyl explants; Fig.2. Callus Proliferation from Cotylerionary explanrs; I.'ig.3. l,lant
regeneration from Hypocotyl derived callus; Fig.4. Plant regeneration from Cotylerlonary derived callu.s.
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Table I . Comparative effect of various corrcentrations of IAA and NAA in courbination with I .0

mgn BAP on shoot regeneration cotyledon explants of L.esculentum Mill. (Mean t SD)
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Erch value reprirsetrts 20 replietes and taph erperimeit ws rcpeated sdest 0rrice.

Table2. Comparativeeffectof various codcentrationsof IAA antlNAA in combination'with 1.0

mg/l KN on shoot regeneration cotyledon explants of I .esculenturn Mill. (Mean t'SD)
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Each value represenls 20 replicates md each experiment was repeated atle&st thrice.



Growth Hormones
mgn

9o of Root induction
from shoots

Average No. of
Roots/Shoot
(Mean t SD)

0.5
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2.0
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3.0
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Table 3. Effect of IBAon root induction in regenerated plantlets.

Each value represents 20 replicates and each experiment was repeated atleast thrice'

in hypocotyl and cotyledon explants with in

three weeks Gig. 1 & 2). The combination of
IAA2.0mg/landBAP/KIN 1.0mg/l produced

higher frequency of callus than the NAA 2.0

mg/l and BAP/KIN 1.0 mg/l combination
(Tables 1 & 2). Among the different
concentrations of au(ins used for gallus

induction, 2.0m9/l was found tobe optimum,

while increasing the auxin concentrations

above this level reduced the callusing
frequency and induced rhizogenesis.
Moreover the combination of higher auxin

and lower cytokinin was found to be more

effective for callus induction. Similar results

wefe obtained in tomato by Gunay and Rao?;

Multiple sltaot regeneration: Multiple shoot

regeneration occuIed from hypocoul and

cotyledon explants on the same medium within
5 weeks. Maximum frequency of multiple
shoots were aclieved from hypocotyl derived

callus followed by. cotyledonary callus on

medi? conraining IAAA{AA (2.0 mg/l) and

BAP 1.0 mg/I, (Fig. 3) whereas higher
frequency of multiple shoot induction was

achieved tiom cotyledonary callus @g' 4) on

rhe media containing IAAA'{AA 2.0mg/1 and

KIN 1.0 mg/1 (Tables 1 & 2) produced.

Gunay and RaoT reported that the optimum
plant regeneration was observed on MS
medium with IAA 0.5 mg/l and BAP 2.0mg/
I in hypocotyl and cotyledon explants, where

as Padmanabhan et a1.,1 obtained shoots on

MS medium containing 0.5 mg/l IAA and 3.0

mg/lKIN. Higherfrequency of multiple shoot

proliferation was observed on MS medium

containing IAAA.{AA 2.0 mgfl and BAP/KIN
1.0mg/l.
Root induction.' Well developetl shurts were

cultured on MS medium containing IBA (0.5

- 3.0mg/l) forrootinduction (Table 3). Rooting
percentage was observedhigh from hypocotyl

followed by cotyledon derived shoots. Rrxrts

emerggd ftam the cutend of the shoots withiu
7 days. Maximum frequency of root inductitttt
was observed on MS inetlium containrnB 2,0

mg/l IBA. The roots were white, krng and

slender with hairs. The rooted plantlets were

frst transferred to pots having vermiculate
and garden soil (3:1). The pots were kept itt
covered glass trays for a week in an incubator
ar25" C under 16h photoperiod. After 8-10

days these plantlets were transferred to the

field.

References
1. Padmanabhan VE, Paddock F antl Sharh WR

1973, Can. J. Bot. 552 1429

2. Kartha KK, Champour S, Gamkrrg oL and

PahlK1977,.I. A.m. Soc. Hort, Sci. lll2346
3. Gunay AL and Rao PS 1980; Arrn. Bot. 45205
4. Begum S and Miah AJ 1993. Pl. Tiss. (-ult.

(Bangladesh), 3 8l
5. Duezyaman E, Tanrisevae A and Guenver (i

'1994, ISHS Wagefingen (Netherlands) 2?5

6. MurashigeTandSkoogF1962,Physili. Plart
15 417

7. GunayAlandRaoPSl9'l8,PI.Sci. Lett.ll?65


