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ABSTRACT 

Leaves of t h r ee  d i f fe ren t  sizes excised from 
1% 21, 28 and 35-day-old seedlings of Cucumis 
melo were  cul tured on a MS medium supplemented  
with a range and combina t ion  of growth regulators .  
Maximum shoot d i f f e ren t i a t ion  from the  leaf explants  
occurred in the  combined presence of BAP and 
2iP a t  equimolar  concen t r a t ion  of 1 .uM. Regenera t ion  
po ten t ia l  of leaves declined with increasing size 
of the  leaves and the  age of the  donor seedlings. 
For elongat ion the shoots were t r ans fe r r ed  to MS+BAP 
[1 jaM]. Such shoots were rooted with 75% frequency 
on MS + IAA [0.5 JAM]. The plants  have been 
es tabl ished in pots. 

ABBREVIATIONS 

BM [Basal Medium], MS [Murash ige . and  Skoog], 
BAP [6-Benzyl amino-purine] ,  2iP [ 6 - 9 ,  ~) - d i m e -  
thyla l ly lamino purine], IAA [Indole-3-acet ic  acid]. 

INTRODUCTION 

The usefulness of cel l  cu l tu re  t echniques  is 
dependent  on in vi t ro  r egene ra t ion  of plants .  In 
Cucumis melo [Muskmelon] r egenera t ion  of plants  
has been repor ted  from excised cotyledons [Halder 
and Gadgil, 1982; Moreno e t  al., 1985; Bouabdhallah 
and Branchard,  1986; Trulson and Shahin, 1986; 
Or ida te  and Oosawa, 1986; Or t s  et  al., 1987] and 
from hypocotyl  segments  [Blackman et  al., 1981; 
Katha l  et  al., 1986]. There  are  only two repor ts  
of p lant  r egene ra t ion  from leaf  explant  and leaf  
protoplas t  of Cucumis  sat ivus [Malepszy and Nado- 
lska, 1983; Orczyk and Malepszy, 1985]. Moreno 
et  al.  [198t~] raised callus f rom leaf  pro toplas t s  
of Cucumis  melo which fai led to d i f f e r en t i a t e .  
This paper  descr ibes  plant  r egene ra t ion  f rom cul tured  
leaf explants  of C. melo cv. Pusa Sharbat i  as inf lu-  
enced by growth regulators ,  the  age of the  donor 
seedling and the  size of the  leaf explants .  

MATERIAL AND METHODS 

Seeds of C. melo cv. Pusa Sharbat i  were  s te r i -  
lized in 0.2% HgC12 for 5 minutes  and then  soaked 
in s ter i le  dist i l led wa te r  for 2t~ h. 'The seeds were 
res te r i l i zed  by soaking in 0.2% HgC12 for 5 min., 

decoa ted  and t r ans fe r r ed  to cul ture  tubes [25 x 
150 mm] conta ining 20 ml of Basal Medium [BM]. 
The BM conta ined  inorganic and organic nu t r i en t s  
of MS [Murashige and Skoog, 1962], 3% sucrose 
and 0.g% Agar [Hi Media Labora tor ies  Pvt.  Ltd.]. 
It was variously supplement  with BAP [0.5 - 10 jaM], 
2iP El JaM - 10 ~M] and IAA [i  jaM]. The pH of 
the  medium w_a~ adjusted to 5.g prior to autoclaving 
a t  1.06 Kg cm 

Leaves [ lamina with small  pet iole  of t h r ee  
d i f f e ren t  sizes [0.3 - 0.5, 0.6 - 0.9 and 1.0 - 1.2 cm; 
Fig. 1A] were excised from asept ic  seedings of 
d i f fe ren t  ages [1% 21, 28 and 35 days]. While 
excising the  leaves,  the pre-exis t ing axil lary bud 
was careful ly  excluded. The whole excised leaves 
were cul tured on the  BM supplemented  with BAP, 
e i the r  alone or in combinat ion  with 2iP and IAA, 
separa te ly .  2 The cul tures  were incubated  under 
15 wat t  m- in tens i ty  of continuous light a t  25_+2°C. 
Weekly observat ions  were made but final da ta  
was co l lec ted  a f t e r  g0 days. 

For t ransp lan ta t ion ,  g - t0  cm long plant te ts ,  
7 days a f t e r  root  in i t ia t ion  were t r ans fe r r ed  to 
plast ic  cups [7 cm in height]  conta ining garden 
soil and sand [1"3] and i r r iga ted  with tap water .  
The plants  were covered with polythene bags. 
Af te r  a week small  holes were  punched in the  
plas t ic  and 4 days la te r  the  bags were removed;  

RESULTS AND DISCUSSION 

1. Regeneration of Shoots 
On BM all  the leaves showed slight overall 

expansion and callusing at the cut end of the petiole. 
Occasionally the leaves larger than 0.6 cm also 
formed roots at the cut end. Al l  hormonal treatments 
induced shoot bud di f ferent iat ion wi th varied 
frequencies [Fig. 2]. Individually, BAP induced 
maximum regeneration [91%] at 5 ~M [Fig. 2el. 
Further increase in the concentrations of the 
cytokinins did not improve the regeneration 
f requency.  Subst i tu t ion of 2iP [10 JaM] [Fig. 22 ] 
for the  BAP resul ted  in b e t t e r  shoot  e longat ion 
but i t  caused reduct ion in the  pe rcen tage  [58%] 
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of cul tures  showing regenera t ion  and number  of 
shoot buds per cul ture .  Combined presence of BAP 
and 2iP a t  an equimolar  concen t ra t ion  of 1 ~uM 
promoted  shoot buds d i f fe ren t i a t ion  in the  leaf 
explants  of all the  th ree  sizes [Fig. lB,  2h]. When 

Fig. i., {A-El Regeneration of plants from 
cultured leaves of Cucumis melo cv. Pusa Sharbati 
{c-callus, l-lamina, s-shoot]. Fig. B-E showing culture 
of youngest leaf [0.3 cm]. A" Explants of different 
sizes [0.3, 0.6 and 1.0 cm] excised from aseptic 
seedlings. B: A 20-day-old culture of leaf on BM + 
BAP [i ~M] + 2iP {i ~tM] showing several adventi- 
tious shoots differentiating directly from the junction 
of the lamina and the petiole. C: A 25-day-old 
culture of leaf on the same medium as in B, showing 
differentiation of shoots at the leaf tip and the 
initiation of friable callus from the cut end of 
the petiole. Also note shoot buds [encircled] arising 
from the callus. D: Culture of adventitious shoots 
excised from leaf explants cultured on BM + BAP 
{i ,uM] + 2iP [1 1,tM] and transferred to BM + BAP 
[i ~tM]. Note the elongation of the shoots 25 days 
after culture. E: An adventitious shoot rooted on 
BM+IAA [0.5 ~tM]; culture period 15 days. 

both the  cytokinins were used a t  a concen t ra t ion  
of 3 ,uM, regenera t ion  in the cul tures  of youngest  
leaf  [100%] was as good as with lower concen t ra t ion  
of the  two cytokinins.  However, the  older leaves 

showed a dras t ic  decl ine in the  regenera t ion  f re-  
quencies  a t  the  e leva ted  concen t ra t ions  of the  
cytokinins [Fig. 2i]. The addit ion of IAA [1 ~uM] 
in conjunct ion with gAP [3 JIM] not only caused 
a decl ine in the  number  of cul tures  [66%] showing 
regenera t ion  but also induced rooting {Pig. 2j ]. 
The roots d i f f e ren t i a t ed  e i the r  di rect ly  or a f t e r  
sl ight callusing from the  cut  end of the  petiole.  
However,  the  roots did not  form a continuous axis 
with  r egenera ted  shoots. 

On BM + BAP [l  juM] + 2iP [1 ,uM] which proved 
most  responsive medium for shoot regenera t ion ,  
the  expansion of leaf  was observed a f t e r  two days 
of cul ture .  Shoot buds and callus were in i t ia ted  
a lmos t  concurren t ly  a f t e r  7 days. To begin with 
callus was f r iable  and creamish  in colour, which 
la ter  turned compact .  Shoot buds arose di rect ly  
a t  the  junction of lamina and pet iole  and some 
t imes  from the  lamina tip [Fig. lC].  Although his to-  
logical studies have not been made so far  the  diss- 
ect ions  of cul tured leaves revealed t h a t  some shoot 
buds also d i f f e ren t i a t ed  from the  callused pet iole  
[Pig. IC]. Init ially the  shoot buds formed by the  
callus were glassy and dark green and few in number.  
However, a f t e r  35 days, the  compac t  callus gave 
rise to shoot buds, which developed into 0.5-2 cm 
tong shoots. 
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Fig. 2, Effect of auxin [IAA] and cytokinins [BAP 
& 2iP] on shoot and root differentiation from cultured 
leaves (a) BM; (b) BM + BAP 0.5 juM; (c) BM + BAP 
1 ]uM; (d) BM + BAP 3 jaM; (e) BM + BAP 5 jaM; 
(f) BM + BAP lO juM; (g) BM + 2iP IO jUM; (h) BM + 
BAP i ,tZM + 2iP I ~M; (i) BM + BAP 3 ~tM + 2iP 
3 jaM; (j) BM + BAP 3~tM + IAA 1 ,uM. 

(a) E f f e c t  of  the  age  of  the  seedl ing and leaf  
s i z e  

The age of the  donor seedlings and size of 
the  leaves showed inverse re la t ionship with the  
pe rcen tage  of cu l tures  showing shoot regenera t ion .  
In all the  hormonal  combinat ions  tes ted ,  the  per-  
cen tage  of cu l tures  showing shoot bud d i f fe ren t ia t ion  
declined with increase  in the  size of the  leaf {Fig.2] 
and age of the  seedling {Fig.3]. 
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Fig. 3. Shoot regeneration in leaf cultures as 
affected by the age of the donor seedling and 
the size of the leaf. 

(b) Elongation and multipl ication of shoots 

On the original medium, the regenera ted  shoots 
generally remained stunted.  To promote shoot 
elongation the regenerants  were excised and t rans-  
ferred to BM + BAP [1 jaM]. On this medium the 
shoots multiplied well and showed good elongation 
upto 10 cm [Fig. 1D]. 

2. Rooting of  Regenerated Shoots 

The shoots longer than 2 cm were excised 
from the elongation medium and t ransfer red  to 
BM + IAA [0.5 ~M]. On this medium 75% of the 
shoots developed 2-4 adventi t ious roots a f te r  10-15 
days of culture [Fig. 1El which later developed 
laterals.  
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week of t ransplantat ion and at ta ined a length of 
15-18cm within three  weeks. During this period 3- 
5 new leaves had developed. 

It is concluded that  the age and size of leal  
e x p l a n t s  d e t e r m i n e  their  regenerat ion capaci ty.  
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