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Abstract: The effect of external application of phytohormone on explants viz., shoot tips and nodal segments of ash gourd (Benincasa hispida L.) 
was tested on the frequency of shoot and root induction. Shoot tips and nodal segments were cultured on MS medium supplemented with 
different concentrations and combinations of cytokinins (BAP, Kinetin), auxin (IBA, NAA) and gibberellic acid (GA3) for multiple shoot 
formation and root induction. The highest number (up to 90%) of multiple shoot formation was obtained from the shoot tips in MS medium 
fortified with 1.5 mg/l BAP + 0.2 mg/l GA3, where average number of shoots per culture was 5.55. In case of nodal segment, better response (up 
to 78%) for shoot multiplication was found in MS with 2.0 mg/l BAP + 0.2 mg/l GA3. The concentration of 1.0 mg/l IBA was found to be most 
effective for root initiation in microshoot developed from both types of explants. Rooted plantlets were acclimatatized and established in sandy 
soil with good survival rate.  
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mvivskt PvjKzgovi KvÊkxl© I ce©vsk G·c −v›U e¨envi K‡i KvÛgyKzj I g~j Drcv`‡b  dvB‡Uvni‡gv‡bi cÖ‡qv‡Mi e¨vwn¨K cÖfve cix¶v Kiv n‡q‡Q| eûgyKzj Ges 
g~j Rb¥vevi D‡Ï‡k¨ KvÊkxl© Ges ce©vsk¸‡jv GgGm wgwWqv‡gi mv‡_ wewfbœ Nb‡Z¡i I wgkÖ‡Yi mvB‡UvKvBwbÝ  (weGwc I KvB‡bwUb), Aw·b (AvBweG I GbGG) 
Ges wR‡eªwjK GwmW (wRG3) mn‡hv‡M KvjPvi Kiv n‡q‡Q| 1.5 wgwjMÖvg/wjUvi weGwc + 0.2 wgwjMÖvg /wjUvi wRG3 ni‡gvb¸wj GgGm wgwWqv‡gi g‡a¨ e¨envi 
K‡i KvÊkxl©  †_‡K me‡P‡q †ewk (90% ch©šÍ) eû-KvÛgyKzj Drcv`b m¤¢e n‡q‡Q Ges †hLv‡b KvjPvi cÖwZ gyKzj msL¨v ùvwo‡q‡Q 5.55| ce©vs‡ki †¶‡Î KvÛgyKzj 
Drcv`‡bi Rb¨ 2.0 wgwjMÖvg/wjUvi weGwc + 0.2 wgwjMÖvg/wjUvi wRG3 e¨envi K‡i fvj dj cvIqv †M‡Q (78% ch©šÍ)| Dfq ai‡bi G·c−v‡›Ui †¶‡Î 1.0 
wgwjMÖvg/ wjUvi Nb‡Z¡i AvBweG e¨envi K‡i ¶z̀ ª KvÛgyKzj †_‡K me©vwaK g~j Drcv`b cwijw¶Z n‡q‡Q| wkKo MRv‡bv AYyPviv¸‡jv‡K evjyhy³ gvwU‡Z Lvc 
LvIqv‡bv Ges ’̄vqxKiY Kiv n‡q‡Q| G‡`i †eu‡P _vKvi nvi h‡_ó fv‡jv| 
 
Introduction 
Ash gourd or wax gourd (Benincasa hispida L.) is a 
monocieous vegetable. Ash gourd is belonging to the 
family cucurbitaceae. The Curbitaceae family is a 
tropical and botanically highly specialized family 
among the climbing plants. Ash gourd is a popular 
vegetable in Bangladesh, India and neighboring 
countries. An immature and mature fruit of ash gourd is 
used in curries. The immature fruit is called fuzzy 
melons which have a delicate taste and flavour. In 
India, they are used extensively in curries. The fruits 
are valued for its medicinal properties. In India and 
China, they are used as an anthelmintic, antiperiodic 
and aphrodisiac for lowering blood sugar, against 
epilepsy, insanity and other nervous diseases. They are 
recommended in Ayurvedic medicine for the 
management of peptic ulcers. The seeds are used as a 
verminfuge. Ash gourd or winter melon is a nutritive 
fruit that grows from a vine. It has a long shelf life and 
can be stored for up to 12 months. The plants mainly 
propagated from seed. In vitro culture is used to some 
degree in the improvement of almost every major 
agronomic, vegetable and fiber crop species (Cade et al. 
1987). Micropropagation is an alternative way to get 
quality seedlings in the crop. In vitro multiplication of 
elite clones will be an attractive approach in order to 

meet the requirement of quality propagules at large 
scale for commercial cultivation (Kumar et al. 2003). 
The improvement of ash gourd can be done by local 
breeding system or by genetic transformation system. 
Genetic transformation is a reliable method for 
development of plants by specific gene transfer 
(Sanford and Johnston 1985). Successful genetic 
transformation system requires a reliable and efficient 
regeneration system. Hence, the present work was 
designed to develop an efficient protocol for in vitro 
regeneration of ash gourd which could be used further 
in genetic transformation system for its development. 

Materials and Methods  
The work was carried out at Professor Joarder DNA 
and Chromosome Research Laboratory, Department of 
Genetic Engineering and Biotechnology, University of 
Rajshahi, Bangladesh. Shoot tips and nodal segments 
were collected from mature healthy in vivo grown 
plants of Benincasa hispida and the explants were 
washed thoroughly in running tap water for 15 min. 
Then these were treated with 1% Tween-80 for eight 
minutes and again washing with distilled water to make 
the materials free from Tween-80. Further sterilization 
was done under aseptic condition in a laminar airflow 
cabinet. Surface sterilization was carried out with 
0.05% HgCl2 for 2 minutes by gentle shaking and 
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rinsed 4-5 times in sterilized doubled distilled water to 
remove HgCl2. Explants were cut into 1 cm in length 
and transferred in culture tube with 15 ml agar semi-
solified with 1.0% Difco Bacto agar MS (Murashige 
and Skoog, 1962) medium. The medium was 
supplemented with 3% sucrose and different hormonal 
concentrations BAP (0.5-3 mg/l), GA3 (0.1-0.2mg/l), 
Kinetin (0.1-0.2mg/l), IBA (0.5-2.0 mg/l), NAA ((0.1-
0.2mg/l and 0.5-2.0 mg/l) for direct organogenesis. pH 
of the medium was adjusted to 5.7 and was autoclaved 
by stream sterilization at 121°C for 22 min at 1.0 
kg/cm3 pressure. The cultures were maintained at 25 ± 
2°C under the cool white fluorescent tubes at 3000 lux 
with a photoperiod of 16 hours. The shoot formation 
was checked by 3 times of culture in same medium. 
Then in vitro developed shoots were subcultured in root 
induction medium with different concentrations of IBA 
and NAA. After development of sufficient roots, the 
micro plantlets were considered ready to transfer in 
soil. The roots of the plantlets are gently washed by 
distilled water to remove agar attached to the root zone. 
Immediately these were transferred to small pots 
containing a mixture of sand, soil and humus in the 
ratio of 1:2:2 for acclimatization. The newly transplanted 
plantlets were covered by polythene paper and kept in 
growth chamber for 7 days. Polythene covering was 
removed and the plantlets were transferred into the 
larger pot containing soil. Each treatment had 10 
replicates of culture and experiments were repeated 
twice. 

Results and Discussion 
To develop a suitable protocol for axillary shoot 
development of ash gourd, two types of explants, shoot 
tips and nodal segments were cultured on MS medium 
with different concentrations and combinations of 
phytohormone viz., BAP, GA3, Kn and NAA. It was 
observed that the effect of GA3 with BAP was better for 
shoot multiplication than either the effect of BAP singly 
or combination of Kn and NAA (Figure 1A-C). It has 
been reported that the type of explants  and combinations 
of shoot induction media are effective for further shoot 
induction (Sarker et al. 2003). In a significant development 
of suitable protocol for shoot multiplication, we 
observed shoot tips explants gave better results than 
nodal segments (Table-1). When MS medium was 
fortified with 1.5 mg/l BAP + 0.2 mg/l GA3, 90% shoot 
tip explants developed multiple shoot and the mean 
number of shoot formation was 5.55±0.55, but in case 
of nodal segment, only 78% explants produced shoots 
on the same combination of BAP and GA3. Best 
response for multiple shoot regeneration was obtained 

by Haque et al. (2008) from the nodal segments of 
Benincasa hispida on MS +1.50 mg/l BAP and they 
observed the frequency of multiple shoot formation 
from nodal segments was 90%. However, only BAP 
was also found to be effective for in vitro shoot 
multiplication in other species such as Alpinia 
purpurata by Chang & Criley, (1993), Cucumis melo 
by Chan & Lok (2005), Momordica charantia by 
Agarwal & Kamal (2004) and in Langenaria siceraria 
by Han et al. (2004). Huda and Sikdar (2006) reported 
that MS medium fortified with the combinations of 
BAP, IBA, GA3 was very effective for shoot initiation 
and elongation from apical meristem of bitter gourd. In 
this study, it was found that low concentration of 
cytokinin enhanced shoot multiplication. In other 
species many researchers reported the similar results 
(Kathal et al.1988, 1994; Sing et al. 1996 in Cucumis 
melo and Haque et al. 2010 in pumpkin). 

Root induction was carried out by placing individual 
microshoots on ½ MS medium containing various 
concentrations of NAA and IBA (Figure 1D&E). 
Efficient rooting was achieved on ½ MS medium 
supplemented with 1.0 mg/l IBA and 90% microshoots 
were produced root. Whereas, 70% microshoots were 
responsed with the application of NAA (Table 2). Our 
results were supported by Kathiravan et al. (2006). 
Haque et al. (2008) reported root induction of ash gourd 
using 1.5 mg/l IBA. Debnath et al. (2000) were 
achieved efficient rooting using half strength MS + 
0.5mg/l NAA in Trichosanthes dioica. The potential of 
in vitro propagated ash gourd plantlets were used for 
ex-vitro establishment. The plantlets were transferred in 
soil in pots after 3 weeks of initial hardening under 
culture-room conditions. Almost 70% of these 
regenerate plantlets survived and showed development 
of new branches (Figure 1F).  

In this investigation, several conditions of tissue culture 
were optimized for the culture and micropropagation of 
ash gourd. These include selection of explants, 
combination and concentration of Plant Growth 
Regulators (RGPs) for multiple shoot induction, 
elongation of induced shoots favoured by root induction 
and proliferation and eventually successful 
transplantation of plantlets in in vivo condition. 

Micropropagation of ash gourd has been achieved 
through in vitro culture of nodal segments and shoot 
tips as explants. The technique described appears to be 
readily adaptable for large scale micro propagation of 
ash guard. 
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Table 1 Effect of different concentrations and combinations of auxin, cytokinin and gibberellic acid on multiple shoots formation 
from shoot tips and nodal segments 

Nodal segment Shoot tip Growth 
regulators 

(mg/l) 
% of explant 

responded 
 

Mean no. of shoot 
per culture 

SE)X( ±  

Mean length of 
the shoot(cm) 

SE)X( ±  

% of explant 
responded 

 

Mean no. of shoot 
per culture 

SE)X( ±  

Mean length of 
the shoot (cm) 

SE)X( ±  

BAP 
0.5 - - - - - - 
1.0 60 3.00±0.656 3.10±0.24 60 3.10±0.05 3.00±0.21 
1.5 65 3.50±0.88 3.60±0.22 65 4.30±0.11 3.45±0.33 
2.0 65 4.10±0.57 4.10±0.09 80 5.50±0.70 5.80±0.18 
2.5 70 5.00±0.99 5.00±0.25 75 4.40±0.44 4.50±0.19 
3.0 30 3.50±0.33 3.20±0.86 30 3.68±0.15 3.40±0.04 

BAP+GA3 

0.5+0.1 - - - - - - 
0.5+0.2 50 3.10±0.12 3.38±0.06 60 3.10±0.22 3.40±0.15 
1.0+0.2 60 3.60±0.55 4.18±0.12 65 4.38±0.18 3.85±0.08 
1.5+0.2 80 5.18±1.12 5.88±0.85 90 5.55±0.55 6.00± 0.02 
2.0+0.2 70 4.81±0.42 4.85±0.42 75 4.80±0.09 4.50±0.11 

2.5+0.2 55 3.88±0.18 3.50±0.18 70 3.80±0.13 3.80±0.23 
3.0+0.2 20 3.00±0.33 3.1±0.09 40 3.2±0.25 3.0±0.44 

BAP + Kn 
0.5+0.1 - - - - - - 
0.5+0.2 35 1.08±0.12 1.70±0.06 20 1.00±0.22 3.00±0.15 
1.0+0.2 40 1.50±0.05 1.44±0.52 35 1.81±0.05 3.45±0.06 
1.5+0.2 50 4.03±0.52 5.10±0.13 40 3.16±0.18 2.50±0.11 
2.0+0.2 45 3.10±0.04 4.00±0.22 45 5.80±0.20 3.38± 0.25 
2.5+0.2 30 3.00±0.33 3.50±0.09 20 3.00±0.09 2.50±0.03 
3.0+0.2 15 2.30±0.07 2.22±0.50 15 1.10±0.16 2.38±0.22 

BAP+NAA 
0.5+0.1 - - - - - - 
0.5+0.2 35 2.00±0.44 2.55±0.05 30 3.10±0.08 0.90±0.13 
1.0+0.2 55 2.30±0.25 3.00±0.22 50 4.38±0.12 1.54±0.05 
1.5+0.2 60 3.60±0.08 4.00±0.12 65 3.88±0.16 3.80±0.25 
2.0+0.2 65 4.15±0.18 4.88±0.55 70 5.00±0.21 4.50±0.10 

2.5+0.2 45 2.10±0.11 3.10±0.28 65 3.00±0.09 3.10±0.33 
3.0+0.2 25 1.90±0.27 1.60±0.33 40 2.16±0.11 1.50±0.02 

Table 2 In vitro root induction in regenerated shoots 
Growth regulators 

mg/l 
Number of shoots used for 

root induction 
% of shoots  produced 

roots 
Mean number of roots/ 

plantlet 
Mean length of root(cm) 

IBA 
0.5 10 40 7±0.20 0.50±0.05 
1.0 10 90 13±0.15 2.00±0.10 
1.5 10 50 9±0.05 1.00±0.02 
2.0 10 50 7±0.11 1.00±0.05 

NAA 
0.5 10 30 5±0.19 0.30±0.02 
1.0 10 50 9±0.45 0.90±0.06 
1.5 10 70 10±0.09 1.30±0.60 
2.0 10 40 6±0.12 1.00±0.01 

 
 
 
 
 
 
 
 
Fig. 1A. Multiple shoot proliferation from shoot tip explants on MS +1.5 mg/l BAP + 0.2 mg/l GA3 
B. Multiple shoot proliferation from nodal segment explants on MS +2.5 mg/l BAP 
C. Multiple shoot proliferation from nodal segment explants on MS +1.5 mg/l BAP + 0.2 mg/l GA3 
D & E. Root formation on ½ MS + 1.0 mg/l IBA and ½ MS + 1.5 mg/l NAA 
F. In vitro raised plantlets grown under ex vitro environment  

A B C D E F 
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