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Abstract

Context: Pumpkin (Cucurbita maxima) is very important vegetable crop. It is damaged by several types of diseases,
especially viral diseases which reduce the total yield of pumpkin. This is very difficult problem and such type of
problem can be overcome by meristem culture.

Objectives: To develop suitable protocols for indirect regeneration of pumpkin plant through shoot apical meristem.

Materials and Methods: Meristems were isolated from 15-21 days in vivo grown plants by collecting shoot tips and
were prepared (0.2-0.5 mm) under 4X zoom stereo-microscope remaining two leaves primordia. Inoculation of
explants was made singly per culture vessel in semisolid MS fortified with different concentrations and combinations
of cytokinin and auxin.

Results: Among different concentrations, 1.0 mg/l BAP showed best response for callus induction. Calli were sub
cultured for shoot formation in MS containing BAP singly or combination with GAs and 1.5 mg/l BAP + 0.1 mg/l GAs
gave better result. In vitro regenerated shoots were rooted well in % strength MS with 0.5 mg/l IBA and micro plants
were acclimatized successfully in natural condition.

Conclusion: Indirect regeneration of pumpkin plants through shoot apical meristem has been established.
Keywords: Growth regulators, in vitro regeneration, Pumpkin, Cucurbita maxima.

Introduction

Cucurbitaceae is the largest vegetable family in the world and pumpkin (Cucurbita maxima) is very important
vegetable of this family. Its fruit as well as leaf and stem are very delicious. Fruit contains 90% fresh water,
low amount of fat and rich source of Vit-A. There has been recent interest in edible pumpkin seed,
particularly in genotypes with the hull-less trait (Loy 1990). Seed oil used as nerve tonic and anthelmintic
(Chopra et al. 1956). Pumpkin is also a good source of secondary metabolites; especially saponins have
been found (Schultes 1990). It is widely cultivated crop in our country and propagated by seed. This plant is
affected by different types of diseases, especially viral diseases such as cucumber mosaic virus, papaya
ringspot virus, watermelon mosaic virus and zucchini yellow mosaic virus; which reduce the yield. So, to
produce disease free plant, virus elimination is a pre-requisite for successful pumpkin production. Meristem
culture is a unique technique to produce pathogen free plants including viroides, mycoplasma, bacteria and
fungi (La Motte and Lersten 1972, Walkey 1978, Kartha 1984, Pierik 1989, Bhojwani and Razdan 1996).

Some reasons help meristem to free from virus such as lack of vascular system, absence of plasmodesmata
in meristematic tip, quick cell division, competition between synthesis of nucleoproteins for cellular division
and viral replication and presence of inhibitor substances. In pumpkin, meristem is very effective part for
direct and indirect regeneration of virus free plants. Therefore, an investigation was under taken to develop a
suitable protocol for indirect regeneration of plant through shoot apical meristem.

Materials and Methods

The study was carried out at DNA and Chromosome Research Laboratory, Department of Genetic
Engineering and Biotechnology, Rajshahi University. Meristems were isolated from 15-21 days in vivo grown
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plants. Shoot tips were cut carefully with the help of forceps and dissecting blade then tips were taken into a
conical flask and thoroughly washed under running tap water for 30 mins to remove loose contaminates
attached to explants. Then these explants were washed with distilled water containing 1% savlon (v/v) and 4
drops of Tween-80 for 20 mins to remove gummy substances. That was followed by successive 3 washing
with distilled water to make the material free from savlon. Subsequently the materials were transferred to
running laminar air flow hood and sterilized by 0.05% HgClz for different periods of (1-10 mins) time to ensure
contamination and tissue killing free culture. To remove every trace of the strident, the materials were then
washed at least 6 times with sterile distilled water.

Meristems were prepared (0.2-0.5 mm) under 4X zoom stereo-microscope. Microscope and other materials
were properly sterilized by 70% ethanol before starting isolation. Meristem were prepared by excising leaves
remaining two leaves primordia with apical meristem. Inoculation of explant was made singly per culture
vessels. During inoculation, special care was taken that the explant must touch the medium equally. Each
culture tube containing more or less 15 ml of nutrient medium was supplemented with different concentrations of
a single hormone or combination of hormones. In all the cases, explants were inoculated to semi solid MS
(Murashige and Skoog 1962) medium for callus, shoot and root induction with different concentrations and
combinations of cytokinin and auxin. The inoculated culture vessels were incubated in a growth chamber
containing special culture environment. First the cultures were taken in dark chamber for two days then
transferred in the growth chamber illuminated by 40 watts white fluorescent tubes fitted at a distance of 30-40
cm from the culture shelves. The cultures were maintained at 25 + 2°C under the warm fluorescent light
intensity varied from 2000-3000 lux. After ten weeks, the well rooted plantlets were taken out very carefully from
test tubes and roots were washed gently and transplanted to small pot containing sterilized soil. They were
covered with transparent polythene bags to maintain high humidity and kept in the growth chamber for seven
days. Within seven days the plantlets began to form new leaves and resumed fresh growth.

Results

Meristems were cultured on MS supplemented with different concentrations and combinations of BAP and
NAA for callus formation and their responses are presented in Table 1. Among different concentrations, 1.0
mg/l BAP singly showed better result than other concentrations and combinations of BAP with NAA and 80%
explants responded.

Table 1. Effects of BAP and NAA on callus formation from Table 2. Effects of BAP and GAs on regeneration from callus.
meristem.
Used growth % of explants Callus type Used growth % of callus  Mean no of shoots after days
regulators produced callus regulators produced 14 21

BAP shoots
05 30 CG BAP
1.0 80 CG 05
15 55 CG 1.0 40 5.2 75
2.0 40 CG 15 50 7.0 9.2
25 40 CG 20 30 6.3 8.2
BAP + NAA 25 30 3.0 4.2
05+05 40 LG BAP + GA3
1.0+ 05 70 LB 05+0.1 10 20 32
1.0+1.0 80 LB 1.0+0.1 40 5.7 6.5
15+1.0 70 LB 15+0.1 70 112 15.4
15+15 55 LB 20+0.2 40 6.5 7.0
05+0.5 40 LG 25+0.2 30 34 35

Regeneration of callus was performed using different concentrations and combinations of BAP and GAs.
Among these combination, potential regeneration was found from 1.5 mg/l BAP + 0.1 mg/l GAs and the mean
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number of shoots per culture was 15.4 £ 0.12 after four weeks of subculture (Table 2). Regenerated shoots
were transferred to a rooting medium supplemented with different types of auxin (NAA and IBA). Effective
root formation was found using 0.5 mg/l IBA and IBA gave better response than NAA (Table 3). Plantlets
were successfully acclimated with natural condition (Figs. A-F).

Table 3. Effect of different concentrations of IBA and NAA on root induction from regenerated shoot.

Media composition half Morphogenic response

MS with growth Mean no. of roots per culture after days Mean length of the longest root after days in cm
regulators (mg/l) 15 21 15 21
IBA

05 8.1 18.2 35 8.3
1.0 5.2 12.4 2.2 5.8
15 4.20 55 2.1 4.6
2.0 4.20 5.0 15 48
2.5 4.25 45 15 45
NAA

0.5 25 31 15 2.1
1.0 45 8.3 23 35
15 40 7.3 2.3 31
2.0 35 3.6 2.1 25

Fig 1. A- isolated meristem from shoot tip of in vivo grown 15 days old plant, B&C-meristem was cultured on MS containing 1 mg/|
BAP and D-regeneration from callus, cultured on MS containing 1.5 mg/l BAP + 0.1 mg/l GAs, E-root induction in regenerated
shoot after 15 days of culture and F-establishment of regenerated plant on soil.
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Discussion

Shoot apical meristem is a unique part of plant capable of quickly cell division and regeneration. In this
investigation, different sizes of meristems (0.2-0.5 mm) were isolated and cultured on solidified MS medium
for callus induction and plant regeneration. Ahmad et al. (2010) isolated meristems of different size (0.3-0.5)
of Cucurbita pepo L. for production of virus free plantlets. Very small size meristems produced green
compact callus but callus formation rate is very slow, on the other hand large size meristems showed high
rate of callus formation but calli were light green and comparatively friable and did not show effective
regeneration. In summer squash (C. pepo) the highest frequency of callus induction was observed in MS with
2.5mg /1 2, 4-D in both cultivar (Bulum and Rumbo) and hypcotyl was more responsible than epicotyl (Pal et
al. 2007).

Many workers reported on meristem culture for direct regeneration in many plants. In C. pepo, Ahmad (2010)
reported that the combination of Kin with GAs was found to be most effective for establishment of meristem
culture. Another result was found by Pink and Walkey (1984) in the same plant. But Huda and Sikdar (2006)
reported on meristem culture of bitter gourd using Kin with GAs. GAs alone or in combination with cytokinin. IBA
gave better response than NAA in root formation which was also observed by Haque et al. (2008) in Pumpkin.

Conclusions

Hormonal differences and simple rapid in vitro regeneration protocol of L. cylindrica and L. acutangula have
been established which will help in conservation and propagation of these two important species.

Acknowledgements: The authors are gratefully acknowledged USDA, MoE and MoSICT, Government of
the People’s Republic of Bangladesh for their financial supports.

References

Ahmad K, Pal S, Sarker K, Sharmin S, Alam M. 2010. Virus elimination and pathogen-free plantlets regeneration in Cucurbita pepo L.
Archives Phytop Plant Protec 43 (6), 527-537.

Bhojwani SS, Razdan MK. 1996. Plant Tissue Culture: Theory and Practice. a revised edition, Elsevier, Amsterdam, 467pp.
Chopra RN, Nayer SL, Chopra IC. 1956. Glossary of Indian Medicinal Plants, CSIR, V ed. New Delhi, 12: 157.

Haque ME, Sarkar MAR, Mahmud MA, Rezwana D, Sikdar B. 2008. In vitro propagation of Pumpkin and Ash gourd through nodal
segments. J Bio-Sci 16, 67-71.

Huda AKMN, Sikdar B. 2006. In vitro plant production through apical meristem culture of bitter gourd (Momordica charantia L.). Plant
Tiss Cult Biotech 16(1), 31-36.

Kartha KK. 1984. Elimination of virus. In: Vasil IK (eds) Cell culture and somatic cell genetics of plants. V-I, Laboratory procedure and
their applications, Academic Press, Inc., Orlando. 577-585 pp.

La Motte CE, Lersten NR.1972. Attempts to obtain bacteria-free plants of Psychotria punctata (Rubiaceae): growth and root formation in
callus culture. Amer J Bot 59, 89-96. http://dx.doi:10.2307/2441234

Loy JB. 1990. Hull-less seeded pumpkins: a new edible snackseed crop. In: Janick J, Simon JE (eds) Advances in new crops. Timber
Press, Portland, OR, 403-407 pp.

Murashige T, Skoog F. 1962. A revised medium for rapid growth and bioassay with tobacco tissue culture. Plant physiol 15, 473-497.
http://dx.doi:10.1111/j.1399-3054.1962.th08052.x

Pal SP, Alam |, Anisuzzaman M, Sarker KK, Sharmin SA, Alam MF. 2007. Indirect organogenesis in summer squash (Cucurbita pepo
L.). Turk J Agric 31, 63-70.

Pierik RLM. 1989. In vitro culture of higher plants. Dordrecht, The Netherlands: Martinus Nijhoff Publishers, 344 pp.

Pink DAC, Walkey DGA. 1984. Rapid propagation of Cucurbita pepo L. by culture of meristem tips. Sci Hort 24 (2), 107-114.

Schultes RE. 1990. Biodynamic cucurbits in the new world tropics. In: Bates DM, Robinson RW, Jeffrey C (eds) Biology and utilization of
the Cucurbitaceae. Cornell University Press, Ithaca, NY, 307-317 pp.

Walkey DGA. 1978. In vitro methods for virus elimination. In: Thorpe TA (eds). Frontiers in plant tissue culture, University Calgary Press,
Canada, 245-254 pp.


http://dx.doi:10.2307/2441234
http://dx.doi:10.1111/j.1399-3054.1962.tb08052.x

	http://www.banglajol.info/index.php/JBS/index
	Abstract

	Acknowledgements: The authors are gratefully acknowledged US
	References

