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ABSTRACT

Ginger is most important cash crop of the hilly region of Nepal. However, availability of disease free planting material (rhizome) is the
major problem faced by Nepalese farmers. Tissue culture is the only option to produce disease free rhizome of ginger. Suitable culture
media combination is most important for the production of planting material in ginger through tissue culture. Therefore, effect of different
level of sucrose and growth regulators on micro-propagation of ginger was studied using local collection ‘Kaski Local’. Early stage bud
was used as explant. MS basal media with different level of sucrose and growth regulators was used as tissue culture media. 30 g/L sucrose,
30 g/L sucrose+5mg/L BA, 30 g/L sucrose+5 mg/L BA+0.5 mg/L NAA, 60 g/L sucrose+5mg/L BA, 60 g/L sucrose+5 mg/L BA+0.5mg/L
NAA, 90 g/L sucrose+5 mg/L BA was used in this study. The explants were surface sterilized, cultured and incubated at 25+2°C, 90-95%
relative humidity and 14:10 hours light:dark photoperiod for 8 weeks. Increased level of the sucrose increased the rhizome weight,
however, addition of NAA produced more positive effect for this. MS basal media with 60 g/L sucrose+5 mg/L BA+0.5 mg/L NAA
produced higher rhizome weight.
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INTRODUCTION

Ginger (Zingiber officinale Roscoe) is important agricultural commodity in Nepal. Area, production and yield of ginger in
Nepal is 24226 ha, 276150 MT and 11.40 T/ha respectively (MoAD 2014). It is already the fourth biggest ginger exporter in
the world, with about 70% of domestic production exported to India (FAO 2015). It could be one of the options for the
farmers to develop their own micro-enterprises in Himalayan regions (Bhatia et al 1999).

Ginger is gaining popularity as high value cash crop in the country. The repeated planting of the rhizomes become the
primary source of pathogen inoculum in ginger (Pandey 1997). Though ginger yields excellent cash returns in spite of serious
losses from bacterial wilt, fusarium yellows and root knot nematodes, Hosoki and Sagawa (1977) estimated that a three- fold
increase in rhizome yield could be attained with sound disease control practices. Dohroo (1989) has reported that about 87%
of the field infection with Fusarium oxysporium f. sp. zingiberi is transmitted through infected rhizomes. The rhizome rot
caused by Pythium spp is major problem in western hill of Nepal causing yield loss 5-100% (HARP 2001).
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Disease transmitted by planting material of these commodities was major production constraint. Niroula (1998) reported the
suitable healthy planting material on ginger is one of the problems for this crop cultivation in Nepal. Thus, disease free
planting material is most important in ginger.

Ginger plants could be produced all year round in-vitro and used as seed rhizomes (Pandey 1997). He suggested that the in-
vitro multiplication of the plants and in-vivo rhizome production should run simultaneously to get higher yield. De Lange et
al (1987) reported that they have successfully eliminated root knot nematodes from heavily infected rhizomes through in
vitro culture of shoot tips. Bacteria, fungi and viruses elimination are very commonly used in micro-propagation
(Sahavacharin 1995).

Since micro-propagation and other tissue culture techniques are most efficient to produce the disease free planting materials,
it will be the best option to produce disease free planting material on ginger. High speed mass production and distribution of
the disease free planting materials will increase the production and productivity of ginger. Suitable culture media
combination is most important for the production of planting material in ginger through tissue culture.

MATERIALS AND METHOD

Effect of different level of sucrose and growth regulators on micro-propagation of ginger was studied using local collection
‘Kaski Local” during August-March 2007. Early stage rhizome bud measuring 1.5 to 2 cm was used as explant. MS basal
media (Murashige and Skoog 1962) with different level of sucrose and growth regulators was used as tissue culture media. 30
g/L sucrose (T1), 30 g/L sucrose+5 mg/L BA (T2), 30 g/L sucrose+5 mg/L BA + 0.5 mg/L NAA (T3), 60 g/L sucrose+5
mg/L BA (T4), 60 g/L sucrose+5 mg/L BA+0.5 mg/L NAA (T5), 90 g/L sucrose + 5 mg/L BA (T6) was used in this study.
The explant was sterilized with 4% sodium hypochlorite solution for 3 minutes. It was washed with distilled water for 3 times
and cultured on test tube with 20 ml specified media. It was incubated at 25+2°C, 90-95% relative humidity and 14:10 hours
light:dark photoperiod for 8 weeks. Observation was taken after 8 weeks of incubation. Each treatment consists of 25 test
tubes with four replications. Completely Randomized Design (CRD) was used for variance analysis using MSTATC.

RESULTS

Cytokinin (BA) increased the plantlet vigor and its proliferation (Figure 1 and Table 1). Villamor (2012) also observed better
shoot proliferation only when growth hormone BA was added at concentration of 4-6 mg/l. MS basal media with 60 g/L
sucrose+5 mg/L BA produced higher shoot length, leaf no., root no, and weight of total vegetative part (except rhizome).
Similar result of increased shoot multiplication was also observed by Kambaska and Santilata (2009) while using 2.0 mg/I
BAP + 0.5 mg/l NAA with MS basal medium.

Similarly, MS basal media with 60 g/L sucrose+5mg/L BA+0.5mg/L NAA produced higher rhizome weight followed by MS
basal media with 60 g/L sucrose+5mg/L BA and MS basal media with 90 g/L sucrose+5 mg/L BA (Table 1).
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Figure 1. Effect of different level of sucrose and growth regulators on in-vitro plant growth for ginger: 30 g/L sucrose-T1(A), 30 g/L
sucrose+5 mg/L BA-T2(B), 30 g/L sucrose+5 mg/LBA+0.5 mg/L NAA-T3(C), 60 g/L sucrose+5 mg/L BA-T4(D), 60 g/L sucrose+5 mg/L
BA+0.5mg/L NAA-T5(E), 90 g/L sucrose+5 mg/L BA-T6(F).

Table 1. Effect of different level of sucrose and growth regulators on ginger micro-propagation

Treatment Shoot Shoot Leaf Root Rhizome  Wt. of vegetative  Root
No./explant length No./shoot  No./shoot weight (g) part (except weight (g)
(cm) rhizome) (g)
T1 2.14 16.47 6.71 6.00 0.541 0.52 0.315
T2 1.27 17.34 7.43 9.29 0.507 171 0.588
T3 171 12.43 5.43 6.71 1.111 0.44 0.156
T4 2.0 20.27 9.14 9.71 1.135 1.72 1.142
T5 1.48 18.76 6.29 10.57 1.254 0.99 1.449
T6 2.14 9.47 4.57 8.71 1.135 0.32 0.827
P 0.746 <0.001 <0.001 0.031 0.090 0.014 0.012
LSD, 5% 1.453 4.078 1.525 3.030 0.644 0.888 0.644
CV, % 73.7 23.7 21.2 32.7 57.1 78.6 70
DISCUSSION

Cytokinin enhances shoot proliferation and auxin enhances the root proliferation (Wang and Charles, 1991). The carbon
source (sucrose) is important for photosynthesis and development of storage organ (rhizome). Therefore, their combination
was essential for growth and development of rhizome in ginger. Zheng et al (2008) also concluded that optimal condition for
micro-rhizome production was MS media with 80 g/l sucrose, 1.33-2.35 g/l GA, 0.49-0.66 g/l KT and 0.62 g/l NAA. In this
study, suitable combination of BA, NAA and sucrose produced the in-vitro rhizome instead of Pandey (1997) result. MS
basal media with 60 g/L sucrose+bmg/L BA+0.5 mg/L NAA produced higher rhizome weight. Therefore, proper
combination of sucrose, auxin and cytokinin is important for in-vitro production of seed ginger.

ACKNOWLEDGEMENT

This research was conducted under Nepal Agricultural Research Council Fund for Research (NARC# 50562002).

REFERENCES
Bhatia AM, N Hazarika and R Singha. 1999. Spices and fruit for micro-enterprises-a study of the potentials of ginger and pineapples in

west Garo hills Meghalaya, India. MEI Case Study Series No. 99/1. International Centre for Integrated Mountain Development,
Kathmandu, Nepal.

47



Sucrose and growth regulator on ginger micropropagation by RB Amgai et al

De Lange JH, P Willers and M Nel. 1987. Elimination of nematodes from ginger (Zingiber officinale Roscoe) by tissue culture. J. Hort.
Sci. 62: 249-252.

Dohoro NP. 1989. Seed transmission of pre-emergence rot and yellows in ginger. Plant Disease Res. 4:73-74.

FAO 2015. Nepal’s ginger farmers to be the winners in plans to expand international trade. FAO Nepal Newsletter 4:1.

HARP. 2001. Profiles of hill research program funded projects in Nepal. Hill Agriculture Research Project, Kathmandu, Nepal.

Hosoki T and Y Sagawa. 1977. Clonal propagation of ginger (Zingiber officinale Roscoe) through tissue culture. Hort.Sci. 12: 451-452.

Kambaska KB and S Santilata. 2009. Effect of plant growth regulator on micropropagtion of ginger (Zingiber officinale Rosc.) cv- Suprava
and Suruchi. J. Agri. Tech. 5(2): 271-280.

MoAD, 2014. Statistical information on Nepalese Agriculture 2013/14. Government of Nepal, Ministry of Agriculture Development, Agri-
Business Promotion and Statistics Division, Agri Statistics Section Singha Durbar, Kathmandu, Nepal.

Murasige T and F Skoog. 1962. A revised medium for rapid growth and bioassays with tobacco tissue cultures. Physiol. Plant. 15: 473-497.

Niroula, GS. 1998. Spices: potential crops for export market. Nepalese Hort. 2(1): 31-40.

Pandey, YR. 1997. Production of disease-free seed rhizomes of ginger (Zingiber officinale Roscoe) from tissue culture. Master Thesis.
Kasetsart University, Graduate School, Graduate program in tropical agriculture, Bangkok.

Sahavacharin, O. 1995. Tissue culture micro-propagation technology. Department of Horticulture, Faculty of Agriculture, Kasetsart
University, Bangkok.

Villamor CC. 2012. Micropropagation techniques for ginger (Zingiber officinale Rosc.): An important medicinal plant. E-Int. Sci. Res. J. 4
(3):241-249.

Wang, PJ and A Charles. 1991. Micro-propagation through meristem culture. In: Biotechnology in Agriculture and forestry 17: High-tech
and Micro-propagation | (YPS Bajaj, ed). Springer Verlag, Berlin, pp. 32-52.

Zheng Y, Y Liu, M Ma and K Xu. 2008. Increasing in vitro microrhizome production of ginger (Zingiber officinale Roscoe). Acta Physiol
Plant 30:513-5109.

48



