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ABSTRACT 
Tissue culture is a practice that is used to propogate plants from cells or tissue under sterile 
conditions. Ginger is a herb with white /yellow flowers, dark green leaves and a thick root. It is a 
medicinal plant used in ayurvedic medicine. Many products are manufactured from ginger i.e. 
dehydrated ginger, spices, ginger oil and oil resins etc. An attempt has been made to preserve 
different endangered varieties of ginger through tissue culture technique. Samples of endangered 
varieties were collected and different media of varying composition were used to preserve and 
culture them. The study suggests that Benzyl Amino Purine (BAP) containing medium is good 
for preserving different ginger varieties. The cultured varieties were able to micropropagate and 
showed very good bud initiation and shoot/root proliferation. These plants show 90 % survival 
and regeneration. This technique is helpful for the preservation of ginger and could be a step 
towards preserving endangered plant species.  
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INTRODUCTION 
In recent years much interest has been shown 
in plant genetic resources and their 
preservation. Excessive collection of protected   
species, reclaiming or clearing of natural 
environment, use of modern techniques and 
replacement of old cultivars by new one is 
main cause for extinction of important crop 
germplasm. This alarming situation will be 
disastrous for plant breeders and ultimately 
food supply for the world’s population. There 
are number of economically important plant 
species such as potato, sweet potato, ginger, 
turmeric and banana for which seeds are not 
ideal propagules for propagation or conserva-
tion of germplasm and therefore they are 
predominately vegetative propagated. Develo-
pment of micro propagation protocols is a pre 
requisite for any successful in- vitro conserva-
tion.1 Spices are an important group of 
economic plants with large genetic diversity in 
the Indian subcontinent and need to be 
conserved through in- vitro methods. 
Conservation of the germplasm using tradition- 

nal method of field maintenance is proble-
matic, normally labour intensive and also face 
risk of germplasm loss due to pest/pathogen 
attack or natural disasters. To minimize the 
problems of their conservation and increasing 
interest has been shown to use plant tissue 
culture.2  

AIMS AND OBJECTIVES 
Main objective of this study is to develop the 
basic methods of plant tissue culture for the 
purpose of micropropagation and preservation 
of ginger (Zingiber officinale Rosc.). In-vitro 
techniques is a complementary method for the 
conservation of germplasm of various 
vegetative propagated and recalcitrant seed 
species.3 

MATERIAL AND METHODS 
The in-vitro Gene bank (IVG) at the Tissue 
Culture Unit (TCCU), NBPGR, New Delhi, 
India has maintained plants of ginger (Zingiber 
officinale Rosc.) in pots kept  in  the net house 
as well as plant conserved  in-vitro culture 
were used for the study. For this freshly 
harvested rhizomes were used as explants.4  *Author for correspondence 
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The objective of this stage of 
micropropagation is to bring about the 
production of new plant outgrowths to develop 
intact plants. 
Freshly sprouted rhizomes of ginger (accessions) 
about 3-4 cm in size were aseptically treated with 
soaps and disinfectant (HgCl2). In some instance, 
underground rhizome buds were sterilized using 
both suitable detergents and sterilizing agent 
because of high degree of bacterial and fungal 
contamination. These were inoculated and 
cultured on g (MS salts+ 2.5mg/l BAP+0.7% 
agar+3 % sucrose) medium5 at 25 ± 200C under a 
photoperiod, provided by 40 W cool day light 
fluorescent tube lights, adjusted 30 cm above the 
culture tubes giving light intensity of 2000-3000 
lux. In all 12 explants were used. Data on rate of 
infection, rate of bud break and shoot 

regeneration were recorded 4 weeks after culture 
initiation. 

RESULTS AND DISCUSSION 
To study the various stages of 
micropropogation, a standardized protocol was 
followed for ginger (Fig. 1). Establishment of 
infection free cultures was difficult as the 
explants were taken from underground 
rhizomes. Initially almost 70% cultures were 
found to be infected with bacteria, thus a 
second round of disinfection was given to the 
explants. The second round of disinfection 
procedure gave rise to 100% infection free 
culture, bud break and growth of explants took 
place within one week of culturing and by 
second week shoots were formed. On the 
average, 2-3 buds emerged per explants.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1 : In vitro  plant regeneration of ginger (a) Rizomes of ginger used for culture initiation and 
cultures of ginger showing bud break and short formation (b) Growth of shoot tip explants after 

3days of culture and growth of shoot tip explants after 2 weeks of culture (c) Growth of shoot tip 
explants after 3 week of culture and Growth of Shoot tip explants after 6 weeks of culture (d)  

View of hardened ginger plants 2 (above and 4(below) weeks after transplantation

Both roots and shoots were formed on the same 
medium. After 3-4 days of culture the growth of 
the shoot tips are visible, with the emergence of a 
new leaf. The basal portion of the explants 
exhibited some swelling. Within 2 weeks, 

multiple shoot formation and root emergence 
was observed. On an average, 1-4 shoot/explant 
and 1-6 root/culture were observed at the end of 
3 weeks. By the end of 6 weeks, complete 
plantlets, with 5-6 cm long shoots, multiple roots 

                  
(a)                                                                             (b) 

                           
(c)                                                                             (d) 
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and open leaves were formed. Such plantlets 
were suitable for further multiplication by sub 
culturing. Micropropagation of ginger from 
vegetative buds has been reported by many 
workers.6,7 The application of BAP in the culture 
medium influences the rapid proliferation of 
meristems of many plants, including ginger.8 
Some workers have reported the use of other 
cytokinins being beneficial for enhanced 
multiplication rates in ginger.9,10 Use of kinetin 
along with BAP have reported that manipulation 
of growth regulators and culture condition affect 
the bud sprouts and multiplication of 2 varieties 
of ginger. They indicated that multiplication 
frequency and shoot elongation were higher 
under continuous light than 14 hours 
photoperiod. Shoot multiplication was adversely 
affected when high doses of IAA (>2.5mg/L) 
and BAP (>6.0mg/l) if supplemented in the 
medium.11 Complete plantlets were formed in 4-
5 weeks. The plantlets were regenerated in green 
house, in-vitro produced plants were successfully 
established in soil, with almost 90% survival. 
Regenerated plants produced prolific shoots in all 
the cultures. This helped in avoiding an 
additional step of rooting that is normally 
required in any micro propagation protocol.12-15   

CONCLUSION 
Ginger (Zingiber officinale Rosc.) is an 
important aromatic and medicinal plant. It is 
traditionally propagated through rhizome 
segments. As a result of low multiplication rate 
in conventional propagation, micropropagation 
technology is the alternative method to supply 
healthy plant propagules continuously for 
commercial use. With regard to tissue 
culture of ginger, there are reports on 
successful micropropagation from rhizome 
buds. An optimum size of sterilized explants 
and suitable culture medium mainly require 
initiating in-vitro cultures. MS basal media 
supplemented with 0-5 mg L-1 cytokinin (BAP 
or kinetin) alone or with auxin (NAA or IAA 
or IBA) are commonly used to produce in-
vitro plantlets in ginger. The shoot multiplica-
tion mainly depends on type and strength of 
cytokinins incorporated in nutrient medium. 
Rooting of microrhizome is generally 
spontaneous in ginger but auxins either NAA 
or IBA or IAA may be used for root formation. 

Several workers reveal that in-vitro plantlets of 
ginger are effectively acclimatized and 
survived under field conditions. Perhaps, this 
technique may be useful for rapid clonal 
propagation of healthy ginger plants within a 
short period for commercial production. It is a 
milestone step for the germplasm conservation 
of endangered species. 
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