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A simple method of induction of in vitro microrhizomes and their field 
performance in ginger (Zingiber officina/e Rose.) 
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ABSTRACT 

Microrhizomes were produced from tissue culture derived shoots of ginger (Zingiber officinale Rosc.) by culturing 
them in Murashige and Skoog (MS) medium with an enhanced concentration of sucrose (9-12%). Sucrose at 9% was 
most suitable for induction of microrhizomes. Microrhizomes were formed at the base of the shoots after 30 days of 
incubation at temperatures of 22±2'C and 25±3'C. The number of shoots produced from microrhizomes ranged from 5-
10. Weight of micro rhizome per explant ranged from 12-50 g fresh weight in 4-6 months. These microrhizomes could 
be directly planted in the field with 90-100% survival, thus eliminated the need for hardening. Microrhizomes gave good 
yields of about 500 g of fresh rhizomes/ plant (12-20 kg/3m') bed. The yields are similar to those when normal seed 
rhizomes of 50 g per plant are used. The seed rate requirement per 3 m' bed is about 400 g for microrhizomes compared 
to 1.5-2 kg in case of conventional planting thus saving huge amounts of seed. In addition microrhizomes are good 
source of disease free planting material due to its aseptic origin. Microrhizomes were produced independent of seasonal 
fluctuations. The microrhizome cultures could be stored up to l2-l5months in vitro facilitating safe and disease free 
germplasm exchange. 
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INTRODUCTION 
Ginger (Zingiber officinale Rosc), a herbaceous perenuial, 
is usually grown as an anuual crop and is the third most 
important medicinal spice in the world. India is the largest 
producer and exporter of ginger. The National Conservatory 
of Ginger, at ICAR-Indian Institute of Spices Research, 
Kozhikode, has 530 accessions including indigenous 
collections, exotic cultivars, improved lines, mutants, 
tetraploids and related species and taxa. All the available 
germplasm are presently conserved as field clonal 
repositories. In the field the gemplasm is threatened by 
serious soil bone pathogens like Pythium aphanidermatum, 
Ralstonia solanacearum etc. 

Ginger productivity in India is severely hampered by 
rhizome rot disease caused by P. aphanidermatum and R. 
solanacearum, which sometimes can reach the level of an 
epidemic. Infected seed rhizome is one of the major causes 
for the disease spread. Micropropagation is the most 
efficient method to produce disease free planting material, 

which is an important component in the disease management 
strategies. However tissue cultured plantlets have a 
disadvantage in that they need two generations in nursery 
before they are used for commercial cultivation. This could 
be overcome through in vitro microrhizome production 
similar to microtubers of potato. This is an important 
technology which can overcome the delay in the utilization 
of tissue cultured plantlets. 

There are several reports on the investigations conducted 
on in vitro micro-tuber formation and their application in 
planting material production and medium-term to long-term 
conservation of potato germplasm (Sylvestre, 1983; Tovar 
et al., 1985; Bohac and Miller, 1988; Kwiatkowshi et al., 
1988; Mitten et al., 1988; Gamer and Blake, 1989; Khuri 
and Moorby, 1995; Malaurie, 1998; Al-safadi et al., 2000; 
Veramendi et al., 2000). In vitro rhizome formation and 
their germination in turmeric has also been reported. 
Reghuarajan (1997) reported formation of micro rhizomes 
in a medium containing ancymidol and Nayak (2000) could 












