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Plant regeneration from anther derived callus cultures of ginger 
(Zingiber officinale Rose.) 
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SUMMARY 
CJ-inger anthers collccted at the uninucleate microspore stnge were subjected to a cold treatment (0°) for 7 d and 
induced to develop profuse callus on MS medium supplemented with 2-3 mg 1-1 2, 4-D. Planllets could be regenerated 
from these calli on MS. medium supplemented with 5-10 mg I-I BAP and 0.2mg ['I 2,4-D. The regenerated plantlets 
couid be established in soil with 85% success, when they were planted in potting mixture of garden soil, sand and 
vermiculite in equal proportions and kept in a humid chamber initially for 22-30 d. This is the first report of successful 
regeneration of plants [rom ginger anther cultures and the protocol can be used for possible development of 
androgenic haploids and diha,ploids in ginger. 

G~ inger, one of the oldest and most il11portanl spices, 
~ . has been cultivated in tropical Asia for over 3000 

years (Purseglove, 1975). Ginger is the underground 
rhizome of ZiHgiber officil1a{c Rose., of the f<llnily 
Zingiberaceae. In India, ginger is cultivated on 67,200 
hectares and about 28,310 tonnes are exported from the 
coun try earning a foreign exchange of Rs. 7,26,272 
(Spices Board, 1998). 

Ginger cultivation is affected by various diseases. of 
fungal, bacteriaC viral and mycoplasmaL origin. Of these, 
soft rot caused by Pythillm aphanidermatutl1, yellows 
caused by Fusarium oxysfJorul11, bacterial will caused by 
PselldulI/onas so/a/l(lCCaflllll and leaf spot caused by . 
Phyl/osticta zingibcri result in considerable crop losses. 
Though crop improvement work on -ginger started in 
J 950, it was restricted to the evaluation of gennplasm 
and the selection of a few high yielding clones from them 
(Rattan, 1994). Studies on mutation breeding (Datta and 
Biswas, 1985) using ethyl methyl sulfonate (0.05-1.0%) 
revealed cytological irregularities like fragment and ring 
cOllfigurations coupled with retarded growth with 
inc~ease in concentra.tion o[ treatment, but were othcr
\vise inconclusive. The exploration of possibilities of 
polyploidy breeding in obta-ining flowering and seed set 
met with conflicting resultil. Ramachandran and Nair 
(1992) found induced tetraploids to be more vigorous 
and flowered in th~ second year whereas Ratnambal and 
Nair (19&2) observed no flowering in the induced 
tetra plaids. Thus, lack of variability [or resistance to 
major diseases aad pests and extremely rare seed set 
make conventional. breeding programmes ineffective in 
ginger. Evolving higb yielding, high quality lines with 
resistance or tolerance to diseases and pests will 
substanti<.dly increase production and productivity. 

It is under these circumstances that biotechnological 
tools can suitably be. used for crop improvement in 
vegetatively propagated crops like ginger, especially 
when the produc(il.l!1 of haploiti::1 call be used ror 

* A\lthor [or cori"C,~pondencc. 

inducing mutations, for transformation, for cell line 
selection and in the production of homozygous lines [or 
further breeding programmes. 

Earlier reports on ginger concentrated on micropro
pagation and aspects like plant regeneration from callus 
cultures, in 'vitro conservation, synthetic seeds, the 
production of flavour and Davour components using 
cell culture and exploiting somaclonnl variation for 
disease resistance (Nirmal Babu et al., 1992, 1996). 
Attempts to develop haploids in ginger (Ramachandran 
and Chandrasekharan Nair, 1992; Samsudeen et al., 
1997) yielded only callus tissue [rom anthers. The 
pruscllt study wns undertaken against this background 
and pJantlcts 'vvere regenerated from callus tissue 
induced fro111 anthers. 

MATERIALS AND METHODS \ 
Source of exjJlant 

Ginger, Zillgiber officillale Rosc. cv. Maran, (diploid 
and tetraploid) one of the most popular varieties 
suitable for dry ginger was used for this study. 
Inflorescences were collected-during August/September, 
from field-grown plnnts. 

Preparation of explant 
Inflorescences were washed in running tap water and 

kept at G'e for cold treatment for 1-9 d. Alter cold 
treatment, individual 110wers were separated [rom 
inl10rescences and surface sterilized with 0.1 % mercuric 
chloride ror 1.0 min. They wen; then wn~hed three times 
in stcrile water (0 remove all traces of HgClz. Selected 
!lowers were dissected and anthers (with uninucleate 
micro,sl)OrcS, f"igures 1:1, 2 and 3) werl;: inoculated in 
djrrcn~nt combinations of medium. C"lli developed [rom 
ill1thcrs w~rc -suheulLured for further proliferation and 
plant regencn-ltion. 








