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······.".··t regeneration of plant lets from immature 
.......... __ escenee of ginger (Zingiber officinale Rose.) by 

sue culture* 
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Box 1701, Calic:ut 673012, Kerala, India 

Immature inflorescences of ginger when cultured on MS 
revised medium supplemented with 10 mg 1-1 BA and 0.2 
mgfl 2) 4-D re~ulted in the conversion of floral buds into 
vegetative buds and these later developed into plantlets 
dil',ectly without intervening callus phase. About 380/0 of the 
buds produced multiple shoots ranging from 5-25. When 
individual flowers were cultured separately on the same 
medium plantlets developed from the ovary in 450/0 of cases. 
These plantlets were rna~ to develop good root system on 
MS medium with 1 mg 1-1 NAA. These rooted plantlets es­
tablished easily in the soil. In some of the cuI tures the 
ovaries developed into fruits. 

Key words: direct plant regeneration; ginger; immature in­
florescence, Zingiber officinale. 

Abbr'evianons: 

BA: N° - benzyladenine 
2,4-D : 2,4-dieh loropllenoxy acetic acid 

AA : ,a-naphtha1ene acetic acid 
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Introduction 

Ginger is an important tropical spice used 
all over the world. It is on herbaceous, 
Thizomatous perennial but cultivated as 
an onnual, the rhizomes of which consti~ 
tute the spice. Ginger is propngatecl only 
vegetobvely using sprouted rhizome bits 
as plonting materia1. The plont is totally 
st.erile. Two major constrain,ts that.li mit 
ginger production are the rhizome rot 
caused by Pythium spp.and the bacterial 

_ wilt caused by Pseudomonas solana­
cear~tm. Often the infected rhizomes arc 
the primary sources of inoculum, and 
hence the use of diseose free planting 
material is 0 prerequisite for containing 
the spread of the disease. Micropro­
pogotion by tissue culture is an ideal 
method in achieving this objective. The 
use of plant parts pther than the rhi­
zomes is significant in this context be­
cause it is always the rhizome that is the 
target oflnfection by the pathogens. In­
florescence cul Lure is an ideal alternative 
under these circumstances. 

Though micropropagation of ginger us­
ingvegetative buds was reported by vari­
ous workers (Hosoki and Sagawa 1977, 
Pillai and Kumar 1982, Ilahi and Jabeen 
1987, Bhagynlakshmi and Singh 1988, 
Noguchi and Yamakawa "1988, 
Balachnndran et al1990) reports on the 
use of floral tissues for this purpose are 
not available. This is the first report of 
direct plan t regeneration from 1mmoture 
inflorescences of ginger. Earlier reports 
of plant1et formation 'from inflorescence 
c~llures through callus nnd embryogen~ 
esis are found in other crops like rice 
(Ling et al 1983), whent (Ozins, Mins 
and Vasi1 1982), sugarbeet (Gilles et al 
19&3)Sorghum (Brettelletal19BO), pearl 
millet (Vasil and Vasil 1982) etc. How~ 
ever, reports of direct plan tlet fonna tion 
from inflorescence cultures are rare and 
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they were in rice (Ling et al 1983) and 
cardamom (Kumur et al 1985). 

Materials and methods 

Immature, 1-10 days old, inflorescences 
of ginger cultivar 'Maran' were collected 
during the flowering seDson (July-Sep. 
tember) and were wDshed thoroughly in 
.running water followed by a detergent' 
'Teep-ol' solution. The inflorescences were 
surface sterilized with 0.1,% HgC'2 solu­
tion for 15minutes and were then washe.d 
in 4-5 changesin sterile water. The outer I 

bracts were removed under aseptic con. 
ditions and the remnining inflorescence 
was tl'unsferred to the culture medium. 
Similarly individual flowers wer,e- dis. 
sected out from the inflorescencc in asep-

, tic condi tions after surface sterilization 
and wcre culturcd scparntely. 

The culture medium standardized at this 
Institute for plant regeneration jn ginger 
Le., revised MS medium (MuT8shige and 
Skoog 1962) supplemented with 10mgl'J 
BA and 0.2 mg I'] 2,"4-D was used in the 
present study. The medium was solidi· 
fied wi th 6 g 1 .1 bacteriologiea I grade agar. 
All the cultures were maintained at 25 ± 
2°C with 16 hr photoperiod. The cul1tures 
were transferred to fresh medium at 
monthly intervols. MS liquid medium 
with 1 mg 1.1 NM was used for improved 
rooting before t.l'ansplnnting, the plant­
lets to the soH. The composition of the soil 
used was garden soil, rlver ' sand and 
powdered farm yard manure in equal 
proportions. 

Results and discussion 

Youngin florescences as well as individual 
flower buds when cultured on the revised 
MS medium s.upplemeoted with 
lOmg 1'1 BAnnu O.2mg 1'12, 4-D gavethe 
following morphogenic responses. 
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en immature ~ nf1orescence as a whole 
cultured, it continued growth and 
bracts started to turn red as seen 

der natural conditions. By the fourth 
k green vegetative buds start emerg­
out instead of (101'01 buds from the 

8xil~ of the bracts in 80% of the cultures 
«( . 1). This was confirmed later when 

lI"developed shoots emerged out ofthe 
"Bcts in most of the cases. In a few cases 
2 fl oral buds emerged out from the 
Us of the outermost older bracts (Fig. 

A). These are the flower buds already 
Ifferentiated and probably too old for 

c nversion to the vegetotive phase. The ~ 
oots that developed) grew in to com­
ete plantlets in 7-8 weeks time. These 

bmtlets also had 1·3 roots (Fig IE), In 
the majority of the cases only one or 
rarely. two plantlets developed per axil of 
~he bract. But in about 38% of the cul-

res multiple shoots were also noted 
(Fig. I e). These multiple shoots ranged 
i number from 5-25. In 2% of the cases 
noral bracts showed abnormal growth 
a d developed in to leaf like sb·uctures. 
The direct plan tlet developmen t from the 
immlltUl'e in florescences may be due to 
the conversion offloral buds into vegeta­
tive buds. Sud) phenomena were eorlier 
reported in rice (Ling el at 1983) and in 
ardamom (Kumar el al1985). 

Single (lower eli I tu res 

When individual flowers were cultured 
eparately (Fig. 2 A») the growth of the 

ovaries was conspicuous in 7-10 dnys 
(Fig. 2B). The growing ovaries were 
mostly 3-celled ~nd rarely 2 celled. The 
Qvnry wall split open in about 60% of the 
cases by the f-curth week (Fig. 2 E). There 
was no visible growth of the callus in the 
cultures. In 40% of the cultures single 
plantlets were seen emerging directly 
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from the ovaries by the 7th week (Fig. 2 C 
& D). These plantlets developed roots 
simul ~neously an d la ter produced till ers. 

In 2% of the cultures the ovaries grew 
and developed lnto fr~its (Fig. 2B). This 
may be either due to apomixis or rare 
occurrence of in vitro pollination. 

The plantlets developed from inflores­
cences as well as single flowers were 
transferred to liquid medium with MS 
bosal salts and 1 mg 1 ·1 NAA (Fig. 1 D). 
The plantlets produced profuse rooting 
and they were then tl'onsferred to soil 
and were kept in a humid chB:mber with 
100% relative humidity for 15 days for 
hn rdening and establishmen t. Over 80% 
of the plantlets got established jn the soil. 

Thus, it was possible to develop plantlets 
directly from the inflorescence as well as 
from single flowers by tissue culture. 
During this process reversal of the 
morphogeneic sequence tokes place un­
der the influence ofBA and 2, 4-D. This 
method is well suited for rapid clonal 
mul bplicotion of gin gel', and compared to 
the process when underground rhizomes 
were used as explants, contamination 
rote is minimal in inflol'escence cultures. 
Ginger does not set seed and this ham­
pers the conventional bTeeding 
programmes. By refining the single flower 
culture system intra-ovarian polHnation 
in vitro COll 1 d be tried for a possible seed 
production in ginger. 
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14'ig.l In vitro plant regeneration from immature innorcscenee of ginger 
(Scale: Bar = 1 em) 

a) Young inflorescence in culture showing opening of florets. b) Vegetative 
shoots with roots emerging from the axil of the bracts. c) Formation of multiple 
shoots. d) Well developed,plants with tillers 
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Fig-2 In vitro plant regeneration from young flowers of ginger (Scale: Bar = 1 em) 
, / . 

a) Young flower with ovary. b) Ovary developing into fruit. c) Developing 
plantlet from ovary with . roots. d) Wen developed plantlet from ovary. 
e) Breaking of ovary walls 


