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Biotechnology has great potential in spice cultivation and Industry. Many
private organizations have already taken up commercial mulliplication of
cardamom through tissue culture. The possibility of production of flavour and
volatile consfitfuents in culfure makes nutmeg and vanilla lissue culiure a
profitable proposition. At the National Research Centre for Spices the priorities
are refining techniques for micropropagation of tree spices, in-vifro selection
for disease resistance in black pepper and ginger, production of virus-free
planting material In cardamom ond conservation of the valuable spice
germplasm in-vifro tepositoties.

 VER 80 species of spices are
s Cultivatedin india. They are either
annuais or perennials growing from

“tropical to temperate regions of the

country. The most important of them

" are black pepper, small cardamom,

ginger, furmeric, tree and seed spices.
They earn foreign exchange equi-
valent of Rs 300 crores annually. The
annual production of these spices Is

_ almost static. The major bottlenecks in

increasing the production and produc-
tivity of spices are lack of adequate

“disease-free planting material of the

high-yielding varieties and prevalence
of major diseases and pests with no
effective control measures. Besides,

_the existing genetic variability in nut-

meg and clove is insufficient for any
meaningful crop improvement pro-
gramme,

In spices, most of which are peren-
nials, biotechnology comes handy fo
augment the conventional crop im-
provement programmes. Particularly
through:

Micropropagation and rapid clonal
multiplication of high-yielding
genotypes to generale adequate

quality and disease-free planling

material

Somaclonal variations and utiliza-

tion of somatic ceil hybridization

and anther culture for crop im-

provement o

® [n-vitro selection lor resistance to
biotic and abiotic stresses

 Production of flavour and volatile
conslituents in culture

® In-vitro conservation of germplasm
and its safe exchange

The beginning

The Nalional Research Centre for
Spices {NRCS) of the Indian Council

of Agricullural Research has been
conducting research on crop improve-
ment, management, protection and
post-harvest 1echnology of spices.
Use of biotechnology in crop improve-
ment programmes beganin 1883, with
the rapid clonal muttiplication of car-
damom at the Central Plantation
Crops Research Institute. Tissue cul-

.ture propagation in turmeric, ginger,

black pepper and iree spices nutimeg,
cinnamon, alispice and clove ook off
subsequently.

The Achievemenis

S$mall cardarnom

‘Queen of spices’, the small car-
damom is ihe dried fruit of the peren-
nial herb Efettaria cardamomum
Malon,

Clonal multiplication: Protocol for
clonal multiplication from vegetative
buds in small cardamom has been
standardized. An average of 6 axillary
shoots could be produced within 30
days of culture. This method is exten-
sively used for raising clones of the
high-yielding Coorg cardamom ‘Selec-
tion 1' and for the production of ‘katte'-
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Multiple shoofts
in shoot tip cul-
tures of black
peppel. Shoot
fips in bigck
peppermaybe
utitized for the
production of
plantling
mateticl.

Single flower
culture In gin-
ger; The ovaryls
capable of
producing a
complete
plantlet direct-
ly. The breeders
could obtaln
permanent
variants for im-
proving the
vegetatively
propagated
girger,

- - X

in ginger: The vegetative bud in vi

plants are capable of producing rhizome in vitro (righ).

Shoots pro-
duced fromthe
shoot tips strike
hoalthy roots In
vitro In black
pepper.

The florat buds

of immatuwre In-

floresceonce

are converted

Inte the vege-

tatlve ones in
© ginger In vifro.
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Vegetailve

“bud culture s

now a practice
for mass pro-
ductlon of
planting mat-
erlal In car-
damom,
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Shoot-tip of cinnamon as-
tablishes in culture, Only o
few explants showed root-
Ing.

Fioral buds of
the immature
inflorescence
can be readily
converted into
vepgetatfive
buds in car-
damom.

Establishment and growth
of nutmeg shoots in vitro
(ferh), Proliferation of mace
(the splce from nutmeg)
also In culture (above}.
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disease-free-nucleus—planting mat-
erial,

The field experiments conducted at
the NRCS indicate that the tissue cul-
lured plantlets derived from vegetative
buds and the suckers produce equal
yield.

Immature inflorescences could also
Je used 1o multiply cardamom clones,
2y converting the floral buds into
regeiative buds.

Regeneration of plantiets from cal-
us: The protocol for organogenesis
ind plant regenerations from vegeta-
ive-bud-derived-callus cultures is en-
lowed with an excellent regeneration

ystem, that at present is used for
irge-scale production of somaclones
nd isolation of useful types from
em -

lack pepper

*King of spices’, the black pepperis
te dried mature fruit of a perennial
limber Piper nigrumLinn. We are the
\ajor producer and exporier of this
oice.

Micropropagation: Using shoot ex-
ants from both mature and juvenile
ants micropropagation of black pep-
3F can now be done. The technique
as pertected by the NRC. Though up

6 suckers have been obtained in
ime cullures, the multiplication rate
stilf low (average 3) commercially.
‘Establishment of callus cultures
id regeneration of plantiets: Callus
liures, using leafl or slem tissues,
uld easily be established in black

pper and its relaled species Piper
lubrinum and P. fongum. - But
jeneration of plantlets from callus

pears to be hampered by phenolic
udations. Sporadically though,
intlets have been observed in a few
liures where the leaf tissue was
ed as explant. A high-frequency
jeneration system once stand-
lized will help in developing techni-
es for transfer of resistance to
yiophthora (the casual organism of
viophthora foot-rot) from Piper

colubrinum into the cultivated black

pepper.
Micropropagation of other species

- of piper and in-vifro conservation of

germplasm: Related spacies P. lon-
gum, P, colubrinum, P. chaba and P.
baiberi, may also be multiplied from
shoot tips. P. fongum can also be
micropropagated using Internal ex-
plants thal results in direct or-
ganogenesis. The growth in Piper
species is slow with no necrosis
symptoms. These cullures couid be
used for in-vitro conservation of
germplasm. The subculture intervals
should be extended substantially for
any meaningful in-vifro-conservation
programme.

Gingear , :
Ginger, the underground rhizomes
of the perennial herb Zingiber of-
ficinale Rosc., is produced and ex-
ported in fargest quantity from India.
There is no seed propagation,
therefore variability is limiled. Soma-
clonal variation can be exploited for
evolving high-yielding, high-quality
lines and for developing resistant
types to major diseases, rhizome-rot
and bacterial-wilt. _
Rapid clonal multiplication: Ginger
being a vegetatively-propagated crop
responds readily to the tissue culiure
propagation method. An average of
ten adventitious shoots could be ob-
tained using the protocol standardized
at the NRCS. Since major diseases
spread through the contaminated

‘seed rhizomes in ginger, using tissue

culture pathogen-free planting
material can be produced. The tissue
cuitured plants cannot be directiy
ptanted in the tield. It takes around two
seasons for the tissue cultured plants
to develop rhizomes of sufficient size.
In vitro rhizome formation has been
observed in some cultures.
Hegeneration of plantiets: Plants
have been regenerated from leaf,
ovary and vegetative bud tissues via
the callus phase. These techniques

are used in the produclion of
somaclones screened for disease
resislance and other useful charac-
ters,

in-vitro selection: The high-fre-
quency regeneration system develop-
ed at the NRCS is being used for
in-vitro selection of resistant types to
Pythium aphanidermatum and Psey-
domonas solanacearum, the causal
agents of dreaded rhizome-rot and
bacterial-wilt. The crude cullure fili-
rates extracted from these pathogens
are being used as selecting agents.
© Inflorescence cultures and in-vitro
development of ‘fruit’: In ginger there
iS No report of fruit set. However, by
supplying the required nutrients o the
immature inflorescence in culture, it
was possible 10 make the ovary
develop into ‘fruit’. By culturing imma-
ture inflorescences in a suitable
medium, direct development of clonal
plantiets could be achieved by the con-
version of floral buds into vegetative
buds and their subsequent develop-
ment into complete ptants. in single
flower cultures also, complele
plantlets could be developed directly
from the ovary tissues.

Turmeric

Turmeric of commerce is the dried
rhizome of Curcuma longa Linn. India
is one of the major producers and ex-
porters of this spice.

Young_ vegetative buds from the
germinating rhizomes as explants
were used for micropropagating
turmeric. These buds readily respond
to the cullure condition putting out 8-
10 adventitious shoots in 40 days of
culture. This technique may be used
for the production of disease-iree
planting material.

Callus differentiation and plantlet
formation has been achieved in
turmeric.

Tree spices
Nutmeg (Myristica fragrans Houtt ),
cinnamon (Cinnamomum verum
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' Presl), clove [Syzygium aromaticum

(Linn.) Merr. & Perrv] and allspice
[FPimenta dioica (l.inn.) Merr.] are the
ree spices of relevance in the 1hdian
context. At present the demand for
these spices in the domeslic mailet
exceeds production. Segregation of
sox in the seedling progenies of nut-
meg, sharp {all of secd viability wilhin
2 days of harvest in clove, lack of
genetic vanability in clove, nutmeg
and allspice are the major production
constraints. n all these crops which
are perennial, identitication and clonal
muitiplication of high-yielding geno-
tynes to be used as planting materiz,
gains importance. The existing vege-
talive propagaticn methods are inade-
quate to meet the domand. Micro-
propagation in rapid mulliplicalion cf
‘elite’ planting material in these crops
i3 & priofity.

Miciopropagation:  Sheot-tip cul-
lures of nubineq, cinnamon and all-
spice have been established. Growih

A A

of these cullures was salislaclory in
alspice, but slow in both nutmeg and
cinnamoen. In cinnamon, rooling of
sheol-lip explants was observed in a
few culiures.

Calius cultures frem leaf and shocot
explants were established in cin-
namon, nulmeg and allspice.

in-vilro preliferation of mace: Nut-
meg and mace are the hwo important
gpices oblained from the nutineg tree,
Nulimeg is the kernel of sced whilg
mace is the dried aril that surrcunds
the seed, :

Profocol for in-vitre proliteration of
mace lissue has been perfecled. The
proliferated tissue not only retains the
red colour bul also has the Havour of
the original mace. This technique if

refined futther has tremendous polen-

tial for industrial production of mace
lissue,
Rictechnelogy has great potentialin
spice culivalion and industry. Many
private organizations have already

taken up canvnercial multiptication of
cardamomthrough tissue culturg, Tha
possibility of production of flavour and
volatile constiluents in cullure mahkes
nulineg and vanilla lissue clllie a
profitable proposition. Al the Hational
Hesearch Cenbie for Opices  the
priorities @re: refining techniques for
micropropagalion of tiee spices, in-
vitroselectionfor discase resistance in
black pepper and ginger, productionol
virus-free planding material in car-
damom and conservation of the valu-
able spice germplasm in in-vilio
reposiloties,

Formore information, please wiite to:
i< Nirmal Babu, J. Rema, PN,
Ravindrom and V. Peler, Natienal
Roesearch Centie for Spices {(1ICAN),
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