SSUE CU

G

APPLICATIONS OF PLANT CELL AND

URE IN SPICES

Biotechnology with its
apparently unlimited po-
tential has opened up many
exciting possibilities in the
field of agriculture, It
besides offering EXCGHG‘[‘)t
opening for research‘. in

- plant developmental biol-
ogy, biochemistry and mo-
lecular biology, also offers
the possibility of iml)roYed
crop plants and crommerlcal
production of planting ma-
terials as well as plant
prOducts. Some of the
most promising applications
of biotechnology are in the
field of agriculture.

In spices, the major
bottle necks in increasing
the production and ‘pro-
ductivity are the inadequate
supply of disease-free plant-
ing material of ‘elite’ lines,
the absence of resistant
_genotypes for various pests
and pathogens and the
absence of variability in the
germplasm in certain intro-
duced crops like clove,
nutmeg, etc. The methods
of biotechnology can effec-
tively be used fto solve
many of these. Some of the
~ jmportant applications of
biotechnology in spices are:
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In spices too, this tecl:l-
nique has been standard-
ised in cardamom, tur:
meric, ginger, black peps

regnerated from c.all__u
tures exhibit yariatiol
some extent when
pared to the mothfer .
The extent of variatio
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used,  length of culture,
irate of multiplication etc.

This' variation could

be used for selecting plants
Wwith good agronomic traits.
In turmeric, varieties with
'fgh curcumin have been

ated from tissue cul-
ed plants by Nadgauda
al. (1982) at national
emical Laboratory, Simi-
y, this technique could
used in ginger, clove,
meg etc. for creating
iation and utilising the

esultant variation in crop

ovement. The range of
naclonal variation could

urther increased by
orporating the mutagens
' EMS and Colchicinc in

i€ culture media or by

lating the callus/tis-
ultures. These tech-
s are of great utility in
improvement pro-
e of ginger where
k of seed set ham-
nventional crop im-
ent programmes.

vitro selection for

¢ and abiotic
ses:

of the major con- -
in increasing the
liction of spices is the

many crops (eg. Sugarcane,
Potato etc.) in isolating
. disease resistant types both
from somaclones as well as
utilising in vitro selection
techniques wusing patho
toxins as selecting agents.
In Ginger Pythium (causal
organism of soft rot) toler-

ant types have been iso-

lated by Kulkarni et al
(1984) using in vitro selec-
tion techniques using cul-
ture filtrate of 'Pythium as
selecting agent., These
techniques are being used
at the NRCS to develop
resistant types of ginger for
rhizome rot. ;

(4) Somatic cell fusion:
: }

Somatic cell fusion
forms an alternative to
sexual fusion and can be
employed in producing cell
hybrids.  This technique
could be used more effec-
tively between the plant
species which are sexually
incompatible, In - black
pepper, Piper nigrum (the

‘cultivated black pepper) is
not crossable
colubrium a distantly re-
lated species which is im-

capsici the causal organ-
ism of ‘Phytophthora foot

‘Pimpinella anisum (Earnst,

with = P. Crocin, crocetin, Picrocrocin
and

thesis in callus cultures of
mune to Phytophthora Saffron,

(Ravisan kar
Venkataraman, 1990) have
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also possible to produce
transgeneric hybrids of
black pepper with resist-

ance to nematode pests
also.

(5) Production of flavours

and volatile constitu-
ents:

Another major advan-
tage of plant cell and tissue
cultures is the possibility of
producing the flavours and
volatile constituents directly
in cultures. It is now
possible to produce es-
sence like the vannilla in
tissue cultures as claimed
by Escagen Corporation of
the USA. This product will

be substantially below the

current natural vanillins.
price.

Production ~ of
‘Anethole’ from cell cul-
tures of Foeniculum
Vulgare (Hunault et al.
1989), products of Anise oil
from tissue cultures

1989) and induction of

small saffranal syn-

Crocus sativus
and

rot'. By employing the been reported.

ce of diseases and
This is further
ted by the periodic

technique of somatic cell
hybridisation and gene -
transfer it is possible to
conditions, Tissue bring the resistance gene
techniques were from P. colubrium to culti-
ully exploited in Vvaled black pepper. It is

Direct proliferation of
Saffron (stigma tic obes) in
.culture was also reported
by Japaneso workers Sano
& Himeno (1987). It is
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F SPICES B | possible, in the near fu-
e @i ) ture to bypass the plants,

production of these fla-

youring compounds.

MICROPROPAGATION

(6) In vitro conservation
of germplasm:

Tissue ' culture tech-
que are currently being
sed in the conservation
exchange of germplasm

‘opagates crops. These
chniques are being stand-
sed for spice crops like
ger, Turmeric, Black
pper, Cardamom etc.
' king conservation of
rmplasm easier.: It is
0 possible to keep them
from pests and patho-
ns by utilising in vitro
niques. :

’I‘hus tissue and cell

ecially in vegetatively
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