
; 

/ 
/ ~:~glliti~~;;'~~~j~g;i;'~II"ta(sg~nc~~,68 (8, Special issue) : 533-47, August 1998 

Plant biotechnoJogy - its role in improvement of spices 
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ABSTRACT 

Spices have played a significant role in the history of civilization. Crop improvement in spices is difficult and time 
consuming due to their long pre-bearing age and other crop specific problems. Biotechnology offers novel avenues for 
crop improvement of spices. This paper reviews the present status of biotechnology of spices with emphasis on the work 
done in India on micropropagation and rapid clonal multiplication of high-yielding elite genotypes to generate good 
quality planting material, exploiting somaclonal variation and genetic engineering techniques for crop improvement. in
vitro selection for resistance to biotic and abiotic stresses, in-vitro conservation for safe exchange of germplasm and 
production of flavour and volatile'constituents in culture. 
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The ultimate aim of any crop-improvement programme 
is increasing the productivity to cope up with the ever
increasing human population. Plant biotechnology can be 
utilized to manipulate cell, tissue and organ in different ways 
for the benefit of mankind. The newly emerging areas of 
plant biotechnology such as gene mapping and genetic en
gineering assumes greater significance in this context and 
are being increasingly utilized in improvement of many crops. 

Spices are of considerable importance for India and are 
a major source of foreign exchange among agricultural com
modities. India has been traditionally known as the leader of 
spices and has a pre-eminent position in the production of 
these crops and accounts for about 47% of the global trade. 
India is also known to be a rich repository of spices and 
more than 100 species of spices are grown in about 2 million 
ha in the country with an annual production of 2.2 million 
tonnes fetching Rs 70 000 million of revenue and Rs 11 800 
million worth of foreign exchange and playa clUcial role in 
the economy of various states where they are grown (Trade 
Information, Spices Board 1997). However, the productivity 
of many of these crops is considerably low due to various 
factors such as inadequate availability of high-yielding vari
eties, absence of genotypes resistant to pests and diseases 
and absence of variability in many of the introduced crops 
like nutmeg (Myristica/ragrans Routt.) and clove (Syzygium 
aromaticum Merr. & Perry) besides labour intensive cultural 
operations. 

In spices, plant cell and tissue culture have been utilized 
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for micropropagation, production of somaclones, production 
of haploid plants, production of secondary metabolites from 
cell cultures, in-vitro conservation, protoplast culture, plant 
genetic transformation etc. This paper reviews the present 
status of spices biotechnology with emphasis on the work 
done in India. 

MICROPROPAGA nON 

Micropropagation is the true-to-type propagation of se
lected genotype using in-vi/ro techniques. Many spices like 
black pepper (Piper nigrUm L.), cardamom [£leI/aria 
cardamomum Maton], ginger (Zingiber ofJicinale Rosc.), tur
meric (Curcuma domestica Valeton; syn C. longa L.), 
cinnamon (Cinnamomum zeylanicum Breyn.; syn Z. verum 
Pres!.), clove, etc are grown in plantation scale and large
scale availability of good quality, disease-free planting ma
terial is an important input in increasing production, 

Cardamom 
Cardamom, native to India, is one of the most impor

tant spices. Its productivity is hampered by diseases of viral 
etiology like 'Katte', 'Koleke kandu' and 'Nilgiri necrosis'. 
Utilization of vilUs-free planting material is considered the 
most intportant input in disease-management programmes 
as well as to check disease spread. Being a cross-pollinated 
crop, clones are ideal for generating true-to-type planting 
material from high-yielding clumps and in-vitro propaga
tion helps in large-scale production of planting materia!' In
vitro propagation methods for clonal propagation of carda
mom from vegetative buds have been standardized (Vatsya 
et a/. 1987, Reghunath and Gopalakrishnan 1991 ). High 
rate of multiplication (Fig 1, top left) coupled with additional 
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