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| Amazing but truel
World historﬂ is not
Just ‘Peppered’

139 Indian 5Pices.

Theg also changcd
t‘we course of

world historB itself.

Krown for their rich aroma ond unique flovours, Indian Spices lured the greot voyoger Vasco da
Gama and tempted Queen Sheba 1o name a few. Thanks 1o the European colonisers Indian spices
are now grown across the globe, even in far oway Brozil. 4

Not surprisingly, the fragrance and flavours, unigue o Indicn Spices are noi ovailoble from the
poor fransplonts elsewhars. Y .

Spices Board, (Ministry of Commerze end Indusiry, Govt. of India] Sugondhe Bhavon, Cochin 682 025,
Kerola, India. Teb: 91-484-333610 - 616, 347965 Fox: 91-484-331429, 334429,
E-mail 1: spicesbaardi@ivsnl com E-mail 2: mailéiindianspices.com

I ™ visit us at: www.indianspices.com
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PRESIDENT
REPUBLIC OF INDIA

MESSAGE

Sices are vory imprortant for the national exchoguer, as hey forcign
WWWMWaWWMﬁMMmﬁ«WWWzo/
soceelyy.

@nﬂwm&a/ﬁ@ &ZWQ/Z;JJ@@Wc/Me nilian @ZMMa/
Sices Rescanch, Haxhikods, undon the Sndsan Council of Slgricul-
W%W, JMWMW&: the Chslitute in its endearnours lo
fromole production and firoductivily of sices in the Gountiy and wish lhe
Titwer @fwéoiéze GColotinations overy suwccess.

Nors b

K. R.NARAYANAN

New Delhi
July 27, 2001



RAJBHAVAN
THIRUVANANTHAPURAM

July 13, 2001

MESSAGE

Y am jfapp}/ lo fearn thal the Yndian Tnstitute of LSp[ces Fesearch
/ Fndran Council of fﬂyrzbuﬂuraf KResearch ) has comp/e/e(/ 25 years of 24

valuable service lo the spices growers af the country, and thal a Sowvenir is
Ee:'ny pmfﬁ'sﬁec/ fo mark the occasron.

The %‘E)rls of the Tnstitule in rarsing varsous ﬁryﬁ yx‘e/o@hy varrelies of black
pepper, 57!;(?576[‘, furmerie, cardamom and cinnamon are indeed laudable.

G bope lhe Tnstitute would conlinue ils yaoof work in lhe coming years foo,

especz'a//y n ofeue/opmy 5!575 production /ecfnofog/es for various crops, and
melbods of con/ro/fmy pesls and diseases.

The Stver Fubitee cSouuem'r, g Aope, wrll ﬁz'yffiyfl lfre various proé-/em.s
ﬁzceof 5;7 the spices farmers, and the service rendered fo them é:y the T ISR

G uwishs the Souvenir as well as the Silver ,;%vé)ke Celebrations all success.

(Sd/)
SUKHDEV SINGH KANG
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Fax : 333489

THIRUVANANTHAPURAM

A K. ANTONY
CHIEE MINISTER KERALA

07.07.2001

MESSAGE

9 am happy to learn that Indian Inatitute of Spices Reseanch, Hozhiode i
bringing out an elegant and informative Souvenin to manrk the year long
Silvor Jubilee (elobrations.

9t really is a precions moment for the institule which has registerad
aignificant achiovements in spices rosearch by developing vantorts high yaeilding
vanieties of peppen, ginger cardamom, cinndamon efe.

9 sond my good wishea for the succeas of the Silver Qubilee Colebrations
and the Souvenin being published to highlight the event.

ety N A/

AK.ANTONY
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K.R. GOURI AMMA THIRUVANANTHAPURAM

MINISTER FOR AGRICULTURE & COIR

MESSAGE

T am 0/(’/‘{'97/:{3(/ to Anoar that the ndian Fnstitute Mlﬁ’wﬁce& Research;
Fozlhiitode has: COﬂyJ/e(ed 28 years, (oyfew(ls{ezm@ arnd i o ce/eé/-a(z}(zyx s
Jf‘é)e/'%élfeajea{yﬂwm 70th- November 2000 to- jﬁfx%:}yrzée/' L2007. 57
AL /?ea/'t‘eﬂt'f((gx to- leare that the nstitute has evolved many /?{9’/0( y,z'e/(ﬁ/(rg.-
varcelies gf black: Jpebper, ginger, cardamony turmerde, cinnamon: efc. be-
sides pepfecting biocontrol pf disease pfspices: Biocontrol gf discases will.

90 @ long: way in producing pesticide residue free, ‘clean spice’. Ip this
fost TETO era;, the Fnstitute’s role ts paramount (e maximisig: prodec-
oy front wndt arew by evoloing high yielding varveties having resistance

‘o fests and diseases:

T twish {Agﬁn ction all success:

{
T

K.R. Gouri Amma
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MESSAGE

I am glad to Know that the Indian Institute of Spices Research; Kozhikode has
completed 25 years of service to spices community and is nowfceléﬁranrg its Sifver Tubilee
Dear from 10th November, 2000 to 9th Npvember, 2001. I understand that the Institute
has evolved about 15 high yielding varieties of spices besides perfecting biocontrol strategy
for disease control in spices. I also understand that the Institute possesses the world's
largest genebank of Piper. I congratulate the Director and the staff of 11SR for the
achievements relevant to the farming community.

1 hope the Institute will be in the forg‘mnt of the cause of spices in coming years too.
I wish all success for the Silver Jubilee Ce[eﬁratwrz.s May all the achievements of IISK.
benefit the farming community.

J.N.L. Srivastava
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Dr. G. Kalloo iy ¥, 9, U9 TR U, 7 R - 110 001
Dy.Director General INDILAN COUNCHL OF AGRICULTFURAL RESEARCH
{Horticulture) Krishi Bhavan, Dr. Rajandri Prasad Road. New Deihi - 110 001

October 1, 2001

MESSAGE

I+ gives me immense pleasure fo know that the Indian Institute of Spices Re-
search. Calicut is celebrating its Silver Jubilee durr’ng October & - 9, 2001 and a

Souvenir is br'ingr'ng out to comemmorate the Celebrations.

The transformation of erstwhile Regional Station of the Central Plantation
Crops Research Institute to Indian institute of Spices Research through NRC
(Spices) with in a span of 15 years is an achievement to be enshrimed in golden
letters. A dedicated team of scientists and other staff members coupled with ef-

fective leadership are singularly responsible for this achievement,

| wish all success for the Silver Jubilee Celebrations and also for the Souvenir.

(Sdy
G. KALLOO
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MESSAGE

From cts inccent bagenning as Rggeonal S tation of Centrat Plantation
Crops Fsscanch SHnstitats wo 1975, the Caticat Fosearch stution was
Uransfbrmed cnte a fecll flecyed Sndenrn Snstitecte of ficces Fosearch cn F995.
Wicte Sotwer, frbotoo G elobinations of the stuliom ts & melestome, coe chencish e
vandtle ete.

@WMW(&WWao%Mo/&QWWW
gpments. I cwish all the success fon the Snstitute and the Silver fobiteo

et

{ MANGALA RAI)
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MESSAGE

T am happy to learn that Indian Tnstitute of Spices Research is now
celebrating the Silver Jubilee Year Spices are very important for the
hational exchequem as Hf\ey are impori‘anf for*e.ien e.xc‘nahge earners,
To sustain and retain India’s glory in spices produc’rion and trade, the
technology emanating form the Jnstitute should reach the fovming
community. J am sure, the efforts of the Jnstitute for' dissemination of
technology through Agricultural Technology Information Centre (ATIC)
and Krishi Vigyan Kendra (KVK) will go a long way in this direction.

J congrafu|a+e the Director and sfaff of the Jnstitute on the occasion of
the Silver Jubilee Celebrations of the Jnstitute.

(Sd)
P. DAS
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MESSAGE

I am very happy to know fthat the Indian Institute of Spices
Research which bagged the Best Institute Award of ICAR in 1999
has completed 75 yeans senvice o the farming community. 1 am
fully awanre of the contrnibutions of the Instifute in devefoping
high yielding varieties of spices, high production technology of
Apices, blocontrhol strhategy fon pest management of Apices and
postharvest technology of spices. 1 undenstand that these Lech-
nologies have already made an impact <n the country, especially
the gingen variety 'Varada'. 1t should be a mattern of prnide for
all that the wonkd's Langest genebank of Pipen .is at 11SR; Calicut,
Similanky, the Aimphessive collections of caidamom, ginger,
furmenic, clove, nutmeg, cdnnamon and vanifla, consenved both
unden ex s<lu and <n vitro 46 also a s0nt of achievement of wonld
elass., The infrastructure facility developed at the Institute
over the Last 25 year 45 definitely second Lo none.

In the §ield of basic research also 1ISR has carved a niche of
Als own as many Undivernsities have acconded necognition to the
Institute for doctoral studces.

1 hope that Indian Institute of Spices Research will reach new
heights 4n the yeans to come.

I wish allf success for the function and the Souvenin.

RO.e

——
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MESSAGE

| am extremely happy to learn that Indian Insfitute of Spices Research is celebrating its Silver
Jubilee on 8% and 9* October 2001. The insfitute, which started as (PCRI Regional Station in
1975, became independent during 1986 as NRC far Spices and subsequently got elevated fo the
present H1SR. 1 had the fortune of guiding the destiny of the Insfitute and | am extremely happy
fo see the rapid strides if made in the area of fligh Production Technology, Biotechnology and
Biocontrol technology in pest and disease management. | understand: that Nakional Network
Project on Ahytaphthora Diseases of Horticultural Crops (PHYTONET) which was initiated by me,
has made remarkable success. ISR has done yeoman service fo farming community by
releasing about 15 high yielding varieties of black pepper, cardamom, ginger, turmeric and
cinnamon. The insitute should confinue fo give high priority fo solve farmers’ problems. n this
occasion of e Silver Jubilee, | send my greetings fo Director and staff of ISR for the remarkable
achievements in spices research and wish a bright future for [ISR.

<L %R,

(K.L. Chadha)
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Dr. S.P. GHOSH Project Office
Sr. Horticulture Programme Room No. 624, Bear Wing
Development Expert Khamarbari, Farmgate
Integrated Horticulture & Dhaka - 1215, Bangladesh

Nutrition Devetopment Project

MESSAGE

he Regional Station of Central Plantation Crops Research Intlitute
(CPCR) of the Indian Council of Agricaltunal Reseanch established in 1975
in Calioul hat bavelled, a long way ls become the Tndian Institute of Spices
Reseanch: of today 4 repute. The hard work of a dedicaled feam of dcientists
and other membens. of the staff has made it possible lo take lhe Instilule lo
duch @ heighl. The public gosd that had emerged, rom the RED activitites of
couniry.
ﬂm%&d%ﬁk&bmw&eﬂmum&mwg
Inslitute in the feld of spices cropd research. J hope that the publication will
be useful and ) congratulate the Direclsr of the Jnatitute and his team for
the endeavoin.
S. P Lty

S.P. GHOSH

FAD Representation in Bangladesh :
House#37, Road#8, Dhanmondi R/A, Dhaka-1205
Tel : 880-2-8118015-8, Fax : 880-2-8113446, E-mail : FAO-BGD @field.fao.org




It takes more than
an impressive éuz'ldz'ng
to create an Institution




As CPCRI Regional Station in a rented Establishment of farm building at
building at Calicut city (1975) Peruvannamuzhi (1975)

As NRC (Spices) in temporary sheds * Merging of Cardamom Research Centre
at Chelavoor, Calicut (1986) at Appangala (1986)

Present Indian Institute of Spices Research

at Chelavoor, Calicur (1995)

* Originally with ITHR, Bangalore has become a Research Station of 1ISR Calicur in 1986 through CPCRI, Kasaragod
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serve as good leaders
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Directors

Dr. K.V.A Bavappa Dr. A. Ramadasan Dr. Y.R. Sarma
(197577 ¢ 19872-86) {1989.91) (2000-til date)

Dr. N.M. Nayar Dr. K. V.Peter
(1977-82) (1991-2000)

Dr. M.K. Nair Dr. P.N. Ravindran
L AOr O (JanZOOO-AUEEOOO)
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- Opening remarks of Padmavibhushan Prof M. S.Swaminathan
Srom the visitor’s book of erstwhile CPCRI RS, 17-06-1977
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INDIAN SPICES IN THE 21°" CENTURY

M S Swaminathan

Chairmon, M.S. Swominathan Research Foundation
Chennai - 600113

% lthough historically India was the Lland of Spices, market. Some of these

India’s leadership position has been coming down are:
gradually both in volume and value terms (Tables

18&9). At present, farmers are fading a very difficult position, # Pesticide residues

due to a fall in prices. It is obvious that unless vigorous steps
are taken through mutually reinforcing packages of technology,
services and pubiic polides, the position of india in the spice

microbial infection

+ Mycotoxins and

world wilt decline further. +  Poor quolity control

|. Malady — Remedy Analysis

Table 1. World trade in spices ond India’s share (volue)

19096-1997  1997-1998  1998-1999  1999-2000  2000-2001 2001-2002
Weorld trade 1282 1333 1387 1442 1500 1560
(US $ Million)
India’s shore 347 394 499 468 359 365
(US $ Million)
% share &7 30 31 39 524 i
Volue (Rs.Cr) 1831 1467 1796 2025 161¢ 1700
Table 2. Indion spice exports — stognont in volume
Volume /value  1995-1096 1996-1997  1997-1998  1998-1999  1999-2000 2000-2001
Quantity (M.T.) 203398 995295 249071 240863 236142 230000
Volue (Rs. Cr.) 804 1230 1466 1796 2025 1612
US $ Million 24143 346.97 394 .45 428.79 468.1¢ 5 5
The major constraints are:
e Low productivity leading to insufficient exportable surplus. A st N

S s\ %

e Increasing stringency of quolity standards in the expart . ilil’. 5

-~
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e indeasing competition from South €ost Asicn countries
like Vietnam.

The potenticd remedies are:
® incrensed productivity & production
® increased value addiion
® Introduction of new vorieties

® Preduction of organic spices

e (ultivation of non-traditional spicgs hke poprika, vaniio,
culinary spices

® E&xtending traditional spices cultivation to new areqs
e  Sstablishing ogricuttural export zones for spices
ll. India’s strength

Incha is endowed with a rich diversity and - excellent collection
of spices having intrinsic quality. The centre of origin of two
major spices viz. black pepper (Pioer mgrum L. ) and cordamom
(Elettano cordomomum M Joreginthe Uestern Ghats of india.
The cauntry has excellent infrastructure for research and
development of spices with Spices Board, Cochin: Indian
Institute of Spices Research, Calicut; Directorate of fArecanct &

of Herala, Andhra Pradesh, Harnataka, Tamil Nadu,

-«
Table 3. Market potential of argank spikes ~

Spices Development, Calicut and State Agricultural Universities

Moharashtra, West Bengal \
Rajosthan etc, engaged in
spices

and
Volue added
industry is well deveioped in
the country with about 20

research
development.

units  and There is o©n
exponding global market far
spice oils and olecresins. The
orgonic spices market is also
predicted to hove 20 pereent
annual grawth rate and there
ts an expanding gfobkal
organic market. Alternative
Systems of Mediane are
gaining importance in the
western world and India has
o fich tradition of Ayurveda
and mony af the spices
{about 25 spices) ore used n
Pyunvedic medicine.

The spices of importance
in terms of export are bladk
pepper, chillies, turmeric,
ginger, mnt ol curry powder,

Country Market size of conventional Marker size of arganic spica{t)
spice(t)

Europe 2.10.000 *21.000

us 3.00.000 * 30,000

Japan &0,000 * 6,000

TOTAL 57.000¢ ,

* 10 percent of conventionol spice
(Source: (TC imports of spices nto selected motket, 1994)

L :
\;
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value added products such as spice oils and olecresins are
the important spices. However, seed spices, gardnia, vanilla,
herbal spices, organic spices and saffron are going to be of

impartance in the years ahead,
lll. Future prospects of spices
i. Spice production

As cbout 80 percent or more of the spice farmers ore smoll/
marginal farmers, ony production technology must be scale
neutral or skewed towards this sector. Integroted Plant Nutrient
Management (IPNM) techniques suited to different agro-
ecological situations in the country is a future area of relevance
in baosting spices production. At present, scope for area
exponsion of spices with limited exception of Arunachal Pradesh
{for ginger) and R8N islonds (for ginger and pepper) is rather
meogre. Non traditional orea expansion based on soil suitobility
studies should be given priority. It is reported that there is
good scope for bringing the tea/coffee estates under pepper
production os hardly 1/3 of the shade trees in coffeeftea
estotes are covered with pepper. Area under coffee alone
in South India (305902 ho) can accornmodate standards upto
38 millian. Assuming that half of which is only used far growing
pepper. the remaining standards can result in pepper yield
upto 20447 t/annum at the rate of 1.07 kgfstandord. Tea
estotes in UWyanad and other similar places in the North €ast
con also accommaodate more than £ million standards for
pepper. Ideal varieties for these regions need to be developed,

if not already identified.

Finoncial mechanisms (o
tide over risk and market
fluctuatians  in  spices
production can help growers
to invest in spices plantations
ond prevent them from
shifting away. The
Rggreqate Measure of
Support to form sector in India
is low and there is scope to
increose the suppott to spice

farmers.

The annual growth rate of
orgonic spice market is around
20%. There is on increasing
potential for arganically
produced spices in the global

market.

There are now about 12
occredited exporters and
traders of organic spices in

Indic. India has a potential

r“
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to capture the exponding global orgonic spice market, os
majority of cur small and marginal farmers hardly use any
pesticdes/chemical fertilizers. Special orgonic spices zones may

be established.
2. Planting material

The planting moteriol requirement for different spices for
the coming few years is given in Table.4. Right now there is
a glaring gop between demond and supply of good quality
planting material of spices. Planting matericl derived from
elite saurces should be multiplied and distributed to farm

wiomen, community organisations and cother needy sedors.
3. Crop improvement and Biotechnology

The productivity of mony spices (pepper-370 kg ha', ginger

9.6tha etd), is very low os
compared to other producding
countries. The yield levels of
seed spices are also law.
Increase in productivity of
spices by expleciting hybrid
(pepper

cordomom, seed spices) and

vigour and
other improved varieties is
very important in the post
WTO scenario. Non splitting
and high yielding corionder is
another importont areo to

focus. Use of bictechnological

Table 4. €stimoted plonting materiol requirements during the 10% Plan

Planting matenal 2002-03 2003-04 2004-05 2005-06 2006-07 10 Plan
Pepper rocted cttings 11795300 12267200 12,757,800 13,268,200 13,799,500 63,888,000
(@ 1100ha)

Ginger(@ 1400 kg/ha) 4,888,600 5084800 5287800 54999200 5719.000 26,476,000
Chillies (@ 2 kg/ha) 80,288 83,500_ 86,840 20,314 93,926 434,868
Turmeric (@ 2000kg/ha) 14,020,000 14,582,000 15,164,000 15770.000 16,402,000 75,938,000
Cononder (@ 20 kg/ha) 491,800 511,460 531,920 553,200 575,320 26,637,000
Garlic (@ 500 kg/ha) 2575500 2,676,500 2783500 2805000 3,011,000 13,930,500
Coumin (@ 15 ko/ha) 178,185 185,325 199,735 £00.445 £08.455 965,145
Fennel (@ 10 kg/ha) 8.240 8,570 8,920 2,270 9,640 44,640
Fenugreek (@ 25 kofha) 93,000 96,700 100,575 104,600 108,800 503,675
Celery (@ 5 kg/ho) 1.035 1.075 1,120 1,165 & 210)\_ D 5605
Clove seedlings (@ 200/ha) 98,600 26,600 30,800 32,000 33, 4@0 T54s400
Nutmeg seedlings (@ 150/ha) 43,650 45,450 47,950 49,050 51, 150 ii!%& 550
Cinnamon seediings @ £75/ha 9,075 9350 9,900 10,175 10,450 = 48,750

- -
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tools such as marker assisted selection can be pressed intc
the service for selecting elite genatypes in the juvenile stage.
Genome mapping and transgenics with resistance o
devostating diseases, are two of the important biotechnological

arecs of relevance to spices.
4. Value addition and product diversification

Market for value added spices has been grewing steadily
over the years. If during 1995-96 India exported 1912 MT of
spice oils and clearesin warth Rs. 11501.77 lakh, it is 2,825
tons worth Rs. £8,546.25 lakh in 1999-2000. Volue addition
is another future area of scope for the spice secter. India has
not dene enough graund work on product diversification in
spices. Various home products derived from spice mixes or
single spice hove goad demand in the domestic ond expert
morket. Brand promotion of Indian spices in consumer packets

should also be given importance.

Quality of spices with respect to location is very pertinent.
fibre in ginger, curcumin in turmeric etc. vary with respect to
locction and seoson. The foctors influe,nc‘l;wg the quality
parameters in spices should be studied so as to schedule the

hanvesting/pracessing etc. to suit various end predudts.
5. Biocontrol of pests

Ecofriendly biclogical control of the diseases and insect pests
of spices should be evolved ond tronsferred to formers so Qs

to ensure the sustainobility of ‘decn spices’ greduction.

6. Spices in Alternative

Systems of Medicine

There is increasing
awareness world over about
the Alternative Systems of
Medicine. About 25 spices
are used in Ayurveda. India’s
heritage Ayurveda can be
channelised for the better

prospects of spices.
Conclusion

Where there is a will, there
is o waoy. Sdentists, farmers
ond policy makers should
work together to enhonce
Indio’s trade in volume as well
os value terms. Let us restore
during this century, Indio’s
leadership positien in the
world of spices which it

occupted four centuries 0go.
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olumbus discov-

“%

India, the lond of spices. We

ered America

while looking for

should conduct such research
as will help our farmers to re-
copture the glory of our coun-
try in the field of spices” so
Prof. M.S.
Swaminothan once. Being

wrote

the centre of origin and diver-
sity and alsa a major producer
of black pepper, cardomoms,
ginger and turmeri¢, India is
qualified ta be called as "Land
of Spices’. Spices are replete
with history and created his-
tary ultimately leading to co-
Global
trade of spices is abaut 4.5

lonial rule in India.

million tans valued about US
$1%00 million. India exported
about 2,356,142 tons of spices
worth US % 428.77 million
amounting to abaut 7.09% of
the tatol praduction of 2.8
miilion tons from 2.5 million

hectores.
History of spices research

Seriaus reseorch effarts for

the improvement of spice

VISTAS IN SPICES RESEARCH -
AN OVERVIEW OF

25 YEARS OF SPICES RESEARCH
ACHIEVEMENTS AT 1ISR

G. HKalloo', R.N. Pal®, K.V.Ramana” AND Y.R. Sarma’

;Deputu Director General (Hort.) ICAR, New Dethi— 110012
Asst. Directar General (PC), ICAR, New Delhi - 110012
Head, Crop Pratection, ISR, Calicut - 673012

Director, ISR, Calicut - 673012

3
4
crops are only about 25 years old. Research octivities initi-
ated in black pepper at Panniyur (Kerala) during 1949 and on
cardamom at Mudigere (Harnatako) and Pampadumpara
(Kerala) during 1951 are the historic events in spices research.
Calicut has a proud place in spices industry for starting the first
aleoresin factory during 1930.

During 1951, Govt. of India constituted a Spi&es €nquiry
Comamittee (SEC) to suggest measures to improve the produc-
tion of cashew and spices besides marketing of cash crops.
The SEC submitted the report during October 1953, and the
Gowvt. of India r;cdmm@nded to entrust the work with Indian
Council of Agricultural Research (ICAR). This was followed oy
the formation of the Central Spices and Coshewnut Committee
during September 1961 to
odvise ICAR in planning and
implementing the SEC recom-
mendations, Wwhich was re-
viewed during Jonuany and
September 1963, The spices
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| research pro-gramme under
ICAR took solid shope with the
| @establishment of All India Co-
1 ordinoted Improvement
Projects on Coshewnut and
Spices (AICIPCS) at Central
Plantotion Crops Research in-
stitute, during 1971. The Car-
damom Research Centre,
Appongala started by the
then Myscre Gowt., later cam-
ing under [IHR, Bangalore,
wos taken over by CPCAI dur-
ing 1974. Subsequentiy CPCRE
Regional Station for spices
was established at Calicut on
0% November 1975 to inten-
sify spices research. During
1986, this was delinked from
(PCRI and was upgraded to
Naticnol Research Centre for
Spices (NRCS) by merging
Cardomom Research Centre,
Appongolo. NRCS was fur-
ther upgraded as Indian Insti-
tute of Spices Research with
effect from 1% July 1995.
Thus, the spices research with
a humble start from CPCRI,

Kasaragod blossomed into

full fledged national institute at Calicut. The All India Coardi-
nated Improvement Praject an Cashewnut and Spices was bi-
furcated and an independent Al India Coordinated Research
Project on Spices (RICAPS) came into existence. The project
started with four centres and four mandate crops viz., black
pepper, cardamom, ginger and turmeric, is naw coordinating
the research activities at 20 centres spreod out in 15 states of
India with 12 mandate ¢raps viz., black pepper, smail carda-
mam, large cardamam, ginger, turmeric, cumin, cariander, fen-

nel, fenugreek, dave, nutmeg and dnnamon.

Bt present ISR has three campuses, one at Calicut, consist-
ing of research laboratories and administrative offices located
at Chelavoor {(NH 212), IISR &xperimental
Peruvannamuzhi, 51 km narth east of Calicut, and lISR Carda-

Farm at

mom Research Centre at Appangala, Kodogu district,
Harnatoka. The research institute started with a meagre stoff
of obout 8 during 1975 is now agog with about 163 staff
members. L

Research at ISR is conaucted through varicus divisions
namely Crop Improvement and Biotechnology (Plant breed-
ing, Genetics, Horticulture, Economic Botany and Biotechnot-
ogy); Crop Praduction and Post Harvest Technology (Agronomy,
Seil Sdence, Plont Physiology, Biochemistry and Post Harvest
Technalogy), Crop Protection (Plant Pathelogy, Nematalogy
and Entomology), besides Social Science section (Agricultural

Extension, Statistics ond €ca-

NoMIcs).

P
Mandates 0%
¢ The Indian Institute of % "‘I ¥

Spices Research (lISR)
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will serve as an Institute
of excellence for conduct-
ing and coordinating re-
search on all aspects of
spices improvement, pro-
duction, protection and

post harvest technology.

To extend services and
technologies to conserve
sSpices genelic resources
as well as soil, water ond
air of spices agroecosy-

stems.

To develop high yielding
and high quality spices
varieties and sustainable
production and protection
systems using traditioncl
and neontraditional tech-
niques ond novel biotech-

nological approaches.

To develop postharvest
technologies of spices
with emphasis on prod-
uct development and
product diversificatian far
domestic and expart

PUrposes.

To act os centre for train-

ing in research methodology and technology upgradotion
of spices and to coordinote national research projects.

% To monitor the adoption of news and existing technologies
to make sure that research is targeted to the needs of

the farming community.

<

To serve Qs a national entre for staroge, retrieval and

dissemination of technological information on spices.
Mandate crops

Black pepper, cardomom, ginger, turmeric, paprika, vanilla
and tree spices (clove, nutmeg, cinnamon, allspice ond
gardinia) are the mandate aops.

€venthough research emphosis during earlier years was to
meet immediate needs of farmers with mission mode qp-
proach, spedifically on foot rot of black pepper and rhizome
rot of ginger, the reseorch programmes ore recrganized with
a view for the holistic improvement of spice crops through ba-
sic and opplied research. Apart from the institute's own re-
search projects, externolly funded projects from ICAR Cess Fund,
Dept. of Sdence and Technology (Gowvt. of India), Dept. of
Biotechnology tGowt. of India), National Agricultural Technol-
ogy Projects and Projects from Ministry of Agriculture, Gowt, of
India and Govt. of Herala are also undertaken, to Ffulfil the
research targets and in building up the modern infrastructure
fodiiities to meet the demands
of cutting edge technologies
like biotechnology and mo-
lecular biclogy. An overview
of research achievements of
ISR during the lost 25 years

is outlined.

l
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A. Towards attaining
increased production
through crop improve-
ment

1. Biodiversity conservation

Prevention of genetic ero-
sion and consenvation of the
existing biodiversity in spices
are the high priority
programmes af [ISR. The in-
stitute hos ploayed a vital role
in collection and conservation
of the genetic resources of
spices, Which include cultivors,
wild species, hyrids and sev-
eral reloted gene pools. The
National Bepository of Spices
Germplasm maintained in ex
situand in vitro conservatories
ore enriched regularly by un-
dertaking collection surveys in
primoary and secondary cen-

ters of origin.

Facilities for /n vitro lang
term storage of germplaosm
have been established and
abaut 400 accessions are
maintained at present in this

in vitro facility.

The valuable callections in the Ppergenebank indude en-
dangered species like Pjoer barberi and P hapnivm. P
silentvallevensis, F. sugandhiond B nigrumvar. hirtellosum (R
psevdonigrum) are three new taxa identified and reported.
A South American species, £ colubnnum, a source of multiple
resistonce to Phutophthora, Rodopholus simils. Meloidogune
Incogritaand pollu beetle is another important species of Foer
conserved in the gensbank. Vanila andomanica, Vwhiticna,
multi-bronched types and natural katte’ resistant lines of cor-
damom, king dove, dwarf dove, putotive wild types of ginger
and black turmeric, kasturl turmeric and high curcumin types of
turmeric are also collected and conserved in the genebank.
At present, the spices germplosm at IISA is the biggest in the
world (Toble 1). In oddition to ISR collections, germplasm
collection of spices are also mointained ot various coordinat-

ing centres of AICAP (Spices).
2. Varietal improvement =

Varietal improvement through selection and breeding for
high vield, quality and resistance ta biotic and abiatic stresses
remains as the major aim aof II5SR. Sa far ISR has evalved 15
spices vdTieties besides identifying few lines which are in ad-
vanced stages of release. The details of the varieties released
are given (Tables 2,3,4.5,6). In addition to these varieties,
two black pepper hybrids, HP
105 and HP 813, are found
suitable for high altitude ar-

cas. Col1041, a high yield- ey

& \ %
ing done of ‘Thevanmund’, 2 “‘I\J}
tolerant to faot rot disease. = .




Spios indien

Table 1. Germplosm of spices canserved at 1SR, Calicut

the available germplasm, and identi-

Crop No. of Accession i fied the lines with high quality which
; Wid _Culivated /M viro o e exploited by the spices indus-

Block pepper 770 i g try bosed on the internationol demand

Small cardamom - 313 -

Turmeric 199 657 190 (Tobles 7 & 8).

Ginger 56 581 69 X _

Nutmeg 34 444 h 4. Resistance breeding

Cinnamon 64 935 4 v Ok

Clitte 10 017 . Biotic and abiotic stresses are the

Allspice - i80 - major production constroints in spices.

Vonilla 4 34 g15 e \ :

B o 97 . Foot rot, slow dedine, ‘pollu” beetle

Popriko : 38 9 and drought in black pepper; capsule

HP 1411, another hybrid line  Table 3. Varietal improvement in block pegper

and an open pallinated prag- Fveroge yield  Oleoresin Pipenne  €ssentiol

eny of Karimunda (OPHm) e kg ho'! () (%) (%) ol (%)
Sreekara 9677 3.0 5.1 4.0
Bl N Co00R o hckoro-.. 8D 19.4 3.4 4.0
lines short listed for release. ol o 0898 195 47 24
3. High quality spices Paurnomi 9333 13.8 41 34
Polode © 2475 155 325 48

The demand far Indion

spices is because of their in- Table 4. Varietal impravement in small cardamom

trinsicﬂquolitu. The existing

Vorieties  €ss. ail ~ _1.8.cnecle - terp. Yield
variability for the quality spe- (%) {%) acetate(%) kg ha't
cifically for oils and oleoresins ~ CC5-1 8.7 49 S0 745
has been studied in detail in -~ AR-1 - - - 848

Toble €. Varietal improvement in turmeric

Nome Rv. yield Durction  Dryrecovery  Curcumin Olearesin Essential
tho (days) (%) (%) (%) aif (%)
Suvarna 17.4 200 200 4.30 155 7.0
Suguna 99.3 190 12.0 7.30 135 oW,
Sudarsana 988 190 12.0 5.30 150 (31 tO\%
& | Prabha 37.47 990 19.5 6.59 15.0 a\lIBE/§
Prathibha 39.12 995 185 6.90 162 e

pod . | " k ~ -’ -
-~ .
A !
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Table 5. Salient traits of Varada

Av. yield t ha™! (Fresh)
Dry recovery (%)
Crude fibre (%)
QOleoresin (%)
€ssential oil (%)

Remarks

proaches ond os o good root

29.6 stock. About 78%. groft suc-
2023 cess is observed with double
4.7 groft method of pepper onto
1.75

Bold rhizomes. Farmers ore of the
opinion that Varada is tolerant to
diseases.

Table 6. Vorietal improvement in cinaamon

P colvbrinum and the field
performance of the grofts in
farmer’s plats  with reason-

ably high water table is en-

Voriaty Bork yield  Barkol  Bark leofol  COUraging.
kgha(dn) (%) oleoresin (%) (%) 5. Biotechnological Inter-
Novashree 250 2.70 8.0 2.80 ventions
Nithyashree 250 2.70 10.0 3.00

rot, ‘Hotte', 'Hokke kondu’
and thrigs in cardamom; rhi-
zome rot in ginger ond tur-
meric ore some of the major
stresses. Concerted efforts ta
locate resistont gene sources
led to the identification of
some of lines which are also
found field resistant / tolerant,
« besides being high yielding.
(Table. @)
gene sources are being uti-

These resistant

lized in conventionol and mo-
lecular breeding programmes
or as new varieties. APoer
colubrinum wlith multiple resis-
tance to Pcopsic, A.similis,
M.incognito and "poliv’ beetle
is unique for exploitation

through biotechnological ap-

The stress grablems in
spice crops need biotechno-

Toble 7. Block pepper cultivors / varieties with high quality

Variety/cultivar Essentiol Olecresin Piperine
oil (%} (%) (%)
Subhakaro 4.0 13.0 40
Sreekara 40 13.0 40
Kumbhakodi 40 14.0- 5.0
Panniyur — 1 45 11.0 4.0
Hottanadan 4.0 17.0 6.0
Balankotta 50 12.0 55

logical interentions and the powerful tools of biotechnology

can be exploited to address biotic and abiatic stresses allevio-

tion, characterization of germglasm and groduction of disease

free planting moterials.

Microprapagation protocols have been standardized for

about 40 species of spices and aromatic plants and
o

would help for long term storoge and scfg%xcﬁéqge of

germglosm. Besides, synseed technalogy or_fg éég@'ucé’on of

microtubers in ginger and turmeric have become ‘hendy for

- -
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disease free planting material transport

of these crops.

Protoplast technology developed for
black pepper. cardamom and ginger,
and also somotic embryc culiure tech-
nigue, are ideal systems far genetic en-
gineering and also for plonting materiol
production in black pepper.  Agrobac-
terium mediated transformation in black
pepper has opened up new avenues
for future crop improvement progra-
mmes. Optimum conditions for direct
gene transfer through particde bombord-
ment in cardamom and gingar have

been standordized.

B. Towards agrotechnology for
increasing production and
productivity '

f Production of planting materials

Non availability of adeguate quality
plenting material is one of the major pro-
Produc-

tlon af heolthy planting moterial is of

duction constraints in spices.

pivotal imporiance in all arops to ensure
better fielc establishment, langevity,
productian and productivity. This is par-
ticutarly ’mportant in vegetatively prepa-

gated perennial crops

Table 8. High quality ines of block pepper, cardamonm,
ginger ond turmenc icentified at ISR, Calicut

Block pepper

Fccessian Qil (38)  Olecresin (%) PFipering (%)

41 4.5 14 5.0

43 45 19 35

49 40 13 3.8

164 39 14 5.0

Cordomom

Fecession  Qil (%) — terginyl 1.8 — dneole
acetate % (%)

RPG 106 10 38 410

57 98 55 39

991 85 55 19

993 7.8 53 54

NHE 2 7.6 33 48

Ginger

Rccession Qi (%) Oleoresin (%)  Crude fibre (%)

087 18 50 P -

288 1.7 48 32

o9 1.9 53 39

18 1.8 52 5.2

14 25 590 4.4

118 26 ~ 60 4.0

Turmeric
Rccession Curcumin  Qleoresin Essential
= (%) (%) oil (%)

220 8.0 15.0 6.8

109 68 14.0 6.9

126 6.9 14.3 6.3

210 7.0 148 68

957 7.1 15.0 froc

In view cf the inceosed demand for planting
materials of these crops, agrotechnigues hgm been
stondardised to ensure a mU|tIp|lCOtI0m'T€tG f‘?- 40
in black pepper ond 1:£20 in cordommu qetvl

grafting and tap warking in nutmeg ond aif 'ﬁl,terlng
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Table @, Stress resistont / tolerant lines and spacies in spices

Crop Stress/pathogen Resistant or toleront lines/spedes
Foat rat P 24* P1534, P339, Colt: 1041, C1095,
A opsic 847, C 109G, HP780
Binck Feolubrinum, Forbomum
ety Slow decline **Pournami, ACC No. 4163, 4175, 1090,
M incognito 334 {cultivoted) ACC 3219, 3286, 3887,
3211 (witd)
A.similis ACC No. 3147, 3900, 3283, 3201, 3999
(i) HP 305 (hybrid)
"Poiiy’ Fborberi, Fchobo, Phumencphilum,
Flongum, ACC No. 2070 (cultivar) ‘
Drought Panniyur 5, ACC 4216, 4296, 1343, 1368, ;
1296
Cordomom ‘Hotte' (Poty Virus) *HER3, KR 12, KR 19 (Hotte feld resis-
tont) Kokke kondu (Virus) Clone 893
_ Bhizome rot (Authium AR 1 j
vexans / Afizoctonia soloni)
Drought P3, P6 ¥
Turmeric Bhizome rot {Quthivm PCT 13, PCT 14 ] ‘!
QrOminicolum)

* Voriety being recommended for release d :

** loriety relecsed

.

and cuttoge in dnnamon, cas-  incrensed the yield of bladk pepper by 51%. Use of mussori
sia, and alispice are also stan-  rock phosphate @ 80g PO, vine ! yr' is found to be as effi-
dardized. cient as superphosphate. Application of lime @ 500g vine”!
2. Integrated Nutrient during afternote yeaors inceased yield by 5.7%. Application
Monagement (INM) of neem cake @2t ha' with

A fertilizer dose of ZnandMo@6.2, and 0.9kg
140.55:270g of NPK vine-'yr? ~ ha” enhanced the yield by
for loterite soifs has beenrec-  25% and 14.2%, respectively
ommended for black pepper.  in Zn and Mo defident scils. A e \&
Slow release fertilizer technol-  fertilizer  schedule  of 3.. 7 .3
ogy with neem coated urea  120:120:240kg NPH ho™* hos X




been recommended for

cardamom.

High Production Technol-
ogy (HPT) developed through
high yielding varieties and ef-
fective crop husbandry prac-
tices in black pepper ond car-
damam could achieve, about
200% increase in yield and re-
duction of diseases to less
than 1%.
through HPT programmes
yield of 460 kg ha' can be
produced, compored to
116kg ha' under average

In cardamom

management. Diagnosis and
Recommendation Integrated
System (DRIS) is developed
for black pepper ta assess the
nutrient bolonce ond vield.

3. Plant density studies

1@chnologgs has been
developed to occommadate
5000 vines ho | by adoption
of 2 x 1m spacing using
decd standards thereby
increosing the praductivity to
5000kg ha'.

4. Bush pepper technology

Bush pepper can clso be
grawn in the field ot a spac-
ing of 8 x 2 m accommodat-

ing 2500 bushes ho'. Application of Skg FYM and NPK @
10:5:20 g pot/ resulted in yield of 1960kg ha'’/. Bush pepper
can well fit in cropping systems invalving coconut and cil palm.

5. Cropping systems approach

Multicle cropping system ensures o cushion form the fluctu-
ating prices by offering remunerative price for one of the com-
modities crops. Basic studies ore in progress on remunerative
aopping system involving spice crops. Critical assessment of
various parometers in relation ta moisture conservation, nutri-
ent effidency and microbial interaction In coffee-pepper,
coconut-pepper and areconut-pepper  systems has been
taken up.

6. Organic spices

In view of greoter preference for orgonicolly grown spices
by the importers, a new momentum has started in India espe-
cially For block pepper, to odopt arganic agriculture. Main ¢cam-
ponents of orgonic farming such as recycdling of organic resi-
dues and vermicomposting have been taken up. Besides,
biofertilizer programmes using Azospiriium, P solubilizing bac-
teria and fungi and alsa Vesicular Arbuscular Mycorrhiza (VAM)
have been initiated and the indicotions are encouraging. Com-
bination of Azoseirium, phosphobacteria and VAM showed
synergistic effect on growth of black pepper.

7. Post harvest technologies

Technalogy for white pepper praduction has been stan-
dardized. Panaiyur-1,
Valiokaniokadan and
Balankatto ore suitable vari-
eties. Technology for prepar-
ing salted ginger has also
been developed. Dryer has
been developed for drying

ke
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nutmeg, mace and sead
which retains its original colour.

C. Towards ecofriendly
Integrated Pest and
Disease Management
(IPM/IDM)

Crop loss due to diseases
and pests is the'mojar produc-
tion constroint in spices.
Fhyutoohthora Foot rot, slow
deding in black pepper, cop-
sule rot of cardamom, rhizome
rot and bacterial wilt in gin-
ger ond turmeric, cumin and
corionder wilts still remain os
threats to these craps. Viral
diseases of cardamom viz.,
‘Katte” and ‘Hokke kandu’
caused by poty virus and
stunted disease of black pep-
per coused 'ty cucumber mo-

soic and 'badna’ are debili-
" tating and cause considerable
yield loss. 'Poliv” beetle and
root meoly bug damoge in
pepper, thrips in cordamom
and stem boerer in ginger and
turmeric ore serious insect
pests causing substantial
arop loss.

An integrated approach of
rop protection involing nurs-
en) hygiene cultural, chemicol

and biocontrol ond botanicals coupled with host resistance is
the strateqy odopted to combat the menaces. Effective bo-
tanicals like neem based formulations, microbial pothagens,
parasites ond predators have been identified for insedt pest
manogement. Greater emphasis is for biclogical control os @
component of eco-friendly crop protection that would ensure
pesticide free dean spice. Spices, being export oriented,
ecofriendly biacontrol is the major thrust as a component of
integrated pest and disease monagement that would ensure
pesticde free produce. The crop protection technologies de-
veloped at ISR are given below,

1. Salarisation

Soil solorization of the moist nursery beds/nursery soil by
tronsparent palyethylene sheet tarping proved to be highly
effective in disease suppression in ginger ond cardamom be-
sides supgressing of weeds. Disinfection af seed thraugh rhi-
zome solarisation is found effective for bacterial wilt
managemant.

2. Nursery management -

Praduction of disease free blonting moterials is an essen-
tial prerequisite to ensure optimum field establishment, lon-
gevity and productivity. Raising plants in solarised nursery
mixture, fortified with 7richoderma spp. and VAM, has
been found effective in suppressing roct rot in pepper and
cardamom.

3. Agrochemicals

For manogement af pests
ond diseases, major focus
had been chemical control
with insecticides and pesti- -
cides, besides cultural prac- A Hs!'

tices. Endosulfan and

o el

v TR, .

%
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quinoiphos were found effec-
tive agoinst ‘poliv’ beetle.
Similarly monacrotophos,
phosolone, fenithion applico-
tions are effective agoinst

cardamom
malathion against stem borer
aof ginger and turmeric.

thrips and

Pre ond post mansoon
sprays with 19 Bordeaux mix-
ture and drenching with cop-
per oxychloride are found ef-
fective both for foct rot of
black pepper ond capsule rot
of cardamom. Use of systemic
fungicides like metaloxyl and
phosphonates are highly ef-
fective against foot rot in black
pepper and ore compaotible
with the biocontral agents.
IDM for foot rot of bladck pep-
per developed at lISAR has
been implemented in 47000
ho. in five districts of Heralo in
cofgborotion with Herala Ag-
ricultural University and Dept.
of Agriculture at a cost of As.
28 crare for 3 years, funded
by Ministry of Agriculture,
Govt. of India and the tech-
nology is well received by
formers. Similarly seed treat-
ment of rhizomes and selec-
tive soil drenching with

mancozeb or metaloxyt moncozeb has been found effective
agoinst rhizome rot of ginger.

4. Biocontrol

Plont Growth Promoting Rhizobacteria (PGPR), fluarescent
pseudomonads and Badifus Spp. from rhizosphere are found
suppressive ta root pathogens of black pepper and are being
utilized to develop biocontrol consortia. Vesiculor Arbusculor My-
corrhizoe (VAM) and Trichaderma horzianum are effective
against Phytophthora ond plant parasitic nematodes in black
pepper. Agro-wastes like coffee pulp fusk, coconut water
and <oir compost are ideal carrier media for production of in-
oculum of Trchagerma. €fficoy of biocontrol in checking foot
rot in block pepper, copsule rot in cardomom ond rhizome rot
in ginger has been established under field condition. impoct
anolysis of the technelogy of black pepper biocontrol
programmes in farmers’ field indicated that 80% of farmers
are benefited. Potassium phosphonate with biocontrol agents
is found effective agoinst foot rot and this becomes the major |
component of IDM. The biocontrol technology of Trichodenma -
is transferred to 10 entrepreneurs, to meet the demand of
the farming community. .

-~

5. 'Hatte' dlinic

For viral diseases of cardamom, phased eradication and
replanting with disease free nurserny stock is the strateqy imple-
mented. "Katte dinics” ot Cardamom Reseorch Centre of 1SR,
Appangola are highly suc-
cessfulin appraising the plant-
ers the management of
'Kotte' disease of cordamonm.

6. Diagnastics o

Since viral problems are on
the increose and major spices




being vegetatively propo-
goted, the diseases are likely
to be transmitted vertically
through nursery stock. Diag-
nostic techniques like €LISA
and also latest malecular
techniques like PCR are being
developed for early detection
of diseoses in nursery stock.
Ralstonio solonoecrum, @
serious pathagen of ginger
could be detected in the sail
by PCR using Aolstonia
specific primers.

7. Botanicals

Active neem formulation
viz., Neem gald is found ef-
fective for ‘pollu’ beetle man-
agement. fl cost effective
package is developed com-
bining both neem products
ond insecticides. Aqueous ex-
tracts of garlic, mustard,
Strychnos nuxvomica,
Chromoloeno odlorata, Fiper
colubrinum and allspice ore
found inhibitory to £ copsicat
various phases of life cycle un-
der in vitro conditions. How-
ever, the active principles
need to be identified ta ex-
ploit them far practical use.

8. Microbes for insect pest management

Bt (Badilus thuringiensis) formulations are effective against
stem borer of ginger ond turmeric. Fasteuric penelrans,
Poediiomyces llacnusand Verticlium chlomyoosporium are ef-
fective in suppressing root knot and burrowing nematodes and

are under field evaluation.
Q. Parasites/predators

Potential natural enemies like Chilocorus nigratoagainst scale
insects in pepper hove been identified. Mass rearing tech-
niques have been developed and field efficocy in scole insect
management has been estoblished. A variety of potential
parasites and parasite predators for various pests have been
dacumented.

10. Host resistonce

Black pepper somadones tolerant to Fhptophthora ore de-
veloped thraugh tissue culture. Black pepper ‘Pournami’ is tal-
erant to root knot nematode. Pollu’ beetle resistance has been
located in four accessions of black pepperand are .being evaly-
ated for their yield potential. The Gvailable host resistance in black
pepper is utiized adopting varietal mixture concept superimposed
by biocontrel and chemical contral along with cultural practices.

D. Basic research towards strong foundation for
applied research

iy Breeding behaviour of black pepper is elucidated.

iy Genetics of shoot tip colaur in pepper revealed the in-
volvement of two pairs of
complementary genes.

i) The parameters for

o ey
draught resistance are in- & %
vestigated in detalil, and -4 !I’l' __5
stomatal resistance, Ly




i)

Vi)

transpiration, leaf water
potential and dchlorophyll
carotenoid ratio are found
deal for draught screan-
ing in bladk pepper.

Ontogeny of rhizome
development in ginger
and turmeric is studied.

Basic embryology of
black pepper is eluci-
dated.

Based on morphologicot
studies and variability,
Phutophthoro species
has been identified as a
re-described spedes of
FPhyutophthoro capsidi.
leonian 1922 amend A.
Rlizadeh & Tsoo

Studies on host porasite
interaction in black peg-
Ber - Phytophthoro
pathosystem showed in-
of
polyphenol oxidase, per-
oxidose and PAL in the
roots of black pepper of
the tolerant line P 24 os
compored o susceptitle

creased  activity

Harimunda. €nhance-
ment of PR proteins es-

pecially of B-1.3

i)

ix)

glucanase in tolerant cultivar compared to susceptible
Harimunda has been observed .

With regord to the chorocterization of Ralstenia
solonocearum, Biovor it and Biovar V have been detedted
based on the colony choracter and carbohydrate utiliza-
tion. Characterization of membrane proteins of
A.solonaceorum revealed the presence of 40 Hda

protein.

Immunobinding assay (NCM-EUSA) is found ideal for de-
tection of A solanacearnm.

RAbout S00 Phytoohthora isolates maintained in the Na-
tionol Repository are being charaderized based on mor-
phological, biochemical and molecular parameters. Bio-
chemicol charocterization of Phytophithoro isolotes main-

~ tained at National Repository, ISR, Colicut is initiated us-

xi)

ing isozyme analysis. A total of 27 Acqpsidisolates from
two hosts namely, black pepper (19). betel vine (8) and
13 isolates of Rporasitico from betelvine are character-
ized for four enzymes nomely catalase (CAT). Sup@rbxide
dismutase (SOD) malic enzyme (ME/)' and glucase - 6 =
phosphate dehydrogenase (G-PDH). Cluster analysis of
the isozyme dota revealed the presence of is sub popu-
lotions eoch i(l Pcapsic ond Pparasitica.

Protocals ore standordized for isolation of DNA Ffrom
Phytoohthora of black pepper and cardamom. PCR con-
ditions for RAPD studies in Phitoohthore are also worked
out.  Phytoo-hthora iso-
lotes from cocoa, caco-
nut, cardamom, vanilia

and black pepper were L T,
tested with three differ- S ll‘l fg
ent. primers, OPA 01, ". &

OPA 11 and OPA 19. [so-
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lates from cacoa and co-

conut showed similor
banding pattern with all
the three primers tested.
Black pepper isolates
with umbeficte sporan-
giol ontogeny showed
different banding pattern
from the isolates with

sympodial  ontogeny.

€. Towards Information
Technology

1. Biocinformatics Centre -
an IT centre to assist
researchers

The Bistriouted Information
Sub Centre (DISC) is a part of
the: Bio technology Informa-
tion System Network
{BTISNet) of the Department
of Biotechnology (DBT), Gov-
ernment of India, New Delhi.
This Bicinfarmatics Centre is
lounched at ISR, Calicut in
May 2000. The center <on-
centrotes on data coliectian
and development of data-
bases and welbsite far the in-
stitute, besides
training and education.

imparting

2. National Informatics Centre for Spices - fi library with
offline and online access to world literature

The IISR library functions as a notionol information sterage
ond retrieval system fer spices and related crops besides pro-
viding support to research workers of the institute. [t aims at
acquiring sdentific literature related ta spice crops and various
scientific disdplines of interest to the sdentists, organizing and
displaying these materials and moking them available to
users.

The infrastructure facilities of the fibrary have been expand-
ing continuously, the latest being the establishment of National
Informatics Centre (NICS) on Spices. This centre serves as a
documentation centre for disseminating information on vari-
ous aspedcts of spices.

3. Information resources

The major resources of the library indude books, journals,
theses, reprints, annual reports and technicol-reports. At
present, the library has a total collection of 3577 books, 2621
bound volumes, 2168 reprm&,/bTD technical reparts, 82 the-
ses and is subscribing to 38 foreign journals and 60 Indian
journals and also receiving 13 journals and 48 newsletters on
grotis. ~

NICS is building up a rich resource base of books, journals,
reprints, baund valumes and CD-RCMs. ft present the centre
possesses (AB, Biotechnolagy ond AGAIS (Ds. Sdentists and
research workers working in
the Institute can have free ac-
cess to these (Ds. The
Informatics Centre has auto-

\,‘\ P Ey -
mated a mojority of its opera- 7 N\%
tions wsing the Library Man- ;,: "‘I",};‘.
agement Saftware, LBSYS. : 0




Attempts are also being
made to introduce Internet fo-
cilities ot the centre to get ex-

haustive online information.

4. Agricultural Research

Information
(ARIS)

System

The Agricultural Research
lnformation System (ARIS) cell
is in aperation ot the institute
to meet the requirements of
scientists and reseorchers
with latest computers, Locol
Area Network (LAN) with
Internet and €-moail fodilities.
F. Towards techn-

olagical innovation in
extension

1. Agricultural Technology
lnformgtion Centre (ATIC)

The Agricultural Technol-
ogy Infarmation Centre under
National Agricultural Technal-
ogy Project is a single window
delivery system of technologi-
cal inputs and information
emanating from the institute.
[t would ensure better inter-

adtion of research workers,

farmers, spice traders and entrepreneurs.
2. Hrishi Vigyan Kendra

A Krishi Vigyan Kendra  (HVK) is established at the research
Farm, Peruvannamuzhi, during 1999 for effedive transfer of tech-
nology to the farming community. The KVK organizes training
progrommes and field demonstrations on proven technologies
in farmers” fields, exhibitions and kisan melas on agriculture, ani-
mal husbandny, fisheries ond hame sdence for the benefit of
farmers, unemployed women and youth and development work-
ers. The HVK has a farmers training cum administrotive building
attached with o farmers hostel. The kendra olso has 20 ha of
land with spices, coconut, arecanut and cashew plantations and
an orchard comprising of miscelloneous fruit plonts. A small areo

is maintained os forest for ecological stability.
Future thrust
1. Productivity

India would remain as a major player in spice trade at glo-
bal level with the present pace of reséor'ch ong developmen-
tal efforts. With the stiff competition from other producing
countries the Indian groducts should become competitive. Mo-
jor efforts should torget increased praductivity through devel-
opment of varieties with resistance to biotic and abiotic stress,
specially in the case of blodk
pepper and cardamom,

While: conventional breeding

y SPICE
remains as o bosic strateqy, ;‘"‘fr -\’
el
invoking appropriate biotech- al "‘l )
nolagical opproaches like R

kit e |
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molecular breeding ore of

high priority.

Characterization of
germplasm  through conven-
tional and DINA prafiling shauld
be a major thrust area in acp
improvement programme o
guard against biopiracy and to

identify useful genes.

Market driven and need
based production should be
the hall mark of increased
productivity. The role of micro-
nutrients like Zn, Mo ond B in
increosing the praductivity
apart fram NPK shauld be
looked into. The nutrient
buffer power concept should
be given priarity to ensure ar-
ganic spices. Organic spices
are in great demand in major
spice imparting countries. In-
tensification of research
programmes on biofertilizers
ond blocontrol based pest
and disease management is
called for in this regord. De-
velopment of eca-friendly

plant protection measures

through IDM ond IPM is imperative to ensure dean and 0"

pesiticide residue spices.

With opening of world trade in accordance with WTO agree-
ment, it is imperative that Indian farmer should become cam-
petitive through reduction af cast of productian and increased
quality consciousness. Technologies olready developed
(Tables 10 &11) and recent research achievements at ISR

would meet these demands partialiy.
2. Post harvest technology

The intensification of research efforts on post-harvest tech-
nologies especially, value addition has becomes importont.
The production of muycotoxins on spice produce is a serious
concern and research programmes need to be identified to
overcome this hazard. Reducing the microbial load in the pro-
duce and cansequent reduction of mycotoxins through ideal

processing and storage methods should receive ottention.

Maintenance of quality stondards acceptable to the inter-
naticnal community is of utmost importance. Unlike in the past,
there is a good demand for value added produdts in the world
spice market. India with its strong research infrastructure facili-
ties is in a better position to increase the share of value added
praducts in its export basket than other competing countries.
It is important thot technoto-
gies should address the probt-

lem not only for export but F N,

* (i

local consumers. ’
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also for the advantage of
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Table 10. Technologies developed at Indion Institute of Spices Research

Major constraints

Technology

1

Fhutophthora foot rat in block pepper

Virol diseases of cordomom "Katte” ond
'Hokke kondu® ond stunted diseose
of black pepper

Nursery monagement in pepper and

Rhizame rot of ginger

Nemaotodes, thrips ond root grubs in cardomom

#
"Pollu beetle” in black pepper

Shoot borer in ginger and turmeric

Phytasanitotion, minimum tilloge. IDM
technology - Twao pre-monsocon sproys
with Bordeoux mixture {(1%), one drenc-
hing with copper oxychloride {1%) com
bined with potassium phosphonate spray
and drench, in place of Bordeaux

mixture.,

Rouging out diseased plonts and phased
replonting with healthy plonts

Sail sclerzotian with palyethlene tarping
for 30-40 doys cordemom nurseries to
suppress diseose 0s o presowing treot-
ment. Incorparation of VAM and Tricho
dermein the nursery.

Healthy seed selection, seed dressing
with Trichaderma ond its scil opplication
caupled with organics. Soil solorizotion..

Spot applicotion of phorote @ 2.5 g 0. i
per cump, twice o yeor during April-Moy
and October — November

Spraying endosulfon (0.05%) during July
{21-30 doys ofter setting of berries) fol-
lowed by three sprays of Neemgold
{0.6%) during August, September and
Octaber or four sproys of Neemgald
(0.6%) during July, August, September
ond October is effective.

Four sproys of Dipel (0.3%) (\ﬁaal/us

thuringiensis) during July- @th Ki qt"gl
doys interval commencing F-EOIT! ﬁr,it
symptom of pest infestotion. Y

- -




Table 11. Agrotechnologies in edvanced stages of evoiuotion

Crop

Technologies

Black pepper

Cordomom

Ginger

Turmeric

Tree spices

High yielding hybrids HP 813,34 and 105 cre promising at Valparai
(3000 fe MSL) os potential varieties far high ranges; Coll: 1041, o germplasm
collection from Idukki (Kerala) is tolerant to Phytophithoro foot rot.

Biofertilizers : Soil applicotion of Azospiriium, phosphobacterio ond VAM alone
and in combination, increosed biomoss, dry matter production and nutrient
uptake of blodk pepper.

Application of Zn,B and Mo @ 5.2 and 1 kgha! along with 150,60, and 270
kg ho'' of N,P and K increcsed the yield by 134%.

Stendardized technology for protected cultivation of bush pepper with high
density (350 pots per 140 s.q.m) is well svited to homesteods / house back-
yards.

Sproying etherel on the horvested berries hostened the retting period for
production of white pepper.

P 24 line of black pepper found field resistant to Fhyptoshthara foot rot in field
demonstration triols.

Integrated diseose manogement invelving potassium phasphonate sproy-
ing along with organics like neem coke application @ 1 kg per ving and sail
apphicotion of biotentrol ogents showed the lowest disegse incidence.

F1 hybrids involving ‘Kotte' resistont lines NKE 10-x NKE34, NHET2 x NKE 19
ond NKE 18x ore promising.

Accessions 35 and 117 lines proposed for release performed better consis-
tently with about 23% dry recovery and fibre content less than 3.5%; sources
of resistonce to root knot nemotodes identified (Acc. 182, Acc. 198)

Based on colour, appeoronce, fovour ond texture, ginger accessions
35,64,71,117 ond 179 ore found goed to prepare solted ginger.

The Alleppey finger turmeric, Acc. 585 is identified as high high curcurnin line
with 7 % curcumin.

Treatment of rhizomes with Ridomil moncozed ond sail application with fridhe-
derma horzionum reduced rhizome rot of ginger ond tumeric.
Clove lines B-95 and B-5% ore promising

% L” 4 19 Fy
Rlispice cuttings treated with 18A (2500 oom) + NAR (QSOngm)”'n,fkaQrcool
gave 63% rooting. “(jidr )2

-

Cassia lines with high leof ail, bark oil and bark cleoresin are identified.
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GLOBALIZATION, LIBERALIZATION
AND INDIAN SPICE

CJJose

Chairman
Spices Board
Cachin- 682 025

g

Indian Spice exports alwoys faced global competition from

he words ‘Globolization ond Liberalizotion” have to

be put in the correct perspective.

vorious producing countries and stood its ground reljing on
certain inherent strengths in terms of volume of production,
variety and growing domestic demond. Indion spice exports,
highest in terms of volume in the world, remained strong even
when the fairly protected markets in the rupee-trading block
disappeared some years ago.

India is the largest producer of spices with on onnual pro-
duction of around 28 lakh tans and exports oround 2.30 lokh
tans pc; annum. In terms of quantity India’s market shore in
the international trade is 46% and in terms of value it is 23%
[2000-2001].

The distinguishing features of the Indion spice stene are
toa well known. These are, on the positive side, high volume
of production, huge domestic demond that consumes about
92% af the production ond variety. In that context Indions
spice industry is less vulnerable compared to those economies
with poor domestic demand ond therefare a larger reliance
on internotionol trode.

Fairly high cast of productian, slow poce of grausth of value

addition in exports, dispropor-
tionate dependence on cer-
tain items and markets for
export cre the negctive

factors.

The inter play of these fac-
tors would impect both pro-
duction of ond trade in Indion
spice depending on the voria-
tions in the factors that con-
stitute the internctionol sce-
norio. The iatter is charocter-
ized by the emergence of low
cost gconcmies in the South
€ost Asian countries with lim-
ited domestic demand, high
productivity, 'ihcrzc_asfng pro-
duction and therefore ca-
pable to compete successfully
in the international market
with limited and foreseeable
growth particularly in com-

modity form.




The melt down of the South €ost Asion eccnomies, conse-
quent devaluation of the local currendes, relotively low level of
prices for necessities and consumer items prevailing in those
economies influendng the terms of trade in favour of export
production are also key factors strengthening their competi-

tiveness in the short run.

Some of these economies like Vietnam are going through
the gughoria of opening up and of nascent free enterprise.
The trade chonnels ore not yet fully developed and perhops
some degree of bartering of exportable commedities for daily
necessities or imports must be taking place. Consequently the
price at which these cammadities are offered for export may
not have any relation to their intrinsic value, particularky when

eorning of fareign exchonge at any cost is a naticnal mission.

The mute question is whether these factors would continue
to operote indefinitely ond to whot extent, to constitute a sig-
nificont threat in the coming yeors to the grower or exporter of
Indian spices. ;

The significance of shipping and reloted costs, cost of fi-
nandng and process technology upgroddtion and obsorption
in determining international competitiveness is perhaps not fully
realized. Though situoted farther aport, compared to us, from
the main consuming centers, the South €ast Asian countries
would perhops incur less of tronsaction costs to move their
material to the consuming morkets. Thus, even if farm gote
prices are same in iIndio and competing Sauth €ast Asian coun-
tries, they will be more competitive because they can offer
commodities ot lower londed costs as they are situoted doser

fo the fransshipment points which offer fow freight to most

destinotions. RAncther signifi-
cont element is the cost of fi-
nondng exports where we
are perhaps abouwt three
tmes more expensive <om-
pored to our compaetitors.
These were not importont fac-
tors when we hod near mo-
nopoly over production but of
crucial importance when we
have to compete on prices.
The implication is all the
starker in the case of high
volume ond low volue prod-
ucts. It is reasconable to ex-
pect that in the long run there
would be positive changes in

these araos.

If present levels of produc-
tivity are maintained and od-
ditional ccreage is pressed
into spice cultivotion, os evi-
dence indicate would be, in

the South €ast Rsian coun-
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tries, competition for the international market would intensify,
even if the benevaolent influence of the factors related ta the
slow down of the South €ast Asian econormies were to disap-

pear in the long run.

Since the international market connot probably absorb oll
the increased praduction, these economies are bound to com-
pete far the Indion market as well. Therein lie the real threats

of liberalization and the dismantling of quantitative restrictions.

In this cantext, pepper would make a good case study partly
because Indian spice exparts are what | would fike to coll
‘Peppercentric’ and partly because it is easy to discern the
trends in the movement related to the production and trade in

the commodity.

India’s praductivity is one of the lowest in the world as far

as pepper is concerned (Table 1).

Table 1. Area, praduction and productivity of pepper in mojor
praducing countries (1999)

Country Area Production Productivity
[ha] [MT] kg ho!
Brazif 23,000 22,000 Q57
Indio 189,804 70160 370
lndonesia 1,31,775 44,500 338
Malaysio 11,000 21,500 1,955
Vietnam 20,000 30,000 1,500

Source: Intemationol Fecoer Community, Jokorto, Indonesio

What is depressing is productivity hos stognoted ot same
levels for mony yecrs now. Uhile additional orecs can be
brought under pepper cultivotion through inter cropping in

many agro dimotic regions across the country, there is tre-

mendcus potentiol ko increase
praductivity without much
changes in land use in any sig-
nificont manner in the tradi-
tional pepper growing areas.
The increase in the pepper
out put within the cauntry in
the recent past is the result of
extension of acreage in the
coffee growing areas of
Harnatoka. If the patential for
productivity increase is fully
reclized, ond export surplus
can be reated at competitive
prices without sadrificing farm
inceme rother with appre-
ciable increqse in the same.
Meanuwhile pepper has been
successfully introduced in
many non-troditionol oreos
like the North €ost, Andaman
and

Nicoboar, coostol

Mecharashtro and such other

areas, though in smaoll
measure.

i
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fs far as area exponsion is concerned, the best bet is ta
expand pepper cultivation in the North Eastern states to cre-
ate an exportable surplus in competition with the South €ost
Asian countries whereas as far os the traditional pepper grows-
ing areas are cancerned, there has to be immediote ottention
to extension services to improve productivity through replant-
ing old plantations with improved varieties, which are already
available.

An analysis of the export volumes of the last few years
indicates that the export volumes have stognated at oround
2.35 lakh tons ond that growth in volue, both in rupee and
dollar terms is largely the result of the fluctuations in the value
of some key items, pepper being the most notable one

and envirocnmental sustain-
ability are other attractions,
However strategies based on
relatively low technologies
cannot give long term com-
petitiveness.

Details of volue added
spice exports for the last five
years are given in Table 3.

it is worthwhile to look ot
the shore of value addition in
export of pepper ond pepper
products over the lost few

(Table 9). Yeors.,

Table 2. Spices export-stognant in volume

VolumeValue 1996-97 1997-G8 1908-99 1999-00 2000-01
Qty [MT] 995905 249071 240863 936149 930000
Value [Rs. Cr] 1230 1466 1796 2085 16012
US § [Million] 34697 394.45 498.79 4 468.12 AT

As far as pepper is cancerned, the volume has reduced

considerably due to price senskivities from 45000 tons in 1996-
97 to olmost 17500 tons in 2000-01. In such a scenario strat-
egies to intrense eorning per unit of export assume great im-
portonce. Product diversification is one of the easiest to odopt
and with direct and positive impact on farm gote prices. In-
dian pepper commands a certain premivm due ta its quality.
It would nat be difficult to add to its strength and increase
value through farm level operations.  Increasing concerns for
food sofety has mode orgonic forming o poying propasition.
Additional spin-offs in terms of reduced input costs to the former

The volume share of
whale pepper in the export of
pepper ond pepper produds
has not changed significantly




Table 3. Value added spices exports

cessed pepper below does

not show negativity (Table 4.)

Year Quantity Volue Value US 3
[MT) [Rs.Cr] [Millions]
1996-G97 42,619 449 126.72
1997-98 46,259 523 140,77
1998-99 47,707 654 156.23
1999-00 49,763 671 155.26
2000-01 50,810 718 156.87

since the unit prices refer to
such items as pepper in brine
where the progortion of pep-
pes to weight of the pro-

cessed item would be much

than for reasons of inaease in valug addition.

In terms of volume, the share of lower end of processed
pepper items [white pepper, green pepper in brine, pepper
powder} impraved gradually form £.96% [1996-'97] ta 5.44%  ©90mY improved from 8.14%
[99-"00). For reasons explained eorlier the percentoge share
improyed to 6.89 during the last fiscal but the absclute vol-
ume at 1377 tons was less thon the volume*@fJ 434 tons
during 1996-97. In terms of value, the increase was more
tortuous from 2.92 % in 1996-97 to 4.25 % in 1999-2000.

ta remain competitive.
r The apparent low volue reclization in the category of pro- Wy P

less thon one.

in the lost five years. In fact this has hovered above 90% ex- The performance of higher
cept during the last fiscal when it came down to 89%; simply  end of value added items re-
as a result of drastic reduction of in the export volume, while  quiring same degree of so-
the share of value added pepper remained constant. Interms  phistication in technology, [pi-
of value the share of pepper whole wos above 80% during  perine ond olearesin] was
the last five years except in the last fiscal when it came down  steady but at low levels in-

to 72%, again due to decline in total pepper exports, rather  creasing from 1.155 to 3.75%

in volume terms during the
same period. In terms of

volue the shore of this cot-

[96-97] to 11.07%[99-2000).
The relative figure of 20.72%
during the last year has to be
explained in terms aof factors

narrated above.,

An interesting observation is that, prima facdie, value addi-
tion in pepper powder oppears to be negotive, indicating mix-
ing of supplies from cheaper sources or other practices adopted o N,

(D)
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Table 4. Export of pepper and pepper products from Indio. @ty MT; Volue Rs. Lakh; Unit value Rs kg™)

1906-97 1999-2000(P) 2000-01(€)
kem Kty Value Unit Oty Value Unit @ty Value Unit
value value value
Pepper 46459.08 3092390 8503 40430.38 84956.43 20840 17872925 29771.63 166.58
(whole) (95.89) (88.94) (92.49) (84.67) (8%.36) (GaREL),
Pepper SUITS 732.54 94395 33511 1588.77 47410 239285 1955.87 539.35
{Dehy. & {0.62) (1.63) (G.77) (1.60) {1.16} (3.05)
fr.dried}
Pepper 1132.94 576.00 50.84 2040.70 264295  129.5] 1144 .91 1605.25 140.21
{processed)  (2.34) (1.28) (4.67) (2.66) (5.72) (3.90)
Pepper 554.73 365592 650.04 905.20 1101993 121740  749.75 8530.25 1137.75
{cils and (1.15) (8.14) {(2.07) {(11.07) (3.75) {20.72)
olens.)
Total 4844790 44887.75 43711390 0QQ508.08 1990¢.76  41163.00

(Fiqures in parenthesis indicate percent in total export)

It is true that we have a market share of more than 60% in  exports during the last five
the global olecresin market. But prices of pepper olland pep-  years. The absolute dollar
per oleoresin have started moving in sympathy with pepper  value increased from US$
price movement, indicating that olecresin is also nearing com- - 196.72 (1996-97) million ta
modity status. Further value oddition into flavours, 5@050nihg US$ 156.87 million in 2000-01.

. and end products is therefore necessary. Rz a matter of fact the share

India had the benefit of being the pioné'ér in the manufac-  ©f all value added spice ex-
ture of oleoresins but in updating the technalogy, we are far  POrts virtually remained con-
behind. It is absolutely necessary that the industry should  stantin dollar terms in the last
adopt new technologies such as super dritical fluid extraction  three years, the apparent in-
technology, which would ensure zero contamination from sol-
vents. Saoner or later, the buying countries will insist upon

these parameters and industry should gear up to face the

. o :
emerging challenges. %
. £iifr)}
Ancther way of looking at the performance of value added RN

oy 2

exports is ta find the dollar value of all volue added spice vea -t oA
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crease in rupee terms being simply the function of o depreci-
ating rupee.

The averoge unit value realization in tems other than whole
pepper of the yeor 2000-2001 is telling and stands as o pointer
to the directions in which the industry should move. While
pepper whole fetched an average value of Rs. 170 per kg,
the average volue per kg of white pepper was As 274, dehy-
droted green pepper fetched Rs 409 and freeze dried green
pepper commanded a price of Rs 964 kg'. It is true that the
reatization in these products move in sympathy with the real-
izction in the volue of the base commodity namely pepper
whole. Notwithstanding, the higher value per unit return in
these processed items is much more thon proportional even

after factoring the canversian ratio and the processing cost.

Twa things stand out with respect to trode in processed
pepper. One is the low volume of processing os explained
earfier ond the slow pace of growth of the processing sector
while the other is the absence of any Indian brand nome be-
ing used in any of these items. Pracessed items ore exported
in bulk or?d are repacked into consumer packs in the imforting

countries.

A 639 pack of white pepper retails for the equivolent of US
$ 1.91 in Brozil. A 50g pock of white pepper powder under
the brand nome of ‘Gewurze’ is supplied to the retailer at
price of US $ 1.41, which is equivalent to o dallor price of 28.2
kg™ atthe wholesaler level butin consumer packs. As per the
export realization ruling in 2000-2001, Indian pepper pauder
would not cost more than US $ 8 per kg were it to be shipped

in similar packing, afl costs induding wholesale morgin induded.

The huge difference is the po-
tential for earning even aofter
considering significont brond
building ond promotion

GXPENSES.

Brazil is a substantial pro-
ducer of pepper and there-
fore it con be reasonably as-
sumed that the consumer and
wholesale prices of similar
items will be higher in markets
without its own source of sup-
ply. The some story would re-
peat over and over ogoin with
respext to other indian spice ex-
ports.

| have therefare no doubt
that the way forward to the
Indion spice industry is to en-
ter into the brand promotion
of their own rather than be-
ing bulk supplier to others at

lows morgins. Mojor attention
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of the export promotion agendies therefore should be towards
copadity building in this area for long-term sustainability of ex-

ports.

Widening the export basket is necessary to contain com-
petition. R diversified mix of product portfclio, foraying into
non-traditional spices, vanilla, cambodge, mint, organic spices,
saffron. herbal spices and other exctic spices, will help us to

reduce dependence on few spices.

In this regard. vanille holds great hope since the present
ovailability af natural vanillin fram existing sources all over the
weorld meets only a fraction of the total demand estimated at
30000 tans annually. Current high prices, availability of a pack-
oge of practices for cultivation and curing, development of pra-
tocols for tissue culture ond the tremendous enthusiasm among
growers can be exploited to make India a significant player in
the field. Similar options are available in increasing the pro-
duction of many other spice varieties like paprika and indig-
enous varieties of ¢hilies with high colour values and low cop-
saicin content. The same position holds good with respect to

a number of herbal spices.

Bulk of our exports is destined ta the American market.
Britain, Germaony and Japan constitute the other major buy-
ers. There is urgent need to focus attention to non-traditional

markets.

Spice products, ground spices, spice oils and extractions
find extensive use in traditian as medicines and casmetic ap-
plication in the country. While an extensive body of knowl-
edge in this regard is available by way af traditions, itis per-

hops not codified ond supported by dotumented, verifiable

and rigorous trials required by
modern scientific practices,
much less sufficient to doim
patenting of products. Simi-
larly research could be fo-
cused on the nutritional values
of spices and derivatives to
make formulations, which can
be patented.

There is also tremendous
scope for promoting spice ex-
tractions and products as
health foods and alternate
medidnes, a market segmeant
that is fast expanding. Some
degree of research is a pre-
requisite for providing credit-

ability to such products. Such

esearch could focus on the

reported antioxidant proper-
ties of curcumin, its capacity to
reduce pestidde residues and
cholesterol reduction in addi-

tion to its use as a food

e N
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colourant. Gorlic and fenugreek are known to hove antidio-
betic properties os well. Menthol, espedally peppermint, is
reputed to be copoble of fighting irritable bowel sundrome
ond help <ooling ond respiration. The possibilities seem to be
endless in mormying the known beneficiol properties of Indian

spices to export potential.

Food sofety is going to be a serious issue that will impact
upon India’s capability to export spices. €stablishing oneself
as a reliable source of supply of pesticide free spices, will goa
long way in improving our export potential. The recent ban
introduced by the Government of Andhra Pradesh on the use
of €thion in chillie crop is praiseworthy but long over due. A
large number of pesticides, which are in use in food crops ond
spices. are manufactured under a regime of deemed reqis-
tration without proper triols to understand the domage they

<ould couse.

Another pressing area is the notion that the quality consid-
erations in production and processing are required only for
export Fbrposes. Nothing can be more short sighted than
this. For one, the Indian consumer deserves better in Berms of
quality spices. For anather, from o long term perspective, ©
discerning buyer would refer to buy from © morket that has a
commitment to quolity per se and not from o saurce where
quality is a marketing strategy. The standards in the PFA act
and Agmark in so far as they relate of spices should be re-
vised to reffect this thinking and to confirm to internationally

accepted stondards.

There is consideroble misconceptian obout what WTO is all

about and how it will imgact the growers of spices. A more

thon cursory look ot the
agreement an agriculture is
required to understond how
international competition
would impact production, do-
mestic morket, prices and
farm income in general and
issues related to spices in par-
ticular.  While the commit-
ments of individuol countries
vory, the broad consensus is
in the arecs relating to inter-
national trade barriers, mar-
ket access, support to agricul-
ture and export support.
Mare specifically there is
agreement to dismante non
tariff barrgrs [duontitotive re-
strictions], recdluction in the tar-
iff levels by certain percent-
Qge over a period of time,
reduction in the volume of
subsidized exports and bud-
getory therefore to certoin

levels and reduction in aggre-
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gate support measure both general and commodity specific
ond export subsidies, limited morket access, ond further ne-

gotiations.

Contrary to impressions, India hos not cornmitted to guar-
antee market occess to competitors. The aggregete mea-
sute of domestic support to farm sedor is wel below the 10%
ceiling and product specific support is considered negative and
can continue to be exdended. India has the option to intro-
duce safeguards if 'surge of imports’ take place as a result of
lifting of quantitative restrictions. The agreed pertentage re-
duction in tariff is insignificant ond is to be ochieved over o ten-
year period. India hos proposed that food security and liveli-
hood concerns also should be matters of negetiations for the
next round and therefore is not likely to agree to ony further
restrictions unless the food security and livelihcod concerns are
adequote addressed.

In effect | do nat see much risk in the liberolization pracess

in the sense that the Indion market would be flooded with —

imparted spices due ta the lifting or quantitative restrictions in
e wake of glabalization and liberalization. The. risk ‘if ony'’
would be in the expart arena ond the main element of the
same would be competitiveness, which hinges on productiv-
ity, production cnd availability of an export surplus. The sec-
ond most importont element would be food sofety issues,
which would become more stringent as time posses. On both
these counts, we cannot offord to be complacent. Importing
countries have the discretion of introducing sonitory ond
phytosanitary conditions regarding imponts. 1 da not think that
this would cause serious problems in the long term. However,
| can see o real threat. Many countries with developed con-

sumer morkets, operote a differential tariff regime. o lower

one for bulk commodity im-
ports and a higher rate for
processed items. Obviously
these ore introduced to pro-
tect domestic industry and
domestic value additions, and
te compel developing coun-
tries ta continue to be export-
ers of bulk commodities rather
than exporters of value
added items. Such a scenario
would hamper the efforts ot
prormaotion of Indian brands in
the sophisticated markets
and shouid find a place in the
agendas for the next round
of LUTQ-discu%sions.

Cn condusian, anly one 4
thing need to be scid. There

is no need to shy away from
competition and the way for-
ward is improving productiv-
ity, post harvest practices and
high value oddition.
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pices have a

&

tional trade. Since historic

special ploce in
India’s interna-

times, spices had earned a
place for India in the globol
trade map.
which are largely produced in
the Western Ghat, were the
principal merchandise for the
trade with several countries in
curope ond Middle €ast. [k
was this trade connectivity

Indian spices,

thot not only creoted history
but also diversified Indian og-
riculture. The Arabs, Greeks,
Portuguese, Dutch and British
traders slowly established
their base in India, which
eventuolly led to their coloni-
zation of the country, The
journey af Columbus ta the
coast of India ond his occiden-
tal londing on the coast of the
New World ond introduction
of several crop plonts to India
from Africa, Middle €ast ond
South America and the re-
verse flow of Indian crop
plonts are the historic conse-
quences of this ancdient spice
trede with India. Thus, a flour-
ishing Indian spice trode in the
historic past not only served

AUGMENTING INDIAN SPICE
TRADE WITH GEOGRAPHICAL
INDICATION

S. Bala Ravi

Assistant Director General (IPR & Seeds)

Indion Council of Agricultural Research
New Dethi-110 001

as o gatewaoy for colonization but also promoted enrichment
of Indian crop diversity.

Since independence, Indian trede on spices hos substan-
ticlly expanded in volume and value. A comparison of the ex-
port earning from spices during the recent post and its share
in the earning from tatal agricultural commodities and allied
products is provided in Fig 1. Since 1991-92, the total value of
spices exported, increased four to five-folds. The shore of spices
to the total export earning from agricultural commodity also
increased from 4.7% during 1991-92 to 6.4% during 1998-99.
This rise in export had an impact on the aaruot averoge growsth
rate in the praduction, which exceeded 7% during the last six
years in all important spice crops, except chilies. The produc-
tion increase, hawever, has come from increase in area rather
than improvement in préductivity.

s
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Fig 1. Comparative performance of India’s export of spices.
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The expart scene is also
notable far a qualitative
change, in the recent past,
through volue addition. €x-
port of spice oils, olecresin
and curry powder is inteas-
ing. This shiftin trade has olsa
been influencing the research
bock up with development of
ney) varieties having higher
quality in terms of essential oil
and other essential ingredi-
ents such as pipering, oleo-
resin, curcumin, etc.

Indian spice trode deals
with produces and products
fram more than a dozen
crops. Nearly 70% af the to-
tal export vaiue is, however,
gorned by four or five produc-
ers and products. These pro-
duces and products and their

L meon export value share dur-
ing the quinquinneum since
1995-96 are as follows: pep-
per (30.3%), spice oils and
oleoresin (15.4 %), chillies
(14.5%), turmeric (6.0%) and
ginger (3.3%).

Itis knowun that spices are,
in general, high value crops.
An examination of area under
spices ond their export earn-

ings shows that this earning, on an overage, during last five
years is abaut Rs. 7700 per ha. In the case of high value prod-
ucts like pepper this export earning is Rs. 35700/he while the
same for low value spices like garlic is Rs.1100/ho. The gen-
eral difference betuween prices of the unit quantity of these
high and law value spices is about 30-fold. It is natural that
for products of such high value, quality becomes the most im-
portant requirement. Qualities of many agricultural commadi-
ties ore knawn to be influenced not only by the genetic make
up of the variety, but also the envirenment where they are
grown or even by the traditional skill of the people cultivating
or processing the product. Many of these qualities do earn
recognition and reputotion in the locol and internoticnal mar-
kets. Such reputation invariably attracts higher market prefer-
ence and prices. For augmenting these advantages, it is im-
partant to understand whether a given Indian spice commands
a higher market preference or price in international market vis-
&-vis the same product exported by other maojor exparting coun-
tries. Annual average international prices of five major spice
crops from mojor exporting countries during the post five years
presented in Tables 1 to 5, show that the Indian turmeric, gin-
ger and cardamom consistently commands higher prices, while
such price advantages is absent in bladk pepper and Indicn
chilies. Indion <hillies fetch lower price thon Chinese chillies.
Despite locking price odvantoge, Indian pepper is known for

Table 1. Internatianal market prices* of black pepper exported by
majar exporters

Year Malabar Lampong Brazil Sarawaok
Grade 1

1991.92 0.64 0.65 0.61 0.6

199993 0.55 055 0.55 055

199394 074 0.68 070 2 09%

1994-95 1.04 1.04 086 &/ oﬁg‘ %

1995-96 s 1.15 1.17 % iy 5&

* S § pound’ in New 'bris market
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Table 2. International market prices™ of chilli exported by major
exporters

Year China Pakistan India
19919¢ 121 (g 1.31
1992-03% 1.56 0.92 0.97
1993-94 0.91 0.95 0.56
1694-95 Cjig - 0.68
1095-G4 1.07 1.00

* In US $ poundin New Ybrk morket

Toble 3. international market prices* of turmeric exported by major
@xporters

Year Indic India China
{Alpy 5.5) {Alpy 5.0)

199199 185 0.93 0.3¢

1992-93 0.94 0.83 0.3¢

1903-04 0.62 0.58 -

1994-95 0.62 B,

1905-96 0.65 0.62

* fa US § pound’ in New York martet

Teble 4. Internctional market prices* of ginger exported oy mojor
exporters

Year India Ching
1991-92 0.83 0.69
1999-93 (). 2" 0.65
1993-94 0.75 0.61

1994-95 0.79 0.62
1905-94 1 5 JEEEEE

— - s

*in US $ pound’ in New York maorket &
** Export restricted to few months of the yeor ~

Takle 5. international market prices* of cardamam exgorted by
major exporters

Year India (Extra Chinc {Bold
bold /bold) green /bold)
1991-69 1692 11,62
1992-93 15.88 0.89
1603-94 1593 10.24
160495 17.39 746
1995-96 Q.58 555

*n US $ &g in Midole Eost morket

its quality and preferential de-

mand.

What makes a spice cop
to command a high trade
reputation in quality and as-
sociated market preference
and premium price is gener-
ally knawn ta the farmers,
traders and the scientists. [t
is also generaily known that
either a

specific variety or any va-
riety grown in a spedfic area
substontially contributes to
the quality of the produce,
which in turn contributes to its

market reputation.

It is possible to establish
whethér quality of a spice
crop commanding such mar-
ket reputation be traced ei-
ther to its varietal mokeup or

to the geographic region

- . b L e Gl d —— TR
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where it is grown or to both.

Role of geographic niche on
the quolity of o variety or va-
rieties could be excluded
when such quality is reclized
across wide geographical lati-
tudes. When such quolity, on
the other hand, is achieved,
from one or more varieties of
the crop grown in a territory,
region or locality within the
territory with a reosonable
identifioble boundaries, to the
extent that such quality is not
always or totally achieved
when thé some varieties are
grown outside the identified
boundory, the quality in ques-
tion could be oppellated or
indicated to the defined geo-
grophical region. Such a geo-
grophical appeliction indica-
tion (Gl) can aolso get
complexed with the varieties
endemic to the region as well
as spedific cultural ond pro-
cessing practices being trodi-
tionally mastered by the farm-
ers. Gl, inthe agricultural con-

text, hence may meon a given

quality, reputation or other unique characteristics of an agri-
cultural commodity that is essentially attributable to the terri-
tory of a country, or of reqion or locality in that territory where
such commodities are either produced or processed or pre-

pared.
WTO and Gl

Trade Related Intellectual Property Rights (TRIPs) is one of
the multilateral agreements bound to the WTO. Articles 22,23
aond 24 of TRIPs seek to provide qualified trade protection to
geographically indicoted goods and commodities of Member
countries. According to these Artides a Gl can be protected
only when it is legally protected in the country of origin and
during the period when such protection is available in that
country (Artide 24.9). Such a legislation undertaken by mem-
bers shall pravide the legal meons for interested parties to
prevent the use of any means in the designation or presenta-
tion of goods that indicotes or suggests that the goods in
questian originate in a geogrophicekdréd _other than the true
ploce of origin in a manner which misleads the public os to the
geographical origin of the goods, or any use which constitutes
on act of unfaikcompetition (Article 22.2).

Having enacted such a legislation on Gl, a Member does
not automatically get trans-boundary recognition in the inter-
national morket for the Gi it
had domestically enacted. A

Member after having armed

with such legal protection for ot iy
¢/ %

Glin the country of origin may @ ‘i‘i {f_

enter into negotiations with o -
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other Members for extending

this protection to the territo-
ries of these Member coun-
tries. The Members who are
such negotiated with shall not
refuse to conduct these nego-
tiations or concdlude bilateral or
multilateral agreements on
the use of the soid Gl (Artide
23 1). It means biloteral and
multiloteral negotiations may
require to be undertoken by
a Member to get its Gl pra-
tection honoured in the terri-
tory of the other Members,
particulorly with whom the
trode stakes are high.

The TRIPs further provide
that in cose the negotiations
witffother Members da not
help in resolving the matter,
the TRIPs Councdil could be
approached for a resolution,
According to Articde 24.2 ony
maotter offecting the cornph-
ance with the obligations un-
der these provisions rnay be
drawn the attention of the
TRIPs Cauncit (in LWTQ), which,
at the request of a Member,

shall consult with any Member or Members in respect of such
matter for which it has not been possible to find a satisfactory
solution through bilateral or multilateral consultations between
the Members concerned. The TRIPs Councit shall take such action
as may be ogreed to fadilitate the operation and further the
objective of Article 94.9.

The obave stated provision of TRIPs dearly show that Mem-
ber countries of WTO care entitled to make legal devices to
provide Gl protection to goods and commodities and such pro-
tection can be extended to the territories of other Member
countries with their approvol and the TRIPs Coundil could be
used as a forum to secure such opproval from other Mem-
bers. However. so for no Gl protection other than thot for Scotch
Whisky and Chompagne is allowed under UTO. Now that
the Gavernment of India has enocted the Geographical Indi-
cations of (Goods (Registration and Protedtion) Act, 1999 (here-
ofter referred to GIGA, 1999). action could be initiated to se-
cure Gl for agricultural commodities eligible for the same.
However, @ formal applicotion for Gl ond its gront has to wait
until Goverament of lndic comes out with Rules on this Act and
establishment of the Gi Registry. Nevertheless, the time avail-
able until then could be advantageously used to generate the
adequote database required for filing the application as soon
0s the expected rules of Gl

are notified.

Indian Act on Gl

The GIGR (1999), requires ¥ \
maintenance of a Gi Registry 2

which is controfled and mon-

B cideadane
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aged by the Registrar of Gl.
A Cl con be registered in re-
spect of any or all the goods
in respect of definite territory
or region or locality. The A,
however, precludes reqistro-
tion of Gl which may deceive
or couse confusion or whose
use may contravene any of
the low in farce, or which con-
tains obscene matter or mot-
ter hurting the religious sus-
ceptibilities of a closs or sec-
tion af people, or generic
name or indications which
hove follen into disuse or folse
representations on the origin

of goods.
Wha can apply for o Gl

Any organization or ou-
thority established under law
or ony assocjation of pro-
duces or persons represent-
ing the interest of producers
of the concerned goods can
apply to Registrar in the pre-
scribed application form. As
of now the rules of GIGA
(1999} is nat finalized and
gozetted by the Govt. of In-

dia ond therefore, information on application, procedure for

making application and the fee required to pay along with

the application, etc. are not availoble. However, the law makes
it dlear that organizations like the Spices Board, Indion Institute
of Spices Research or the Indian Councit of Agricultural Research
and cther such lawfully established organizations represent-
ing the interest of spices producers or associotion of spices
farmers or such persons who represent the interest of spices
farmers are eligible to apply for o Gl on any spice aop. A
single applicotion may be made for the registration of o Gl for
different dasses of goods with total fees eligible for eoch doss

of goods.
Requirements for application

The opplicotion should provide a statement how the GI
serves to designate a commadity or goods, for instance a

spice crop, as originating from a specified territory, region or

locality in India in respect of specific quality.-Feputation or other”

choracteristics of which are dUe 'exclusivelq or essentially to
either ane or more or all of the following elements: (i) the
geographic environment with its inherent naturol factors, (ji)
with the'natural factors induding humon factor, and (i) foctors
underlying the production, processing or preparation meth-
ods unique to the geographical environment or human fac-
tors. Having definected these

exclusive or essential ele-

ments of CGl, it is important to

dearly define the geogrophic 0 Soba R

region with in which the said e }q‘g
E =\ 3

geagraphically indicated -

N

quality or reputation or other (T
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characteristics are realized.

Trode considerations may
also influence the delimitation
of this geographic area. If the
commodity for which the Glis
being sought has any unique
appearance attributable to
the geographical factors, such
appearance should be de-
scribed either in words or fig-
ures or both. The opplication
can also provide particulars of
the praducers of the con-
cerned commodity or product.
Such particulars may become

important when the appli-

- cants are assodiation af farm-

ers orindividuals. Glis notan
exclusivig trading privilege
granted to either an individual
or group or organization, but
an offidolly approved identity
for specified characteristics,
quality and reputation af a
commodity or goods ariginat-
ing from or praduced or pro-
cessed in @ territory, which
could be used by any person
under authorization from the

Gl Registry.

Definition of geographically indicative Factors

It is mentioned above that the eligibitity of Gl is based on
certain specific quality, reputation of other choracteristics in-
duding appeorance of the commodity or goods, which cre
due exdusively or essentially to the described three geagraphi-
cal elements. These specdific qualities and characteristics may
be dearly definable or merely describable. For instance, it is
generally perceived that the Malabar pepper, the Cachin gin-
ger, Alleppey) turmeric and Alleppe) cardamom have high mar-
ket reputation. This reputation in @och of these praduces could
be attributed to certain tangible and intangible characteristics.
The tangible characteristics have to be elaborately defined
with the help of data base, figures, photagrophs, etc. de-
pending upon whether the characteristics invalve shape, size,
colour and appearance, test weight, content and composition
af chemical foctors determining the intrinsic quality valued in
the market parlour. This definition to a greater extert has to
establish, by and large, on exdusive or essential bearing with
geographical enviranment in respecdt ta the three elements men-

tioned earlier. e

The geographical area thus indicated is documented in a
geogrophical map delineating the territory, or region or the
locality of the country, as the <ase may be, and ta be pro-
vided along with the applica-
tion. Al applications for Gl are
required to be advertised and
to offer opportunity for oppo- ‘
sition, if any, from interested ¥ s h\\;%
parties prior ta its consider- y

ation for opproval. Therefore,




the description of indicated

characteristics of the commod-
ity or goods and the defini-
tion of the geographical limits
have to be carefully devel-
oped to withstand any oppo-
sition.

Advertisement, oppo-
sition, registration and
authorization

An application for Gl duly
received by the Registrar,
subjected to the conditions of
limitations, will be accepted
ond appropriotely advertised.
The time limit for apposition
for granting the advertised Gi
will be three months from the
The

Reqgistrar on merits and a fi-

date of advertisement.

nal dedision if any, to the
application considers the op-
position, along with the
counter from the applicant or
not to register the G, is taken
on the balance of conve-
nience. On registration, the
Registrar will issue to the
applicant(s) and ather autho-

rized users a certificate allow-

ing them to use the GI. Any one who is the producer of the
geographically indicated goods or commodities is entitled to
apply to the Registrar in prescribed manner to get registered
as an autherized user of such Gl. In the event of infringement
of Gi, only those persons who are either applicants or autho-
rized users are eligible for relief possible from the infringer.
Normolly registration of a Gl is for o period of ten years. It
could be renewed for subsequent tenures. However, if the
Central Government thinks it necessary to provide additional
protection to certain goods by netificotion in the Official Ga-

zette, it may do so for such protection.
Gl and trade mark

Registrar of Trade Mork is empowered to refuse or involi-
date the registration of a trade mark, which contains or con-
sists of Gl. However, whereever o trade mark contains or
consists of Gi and the same had been applied for or regis-
tered on good faith under the Law of Trode Mark in force or
where rights to such trade mdrk have been acquired through
use in good faith either before the commencement of GIGA
(1999) or before the dote of filing the application for registra-
tion of suth Gl, the registrability of such trade shall be held
identical with or similar such Gl. However, no action in connec-
tian with the use or registration of trade mark shall be allowed
aofter the expiry of five years
from the date on which such
use or registrotion infringes
any Gl registered under GIGR
(1999 has become known to

. i &5
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the registered proprietor or




authorized user registered in

respect of such Gl or after the

reqgistration of the trade mork.

The GIGA (1999) provides
an appellate board to resolve
disputes related to Gl Of-
fences committed under the
ambit of GIGA (1999) are
punishable with imprisonment
for duration ranging from six
manths to three years and
fine ranging form &s. 50,600
to Rs. 3,00,000.

How Gl can augment
trade

India has a sizable global
trade share in spices and its
products. Nearly four-fifth of
the globakMrade volume in tur-
meric, one-third in pepper.
chillies and spice seeds, one-
fourth in drny ginger and two-
third in curry powder is ex-
ported from India {(Fig.2).
Some of the Indian spices, 0s
mentioned earlier, command
a high preference, often with
premium price advantages.

Under this trade scenario, Gl

c3¥EEEBIES
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Fig 2. Volume of Indian spices export and its share in global trade.
offers additional trade advantage in strengthening and mo-
nopolizing the niche quality of many Indion spices. Gl serves
as an offidal stamp for these spices and their products to au-
thenticate that the trade reputation they had been enjoying
on the bosis of their quality and other characteristics as origi-
nating form the uniqueness of the Lerritory or region or locality
from wherein they are produced and processed. The Glalso
precludes use of similar appellations to the same commodity
ar goods originating from regions cutside the geographically
indicated territory. This moy ensure a consistent quality to the
geographically indicated goods to fadlitate creation and main-

tenance of o customer niche.
™

This may premote development of a monopaly for the geo-
graphically indicoted goods which, when well maintained in
terms of quality standards and trade volume, may aflow pre-
mium price slabs, Gl with good trade practices may serve as
a powerful mechanism to re-
tain and expond markets ond
trade volume. Some of the
Indian spice produces and
products are well placed to

secure Gl protection. y.
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SPICES IN AYURVEDA

V.PHK.Nambiar

Consultant
Arya Voidyasala
Kattakkal, Kerala- 676 503

Oy he term ‘Ayurveda’ means knowledge or sdence
G‘/ of life. Ayurveda is based on the Thridosha” theory.

This theory provides a functional, helistic and field
criented approach, censidering health in the equilibrium of three
doshas, viz. vata, pitta and kapha and diseases due ta their
upsetting. This Is for promaotion of life and prevention and
cure of diseases, which depend on ‘Ahara’ (diet), Nidra’
(sleep) and ‘Abramacharya’ (sex). If these three Factors are
properly attended to and nat abused, life is prolonged.

Diet ond medicine ore not tetally separate, they often cver-

lop each other. They are studied in the longuage of tastes,

namely sweet, saur, salty, bitter, pungent and astringent. QF -

these, sweet, socur ond salty act against voto, increase kapha;
bitter pungent and astringent act against kapha, increase vata;
and ostringent, bitter and sweet act ogoin'st“pigta. Se by study-
ing the taste of each article we can presume how they act. In
oddition to this there are other properties like Veeryo', Vipaka'
ond ‘Prabhava’. By toste, post-digestive toste or by potency
also we cannot ascertain the final action of a dravya or sub-
stance. There is Prabhava or a special action thot averrides
these. While selecting o diet, holistic praperty of the article is
given prime consideration. A balonced food is one in which all
tostes are represented, their proportion to be determined as
per the type of man, his present need, dimate etc. Of the 25

spices used in Ayurvedo, some importont ones are deolt with

here. The consumption of
some of the important spices
by the Ayurvedic sector in
Kerala is given in Table 1.

1. Garlic

(Botanical name- Allium
sativum Linn; Family- Liliaceae;
Vernaculor names - Lasunah
(Sanskrit), Lahasun (Hindi),
Vellulli (Malayalom)).

Dravyaguna

Guna - Snighda, Tikshna,

Picchila, sara
Virya - Ushna

Vioako - Rasayena, Pacana,
Krmighna, Balya,
Vrsya, Hydregaghna,
Medhahita,
Caksusya,
Roktopittavardhhoka,

Sandhaoniyo etc.
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Distribution

Cultivated in richer sail ot higher elevation (3000-4000 ft)

Phytochemistry

Mixture of strang smelling aliphatic mano ond polysulphides
is present in the juice. In additian, thiaglycaside, amina acids,
fatty adds, favanols, vitamins, trace elements, volatite oils etc.

are also present.

Garlic contains maisture 62.8; protein 6.3; fat 0.1; carbo-
hydrates £9.0; Ca. 0.03; P. 0.31%; Fe. 1.3mq; vitamin <. 13
mg/100g and copper.

The bulbs an distillation yield 0.06-0.1% of an essential ail
(dl 14.5°, 1.0525) containing allylprapyl disulphide, CH .S,
(6%), dicliyl disulphide, CH, 5, (6%) and twa mare sulphur

containing compounds.

RAyurvedic uses

Preparation of garlic have been given in pulmonary

phthiasis, bronchiectasis, gangrene of the lung, and Luhodﬁ-/
ing cough. Laryngeal tuberculasis, lupus and duodenal ulcers
are treated by garlic juice. Inhalation of fresh garlic juice is
useful in pulmonary tuberculosis. It has G@en found in atonic

dyspepsia, flatulence and <olic.

In external applicotion juice is used as a rubefacient in skin
diseases and as ear-drops in ear-ache. The juice diluted with
water can be used as a lotion for washing wounds and foul

ulcers.

Garlic has been used as a food and medicine in India, China
and Middle €ast for thousands of years. Charaka has as-
cribed significant medicdnal properties to garlic. Hippoarates

and other Greek physicans

olsa oscribed the use of

qarlic. Garlic is used in folk

medicine.

Garlic has significant carmi-
native effect with a release or
nausea. It brings abaut a
decrease in trighycenides and
calestrol, garlic ail draps are

good for ear ache.
2. Coriander
{Botanical name-
Corandrum sotivuminn; Fam-
ily — Apiaceae; Vernacular
names —  Dhanyaka.

Kustumburu  (Sanskrit),

Dheniga (Hindi), Kattampala,

Hottamalli (Malayalam)).
Dravyaguna

Guna - Snigdho, Avrsyam,
taghu, Mutralam,
Hrdyam, Dipanom,

Pacanam

P
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T Sy
Aasa - Tiktam, Hatu
Virga - Ushno
Viooka - Madhuram
Harma - Tridosasamona, Trsnohara, Dohasomana,
Vamihara, Svasaprasamanc.
Distribution

Cariander is o native of the Mediterranean region and is
extensively grawn in Russia, Central Curope, Asia minor,

Maracco and in alt states of india.
Phytochemistry

Fruits contain moisture, 11.2; protein, 14.1; fat (ether ex-
tract), 10.1; carbehydrates 21.6; fiore 32.6; mineral matter
4.4 caldum 0.98; and phosphorus 0.37%; iron 17.9 mg/100g.
Vitamin C 250mg/100g and carotene (5,.200ug/100g) are also
seen in leaves. The aromatic odaur and taste of corionder
fruits is due to the essential oil. This oil is o pale yellow liquid
having choradteristics adaur and taste of cariander. The chief
constituent of the ol is coriandral (C, H,-OH), o terpene ter-
tiary algehol, now known to be identical with d-finalaol, the
concentrotion of which varies from 45-70%. The other minor
canstituents of the oif are: o and B - pinene, p-ﬁumene,
depentene, o-terpine, phellondrene, terpinolene and traces
of geranial, berneol, n-decylic aldehyde and esters of acetic
and decydic adds. The oil causes irritation when in cantact
with skin for a long time. Besides the essential oll, the seeds
contain 19-21% af fatty oil having dark brownish green colour

and an odour similar to that of corionder oil.

Ayurvedic uses

The fruits are <onsidered carminative, diuretic, tonic, sto-

machic, antibiliaus, laxative,
refrigerent and aphradisioc.
The fruits and leaves are alsa
used against colic, dizziness,
Kidney stones, indigestion,

sare throat etc.
3. Cumin

(Botanical nome -
Cuminum cuminurm Linm: Fam-
ily - Apiaceae; Vernacular
names — Jirako, Jira (San-
skrit), Jira, Zeera (Hindi},

Jeerakom (Malayalam))

Dravyaguna
Guno  -5nighda, Laghu,
Auksha,
Dipanam,
Pacanam
Aasa  -Tiktam, Kotu
Virpa - Ushng
Yiooka -Hatu
gy
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Karma - Vathakaphahara, Rochana, Dipana. Shothagna, Grahi,
Chakshushya.

Distribution

The plant is grown extensively in South-€astern €urope,
North Africa bordering the Mediterranean Seq, India and China

Phytochemistry

Seeds contain moisture 11.9; protein, 18.7, ether extr. 15.0;
corbohydrates, 36.6: fibre, 12.0; mineral matter 5.8; caldum,
1.08; and phosphorus, 0.49% besides iran 31.0mg/100g.
Caratene calculated as vit. A, 870 N/100g; and vitkamin C, 3
mg/100g.

The seeds yield on distillation a volatile oil (ail content,
? - 4%) with an unpleasant characteristic adour and some-
what bitter taste. The chief constituent of the valatile ol is
cumaldehyde, C,H,,O (p-iso prapylbenzaldehyde), which
forms nearly 20-40% of the oil. Besides the aldehyde, the oil
cantains p-aymene, pinene, depentene, cumine, cumic alco-
hol, a-phellandrene and B-terpencl. Cumine is produced by
distilling cumic acid with lime ar baryta. Cumaldehyde is used
in perfumery, and cumine for sterilizing catgut. The former can
be converted into thymal. L

Besides the volatile oil, the seeds contain 10% fixed o,
which is greenish brown in colour with strong aromatic flavor.

Ayurvedic uses
Cumin seeds are stimulant ond carminative. They are sto-

machic, astringent and usefulin diarrhoea and dyspepsia. They
are alsa used in veterinary medicine.

Charaka and Sushrutha describe this as an appetite stimu-
lant and @ good digestive. It is used for common gastro intes-

tinal upsets, and is also used
Qs a carminative.,

4. Turmeric

{Botanical name - Curcuma
longo L., Family
Zingiberaceae; Vernacular
names — Haridra, Rajani (San-
skrit), Haldi Holada (Hindi),

Manjol (Maloyalam))

Dravyaguna
Guna - Laghu, Ruksho
Aosa - Tikta
Vipa - Ushna
Vooka - Koty
Harma - Vatokaphahara,
Dipane, Shothahora,
" Tvokdosahara,
Vranasodhana,
Ropana,
Kantivardhoka,
Kandughna, Grahi
Distribution
The plant is native of
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Southern Asia and is cultivated extensively throughout the
warmer ports of the warld.

Phytochemistry

Turmeric rhizomes contain moisture 13.1; protein, 6.3; fat,
5.1; minerol matter, 3.5; fibre, 2.6; carbohydrates, 69.4%;
carotene calculated as vikamin A, 50 V/100g. The essential ol
(5.8%) obtained by steam distillation of dry rhizomes contains
d-t¢- phellandrene, 1: d-sabinene, 0.6; dneol, 1:barneal, 0.5;
zingiberene, £5; sesquiterpenes (turmerons) 58 percent. The
arystalline colouring matter, curcumin is o diferuloy) methane of
the formuta C,H, O,
giving a yeliow-red calauration. The antioxidant properties of

It dissolves in concentrated sulphuric acid

curcuma powder are prabobly due ta the phenalic character
of curcumin. The choleretic action of the essential off is attrib-
uted to P-tothulmethyl carbinol. The dyestuff acts as a chola-
gogue cousing the concentration of the gall bladder.

The colouring matter of the turmeric can be extrocted from
the pawder either by direct solvent extraction or by extraction
with ogpeocus alkal ond subsequent predipitation with adid.
Praducts containing the total active constituents of turmeric and
useful in the treatment of gall complaints hove been prebored
from aqueaus extracts of the rhizomes. Curcumin is used os a

dye for silk, paper, wood and food stuffs.
Auurvedic uses

It is used varicusly as candiment, curny powder, a dyeing
agent and particularly as a medidne even in vedic times. Itis o
symbol and token of auspicicusness. Rhizomes are used in
many ceremonies in Hindu Farmities. For improving complexion

and far remaving unwanted hairs a paste af it is regulariy

applied on the foce. As an
ingredient in curry powder it
improves the flavour and func-
tions as an antiseptic,
antipoison factor. it is recog-
nized as an aromotic, stimu-
lant tonic, carminative and
anthelmintic. Juice of emblic
myrobalons ond turmeric with
honey is given for diabetes.
Turmeric with Qdmum sanc-
tumis a common remedy for
insect Dites. Turmeric pawder
is sprinkled for stapping
bleeding. In small pox and
chicken pox o poste of tur-
meric and naem leaves is ap-
plied to fadiitate the process
of scabbing. Turmeric and
tomarind boiled in water is
used as a latian for sare eye
and conjunctivitis.  Turmeric is
good for treating ecsnophilia,
Rajanyadi cheornam,
Saraswathe chocornam and
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many other recipes intended for promotion of health and in-
teligence of children contain turmeric. A very popular redipe
with turmeric is "Haridra-khandum® which is the best medicine

for curing pruritus and urticaria and all skin diseases.

In Indian system of medicine, turmeric is used as a sto-
machic, tonic, blaod purifier, antiperiodic, alterative ete. It is
also prescribed for common cold, skin infections, indolent ul-

cers, inflamed joints and ophthalmio.
5. Cardamom

(Batanical nome _ €lettaria cardamormum Maton, Family -
Zingiberaceae; Vernacular names — €la (Sanskrit), Elayachi
(Hindi), Elarm (Malayalom).

Dravyaguna

Guna - Snigdha, Lakhu, Dipanam, Rochanam,Buksham,

Hrdyam, Pttolam, Vrsyam

Aaso - Hatv, Madhurem

Viryo - Sitam :

Viooka - Madhurom

Horma - Vathahare, Kapha-Svasa-Kasaharam,
Mutrakrechaharam, Asyavairasya samanam,
Garbhapatakaram, Hiddhma-daha samanam.

Distribution

Two types of ‘€la’ nomely ‘Saockshma ela’” and ‘Sthoolo
ela’ are mentioned in Avurvedic literature.  ‘Sookshame ela’
{small cardamom) grows in South India and Sri Lanka. The
drug has been mentioned in Sushrutha Samhito. Ryurvedic
practitioners and the experts dealing with medicinal plants are

of the opinion that Elettario cardamemum Maton is the

‘Sookshmo elo’ and seeds of
Amomum subulatum Roxb.,

the 'Sthoolo ela’
Phytochemistry

Cardamom capsules contoin
moisture 20.0; protein, 10.2;
ether extr, £.2; mineral mat-
ter, 5.4; crude fibre, 20.1; car-
bohydrate, 42.1; calcum,
0.13;
0.16% besides iron, 5.0 mg/

and phasphorous

100qg. Also contain valatile oil
(2-8%), which causes the
aroma ond theropeutic

properties.

~ The principal canstituents

of the il are dinedl, terpinene,
fimonene, sabinene ond ter-
pineol in the form of formic
and acetic esters. Fathy odds
like caprylic, aleic. palmitic,

myristic etc. are also present.
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Ayurvedic uses

In medicine it is used as an adjuvant to corminotive drugs.
Powdered cardamom mixed with ginger, dove and caraway

is good stomachic and useful in atonic dyspepsia.

Cardamom is used as a hame remedy for indigestion, nau-
seq, halitosis and bronchial infections. It is used in Yogos to
cure skin diseases, colds and inflommations. “Eladigana’ as
the name signifies starts with €la as its first ingredient used for
curing vata and kopha diseases, itching and poisors and im-
proving digestion, curing vomiting, cough etc, It is used to

stimulate in cases of snake bite poison.
6. Nutmeg

(Botanical name -Myrstico fragrons Hautt; Family - Myristi-
cacgae; Vernacular names — Jotiphalah, Jatipatri (Sanskrit),
Jaiphal, Javitri (Hindi), Jathikai, Jathipatri (Moloyalam)

Dravyoguna (Jathiootr)

Guno - Tikta

Aasa - Laghu

Virpa - Ushnia =
Vicoko - Snigdha

Horma - Kasa, Swasa Dravuaguna (Jathikka)

Guna - Ushna

Virpe - Ushna

Haorma - Hrimighnam, Deepano

Distribution

Myristico fragrans, is o native of Maluccas, now cultivated

in many tropical countries of both hemispheres. In India,

it is grown in Tamil Nadu,
Kerala, Assam and ather hot-
ter parts of India.

Phytochemistry
Nutmeg kermel

Nutmeq kernel cantains
maisture, 14.3; pratein, 7.5;
ether extr, 36.4; carbohy-
drates, £8.5; fiore, 11.6; and
mineral motter 1.7%; caldum,
0.12; and phasphorous,
0.24% besides iron, 4.6mg/
100q. It also contains a vola-
tile oil (6 -16%), starch (14.6-
24 £%), pentosans (2.825%).
furfural (1.5%) and pectin.
The principal constituents are
o fited oil, a volatile oil and
starch. The flavaur and thera-
peutic actions are due to the

volatile oil.

The percentage of volatile

cil in autmeg varies from 6-
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16% according to the origin and quality of the spice. Commer-
ciol oil is derived from broken ond wormy nutmegs. Ol of
nutmeq is a mebile, almost colourless or pale yellow liquid
with characteristics odour with d-pinene and d- caomphene as
the mojor components. Together they constitute 80% of the
oil. Other constituents are B-pinene, dipentene, p-cymene, d-
linalool, 1-terpinen-4-ol, dlo-terpineol, geronil, safrole, eu-
genol, isoeugencl, an aldehyde with citral odour, myristicin (3-
methoxy-4, 5- methylenedioxy-1-allylbenzene), myristic acid
and esters of myristic and other fatty ocids. Muyristicin is toxic
when ingested in large omounts and s liable to couse fatty

degeneration of the liver.

Nutmeg starch resembles legume starche in appeorance
and individual grains show, under the microscope, o well de-
veloped cracked hilum. The grains ore irreguiar in shape ond
vary in size from Sy to S0u; compound grains with upto ten

components Qre commaon.
Mace

-‘1 Mace contain moisture, 15.9; protein, 6.5; ether extr,, 24.4;
corbohydrates, 47.8; fibre, 3.8; and minerol matter 1.6%; col-
dum, 0.18%; and phosphorous, 0.10% besides iron, 12.6mg./
100g. I also contains a volatile ail (4-15%) amylodextrin
(25%). reducing sugars, pectin and resinous colouring motter.
The chief constituents are the volatile ail (oil of mace). The oil
dosely resembles nutmeq oil in odour, flavour ond composi-

tion and no distinction is mode between them in trade.

Mace yield a fat similar to that from nutmeg but in @ much

smoller amount. A sample of lndian mace gave 26% of red

coloured fot (18-20% after re-
moval of volatile cil an extroc-

tion with carbontetrachloride.

The aomylodextrin is
present in mace in the form
of gronules, visible undar the
microscope (size, 5-7 ).
They are compound and ir-
reqular in shope with a dis-

tinct hilum.,
Ayurvedic uses

Both nutmeg and mace
are used as condiment and in
medicine. In ecstern countries
they are used more as a drug

thon as condiment. Nutmeg

is stimulant, carminative, os-

tringent and ophrodisiac. it is
used in tonic and electuaries
and forms o constituent of
preparctions prescribed for
dysentery, stomach oche,

flatulence, nousea, vomiting,
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malaria, rheumatism, sciatica and early stoges of leprasy.
Excessive doses have a narcatic effect, sumptoms of delirium
ond epileptic convulsions appear after 1-6 hours. Mace is
also chewed for masking foul breoth.

Qil of nutmeg or mace hos been recommended for the
treatment of inflammations of bladder and urinary troct. The

oif is some what toxic and shouid be used with caution.

Nutmeg butter is used as a mild external stimulant in cint-
ments, hoir lotions and plasters ond forms o useful opplicotion

in cases of rheumatism, porolysis and sproins.

Alcoholic extracts of nutmeq show antibacteriol activity

against Micrococcus pyogenes var Qureus.

it is also useful in helminthiasis, cough, osthma, omenor-

rhoeqa, dysmenorrhoeq etc.
7. Black cumin

(Botonical name - NMigele sobive linn. Fomily -
Ronunculaceae, Vernaculor names —Upokunchika, Krsnojirakam

(Spnskrit). Halonji, Halajira (Hindi), Karinjeerokam (Maloyalam))

Dravyaguna h."

Guna - Lakhu, Tikshna, Madhyam, Ruksam

Roso - Tiktom, Hotu

Virpo - Ushna

Viooka - Hatu

Harma - Haphanilagt, Agnivardhokom, Sulaghnam,
Garbhascyovisadhcnom

Distribution

Occasionelly found os o weed of cultivated crops in Punjab,

Himachal Pradesh, Binar and

Assom.
Phytochemistry

Total ash, 3.8 — 5.3; ash
insol. in HC, 0.0 -0.5; valotile
il 0.5 ~1.6; ether extr. (fatty
aif), 35.6-41.5; and aicohafic
acidity (os oleic acd), 3.4 -
6.3%. The yellowish brawn
volotile cil obtoined from
steom distillation has an un-
pleasant adour. The oil con-
tains carvone (45 - 60%), d-
limonene ond wmene. A car-
bonyl compound nigellone
(ClgHgeON, m.p. 195-67°)
has been isolated from the oil.
Besides fatty valatile oil, black
Qurmin contains a bitter prin-
ciple (nigellina) tannins, res-
ins, proteins, reducing sugars
(mosthy glucose) sapenins
and other olcohol - soluble

arganic adids. The free omino
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acids present in dormant seeds are cystine, lysine, aspartic

add, glutamic acid, alanine, tryptophen, valine and leucine.
An amorphous saponin (G, H,,O, m.p. 310°) which on hydroly-

sis yield a yellow phenol (C, H, O, m.p. 2759 and glucose
and toxic saponin, melanthin, which gives on hydrolysis

melanthigenin (C O, m.p. above 325°, probably identical

30H48
with hederagenin) are also identified. A lipase is present in
the seeds. leaves contain ascorbic add (257.70mg/100g)

and dehydroascorbic acid (22.5mg/100g)
Ayurvedic uses

Seeds aof M. sativa are carminotive, stimulant, diuretic, em-
menagogue, galactagogue ond are used in the treatment of
mild cases of puerperol fever, skin eruptions. Alcoholic extract
shows antibocterial activity, It is alsa used os a preservative

against insect attack of woolen and linen cloths.
8. long pepper

(Botanical name - Aper longum Linn. Family Piperaceae;

Vernacular names - Pipali (Sanskrit), Pipli (Hindi), Thippali

(Malayolam)
Dravyaguna %

Guna - Snighda, Lakhu, Tikshna

Rasc - Hatu

Vima - Anushnashetta

Vicoko - Madhura

Dosho - Hophavathohara

Hommo - Deepaniya, Swaosokasahara, Shaalaprashamana,

Anahaghna, Viishya, Panchani, Jwarahara, Medhya.

Distribution

Qccurs in the hatter parts of India. The main sources of

supply are Assam, West Ben-
gal, Nepal and Uttar Pradesh.
Small qguantities are alsa avait-

able fram ever green forests

of Herala. <Cultivated in
Maharashtra, Andhra
Pradesh, Tamil Nadu,
Herala etc.
Phytochemistry

The recent work on the
fruit of 72 longum has shown
the presence of the olkaloids
(4-5%) and
piplartine (m.p. 124-1259),

and two new liquid alkoloids,

piperine

one of which is designoted as
alkaloid A. Fhis is closely re-
}otec’ir to pellitorine producing
marked solivation, numbness
and tingling sensation of mu-
cous membranes of maouth,
Alkaloid A shows significant in

vitra antitubercular activity
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against Mycobocterium tuberculosis H-37. RV strain. It inhibits
the growth of the bacillus in 20 ig/ml. Sescmin (CH,,O,, m.p.
122°), dihydrostig-masterol and a new steral, piplasterol are
also present in the spikes.

Dried fruit of £ longurm on steam distillation gave 0.7 per-
cent of an essential ail with spicy odour resembling that of
pepper and ginger oils. The oil containes, n-hexadecane, 0.7;
n-heptadecane, 6.0; n-octadecane, 5.3; n-nonadecane, 5.8;
n-eicosane, 4.7; n-heneicosane, 2.5; o-thujene, 1.7;
terpinclene, 1.3; zingiberene, 7.0; p-cumene, 1.3; p-methexy
aceto phenone, trace; dihydrocarveol, 4.3; phenethyl alcohol,
2.1;: and 2 new monocyclic sesquiterpenes 15.5, 11.1%, re-
spectively.

The piplamul (roots ond thicker parts of stem) contains pi-
perine (0.15 - 0.18%) piglortine (0.13 —0.20%) ond traces of
yellow crystalline pungent alkaloid (m.p. 116 -17°). Cther
constituents found in the drug indude triacontane, diydrostig-
masterol, an undefined steroid (m.p. 122-23°), reducing sUg-
ars and glycosides. Twio new alkaloids, nomed piper longumine
(probably identicat with pipartine:, (CH,ON. m.p., 1242, 0.2
~ 0.25%) and piperlonguminine (C, H,,O;N, m.p., 166-68%
Q.12%), besides piperine hove been isolated from the roots .
Ayurvedic uses

Charaka has described the medidnol properties of the plont
as an appetlite, stimulant, onti colic, anti-tussive and inducing
resistonce to Infections.

Rlcoholic extracts of the dry fruits ond agqueous extracts of
the leaves show activity ogainst Microcoacus ppogenes vor.
oureys and Escherichio coli. €ther extroct of the fruit shows

larvididal properties.

fruits and roots used for
diseases of respiratory troct
viz. cough, bronchitis, asthma
etc. as counter — irritant and
analgesic when applied lo-
cally for muscular pains and
inflammations; as a snuff in
coma ond browsiness and in-
ternally as corminative; os
sedative in insomnia and egi-
lepsy; as general tonic and
haematinic; as cholagogue in
obstruction of bile duct and
goll bladder; as an emmmeno-
gogue and abortifadient and
for miscellaneous purposes os
anthelmintic and in dysentery
and leprosy.

fFor all liver ond spleen dis-
orders long pepper is a good
medicine. It is an ingredient
in rejuvenating medicing. It
It is

good for caugh, consumgption,

has rasayanic effect.
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breathing troubles, hiccough, piles, dyspepsia, irregular fever,

voice troubles and all diseases due to vata ond kopha.

Vardhamana pippali — ten long pepper graund ond pasted
with mitk on the first doy; then increose biy ten each day. When
the number reaches 100, start reducing by ten each day. Thus
1,000 long peppers are taken in during nineteen days. €ach
day ofter the medicine is digested sgedial diet of rice with milk
and ghee is given. This is very effective in curing ascitis due to
liver and spleen. This treatment is good for increasing semen,
prolonging life and improving intelligence. Long pepper is used
in many ways cgainst ung, beriberi, asthma and bowel

disarders.
9. Black Pepper

(Botanical name- Pper nigrum Linn, Family — Piperaceae;
Vernacular names - Maricham (Sanskrit), Kalimirch (Hindi).,
Hurumulaku (Malayalom))

Dravyaguna

Guna - Lakhu, Tikshna

fAasa - Hatu

Virpa - Ushna T

Vioaka - Hatu -

Harma - Haphavatqjit, Dipana, svasakasahara, Sulahara,
Krimihara, Vrsya, Cakusya

Distribution

Mostly found in the hot and moist parts of India, Sri Lanka

and other tropical countries.
Phytochemistry

Analysis of a sample of green pepper gave moisture 70.6;

protein 4.8; fat 2.7; carbohy-
drates, 13.7; fibre, 6.4; and
mineral motter 1.8% calcium,
270; phasphoraus, 70; iran,
2.4; thiomine, 0.05; riboflavin,
0.04; nicatinic acd C.2; and
ascorbic acid, 1 mg/100g;
carotene (as vitamin A), 00
U100 g.

Starchis the predominant
canstituent of pepper. It ac-
counts for 34.1 percent in
black-pepper, 56.5% in white
pepper and 63.2% in decor-
ticoted white pepper. Pepper
is rich in lysine, histidine and

aystine.  Other amino acids

_identified in black pepper are

arginine, asparagine, setine,
glutamic acid, threonine, B-
alaning, y- aminobutyric add,

and pipecolic acid.

The alkaloid piperine
(€ HON,. m.p., 129-30°) is
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considered to be the major constituent responsible for the bit-
ing taste of black pepper

Piperiting (C,oH,, O,N, m.p., 146 - 49°) a vinyl homologue
of piperine was found to the extent of 0.23 — 0.82% in Indian
samples of black pepper. Methyl caffeic acid piperidide ond
an optically active B-methyl pyrroline are also reported.

The volatile ail present in the cells of pericarp consists of
terpenes, 1-pheliandrene; caryophyllene and digentene.
Along with this, piperanol, conyophyllene oxide, ayptone and
an olcohol have been identified.

Ayurvedic uses

It is useful as an aromatic stimulant in cholera, weakness
following fever, vertigo, coma etc, as o stomachic in dyspep-
sia and flatulence, as an antiperiodic in malarial fever and as
on alterative in parapleqio and arthritic diseases. €xternally it
is valued far its rubefacient properties and as a local applica-

tion far reloxed sare throat, piles and same skin diseases.

Pepper is acrid and bitter, light, hat and oppetizer, stimu-
lot®s digestion, diminishes semen ond is abrosive and
ematiative, increases pitto, decreases kapha and vato and
destroys warms, good for treating asthma, caugh, heart
troubles, diobetes and piles.

White pepper is good for eyes. 5 to 10g of powder with
honey, ghee. sugor or joggen) cures fever. A decaction of
pepper ond Odmum sonctum will cure influenze. In ploces
where filaria is endemic, daily use of pepper is protective proc-
tice. In variaus skin diseases with itching, external opplication
of pepper paste with caconut milk is presaibed. Its’ fumes
are made to inhale by epileptic potients when they foll down.

For Nyctalopio, pepper with
airds is applied in the eyes
as callyrions.

10. Clove

(Botanical nama-
Sypzugium aromoticum Unn.;
Merrill & Perry. Family
Myrtaceae; Vernacular names
Lavangom (Sanskrit),
Lavang (Hindi), Harayampy,

Grampu (Molayalam))

Dravyaguna

Guna - Lakhuy, Snigdha

BRoso - Hatu, Thiktom,
Hatu

Virpa - Seethalam

Vipoko - Haty

Harma - Nethra hitham,
Deepanam,

Distribution

The cdove bee is o native
of some islands of the

Moluccos. It is cultivoted in
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Zanzibar and Pemba (Tanzania), lndonesia, Penang, Mala-
gasy, Mauritius and Sri Lanka. in India it is grown in Tamil

Nadu and Kerala.
Phytochemistry

Analysis of dried daves gives the following values, mois-
wre, £5.2; pratein, 5.2; fat, 8.9; fibre, 9.5; cther carbohy-
drates, 46.0 and mineral matter, 5.2%; calcdum, 740; phos-
chorus, 100; iron, 4.9mg. ond icdine, 50.7ugf/100g. The vita-
mins reported to be present are; carctene, 235ug; thiamine,
0.08mg and riboflavin, 0.13mg. Nicotinic add (1.51mg/100g)
is also present. The coves contain 13 percent tannin
(galiotannic acid); oleanocic add has been isolated from

spent cdoves (residue from the distillation of essential oil).
Clove oil

Steom distillation of dove buds yield a colourless or pale

yellow oil (14-23%), with the characteristic odour and taste of -

doves. The vield and properties of the oil vary occordihg to
the origin and quality of dove and the method used for distil-
lation. The products obtained from whole buds contains a
higher percentage (97%) of eugenorthon that in oil distilled
from cushed doves (eugenol, 94%). Water distillation yields
an oil of better guality and lower specific gravity
(eugenol, 85-89%) than that obtained by dry steam distilla-
tion (eugenal, @1-95%); the two oils are distinguished as ‘soft’

and 'strong’ oils’.

The dove bud contain free eugenol (70-90%), eugenal
acetate (2-17%) and caryophyllene (€ H, O, chiefly the b
form) s its main constituents. Amang the other constituents

present, the mast important is methyl-n-amyl ketone, to which

the oil owes its fresh and fruity
aroma. The oil obtained by
solvent extraction of dove con-
tains little or no caryophyliene,
but contains epoxydihy-

drocaryo phyllene,

The oil from flower stalks
(clove stalk) and leaves con-
tain o lower percentage of
total eugencl than the dove
bud oil.

Ayurvedic uses

Uoves are aromatic, stimu-
lant ond carminative. They
are used in various forms of
gastric irtation and dyspep-
sia. They are administered in
the form of powder or infu-
sion to relieve nausea and
vomiting to correct flatulence
and to exdte languid diges-
tion. The oilis used as o loca!
analgesic for hyperseasitive

dentines and carious cevities;
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o mixture of oil and zinc oxide is used as o temporary filling for
tooth-cavities. Used externally, the oil acts as rubefacient and
counter-irritant. Internally it is carminative and antispasmodic.
Claves are useful in halitosis cough, osthma, burning sensa-
tion, neuralgia, fever, general debility, tuberculasis etc. The oil

is useful in cough, bronchitis, etc.
11. Ajowan
(Botanical name- Trachyspermum roxburghionum (DC)

Craib; Family - Apiaceae; Vernacular names - Ajamoda (San-

skrit), Ajomud (Hindi), Ayamodakam (Malayalam))

Pravyaguna

Guna - Dipanam, Pacanam, Ruksam, Tiksna, Hrdyam,
Vrsyam, Laghu

Aasa - Hatu, Thiktam

Virpa - Ushna

Wpooka - Hotu

Harma - Haphapittoharom, Hrmighnom, Suleharam,

Netramayaharam, Chardi-Hikka-Prasamanam,

Vastisulaharom.

Distribution

Cultivated in many parts of India.
Phytochemistry

Fruits contain moisture 7.4; protein, 17.1; fot., 21.8; fibre,
21.2; carbahydrates, 24.6; and mineral matter, 7.9%; caldum,
1,525; total phosphorous, 443; phytin phasphorous, 296: iron,
97.7; sodium, 56; potassium, 1390; thiamine, 21; riboflavin,
28; and nicotinic acid, 2.1mg/100g; carotene, 71ug/100g.
Ajiowan owes its characteristic odour and taste to the pres-
ence af an essential ail (2-4%). Other canstituents in the fruits

include sugars, tannins and glycosides. The alcoholic extractis

found to contain & highly hy-
groscopic saponin, with a
haemolytic index of 500. A
yellow crystalling flavane
(m.p.291-94°) and a steroi-
dal substance {(m.p.140-
150°) have also been isa-

lated from the fruits.

The essential oil obtained
by steam distillation of the
fruits is known os Ajowan ail
(‘Ajowan ka tel’). The il far
a long time was the principal
source af thymal. The vield of
oil is reported to vary usually
between 2.0 & 3.5% de-
pending upon the area from

where the fruits are callected.

Ajowan oil is colourless or

brownish yellow liquid pos-

sessing a charadteristic odour

of thymol and a sharp burm-
ing toste. The principal con-
stituents of the oil are the
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phenals, mainly thymol (35-60%) and socme carvacrol. Thy-
mol easily crystallizes from the oil on cocling ond is known in
the trade as ‘Ajowon Ka phool® (Flowers of ojowon). The
remainder of the oil is called thymene. Thymene which consti-
tutes 45% of the oil has the following composition: p-cymene,
50-55; a-terpinene, 30-35; o — and B pinenes, 4-5; ond di-
pentene, 4-6%. Presence of minute amounts of camphene,

myrcene and A’ — corene are also reported.

The fatty oil from the original fruits was sharp in toste due
to the presence of essential cil (3.3%) while that from the
exhausted fruits had a bland taste. A somple of solvent
extracted oil hod the following fatty add composition: resin
acids 2.6; palmitic, 5.3; petraselinic, 48.1; oleic, 23.9; and Ii-
noleic, 20.1%.

reported in the oil. Petroselinic add has attraded consider-

Presence of A%t — octadecenoic add is also

able attention because of its capacdity to form a number of

derivotives.

Ayurvedic uses -

Rjowan is much valued for its antispasmadic, stimulant, tonic
and carminative properties. [t is odmini&tered in flatulence,
atonic dyspepsia and diarrhaea, and often frecommended for
chalera. It is used most frequently in conjunction with asafoe-
tida, myrabalans and racksalt. Ajowan is also effective in re-
loxed sore throat and in branchitis, and often canstitutes an
ingredient of cough mixture. Taken with buttermilk, it is a com-
mon remedy for relieving difficult expectoration due to dried
up phlegm. €xternally, a paste of the fruits on the chest is a

commen remedy for asthrma. Rjowan is also used in the prepa-

ration af lotions and ointments, appelied for chedking chronic

discharge. Ithas been shouwsn

to possess ontibiotic activity

against Solmoneiio typhoso,
Micrococcus puogenes, var.
oureus and Escherichia cofi
The roots of the cjowan plant
are reported to possess di-
uretic ond carminative prop-
erties and are used in febrile
conditions ond in stomach dis-

orders.
12. Fenugreek

((Botanical name -
Trigonelio foenum-groecum
Linn; Family - Fabaceae; Ver-
nacular names — Methika,

Methi, Halanusari (Sanskrit),

“Methi, muthi (Hindi), Uluva

(Malayalam))
Dravyaguna

Guna - Loghu, Buksho

Aosa - Hatu, Thikta
Virpo - Ushna
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Vipoka - Hotu Dravyaguna
Harma - Vatakaphaharo, Dipani Raktopittaprakepini, Guna - Lokhu, Snigdha
Jwarenashini, Balya, Amilamike, Shothaghna, Grahi,
Medohara Roso - Kot
o Vino - Ushna
Distribution
Vipoke - Hatu
Distributed in the Mediterranean region, €urope, fisio, South  Homa - otakophohara,
Africa ond Australio. Grows wild in Koshmir, Punjob and ve- E‘?;hom-
ridayam
per Gangetic Plains. Cultivated as a short term cash crap in Vrishya, Soalohara,
mony states. Deepana.

Phytochemistry

Seeds contain moisture, 13.7; cude protein, 262; fat, 5.8;
fibre, 7.2; ather carbohydrates 44.1 and ash 3.0%. The val-
ues For some of the mineral constituents of the seed ore: (e,
160.0; P. 370 (phytin P, 151); Fe, 14.1 (ionisable Fe, 1.5): Na,
19.0; and K, 530mg/10Cq.

The seeds cantain 6-8 percent fatty cil (fenugreek ail) with
a foetid adaur ond bitter taste. The seeds contain a small
quontity (less than 0.02%) of a brown- coloured essential oif

of intense odour
*
The other components of the seed are flavonoids and

N
steraidal saponins. Quercetin and luteclin have been identi-
fied as the free aglycones. Another sapogenin, tigogenin is
reported to be present in traces. The presence af a few more

sapagenins incduding gamogenin has olsc been reported.

An clkaloid, triganelline (CH,O,N), methylbetaine of nico-
tinic acid is present in the seeds in a concentration of about
0.38 percent. [t yields nicotinic acid on heating with hydro-
chloric acid at £60-70°. The alkaloid exerts no marked physi-

clegicat action. The seeds also contain chiorine.

The plant contains a num-
ber of steroidal sapegenins.
Two furastanol glycosides
and hederagin glycasides
have been reported. The ¢l-
kaloids trigonellines, triga cou-
marin, trimethyl coumarin and
nicotinic acid are alsa present.
Muciloge is obundont in
seeds,. -

Ayurvedic uses

The seeds are aromatic,
carminative, tenic and galac-
tagogue. They are used ex-

ternally in poultices for boils,




abscesses and ulcers and internally os emolient for inflomma-
tions of the intestinal troct. They find opplication alsa in veteri-
nary medicne, and are used in poultices, cintments and plas-
ters and form @ censtituent of condition powders for cottle,
horses and sheep. Seeds are used to render musky hay and
compressed fodder palatable. The aqueous extract of the
seeds shows antibiotic activity against Micrococcus pyogenes

VQr. aurves.

Because of onti arthritic property methi seeds are used in
theumatic disorders and spondulosis. Itis alsa used for chronic
bronchitis, hepato and splenomegoly in the unani system of
medicine. The seeds and leaves are used in the treatment of

obesity.
13. Ginger

((Botanical name- Zingiber officinof Rosc; Family -
Zingiberacgae; Vernaculor names - Ardrakam (Sanskrit),
Adarak (Hindi), Inchi (fresh ginger) Chukky (dried ginger)
(Malayalam)

“Dravyaguna

Guna - lakhu, Snigdha i
Rosa - Haty

Vinsa - Ushno

Vpoko - Hotu

Hormo - Votokophohera, Rochano, Hridoyam Vrisiwa,
Soolohara, Deeponc,
Distribution

The glont is widely grown in Indie, Bangladesh, Taiwan,
Jamaica, Nigeria, Sierro-teone., S Lanka and South €ost Asion

cauntries.

Phytochemistry

The campasition of ginges
varies according to the type
ond the agro-dimatic condi-
tions under which it is grown.
Dried ginger contains moisture
8.5 - 16.5% crude pratein
10.5 -~ 15, cude fibre 4.8 —
©.8, starch 40.4 - 59, total ash
5.1-9.3 water soluble ash 40
-8.8 woter extr, 14.4 -25.8,
cold alcohal extr. 3.6 - 9.3, oc-
etone extr. 3.9 -9.3 and vola-
tile oil 1.0 - 2.7%.
green ginger contoins maois-
ture 80.9; protein 2.3; fot 0.9,
fibre 2.4; carbohydrates,
12.3; ond minerals, 1.2% be-
sides Ca, 20:P. 60 and Ffe.
2.6mg/100q. Ginger contains

Whereas

traces of iodineg and flucrine.

The vitamins present in

green ginger are thiamine
0.06; riboflovin 0.03; niacin




St budica

0.60: and vitamin € 6.0 mg/100g. The value reported for
carotene in the fresh rhizome is 40ug/100g

The characteristics pleasant and aromatic odour of ginger
is due to the essential oil, which can be separated from the
rhizome by steam distillation. The pungent principles of gin-

ger are non-velatile. They are oxymethiyl phenols
Ayurvedic uses

Ginger is valued in medicine os a corminative and stimulont
to the gastro intestinol tract. It is much in vogue os © house
hold remedy for flotulence and colic. An extract of ginger is
used as an adjunct to many tonic and stimulating remedy.
Externally ginger is used as a local stimulant and rubifacient.
Ricoholic extracts of the spice have been found to stimulote
the heart. Ginger is reported ta contain an antihistaminic fac-
tor. Itis induded among antidepressants and it forms an in-
gredient of scme anti norcatic preparations. In veterinory prac-
tice,®Winger is used as a stimulant and corminative in atonic

indigestion of horses ond cattle. g

Ginger, long pepper and pepper are together called
‘Trikatu’. These three acrids as a group form an ingredient
formulation for digestive troubles. ‘Trikatu' os such is a medi-
cine for cough, obesity, elephantiasis, indigestion, asthma and
cold (Ashtanga Hridoya). Ginger, though acrid in taste, in post
digestive (Vipaka) act as a sweet, cures Vata and adts os g

tonic. It promotes virility and is a good appetizer. In veerya

(potency) it is hot but unctu-
ous and light and increase di-
gestion. In distension of stom-
och it is given with castor oil.
It is very effective in ‘Amavota’
with pain on the joints. Stom-
ach pain and nausea due to
purgative are relieved if taken
with powder cof dry ginger.
Ginger is used as o remedy
for diarrhoea and constipa-
tion. In head aches caused
by excess ‘pitha’ o paste of
dry ginger and sandal wood
is applied on the fore-head.
In hysteria-and insanity, gin-
ger is used as collyrivm and
errhines mixed in water or salt
water, For ancrexia and
indigestion, juice of fresh
ginger, lemon juice and rock
salt are taken tagether

before meals.
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TECHNOLOGY DEVELOPMENT AND TRANSFER FOR
PROMOTION OF HORTICULTURE

. Objectives

Popularaztion of new technologies/tools/techniques for commer-
cialization / qdopfllon

Introduction of new concepts to improve farming systems

Upgradation of skills by exchange of technical know-how.

Consolidating research efforts for specific problems.

Jdentification/ collection, rapid multiplication & popularization of indigenous
crops and other flora of horticultural importance with emphasis on domestic
and export pramotion.

Familiarization and exposure towards the newer scientific corcepts/temper
and research & development from hitherto unknown, unexplored and
traditional status of farming and post harvest management on to the

modern lines.

. Eligible Components

Introduction of new technologies

. Visit of progressive farmers

Promotional and extension activities

2
1

2
3.
4. Expert services from India/abroad
5.
o)
7
8
9.

Technology awareness

. Organisation/participation in seminars/symposia/exhibitions

Udyan Pandit

: Publicity and films

Ohservation-cum- sfudy tours abroad

10. Henorarium to scientists for effective transfer of technology.
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history of India. Spice trode

ployed a mojor
rale in the palitical

between India and Mediter-
ranean countries thrived priar
te Christion ero and fome of
indian spices indirecty re-
sulted in discovery of America
by Columbus and landing of
Vasco-de-Goma in 1498 at
Calicut directly led to coloniza-
tion of India, firstly by the Por-
tuguese fallowed by the
French, the Dutch ond the
British and finally the country
becoming part of the British
Empire.

These high value export
ariented crops cantinue to
ploy an importont rale in the
ogricultural economy of the
country. india is the leoding
producer of black pepper.
forge cardomom, ginger and
During 2000-2001
the country is expected to

turmeric.

earn obout Rs.2025 crore
from export of spices and

value added spice products.

IISR THROUGH YEARS

M.HK. Nair

Director (Rtd.)
Central Plantation Crops Research Institute
Hosaragod -671 124

Genesis of spices research

The combined Madras Presidency initiated spices research
in 1949, by establishing Pepper Research Scheme at Panniyur
and during ecrly fifties, research on cardamom was initiated
at Mudigere in Karnatoka ond Pampadumpara in Kerala.
Realizing the need for research and development of spices in
the country, Gavt. of India canstituted a Spices Enquirg Cam-
mittee in 1951 ond bosed on the Committee’s recommenda-
tion submitted in 1953, the Govt. of India entrusted the spices
researcn work to the indion Coundl of Rgricultural Research.
To assist the ICAR in advising, planning and co-ardinating the
implementation of the recommendation of the Spices Enquiry
Committee, o Central Spicé_é and Cashewnut Committee was

olsa set-up.

Improvement of spices in the country received a boost with
the initiotion of Al India Coardinated Spices and Cashewnut
Improvement Project in 1971 with its headquarters at the Cen-
tral Plantation Crops Research Institute, Kasaragod established
one year ecrfier. The Al india Coordinated Praject on Spices
ond Coshewnut had the moin

thrust on increasing produc-
P R

f (lifp) ¥

tion and productivity of these

crops. Initially the: project with 2

few centers had the mondate
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to evolve high vielding variet-

ies, standardization of fertil~
izer and management prac-
tices and cantrel measures for
pests and diseases of black
pepper, cardamom, ginger
and turmeric. Grain spices
namely, cumin, carionder, fen-
nel and fenugreek were in-
cduded during the V Plan Pe-
riod and the praject was bi-
furcated end All India Caordi-
nated Research Project on
Spices was shifted to Calicut
with the estoblishment of the
National Research Centre for
Spices in 1986. The scope of
the spices project grodually
én!orged through the plon pe-
riods and at present the
project ha® 20 centres in 15
states devated to R & D work
on 12 spice crops including

large cardamom.

During the Fifth Five Year
Plan, the ICAR realized the
need to initiate basic and ap-
plied research on mojor
spices, viz. black pepper, car-
damaom, ginger ond turmeric

and olso tree spices. With this objective, o Regional Station of
CPCRI for spices was established, which started functioning in
a rented building ot Colicut on 10* Navember, 1975. The then
Director of CPCA, Dr. KV. Ahamed Bavoppa, asked this author
to head the Regional Station and the team consisted of one
scentist  (Dr. T. Premkumar, now at CTCRI, Trivondrum) ane
Technical Officer (Dr. M_J. Rotnambal, now ot CPCRI,
Hasoragad) and  ene junior derk and o Jeep. Within a year
Dr. ¥R. Sarma ( the present Director of 1SR, Calicut) end Dr,
P.N. Ravindran (the present Praject Co-ardinator, AICRP(Spices)
joined the team, We recall with nastalgio, that this small groug
of workers with minimum fadilities were able to lay the foun-
dation to establish the lorgest genebank of spices in the world,
initiate crop improvement programmes in major spices, stan-
dardize input requirements for higher vield and clso develop
plont protection techniques. Joining of three other scientists
viz, Dr. Rohini lyer (now Head, Plant Protection, CPCRI
Kasoraged), Dr. AK. Sodanandan ( now Emeritus Scientist,
I5R) and Mr. B. Krishnamoorthy, (now Princigal Scientist, ISR,
Calicut,) during the V Plon Period was o boost ta this hand-

picked team of scientists.

Here it is worth menﬁoning the visionary role played by the
ICAR
Dr. M.5. Swomninathan. Originally it wos contemploted by ICAR

then Director General, Padmavibhushan
to establish the center exdu-
sively at Peruvannamuzhi

abaut 51 KM north east of

of ey
Calicut in o dense forest. On $/ . :E
T
the advice of Dr. M. S, a "‘l /8
Sworminothan, we organized o
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the first National Seminar
on Pepper ot Calicut an
19 Dec. 1977 which
Dr. Swaminathan himself in
augurated. During the field
visit he reclized the remate-
ness of Peruvannamuzhi and
the hardship scientists have
to face, if the entire center
is established at
Peruvannomuzhi. He directed
me ta find & suitable focation
at Calicut dty far the main of-
fice, labaratory and residen-
tial complex. Fortunotely Far
us, about 14 ha. of land as-
signed to €SI Carporation waos
available ot a nominal price
af Bs.3.00 lakh within Calicut
corporatian and DrM.S.
Swaminathan sanctioned the
amount an the spot ond thot
is how the head quarters of
158 is at Calicut.

It was o matter of gride for
the sdentists warking at the
Regional Station, that within
a decade of its astablishment,
the station waos upgraded ta
the Notionol Research Cantre
far Spices (NRCS) during the

Vil Plan (Rpril, 1986) and | had the privilege of working as the
Director of NRCS, Calicut far more than an year in addition to
my regular job as the Director of CPCAI, Kasaragod. The Car-
damom Reseorch Centre, Appangala, which was transferred
from Indian Institute af Horticultural Research, Bangalore to
CPCRI, Kasaragod earlier (1974) wos also merged with the
1986.
Dr. A. Ramadasan succeeded me os the Officioting Director of
NACS far o short whiie, before Dr. HV. Peter (now Vice-Chan-

Natianal Research Centre for Spices in Rpril,

cellar, Kerala Agricultural University) was appointed the regu-
Based on the efforts of Dr K.L.
Chadha, the then DDG {(Horticulture) ond Dr. K.Y, Peter, the
(QRT of the center and Parliarnentany Cammittee (Rajye Sabha)

lar Director of the center.

recommended to upgrade the center ta a full-fledged Insti-
tute far Spices Research and the Indian lastitute of Spices Re-
search became a reolity in July, 1995,

|. Achievements of Indian Institute of Spices Research

It is oppropriate  to _mention the major achievements of

the center, on the occasion of celebrating Silver Jubilee.

1. Germplasm

The lISR maintains one of the largest spices germplasm in
the

accessions of cardamom, 637 accessions of ginger, 786 tur-

waorld consisting of 3097 bladk pepper accessions, 313

meric, 478 nutmeg, 227 dave, 299 dnnaman, 29 Gardinia and
180 allspice besides po-
orika(38) and vaonillo (40).

2. Varieties

ﬂ-!"i !i

ui

] :Faz*‘

‘ Ju-ﬂ"

Five high yielding varieties
of black pepper, five varieties
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of turmeric including the first
open pollinated progeny se-
lections, two cardamom vari-
eties, one ginger variety and
two varieties of cinnamon
were evolved/selected and
released for cultivation. Two
more ginger vorieties, ond
one each in cardomom and
nutmeg are proposed for re-

iease.
3. Propagation

Plant propagotion tech-
nique has bean stkandardized
with a high multiplication rate
af 1:40 in black pepper and
1:30-40 in cardamam (trench
methad). A trench method to
praduce rooted cuttings af
pepper directly from single
nodeis also developed at the
Institute. Clonal propagation
technique has been stan-
dardized for cassia (air lay-
ering). dnnamon {cuttages),
dove (opproach grafting) and

nutmeg (epicatyl grafting).
4. Biotechnoelogy

Protocol for micrapro-

pogotion has been devel-

oped for 40 spices induding black pepper, large and small
cardomoms, ginger, turmeric, dnnamon, cassia and nutmeg.
Somatic embryagenesis and/or regeneration have been
achieved in pepper, cardamom, dnnamon and ginger. Work
on moleculor choracterization of germplasm of spices, genome

mapeping, and transgenics are in progress.
5. Crop production

High production technclogy has been stondardized for bladk
pepper ond cardamom. Fertilizer recommendations and spac-

ing have been standardized to obtain high vield.
6. Crop protection

Technologies have been developed for effective manage-
ment of Fhutoohthora foot rot and slow decline of black pep-
pes, hotte and seedling diseases of cardamam and rhizome
rot of ginger. IPM technalogies hove been deveicped to effec-
tively control pollybeetle, top shoot borer and scale insects in
block pepper; thrips, shoot and capsule borer and root grubs
in cardamam and shoot borers and rhizome scales in ginger
and turmeric.

ll. Gaps in production and productivity

It is estimated that during 1997-98, India exported 59.7%
of Ylack pepper and 4.4% of the cardamom out of 57,300
metric tons of black pepper and 5900 MT of cardamom pro-
duced in the country. How-
ever, the cauntry exported
only 7.9% of the total spices
produced in the country, g/
thereby capturing 50% of the B!
woerld spice import.  India is

P nrre e ve
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also the largest consumer of
spices in the world. To
achieve enough exportable
surplus after meeting the da-
mestic need, there is need to
increase praductivity and
thereby production.

from the resume of re-
search achievements men-
tioned earlier, let us examine
whether research support is
available for increasing pro-
ductivity. The average no-
tional productivity of mojor
spices has been far below the
productivity level achieved by
the pragressive farmers and
olso the productivity achieved
ol research stotions cs indi-
coted in the Table. 1

[t is clear that utilizing the
ovailable research results,
substantiol increose in produc-
tivity of black pepper. carda-
mom, gingar ond turmeric con

be achieved.

There is an impressive list
of high yielding varieties in
spices released in the coun-

try induding those from 1SR,

Table 1. Potential for groductivity increase at national level (kg ha™')

Crop National Progressive Research
former station
Block pepper 290 2000 2445
Cardomom 198 1625 450
Ginger 2491 5500 8250
Turmeric 92738 6200 10700

Source: Sivaraman, K and Peter, KV (1999). An overview of spices devel-
cpment in India, Proc. Summer School on Improvement of Plantation Crops.
CPCAI, Hosaragad.

Calicut. The spice farmers have the choice of 12 high vielding
varieties in biack pepper, 14 in cardemom, 7 in ginger, 18 in
turmeric, 13 in corionder, 5 in cumin, 4 each in fennel and
fenugreek, 2 in nutmeg and 3 in annamon. In spite of impres-
sive production technelogies available, the low national aver-
age vield con be attributed to in-effective transfer of tech-

nologies to the farmers.

In view of the globalization and fall in prices in all the plon-
tation crops induding spice, the only alternotive. available to
the spices farmers is to increose the productivity. Now let us
briefly examing the strategies to be adopted to increase the
productivitg_ through research and tronsfer of technologies to

the spice formers.

[Il. Strategies to increase production and productivity
of spices

1. Planting materials —
need and availability

] o+ S iCeg
Disease free planting ma- &%
Sfeef . \2
teral in sufficient quantity is A "‘l‘,;\‘
one af the basic pre-requisite =




for boosting spices produc-

tion. It is estimated that by
2002-03, 11,795,300 pepper
cuttings, 4888.9 MT ginger,
80.3 MT chilli seeds, 14020
MT turmeric, 491 .8 MT corian-
der, 2573.5 MT gorlic, 178.2
MT cumin, 8.2 MT fennel, 93
MT fenugreek, 1.0 MT celery,
28600 dove seedlings, 43650
nutmeq seedlings and 9075
cinnamon seedlings will be
needed in the country. The
need of the hour is to make
available adeguate healthy,
rooted planting materials
te the needy farmers either
through centrally sponsored
scherz@s. State Departmen-
tal nurseries ar through other

private/public sources.

2. Management of diseases and pests scenario

For the major diseoses and insects attacking spices, chemi-
cal pest control strategies ore available. However, often pes-
ticide residue in spices results in problems espedally in case of
the exportable commodities. further, many of the plant pro-
tection chemicals are not ecofriendly. In view of this, biclogical
control strateqy  combined with resistance breeding will have
to receive utmost priority. It hos been estimated that by 2006,
there would be 5-6 fold increase in organic market all over the
world.  India hos the capability in organic spices production
and this lead needs to be fully exploited to the country’s ad-
vantage. Technologies developed ot the Indian Institute of
Spices Research, in the field of biocontrol of pests and dis-
eases are given in Table 2.

In spite of mony biocontrol agents available barring Ticho-
dermo Spp. and VAM, the effectiveness of other biocontrol
agents in large scale field trials is yet to be demonstrated. Itis
also to be ensured that these biocontrol ﬁrgéﬁfs"(—)re easily

available through many outlets at affordable rates.

3. Resistance breeding

Another thrust aréa of relevance is resistance breeding, to

Table 2. Biocontrol of diseases and insedt pests

Spice Pests

Biocontral agents

Black pepper

Nematodes

Cardamom

Fhutoohthora coosic
Scale insects
Tap shoot borer

Rhizome rot and root
knot nematode

Trichodlerma Spp. in combination with VAM,
Chilocorus Spp.

Aponteles cyprs — parasite
Trichoderma Spp. with VAM

S ICe
- i

o
A
Pk

Verticitlium chlomycasporivm 3-" .

Trichodierme Spp. and Paeciiemyces] =
Hodnus
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develop disease and insect

pests toleront vorieties. In
black pepper, two
Fhytopthora tolerant
(Coll: 1041& P 24) ond two
drought taleront lines are
identified besides two inter-
specific hybrids in Poer hav-
ing resistonce to ‘polly’
beetle. Coll. 1041 and P 24
may be relecsed as new va-
rieties. The cardamom vari-
eties, AR-1 and ISR Vijetho
recommended for release
from ISR, Calicut are having
resistonce to rhizome rot ond
‘Katte’, respectively.
more resistant fines in corda-

Few

mom are in pipeline.

Biotechnological tools may
be pressed into senvice in cose
of ginger and turmeric to
evolve diseose resistant vari-
eties, though farmers acdaim
that ISR ginger variety
Vorada, is not affected by
diseases.

4. Volue addition

In cose of export of spice
cils ond oleoresin, India has
virtual monopoly. During
1992-2000 India exported
3368 tons of spice oil and

oleoresin valued at Rs.32330.58 lokh. Lines have been iden-
tifiedivarieties released at ISR,  with high piperine in block
pepper, and high curcumin ha'' in turmeric. Farmers are to be
encouroged to cultivate them with o buy-bads arrangement
by the processors, with quality linked price structure.

5. Input technology and productivity

The spice formers require spedific recommendations to suit
different farming situations. Though high production technal-
ogy has been demonstroted in black pepper and cardamom,
average productivity in spices is very low. Input technologies
to specific prablems and location are to be developed instead
of o universal packoge of proctices to vorying forming situa-
tion under different agro-climatic conditions.

6. Holding size

In coconut, holding size has been found to have a direct
relation to the monogement of the plot and yield. Probably a
similor situotion exists in spice holding olso. When the holding
size is smoll, adequate income is not generated, leading to
neglect of the crop. Neglect of the homestead small holding
leads to low productivity and high cost of production. Small
holding alse contributes to crowded population of component
craps, and poor fertilizer and pests management. Effective
technologies are to be developed for spice farmers with small
holding.

Llet me conclude this article by congrotuloting the
scientists at ISR for the rapid progress ochieved by them
in a matter of two and
a half deccdes. | have
utilized this occaosion to
share some of my ideas for & NG
further lines of research in '
spices. .
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THE LEGENDARY HISTORY
OF SPICES

P. Pushpangadaon

Director
National Botanicol Research [nstitute
Lycknow - 926001

&

other aromatic plant products were the first articles traded by

pices have played a very fasanating role in shap-
ing the history of human culture and civilizotion.

Spices, condiments, fronkinscence, myrrah and

oncient people. Spice rade wos assacdiated with the rise and
foll of great empires, particuiarly in West, and hod led to the
great exploratians, sea voyages etc. in the ancient world. The
story of spices is cne of the romantic ports of our history and
also a story of cdventure, exploration, conquest and fierce
battles and rivalries among the countries, particutarly of the
Arabs, Persions and the western countries. The value of spices
in andent and medievol age was so great that they were
oftern®quated with gold and precious stones. Centuries be-
fore the birth of Greece and Rome, sailing ships were.carrying
Indion spices to Mesopotomia, Arabio ond Egypt. Relics of
spices found from excavations of Indus valley indicote the use
of spice by Indians even before 3500 BCE". The great Ayurvedic
masters like Charak ond Sushruta wrate great treatises on
RAyurvede between 2000 and 1000 BCE ond described the

properties of spice particularly pepper, long pepper, carda-

'BCE = Before Current Era; CE = Current Era; These abbrevia-
tions correspond to the long used BC and AD, respectively.

mom, turmeric and ginger. In

the chronicles of Hing
Solomon, we read that when
Queen of Shebha visited Hing
Solomon in 992 BCE, she car-
ried one hundred comel loods
of presents for Solomon. The
mast important thing men-
tianed about this was that the
Queen of Shetha personally
presented certain gifts ta
Sclomon telling that “Yaur
majesty, | bring farth here and
offer you some af the most
precious things on earth”.
Then asked,
“What's that?”. To this,
Queen of Shebha replied:

Solomon

‘Pepper, ginger, cordamom

and sandalwood from
Indies”. King Solomon smiled

and said: “They ore certainly
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the most precious things, but my ships are going regularly to
Kollangode” (a place near Calicut in Kerala in Western coost
of India) "to procure them”. From this one can infer about the

trade of spices in those days ond alsa about their importance.

The andent Greeks imported spices such as pepper,
dnnamon, cardamom, ginger, etc. from Indio. Alexander the
Great founded Alexandria in 332 8C€ and it become an im-
portant trading centre af spices and other goods between
lndia and Mediterranean while Alexander came Northern In-
dia to gather more knawledge of spices. Hippocrates (460-
357 BCE), Theophrastus (372-287 BCE), Pliny (CE 23-79) and
Dioscorides (C€ 40-90) had mentioned about spices of India
in their writing. Shortly after Julius Caesar established the Ro-
man empire, Pliny, the elder, issued a public complaint on the
ever incredsing value of spice and medicine imported from In-
dia that was causing a seriaus drain in the Gold treasury of

Rome. =

The andent trade routes ta import spices and other
goods fram India to the west were by seq from various ports
in the west coast of india to Charax on the, Persian Gulf or
round the caast af Arabia te Aden and up through the Red
sea to €Egypt. An aver land route went up ta the Indus valley
ta Attack and from there to Basra on the Silk Road. In the 1
century C€, Romans discovered the monsaan, which permit-
ted ecsier sea transpart to India. Constatingple became the
trode centre where Indian spices were brought by Arabs and
Persians and then traded to the west. Pepper was the most

priced item among the spices and it is said that pepper was

sold in equal measure or
weight of gold. The south
west monsoon, which biow
from April until October assist
the voyage from €gyptian
coast of Red sea to the
Malabar coost of India, re-
turning with north east mon-
soon from October to April,
the journey then taking less
than a year. This reduced the
importance of Arab over land
and sea routes and thus
helped Rome ta break the
Arab monopaly on Indian

spices. The Romans were ex-

o ;
— " travagant users of spices. In

addition to flavouring food
and wines, they were alsa
using spices for medidne and
cosmetics. When the Alaric,
the Hing of Goths, besieged
Rome in 408 BCE, among his
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demands to prevent the sodking of ity was 3000 pounds of
pepper. This proved only a temporany expedient os Rame fell
to the invading Goths in 410 BCE, thus leading to the collopse

of western Ramon empire.

Emperor Constontine founded the city of Constantinople in
330 ond it become the eastern copital of Roman world until it
wos captured by the Turks in 1453, The Arabs ond Persions
used to bring spices and other goods from Indio to
Constantinople and Alexondrio, ond traded them to the west-
ern nations. The spice trade wos a sa lucrotive business that
the Arabs zealously guarded the information about the source
of spices from India and deliberately spread false rumaurs
and harrifying stories about the insurmountable difficulties in
crossing the seo and about the monsters, big enough to swal-
lows the ships, and blozing sun thot could burn one to a crisp
and even cause the seo to boil, and the terrifying ghasts ond
beosts, who occording the Arabs, guard the pepper, ginger
and other valuable spices. The Arabs alsa spreod the story
that it was with the power of the ‘Gin’ that they could mon-
age to procre the pepper. Arabs sold pepper ot
ConqstontinOple against gold, weight by weight, ond it wos
during this period that pepper began to be k;oum as the
‘Black Gold'. Pepper corns soon became a leqal tender equiva-

fent to the gold currencies in €urope during the middle ages.

The fall of western Roman empire and occupation of Alex-
andria by the Arabs in 641 CA greatly reduced the spice trode
in Mediterranean until the time of Crusades. By the middle of
8™ century the Muslim empire wos extended from Spoin to

the borders of China ond began to control the spice trade.

The Arab spread again the
some old terrifying stories
obout pepper and ather
spices of India. The Crusades
thot began in 1096 and con-
tinued upto 1291 did much to
open up this trade between
the €ost and West. In 1 1% and
12 century the whole Europe
almost believed the horrifying
stories spread by Arabs
obout the pepper land and
the difficulty in reaching there.
It wos the odventurous jour-
ney of three Vential traders,
the Polos, which dispelled
these stories. Certain countries
such os Venice were permit-
ted to establish 'troding cen-
tres at Constantinaple and this
led to the greatly increased
import of spices in Europe. By
14® century, Venice had accu-

muloted unprecedented
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wealkh and it was said the spices contributed towards the

rencissance of €urcpe.

A ‘Pepperers Guild’ of wholesale merchonts later to be in-
corporated into ‘Spicerers’ Guild was founded in Llondon in
1180. This was succeeded in 1429 by the Grocers’ Company,
which wos granted o charter by Henry. During the middle ages
spices had become very expensive and were in great demand.
Pepper corns Wwere began to be used os currency to pay taxes,

tolls, rents and even dowries.

Nicolo Polo with his brother and son Maffeo Palo and Marco
Polo made on adventurous over-land journey in 1271 to lo-
cate the pepper lond and londed in Mengolia and China. Kublai
Khan, the Great Mongolian king was the ruler of China at that
time. Marco Polo recarded shiploads of pepper orriving ot Sayto
in South €astern China and ginger and cossia in Kaindu (Pe-
king), the copital of Hublai ¥han's kingdom. He also descrived
that pepper, ginger and dnnamomum were from Malabar
Coast of India. It was also soid Marcopolo traveled with Chi-

nese ond reached India’s western coast (Kollangode) in 1204,

The story told by Marco Poio was published in Venice in
1299, The story starts with Marco hirnself.. As far as back in
1260, when Marco Polo was a boy of six, one day he heard
his father Nicolo Polo and his trading partner orather Maffeo
Polo discussing about their joungy to Constantinople. The boy
requested his father to take him along. He also heard his fa-
ther and Maffeo discussing about venturing to eastwards to
Bokhara where the Mighty Mangolian €mperor of China
reached. The boy was eagerly hearing the discussion and
begged his father: “father, take me with you and | can help

you to locate the pepper
lond”. Nicolo Polo said, “son,
you are only a small boy naw,
let you grow up to a strong
young mon, then we will take
you”. The boy then asked his
father some searching ques-
tions: “Father, | understand
that the pepper, the most im-
portant article of your trade
cormes from India ~ Wy don't
Yyou Qo stroight to the pep-
periand and get it rather thon
poving so heavily to the Ar-
abs”. Father replied: "My
dear son you don't know thot
we connot reach India. The
Arabs tell us that the pepper
and ginger plants in India are
guarded by ferocious ghosts
ond deadly beasts and only
the Arabs with their power of
'Gin’ could alone manage to

procure it”. The boy then said:
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“Father, | just don't believe it. Let me osk you from where you
get the silk”. The father replied:, “The Chinese travelers bring
it through the Silk Road”. The bay then said "Father let us go
by the silk raad and reach China and | am sure from there we
can certainly locate the pepper land”. The explanation he of-
fered to his logic was that Pepper and Ginger are the only
spices knawn to the whale world ond thot the Chinese may
also be using them and therefore if one could reach China the
pepper source can be lacated. Nicolas wos ostonished hear-
ing such an intelligent logical view of the young boy. He said:
“my dear san, we will moke the journey to China once you
become a young man”, Thus in 1271, Nicolas, his brother ond
Marcos finally left Venice for China. It was a very difficult jour-
ney from ltaly to Hormuz, Persia, Kherman, through Khurosan
ta Balk (Afghanistan) and to Pamir. And then crossing the vast
desert of Gobi, the Polos reached the north western bound-
aries of Ching, and finally after 3 years of jaurney they reached
Shangai-the summer cty of Great HKublai Hhan. They were
brought to the court of the Greot Hubioi Khan who welcomed
the Venetian travelers with great delight and honour. The Great
Khan waos marveled at the sharp inteligence and alertness of
the young Morco who had then reoched the oge of 21. He
has afready learned the local language and he performed
effo-rtlgsslu as the interpreter for his father and uncle ond the
king Hublai Khan. Marco soon became a favorite of. Kublai
Khan and he was oppointed as Gavernor of some provinces
in China. Marco travelled extensively in China upto Yunan ond
even said to have crossed over to Burma. In his boak Marco
described about the pepper, cardamanm, and ginger etc. which
the Chinese traders brought requiarly from the south west coast

of lndia. The Polos wanted
very much to go with the Chi-
nese traders ta the spice land.
But the Grear Khon didn't al-
low them to leave. Finally, af-
ter 17 years of their stay at
China Kubali Khan permitted
the Polos to join the Chinese
traders sailing to India by sea.
Hublai Khon gave many pre-
cious jewels and other gifts as

parting gifts to the Palas.

In 1292, the Polos’ sailled
from the horbaur of Amoy in
Ful-Hien with o fieet of four-
teen masted junks, each
monned by 250 seamen.
They sailed via Java, Sumatra
and finally reoched the Kollam
{Quiton) and perhaps Calicut
in the western coast of india.
And ffom there they went by
land route ond reached

Gujorat and the silk route and
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ot Constantinople. They finally returned to Venice in 1295 ofter
24 years. The Palos told the Venetians about the fobulous
wealth and prosperity of China and India they had visited.
Marco Polo dispelled the horror stories about Indic and said
there was no ghosts or beasts in the pepper land of India.
Rnybody who could reach there could procure it by paving
the locals gold or predous stones. But it was very difficult far
the Venetians to believe. In the mean time there broke a war
between Venice and Genoe, and Marco Polo joined the Venitian
fleet as a commander and fought at the dedisive battle of the
Curzola island. The Genoese were victorious and Marco Polo
was taken as prisoner. In the prison cell he had onother co-
prisaner from Pisa who was a literary man named Rusticiano,
Rusticiano wrote the adventaurous journey of Polos as nar-
rated to him by Marco Polo. In 1299, Morco Polo wios released
and after reaching he published it. Marco Palo for the first
time brought a treasure of new knowledge about the world
ond broadened their canception of the earth. He had thus

inspired the €uropeans to travel and explore.

Prince Henry of Portugal, known popularly as the Naviga-
tor, estoblished o naval schoal at Ségres in 1418, which at-
tracted shipbuilders, cartographers, spirited adventurers, ge-
ographers and navigators of those datys. Hi; aim was to trace
the source of pepper and gold. Prince Henry made mony ex-
plorations in the west of Africa, but had failed to reach the
pepper land. He died in 1460. In 1487, twa young men from
Venice, Christopher Columbus and Amerigo Vespucdi, joined the
naval college in Portugal. Columbus was son of ¢ weaver ond
Vesputchi wos son of a troder. The Prince of Portugal was also

taking the training with these ltaloian young men. In 1491 all

the three completed their no-
val troining. Columbus, who
happened to read the Marco
Pola book, got the idea to
trovel through the Rtiantic and
to circumventing Sauth of
Good Hape to reach India.
But this idea was against the
cantemporan faith of Europe
and therefore his attempt to
convince the Hing of Portugal
was not successful. On other
hand he was charged with
blasphemy and he had ta run
away from Portugol. It is be-
lieved that the Prince of Por-
tugal had indeed helped Co-

lumbus to escape from Portu-

_getto Spain.

Spain was then ruled
jointly by Ferdinand of Aragon
and Isabella of Costile. Colum-

bus approached Hing
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Ferdinand, who found the scheme not only impractical but also
against the contemporary faith. But to his luck, Queen Isabelia
surmnmaned Columbus and she asked him first to swear by
bible that the €arth was flat. Columbus did it. Then the Queen
said: "t dan't care how yau reach india, but if you could reach
India can yau papularize my faith there. If you con do this “I
can arrange finance for your voyage”. Columbus readily
agreed. Isabella called the merchants of Spain and told them:
“Lock, here is an yaung spirited navigatar. He is convinced of
reaching Indies by an alternate raute. Can yau fund him?”,
The merchants said if the Queen can stand guorantee they
can fund Calumbus. But he must bring pepper ar gold. The
deal was finolly ogreed ond Columbus sailed from Palos on
3@ August 1492 in three ships with ninety men. After a month
sailing in Atiantic tawards south west they come ocoss the
island “Cancria” off the coast of RAfrica and they spent few
days there to collect provisicns and drinking water and then
continued the jaurney. Bfter three weeks the ships reached
the south end of the African continent, the powerful woves of
the Atlantic sea drifted the ships down to the Carribean sea
and on Ogt. 12, 1492. Calumbus touched one of the Carribean
islands, which he named as San Salvader, and then reached
Bahmas. Columbus thought these islands were af the indies
as it matched well with the description of the vegetotional
wealth described in Marca Polo’s boak. But the people he
confronted were not blodkish or brownish as described by
Marca Polo. Their calor he found some what reddish and so
Colurmbus colled them ‘Red Indians’. However, Calombus cauld
not get pepper in these islands. He showed to the islanders

the pepper sample that he had brought with him. On chew-

ing they found it hot and then
they braught the Capsicum —
the Chilli pepper and gave
to Columbus. Calumbus
found it too hot and col-
lected o few baskets. Co-
lumbus now decided to re-
turn home in the Ship Nisia.
He left o calony of 44 Span-
ish on the islc v and took
with him half o dozen no-
tives for taptism as evi-
dence of his reaching India
ond spreading the faith as
desired by Queen Isabella.
Columbus returned to Spain
in Morch 1493, Queen
Isabella was very happy to
see the natives of the
Camibeon islands brought
by him. Columbus ex-
plained to the Queen about
his success of reacning in-
dia and how he popular-
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ized her faith and that he brought some of them ta show
the Queen. But the merchonts who funded his voyage
came and asked for pepper and gold. He then showed
them the baskets of Chilli pepper that he had brought.
The merchants were not happy with this, Columbus had
to run away from Seain, as the merchont were not satis-
fied with the chilli pepper he brought from Spain.

There was one man who was secretly following all what
wos happening with Columbus- Amerigo Vespucd, who was
jealous of Columbus. He was secretly collecting all information
about Columbus. Vespucd went to see the Hing of Portugal.
Vespucd said to the King: "Your majesty, Columbus who ran
oway from here coimed to have reached India by a new sea
route. But the information what | collected of his voyage | om
certoin that the lond he visited was nat India. It must be some
new land. He could nat find pepper or ginger or any other
thing that we know fram India. Also the people he braught
with him also appeared to be not fram India. It is in all prab-
abllity o new lond and we must possess it". Hing was thrilled
of such o prospects. Spain ond ltaly were perpetuol enemies
ond the Hing of Partugal immediately toak interest. He osked
Vespucd, con Portugal achieve this? Vespucd said: “your maj-
esty, | made all the ground for the same. | have already
smuggled out all detoils of the Columbus journey from his fiandi’s
hause in Madrid. Columbus has run away to lkaly to escope
from the wrath of the much agitated merchants of Sgain.” He
requested the King ta provide him a fleet of good ship and
powerful seamen and he assured the King that he would reach
those land and oring them under the flag of Portugal. King

ogreed soon a fleet of ships, and other necessary things were

made availabie to Vespucd
and Vespucd finally left Lisbon
in June 1494, Vespucd was
following the Columbus trail
and he wos meticulously not-
ing about the journey. He also
touched the Canary islonds,
spent few doys after stock-
ing foad provisions and drink-
ing water and continued the
jaurney. Vespucd was a very
keen, alert and intelligent
navigetor. When come to the
southern tip of African conti-
nent, he reccrded thot the
ship was drifting away and
nat drcumventing the south of
Africa. His ships olso landed
in the same Caribbean island
where Columbus reached and
Vespucd soon realized it. He
then traveled further thraugh
Caribbean island and finally
reached Amazan basin. Here
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Vespucd was ostonished to find two continents of Americo and
he waos then fully convinced that what Columbus discovered
was not India, but a new continent. Later this new continent
was named as America in memory of Amerigo Vespucd, who
actually recognized it as o new continent and Columbus’ nome
is remembered os the individual whe discovered the route of
Americo.

Vespucd came bodk ta Portugal with many stronge fruits,
capsicum chillies and gold. Queen Isabella got infuriated by
hearing the prospects af Portugal reaching India, following the
route discovered by Columbus. Calumbus was called back with
honaur and in 1496 Columbus thus mode his secand voyage
to West Carribean iskonds and then ta the South Americon
contingnts.

Columbus also made two more journeys to these places
and unto his death in 1906, he believed all these islands os
part of Indic. However, both Portugese and Spanish could not
find pepper and other spices of Indio in these Carribeon is-
londs or American continent. Instead they got the American
spices such as capasicum chilly, pomenta (All spices) ond many
delicious fruits. But pepper and such Indian spices were the
rmost sought out crtides in Europe ond therefore their efforts,
particularly by the partugese to locote India were continued.

5 Vosco de Gama in 1497 approached the Hing of Pertugol
with the request thot if two goed ships along with 100 power-
ful Negro sea men were provided ta him, he will be oble to
circumvent the South of Good Hope and then reach the €ast-
ern coast af Aftica and from there it may be possible to lacate
the route ta India. finally Vosco de Gama wos given all what
he sought from the Portugese king. Thus Vasce de Gama was
able to drcumvent South of Good Hope and reach the gast-

ern coost of Africa. According
to some historians, Vasco de
Goma reached Mozambigue
where he came in contact with
some Muslim treders who did
not opprove the Portuguese s
efforts to reach India. How-
ever, the Portuguese with the
efforts of same traders of
Malobar (in the western coast
af Herala) were able to reach
Calicut (o trading port town of
Kerala). The Portuguese thus
became the first Curopean
who cauld get direct access
to pepper after a gop of over
1000 years. This olsa marked
the beqginning of the colonize-
tion of Indic by Eurcpeans.
The news of Vasco de
Gama's discovery of an alter-
native route to reach Indie be-
came known ta the whole
€urope. And many other
countries like Dutch, Rench,
British, and Scandinavian be-
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gan to send explorers/traders to India for fetching pepper and
other spices. This has led ta great rivalry and sea wars among
the various €uropean pouwers. €ach one wias trying to estab-
fish the monopcly in spice trade in India.

Till the end of 16™ century the spices were highly priced
and indians accepted only gald in return for their spice and
such other articles of commerce to outsiders. It wos the Portu-
guese who changed this kind of barter system. In 1670s a
Portuguese sailor/soldier happened to see and collect
some quantity of South American chilly from some trad-
ers in Portugal and brought it to Goa. The Goons found
the taste of Capsicum chilly to their sotisfoction and come back
to the Portuguese sailor for getting more of the American chilly.
And this wos the most critical turn of events in the histary of
India. The Portuguese sailor asked the Goans to give 100
pounds af pepper to get one pound of Capsicum chilli.  This
was the beginning of the exploitotion of the Indians by €ure-
peans, The Portuguese traders began to import Capsicum chil-
lies from South America and sold them in lndia for Pepper. This
Trade of Copsicum chilli for Pepper was kept as a secret by
Partuguese far sometime. But the news began spreading other
coostal areas. In Madras, the British €ast India company was
controlling the spice trade. At the port of Madras, there was
petty derk named My, Cihu Yole, working with the €ast india
Cormpany. Mr. Yale approached his mosfeﬁopd suggested to
him to follow the excmple of the Portuguese and to import
Capsicum chilly from America and sell it for pepper and amass
encrmous profit to which his master did not agree. But in six
months time, he managed to establish contact with some Brit-
ish traders who trade with America. On his request o shig
with large quontity of Capsicum chilli frem America reached
Modras port some time in 1680s. Mr. Yale called some local

people, particulordy the Nadar
cammunity who were the tra-
ditional toddy tappers in the
region. Mr. Yale could convince
them to get 1 pound of Cop-
sicumn chill against 50 pounds
of pepper. Naders agreed
and a new trading pattern of
pepper was started. M, Yale
sold a lorge qu-intity of Cop-
sicum chilli for pepper and
within o short time he become
one of the richest men of
those days. The €ast India
compony oppointed him os
the Governer of Fort St.
George, o british trading cen-
With the
money her amassed through

tre in Madras.

the chilly pepper trade, Mr.
Yale established the Yale
Foundation” in USA, which
loter gove birth to the fomous
Yale University.

€ast India company <ould

o ey

(ifr)

N -
o

.2 VEA,,




Soives ladien

soon popularize Capsicum chilli in many ports of Madros ond in
Southern India. This “Chilli* is known as "Hoppal Milogo” the pep-
per that was brought by ship.

To dislodge €ast India companys’ dominant position in
pepper trade, the Portuguese sought the help of the Je-
suit fathers. The Jesuit fathers were engaged in educa-
tional activity and also in the popularization of Christian
faith in India. Portuguese arranged to send a team of
Jesuit fathers to Tirunelveli a coastal place in the South east
Madras, and other ports of the Madras in the pretext of car-
rying out their routine activity. Portuguese gove seeds of Cap-
sicum chilli to the Jesuit fathers and told them ta give to the
local peaple in Tirunelveli as well os at other parts of the coastal
areas of Madras with instructions to sow it and raise Capsi-
cum chilli plont ta get the chilli pepper in their own land. The
Jesuits fathers thus established a stronghald in S, Indie with
their educational activities and were able to convert many of
the Nadars ta Christianity. They also persuaded many Nadars
to take up cultivation af Copsicum chilli. It may be mentioned
here that Nadar cammunity was only a toddy tapping com-
Munity ond they never did cultivation of any plonts. It was
their love for the Capsicum chilli that Neadars became cultiva-

tars/farmers and later became successful traders in India.

Pepper thus played o very fasdnating rale in shaping the
course of madern history and destiny of India. It used to tilt
the balance of power ar make any influence in the political

equations of countries of the world. Pepper and ather spices

are no longer luxury items of
great cast, With the advent of
refrigeration ond other pres-
ervation technologies as well
as the fost transport system,
the importance of spice was
almost diminished. But, with
the revival of interest in notu-
ral products, particularly those
for consumption, the demand
of spices once again revived.
With animpraved knowledge
on the chemistry and biologi-
col activities of spices, the
uses of these items are likely
to be increased many fold in
coming years. It is therefore
both a challenge an opportu-
nity for India. Let us reestab-
lish the preeminent position of
India both in her spice wealth

and indigenaus medicine

system.
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pDices constitute

ng on  important
group of horticul-

tural craps which are virtualy
indispensable in the culinany
art. Spices are well known as
oppetizers ond lorge quonti-
ties of spices are cansumed
for flavouring foods which oth-
erwise, would have been in-
sipid. Spices or their extracts
are also used in medicine,
phormaceutical, perfumery,
cosmetics and several other
industries. Their functianal
properties as antioxidants,
preservatives, anti-micobiol,
antibiotic ond medicinal have
been well recognized and
made use of. Spices have also
characteristic, aften very at-
troctive calours which are an
important part of their oppeal
to be used os naturol colours
in the foodstuffs. The concept
of flovour in spices comprises
arange of olfactory and taste
perceptiaons, The constituents
responsible for these senso-

tions ore the volatile / essen-

DEVELOPMENT OF SPICES -
GENESIS, ISSUES AND
STRATEGIES

H. P. Singh' and K. Sivaraman®

I Horticulkure Commissioner
Gavernment of India
New Delhi =12

* Director
Directorate of Arecanut and Spices Development
Calicut - 673005, Kerola

tial oil and resinous compaunds, which belong to @ wide range
of dfferent natural organic chemicals and which generally hove
litthe: or na nutriional value. They ore also widely used for

making "herbal’ teos and other medicnai applications.
Spices in the international trade

Annual world import of spices aver the post five years av-
eraged 500,000 tons, valued at US$ 2.3 billion. Imports have
recorded strong growth averaging 8.5% a year over the post
five years. This growth rate.is @ gdod indicator of the growsth
of consumgptian of spices, the causes of which have been the
increasing trend towards eating ethnic or oriental foods in the
developed countries and the increasing affluence of consum:-
ers in fBsion, Latin American
and Middle Eastern develop-
ing countries. In the devel-
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by the larger number of

peaple traveliing abraad and

replicating their favorite new

dishes at hame, thereby

grawing ethnic communities

as well as a general trend to

eqt a greater variety of foods.

The usage of spices and

herbs by cansumers is in-

crensing also because they

are oppreciated as com-

pletely notural, rather than

artificial. The developing coun-

tries are responsible for the

vast majority of spices con-

sumed world-wide: 95% of

the world's spices are grown

in the developing countries.

As disposable incame accu-

mulates in these countries,

their populations are able to
offord greater quantities and
. varieties of spices. The main
®importers are developed
countries (€U, USR) which im-
port tropicol and sub-tropical
spices from developing coun-
tries. By Far, the most im-
r portant spices for developed
country markets in quantity

and value terms are chillies (paprika) and pepper, respec-
tively. Imparts of pepper are in excess of US$ 1 billien in value
and the chillies dase to US$ 400 million. Pepper is used in all
types of cuisine whilst poprika is gaining ground because of
the trend towards ethnic foods. Other important spices that
alsa find wide application are  ginger, cardamom, turmeric,
dnnamon, nutmeg, coraway, thyme, bay and mace. Spices
that have grown in popularity as a result of the trend towards
ethnic ond oriental foods are corionder, cumin, turmeric and
dove. The two largest markets, €U and USA, purchased over
half the world’s exports between 1995 and 1998 (32.1% ond
22 5% respectively). The following five importing countries took
another quarter of the world's exports: Singapore (8.7%),
Jepan (8.5%), Canada (2.8%), Malaysia (2.5%) and Mexico
(2.2%). The cancentration of markets is likely to fall in future.
RAs the Asian and Latin American economies grow, they wil
start to import more spices. Even mojar producers such os In-
dia and China have become major importers of certain spices

as consumption increased.

India clene produces 3 millian tons of spices and tonsumes
2.7 million tons. The equivalent in value terms waould be phe-
nomenal. in oddition “spices” fike mustard seeds and sesame
seeds do not figure in the calculation. If all these values were
taken into g\ccount, the real economic significance of the spice

industry would be mare ap-

parent.
€merging trends in fq*,"‘f*__fg,
roduction 1 ™
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poised for a major leap in the
21st century with globaltrade
in spices expecied (o attain
even higher levels due to the
anticipated advances in the
global faod industry. How-
ever, equally to be noted are
the new challenges facing
global spice trode in the com-
ing century. Of great concern
to the spices industry will be
the implications of the WTO
and the growing green senti-
ment in the world. The Agree-
ment on Sanitary ond
Phutosanitary Measures
(RSPS), the Agreement on
Technical Barriers to Trade
(ATBT) and the treaty on
Trade Related Intellectual
Property Rights (TRIPs) will
have significont implications to
the global spice trade. Simi-
lorly the Multilateral €nviron-
mental Agreements (MERs),
the Packaging Regulations
and the progressive tendency
to evaluate environmental im-
pacts of commodities and

products from o “total life

cycle” perspective, will have its bearing on traded spices in

the coming Yeass.
History of spices development in India

The development programmes on spices dote badk to 1951
by setting up of a high level Spices €nquiry Committee by the
Planning Commission in view of the significant role spices play
omong agricultural commodities produced in India. The com-
mittee felt the immense value of these commadities in building
up the national economy and observed lack of orgonized ef-
forts to improve their production ond marketing as being done
to other plantotion crops like tea, caffes, rubber etc. The com-
mittee in their report submitted in October 1953, stressed the
need for better planning, research and coordinated efforts in
the proper development of these crops.

The Government of India occepted obove recommenda-
tions and provided necessary funds to ICAR for implementing
various schemes on Research, Development and Marketing in
all the regions of the country. An ad-hoc Central Spices and
Coshewnut Committee, a semi auteromous body consisting
of government officials and ;epresentotives of grawers and
traders wios set up in 1961, deveting spedol ottention in salv-
ing the problems confronted the crop development and fi-
ﬁoncéd tesearch schemes to be implemented by the State

Governments.

Based on the report of the
Agricultural Research Review
Team, appointed by Gavern-
ment of India, the Central

Spices and Cashewnet com-
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mittee waos abolished in Sep-
tember 1965 and research
being conducted wos inte-
grated with that teing dane
by the ICAR. The Government
af India took cver develop-
ment and morketing functions
handled by the Committee by
setting up of a Regionol Of-
fice of the Ministry and sub-
sequently created the present
Directorate of Arecanut &
Spices Development as a sub-
ardinate office under Ministry
of Agriculture with effect from
01-04-1966 at Calicut in
Herala, for paying adequate
attention in different aspects
of gop development. Simul-
toneously Indicn Spices Devel-
opment Cauncil and Indian
Arecanut & Cocoa Develop-
ment Coundil were constituted
in order to continue the asso-
ciation of various official and
non offical interest with the
development progrommes on
these crops and have the
benefit of the continued ad-

vise.. The Directorote served

0s the Secretorict of the Development Cauncils.

As per Cordamom Act 1965, cardomom has been recog-
nized as a plantation crop and octivities on the development
of the crop wos separated and ossigned to the Cardamom
Board, a statutory body set up under the Ministry of Com-
merce. Simultaneously, Spices &xport Promotion Coundl wos
olso constituted for export promotion. By the Spices Board
Act, 1986 Government of India established Spices Board un-
der the Ministny of Commerce by merging Cardamom Board
with Spices €xport Promation Council to look ofter overall ex-
port promotion adivities on spices including crop development
and research aspects of cardamom as dene by the erstwhile

Cardamom Board.

No systematic progromme for development of spices was
undertaken in the First Five Year Plan (1951-56). The Second
five Year Plon (1956-61)contained provision to the tune of Rs
15.49 lokh while the Third Five Yecr Plan (1961-66) had an
outlay of Rs 35 lokh For spice development with which plant-
ing material production L._UIC’]S taken up for the development of
major spices in the important growing states. In the Fourth
Five Yeor P_lon (1969-74) development programmes weare con-
centrated for large scale production and distribution of high
yielding varieties of important spices with a financial provision
of As 13.9 lakh.

& well organized effort for

spice development was

mooted in the Fifth Five Year ;O‘f.m-' N
Plan (1974-79) with o plon * (jibr ) 2
provision of Bs 175 lakh with %
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due stress for the develop-
ment of export orientation. In
this plan period ¢ special com-
ponent plan casting over As
30 lakh was alsa taken up for
the development of spices
cultivetion in the Andoman &

Nicobar Islands.

In the Sixth fFive year Plan
(1979-84)

sored schemes on spices

centrolly spon-

were transferred to State
Governments on the recom-
mendations of the National
Development Council. How-
eaver, development
progrommes were continued
in the Union Territories and au-
tonamous orqanizations like
Stote Agriculture Universities
ond ICAR Institutes with the
limited financiol resources

ovailoble.

Majority of the stote gov-
ernments continued the de-
velopment programmes on
spices particulorly plonting
moteriol groduction so as to

encourage areo expon sion

with high yielding varieties released by the research stotions.
The above arrangements were continued in annuol plans
(1984-85) ond first two years of the Seventh Five year Plon
(1985-87).

As this orrangement was faund inadequate in view of the
grawing demand for spices for damestic consumption and
expart, it was felt necessary ta pay more cttention towards
spices development with adequate central assistonce. Thus
centrolly sponsored scheme for spice development wes re-
vived with the launching of an integrated Programme for the
Development of Spices with an cutiey of Rs 435 lokh with ©
central shore of Rs 240 lokh for providing 50% of the financial
requirement in respect of the schemes to be implemented by
the stote governments and 100% requirements for the
schemes implemented in Union Territory administrations ond

autonomous organizations.

In the Annual Plans 1990-91-and 1991-92, centraliy spon-
sored schemes for the deve“ropment of spices were intensified
by increasing the finoncial outloy to the tune of Rs 244 lokh
and Rs 574 lakh, respectively by providing cent percent finan-
cial requiren:\ents. The Integrated Programme for Spices De-
velopment was further intensified in the 8" Plan (1992-97)
with a finonciol outlay of Rs 125 crore comprising progrommes
for the overall development of 27 commerciolly importont spice
crops grown in india ond the
Jdevelopmentol odivities were
extended throughout the o Ty

country particularly to the non

+ I Vhiy

iifr) §

traditional areas. 2
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The following are the so-

lient achievements during

implementatian of the 8" Plan

period.

Achieved an onnual
growth rate of 3 per cent
and 8 per cent in area &

praduction, respectively.

Produced and distributed
38 lakh nudeus planting
material of black pepper,
1183 tans af nudeus seed
rhizomes of ginger & tur-
meric and 156 tons of
nucdeus seeds of chilies
and seed spices far fur-

ther multiplication.

Produced 491 lakh
rooted cuttings of high
Wielding varieties of black
pepper, 10.47 lakh
seedlings of tree spices
and 9758 tons of certi-
fied seeds of garlic for
field planting.

Adopted integroted
plant protection mea-
sures over 2.66 lakh ha

of area under bladk pep-

per, 5900 ha under ginger, 1,84000 ha under chillies.

Established field demonstration plats numbering 8371 for
block pepper, 18700 for ginger, 22200 for turmeric, 32100
far chillies, 3987/ for tree spices, 37400 for seed spices
ond 5777 far gorlic.

%  Established and maintained 12 demonstration cum prog-

eny gordens of spices in the North-€astern Region.

< Distributed 51500 plant protection equipments at

subsidised rates.

A sum of 104.83 crore have been utilized against the over-
all plan outlay of Rs. 125 crore. Similarly an amount of Rs. 149,49
crore have been earmarked for the development of spices
during [X plan period. An amount of Rs. 400 crore has been

proposed for development of spices during X plon.
Strategies for future issues

In the spice sectar, the main emphasis during the Ninth and
Tenth Plan will be on increasing productivity, accelerating the
replonting activities and ropid exponsion of crops in the non-
traditional areas, particularly the North €ost. The main strat-
egy for product development will be on the adoption of im-
proved agriculturol practices, adherence to strict phiyto-soni-
tany norms and upgradotion of post-harvest technology. These
measures are aimed o bring

down the unit cost of produc-

tion and improving the com- ¢ SPiC,

petitive edge for our exports. 4 ‘ ) r‘}_

Strengthening of infrastructure Ji [ £
g

for value oddition and quolity

reTTap— -
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control have been identified
as the care areas in market
development and export pro-
motion. In order to establish
a competitive presence in the
international market, quality
maintenance deserves tap-
most attention and quality
impravement will be achieved
thraugh research and devet-
opment intervention. Dissemi-
nation of information will re-
ceive dug importance so also
of medern technologies for
cultivation, processing ond
pockoging to internationolly
occepted stondards.
€fforts will be made to pro-
mote orgonically produced
commodities.

The North-€ostern region
will receive special focus with
increased flow of resources
ond higher level of assistance
under vorious spice develop-
ment pragrammes for exploit-
ing the naturol resources
which this region is endowed
with to their advantage. This

region has tremendous po-

tential for spices besides, other plantation crops like teaq, cof-
fee and rubber. The constraints of the Narth-€astern region
such as lack of skiled manpower, infrastructure, resources /
credit flow and high transportation cost etc. will be specifically
addressed ta. Extension service through demonstrations and
trainings to the tribal growers assume considerable importance.
A substantiat portion of the resources of the various Commod-
ity Boards will be for the North-€astern region. During the Plan
schemes, onform water management for increasing produc-
tion in North-€ast/€ostern India and schemes for increasing the
consumption of fertilisers ond increosed flow of credit for the

agriculture sector are being envisaged.

An integroted approoch will be odopted for the develop-
ment of black pepper, ginger, turmeric, chillies, tree spices like
dove, cinnomon ond seed spices. The identified thrust areas
include increcsing productivity to bring down the cost of pro-
duction, developing cultivation of export-oriented vorieties such
os low fibre ginger, chillies with bright red colour, developing
cultivation of vanillo, saffron, herbal spices etc. ond encaurag-
ing Luorhe?l in cultivation of spices ond community processing
of the produce. The Plan programmes will focus their ottention
on post-horvest manogement, quolity improvement through
supply of planting moteriol, developing organic farming,
modernisation of processing /

monufacture, development

of worehousing and 0 Dot A
& <

T : £/ \%
mechanisation of spices < "‘I. 5

forming.




SPICES IN PLANTATION BASED
CROPPING SYSTEMS

P.Rethinam' and Remany Gopolokrishnon2

IChou'mc:m ond® Dy.Director (Projects)
Coconut Development Board
Kochi — 682 011
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trade. Major plantation crops grawn in the country are coco-

lontation sector ploys an important role in the in-

dustrial and economic development of the country

contributing @ major share in the country's export

nut, arecanut, oil palm, <ccoag, tea, wffee and rubber. These

plantation crops together constitute on area of 73.95 Jakh ha

with o production of 160 lokh tons of plantotion produces,

earning a foreign exchange of 8480.50 crore through export

of various products. Coconut, arecanut, cardamom and black

pepper are being cultivated in India from time immemorial.,

Cocoa ond oil palm ore however comparatively recent intro-

ductions.

b This paper reviews the scope for growing spices in planto-
tion crops. Among the plantation crops the palms like coco-
nut, arecanut, oif polm and polmyrah offer tremendous scope
for crop integration. These polms have ideal rocting pattern
and canopy coverage for integroting @ variety of crop combi-
nations in the inter spaces. They are widely spoced perenni-
als stand committed to the land almest permanently, and are
highly congenial for adopting cropping system. Coconut,
areconut, and ail polm are the common palms grown on plan-
r totion scale. These palms together occupy an area of 22.40

lokh hectares in India. Palms de not fully utilize the basic natu-

ral resaurces like soil and sun-

light available in the garden
owing to their unique physi-
cal stature, For example, the
octive root zone of coconut is
confined ta 5 per cent of the
ovoiloble tand orea and the
remoining 75 percent of the
area could be profitably ex-
ploited for raising subsidiany
crops. The space utilization of
coconut is very low and plenty
aof sunlight infiltrates and falls
on the ground which remain
unutilized.  Similarly, in
arecanut ond oil palm too,
plenty of space is avaifable for
utitization. In the recom-
mended spacing of 2.7 x
2.7m for arecanut, nearly
80% of the roots are withina
radivs of 75 ¢m from the

base. This works out only

31% of the area ond remain-

.m
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ing 69% is not effectively used. It wes reparted thet arecanut
roots are concentrated within 60-20 ¢m around the base of
the palm end 61-67% of the roots are faund within 50cm ra-
dius of the pelm, ond only few roots extended beyand 100cm.
Thus the arecanut plantations are also ideal for inter/mixed
and multistoried cropping.

The orientation of palm leaves allows part of the incddent
solar radiation to pass through the canopy and fall on the
ground. The diffused sunlight fadilitates growing a number of
shade tolerant crops in the interspaces. The crops can be
accommodated in the unutilized area enabling better use of

natural resources.
Spices in plantation based cropping systems

India is considered as the home of spices and as one of
the major supplier of important spices like pepper, cordamom,
ginger, turmeric, <hillies, fennel and fenugreek. Pepper is raised
exclusively as a mixed crop in homestead gardens in Kerala
and Hornataka and is trained on coconut, arecanut, &thrina
and other tree crops. Cardamom is Kcultivot@d as an
understorey <rop in forest ecosystem at high dltitudes and the
systemn in o typical “silvi -horticultural” agro forestry system
yielding very high returns. In Uttar Kannade District of
Karnataka and in parts of Kerala, raising cardamom as an
understorey crop in arecanut plantations is in vogue. There
are reports that ginger and turmeric could be raised success-
fully as understoreyed crops in coconut and arecanut

plantations.

Bath annual and perennial spices can be selected for crop

mixing based an the suitability of soil location, marketing facil-

ity, demand etc. The annucl
spice crops commaoniy grown
with palms on plantation scals
are ginger, turmeric, chillies,
garlic and the perenniols
grown in the interspaces are
pepper, dove, nutmeq, all-

spice, dnnamon etc.
Intercropping with spices

Intercropping in coconut
and arecanut with onnual
spices like ginger and turmeric
is a comman practice adopted
for increosing income from unit
holdings. They are planted in
raised beds of 1-1.2 m width,
30 cm height and suitable
length. Farmyard manure is
mixed with soil of the pits af-
ter planting. Ginger is planted
at a spading of 25¢m X 25 cm
at a depth of 4.5 arn with bud

fadng vpwards, Turmeric rhi-

zomes are planted at a spac-

L el Ty
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ing of 15¢m X 30 ¢mn covered with dry powdered cattle ma-
nure. Cavering the seedbeds with green leaves is dane after
planting and this practice is repeated after 50 and 100 days
of planting. The yield of ginger and turmeric as intercrop un-
der average management conditions ranges from 7,000 to
8,000 kg ha'!.

The economic feasibility of roising turmeric and ginger along
with fruit crops and tubers like elephant foot yam, cassava,
sweet potato and colocasia in © middie aged WCT coconut
garden was investigated at CPCRI, Kasaragod. In the trial,
spice crops registered a satisfactory yield. The maximum profit

was received from turmeric (Table 1))
Mix cropping with spices

Perennial spices like pepper, nutmeg, cdnnamon, betelvine,
and vanilla have been proved to be highly remunerative for
mix cropping. Black pepper (Piper nigrum) is commanly raised
Qs a remunerative mix crop with coconut in the West caast of
dia. Pepper vareties viz; Karimunda, Panniyur-2 and Panniyur-
5 are found to be suitable for mix crapping. 1t can be planted

in the coconut basin using coconut trunk itself os the standard

Table 1. VYield performance of intercrops in coconut gardens

ond alsa in the interspace.
The vines are trained along |
the ground and then on the
palms by tying to the trunk
during the first two years.
Pepper begins to yield from
third year onwards ond
cames to stabilized yield by
7-8 years. On an average ,
one kg of dry pepper can be
obtained from a vine. Pep-
per was being raised on
areca standards in Herala in
earlier days. Now the crop is
becoming a popular mixed
crop in all the coconut and

arecanut growing regions.

Clove (Spzpgivm
aromaticum), an important

commercial crap is also grown

Interero Tuber rhizome €xpenditure Gross income Net profit (+) or
erdaep yield, kg ha™! Rs. ha'! fs. ha™! loss (-} As. ha'!
€laphant foot yam 5233 2683 3141 +458
Turmeric 4441 6985 888¢ +2507
Ginger 2496 6679 7200 +611
SPIC
Sweet potato 588 3935 147 i
5/ e .
r Cossava 13893 2706 2906 al H‘FO 3
Colocasia 338 3676 169 | #3507

i, EE TLAR
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Qs a remunerative mix ¢rop in coconut gardens with fertile,
well drained soil and assured irrigation in the west coast as
well as elevated areas of Harnataka. €ven though the yield
potential of clove under coconut shade is slightly reduced, the
unit income from a small coconut halding would be more prof-

itable than the income from a monocropped holding.

Cinnamon (Cinnamamurm verum)is another tree spice, which
is coming up well as a mixed crop. It can be planted in the
double hedge system at a spacing of 3m between plants.
Harvesting can be started from the fourth year and continued
in alternate years. Shoots of finger thickness and uniform
brown colour are cut and the bark is extracted by peeling.
Harvesting is a labor-intensive operation and hence mix crop-
ping with cinnamon will be profitable only when family labar

or labor on cheaper rate is available.

Nutmeg (Myristica fragrans) is also a profitable mix crop in

coconut garden. Twelve months old nutmeg grafts are planted -

at the centre of four coconut palms. It is preferable to use
grafts prepared from high vielding female trees because of
the dioeceous nature of the plant. NUtmeg flowers at 5-8

years of age and full bearing comes at 15-20 years. Fruits

are ta be harvested when
they split and aril turns bright
red n colour. The mace is
dried in the sun far 10-15
days, till they become brittle
and turn yellowish brown
from the initial red colour. The
nuts are dried till the kernel
rattles within the shell. Onan
average 1500-2000 fruits
yielding 8-12 kg nuts and 1.5
- 2.0 kg mace will be ob-
toined per tree.

Cultural requirements of
spice crops for mix cropping
in coconut garden as per the
exp@ﬂmﬂz@m'., triols of C(PCR!

could be seen from Table 2.

Herbal spices like Iong'

pepper has got greater po-
tentiality as mixed crop in the

palm plantations.

Table 2. Cultural requirements of spice crops for mix cropping in coconut gardens

Crop Planting Pit size Spedng Na. of plants Fertilizer dose
unit {cm) {m) oer ha. g plont! year!

N s8R KO

Pepper Rooted 50x50x50 7.5x7.5 (at the A5 100 40 140

cuttings base of the palm)
Clove Seedlings  HCx60x60 7.5x7.5 (at the A ; 5’9 750
centre of four polms) g ngl
Nutmeg Grafts &0x60x60 7.5x7.5 (ot the 175 500 = ' +000

centre of four polms)

.
]
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Multistoreyed cropping with spice crops

Coconut palms abave 20 years old ore suitoble for
multistoreyed aopping where an intensive combination of crops
having different morghological characteristics are planted in
the interspaces so as to intercept sunlight at different levels
and feed at different scil depths. In this system, pepper is a
suitable combination for coconut. Black pepper trained on
coconut along with cocoa and pineapple consists of the four-
crop combination in one system of multistoreyed cropping. The
pepper ving having its’ canopy at 2-8 m height on the coconut

trunk, forms the second floor crop of the system.

At the Central Plantation Craps Research Institute,
Kasaraged, several aop combinations were tested in a
multistoreyed cropping system experiment in order to identify
the most remunerative combinations. OF the several combi-
naticns of perennial aops tested, the most productive and
remunerative combinations under West Coast conditions was
coconut, pepper (trained on coconut trunk), cocoa and ping-
@pple. The results of the experiment are shown in Table 3.

\ High density multispecies cropping system with spice
components

High density multispecdies copping system (HDMSCS) in-

volves growing a large number of aops to meet the diverse

Toble 3. €conomics of multistoried cropping

needs of the farmer such os
food, fuel, timber, fodder ond
cash. This is ideally suited for
smaller units of holdings and
aims at maximum production
per unit area of land and time
simultaneously ensuring
sustainability. This system in-
dudes annuals, biennials and
perennials. The crops se-
lected include spices, cash
crops, food crops and fodder
crops.  The biomass other
than the economic part is re-
the
system. The annucl crops are

cycled within

removed as the canopy size

_ofperennial crops increase.

Coconut based HDMSCS
model consisting of tree spices
was also tried at CPCRI ,
Hasaragod.

Under the All India Coordr-
nated Research Project on

Crop combination Man : Totol expenditure_lon Net profit (Rs.ho'])
days year cuitivation {Rs ha )
Coconut monocrop 990 3500 ‘@?é{iﬂr
" Coconue+ Cocoa 300 6200 gﬁ@%
Coconut+Cocoa +Pinecpple+ Pepper 260 7520 i

m \
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Palms, the cocanut based high density cropping systems as
apphicable ta different agrocimatic regions were evaluoted
invalving spice crops preferably pepper at fimbajipet, Arsikere,
Kohikucht and Ratnogrri. The crop combinations evoluated and
profitability ossessed ot various entres were:

{entre Crop

Andaman Pepper. dove, dnnamon, ginger, turmeric and
olispice

Ambajipet Rad lime, guova, pomegronate, pepper,
pineapple, banana ond coffee

frsikere Clove, nutrmeg, pspper. ginegpple, mango.
bonana, and coffee

Hahitaschi Pepper, betelvine, citrus, pineapple ond

banona
Cropping systems in coffee and tea plantations

In the coffee industry, nearly 97 per cent of the growers
come under small sector. Robusta coffee is becoming less
remunerative and farmers are compelied to diversify cropping
in such plantations with introduction of crops os banana, pep-
per, ginger, turmeric, oranges, sopota, PePaYa, aNnona, and
silk cottan trees. it is reported that arobico coffee planted
with pepper nas given the highest tqQtal income than other
combinations. Crop diversification ond multiple cropping will
be increasingly adogted in coffee glantotions in future. In cof-
fee estates of Kornataka, there is interest nowadays to grow
pepper in the shade trees  In the teo estotes of Keralo ond
Tormil Nadu, tea plonters try ta raise arecanut ond pepper in
teo gardens. If these efforts prove beneficiol, they will be-
come the success staries of multistareyed copping in offee
and tea plantations.

Mix Farming system

The integration of animatl enterprises ke dairying, poultry,
beekeeping, sericulture, pisciculture etc. along with crop Mix
including fodder crops is termed mix farming system. This sys-

tem 15 instrumental in main-
taining soil health and ecotogi-
cal sustainabifity. Taole 4. de-
picts mean annual output
from 1 ha of mix farming unit,
where pepper is used as a
component.

The crop mixing in plonta-
tions offers severol comple-
mentary interactions between
component crops in the sys-
tem. Tne beneficiol effects in-
dude improvement in soif fer-
tility status, ncrease in soif
microbial activities, intercep-
tion of suniight and microdi-
mate. it will reduce the weed
growth os well. Al these fac-
tors would ultimately help to
achieve higher proguctivity.

Transfer of technology

The technologies devel-
oped by the Research Institu-
tions are transferred to the
farrning comemunity for adop:-
tion, The devzlopment
orgonisotians fike Coconut
Development Board, Stote
Agri.MHorti. Departinents and

g,
s
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Table 4. Mean output per ha of mix farming unit (1972-88)

ftem Output

Coconut 11270 nuts
Ml 7089 L

Pepper 80kg

Banona . 250kg

Beef (estimated) 350kg

Biagas | 2.8-3.5 m* day”’
* Dung 14.6 MT

* Urine 3600 L

* Recyded within the system

Extension wings of SAUs are instrumental in popularising the
proctices for adoption. The Coconut Development Boord imple-
ments a pragramme for promoting the inter / mix / multi crop-
ping systems in cotonut holding under one of its development
programmes for improving the productivity. The farmers are
given incentive subsidy for adopting multi spedes farming prac-
tices, which will ultimately help ta improve the praductivity of
coconut holdings. The selection of sultable spice crops can be
mode along with the complementary crops depending on the
agroclimatic conditions prevailing in respective states, market
demandsgetc. The Directorote of Areconut & Spices Develop-
ment is also implementing progrommes for expansion Qf areQ
under spices; distribution of quolity planting moterial*etc.
through which spices cultivetion can be improved in polm bosed
ropping system.

Conclusion

Inthe present context of shrinking valuable agricultural land
due to urbanizotion ond industriclizotion, increasing unit income
from unit holdings in unit time sholl be future strategy. Grow-
ing high value commercial crops wilk help feteh higher income

fram the haldings. Spices are
high value cammerdiol crops
and are highly suitable For
growing along with the plon-
tation crops. Perennial paims
like coconut, arecanut and ol
palm throw mare scope for
this purpose. Plantations of
cardamom, coffee and tea
are alse geing for mixed crop-
ping with biack pepper on
shade trees.  Moreover, in
the free world trade depend-
ing on solo ¢rop, which is al-
ways subject to the threat of
price fluctuation, need to be
discouraged. Hence it is nec-
@Ss0ryY to promote
multicropping/mix farming sys-
temn which con provide con-
tinuous ond sustainable in-
come, tremendous employ-
ment op,eort{mitées, better uti-
lization of natural resources
ond opplied nutrients |, im-
provement in soil fertility, as
well as pratection against the ,'

market risks.
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competitive, there is na woy

market is becom-

ing increosingly

out except to increase the
production and productivity of
spices by bringing down the
cost of cultivation so as to
make Indian spices giobolly
competitive. The economics
of spices production ond mar-
keting is recently undergoing
rapid shifts. Production
economy is presently passing
through a phase of tough
competition from producers
elsewhere. Thus the global
competitiveness of spices par-
ticularly under the post WTO/
GHATT scenario needs to be
looked into sericusly to retoin/
reqain the premier position for
Indian spices in the global
maorkets. Price of spices is be-
ing Increasingly influenced by
production ond price status in
other countries. with the re-
sult, the Form leve! prediction
of prices turns out ta be diffi-

alt. Immediate response of

COFFEE BASED SPICES
CROPPING SYSTEMS

V. S. Horikanthimath

Indian Institute of Spices Research
Mearikunnu P.O., Calicut — 673 012, Herala

the growers to these competitive market forces has ta be crop
diversification. Spice bosed multistoreyed cropping systems
are fast emerging in the Western Ghats of India. Though the
prime motive for diversification seems to be profit and eco-
nomic risk aversion, the emerging cropping systems symbolize
a higher degree of ecological sustainability. Multiple cropping
sustems effectively utilize the limited dimensions of time, space

and resources.
Coffee based spice cropping systems

In the present scenario of global surplus production and
the dedining price in the i_nte«m'otic;nol and internal market par-
ticularly under post GATT scenario, diversification of coffee with
compatible crops like pepper, cardamom, tree spices and va-
nilla asstimes greater importance. Cultivation of these associ-
ate/ companion crops is sure to improve the cash inflow posi-
tion of coffee planters (growers) thereby overcoming the to-
tol dependence on a manoculture of coffee. Encouraging price
for pepper in recent years
and the leost or almost negli-
gible cost of cultivoticn of
pepper when grown os o
mixed crop with coffee,

tempted the plonters to go in

T —
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for intensive cultivation of pep-

per on largest areas in coffee
plantations. Well-distributed
rainfoll during June-July is re-
quired for a good crop of
pepper. The favourabie rain
received during June-July in
the Western Ghats of indio
offers great scepe for cultiva-
tion of pepper on a large
scole quite often mix cropped

with coffee.

As the cammon compan-
ion crops of mandarin (or-
ange) is severely infested by
virus/ greening complex dis-
eases in recent years, the
most hopeful and economi-
colly feasible crop ta cultivate
ofMshade trees in coffee plan-
tations is undoubtedly black
¢ pepper. Amongst all the plan-
tation ond spice crops, vanilla
and cordomom prices have
been quite encouraging in re-
cent years. Hence, the culti-
vation of these high value ond
low gestation crops as mixed
crops in coffee piontations

QSSUMES greater economic

and ecological significance. The results ond practical utility of
various on farm coffee bosed spice mix cropping systems are
explained below

1. Diversification of coffee with spices and other crops
at CCRI sub station, Chettalli, Karnataka

Although cultivation of ossodiote crops in coffee plantations
has been in vogue, no systematic studies were conducted to
find out the efficacy ond economics of growing such crops
amigst coffee. Therefore, the diversification Farm was storted
at CCAI, sub statian at Chettalli, Narth Coorg in Hornatako dur-
ing 1973, The first triol was on dversification of the existing
assodiate cops of dtrus, black pepper and banana with
coffee either singly or in cambination with o pure coffee
plat as a chedk both in arabica and robusta. In the second
trial, the multistoreyed cropping pattern combined with strig
cultivation wos utilized so thot the coffee, the shade trees and
assodiate crops like pepper were oll grawn in organized strips
to reduce the interference within the crops to o certain extent.
There was not much difference in the cost of cultivation be-
tween pure arabico blocks and arabica blocks with mix crops
like pepper, banana and mandarin (orange), whereas income
from these crops was much higher when comgared to negli-
oible expenditure incurred on them. The receipts from coffee
alone in these blocks were not significantly different indicoting
no adverse effect of these arops on coffee yields. In the er-
ratic rainfall (bad) years
when coffee vields are not

economical, the subsidiory o 'Ces
3 & 7 ——
crops will come to the rescue Xt S _\é
=) 2
of Farmers. 4
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2. Mix cropping of pepper
with robusta coffee for
sustained yield ond income

Onfarm trials on mix crop-
ping of robusta coffee and
pepper (4 ha) in an actual
farmers plantations of
Karnataka at Chettali, were
taken up from 1980-81 to

1991-92.

Fredonia variety of robusta
coffee was planted at 2.7 x
2.7m spacing (1379 plants/
ha) during 1980 crop season.
Pepper (Panniyur-1) was
plonted simultaneously at a
spacing of 5.4 m x 5.4m
(343 vines ha') and trained
on Dadaps (Erythrina
lithosperma)y. Pepper was
alsa trained on silver ock trees
planted at a spading of 10.8
mx 5.4m (171 vines ha'). in
additon to the vines planted
on &1 forest shade trees/ha
{(within and border of the
plantation). Thus the total
number of pepper vines was
575 ho™.

During the first aop, moderate vield of coffee 530 kg (dry)
ha' parchment was recorded (1984-85) followed by 817 kg
hain second crop season (1985-86). The vield jumped to
1025 kg ha™ during the 3% crop seaseon (1986-87). However,
the average of 8 arop seasons (1984-85 to 1991-92) recorded
244.5 kg dry parchment coffee ha' year'. In case of pepper
during 1984-85, i.e., first year of aopping season, @ mader-
ate yield of 345 kg ha! dny pepper wos harvested followed
by 525, 862, 1275, 1580 and 2028 kg ha' in subsequent
years from 1985-86ta 1989-90. The pepper vield came dawn
to 1325 kg (dry) ha! during the 7" crop season (1990-21)
and again shot up ta 1838 kg ha'! during the 8™ ¢rop seasan
(1991-92). However, the average of 8 crop seasonsi.e., 1984-
85 to 1991-92 was 1992.2 kg dry pepper ha'year!.

€conomic anclysis revecled that total investment towards
establishment was Rs. 54776 (octuol expenditure-Rs. 52432
+ compound interest @ 14% Rs- 99344 hb"). The annuity
value @ 14% was Rs. 11808 ha!. Annual maintenance cost
tawards cultivation of both coffee and pepper was Rs. 18672
ha''. However, tatal cost per year was Rs. 30480 ha'. The
average gross income of Rs. 66553 ha™! and net return of Rs.
36073 ho'! obtained in this tial were quite encouraging. The
Benefit Cost Ratic (BCR) was 2.62. Average labour requirement
during bearing was 483 labour
days ha'' year! both far cuiti-
vation of coffee and pepper as

¢ 5P

mixed aops. Thus this cropping L heims N

-

{ e \
i .

system generoted gainful em-

.18 YE4,,
Houvs

-

ployment.
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3, Mix cropping system of
robusta coffee, coorg
mandarin, pepper and
cardamom (single hedge)

Onform field experiment
were initiated during 1990 in
a 13 year robusta coffee
Chettalli,
Black
pepper was plented and

plantation ot
Hedogu, Harnatoka.
troined on  Erpthring
iithesperma standards in
1980. In the plantation cof-
fee ond mandarin were
plonted simultanecusly during
1978. Cardamom was intro-
duced during 1990 without
removing coffee plonts (rows)
but by trimming only the al-
ternate raw side branches of
coffeg s0 s to make room for
the introduction of cardamom

in a single hedge.

In this muitistoreyed crop-
ging system, the overhead
shode trees (15-18 m)
formed the topmast storey
(tier), followed by caarg man-
davin (8.0-8.5m) which consti-

tuted the second tier, black

pepper trained on Erpthring spe {bm) constituted third tier,
cardamom (2.0-2.5m) the faurth tier ond coffee (1.6-1.8m)
the fifth and lower most ground tier. Photasynthetically active
radiation (PRR) was highest (295.5Q 4 mal m® sec ') in cof-
fee os o monocrop, while in the mix cropping system, coffee
recorded the highest PAR (205 i mol m2 sec ).

Dry vield of coffee wos significantly higher when it wos
grown os monocop (2163 kg ha') compared to mixed crop
(1508 kg ho'). Cardamom introduced as a single hedge with
coffee by trimming the side branches of alternate rows of cof-
fee, recorded yield of 204.83 kg ha'. Black pepper vines
trained on live standards of shade trees yielded 1222 kg ha!
{(drny). fAs Coorg mondarin trees were severely infested with
agreening/virus complex disease, no appreciable yield could be
chserved. The study indicated feasibility of introduction of
high value crops like cordamom and block pepper os mixed
raps in increasing the production ond productivity of coffee

plontatians.

atoss

Qut of the total cost of cultivot‘io‘h/of Rs. 46322 ha'', the
labour accounted for 72 per cent (Rs. 33222 ha''y and rest
(98%) of the cost wos shared by ather cash inputs like fertjliz-
ers, pestiddes and iffigation charges. A common expenditure
of Rs. 6190 ha™ wos incurred towards combined cultural ap-
erotions like weeding mulching, shade regulation etc which
helped to bring down the to-
tol cast of cultivation in the
cropping system.

o SR

Monocrop of robusto cof- & t’\ h
- =2 A

fee required 245 man and ~ "’}' ?
289 woman labour days per Dy

l““ . "\-“’li. Ll
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ha. On the contrany mix crop-
ping system required 331
man and 427 woman labour
days which was 1.50 times
mare than the monocropping
system. Mix cropping of ro-
busta coffee, pepper and car-
damom generated gainful
employment to onfarm and
hirgd agricultural lobourers in
the high ranges of Western
Ghats round the year.

- Cost of cultivation was
highest (Rs. 46322 ha') in
mix cropping as against Rs.
97672 ha' under mono crop-
ping. The net return of As.
105121 ha'

mix ropping was 3.69 times

realized in the

more thon the monocdropping.
The incremental net gain in
mix cropp'ing waos Rs, 76700
ho' (269%) over the
monocrop. The financial fea-
sibility measures such as NPUJ
ond BCR were also found to
be higher by 3.35 and 1.56
times respectively in mix crop-
ping. Mix cropping of carda-

mom with robusta coffee gen-

erated incame to the farmers over a period of ten months
(July-April)

4. Mix cropping of robusta coffee with cardamom
(double hedge)

This triol was conducted to study the compatibility and pro-
ductivity of cardomom with 38 years old rabusta caffee (which
was planted at 2.7 m x 2.7 m) by removing alternate rows of
coffee to introduce cardamom in paired rows (double hedge)
during 1985. The comparative performance of both the mix
cropping of robusta coffee with cardomom and monocropping

of robusto coffee was studied in this experiment.

Robusta coffee mix cropped with cardamom recorded 1988

kg ha'! as against 2626 kg ha' as a meno crop in spite of

half the plant population in the Former system. Cardamom as
@ mixed crop with robusta coffee in double hedge recorded
the highest vield of 1400.5 kg dry copsule hofI during the fourth
year of its planting and the over@g”édf seven rop seQsons
wos 672.30 kg ha'!.

Microclimate and physiology

Monocrop of coffee received higher amount of light (86.8%)
compared to that in mix cropping system (57.5%). In mix crop-
ping, cardamom intercepted 57.8 % light due to mutual shad-
ing by the canopies of both the crops. Monocrop of coffee
received significantly higher
amount of PAR (1188.8u

molm2sec ') than mixed

of iCey
crop of coffee (787.5u 5_,, \-f;:%
molm2sec ') and cardomom c&’"ir;?
(792.5umolm® sec ). Relo- e

i
) &
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tive humidity and leaf and air
temperature in the mix aop-
ping system did not vary sig-
nificanthy. Relative humidity
ranged from 23.6 to 24.0%;
air ond leaf temperature
ranged from 27.35 -29.4°C
and 29.6°C-30.0°C, respec-
tively in the mix cropping sys-

tem.

Photosynthetic rate, tron-
spiration rate, stomatal con-
ductance and intercellular CO,
concentration showed signifi-
cant variatians in crapping
systems of cardamom ond
coffee. Photosynthetic rate
wos 4.2umolCO,m*® sec * in
mgnocrop of coffee com-
pored ta 2.9umolCO,m*
sec ' in coffee grown 0s a mix
crop. R 45 per cent increose
in photosynthetic rate was
observed in monccrop of  cof-
fee due to higher light avail-
ability. Cardamom recorded
a photosynthetic rate of
The
transpiration rote (5.9umol

3. 2umollO,m® sec’.

H,Om*sec’) was higher in

monocrop of coffee compared ta mixed crop (4.4umol H,
Om*sec'). Stomatal conductance was low in the monocrop

than in mixed crop.

The study indicots that coffee-cardamom  mix cropping
systems is compotible and the productivity of these crops could

be increased by resorting ta intensive mix cropping systems.
€mployment potential

Mix cropping of robusta <offee with cardamom vs. monogrop
of robusta coffee also revealed the greater potentiality of
labour employment in mix cropping comgored to monocrop of
robusto coffee. The monocrop of robusta coffee required 180
men and 407 woman labour days per ha while the mix crop-
ping system requires 237 mea and 710 women labourers per
ha. To carny aut various aperations of both robusta coffee
ond cordamom, labour requirement is 1.67 times higher than
the monocropping system. The carrelation coefficent of yield
ond labour requirement in both mono and mix cropping sys-
tems are high and significant. Further, the mix cropping of car-
domam with rabusta coffee generated gainful employment
to onfarm orfd‘hirpd agricultural lobourers in the high ronges

of Western Ghats round the year.
€conomics

The totol cost of cultivation of mix and MonocroppIng Was
worked out to be Rs.40235

and Rs.26727 ho'!,
tively. In both the systems, the

respec-

cost of labour occounted F 4
chunk share i.e. 71.91 per ¥

cent in mix cropping and
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68.98 per cent in Monocrop-
ping. In the mix cropping, a
common expenditure of
Rs.6831 (16.95% of cost of
cultivation) was incurred on
various combined cultural op-

erations and other items.

The cost of cultivation was
highest Rs. 40234.67 ha'! in
mix cropping as cgoinst
Rs.26726.80 ha!
monocropping. The net re-
turns of Rs.142689 ha'' real-

ized in mix cropping were 4.06

under

times more than monocropp-
ing. The incremental net gain
in mix cropping was Rs.
107584 ha'' (306.46 per
cent) aver the monocrop. The
financial feasibility measures
such as NPU and BCR were
also found to be higher by
2.57 and 1.74 times, respec-
tively in mix cropping. The mix
cqopping af cordamom with
robusta coffee generated
income to the farmer over a
period of 9 months
(July-March).

5. Mix cropping of arabica coffee with cardamom
(single hedge)

This trial was conducted to study the compatibility and eco-
nomic returns of arabica coffee with cardamom in the
alternate rows. For the study, alternate rows of 10 years old
coffee were removed so as to introduce cardamoem as a
mix crop.

Yield pattern

Dry vield per plant and per hectare of arabica ¢offee as a
sole crop was significantly higher compared to mix aropping
with cardamom. Dry cardamom yield was highest (626 kg
ha™) during the third year of mix cropping with arabico coffee.
There was reduction in the yield of orabica coffee per hectare
when mix cropped with cardamom as the population of arabica
caffee retained was exactly half by removing an alternate row
(1134 glants ha™'). The encouraging vield of cardamam with
its high value pravided higher returns to the farmers.

Microclimate and physiotogical parameters
Micro dimatic and physiological parameters showed the
same trend as that of robusto coffee system.

€mployment potential

The mix cropping of arabica coffee with cardamom was
able to generote qainful em-
ployment to the extent af
1.90 times higher than the
mono crop of arabica coffee.
In both the crops, the utilize-

tion of women labourers was
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maximum. A significant corre-

lation betwesn yield levels
ond labaur requirement was
pbserved in arobica coffee. In
cardarmom, the variation in
lobour requirement in tune
with the yield levels was ob-
served os indicated by their
coefficient of variation. Thus,
mixed cropping of arabico
coffee with cardomom wos
found superior both with re-
spect to generation of gain-
ful employment and income in
the high ranges of Western
Ghats.

Economics

The cost of cultivation wos
highegh 8s.55001.70 ho! in
mix cropping ©s ogoinst
Rs.27781.70 ho' under mono
cropping of arabica coffee.
The highest net returns of
Rs.202690 ha™' in mix crop-
ping during third year (1994-
95) of the study was due to
bumper crop of cardamorm.
On an average (average of
5 years) the net returns af mix

ropping was mere by 4.04

times of monacropping with an incremental net gain of
As.47346.30. The finandiol feasibility measures such as NP
and BCR were also found to be higher by 3.4) and 1.26 times
respectively in mix copping. The mix cropping of cardamom
with arabica coffee generated income to the farmer over o
periad of 8 months (July-Februany).
6. Multistoreyed cropping system with coffee, clove
ond pepper

The agro climatic conditions prevailing on the slopes of
Western Ghats are suited for cultivation of tree spices and
there is an immense scope for increasing the area and pro-
duction of these crops. India is almost the net importer of
some of these tree spices ond hence, there is an urgent need

to increase the praduction of these high value tree spices.

The multistoreyed cropping of dove with pepper and
sanramen coffee was studied in Makkandur, Coorg, Karnataka:
This crop combination was planted in 0.8-ha area along with
pepper ond sanramon coffee during 1982.

One yeor old silver ook (Gravifia robusta) soplings were
plonted ot o spo-cir"fg»of ém from row ond 2m fram plant to
plont with intention that they would grow and prave an over-
heod shade for sanromon caffee ond young dove plants.
Sanramorn coffee (compact type) was plonted ot 1.5mx 1.5m
and dove was planted at ém
x &m (Triangutar) so os to ad-
just with the above crop com-
hinotion. Banana (Lol & tall
Covendish) was pianted dur

ing the same year to pravide

il
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adequate shads for dove and

coffee and to generate an

gorly income. Pepper
(Panniyur-1) was planted at
the base of the silver ook trees
after 4 years (1986) when the
lotter attoined a sizeable
growth ond girth to act as o

live standard for pepper.

Though, dove cormmenced
yielding from the year 1988-89
onwards with just a stray crop
in certain tree, moderate yield
of 100g per plont wos re-
corded during 9 vear (1690-
Q1) followed by better pro-
spectus of the crop in subse-

quent seqsons.

The sanramon coffee com-
menced Yielding from 1986-87
onwards with & moderate crop
vield of 250 kg oge!. How-
ever, the average of crop yields
for 6 years from 1987-88 to
1992-93 in 530 kg ace’.

Thaugh pepper com-
menced beoring from 1087-

88 cnwards, the highest crop

of 175 kg acre™ was obtained during 1990-91.

Some of the common cultural opercations like weeding,
mulching etc can be commonly shared together by bringing
down the total cost of cultivation. The crops in above combi-
nation do not press for labour at a time. Coffee can be har-
vested during December-January fallowed by dove in Mardh
and pepper in April. Thus there is a vast scope thraugh intro-
duction of dove and pepper in coffee plantations for increas-

ing the productivity per unit area.

7. Prospects of mix cropping of ginger and turmeric with
arabica coffee (Cattimora/cauvery)

Though recently releosed populer cattimora (Cauvery) cof-
fee con came ta bearing early, at least 3 years after planting
are required for gelling a sizeable crop. Thus there is great
scope to raise short duration high value spice crops during the
first and second years of p!ontih'c_’;'cottimoro coffee and also
to estoblish both tamporéru fruit plant like banana ond high
timber value permanent shode trees like silver ook and Balanji
to provide adequate shade, and to generote early income,
providing gainful employment to small and marginal formers.
Pepper vines can be trained on to the trunk of silver ook ond
Balanji after 3-4 years of planting using them as live

standards.

An onfarm trial was moni-

tored in 2.0 ha to study the in-

e
i o
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tegrated use of inputs, yield
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and returns of ginger and tur-

meric in the first and secand
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years of planting coffee re-
spectively in the interspaces
with an objective of increasing
the productivity per unit area
and to bring down the cost of

cultivotion.

Local variety of tall bonona
was planted at 7.0 x 9.0 m
(124 plants ha'') during 1989
to provide quick shade to
caffee and component crops.
Both robusta coffes (6.9 m X
3.1 m) 520 nos. ond arabico
coffee i.e., Cattimora cauvery
(1.55m) 3642 nos. (4162-
520) were plonted simulto-

neously in 1989 itself.

F;ermon@nt shade trees

viz., silver ook (Gravillio ro-

busto) ond Boloniji
(Acrocarpus fraxinifollius)
were planted clternotely ot o
spocing of 12m x 6.3m, 247
nos each. Local voriety of gin-
ger {1500 kg ha') was raised
as an intercrop in 1990-21
ond turmeric {1850 kg ha')

in 1991-92 crop seasens re-

spectively in the interspace aof coffee raws on raised beds of
1.2m x 1.5m. Pepper vines (494 ha) were planted in the
base of Bolanji and silver oak trees during July 1993, The
recommended package of practices waos camed out as per cal-
endar of operationis ond the input costs uwere monitored from

the first year 1989 to 1992-93 crop seasons.

Coffee being a perennial crop both pre bearing (upto 3
Yeors) ond beoring i.e., 4™ yeor onwords hos to be consid-

ered for working out cost of cultivation.

A sum of Rs.7169.6 ha! wos incurred tawords the cost of
cultivotion during the first moiden crop cainciding with the 40
yeor of planting coffee. A maiden coffee cop of 750 kg dry
cherry ha™' was obtained during 1992-93, 4 yeor after plont-
ing. The gross income of Rs. 9750 ha'! was abtoined from the
sale proceeds of coffee. Since, the total cost of cultivation of
coffee wos Rs. 42461.3 (from 1= yeor to 4% year) still o totol
cost of Rs. 32711.3 ho'! has to be adjusted from the coffee

Yields in the subsequent cropping seasons.

Qut of the tokal cost of cultivation of Bs. 31511 ha!' (seed
plant material) cosEed the maximum of Rs. 15000 (4%.12%)
followed by lobour chorges Rs. 724¢ (£2.99%). Mulching is
most important operation in raising ginger. A gross income of
Rs. 79800 ha'' was recorded
from the yield of 11400 kg

o] :
wet ginger Tci""'f'f'*’f,f
Qut of the cost of cultivo- ] “h {:;
tion, Rs. 31098 highest cost v

o+
waos incurred towords seed —

. u‘h 2 o
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material i.e., 15450 (49.7%)
fallowed by labaour charges
Rs. 6906 (22.20%). A wet
Yield of 4525 kg (2421 kg dry
ha') was obtoined from tur-
meric. A gross income of Rs.
60525 ha' was recorded.
After deducting the cost of
cultivation of Rs. 31098,
a net income of Rs. 29497

ha! was realized.

The total cost of cultivation
for raising all the three crops
i.e., main crop of coffee (Rs.
492461.3) and subsidiary
crops of ginger (31511) and
turmeric {(31098) was Rs.
105070.3/ha as against the
gross income of Rs. 150075
from these crops. Raising of
ginger and turmeric rop could
generate substantial income in
the preoearing period of caf-
fee, otherwise wherein the
farmer has to wait for a long
period to moke good of
expenses had he gone in only

for raising mono crop of coffee.

Conclusion

In the present scenario of surplus global production and
dedining price both in international and national markets, di-
versification of coffee with compatible high value spices like
pepper, cardamom, tree spices in the estoblished plontotion
and ginger and turmeric in the initial years of estoblishmant of
coffee, has been found to be ewlogically cornpatible ond eco-
nomically sustainable in high ranges of Uestern Ghats of In-
dia.

The dimate of tropical forests is more ideal for muitistoreyed
cropping. As coffee and spices like pepper, cordomorm and
tree spices require more or less the similor agro ecologicol con-
ditions, it is quite imperative to have these crop mixtures hor-
moniously for sustained production and yield.

As mojority of coffee plantations are owned by the small
and marginal farmers, productivity of these coffee plantations
should be increased by interjgive’c’ufti\rbti'on resorting to diver-
sification with suitable miiz;ops of spices to improve and sus-

tain high income.

Amonrg the spices suitable for cultivation with coffee, prices
of cordom;Jm and vanilla is quite encouraging. Considering
global and domestic demands for spices, it is quite imperative
to cultivate them as mixed crops with coffee. India is still the
largest producer, consumer and exporter of spices. Increasing -
the production and bringing
down cost of cultivation af

coffee and spices with make

¥ '-1.&.‘
T p

these commodities globally

competitive. o &




RANDOM THOUGHTS FOR
INCREASING EXPORT OF SPICES

C.K. George

Acvisor, Orgonic Agri-products ond Export Division
Peermade Development Society

P.O. Peermade, Idukki, Herola
{Qﬁ) export of spices wos 1,30,734 MT in volume and
Bs.418.64 crore in value in 1992-93. We have been

continuously increasing export of spices sincg then for 5 years

xport of spices from India is at crossroads. Qur

both in valume and value. In 1998-99 our export went up to
2,400,863 MT in volume (creating an all time record) ond
Rs.1796.10 crore in value, But, from 1999-2000, export per-
formance in valume has storted declining. In this yeor the vol-
ume of export came down to 2,360,148 MT, but the volue in-
creosed to Rs.2025 .09 crore, the highest amount ever earned.
In 2000-01 the volue of export olso dedined maoking a serious
concern o alt of us. While the quontity exported decreased
ofty marginally further to 2,30,000 MT, the volue has fallen
steeply down taRs1612.07 crare in 2000-01. Percentoge-wise
decreose in quantity wos 4.5 ond in volue 20.3\4 compared ta
the highest levels ochieved in 1998-99 for quantity, and in
1999-00 for value. This situation is not encouraging for a countny
like Indio, which boasts herself as the largest producer ond
exporter of spices in the world. We hove to chonge the course
of aur spice expart to progressive direction and keep at least

3% growth in volume ond 5% in value.

We should make an in depth analysis of our spice industry

to find out where the prob-
lem lies. It is an often-re-
peated fact that na country in
the world produces spices in
voriety, extent of area and
valume of produdtion as India.
Research is carried out for
production by establishing
National Institute, Regional
Stations and an Al India Co-
ardinated Research Project
under indian Council of Agr-
cultural Research and Stote
Agriculture Universities. No-
tional laboratory and Re-
gionol Research Laborotories
under Caundl of Sdentific ond
Industriol Research ore work-
ing for better processing tech-
nology and developing new
end praducts. Modem pro-
cessing units are set up for
clecning ond grading ond for
making volue odded products
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by the private sector. For export promotion an outonomaous

body, namely Spices Board with sufficdent manpower and fi-
nance has also been aeated under the Act of Parliament. On
account of these and other steps taken, India hos become the
number one producer and exporter of spices campared to any

other country.

We have already fast our position in cardamam productian
and expart ta Guatemala abaut ane and a half decades back.
With great difficulty we enhanced our praduction to about
10,000 MT now. But Guatemala already reached 18,000 MT
a few years back. Currently their production is same were
araund 12,000 MT anly due to natural calomities. However,
they are sure to increase the praduction and crass the level
already reached by them in the next three-faur years. Qur
export of cardamom, which recarded the highest level in 1985-
86 at 3272 MT, has dropped to as low as 173 MT in 1989-90.

Last year there has been a spurt in cardamom expart tal 100

MT, but unlikely to reach anywhere near the highest level

achieved in the past.

The scenario of black pepper is also nat encaureging. The
international prices steeply came down in-fugust 2001 to less
than one-third of what prevailed in 1999. There is no indica-
tion when the price would move up. Many farmers are hold-
ing the stodk on the expectation that there would be some
improvement in price in the near future. If the present price
level is continued indefinitely they will brake down with finan-
cial burden. The present fall in price is due to improvement in
production in Indonesia and Brazil and substantial area ex-
pansion ond praduction in Vietnam. It is reparted that Viet-
nam, which produced hardly 10,000 MT nearly ten years back,

has increosed production by
mare than four times ond
reached 45,000 MT in 2000.
e have enough patential for
areq expansion in Kerala and
Harnataka (particularly in cof-
fee estates), some af the
North €astern states and
Andaman and Nicobar is-

lands.

There is immense potential
for increasing productivity of
bath cardamom and black
pepper. Our innavative farm-
ers have proved this capabil-
ity beyond doubt by produc-
ing more than 1500 kg carda-

o and 3000 kg black pep-

per per hectare. Many

programmes are impie-
mented with reasonable
amount of subsidy for produc-

tivity increase.

More than the low produc-
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tivity of the crops, our moin problem is the conventional har-
vest and post harvest manogement practices. Toke the case
of black pepper. We harvest this crop in one go, though the
moturity of the berries varies much from tender to ripe stage
becouse cf the long fowering perod extending to over one
month. Uhen such horvested crop is dried, there will be a
mixture of light pepper, good quality block pepper and pep-
per carns with skin portially or completely removed. We may
remave light pepper while deoning and grading, but berries
with the skin off partially or completely can never be sepa-
rated in this process. Many buyers are willing to pay a pre-
mium price for uniformiy black coloured berres with skin intact.
One ccn avoid immoture and ripe berries by selective hor-
vesting of the crop. This will require three times plucking to
complete the horvest. A simple way to proceed in this matter
is to horvest pepper when most of the spikes ore ot the right
moturity and sort them into three category after harvest viz,,
spikes with immature, mature and ripening berries. Dry sepa-
rotely immature and mature berries ofter removal from the
spﬂses to give light pepper ond good black pepper. Ripening
berries can be processed profitably for moking 'good quality
white pepper, Light pepper is idecl for moking oil ond oleo-
resin, as yield is better than that of black pepper.

Blanching by dipping mature berries in boiling water far
one minute before drying is very important to impart uniform
block colour to the dried product. This operation helps to im-
prove the product os the dust ond dirt adhering to the berries
will get mostly woshed awoy olong with insedticide and fungi-
dde residues if any. Anather advontage of this operation is

that the drying time taken will be reduced by one third, which

also helps to reduce the can-
tomination due to drying in
the open vard. How many of
our farmers hove adopted
this practice which improves
the quality of the block pep-

per at leost cost?

White pepper is o value-
added product, which our
farmers can make in their own
forms provided there is wo-
ter source. Though there are
instonces of having lower
price for white pepper than
block pepper in certoin Yeors,
on an average this product
fetches crore than 50% of the
price of block pepper. The cost
of production including o reo-
sonable profit is available if
the price of white pepper is
30% more than the block
pepper price. Neorly double
the price of block pepper con

§ uﬁﬁ
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be obtained if the white pepper has uniform caeam white colaur
without any black berries and uniform size. A massive cam-
paign has to be launched for producing white pepper in lorge
quantities for export, as the €uropean market will consume
about 35,000 MT annually.

We have done fairly well in developing chill export and the
export growth kept an encouraqging trend in the lost felw years.
From 6555 MT in 1991 volume of export increased 68,019 MT
in 1998-99, but decreased in subsequent years to 64,776 MT
in 1999-2000 and further to 61,000 MT in 2000-01. In the
export of chilli, the major camplaint is pesticdde residue. fungal
infection and presence of aflatoxin. Though it is difficult to
change the traditional drying method for the entire production
of ¢hilli amounting to over one million MT, possible to produce
about one lakh MT foliowing improved method of drying in
period of 3-5 years. We should also produce the chilli variety
preferred by buyers abroad in suffident quantity.

#uolity vorieties hove been developed, cultivotion of popriko
on a commercial line is yet to be d@veiop‘@ci in our country.
Spain that was once a major producer is todoQ not a signifi-
cant supplier as the cost of production scoled up with move-
ment of Spanish workers to other European countries for bet-
ter jobs. We should take up mojor progrommes for poprika
production without deloy joining hands with the oleoresin

manufactures.

Ginger is another product, which we neglected both in pro-

duction and processing. Our researchers have identified few

varieties suitable for making dry ginger with low fibre content

Paprika belongs ta the chilli fFamily. Though reasonably good

and also far using as fresh
ginger, but veny little weork has
been done in papularizing
them in a systematic way
among our farmers. Many
exporters complain that half
hazard and careless distribu-
tion of the new varieties has
resulted in adulteration of the
traditionally well reputed
Cochin ginger produced inthe

selected pockets of Kerola.

Anather point, which we
should seriously consider, is
the unscentific processing of
dry ginger. A couple of de-
cades back the bleached gin-
'&ér produced in Kerala used
to fetch o higher price than
the unbleached ginger. This
situation is entirely different
now. This is probably due to
the reason that we use infe-

rior quality ginger for making
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bleached ginger. As a result, we have damaged the market
developed for bleached ginger in the Middle €ast. The world's
best quality dry ginger comes fram Jamaica. It is ceam white
in colour with lemany flavour. Another speciality of Jomaican
ginger is its dean surface without even bits of skin. Cochin gin-
ger is very poor in appearance with lot of skin porticulariy in
the angles. Some times, it is muddy, os we don't wash fresh
ginger before removing skin. Because of the superior quality
of Jamoaican ginger, It fetches necrly three to four times the
price of Cachin ginger. It is impartant that we grow the right
variety suitable for making dry ginger and process property

for exports.,

Alleppey Finger Turmeric is known for its high curcumin con-
tent, narmally more than 5.5%. Oleoresin manufacturers of-
ten comploin thot the ovoilability of pure Rlleppey Finger Tur-
meric is becaming scarce. A programme ta produce sufficient
quantity of Alleppey Finger Turmeric retaining the purity of the
variety is called for.

The costliest spice, saffron is cultivated in Pompore valley
of Kashmir and Histhwer district of Jammu. Attempts were
que to grow commercially saffron in Sangla Valley of Himachal
Pradesh and in Rimora Hilis of U.P. Spain, which was till re-
cently the largest supplier of saffron with 50-60-MT is now
producing hordly 15-20 MT, Iron has token advontage of the
situation and increosed production to araund 100 MT, but saf-
fron of Iran has net earned the name as Mancha saffron of
Spain. Spain is willing to shore the saffron production technol-
ogy to India. Uhy not we avail it and increase our production
utilizing the potential areas in the Northiwest Himalayan re-

gion’?

We have started vanilla
cultivation one decade ago.
Initially there were problems,
like scarcity of planting mate-
rial, [ack of refinement of pro-
duction ond processing tech-
nology and poor understand-
ing of marketing poteatial.
Now we have Fair informa-
tion on how to cultivate the
cop and moke goad quality
processed beans. €nough
planting material con be pro-
duced thraugh ropid multipli-
cation of stem cuttings and
also through
micrapropogation. The fear of
campetition from synthetic
vanillin though persisting even
now, there is likely to be large
Aumber of consumers who
look for natural products. ltis

heartening that the Spices

Board has taken decision a
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couple of months back to expand vonilla cultivation to another
ane thausand hectares in o shart period. We had covered
nearly one thousond hectores by 2000-01. A sound
programmes shauld be taken far this. It is reported thot the
total praduction from the existing orea is low, say less thon 50
MT cured beans. A reasonably well maintoined vanilla plon-
tation will produce abiout 250 kg cured beans per hectare.
Hence it is necessany to take up a study on the reasons for the

lows productivity of the presently planted area.

Westermers have not looked ot large cardomom as a spice
for their kitchen because of the crude and unhygienic way we
process it. At present large cardamom is processed through
“Bhotti” system and some of the capsules are charred and
many smoky. If large cordarnom is processed like small cardo-
mom, the product will be deon and have the characteristic
aroma ond acceptoble pink colour. I sufficent propaganda is
given for large cardamom processed by the improved method

it moy get acceptance of the Westerners and earn a better

o

price.

Mint oil is an important itern in aur spice export basket. Our
export is mostly without refinement. The importing countries
segregate the oil into various fractions and give value edition.
China is the major competitor with India in the export of mint
ail. It 15 important thot we look ot the mint oil industry ofresh
fram production to pracessing ond revamp it in the modern

lines to earn higher income.

India is strong in the praduction of mony seed spices. But

our quality is inferior. In the
case of coriander, bulk of the
praduciion is large sized fruits
with easily splitting character
ond very fow oif content. Cori-
ander of Bulgaria is known for
its praduct quality particularly
with reference to the oil con-
tent. Since we den't ad-
equately dry coriander imme-
diately after harvest and
stare properly, maisture is
absorbed leading to fungal
infection and colour fading.
We have good varieties of
fennel, but we do not care to
horvest at the right maturity.
Resultontly-the oil cantent is
I;Lu and the original sweet
taste is lost. For our cumin ond
fenugreek the main complaint
is higher percentoge of extra-

neaus matter which con be
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avoided by a through deaning process. We have done fairly
wellin the case of celery. For some of the seed spices, porticu-
lorly fenugreek ond cumin, €gypt is o major competitor. They
follow better farming technalogy and have set up good dean-

ing mochines to deliver quality product.

A group of spices on which we are giving very little atten-
tion is culinary herbs. While lorge-scale cultivation of all of them
is not necessary, a few selected herbs like soge, parsley,
thyme, oregano etc., con be grown commercially for export. It
is to be remembered here thot fresh herb fetches better price
for unit raw material than the dehydrated. Egypt and Israel
have done well in the production ang export of culinary herbs
competing with france and Spain. India has good potential to
grow some of them in the temperate climate of the Northlest
hill region and also in the selected pockets of states, like

Karnataka ond Tamil Nadu.

There is a growing market for organic spices. We have
entered into production and export of organic spices in a very
Iimit‘éd manner. Black pepper. white pepper, ginger, turmeric,
dove, nutmeg and moce are the organic spices experted from
Indio. There is demend for organic chilli and certain culinory
hertbs and seed spice. A comprehensive progromme to pro-
duce organic spices is a worthwhile attempt for their export
developmert. k may be noted here that Sri Lanke, Indonesia
and Guatemala are alreody in the production of organic spices

such as Black pepper, ginger, nutmeg, mace, dove and carda-

mom ond compete with india in the internctional markets.

Consumers everywhere
are locking for dean spices.
A large number of our grow-
ers are not cware of the use
of safe pesticides in cultivation
and improved harvest and
post harvest operations. As @
result, our inherently superior
quality spices ar gelting
their due importance in the
export market. The Spices
Board has done a good job
in educoting many of our
growers on how to ensure
quolity of spices. But this work
has largely been done in
Herala and only-to-a small
extent in other producing
states. Ue have to
strengthen our programme
on quality improvement cov-
ering all spices and more pro-

gdudng areans.
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ANDHRA PRADESH FOREST DEVELOPMENT
CORPORATION LIMITED.

3td Floor, UNI Building, A.C. Guards, Hyderabad - 500 004
Ph : 3392652, 3395750; Fax : 040-3320032, Grams : FORESTCORP

Financially managed efficiently, a fully owned Government company that
makes no compromise on the commitment to the Sociefy.

Watershed approach adopted for raising plantations to make them ecologi-
cally sustainable, socially acceptable and commercially viable with the long
term goal to improve the site quality of plantation areas.

APFDC has taken up the challenging task of Eco-tourism Development in
the state.

In constant pursuit of excellence and perfection

- in the management of Bamboo (11,000 ha), Eucalyptus (51,000 ha),
Cashew (18,000 ha) and Coffee (4,000 ha) plantations and upgrading
coffee and cashew through a regular process of replacement of poor
yielders of coffee and cashew by proven High Yielders—

in raising large scale clonal plantations of Eucaiy-ptus successfully for
the first time in the country by any Corporation or Department.

in embarking upon production-of Eucalyptus clonal plants of tested
quality and proven field performance. These seedlings have been
already supplied to Government organizations, [nstitutions as well as
individuals. They are available for sale on “first come, first served”
basis.

VICE CHAIRMAN & MANAGING DIRECTOR




ailis the soul of in-

g finite life” (SOIL)
and the old belief

that the soil is o deod body
of earth’'s mass no longer sus-
tains. In nature, there is a built
in mechanism to ensure that
the static plant is supplied
with every ingredient that it
needs with the help of differ-
ent orgonisms which are re-
sponsible for synthesising
what is needed from what is
available. Ik, therefare, fol-
lows thet if we wish tc give a
proper direction to aur ogri-
culture, a poradigm shift is
necessary, first in our thinking
ond then in our proctice. It is
time thot we adopt the most
scientific system but the same
time not forgetting the ground

realities.

With the new liberalised
trode policy, the Indicon former
has to be equipped to stond
in competition in the world,
which is now one market. |t
should be deor to our policy

makers that we are in buyer’s

ORGANIC SPICES - A PARADIGM
SHIFT IN CONSUMER
PREFERENCE

Hoshy John

Director (Dev)
Spices Boord
Cochin - 682 025

market and, therefore, we have no choice but to produce what
is in demand. Can an ograrion society that Indig is, sustain
itself with these shifts in policies?. One way is organic

agriculture.
Organic production

Organic production ond processed farm products is the
practice of a production process that develaps viable and sus-

tainable agro-system in o groduction environment.

Organic agriculture limits its impact on the environment by
operating as far as possible within dosed aydes, olong the
whole of the foad chain. As these systems evolved, produc-
tion increesed but not to the some level os in industrialized
agriculture, although negotive side effects have been less. A
major contributor to the difference in production is the greater
investment in reseorch aond
development over o longer
period that has gone inta

nan-orgenic agriculture.

Current research indicates

that arganic production levels
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can be similar to those from
non-orgonic and that it should
be possible further to improve
production while simulto-
neoushy redudng environmen-
tal impact. To deliver these
objectives will require policy
changes in terms of funding
for ogriculture, with a porticu-
lar shift in R&D far organic ond
sustainable agriculture ond for
its delivery to the farmer.

Objectives and
dimensions

Some of the main objec-
tives and dimensians of ar-
ganic agriculture are:

A. Natural copital:

I, Improve the structure
and fertility of sail.

Il Work within cdosed cyde
® systems using local
resources.

. Give livestock condi-tions
that canfirm to their
needs

Y.  Maintain ond encour-
oge wildlife and their
habitats.

V. Minimize the use of non-
rengwaoble re-scurces
and avoid pollution.

B. Human capital

. Produce food of high nutritional quality ond sufficient

quantity.

Il.  encble producers to earn a living and to develop their

potentiality.

. Creote systems that ate cestheticaily pleasing.

V. Use decentrolized systems for local processing, distribution

and marketing.
C. Dimensions
| €cologically sound

Il €canomically viable

. Sodially just and equitable

. Culturolly sensitive

V. Promates oppropriate technalagy

Vl. Based on holistic science

Vil.  Total hurman development

Ta achieve these cbjectives and dimensions, ane requires

a holistic view aof the facd chain and the many interactions

invalved. Orggnic agriculture has standards that formalize the

applications of these objectives and dimensians and that are

under constant review.
Consumer preference

In modern society where
consumers are becoming in-
creasingly health conscious

and environmentally aware,

a majar market for natural
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foods has developed and the
orgonic sector, in particular,
has sprung badk into life to
become one of the most dy-
namic sectors of the interno-

tional food.market.

In tune with the consumer
preference, more and more
areq are brought under or-
ganic farming. The number
organic producers and pro-
cessors are also increosing
(Taobles 1 & 2) .

In 1999-2000, the pro-
jected figure for organic food
sales in the UK was expected
to be approximately 546 mil-
lion. Tatol household food

# and drink sales for 1999 was

54,152 bn. So, organic food
occounts for approximately
1% of all food sales. Total or-
ganic sales are expedted to
reach 1070 milicn by 2001 -
2002. Consumer demand for
orgaonic food hos risen for the
post two years at 40%. In
1996-"97 the total retail value

of organic food sales in the

UK was 200 milion and in

1998-99 it wos 320 milion. The percentoge of organic pro-
duce sold in the €uropean Union now occounts for 3% of food
sold, up from 1% in 1992, Currently 70% of orgonic products
sold in the UK have to be met by imports.

Consumer attitudes to organic foods in the UK, according
to a survey indicates that one third of the public buy orgonic
food, primarily perceiving it as either healthy/oetter for you
(53%), tosting better (43%), genetically modified (GM) free
(30%), environment Ffriendly/ animnal welfare (£ %).

A study by UNCTAD indicates thot the sales of organic pred-
ucts in most industrialized countries represent one or two per-

cent of the entire food sector. The United States is a leader in

Table 1. Land area under orgonic farming in Europe

Country 1999-00¢ha) % agricultural
lond -

Sweden 268,000 11.2%
Austria 345,000 10.0%
Denmarls 160,000 6.0%
Germany 492,000 3.0%

lkaiy . 600,000 5.3%

UK - 495,000 25%
France 290,000 1.0%

€U averoge 2.2%

Table.2 Organic processors and preducers registered with Soil
Assaociation certification Ltd in U.H.

Year arganic arganic
producers Processors
1995-96 476 188
1996-'97 559 264 _ corey
199798 639 3G
1998-99 897 585 ’“r :
1999-'00 1,504 1?’@3& %
Janyary 2001 2,038 1,660 2%

|
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this area with sales of 8.0 bil-
lion dollars in organic foods
annually, ar 1.5 percent of the
focd trade. Germany fol-
lows, with 2.2 to 2.4 billion
dollars, a portion thot varies
between 1.25 and 1.5 per-
cent of that country’s food
market. But the nations with
grectest relotive expansionin
the cansumption of organic
products ore Denmark, with
25 to 3.0 percent of the do-
mestic food market, Switzer-
lond, 2.0 to 2.5 percent, ond
Austria, at 2.0 percent. Certi-
fied orgonic production of
foods exists in more than 140
cauntries, induding 90 from
the developing world, of
which 210 ore found on the
UN hst of least developed
cauntries. Despite the rather
limited absolute figures, the
arganic foads morket has ex-
ponded in recent years at
rates varying from 10 to 30

percent.

Organic spices

A paradigm shift takes ploce with the consumer prefer-
ence far a chonge in food hobit. Word-wide consumers pre-
fer/switch aver to ethnic foods becouse of health orientotion
ond freedom from chemical contaminetion. The ingredients of
ethnic foods have nutritional, nutraceutical ond medicinal val-
ues of spices. In this context, the international consumers ore
seeking orgonically produced spices and herbs for prepara-

tion of healthy foods.

Similorly, there is o definite shift towords tradition/ethnic/
folk medicines. As chemical based medicines couse many side
effects to the consumers, they are looking for traditional medi-
dne systems like Ayurvede, Homoeopaothy, Unani, Siddo and
Noturopothy. The spices ond herbs like pepper, ginger, pep-
per long, chillies, cumin, gorlic, fenugreek, mint and the like
hove lot of medicinal properties and hence they are used pn-
merily in these systems of medicines. Now, these systems of
medicines look for chemical contominant free, quolity spice and

herbs. Organicotly produced spice sotisfies this requirement.

Synthetic colours ore used for colouring food preporotions
as well as in industrial applicotions. Now, synthetic colaurs are
not preferred becouse of the harmful effects to the humaon
system ond these synthetic
colours are reploced by natu-

ral colourants extracted from

plants. Spices like turmeric “of e
& ; 'S
: L4 4% 4
ond chilli ore preferred for F "’r | &
- /3
colour extroction particularly . e
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for yeliow and red pigments.
It 15 obviaus that organic pro-
duction of turmenc and chili
has to be taken up o meet

this growing demand.

Similony, synthetic flavours
like vanilin are used for
Aavouring food preparations
and confectionaries. Now, the
consumers hesitate to con-
sume synthetically Aaovoured
food items becouse they are
hazordous ta health  Hence,
they are prefering for natu-
rol Flavours obtained from
plants. Nowadays, the natu-
ral vonillin extracted from the
orchid vanila replaces the
synthetic vanitlin, There is vast
5otentiol for praduction of or-
ganic vonilla to replace the
synthetic vonilia, becouse of
the growing demand. further,
the demand from industrial
consumers especioly from
pharmaceuticals, cosmelics,
confectionery ond beveroges
is for argonic alls, oleoresins

and spice extracts looking for

contaminant free and pesticide residue free products.

Taking note of the scenario, india has started production
and export of organic spices, thonks ta the thinking by the
Government of India as well as non-Governmental
organisations. Major producers and exporters of Indion organic
spices are given in Annexure 1.The exports of organic spices
at present 1s less than 100 tons from the country. Vast poten-
tial to Increase organic spice exports exist because of the poro-
digm shift induced with transitional consumer preference inthe

food, phormoceutical, natural colour and fiovour sectors.
Organic certification

it is imperative that the spices produced under organic farm-
ing needs certification from recognized international ¢ertifica-
tion agencies before marketing as organic. The major bottle-
neck 1s the exorbitant cost charged by the nternationol agen-
aes for certification of Farms of small and marginal growerss
who go for certification. The Governiment of India has taken
steps to have Indigenous certification system to help the small

and morginal grawers to acquire organic certificotion.

Through Public Notice No.19 & 25 (R€-2001)/1997-2002
dated 11" june 2001 and 2 July 2001, 1n exercise cf the
powers conferred under poragroph 4.11 & 11 1 of the €xport
and tmport Policy, 1997-2002
af india (incorperating
omendments made upto 31-

03-2001), the Directar Gen- >
era! of Foreign Trade, fod

down pracedures for export

-
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of certified organic produds.
An ogricuttural product will be
atlowed to be exported as
"Organic Froduct” only if it 1s
produced, processed of
packed under a valid organic
certificote issued by a certify-
ing Agency duly accredited by
cne of the fccreditation
Rgendes, viz. (1) Agricuiturol
ond Processed Food Products
Export Development Authority
(APEDM) (1) Caffee Board (in)
Spices Board {iv) Tea Boord.
This will be affective from
1* October 2001,

Nationol Programme for
Organic praduction containing
thewstandords for organic
products ond for labeling s
‘tndia arganic” wos an-
naunced es early os March
2000 by the Depertment of
Commerce, Ministry of Com-
merce ond industng, Gowvt. of
India. Guidelines ot first for
organic production of impor-

tant export onented spices,

coffee, teq, joha rice, pineapple, sugarcone and passion fruit
have also been developed with provision for extending to other

needed crops.
Conclusion

Niche markets for organic agricultural products hold prom-
ise for producers in develaping countries fike Indio, where tie-
ditional system of cgriculture is st in vague in many ploces
and use of chemical fertilizers and pestindes are at o low kexy.
The world-wide heightened consumer concerns in the area of
food safety and quality, has generoted renewed demaond for
organik food. A review by the International Trade Centre,
Geneva has indicated that while the market share of oraanic
food on an average is not more than two percent in Mmost
developed countries, in several of these morkets the rote of
grouwth is 25 to 30 percent per year. There s a need to collect
information on the potential supply of argonic food products
ond to identify the supply constraints. The NGOs can effec-
tively promote this trade by establishing direct finks betueen
producers and b_uqers, producers and exporters in developing
countries Qs UJ;”' as between importers and consumer
orgonisations in developed countries, UN experts soy organic
foods could be a key for develaping countries, hemmed in by
the protecticnism of the indus-
triolized world, to open a

space in the global morket.

Organic farming 1s the only f" o .
sustainable growth engine for a "fl' ‘
ensuring safety food. R

)
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Annexure |

Major producers and exporters of Indion orgonic spices

Agency for Integral Developmet
Action (AIDA), Nagaland.

AICA, Provincial House, Don Bosco,
PB No:40,

Dimapur, Nagalend- 797 112,

Tel: 91-3862-44118, 44631,

Fax: 91-3862-44674,
€-Mail:cida@guwl.dot.net.in.

Bosco Reach-Out, Guwahati, Assam

Bosco reach out, don Basco,

Guwaohati, Assam-781 001,

Tel: 91-361-546162,515501,510458,633733,
Fax: 91-361-510457/522892,

£-Meil: Bosco@quul.vsni.net.in

Destitute Women's Upliftment
Society (DWUS), Imphal, Manipur.
Negamapal Lamabaom, Leikai,
Imphel-795 004, Manipur.

Tel: @1-385-311152,
Email-apgollorejkumar@hotmeail.com

Health of People And Environment

« (HOPE), Nilgiris, Tamilnadu
Wiomen's Organisation for Health of
People and Environment (HOPE) in the Nilgirs,
Cinchana Village, Dodabetta Post,
QOctacamund-634 002, Nilgiris,
Tamil Nodu, Teiffax: 91-423-47784

Indian Organic Food

Himalaya Hause, 1-142, Kirti Nagar,
New Delhi 110015

Tel: @1-11-5935513, 5123901,
Fax: @1-11-5437247,5115109

Magosan €xports Private Limited
C 10, Industrial Estate, Yeyyadi,
Mangalore 575 008

"Hornotoko, Indio. Tel: 91 6842 53022,

Fax: 91 6842 52605

Malanadu Development Society (MDS),
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RESEARCH GAPS IN SPICES

H.V. A. Bavappa

Director( Rtd)
Central Plantation Crops Research Institute
Kasaragod - 671 124

F

ther increased the demand far Indian spice. During 2000-01,

ndia is the land of oriental spices. Indian spices are
used in over 130 countries and their intrinsic quol-

ity in terms of taste, colour and fragrance has fur-

india exported obout 2,30,000 tons of spices valued at
Rs.1612 crore. Mojor spices and spice products exported are
block pepper, cardamom, ginger, turmeric, chillies, oils and oleo-
resin. India has o very bright future in spice production and
export provided-the weoknesses, if any, are converted inta

opportunities.

Of the different mandates of the Indian Institute of Spices
Research (ISR), its role to serve as an Institute of excelience
for conducting and coordinoting research on all ospects of
spices improvement, production, protection and post horvest
technolggy: to develop high vielding and high quality spice
varieties and sustainable preduction and protection systems
using troditionol and nontraditional techniques and novel bic-
technology approaches; and to develop post harvest tedh-
nologies of spices with emphasis an product develapment and
product diversificatian for domestic ond export purposes are
areos directly related to reseorch. Organized reseorch activi-
ties of spice productian is now over 25 years old. In the fast
changing global context, the production, processing and mar-

keting scenario of spices would require frequent evoluction to

refine the research ap-
proaches and fill up the gops
s0 Qs to remoin internationally
competitive. The gap analy-
sis presented in this paper is

against this background.

1. Genetic resources and
biotechnology

The moin objective of re-
search in this ar ¢ is identifi-
cation of genetic variability,
conserve the same for imme-
diate and future use in crop
improvement progrommes
either deploying conventional
breeding methods and mod-
ern biotechnological tools
alone or in combination. Here,
it is important to keep in mind
the type of the reproductive /
propagation methods of each
crop and adopt techniques to
releose the locked up voriabil-

iy or to obtain recombinants
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or to develop transgenics through gene transfer. Consideroble
work has been done in the collection ond conservation of
germplasm of different spices. The collections made in respect
of different spices are given in Table 1. To what extent these
collections represent the totol variability is anybody’s guess

and concerted efforts are needed ta intensify the collections.

India is the centre of origin far black pepper, small carda-
mom and large cardamom. With the threat to the nctive ge-
netic diversity, due ta the replacement by improved varieties,
deforestation etc. on ane hond and misuse of patent rights on
the other hand, collection, conservation, cataloging and regis-
tering every possible genetic variability assumes great impor-
tonce. Selection of germplasm on the basis of marphologicol
and malecular characterization hitherto being dene will have

to be intensified to locate resistance / tolerance to diseases

Table 1. Genetic resources of spices at ISR genebank, Calicut

and pests, drought and quol-
ity. While the indigenous
germplasm collection is to be
undertaken on a war footing
as a time bound programme,
search for resistance/toler-
ance to pests and diseases,
drought and quality in the
appropriate seqsons in en-
demic areas should receive
focused attention. Concurrent
to this, research to standard-
ize the techniques to quickly
screen the germplasms in sity

ar as seedlings / vegetatively

Crop Number of Speciol type =i
accession -

Black pepper 3097 Phutophthoro tolerant lines ond hybrids, 'Pallu’ and
draught tolerant lines, nematode tolerant lines

Small cardamom 313 Rhizome rot tolerant lines, natural Hotte escapes , multi-
branched types

Ginger 637 Low fibre types, bold rhizome types, putative wild types,
tetraploids

Turmeric 786 High curcumin lines , black turmeric, kasturi turmeric, seed-
ling progenies

Nutmeg 478 Double seeded type

Jove 997 Dwarf type, King cove

Cinnamon 209 Chinese cossia

Allspice 180 P "j”.'i.’f’%

Vanila 40 S !l", \%

Poprika 38 " s

Garginia 20

s .

Ly N I N, e




Shives indicn

propagated plants should be undertaken so that potential
gene saurces are not last forever. Both techniques and focili-
ties for field application of such a programme have to be stan-
dardized. The in vitro genebank established for medium and
long term storage of germplasm should be enlarged od-

equately to store the additional ccliections.

In crop iImprovement research , varieties evolved have quali-
tative traits distributed widely in them. In turmeric (Table 2) it
appears that the breeding objectives had not been defined
quantitatively so that o variety when released meets the mini-
mum standard fixed for each character. UWhile Suguna (PCT-
13), with its short duration is highly suited for oleoresin indus-
try, Prabha and Prothibha with top vields are good for drying.
Interestingly these two varieties are abtained by apen pali-
nated progeny selection. The potential for evolving high yield-

Table 2. Some impraved varieties of turmeric and their salient features i

ing lines with superior quality
traits through hybridization in
vegetatively propagated
spices should receive priority
attention. The varieties to be
releosed should also be con-
currently tested for their resis-
tance / tolerance to pests,
drought, quality and respon-
siveness to nutrient inputs and
other management

conditions.

Among the different spice
craps, black pepper, carda-

mams and ginger are suscep-

Nome Pedigree fverage vield  Duration Dry Curcumin  Oleoresin  Essential Remarks
(fresh, t ha ™) (Doys) recaveny (%) (%) (%) ail { %)

Co.l Mutont of 305 285 19.5 S 6.7 3.7 Toleront to drought
€rode local

Hrishno Jonal stection At 240 16.4 €8 38 2.0 Tolerant to major

~
: pests

Sugandham  Germplosm LisiE) 210 233 w gl 11.0 2.7 Toleront to pests
selechon

BSA-1 Mutant of 30.7 285 20.5 4.¢ 4.0 Tl Suitable for draught
€rode local prone oreas and

prablem soils of
Tomil Nagu

SuvarnG Germplosm 17.4 200 20.0 4.3x 13.5 4le]

{ PCT-8) selection

Suguna Germplasm £03 190 12.0 Tt 13.5 6.0

(PCT-13) selecion

Sudarsona  Gecmplasm 28.8 190 12.0 Sia¥ 15.0 7.0

(PC-14) seleclion & iy

ISR Open pollinated 375 205 19.5 6.52 15.0 6.5 @\H curc"mi_"gg_dl

Prabho progeny selection - Qi I \

lISA Open polincted 39,12 995 18.5 6.91 16.2 6.2 . /<

Prothibho progeny selecton .

* provisiongl ’”
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tible ta devastating diseases such as slow and quick wilt, Aotte
disease, Chirkey and Ffoorkey and saft rot. In breeding for re-
sistance to these crops intensive search in endemic areas of
disease incidence under diverse situations to locate the healthy
plants can vield useful results. The tolerance to root {wilt) dis-
ease observed in the native population of West Coast Tall
indicates the patential of such an appraach in resistonce breed-
ing. In the allied species of these cops resistance has been
recorded for the above diseases. An all out effort should be
maunted ta transfer these genes to the background of the
released high yielding varieties having the maximum qualita-
tive traits, adopting conventional and biotechnological tools.
These effarts should be supplemented with induction of vari-
ability through samaciones. The crop improvement
programmes should be inter-disciplinary in nature involving
breeders, biotechnalagists, ogronomists, entomologists, pa-
thologists, physialogists and biochemists. [t is imperative that
breeding objectives are defined in advance with the minimum.

standards fixed for the more important parometers.

2. Crop production

.

Availability of quality planting material in adequate quonti-
ties continues ta be o maojor constraint in spice praduction. In
addition to the genetic quality af the crop, there are a host of
ather factars that determine the successful establishment and
performance of the crop in the field. in blads pepper, nema-
tade ond Phytophthora infestation adversely affect the es-
tablishment of the rooted cuttings and increase the indidence
of slow and quick wilt. Rhizome rat of cardamom caused by
Puthium vexans and Rhizoctonia solonigets aggravated when

cardamom raots are damaged by the nematode.

Meloidogyne incognito. Inthe
absence of stringent sonitary
conditions and effective con-
trol measures to totally elimi-
nate the pothegenic fauna
from the nurseny, the distribu-
tion aof pests and diseases
thraough planting material is
taking place leading to affect
the production o the crops,

adversely.

The role of the VAM fungi
in enhancing the growth of
rooted pepper cuttings in the
nurseny, their rale in suppress-
ing nematodes of pepperand
cardamom, and control of dis-
2Qs5es coused by
Phytopthoro, Puthium and
Rhizoctonio by antaganistic
Fungi such as Trichoderma
Spp. and Gliodladivm Spp.
have been reported. Informa-

tian on the environment af the
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nurseny medium and thot of field for the fast muitiplicotion end
grouwtth of the antogonist fungi is minimal. Detoiled studies in
this area to understond the dynomics of pothogenic forms,
their interaction among themsetves and with antagonistic spe-
dies to develop a package for nursery management and pro-
duction of healthy planting maoteriol and o working arronge-
ment with concerned development agencies for nursery certi-
fication and quality chedk ore of urgent impartance and need
immediote attention. in ginger, infection by Axthium couses soft
rot both in storage and in the field. Development of a system
of production, of healthy planting material of ginger ond its
storage under a suitable envirenment supplemented with fa-

vorabile organisms needs priority ottention.

Spices in general ore cultivated in copping systems In-
volving diverse <rops. Reducing the cost of production with
sustainable high yield has the greatest relevance ot all times.
A system approach affers considerable scope for ochieving
this objedtive. However, research effarts in this area have teen
meagre. A dear analysis of the dynamics of the existing sys-
tefs in areas of sail health, soif moisture, microbial load, therr
ontogonistic and synergestic interactions, fate of applied nu-
trients, solar rodiction profife ete. wavld apen up new vistas
for intervention to make the system self-generoting ond cost
effective. Micralevel manipulatian in water harvesting, sail con-
servation, arganic matter generation and recyding, supple-
menting with favourable micro-orgonisms after providing the
environment far their rapid multiplication and requlation of the
population density of the system would substantialk) imprave
the productivity. Well planned interdisciplinany studies ore called

fFor in this vital areq.

Since the number of vori-
ables in the spice production
systems are large, it will be
rather difficult ta amve at op-
timum levels or variables to
make on efficient working sys-
tem. Scope exists for the de-
velopment of computer aided
alternative models through
extrapolation. Studies to gen-
erate dota with this objective
should prove highty usefut.

Quolity standards in the
spice importing countries are
being made more and more
stringent. Of late, there is also
o demand for oréonicoi!u pro-
duced spices. This scenario
calls far o fresh look of the
ongoing spice praduction
techniques. The sources
which, supply nutnents ond
the praduct that provide pra-

tection ta the crop have to be

'\.‘k‘ L . - .
vd
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so chosen that they meet the standords fixed by the import-
ing countries. Also, little or no informotion s on hond obout the
influence of different nutrients from different sources on the
Quontity and quality of adve prindiples in different spices.
Development of an Integrated Pest and Nutrient Management
System (IPNMS} with data on the effect of the same on qual-
fty is the onswer for this,

The high production technologies (HPT) developed for blodk
pepper and cardamom incduded phytosanitans measures for
management of the disease, rejuvination of the gardens by
plonting high yelding varieties, integrated plant nutrient as
well as pests ond disease monagement and adoption of ap-
propriate cultural proctices. Adoption of HPT in pepper and
cardamom inceased the yield considerably cver conventional
systems (Tobles 3 & 4).

Further studies to capitalize on this research resuits ore ur-

Table 3. Adoption of HPT in black pepper

gently colled for. The studies
should cover the relotive role
of each of the inputs in en-
hancing the yield gaps inthe
presently developed HPY
technology such as shode
ond population density regu-
lation, ensuring a sustainable
orgonic motter base, and for-
tifying the system with favor-
able isolates of VAM fungi like
Glomus Fasiculotum, Rcaulo-
spora leovis Bam and
Gigaspora margorita which
Qre suppressive to nemao-
todes of pepper and carda-
mom, other antaganistic fungs
such as Trchoderma Spe. and
Glicdodium Spp. which have

Technoiogry Peruvonnamuzhi Puthupaddy besn obsenved to control the
487 )

Coaventional 0.400 0.48 diseases caused by Fhyto-
HPT 1.085 1.678 .

phthora, Futhivm and Ahizoc-
% NCrease 171 244

toma and native strains of
Values indicote yield (kg vine ')

earth worms. A data bosed
Table 4. Rdoption of HPT in cardamom
Technalogy 8hagomandolo Modiken Somauwarpet Yeslur
Conventiono! 2250 7355 80.00 66.80
High Froduction 455 475 530 *?f“giﬁ{f,
Technolagy ; ! i. . :2
Per cent increase 1300 546 563 a\ s

Volues ndicote yield (kg ha'')
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package would make this lead in reseorch sustoinable.

The type of experimentation and interpretation of results
in cropping system reseorch involving perennials needs look-
ing into from the point of methodologies and techniques de-

signed for the purpose.
3. Plant protection

Occurrence of the following diseases is the major produc-

tion constroint in spices. (Toble.5)

UWork done so far has enabled isoic:t%.on of a number of
biclogical agents from the rhizosphere soils, which are ontogo-
nistic to the above pathogens. Seorch for more virulent strains
having antaganism with larger number of pothogens is to be
intensified. Since the effectiveness of such biclogicol ogents

are influenced by the environment and nutrients, studies in

Table 5. Major scil corne diseases of spices

Crop Disease Causal agents
Blads pepper Faot rot Phutophthora
(Quick wilt) copsiel_
Radeopholus
Slow dedline similis
Meloidogune
ncognito
Cardamam Darnping off Puthivm Spo.
Rhizome rot P vexons
Rhizoctonia
solani
Ginger Rhizame rot Authivm
aphanidermotum

£ myriotylum

Ginger yellowing Fusanium Spp.

this direction will be highly re-
warding. What is needed is
o well-planned investigation
to isolate virulent strains of an-
tagonistic flora and faung,
study their interactions ot vari-
ous levels ond waork out the
environmentol conditions thot
fovor their growth and effec-
tiveness in the control of dis-
ease causing pathogens. This
study should also cover the
component crops of the sys-
tem and their reaction to the
disease causing pathcgens.
The report that Glyricidio is
tolerGit to nematede andiits
leaves suppress nematode
growth indicates the role
which the component crops
can ploy in the diseose

control.
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In spice production programmes, the rofe of varieties resis-
tont to pests ond diseoses hove the greatest relevonce in
view of the present day challenges that the industry has to
foce in reducing the cost of production ond keeping up to the
quality stondords fixed by the importing countries. in".\ﬂOVOtiVB
screening techniques incduding biochemical tests to suit field
conditions, so 0s to cover targer popuiations should receive
speciol attention. The available results indicate thot there is
considerable variability in noture for disease resistonce and
this cauld be augmented by induced vorabiity through
somacdones. Whot s needed is intensive efforts to exploit this

For practicat ends.
4. Post harvest processing

About 80% of the volume of spices is traded in whale
unground form. Consumer padcked spice enters global trade in
smoll quantities only from the produang countries. There is
consideroble scope for value oddition n this creo. Uttle or no
reseorch has been done in the quolity stondards of the spices
used far packaging, their shelf ife, type and size of packages
to meet the demand in different consuming countries. The qual-
ity porameters should inchude the veny deanliness and appear-
once of the product, hygienic standards like bacteria and fun-
gol loads, moisture content, presence of toxic bivlogical prod-
ucts like oflatoxn, pestiade residues and active prindple of
the spice concerned. In packaging, the gas used, and the

appearance of the packet are importont factors worth giving

reseorch ottention. The
packet should exhibit dato on
the above, which should meet
the stondards fixed by the im-
porting countries. Such an ef-
fort would give India an edge
over many others and help to
strengthen the good will that
the country has in spice pro-

duction and trade.

Yet ancther area needing
research attention is the pro-
cessing af spices for obtain-
ing value added products at
Farm level. As at present,
aleoresin industry, which in-
deed requires technicol skill
and scophisticated equip-
ments, is in the honds of a
few entrepreneurs, thus to-
tolly debarring the formers

from getting any share of the

A
i
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profit obtained from processing. Research is needed to de-
velop techniques for on-farm processing of the spices to ex-
troct the octive principles on cude basis adopting stondards
occeptoble to the final processars for sale internaticnally. Such
a system will reduce the cost of transporting the raw materi-

als from producding areas to the pracessing factories.
5. Transfer of technology

Researches conducted on production, protection ond pro-
cessing of spices have yielded wide range of results of practi-
cal utility. However, the outflow of these results to the farm-
ers’ fields and their adoption to achieve o quantum jump in
the production has not taken place so far. While this is the joint
responsibility of the researchers ond extension agendes the
prablem needs urgent study for finding solutions. A variety of
extension methods are commonly used in technology dissemi-
natian programmes to help farmers form opinions and make
monaaement decsions. Individuol and face-to-foce group ex-
tension methods still hold priority in less developed countries
as they offer more opportunities for daser clientele interaction
and feed back. However, in the present era of electronic me-
dia, live messages based on sucess stories and demonstra-
tions in farmers’ fields, coupled with understandable experi-
mental information and cast effectiveness may attract the farm-
ers to adopt the technologies. The concerned sdentists should
study the problem aiorg with social sdentists and extension

specialists giving leadership.

In conclusion, it is impartant
that the scentific community
involved in spice research
keeps in mind the ever in-
creasing challenges before
them and plan studies with
braad base and vision taking
cognizance of the major chal-
lenges, the contributing fac-
tors and interactions and find
adaoptable and economicaliy
viable solutions, working as o
well knit interdisciplinary team.
In final analysis, increosed per
unit orea production with low
levels of applied in;;uts com-
bined with quality ond
sustainability on one hand
and on-farm value addition on

the other, in each crop have
to be achieved.
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hilli is on important

&

commercial importonce in In-

Spice cum veg-

etoble crop of

dic. Indio leods in orea (0.9
million he.) and preduction
(3.9 million tons) of dry chilli
(Toble 1). Andhra Pradesh
ranks first in area ond produc-
tion of chilli in the country. A
major consumer af chilli, India
exports enly 5% of the pro-
duce mainly ta USA, UK, Rus-
sio, Conoda, ltaly, Nether-
lands, Singapore, Scudi
Arobia, UAE, lsroel, Japon
and West Germany in the
form of dry pod, chilii powder
and oleoresin. Average yield
af chilli in india is low (1t
ha"), as campared ta 3-4 t
ho in the USA, South Horea
and Toiwan. Main reasans
for low yield are low coveroge
of high vielding vaneties/hy-
brids, heavy incidence of
pests and diseases and lack
of adoptien of sdentific pack-
age of practice in cultivation,

Only 2.6% of chilli area is un-

CHILLI RESEARCH IN INDIA

P.indira, T.R. Gopalakrishnan and K.V. Peter

Kerala Agricultural University
Trichur - 680 656, Herala

Table 1. Area and production of <hilli i India

Year Area Production Yield
("000 ha) (‘000 tans) t ha!
1990-91 8162 719.0 0.881
199192 846.3 6175 0.730
1992-93 G621 8621 0.896
1693-94 Q320.0 800.1 0.860
1694.95 8292 794.7 0.958
1995.94 8837 809.7 0.216
199697 G56.5 9455 c.988
1997-98 840.6 870.1 0.104
1998-99 8992 921.33 0.103

Saurce: Directorate of economics and statistics, MCA, New Delhi

der hybrids in India while in South Horea ond Taiwan mare
than 90% of area is under hybrid varieties. However, amang
the chilli grawing Indion stotes, Andhro Pradesh ond Punjab

ronks top in average yield with about 1.5tc 1.8 tha'.
Uses

Fruits are consumed fresh, dried or processed os vegetable
ar spice. Colour extracted from fruit is extensively used in food,
pharmaceutical preparatians and cattle feed industry.
Destalked chilli hybrids are
being developed to ovoid

rnanual remaoval of fruit stalks

i
for bulk chilli export. Aflatoxin £ \%
wizzf 11T
free chillies have much de- - "" §
=

mand in expart sector.
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Cultivated species of
Capsicum

The genus Copsicum con-
sists of 22 wild and five culti-
vated spedes viz. C annuum,
C boccotum, T chinense, C
frutescens and C. pubescens
(Table 2).

Most of the chilli cultivars
commercially grown world
wide belana to species C
annuum. This Is @ highiy vaori-
able spedes in terms af mor-
phelogical characters.  Plants
are herbs or shrubs, erect, 0.5
— 1.5m tall, highly tranched
ond bear fruits which are highly
variable in size, shape, colour

and degree of pungency.

Germplasm collection, evaluation, utilizotion and
varieties

Chilli improvement projects are in progress ot many Agricul
tural Universities and ICAR institutes. The major germplasm
mointenance centres are given in Table 3. Nationol Bureau of
Plant Genetic Resources (NBPGR), New Delhi has the maojor
responsicility for collectian of <hilli germplasm. Satellite centre
of NBPGR at Amaravathi carries out evaivction and charocter-

ization of hot pepper germplasm.

fFew cultivated species other than C annuum aire identified
as resistant/talerant sources against bictic stresses (Table 4.)
cand are being crossed with C onnuum ta develop resistant

varieties ageainst bictic stresses.

In chilli, severol varieties are still popular such as NB-34, NP-
46 A, NP-51, Pusa Red, Kolyanpur Red, Pant C1, Pant C2, G-3,
G-4 ond G-5(Selectian); Pusa Juala, Arka Lohit, LEA-235, Pant
C-5, CH-1(F1), LCA-218, Jualasakhi, Jwelamukhi (hubfids)

which were develcped thraugh selection from indigenous

Tole 2. Cultivoted species of Capsicum and their Qistribution

Speaes

Distribution

Capsicum annuum L (sun. C puroureum,

C grassum, (. cerasiformoe

C. boccotum (syn. C Fendulom, C. micocorpum ,

C. onguiosurm)
C frutescens U (spn. C minimum)

C chinense Jawq. (sun.C hueum,
C umblicatum, C sinense)

C pubescens B ondP

Colombia to Southern U.S.A. and throughout Latin
America, Asio

Argentina, Bolivia, Brazil, Colombia, Equador,
Paroguay, Feru

Coloumio, Costa Rica, Guatemalo, Mexico,
Puertorica, Venizuela

Balivia to Brozil, Costa Rica, Mexica, Nlcorggpo
West lindies €

Botvia to Brozil, Costa Rica, Guotemdo ”h
Honduras, Mexico.

%
»
|
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Table 3. Germplasm callection in chilli at varous Research Institutes/State Agricultural Universities ather
than NBPGR*

Centre Type of material

Indian Institute of Harticultural Research, Bangalore  Lacal land races, advanced lines, released
varigties. male sterile lines

Indian Institute of Vegetable Research, Varanasi Land races, advanced lines, released vareties (all
¢ onnuum) commerdol exatic cultivars., (C chinense)
male sterle lines (both genetic and (MS), specdiol
collection of land races of pickle type chill

Regianal Research Station , Acharya N.G. Land races, commercial exctic cultivers, released

Rango Agril. Univ., Lom and indigenaus varieties

Punjats Agricultural University, Ludhiana Relecsed varieties, advanced lines, male sterile |
lines f-j

University of Agril. Sciences, Dhorwad Land races of Harnotaka, released varieties, ad-
vonced lines

C. 5. Azad Agril. Univ.& Tech., Banpur Land races, released varieties, advanced lines

* Maintained as active collection:

Table 4. Resistont/tolerant sources against biatic stresses in. quroplasmic genetic mole ste-

Copsicum
= rility ore introduced.  Using
C boccotum Anthracnose, Y \ i P
Phutoohthora rat and ese sources, male sterility
Cucumber Mosaic Virus systems are developed in the
C chinense Anthracnose, Leaf curl __batkground of well adapted q‘
VifUS, Tomato mosaic ; genotupes at PUﬂjOb ngicu|_
Virus and Verticillfum wilt ' _
+ tural University (FAU),
C frutescens Leaf Curl Virus 3

3 _ ludhiona, Indian Institute of N

: Horticultural Research, Banga-

collections for desiroble at-  lore and at Indian Institute of Vegetable Research (IIVR),

tributes. in addition to voriet-  Varanasi (U.P). One such popular male sterile line is MS-12 in
ies released through All India  the bockground of Punjab Lal
Coordinated Vegetoble Im-  yariety developed ot Punjob

d S 3-‘5..
At several Research Insti-  Ludhiona from the material g7 \%
. = T
tutes, male sterile p|ont5 are introduced from france. Pt - "‘I _;
identified. Both g@m@tic and Indian Institute of Vegetoble =~




Table 5. Chilli varieties released through All India Coardinated Vegetable Imoravement Praject

Varietiy Saurce Suitable Praductivity Remarks
zanes
Andhra Jycthi  Lam 1,45, 4-6 Staut fruits, high seeded, pungent,
6.7.8 glassy red pearicaro
Bhagyalakshmi  Lam 1 1.6-45 (dny)  Fruit length 8.2 ¢mewidth 0.7 ¢m
Ke Raovil patti  1.5.6 3.1 (dny) Fruit pendulaus length 6.1 ¢m, girth 4
crn, bright scarlet red fruits, talerance
ta thnps
1218 Jabalpur & 6.5 {dry) Flan: dwarf, fruts lang (10-11 ¢m), 3 ¢m
girth
Musalwadi Rahuri .3 1.93 (dry} Rverage plont height 52-83 cm, fruit
length ©.83 «m, width 0.95 ¢m.
EIEHS Lam 6,7 3.7 (dry) Highly suitable far pickles and export

Research, further choracter-
ization of this line aleng with
a CMS line introduced from
AVRDC (Asian Vegetable Re-
search ond Development Cen-
tre), Taiwan is in progress.
Ecreening of germplasm for
heat tolerance is an urgent
need to fulfii the demand of
South Asian formers for grow-
ing off seoson chilli at a relo-
tively high temperature. In
oddition to public sector insti-
tutes private companies are
also involved in chilli reseorch

ond improvement. (Table ).

Zone: 1. Humid Western Himaloyan Region. 2. Humid Bengal Assam Basin 3. Humid €astern Hima-
layan Zone and Bay Islands 4. Subhumid Sutlej — Ganga Alluvial plains 5. Subhumid ta humid €astern
and South €astern Uplands &l . Arid Western plains 7. Semi Arid Lava Plateau and Central Highlands 8.
Humid to semi-orid Western Ghats and Harnataka plateau

Table 6. Hybnds in chilli developed by private sector companies

Company Hyborid

Ankur ARCH 006, ARCH 298, ARCH 936

Hoechst HOE 888, HOE 808, HOE 818

Novaortis SHPH —54,-SHPH - 35, SHPH - 47,
Picaddr

Namdhari NS 1701, NS 101, NS 1420, NS 1101

Nath NATH 70, NATH 120

Sungrow Sungrow No. 16, Sungrow 86235

Bejco " BSS 138, BSS 141, BSS 973

Korean Hybrid
Indo American

Kiran, Surya
No.5

Pro-agro PROH 01, PROH 02

Centuny Hybrid 3, Hybrid 4

Semis Guntur Hope Picobelio

Mahyco MPH 5, MPH 58, MPH 59, Qﬁﬂﬂ;&,f

Zueri Agra ZCH-9 S \ &
- - »n

Nagarjuna NARDI - 719 - “" /5

'\

Yror— =5 —
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RAgrotechniques developed  flawer fall and low fruit set during summer ore manoged
Earmal s thraugh opplication of Naphthalene Acetic Add (NAAR) (15 ppm)

0.45 ond ft lanting.
L U it oo For sproyed 3 ond 60 days after transplanting

the crop (Table 7). Fertilzer Management of pests and diseases

recommendations are pro- Chilli is affected by  large number of fungal, bacterial, viral
posed far each chilli growing and complex diseases (Table 9) in addition to a number of

stotes (Table 8). Problems of  sucking insects. The Indion Institute of Vegetoble Besearch,

Table 7. Agronomic practices recommended for chill

Variety Centre Type of cultural Recommendation
practice
Pant C faizooad  Fertilizer 120-150 kg N ha''. Split inte 60 kg vasal and
' rest in 2-3 equal quantities
E | local Caoimbatare  Fertilizer 100 kg N ha'! split inta SO kg bosal and S0kg top
: dressing 30 days after planting.
Pant C Faizabad Fertilizer Fpplicatian of Y0kg N ha™ alang with basal 4
\ dases of 60 kg PO, and 40 kg KO ha'! )
4
Table 8. Fertilizer recommendatian of chilli in different states . '
Varanasi formulated a set of
Zang State M Pl KO d
recommendations to manage
Narthern Hanyana 60 30 30 t_ J di (Tabl
Indio Himachal 75 75 cORREEE R, O 5e0s2s L IgHo
, Pradesh 10). The chilli varieties Manjari
. Punjab 62 30 20 and Ujwala developed by the
Uttor Pradesh  80-100  40-60 40-¢0 Kerola Agricultural University,
} Southern Anchra Pradesh  60-160 30-90 60-75 Vellonikk hiohl :
India Marnataka 150 75 i RPN RS S
Herala 75 40 25
Tamil Nadu 75 35 35
€astern Assam 70 40 60
India Bihar 140 80 %0
Onssa 110 70 i, of s
Westemn Madhya Pradesh 150 60 40 e f B t;'
AER Maharashtra 60-150  30-60 50 = M/ ¢
Rajasthan 70 48 50 .

| Rahabe st a
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tant to bacenal wilt caused
by Aalstonio sofonacearum.

Seed production

Chill is an often cross polli-
nated crop. Cross pollination
to an extent af 78% is re-
ported. Isolation distance of
250-400 m is suggested to
get pure seeds.

Hybrid chilk seed produc-
tion is yel to take roat in
differet states of india. At
present, Punjab is the only
state where moximum efforts
are being made in this ne.

Table 9. Diseases of chilii

Training is imported to the locol formers every year by Moy at
Punjab Agricultural University, Ludhiona. Parental maternols of
chillies ond technicol knowhouw ore provided ta the farmers. In
addition, State Governments are encowaging farmers in hy-
brid vegetable production by giving an incentive of Bs. 2500
ho'. Average yield of chifi can be boosted in Karnatoke,
Orissa, Maharashtra, Tarnil Nodu, U P. and West Bengo! by
bringing more orea under nybrid chiff.

Marketing of chilli

Marketing chilli 1s as important as production. Major chitli
morketing centers in India are in Maoharashtra, Andhro Pradesh,
Karmotaka ond Tamil Nadu (Table 11),

There are three mojor regions for expart aof chillh such as (1)
WIANA region (West Asio and North Africa) {(2) Commonwealth
of Russio ond other €.€ countries (3) Western €urope, USA,

Complex disease -

Cousative orgonism

Pepper virus complex
Leaf curl complex
Rapid dedine

Two streins of TEV, o commoen strain of Potato virus ¥ and Pepper virus
Tobacco teaf mottle cur virus, Pepper mottle virus, mites, thrips and aphids
FUSQAUM Qryusporum , Fysarium vasinfectum, Phptophtharo ST~

Fusorium equisetsand Ahizoctonia solom

Mosaic complex

Potato virus ¥, Pototo virus X, TAAV, CMV, CRilli mosarc virus, TEV. Ateho olpha

MOSQIC ViIFUS

Mgrio disease

Lack of crop rototion, occumulation of orgonic metter, high soit tempercture

and severol fungi.

Fungal disease

Verticiliom uailt
Fusarim it

Werticiiium atba otrum
Assarium anauum

leof spot Cercospora copsid

Ripe rot Cofletotrichum copsici

Bacteriat disease s
Soft rat Erwinio corotovoro , ! \%
Leof spot JYonthomonas vesicotoria : ;@ fx
Wit Ralstonia solanaceorum E
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Table 10. Pest cantrol measure in chilli

Cantrol measure

Variety Pest/diseases

G-4 Pod borer

G-5 Pest complex (Pod borer,
mites. thrips and aphids)

Sindhur Fruit rot

Pusa Jwalo Dieback and fruit rot

Pusa Jwala Fruit rot, powdeny mildew
and thrips

Local Diseases and pest camplex,
(fruit rat, dieback, thrips, mites)

Pusa Jwala Bacterial leaf spot and fruit rot,

Pod barer

Cypermethrin (0.1kg a.i.ha') 3 sprays fortnightly

Cholrpyriphos (0.5kg o.i.ha™.) spray at 15 doys
interval

Dithang M 45 (0.25%) 2-3 sorays during fruitng
stage.

Seed treatment with ceresan wet (0.1%) + four
sprays of Bavistin (0.05%).

Three sprays at 15 days interval with combina
tion of Dithane M 45, Horathane (0.1%) and
Metasystox (0.1%).

Practice spray schedule of Dithane M45 (0.3%)
alterncted with monacrataphos

Practice spray of Agrimycn 100 ppm + Slitox
(0.36%;) during rainy seasan, 3 sprays in
October + Dithone M45 (0.25%) at 15 days in
terval from last week of November- January

fable 11. Major chill marketing centers in India

State Centres

Mohoroshtro Nosik, Fhmed Negar, Sholopur, Aurangabod, Losolgoon

Harnotaka Dhorward, Mysare, Hassan. Bongolore, Bellory, Ronibennur, Hubl, Byadagi.
Tamil Nadu Pollachi, Rarmanad, Madurai, Trichi, Theni, Dindigul, Vinudunagaor, Sattur

Conada, Japan and Austraiia.
The WANR region is o poten-
tiol area. Paprika has high
export potential. Though sev-
erol areqs in Indio are suitable
for paprika production, we
have to either import non pun-
gent poprika varieties or de-
velop varieties of our own.
Tomato chifliis suitable for pro-

voriety,

Value addition

duction of poprika aleoresin when compared to Zimbobwe

Chifli is valued for its pun-
gency and colour.  The pun-
gent farms are used as spice.
These are used as whole dry
chiffi, chilii powder, chilli paste,
chilli sauce, chilli olecresin or

<L
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as mixed curmy powder, fruits
with deep red colour without
pungency are vsed Os pa-
prika. The trade and use of
paprika in powder form ore
increosing rapidly. Besides,
papriko clecresin, o value
added product is in great de-
mand ot internotional level.
Cultivation of paprika is almost
The
‘Byadagi Dabbi’ cultivated in

negligible in india.

Dhanwad district of Karnataka
and the Tomate chilli grewn in

Warangal in Andhra Pradesh

are similar to the popritos. They are being used for produc-
tion of poprika olearesin. Only o very little quontity is availoble
for cleoresin industry. It is necessory to increase their produc-

tion to meet the requirement of Indian popriko industry.

Byadogi and Tomato chilli are suitable for production of
papriko ond olearesin. But their past harvest handling needs
to be geored to preserve the maximurm omount of colour. Since
papriko 15 a new spice crop, unless a system of contract Farm-
ing ar o guarantee morket of reasonable prices ore offered or
a co-operative system to celt the praduce with reasanable
returns are ovailoble, it is not likely that farmer will come for-
word to cultivate paprika, The Spices Board of India is en-

gaged on devising a suitable mechanism to capitalize the ex-

part potential of paprika.
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MUSINGS OF A SPICES RESEARCH
EXPERT

S. €dison

Director

Central Tuber Crops Research Institute
Thirwvananthapuram

4695017, Herala

@ rologue

20 May 1498 This day perhaps changed the
history of India primenly due ta the landing in of  Vasco do
Gama at Happad near Kozhikode (Calicut) in search of Indion
Spices. The dialogue with the Zamorins of Caolicut uitimately
led to not only a briliont trade on black pepper and other
spices but also paved the way for the influx of the Foreigners
especially from €urape. As a result, this country became o
part of the British colony and remoined so for nearly 3 centu-
ries! History aport, the fame and fortune of the Indian Spices
were known to the world over even 3000 yeors ogo, going
by the records of €guptian mummies preserving in bladk pep-
per in large volurnes. Nevertheless, india enjoys the rightful
place even today amongst the spice cansuming countries. ltis
stated that nearly 130- 140 countries around the werld import
spices of Indion ongin either directly or indirectly. Needless to
say that the intrinsic volue and character of our spices ond the
spice-mix have attracdted people from various dvilizations.

Incha, the home of spices, Is the largest producer, exporter
ond consumer of this inevitable ingredient in any cisine. e

* The author was FAO/UNDP Spices resecrch €xpert & Projedt
Coordinator {Spices)

do grow over 60 out of the
107 recorded spices in the
world, prominent among
them being black pepper, car-
damom (small & large), gin-
ger, turmeric, seed spices like
cumin, coriander, fennel,
fenugreek, aniseed, dill 8 cel-
ery, tree spices like dove, nut-
meg, dnnaman & kakam, rare
species like saffron, rosemary,
stor anise, bay leaf, thyme,
etc. notwithstanding an om-
nipresent chill. India has been
holding almast o virtual mo-
nopoly contributing to 30-35%
of warld trade on spices by
volume and at least 20% by
value. The 2.8 million of spices
produced from approximately
.5 million ha entails in a valu-
able savingfincome of foreign
exchange of Rs.2000 crore
during 2000-2001. There is
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o very strong spice industry and o few export houses with
modernized fadilities thot compete in the world trode.

In retrospect

Since the production or extraction of spices has been just
like extraction of minor forest produce, there was very scanty
attention from the organized sectors to incréase their praduc-
tivity, noy understond their biology, technologicol inputs or
processing and the export sectar. Since independence, during
1949 the erstuhile Madras Province initiated o humble research
activity at Panniyur and Ambalavayal in Molabar Region (pres-
ently in Herala) on black pepper, ginger, etc. Over the years,
the research schemes were conducted in Khandaghat
(Himachal Pradesh), Fulia (West Bengal), Tasgaon
(Maharashtra), Bijopur/Jagudon (Gujorot), Dergoon (Rssom),
Haltar — Burliar (Tamil Nadu) and Pettangi (Orissa). Pl these
scattered  efforts could not make much of an impact and
hence there was a need for initiating on organized research
it was in 1971 thot the ICAR initicted the Al india
Coordinated Research Project on Spices and Cashew with @

network.

dozen centres, spread out in the major spices growing states
wZ. Kerala, Karnataka, Gujarat, Himachal Pradesh and Orissa.
Oxer the years, this Coordinated Project assumed greater sig-
nificance and the Government of India supported expansion
and intensification of research by opening new resecrch cen-
res under the State Agricuttural Universities. By the end of 89
Plon {1997), we have nearly 20 full fledged research centres
and 8 woluntary research centres with a staff of neardy 100
scentists to toke core of the programmes almost on a waor
focting. The regular conduct of the annuol / biannual research

workshops / group meetings could deliver a veritable output

for the benefit of the spice
growers throughout the coun-
try. Thus this project hos now
its jurisdiction in olmost 15
Stotes of the country and op-
erates through the various
State Agricultural/Horticultural
Universities. The North Eost-
ern Region is being taken care
by the ICAR Research Complex
with its appendages lacated
in all the 7 states with self
contained research

programmes.

A very distinct and major
step on emboldening the
comprehensive spice research
in the country was taken up
during 1975 by establishing
the Regional Station of Cen-
tral Plantation Craps Research
Institute to work excusively on
spices ond the same is bliss-

fully and rightfully located in
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Calicut, the very place where the Portuguese sailar londed five
centuries aga. This Regional Station was later upgraded into
the National Research Centre for Spices in 1986 to provide
undivided and independent attentian an spices research, thus
delinking it fram the plantation crops research. Nat satisfied
with these arrangements, the Planning Commission decided
ta further upgrade the status af the Reseorch Centre ta that
of an Indian Institute of Spices Research in 1996. Another
significant step has been the opening of a seporate Notional
Research Centre far Seed Spices in 2000 in Ajmer, Rojasthan
far R & D activities of seed spices exdusively. The Ministry of
Cammerce also started a Research Institute for Cardomam in
1976 in Idukki District in Herala. The studies of technological,
post harvest and processing aspects of the various spices hove
been cancentrated at the Central Faad Technological Reseorch
Institute, Mysore ond the Regional Reseorch Labaratory at
Trivandrum. Quality being the watch ward, the above two
Institutions have dane a yeomen service far o better under-
standing of these aspects and help develop a surging export

market far Indian spices.
Research output

Owver the years, several leods have been made in enabling
an excellent technology transfer due to the following achieve-

Ments:

* Development of nearly 70 varieties of various spices —

hardly @ dozen were available two decades ago. A
comprehensive list of improved varieties of spices is pro-
vided in Table 1.

* Development of a mechanism to produce and distribute

quality planting materi-
als on a large scole since

the Seventh Plan.

* Integrated management
techni- ques (induding
biacantral) far majar
pests and diseases of
spices.

*  Quality assurance and
upgradatian to meet the
stringent needs of im-

parting countries.
ln prospect

Despite the significant
strides made on various
achievements, there are
gaps, which deserve our at-
tention both in the research
and development fronts. itis
our resalve to find that the re-
search results fit into cropping

systems, judicious use of

avoilable resources like water,




ik --..-?“ o

Table 1. Improved varieties of spices

Crop Voriety

Black pepper Panniyur — 1, Panniyur — 2, Ponniyur — 3, Panaiyur — 4, Panniyur — 5, Panniyur - 6,
FPanniyur - 7, Subhakara, Sreekara, Panchomi, Pournami, PLD -2,

Cardamam Mudigere -1, Mudigere - 2, PV -1, CCS -1, ICRI -1, ICRI - 2, ICAI -3, ICRI - 4, AR,
Nnjallani green gold, Elarani-i, Elarani-il

Ginger Suprabha, Suruchi, Surabhi, Himgiri, 1SR Varada.

Turmeric Co-1, Hrishna, Sugandham, BSA-1, BSR-2, Roma, Surama, Ranga, Rashmi,

Rajendra, Sania, Suvarana, Suguna, Sudarshana, ISR Prabha, ISA Prathiba, Hanthi,
Sobha, Megha turmeric. \

Cariander Co-1, Ca-2, Ca-3, (5-287, Guj. Cariander-1, Guj. Cariander-2, Aajendra Swati, ARG
41 Sadhana, Swathi, Sindhu, RCr-20. Hisar Anand {Pant Dhania).

Cumin S-404, MC-43, Guj.Cumin-1, Guj.Cumin-2, RZ-19

fennel 5-7-8, PF-335, Guj. Fennel-1, Ca-1, Guj. Fennel-2.

Fenugreek Co-1, Rojendra Kanti, Rmt-1, Lam Sel.1, Hisar Sanali, Pusa €arly Bunching

Gnnamom Nithyasree, Navasree, ¥CD-1, Konkan Tej.

utilizotion of fallow and waoste (d) londs, measures to over- Harimundo selections

come temperature limitation to grow plantation spices in ar- are shy in adoption rote.

eas with less than 10°C and crossing 40°C, captive area culti- 4 €mphasis on quality as-

vation eq. bird eye chilli, high curcumin turmeric, assured mar- suronce, upgradation,

ket etc. may be easy to mention but difficult to achieve. A fixation of premium price

few more thoughts are listed below which deserve attention
of the R & D efforts:

for arganic spice. Poy-
ment as per quality pa-
X ¥ Lack of adequate varieties — we have just 75 varieties so rameters.

A "~
far released on all the spices. % % Integrated pest and dis-

.'i *  Ilnadequate infrastructure and refinement in ultimote tech-

niques in production of quality (disease free) planting
material and the delivery system.

X  Production technology pockoges to be user-friendly — 7

= i(_,a-‘.:j’;“'

l & like Panniyur 7 released but still Panniyur-1 is popular & in A ”h

great demand. Sreekara & Subhokoro varieties from
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ease management methods and use of low cost,
biocontrol measures especdially for dreaded problems like
Fhutophthora foat rot in black pepper, rhizome rot in gin-
ger and turmeric, Rzhukal and Hatte in small Cardamom,

mildews, wiits and roct rots in seed spices.

Proper post harvest handling technclogies bath in farm-
front, transit and storage in  wait-in godown price for

export,

Study tours, and HRD of spice research scientists similar

to the mega-process followed in the commercial sectors,

€xposure to praduction technologies on spices in coun-
tries like Malaysia, Indonesia, Vietnam, Ching, Brazil &

Guatemala.

Special B &0 pragrammes for exploring potentialities in
North €ast ond A & N Islands

Search for medidnal values of spices.

Market intelligence and forecost & impact aof crop

produce predictions.

X  Market driven production
and buy back guarantee
system.

€pilogue

The strategic advantage
of India in the SARRC Region
with its imminent potential for
impraving spices trade with
the neighbors, healthy global
competition with other spice
producing countries like Ma-
loysia, Brazil, Vietnam and
Guatemala, by tactfully ad-
justing stock, carry over stock,
pre-harvest bidding and an
intelligent farex debate cauld
make India a strong spice ex-
parting notion and regain its
glory as the World’s leader
net only in spice production

but also in exports.
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ndia, rightfully

designoted aos

the 'Home of
Spices’, cultivates about 63
spices. India is the centre of
origin and diversity for impor-
tant spices such as black pep-
per, cardamoms (small and
large) and possibly for ginger
and turmeric. Among these
spices a dozen spices are
more impartont in terms of
area and production os well
as export value, The promi-
nent states growing the ma-
jor spices viz. black pepper,
cardamom, ginger ond tur-
meric have been primarily in
the Southern belt of Heralg,
Harnatoke, Andhra Pradesh
and Tamil Nady besides cer-
taig, pockets in Qrissa,
Chattisgarh, Bihar and North
€ast Regian. Anocther graup
of spices viz. the seed spices
or grain spices such os cumin,
corionder, fennel, fenugreek,
celery, dill, cniseed, bishcps
weed and poppy seed ore
grown in Rajasthan, Gujorat,

ALL INDIA COORDINATED
RESEARCH PROJECT ON SPICES-
ACHIEVEMENTS AND VISIONS

P.N. Ravindran and Johny A. Kallupurackal®

lF’roj@;ct Coordinater, * Technicol Officer
Project Coordinotor’s Cell

Indion Institute of Spices Resecrch
Colicut = 673 012, Keralo

Anchra Pradesh, Chattisgarh, Tamil Nadu, Punjab, Bihar,
Karnataka, Uttar Pradesh, West Bengal and Crissa. They form
Q very imnportant component of the cropping system in North
India. The dimate requirements of these crops ore also suit-

ing the arid and semiarid tracts in the country.

India produces about 2.6 million tons of
spices cnnually, valued at amount Rs. 33,000 crore from 2.5
millicn ha. India has o pre-eminent position in the production
of spices in the world and accounts for abaut 30% of the glo-
bal trode. The domestic demand of spies is also growing
fast, Even though we produce about 26 lakh tons, exports are
hardly 10%. India earned Rs. 1,612 crore in 2000-01 by ex-

port of £.30 lekh tons of spices.

All India Co-ordinated Research Project on Spices -
AICAP(Spices) a brief
history
The ICAR launched a ma-
jor programme far the first o Sy

time to organize spices re- i«
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tablishing the All india Coordi-
nated Spices and Cashewnut
Improvement Project in 1971.
This project, started with four
centres on spices, grew
steadily ta 12 centres in 1986
(Mil Plan), and subsequently
to 20 centres by the end of
Vil Plan. In order to give ad-
equate and undivided atten-
tion to spices, the combined
project was bifurcoted. AICAP
on Spices came into existence
in 1986 with its headquaiters
at the Indian Institute of Spices
Research (lISR) (formerly
CPCRI, Regional Station)
Calicut, Herala.

The establishment of All
India Coordinated Research
Project an Spices, as a sepa-
rate project by ICAR is a mile-
stone in spices research sys-
tem in the cauntry. The spices
research  activity  was
strengthened in due course to
caver 12 spices (black pepper,
cardamoms, ginger, turmeric,
coriander, cumin, fennel,

fenugreek, clove, nutmeg and

dnnaman) with 20 centres spread over in 15 State Agricultural
Universities (SAUs.). In addition to the 20 centres, there are 8

cagperating / voluntary centres working under RICRP on Spices.
Mandates of AICAP (Spices)

Canduct and coordinate spices research in the cauntry with
the following objectives : 1) €volving high yielding varieties,
resistant/tolerant to pests and diseases and their multilocation
testing under varied agroecclogicaf situations, (2) Develoging
locotion specific varieties and standardizing agrotechnolagies
for spice productian thraugh integrated nutrient management
for increosing productivity, (3) Evolving suitable pest and dis-
ease management technologies through integrated pest and
disease management and to act as an interfoce between In-
dian Council of Agricultural Research /Stote Agricultural
Universiteis/indian Institute of Spices Reseorch /Directorate of

Arecanut and Spices Development.
Organisational set up

The AICRP(Spices) aperates from the headquarters of the
Praject Coordinator (Spices) located at the indian !nstitu'ée af
Spices Research, Calicut, Herala.

Research on 12 spice crops are carried out under the
AICRP(Spices) in 20 caordinating centres and eight voluntary /
participating research centres. The centres are operating in
the State Agricultural Univer-
sities in 15 states (Table 1)
representing the major

ogrodimatic regions of India.

The AICRP(Spices) has a
total stoff strength of 83 con-
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Table 1. RICRP (Spices) centres and mandate aops

Nome of centre. and location Crops handled State Estoblished
Pampadumpara

{Heraka Agriaultural University) Cardamam and Black pepper Kerala 1971 IV Plon
Mudigere

(University of Agricultural Science, Cardamom and Bladk pepper Harnataka 1971 I Plan
Bangalore)

Panniyur Blodk pepper Herala 1971 N Plan
(Merolo Agriculturel University)

Solon Ginger and Turmeric Himaochal Pradesh 1971 M Plan
(¥S. Parmar Univedsity of Horticukure

and Forestny)

Caoimbatore Corander, Fenugreek and Turmeric Temil Nodu 1975 V Plan
(Tamil Nadu Agricultural University)

Guntur Corionder, Fenugresk Andhra Pradesh 1975V Plan
(Acharya N.G. Ranga Agricultural University)

Jobner Cumin, Ceriander, Fennel, Fenugreek Rajesthan 1975V Plan
{Rajasthen Agricultural University)

Jaguden Cumin, Cariander, Fennel, Fenugreek Gujerat 1975 V Pian
(Gujorat Agricuitural University)

Pottangi Turmeric and Ginger Crissa 1975V Plon
(Orissa University of Agricultural

and Technology)

Yercaud Clove, Nutmeg, Gnnamon ond Tamit Nadu 1981 W Plan
(Tomit Nadu Agrieuttural University) Black pepper, Cardomom

Sirsi Black pepper Harnatoko 1981 M1 Plan
(University of Agricultural Sciences, Dharwar)

Chintapalk Black pepper and Ginger Andhra Pradesh 1981 V1 Plan
(Acharye N.G. Aenga Agricultural University)

Jogtio

(Achanga N.G. Range Agriculiural University)  Turmeric Andhra Pradesh 1286 Vit Plan
Hissar

{Choudhany Chanan Sing Harnyono Coriander, Fennel ond Fenugreek Haryano 1993 Vil Plan
Agricultural University)

Dholi,

(Rajendra Agricukural University ) Jurmeric, Cariander and Fenugreek Bihar 1993 VIl Plan
Depaii

{Honkan Hrishi Vidyapeet Bladk pepper, Nutmeg and Ginnamon  Mahorashtra 1995-Wil Plon
Raigarh =

(Indhira Gondhi Hrishi Viswa Vidyalaya) Ginger, Turmeric & Coriandex Chettisgarh 1996 Vil Plan
Humarganj Ginger, Turmeric, Coriander, _-bittar Pradesh 1995 VIl Plon
(Narendra Dev University of Rgriculture Fenugreek, Fennel

and Technclogy) \

Pugglitari

(Utter Boga Hrishi Viswa Vidyclaya ) Black pepper. Ginger & Turmeric West Bengol 1996 VIl Plon
Valuntory centres ™~

Ambalavoyal »

(Mercla Agricultural University ) Black pepper. Jove and Cinnamon Kerala 1992
Pechiparai

{Tamil Nadu Agricultural University) Clave, Nutmeg and Cinnomon Tomil Nady 1993
Thodiyankudisai

{Tamil Nodu Agricultural University) Jove, Nutmeg and Cinnomen Tomil Nadu 1993
Mulcdumpara

(Indion Cardamom Research institute) Cordamom Kerclo 1993
Sakleshpur

(indian Cardomom Research Insttute) Cordomom Harnatoka Jim-
Thadiyenkudisai, &%
{Indion Cardamom Research Institute) Cardamom Harnatoko Sfd L}
Gongtak et ‘m' | 2
{Indion Cordamom Research Institute} Large cardamonm Sikkirm ol e
Bhavanisogor : Wy P

(Tamil Nadu Agricultural University)

Cardomom

Tomil Nedy




sisting of 51 sdientists and 32
technical / auxliory positions.
The project has at present 85
research programmes in dif-

ferent centres covering the
respective mandate crops.

Spectrurn  of activities

The major activities of the
AICAP(Spices) are given
below.

Crop improvement

Germplosm collection, con-
servation, evoluation, cata-
loguing and exchonge of
germplasm amang various
centres, (SAUsY within the
country as well as with the
National Bureau of Piant Ce-
netic Resources (NBPGR), In-
dian Institute of Spices Re-
search (ISR and ICAl ete, con-
duct and moniter Coordinated
Yield Trials, Multi Location Tri-
als  et¢, in  different
ogroecological zones, de-
velop and relecse spice vari-
eties having high vield, qual-
ity and resistonce te biotic ond

abiotic stresses.

Crop production

Stondardization of plonting methods, spading, seoson, veg-
etotive propagation techniques, location specific
agrotechniques tc sustain spices production. Developing spices
based cropping system, formulation of production technolo-
gies for different spice crops., integrated nutrient manage-

ment, weed manogement, irrigation schedule etc.

Crop protection

Standardization of plont protection measures, integrated

pest and diseose manogement including biocontrol.
Planting material

An importont activity is production and distribution of high
quality, elite planting material, nucleus / foundation seeds of
new, high yielding spices varieties. The centres ore olso par-
ticipating in the seed / planting material production through
the Integrated Programme for Development of Spices (IPDS)
of GOI; Spices Boord; Development Departments of Agricul-
ture / Horticulture of State Qovernments.

Linkages

Develop, promote and sustoin inter-institutional linkage with
SAUs, Directorate of Arecanut ond Spices Development; Spices
Board; Rec::;ionol Research Laborotorny (CSIR), National Bureau
of Plant Genetic Resources,

Departments of Horticulture /
Rgriculture etc. for spices de-

velopment.

Publications

15 YAy,
i
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research highlights, periodic

documents on transfer of
technology, popular artides,
technicol bulletins, specific
package of proctices for indi-
viduol spices as relevant  to

different agrocli-matic zones.

€xtension training pro-
grammes

The reseorch findings of
the different RICRP(Spices)
centres ore disseminated
through extension and train-
ing activities. The centres con-
duct series of training
programmes to farmers and
department cfficials on differ-
ent aspects of spice produc-
tiocn technaology. The centre
conducts.' field days. farmers
fair, kissan melo, exhibitions
ond figld visits annually and
also conducts demanstration

trials ond onform trials.

Cess fund f ad-hocschemes

Identify, advice, assist
ond review the cess fund od-
hoc research schemes on

spices and help in the deor-

once of proposals for funding from ICAR / SAU's / other

ogenqes_
Monitoring/Workshop

The Project Coordinator (Spices) stationed at lISR, Calicut,
Heralo has the responsibility to menitor, coordinate, review
and evoluate the research work af various projects at differ-

ent centres.

The AICRP(Spices) conducts biennial Workshops / National
Graup Meeting (NGM) which is the forum for | . -entation /
discussion and finolization of research programmes and to

review the progress made ot nationol level.

The NGM formulates need based, location specific research
progrommes and alse recormmends technologies / package
of practices including recommendations for release of improved
spices varieties. The proposal for release of varieties from
AICRP(Spices) centres, Indian Institute of Spices Research (ISR)
and other organizotions working on spices-are discussed and
recommended for release. The impro\-.fed, technclogies which
are economically viable ore recommended to extension ogen-

cies for adaption. Sosfar 15 Warkshaps were canducted.

Highlights of Achievements

The AICRP(Spices) hos made substantial contributions to spice
research and d@velopmeht during the last three decades since
its inception. A number of

proven technologies were

evolved and passed onto ex- < arice,
e
tension ogencies ond farmers, /e ‘ \'&
- .
ond these technologies hove A " l_ /2

been making good impact.




Crop wise achievements are

given below.
Black pepper

Collected, evaluated
and consarved 367

germplasm accessions,

Seven high yielding vari-
eties are released includ-

ing two hybrids.

Technology developed
far bush pepper produc-

tion and monagement.

Improved technologies
are developed for large
scale planting material

productian.

Agrotechniques, (source
- of planting material,
planting methads, spac-
ing, best stondards, cul-
tural practices, nursery
management, ideal
mixed cropping  system
etc) ore evolved to suit

the produding states.

Plontotion manogement —
irrigation ond fertilizer

schedules for plantations

and for pepper + areconut mixed cropping system as well
os High Production Technalogy (HPT) developed.

Package for management of Phyutophthoro foot rot and

other diseases and pests are formulated and popularized.

Planting material praduction and distribution of high yield-

ing varieties.
Floral biclogy of black pepper .

Hybridization technique in pepper has been standardized

Cardamom

Collected, conserved and characterized 336 germplasm

accessians

Seven high yielding varieties were developed and re-

leased

Packoge of technalogy developed far rapid donal multi-
plication of plonting material, best time for seed capsule

collection, seed germination, raising nursery, scarification

"of seed for better germination, technique of enhancing

seed germination in winter, optimum time of planting, spoc-
iNg, sée‘d treatment for disease free seedlings, nursery
disease monogement, high density plonting, cultivation
under artificdial shade, enhancing productivity by main-

taining bee colonies etc.

A High Production Technology (HPT) was evolved for man-
aging cardamom gardens

far increasing praduction

- ot ¥ e
and productivity. 7 \%
AL )
Manurial and fertilizer rec- s 3

ommendations including
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micronutrients ore stan-
dardized.

Package far disease and
pest management devel-

oped and popularized.
Ginger

Assembled, studied and
conserved 406 ginger

germplasm accessions.

faur ginger varieties ore

released.

Cultivation practices- size
of seed rhizorne, planting
seasan, bed size, spac-
ing, advantages of
mulching, type of mulch,
optimum time of harvest
Far quality produce,
weed cantrol, compotible
1l"crop cambination, after-
care, cuitural operations

etc standardized

Pre-trectment of rhizome
with biocontrol ogents
recommended for control

of seed borne diseoses.
Control meosures of stor-
age rat in ginger stan-
dordized.

Management practices for pest and diseose are evolved.

Method of seed rhizome starage under pit-system is stan-
dardized.

Fertilizer ond irigation schedules for ginger worked out.

Processing techniques for production of quality ginger
evolved.

Turmeric

Assembled, studied and conserved 11386 turmeric

germplosm accessions.
Seven turmeric varieties releosed.

Cultivation proctices- size of seed rhizame, planting sea-
son, ted size, spadng, advantages of mulching, type of
mulch, optimum time of harvest for quality preduce, weed
centrol, campatible crop combination, ofter care, culturcl

operations etc stondardized.

Recommended the package of practices for profitable

turmeric cultivation.

Technalagy for minimizing rhizome rat in field by pre sow-

ing seed treatment perfected.

Processing\and production of quality turmeric is

standardized

€ffect on long term storoge on quality evaluated.

Seed spices
Germplosm occessions — £ sricey
corionder-1467, cumin- 3 i \-;:
495,  fennel-420, AL

fenugreek-944 are col-




Chios iz

lected, evaluated and managing diseases and insect pests

LA Recommendations for production of quality seeds are stan-

Technalogies regarding dardized.

seed rate, sowing seaq-

Participated in IPDS & Spices Board schemes for seed pro
son, time of sowing/ _
duction.
planting, method of sow-

ing, spadng, pre-sowing - The storage effect on quolity deterioration is evaluated.
seed treatment, irrgation _ o

_ The improved varieties in the above mondote spices re-
requirement, weed con-

- leased through RICRP(S) are given in Table.?
trol measures, fertilizer

package, plant protec- Prospects and potential

tion measures. Though most of the spices produced are consumed inter-

Maasures are evolved for Q. India earned Rs. 1612.07 crore from export of 2,30,000

Table 2. Improved varigties of spices from AICRP (Spices)

Spice Vorieties released Yield range, kg ha = (dry) :
Black pepger  Panniyur-1, Panniyur -- 2, Panniyur -3, Panniyur — 4 1270 - 2570
Panniyur — 5, Panniyur =6, Panniyur =7 ?
Cardamom Mudigere — 1, Mudigere -2, PV — 1, ICRI - 1, 1CRI - 2, 250 - 475
ICRI - 3, ICRI - 4
I t%inger Suprabha, Suruchi, Surabhi, Himgiri 2700 - 3500
Turmeric Ca-1, BSR-1, BSR-2, Roma, Suroma, Ranga, Rasmi 4000 - 6000 : >
Coriander Ca-1.Ce-2, Co-3, (5- 287, Gug Cori -1, Guj. Cori -2, 500 -1400
Rojendra Swathi, Rar — 41, Sadhana, Swathi, Sindhu, £/
Rer-20, Hisar Anand, RCr-435, Ra-436, Rar-684 !
Cumin S - 404, MC=43, Guj. Cum ~ 1, Guj Cumin 2, BZ - 19 500 - 700
Fennel S-7-9Q, PF =35, Guj. Fennel 1. Ca- 1, RF-101 570 — 1650
Fenugreek Ca -1, Rajendra Hanti, AME - T, Lam Sel - 1, 600 - 1900, v e,
Hisaar Sonali, AMt-303, Guj. Methi-1 & \ B
r Cinnamon YCD-1 240 . “‘i' ;A" i

Nutmeg Sugadham v -
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tons of spices during 2000-
2001, On the global front,
Indic has a competitive edge
over the exporting countries in
black pepper and cardamom
as well os spice oils and oleo-
resin. Indian spikes have Q
high production potentiol.
Yield gops and praduction
constraints of same of the Im-
portant spices are given in
(Table 3.). €fforts are beng
made through on integrated

nutrient/ pest ond disease

management approach for doubling productivity of Indian
spices. There has been remarkable increase in the productiv-
ity during the post two decades ofter the estoblishment of
Coordinated Research Project (Table 4). But the productivity
of seed spices remains low due to vanous reasons. Reasons
attributed low productivity ore  traditional cultivation in mar-
ainalfands and fow Fertility areas, kack of adogtion of improved
package of practice, inherent weakness of the seed spices
like stow germinatian, resuiting in poor stand of crop, slow
growth resulting in severe weed problem, high incdence of
disease ond poar soual and economic stotus af the growers.
Yield and productivity ingease 15 achigvable through the new
integrated system of cuktivation using high yielding vareties,
improved agratechniques, production technologqy ond plant

Table 3. Average ond potential vield as well as production constraints in spices

Spices Rverage Potential Producton constraints
yigd (kg ha’y  yield (kg ho™)

Black pepper 20 2445 Low productivity, Phptoohthorofoot rot, virus
disease (stunted disease). pest attack

{'Pollu’, meoly bugs), burrowing nematode, drought
susceptiohty.

prdomom 128 450 Low productivity, hotte’ and vein deornng

. wruses, thnps, drought

Ginger 2431 B2S0 ~ Authivm (fhizome rot), bocerial uil,
Phyllosticto, leaf spot

Turmeric 9733 10700 Leaf blotch, leof spot, rhizome rot.

Clove 400 1100 Lack of genetic diversity ond improved variety

Nutmeg &00 885 ‘ -

Cinnamon 200 400 " ‘

Corionger 800-100C 1600 Inherent low productivity, Wilt, blight, powdery
mitdew, stern goll (corionder). Mg

Cumn 500-600 2000 : g 37 "g

Fenel 1800 95003000 - - Q\-\"ﬁ §

fenugreek 600-800 1500-2000 : . TR
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G tndes
Toble 4.  Productivity increase of major spices {(bose year 1970-71)
Spice 1970 -71 1697-98 / 98-99
Area Production  Productivity | Area Production Prodiuctivity  increase in
(ha) ) (kg ha'') (ha) © (kgha'  production (%)
Black pepper 19960 26160 218 181530 57300 315.65 45
Cardomom 1480 3170 35 72444 7900 142.0 395
Lorge cardomom 25685 4000 156 26358 5265 230 1424
(1980-81)
Ginger 21590 20230 1357 77570 252110  3250.1 140
Turmeric 80500 150600 1871 139700 549200  3931.98 110
Corionder 272300 101200 372 676500 337700  499.19 34
* Cumin 86880 28170 304 288530 116270 40297 24
(1975-76)
* Fennel 14566 17443 1434 25107 28380 1130
(1975-76)
* Fenugreek 3164 43473 1395 38490 49970 1298.26
(1975-76)

* Include figures of major growing states.

pratection measures that are  *  €nhancement of quality

now availoble. Due to the  «  muayigtion of biatic and abiotic constraints through integrated

concerted effort of research- constraint alleviation programmes.

ers, farmers and traders,

€volving and pepularising very effident post harvest tech-

- splcassiproduction and nalogy pragrammes including product intensification.

export recorded an all time S »
Tailoring.production to meet the export needs and interna-

-
high in 1998- i -
T igh in 1998-99 and during tional requirements. 9
2000-2001.
The spice R & D machinery in the country should gear up to 4
' Conclusion ¥ -

meet the above challenges

The future needs in the area  through an integration of

trade ——— production

: of spice R & D are: fd’.-w-(f'@
: \ &
‘ — extension —= G- S/ "‘ \Z
* €nhancement of potential AU A 3
search components. i

ond realizable productivity
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INTEGRATED PLANT NUTRIENT
SYSTEM FOR YIELD AND
QUALITY OF SPICES

A.K. Sadanandan

£€meritus Scientist
Indian Institute of Spices Research,
Calicut - 673 012, Heralo

H

biological, erganic and mineral scurces of nutrients

ineral nutrients play a pivotal role in the growth,
preduction and quolity of spice. Integrated Plont Nu-
trient System (IPNS) is an approach that combines
for ab-
taining sustainable aop production. This system aims at pre-
venting environmental degradaticn and optimizing sail quality
and crop productivity.  Decontrol of phosphatic and potassic
fertilizers in August 1992 has widened the N: P: K consumption
ratio thereby nutrient ratio in soil. No doubt in modern farm-
ing, fertilizer would continue to be the dominant contnbutor for
meting the nutrient requirement of the cops. However, the
importance of orgonic manures should not be ungerestimated
as it has the ability to nip several budding nutrient deficencies
especiolly of secondary and micronutrients. [t's decomposl-
tion preducts mediate improvement in soil physical, chemicol
and biological environment thot further enhance the merit.
Indio’s production of FYM is estimated to be 500 million tons
onnually yielding a rate of 3.5t ho-! distributed cver on area
of 145 million ha of cultivated field. Timely availobility of or-

ganic manures is @ major problem. Integrated Plont Nutrient

Management (IPNM) there-
fore assumes significance. Re-
seorch efforts made during
the last 25 yeors by the In-
dian Institute af Spices Re-
search towards increasing
crop productivity and quality

of spices are discussed below.

Green house and field ex-
periments were conducled in
the institute’s farm os well as
in farmers’ fields during the
last 25 years, with impraved
varieties of spices. Agricultural
lime, organic manures like
FYM, Cair Cempost (CO), le-
gumes, animal bone meal,
inorganic and biofertilizers
(Phosphobacteria and
Rzospiriflum Spp. (BF) were
used. The effect of IPNM wos
studied in the typical spice

growing soits under varying
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climotic conditions, with
reference to nutrient ovailability, vield response and disease

incidence and quality parometers.
Nutrient availability

Availabifity of soil nutrients significantly increased by adop-
tion of IPNM (Table.1). In black pepper there was 50% in-
crease in Organic Matter (OM) status, while increase in P and
K status were 88 and 43% respectively. compared ta farm-
ers’ practice aver the yeors. Adoption of IPNM package 1n
mono and mixed cropping systems of black pepper increosed
the vield by 222% ond 170 %, respedively over farmers’

practice.

The Phutophthoro disease inddence was brought down
from 6.1 ta 2.4% due ta adoption of IPNM. The IPNM system
has significantly accelerated the nutnient availability in the sod
thot lead ta increased crap yield and suppression of patho-

gens in the soil.
Yield and quality

IPNS studies also indicoted significant increase in black pep-

per yield when coir compost
and biofertilizers were in-
duded in the fertilizer sched-
ule of block pepper (Toble 2).
The effect of biofertilizer was
only marginally reflected to-
wards the increase in quality.
In cose of ginger and turmeric,
introduction of biofertilizer,
though not increased the ield
sighificantly, marginally en-
hanced the oleoresin in gin-
ger and curcumin in turmeric
(Toble.2).

fundamental issues in
balancing of nutrients

Balanced opplication af
organic and inorganic fertiiz-
ers helped to maintain ond/

Qr narease Murient resenves

Toble 1. €ffect of IPNM on soil nutrient availcbility, vield response and diseose inddence of black pepper

Treatment Sail nutnent Yield Disease inadence
ovaitability (tha"y

OM P H mixed mona Phytoohihoro slow

(%) (mg kg') CropEING Cropping (%) dedline {%)
Check (FP) 1.8 17 108 0.40 0.49 6.1 6.4
IPNS 27 32 154 1.08 1.58 24 o‘mcg.b

~—

Increcse % 50 88 43 170 eee

NS
bone meal eoch @ 500 kg ha'!

. 21 ii,',:. i;
- FYM @ Stha' + NPR @ 100:40:140 kg ha ' + agricuiturat hme, neam ke, b(‘\l /%
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Toble: 2 €ffect of IPNS an yield and quality of black pepper, ginger and turmeric
peppsr Qinger tureneric
Treatment yield quality yield  quality  yield quality
(tha'y piperine aleoresin  (tha') oieoresin  (tha') curcumin
(%) (%) {%) (%)
Check 933 6.94 Q.19 1.76 3.34 2.4 6.00
NPH 3.62 6.74 0.08 .44 3.69 3.85 6.20
FYM+CCH-NPH 298 7.19 AR 3.20 3.79 4,59 6.37
FYM+CCH+ UNPK+BF 403 .99 7.08 3.44 4.48 378 7.26
D (P = 0.05) 0.41 0.15 Q.19 0.66 0.20 0.90 0.42
FYM 10tha! CC 25tha! BF 20 kg ha'!

NPK @ 100: 40: 140 (pepper), 75:50:50 {ginger} and 63:50:120 kg ha™' (turmeric)

in the soil. There are several reparts thot excess use of chemi-
cal nutrients, particularly nitrogenous fertilizers pallute the
ground water and increase the nitrate content in ground wa-
ter. Balonce in the absolute use and relative application of
nutrients is o component of IPNS. Deficiencies can be corrected
by the application, whereos it is hard to correct excessive ap-

plication of nutrients.

Striking @ balance between nutrient requirement of plants,
de nutrient reserve in the sail, is imperative to maintain soi
ferttility, crop productivity and to prevent envikonmental deg-

radation.

A fundamental cemponent in IPNS is organic monures that
ore often not ovailable in adequate quantities ta meet the
crop requirement. The use of urbon woste as an organic source
often leads to heavwy metal contamination in the soil, introduc-

tion of parasites and pathogens thot would not be beneficial

to plants and seils. The use
of man moade inorganic fertil-
izers, is nat available to the
farmers as and when re-
quired. But growing legumi-
NOUS Ccover Crops imgroves Nu-
trient resernves. inthe soil, up-
_taks EJF nutrients and <rop
quality. Introduction of legumi-
nous crops often reduces the
yse of chemical fertilizer- N by

abou 20 ~ 30 per cent.
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IPNS enhances the uptake of nutrients. New techniques such
Qs coqting urea with neem oil, mixing urea with powdered
neem cake, often increase the use efficency of applied nitro-
gen. These innovations coupled with timely opplication en-

hances the crop praductivity and reduce the input requirements.

Continuous use of straight fertilizers often leads to deficiency
of micronutrients. Studies on the use of micronutrients  for
spices showed that applicotion of 2n, Band Mo @ 5, 2 ond |
kg ha' in conjunction with the recommended organic and inor-
ganic fertilizers not only enhanced the yield, but also increased

the quality.
Location specific response of crops

RAICAP (Spices) is taking up location specific reseorch in 20
centres based in different Stote Agricultural Universities (SAUs).
IPNS studies are in progress since 1995 in different AICRP cen-

tres. Investigations tracts of

in Mojor cardamam grawing
Kerala ond Kornatoka, showed that in soi_i\rich in organic mat-
ter, use of inorganic fertilizers, though superior, is statistically
on par with the opplicotion of half the recommended dose of
fertilizers as combination of erganic manures. Use of Azosgirlum
and Fhosphobacterio in combination with orgonic ond inor-
ganic fertilizers in the nutrition of dove and nutmeg ot Yercard
in Tamil Nadu proved benefidal in increasing yield. In cumin,

trials at Jagudan (Gujarat) in sandy loam soils, proved that

by combining mustard cake with NPK fertilizers, the rate of

application of recommended
doses of nutrients can be
scaled down to half for opti-

mizing the yield.
Conclusion

The study shows that the
system of IPNM will be an ef-
fective tool in augmenting
production and quality
upgradation of spice crops.
Future research must concen-
trate on developing relation-
ship between sail fertility/ sail
enzyme activity/crop produc-
tivity, taking the factors that
confound relationship be-
tween soil fertility, productiv-

ity and quality of spices for the

export,




20singly research

X

funded, University funded ar

HTsETLv L oRE,
whether Govt.
Private, are being asked the
some questions, How do you
ralse more funds? How da
you justify your work in the

economic context?

One

defines it all. How do you

Success. word
choase and apprapriately
adapt technologies for a new
product, process or o service,
R&D

programs to the realities of

while  adapting
the world around them.
Suceessful Institution, are the
ones that will ottroct more
fundiq. better manpower
and will continue to build on

SUCCESSIVE SUCCESSEes.

The game hos changed
over the years. Compaetition
has forced the advantage in
favour of those institutions
that cre able to <hoose

omong the vast number of

INDUSTRY - RESEARCH
LINKAGE IN SPICES

Sanjay Mariwala

Maneqging Director
Kancor Flovours and Extracts Ltd.
Angomally, Kerala.

technological options and pick the best ideas, and nat

necessarily the largest number of ideas or the technically

sound ideas. Focus and quick success have become the
benchmarks of performonce Speed to market, quick solutians
and adoptability to locol conditions are the norms being used

to evoluate opprapriatengss of reseorch.

Traditionally, isclated reseorch groups would explore new
technalogies and techniques and choose which ones the
develcpment orgonizotion would use: the development
orgonization would refine them and the new process or product
would then be passed on for commercialization to o form or
o commercial orgonization, which would remove the bugs.
Becouse there UJ(;S no process to toking a view of the entire
project when choosing techneologies, many of the chaices were
poor. The new models that
emerged changed all this.

Forces of competition ensured

.
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.
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| ll’l' 8
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thot research organizations
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work with technology users

ond technology integrators to




ensure that they picked apprapriate technologies, suitable to

local conditions, adaptable quickly so that specific prablems
that existed could be oddressed and new niches in the market

created or filed.

In Spices, farmers ore the users and industry the adapter.
Industry must play the active role in refining the technology
expectations, so that appropriateness could be designed into
the processes, and no time is lost in removal of bugs at the
time Ffarmers are adapting the new technologies into their
programs. Industry is the window to the world, They face the
problems of competition. New competition thot did not exist
5 years ago today owns part of the market; take the example
of pepper. Vietnam did not produce pepper 6 years ago. Teday
it hos emerged as the largest competitor to India having

replaced Indio as the largest exporter last year. Nigeria is ngus

to ginger cultivation; Cochin ginger was the preferred variety,

today the cast of ginger production in India is so high, no one
wants te buy Indian ginger. €ven Indian oleoresin industry is

.

using Nigerian ginger in place of Cochint

New pressures like the consumer lobbies of the western
world are putting new demands on exporters of spices.
Certified GMO free spices are being demanded by cansumers
around the world. Genetically modified vorieties help the
farmers in combating disease; improving yields and improving
inherent qualities of spice, and that way are an ideal choice
for a producer. But, they do nat bring buyers to your door!

What should be done in such a cose is what industry and R&D

together should design as an
appropriate response. Which
pestiddes are acceptable and
which ore not, falling prices
and expectotions of new
competitive equations, these
are the questions under
debote at industry forums
around the world. Industry
and R&D linkages will bring
these issues to the tap of the
agenda in designing solutions

for the coming Ffuture.

How well we design such
interoctions and linkages into
oL:r programs will help us
define our approach to the
changes taking place around

the world in our industry.
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Brijbasi Dabur Add. Df. 228/2001 #133

Protect Nature

.. Protect Life

~
From time immemorial Mother Nature has looked after the food, shelter, clothing and health needs
of human kind. The unique balance in nature has been aflected by unmindful exploitarion of
natural resources by man. [t is rime to understand our responsibiliry and protect our natural habitat.
Dabur India limited is at rhe forefront of contributing towards protection of nature.
The company has raken up afforesracion in the Himalayan ranges, has set up a greenhouse for
developing saplings to obtain sustainable cultivated source of medicinal plants. Ac Dabur we have
worked in acrive collaborarion with narure for more than a century and commirted to do so always.

i
Dabur

DABUR INDIA LIMITED
Kaushambi, Sahibabad, Ghaziabad - 201 010 (U.P))




Our A

WELFARE OF FARMERS

, Onr EWMﬁM

SAVE FOREIGN EXCHANGE
SERVE THY NATION

Our ?Rmﬁhe

DEVELOPMENT OF OIL PaLM

SIMHAPURI AGRO PRODUCTS (P) LTD.
24, Gandhinagar Road,
Vedayapalem, Nellore - 524 004
Ph: 0861 - 321939, 321949, Fax : 321979

Factory:

Manubolu {(Mandal & Village}
Nellore Dt. ‘
Ph : 08624 - 39273, 39035 .
ANDHRA PRADESH

SIMHAPURI AGRI TECH

Door No. 1, 3rd Ward, College Road,
Hospet - 583 201.
Ph : 08394 - 20039, 27439

Factory :

“Vrinda"” Nadiger Street,
Fort Harihar - 577 601.

Davangere Dt.
Ph: 08192 -41477, 41522
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Coconut Milk

Coconut Jam

Tender
Coconut Water

Presenting the widest range of ready-to-cook & ready-1o-serve coconut products conveniently and hygienically
packaged. Whether it is coconut cream, spray dried coconut mitk powder, coconut milk or any of the other
convenience products, they all come to you with the natural goodness and fiavour of coconuts. Who ever

imagined cocking with coconuts couid be so easy!

Coconut Water
Concentrate

—_—

Coconut Vinegar

Spray Dried
Coconul Milk
Powder

MaA Bozall 309-01



Profiting
through

Pepper

In order to increase farm incomes in oilpalm plantations
the Department of Horticulture has successfully intfroduced
intercropping with bush pepper. As a result of this the
farmers are now partially insulated from fluctuations in

incomes and are getting more returns per hectare.

Department of Horticulture
Govt. of Andhra Pradesh
Public Gardens, Hyderabad - 500 (004






