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INTRODUCTION 

The x n i Workshop of th-,.> A l l India Coordin':>ti'd R-ssQarc-'i 

Projsct on Spic is was hald undwP ths auspices of thQ Raj'^.shten 

Agricuitupfi l Un i v i r s i t y snd tho VSRU^ was ths Stats- Inst i tute for 

Agricultup^sl Managsmont located " t tho Agr icu l tura l Rasoarch Station 

campus r!t Ourgapur'i, Jgiioup. This Workshop was vary uniqua duvi to 

ths fsct that ths highest importanco was giv.in from tho Plannirg 

Commission, Govt, of Incii^ for tho Procs.jdings. Or. Jsyant P^ t l l , 

iVionnb îr (Agr icu l turo) , Pl^-^nning Commission w?,s tho Chi-^f Guist and 

. dQliv^rcid a,n invigorat ing imugur.^i gddrass to th-.r. pgrt iciptsnts. Ths 

¥/crkshop wjs fo l ic i ta tod by Or.KoL.Ch^^idh'^, Opputy Dir:JCtor Ganer^il 

(Hort iculture) who was kind enough to 9ivo h is special remarks as wal l 

3s f ^ l i c i t ^ t i o r ^ to th:'; p'firticip'^nts, Wvj hnd t h ^ i l lus t r ious prss-sncy of 

O r .R .K .Pa t i l , V i c i Chnncollor, Rnjasthin Agr icu l tura l Univv^rsity who 

gsva ths prcsidonti-t^l -^.ddross ntnd h ighl ightad th=-5 h is tory arri rolo of 

tha St̂ ,t-,> of Raj^sthan in Spic;;s Dovclopmant act ivi t ic^s. Sr i C.S»R= ĵ-5ni, 

IAS, Sucrs t i r y , Oap-irtm";nt of A g r i c u l t u r i , Govt, of Rajnsth^n ' i lso could 

b ; wi th us •'snd •Dxch'?ng.ad h is r.r.-Tarks ryggrdlng Spices Davolop.T'ont 

programmos ^nd tha no-j-j for incrcJSS'd rcs-sarch '^.ctiviti^s on ssac 

spicoso Dr.iV;.S.Minoh?<r, Dir;-;ctcr of R tse^^rch whils,^ wilcoming ths 

dsL^g^ittos, h ighl ightod th'-i !ichiov'. Tit-nts on spicss rssc-;grch by tho 

A3j5^h-3Q Agr icu l turn l Universi ty and strongly pl^nded for upgrBd'stion of 

thw roso'irch -l ictivit ios on sp icks. 

Or. P. Rathin'sm, Asst. Director G-^narnl (Plnnt^tion Crops) ŵ ns 

present wi th us throughout tho; dsillbar?5tions tnd guidsd t h : d i f forant 

technical SBSsions =^nci ••ispociTilly that on Vnri.^.^ty Ral^-asy. 'IWQ hed 

par t ic ipat ion from s >v-r^>l St^^t.: Govc-rnTnants, Stnto Agricultur=^l 

U n i v i r s i t i ' i s , Oiractor-jti^ of Coco^., Ar;jc^.nut S Spic>3s Dcvoloprnant, 

Spic is Board ate. 'is wel l ^s sonno progressiva f^,rmors from R^j'^jsthan, 

An import^int feature of th is Workshop hns ba.:in tha 

rocommond-itions for rsls-^s;:^ of nins v^^rL^-tias of spica?, on:. c-3ch in 

8l5ck P:::ipporf Card^fDom 5 Cori?,nd;jr :»nd two s^ch in Turmeric, Gingar 5 

Cinramon. Ths dalsg^tos vary af fect ively p^ r t i c ip^ t^d in thu 

d:^libarations und i t is our piaasuro to prsssnt baforo you tho 

ProcsQdings of th is National Group Mafsting/Workshop of t h j AICRP on 

SDic3s in t h j fol lowing pag^s. 
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WELCOME ADDRESS 

• I , Msin Sin-3h Manohrssr, Oirectcr of Ros^nrch, H&.\M tak's th is 

opportursUy of welcoming you one- and a l l to th is "PINK CITY" of J.^ipur 

also fe'TJOus 3S the "Paris of Indte"' How-aver, bofors I proceed fu r ther , 

I would spocial ly l i k s to oxtond hearty graft ings frarp. nny sid=? ^s woLl 

ss f ra t ! ths l^aj-jsthan Agr icu l turs l Univorsl ty to our distinguished gu-ssts 

special ly the* honourabliS fnombar of tho Planning Comnr;ission Dr.Jsy-Ttnt 

P"-it;vi, the dist inguished Vies Chancellor of th is Universi ty 

ProfoR«K.Pat3l, ths Osputy Director Gsner?!! of ICAR, Dr.K,L,Cnaclh-j , 

t h : Agr icul tural Production Socrotary of Rajasthan, Mr.C.S.R-jjssn, tha 

Ast?fet3nt Dirssctor Gon^iral of ICA?? Dr.P.Rothinam and Dr.S.Edisc^, the 

Pro j i c t CoordInatorj on th is 13th annual group nnastinig of tho A l l India 

Coord in-jtad Rasoarch Proj-jct on Spic-3s. 

Ladies and Gsntlonnan, a good spicod food loads to watartng of 

thv mouth. Jaipur an6 spices aro son^owh^t s imi la r in th is rcsp-^ctc 

^ Whsn the n îis-s of Jaipur is announced .'̂ s a conf-3rcnco or seminar vunuv?, 

th:- clj lagrttcs' mcxith s tar t proc!ucin3 '.^xtr-j sal iva to visv^ tho rsî nny 

splandid spots of J'^ipur and anjoy i ts unsurpsss^Jd h05pit=3iUty in 

nddi t ia ' i to i t s dolicious food spoci iJ l i t ias. 

J-^lpur, cst ib l ishc'd somo mors th?5n 250 yoars ago by th9 grs-^t 

foro runnsr of h i s timos Maharaja. Sgwai Jni Singh J i 1 . Tho wide 

p;;=rp-o<i.rjicular r o i ds of ' Jaipur wi th Chaupars, th?; H^wa M'sh^l, Ga i t ^ j i , 

Alb.:;rt Ha l l , iS!ah^.rg3rh, Jslgarh and Ambar for ts in addi t ion to tha c i ty 

r '̂ni'Tica, Jantar /vsantar ':^nd tha Govind Oso J i tomplG is -in - r ch i t oc t ' s 

Ladios and gontlDrrson, ws have gathorod horc fron diffarfsnt 

p-^rtB of tho country far nnd noar^ p r iT inr i l y to discuss the pres<3nt 

st-jtus of rosar.rch -Tind dDvolopnrsont of spicas ^.rvi to chalk out tho futur-v 

stnitorj ivs for dovalopirvg raot'int tochnolo9i'.-:s to stap up th^i p roduct iv i ty 

ind gl?.-:. tho qual i ty of the spices. Noodlt^ss to say th^t spicos ar:; 

not only importsnt from ho-no c^nsuinpttcn point of viow but also they 

cori^tituto nn iTtportnnt sourc;? of foroign oxch.=iing4i -earnings. 



Ths- country 's forf^ign «xch2ng3 '.M''?,rnirr|s fronn oxport- of splcp^ 

d u r i n j 1993-94 has reached tho vslut? of Rs.607 cror^js in 1994-95 

suPD-'sssing ftie pr^-^vi;xjs record of Rs.547 crorss during 1993-94. To 

th is ^.TfOunt, tho socd spicos contributed RSc77.92 crores and i t is 

signific^snt to montion h'sris that duriag th9 ye==sr, the- country cxpcrtc-d 

substantial quantity of turmeric and soQd spicss to South A f r i ca . 

Higher product iv i ty wi th iowar cost psr unit ar«n and good 

qual i ty of th-s spicas have bocomo or>s of th? important factors in 

snh^ncing tho sxpor t pctsnt ia l through ccmpoting wi th othsr spleens 

producing ccajntrias i i ka China, I ran , Turkey, IndcsKssia, Moxico, otc . 

As, you ^11 know that thn Stata cf Rajasthan is known for 

producticT! of largo quantity of sood spicss, contributin.? to nearly 4:"^ 

of th^ to ts l nrG-i of cumin, 40% of coriander, 85% of fenugresk rmd 20% 

of fannal which ara cul t ivatsd in ovar 1.51 l^kh ha in cumin, 3.51 lakh 

ha for cor inhdar, 0.30 lakh in fanugraok S 0.18 lakh hn in fGnncsl in 

ths country. 

Bosidcs thoso, Ajw5in and O i l l ( i . o . , Suwa) arc also cult lvatod 

in tho southern par t of th3 Stats covaring over 5 to 15 thousand 

hectaros each; thoy contribute 30 tc 40% of ths nntiongl product ion. 

Thy cl imat ic conditlcjn of tho stats wi th c lear , ra in froa wa-^thor durin^j 

tho ond of thi5 crop sooson, is Qsp3clally suitoblc- for attractiv-a colotjr 

and lustre of tha sood spicos which is ons of tho impcrtnnt qual i ty 

por?.fV3ators. Howovor, tho product iv i ty of thoso crops arc: low bainci 

nearly 5 q /ha in cumin, 7.5 q/ha in cor i ' indor, 10 q/ha in fonugnK^k 

'^n-i 9 q/ha in funnel. Try-idit ionally, cu l t ivot icn of thaso crops on 

mrjrgiresl lands, without odoquoto inputs, inhor:^-nt waaknossos of th« 

crops c;„g,, slow oarly g rowth , poor y ie ld potont io l , hs'svy incidonc;* of 

di3f>a3os of prists and i-ock of propor adoption of improvod pr̂ ckoQ--; of 

pr'*ctic3s zT^i the rnain constraints which nsod to bo tak!?n caro of . 

This Workshop ss such assumes groat signific:3nco and I "nn 

thonkful to ICAR for stsiocting Jaipur «s tho vanuo and to our V ic^-

Chancolior who ro'sdily Tiocof^dod consont to host th is msotlng, Tho 

resoairch on i=ify::d spicos 'in R?',jTtstbarj wos in i t ia tod wo.y b!»ck iri 1953 

through a prel iminary rasoarch project on cumin. Howsvor, tho 

momantum in spices rasisarch was gained wi th tho incopti-rin of -̂  
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ccor'jirvat-;d rasoardi proj;sct sinco 1975 locatod nt S.K.N. CoUogo of 

AgricijiturcV', Jobnor^ Ap^f't froT? Jobnor, which is tho i=.iad contro, tho 

r-;iS-5T,rch c.in saad splcos is !5lso boing carrls-d out to a limitc-'J <.ixtcnt nt 

A ,R ,S , , Mandors and A .R .S . , Kcta of i l . A . U . Whil-Q th is Urdversity hns 

dacid-jd t.-) furthi. 'r strongthsn spicks rosofirch ?5t Kots nnd Mnnrlor'-i utrMr 

its ADP prograi-nma, howovor, RAU sh=ill bo grat^'ful i f ICAR can ^.Isc 

holD us by sanctioning i ts sub-csntro ^t ARS, Jalora for roscarch ryn 

cumin ?)nd fonnol. 

Consoquont to tha resDarch efforts of our sc ient is ts , inmprovo'.j 

viPloticjs of seed splcos he.v?- b^on ovolva-ri and rclorisacS. Th^j 

prominent anrsong them arc RCr-41 in cor i3ndcr, RZ-19 in cumin =%nd RMt-1 

ia fcasiugrsok o Proposals for %om<5 promising var iat ios w i l l bo put fo r th 

in th is Workshop/Group M>3c:tin3 for ccnsidor^t ion. Apart from th^s 

drsvalopmont of imprcvod gonotypos, package of pr-^ctioss conducive to 

high y ie ld raa l i za t ia i havs- also bscn devslopQd. 

I -nm suro th'Tit tho dQliboraticATs in th;5 forthcorrjing -Jsys would 

l--:3''.d tn intsrast ing and TOosningful d-Dcisicns and I antrG?it tho d^log^iitss 

to k ind ly 2njoy our fnc i l i t i os "r^ii m3k-3 the stcy comfortable 3,nrj 

mt.'rncr^.bla. I wish tha Workshop p^^rticipants 3ill th-a host. 

JAI HIND 



PROJECT COORDINATOR'S REPORT* 

Tha A i l India Coord InaSed Research Project on Spices was 

formulated during the IV Five Year Plan (1971) as a combined AICRP on 

Spicss and Cashavi/nut, and the f i r s t Workshop was held at CPCRI, 

AdSui^agod In 1971 and ressard"! programmes were in i t ia ted at four Centres 

1.1 tour SpkcB Crops (Pepper, Cp.rdamom, Ginger and Turmer ic) . During 

':;'-s3 V Plan, research on seed splcas Wvas in i t ia ted by adding four mors 

Ci^iTtt'r^.. In VI Plan, two new Centres were added, on<s for peopcr and 

til.? other for ginger end turmer ic . During VI I Plan, three more Centres 

•/•.'srs e.dded, OJIS for Coriander and Fenugreek, one for Turmeric and the 

t h i r d for Lar^e Cardamom in Gangtok. In VI I I Plan, two new centres 

w ' l x crQCit^.d. one at Hisar (Haryan'i) to work on seed spices (coriander, 

funnel and fcnuaroek) and the other at Dhol i (Bihar) to work on 

t-oriand'irj fan;,?gr<:>ek and turmer ic . Research en tree spices (c love, 

cin-'-i ron and nutmeg) was also added at Yercaud (TNAU), thus making a 

totai of v.} RaseaP'ch Centres under AICRP based in 11 Agr icul tural 

iJnAv=.'.iiti5S located in 11 States. Besides, seven vo luntary /par t ic ipat ing 

contros ar« also involved in our research efforts on spices. 

P.'^s.'js^rtfi actJ.vJ.tios : 

The AICRP on Spices is vested wi th a mandate to develop 

loc' i t ion speci f ic agro-techniques for sustaireible spices product ion. A 

miiriiiApronged approach is envisaged and research projects formulatv''d :to 

Gtsr up qr-^a'iuct.ton •^iv.d ttsck?.e pests -and diseases. There 3re 57 Rise^rch 

Profj&ctz In progress - 39 in crop improvement ( including genetic 

resources), 13 in crop product ion, 5 in qual i ty evsiu^tion 3nd 10 in crop 

prc tecdon. The crop-wise d i s t r i b u t i a i . of projects are - p-'ipp^r 8 , small 

c?ird3rnom 9, Inro.^ onrdamom 3, ginger 9, turmeric 6, tree spices 6, seed 

cpiees 25 (corfandor 8 , cumin 6* fenr.>3l 6 and fenugreek 6 ) . 

*pj"e£^^'stcd by DR.S.Edison, Project Coordinator 
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It is my privllag9~^ndnpJsa^^'a^'S~to-pn3SQnt_jthT3-i>te^ 

of wo5"k dona/rossapch accx>mp.lishmonts made by tho All Zndln Coordir.atad 

RGSO^rch Project on Spicc-s during 1993 to 1995 and the s3mo Is 

^i'lumeratad bslow: 

Gav>atlc_r!Q2aur«5es-T" 

Tho tot-:̂ l gorrnplasm holding urscior tho various Coord Irvnting 

Canir^s stands nt 4514 snd this P'3rh!5ps inc.iudo duplicate ontriss as ^ 

result ot sxch'angs botwaan the Csrrires. This is m-iintaxned in 16 

CocrcinSting p^nd Participgting Centres. Ths Ysroiud ccntro addod thre© 

wUd typ3s in bi-:ick pappor from Shsyroys and Kolii Hil ls . The various 

at-$-i^ in Vishak'3p5tr«ni ^nd Utt=ir3 K^nn^da d i s t r i c t s VVGPD survoyod by 

the Chintepalli and Sirsi contros rsspsct ivoly . Ci-^02 and Cl-683 have 

boon identified with high value of yield at t r ibute in cardamom at 

f-^^udlgiire. In ginger, Pottangi idGntifiod ZO-17 as tha top yioid&r. Tha 

J\gti=3i copitr^ msdo 46 new collections in turmeric during tha yea r s . 

Clou-i -^hd nu'tm.ix3 collections in Yercaud cer t ra wars strsngthonad by 12 

'^n4 15 oiltD/high yielding lines respect ive ly . Tho Jagudan csntro 

idontifiod two yxotic accessions (from Bulgaria) which has resistanco to 

pc.*jd9ry mildsw. The Jagtial centre has identified 22 accessions of 

tyrm^ric wiih resistant reaction to Taphrina leaf spot , Efforts are also 

u.-5c'-3!- way to import or oxchange seed spices germpiasm from 

iVsCditcrt'̂ inc-asi countries. An important activi ty has been tho publication 

of Ihc; "Descriptor for Cardamom" as a co-operative venture between the 

Scientists of the Coordinting Centres, National Institutes as well as 

Int irrrttioiT-l contects; th i s document was released by the International 

Pl-riol G&natic Rocourcss Inst i tute, Rome. 

C«^:i Jmpsrcvemerl 

Wc havs 57 variet ies of various Spices released t i l l data and 

*'̂ S'= Jaipur Workshop is likely to hear the presentation for• consideration 

;dr v ĉlo'̂ .tse of at l:^ast 15-20 variet ies in various Spices, The research! 

rssul is frorn the \'arious Coordinating Centres by way of numerous 

mul^JlocatJ.on t r ia l s have culminated in proposals for release of va r ie t i es . 
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Th2 publication on "Spices Varieties" by NRCS/ICAR hfis b©9n wall 

racalvsd und is available In the VS/orkshop registration counter. 

Multilocation t r i a l s condiictsd under tha asgls of ths AICRP havo load to 

roleasa of ths s s var ie t ies ; these t r ia l s a re in progress at various 

Csntrss v i z . , 4 in Black pepper , 3 in cardamom, 1 each in ginger, 

turmeric, large cardamom, clove, cinnamon, cumin, corl'^nder, fsrtrtal and 

fomigreek. Some of the variet ies released during ths last two years 

v i z . , HM-57 in fenugreek and DH-5 in coriander are dual purpose 

vvirieties and are becoming popular . The latest variety in black pepper 

viz.5 Psnnjyur-S is also in great demand. 

, The inter-varietal hybridization in black pepper at Panrtiyur 

h«r. Xisultod in four cultures, a l l of them yielding more than 1 kg green 

borrles per vine. In the CYT in ginger at Pottangi, V Eg-2 gave the 

hlghosi yicid of 18 t / h a . At Oholi, "Sugandham" (from Gujarat) variety 

in i'jrmeric yielded 38,79 t / h a . In the case of seed sp ices , the 

decision?, taken during the Group Meeting held in Nov, 1992 are being 

iT-piamonted systematidally by the concerned Coordinating Centres; a few 

fnulUiccQcScn t r i a l s , bio-control t r i a l s as well as quality analysis have 

barn t.iken up . Tha Hisar centre identified UM-117 as the highest 

ykddor in fenugreek, giving 1100 kg seeds /ha . Coriander accession 

ATP-147 yielded 1050 kg/ha, being the highest y i e ld ; however, in the 

'ca-s.0. of ler^fy types . Pant Ohanla-1 proved bet tor . Accession CC-964 

gave 1C,3% higher oil yield than all other variet ies and also an yield of 

1073 kg /ha . The mutation breeding and selection programmes with 

ccriaader i s making progress in Coimbatore and Jobner centres; line 16/6 

h i s boQn Identified as most promising at Coimbatore. The Jobner centre 

has identified UF*125 with high yield potential in fennel. At Coimbatore, 

fenugreek CC-6S4 has been found to be quite promising giving 380 kg /ha . 

Crop producUon ; 

In black pepper , highest yie lds could be obtained by regulating 

the irrigation at IVVCPE rat io of̂  0 .25 . Smking of rooted cu t t t igs ' of 

bP'r.ck pepper in 1% Potassium Sulphate for 12 hours gave higher 

pof^centsge of rooting. The sucker production in cardamom Increased to 

1.25 lakhs/ha when the spacing is given at 0,3 M x 0.9 M» The 
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cardamom y la l d couW b© increased by 75% under i r r iga ted conditions 

whan comp,ared to tho rginfad s i tuat ion. Appl icat ion of Phosphobactaria 

@ 4g/kg of so i l resultod in prpducitlbn of. "highest number of branchss, 

v i z . , 3 .6 . Gingsr y io ld could bo ralsad to 14.35 t /ha whan appl iad 

wi th NPK @ 125:100:100 kg/ha at Pottangl; th Is givos a net p ro f i t of 

Rs,53,000/ha. In turmer ic , intercropping wi th Bhendl was found 

pro f i tab ls at Ohol i whereas Soybean planted after f i r s t mulching was 

bonsficial at Potiangi. Tha seed rat© for fenugreek was adjudged at 25 

kg/ha at Jobnar, giv ing 11.12 Q/ha. Appl icat ion of Pendimathalfn @ 1 

kg/ha is useful in control l ing weeds in coriander. In tha case of hard 

wood cuctihgs of clrmamon, 82.6% rooting was observed when dipped in 

2500 ppm of NAA. 

Ci'op protectioiT : 

Th3 Phytophthor-a foot rot disease could be ef f ic ient ly managed 

-^ndi kept under check by fol lowing "a l l the culture practices + 1 kg neem 

cake/vine + 3g a . i . Phorat3/vine + 1% Bordeaux, Mixture spray + 2 

drsncfj i rgs wi th 0.2% Copper o x y d i l o r i d e ; th is has worked wel l in 

Panniyur, S i rs i and Chlntapal l l centres. However, the on-farm t r i a l s at 

Panniyur indicatsd the efficacy of Bordeaux mixture spray + pasting and 

dr&nching along wi th appl icat ion of neem cake @ 2 kg/v ine and l ime @ 

1 kg /v ino . Stuntad disease has been noticed in Lower Pulneys of Tamil 

Nadu and dsfc l ia t ion due to semiioopor pest in Chickmagalur In 

Karnatak3. Th;^ use of Trlchoderma in blo-control has given posi t ive 

indicatior© in S i rs i centre. Thr lps in cardamom have been control led by 

adopting select ive thrashing In Feb-March in combination wi th Insect i -

cid3s s p r ^ y ; neem pesticides ^havo also been found useful In th r ips 

cont ro l . At Pampadumpara, s i x rounds of spray wi th Monocrotophos 

0.05% wi th thrashl i ig reduced t h r i ps damage. The ginger rhizome rot has-

boen controlli^d at Solan centre by prs-sowing treatment wi th Indof i l M-45 

0.25% + Bavist in 0.1% + Phorate ® 10 kg /ha . Soil appl icat ion .of 

Trichcderma v i r j de has also reduced incidence of rhizome rot at Solan. 

At Jagt ia l , the turm?^ric accessions PCT-10, PCT-13 and PCT-14 continued 

to be f ree from rhizome ro t . Cul t ivar Golsey was found tolerant to 

ch i rkey and foorkey diseases of large cardamom; anthracnose leaf spot 

has been ccntrc l lod by spraying Dithane M-45 (0.2%) c** Kavach (0.1%). 
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Cumin w i l t fcould be easi ly contPclled by fol lowing th© threa ysar crop 

rotat ion wi th cluster boan-cumin-clustar bs^m-whaat-clustar bean-mustapd. 

Seed treatment wi th Trichodspma harz^anum @ 4g/kg so i l raducsd w i l t in 

coplandsp. Uss of onion leaf ext ract (5%) as a spray roducsd pcwdory 

mildew dissase in coriander* Grdin mould in coriander could bo 

control led by spraying Carbandazim 0.1%, appl ied 20 days after 

f lower ing. Seed dressing wi th Bavist in 0.1% was useful in reducing 

cumin w i l t . 

QiBlity : 

SG-710, a ginger selection from Solan had the highest o i l 

content wher*eas some accessions in cumin have been ident i f ied at Jobner 

which had export potent ia l . 

Staff and budget : 

The present staff s t rergth of AICRP en Spices consists of 41 

Scisnt i f ic supported by 21 Technical and 3 Aux i l ia ry making a total of 

65 staf f . The annual budget was Increased from Rs.15.6 lakhs in 1985 to 

Rs.55.00 lakhs in 1994-95. With the addi t ion of 4 Centres from A p r i l 

1995, the staff strength sanctioned w i l l be 53 Scient i f ic , 29 Technical, 

3 Aux i l ia ry - tota l l ing to 85. 

Future t h n s t areas 

Enrichment of germplasm including Intrc<ductIon of sxot ic g-^rnf^plasm 

especial ly of seed spices from Mediterranean region 

Oevsloping descr iptors for s l l the spices 

Exploi tat ion of h y b r i d vigour in black pepper 

Dsvelopmsnt of cropping systems 

* Studies on location speci f ic nut r i t ional requirement of spices 

including micro nutrients 

* Development of var iet ies wi th tolerance to sof t - ro t and bacter ial 

w i l t , low f i b r e and high oleoresin content in ginger 

* Development of dual purpose var iet ies in seed spices esp. coriander 

and fenugreek 

' Evolving black pepper cu l t i vars wi th mult ip le resistance for 

Phytophthora fcxj t-rot , slow decline and pol lu beet le. 

Jal Hind 
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SPECIAL REMARKS 8Y DR K L CHAOHA, DEPUTY DIRECTOR GENERAL 

Dr . K .L . Chadh!5, Doputy Dirsctor Gsnsral (Hort icul turs) whi le 

p-^rticip-stlag in ths Irviugupal Sossion, m!̂ ds n̂ cSat^IIad and oxtomporQ 

i dd ross , h igh l ight ing the rosoarch ^chlovamants m'sds on Spicos in tho 

country. Ha traced tha f>is.tory of spico rosearch start ing 3t ths 

pQpp-^r rtsssapch Station, Panniyur, Ksral:? in 1949. Hs also montionsc! 

about th:s oxpsnsion of factivit ios on spicos rsssarch 6 developniisnt in 

various Sfatos Uks Himachal Pr'adssh, Assam, Orissa-, Wast Bsngal, 

iv.-3har3shtra and, T^mil Nadu basidos Kerala. Dr . Chadh^ mentioned 

filbout the impact of the Sp;ic3s Enquiry Committsa of tho Govt, of Ind ia , 

sot uc in 1963 which pupsusd wi th vigour tho various rosoarch 

pro^rammos i n - - di f fsror i t Statss. Ho montionod about tho ICA?<'s 

in i t i a t i ve in star t ing tho A l l India Coordlnatod Rosoarch Project on 

Spicas is Gashewnut, w i th hsadquartors at tho Central Plantation Crops 

Rosaarch Ins t i tu ta , Kasaragod in 1971. 

Tho par t ic ipat ion of Scientists from tho various Coordinating 

Gontros in formulatirig tho tochnical programmes undor tho Coordirratsd 

notwcrk was quite h igh l ightod by the . Deputy Director Gonoral. Ho 

mcntionod about .tho advontogos of tho AICRP notwork, l ink ing tho 

various agro-cl imatic rogions through tho Stato Agr icu l tura l Univors i t ios . 

Ho also monticnad about tha spocial futuro in tho Workshops of fKao 

Div is ion of Hort icul tura whoroin thoro is par t ic ipat ion from various 

dovplopmont dopeirtmonts v i z . , Olroctors of Hcr t lcu l turo , Dlroctcrs of 

Agr icu l turo, Spicos Board, Oiroctorato of Cocoa, Arooanut 6 Spicos 

Dovolopmont, ate. Ho omulatod tho oxampla of tho Spicos Projoct which 

offors tho unique platform and served as an ints-rfaca to assoss tho 

varicus tsbhnolcgios and thoso which aro avai lablo for roady t ransfor. 

Dr . Chadha montionod about tho ava i lab i l i t y of tho oxcoUont 

va r i i i b iU ty i'> tho gormplasm of tho plantation soicos l i ko Black Popp-or, 

Cardamom, Gingor & Turmoric, whoraas ho undor l lnod ' tho naod for 

Lncr^ising i ts ava i l ab i l i t y ospocial ly in sood spicos l i k o cumin, 

cor landor, fonrtalf fonugrook. Dr. Chadha omphasisQd. nbout tho 

nocossity for prov id ing incroasod attontion to tho rcsoarch programmos 
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an sasd spiccis snd asp9ci?.lly th;^ exchanga/import of g3rmpl?5Sfn from 

ihQ Msditarrarvaan roaion v i z . , Egypt, Iran, Ir«xq, Morocco, Grriocs, 

Franc©, ^ t c . Or. Chadhi also montionGd about the vailu-'^bl^ 

contributions mi5de by tha rssoarch projoct which has rolaasod ov^r- 60 

variQtiss of various sp i c s s . Hs sntr-a^tad tho Sciantists ?ind 

development officl?als to givo gr^atar attontion to tha production and 

distr ibution of good quality planting matGrigl on spices sspacially in 

viaw of the importance attached by tha Planning Commission, Govt, of 

India , ,on the spices programmes, which a r s export orisnted. 

Tho Doputy Oirsctor Gsnoral snlistad tha achiavemonts mado in 

dsvaloping int^gratsd control msasuras against tho Phytophthor^ foot rot 

dissasa of black pappsr , rhizome rot of ginger and turmaric, capsulo 

rot in cardamom and ths packagos dovalopad for th^s control of wil t , 

blight and mildews in seed sp icas . He also oxhortad the Scisntists to 

d3V3lop' msanfcigful biocontrol programmes against ths pss ts and disoas9S 

of Spicss . This gains importanco in vi^w of th;D raported posticido 

rQsiduss in spicos which are highly sensi t ive in viaw of tha larga 

export turn over . Hs menticsTod that during the yaar 1994-95* ws could 

export about 1.54 lakh tonnris of Spicas worth Rs.607 croras and a larcj-a 

chunk of Rs.135 crcros cams from sz'^d sipicQS alono. Ho also underlined 

tha n-3Ci2Ssity for increasing rasa^arch input on sood ' sp lcss a s wall as on 

quality and valuo added products of spices in goneral. The DOG 

advised tho dologsttos to taks a close look into tho p r ^ r e s s made on 

various research exf^riments on spices d-nci enable meaningful discussion 

and development of viable technical programme for the forthcoming 

yoa r s . 

«« «« «« 
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SPECIAL REMARKS BY Mr. C*S. RAJAN, IAS, 

SECRETARY (AGRICULTURE), G O V T . OF RAJASTHAN 

MP. C.S. Rajan, Secrotary (Agricultura), Govt, of Rajasthan 

ctfarod fslicitations to ths p'^Ptlcipants attsndlng tha N^tlDnal Workshop 

on Spicas Research at Jaipur ancS welcomed tha delegates to the State. 

He highlighted the Importance of seed spices In Sajasthan and the group 

of crops l ike coriander, fenugreek, • fennel and cunriin have greater 

vulnerability. In order to improve the yield levels dt these crops, 

there is a need to develop more varieties that would be location 

spepifici ! # complementad the Scientists of RAtl at Jobner for having 

relfa^ad improved varieties l ike RCr-41 In <?3riander, RZ^l^ in cumin 

ai5d RMt-1 in fenugreek. He also cautioned about the location of Jobner' 

that is away from the major seed spices belt in the State. 

Mr. C.S, Rajan reiterated the need for importing exotic 

varietles/germplasm of seed spices from Mediterranean countries l ike 

Egypt, Greece, I te ly , Morocco, Iran, Iraq ate. Such a" step would 

further help In improving the genetic mat'srial In the Jobnor Centre, he 

stated. Ha also expressed his concern about the poor response to 

ferti l iser uppileatlon by the varieties released so far . Mr. Rajan 

mentioned about the pr^pnratlon of a strategic development plan for 

Spices in Rajasthan arxi requested the GOI/ICAR to. extend help. Ha 

also disclosed that under the ^"Contract Research Policy" of the 

Rajasthan Government, spices have been identified as an ImportKant 

sector. 
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Presidential Address by Prof. R.K. Patel , Vice ChanceUor 

Rajasthan Agricultural University, Bikaner 

Dr. J=3y?.rtt Pat i l , Member, Plgnning C6.'nmisslon, Shrl C.S.Raj?.n, 

Agricuitura Production Sacretary, QOn- Or. K.L.Chadha, Deputy Dirsctar 

Gonaral (Horticulture), ICAR; Dr. P . Rothimm, Asst. Dirjctor Gonoral 

(PC), ICAR J Dr.^ S.Edison, Project' Coordinator'^ Spicas RssQarch; 

Dr.M.S.Manohar, Director Research, RAU, dlstlngulshsd sc isn t i s t s , gu^ssts; 

madia psrsonnal. Ladies and Gantismeri, 

It is indsod, a matter of groat piaasura and privilagG for mo 

to have the honour to address th is dlstinguishsd gathsring. The 

mawtings of Scientists of Coordlnatad Research Projacts provide a forum 

^nd an opportunity whan those at the top of the echelons of country 's 

rasaarch en ts rpr i ss are able to reflect upcn the state of i ts wsll-boing. 

Such roflective Intoractions approprtet^ly set. forth the past rocord, 

present status and future direction of any pursui t . 

Also relevant is the fact that the present meeting is bsir^ held 

In Rajasthan which contributes 50% of area # i d production-cf, cumin, 40-

50% area and production of coriander and 80% of the total produce jf 

fenugreek of our co-untry. Besides these , fennel, ajqwan and suwa aro 

also cultivated In the State. It is a -iff^iitter of graat privilege and 

satisfaction that this Workshop is being inaugurated by Dr.Jayant Patil 

whose contributions to the economic growth of the country are well-

known. We feel really honoured by the gracious presence of 

Dr.K.L.Chadha who h3s been dynamically pursuing horticultural 

development in the ..country , arid Shri C.SirRajan who has made. .̂ Immer^o 

contribution in the development of agricultural sector iin Rajasthan. 

Although in p=5st four yearsi the country h'ss wltfKsssed sizable 

incria^e in spices export from a dismal level of Rs.242.14 crore in 

19^b-9l to whipping Rs.540.12 croro in 1993-94, assiduous offorts are 

required to achieve comm-sndlng position In the world marl<:eti The 

economic l iberalization can :be helpful to a point. The need_. of hour Is 

to r'ilso production, so as- to spare more for export; after meeting the 

growing domestic demand. 
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B^«od en t h i projcctsd growth rate assumad by tha 

:^ntjrn'5tion3l Tr^d^ Contra, ths 'world trads- of: the spices is Hksly to 

toj:;h 6.25 lakh tcnnss by 2001 A.D. This inn pi i o s . that oven to maintain 

t?;c current 3t=5tus'i ^livir'iwiH h.ava to sxport- 2.0 lakh tonnes. This would 

. ' i d . itly rsquiro rDse^rch bsi^ad LTjproviSfTJQnt" in quality j valus gdditipn, 

-.^zU'n^ing, m-rkst /promotion -and cr i s i s m?.n3ig3m9nt tjosid9S> davalcpmant 

"̂  hi2hryi: ; ldin3, disaaso ^ r^sist-snt v^riatias and tha p'^.ckigas of 

^i^r-n^fTdc^I p'rniciicss ccnducivo .for higher y i s l d s . 

IndiTf, historical ly known :5s hom©'of spicos , grows 52 diffcront 

3p*cos on 20 lakh hn with n. production of 23 lakh tonnos v^lusd nt 

about WS.4500 c ro res . Tho country contributes nsarly 20% of tha world ' s 

production, n^i'jrly 30% of tJ'^da ir\ tiarms of quantity but only 10% in 

t-arjTjs of valua. Tha productivity of spicos crops is not only low but is 

3 l s ; stotic dua to soma important constraiints iiko : 

* Cultivation in FrrO f tr-aditipnal mnnhsr 6«h'"̂  Ignds, .with low 

fsr t l l i ty 

* L?.ck ::f improvad variet ies to suit ' diff3t*snt 'i3rD'*cll''"5ti9 conditions 

* i.'ick Of profjor f.doption cf improvad v-sristias, packogs of prsctlcas 

"''ŝ nd cdiitrcl rnossurs* for disonsos ^nd f^sts 

* Inhoront vya^xknsss of the crops • o .g . poor and slow garminotipn in 

c^S3 of umb3llif3rous spices roscillin^^ in poor st^nd 

* Slow initi:??! icrop, growth rasultlng into severe wo^d problsm 

* l4iyh34ncidoncc> ;Qf„.!;Jlsio3SSs liko iVilt; blight j«>d: powdary mildaw of 

cumir;; wilt ^::-^ft6 i^tp.Tj/Jll of cOri^nd&r; blight ^Od ^urnmosis of 

finn«i; ^nd, pov\\d ;i;rvf mildow, dbvvrty mildowt ^nd mycool^^smi-liko-

or-^^nism of finu^r-apk. 

Further^*, - l=5Ck of propar adoption of h^rvasting and post 

h?.rysst tkschnolqgy ''̂ rtd ib>od2Cju-5tG m^irkstlng facilltias pose -iddltionnl 

-rofeloms'in-'th-3 oxport c-ndaavours^ 
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In the last five yaars OP SO, the domestic and international 

oppor*tuniti<2s and compulsions have incraased. Tho spicss rsssarch will 

hav2 to adjust to these trends which would mean mora f loxibi l i ty, 

mi5rk3t orientation and above al l a capacity to respond to changing 

conditions. 

Tho Indian agricultural science will have to ccntinuo i ts search 

for professional excellence and yet develop creative interfaco with 

agriculture based industrialization and expor t s . 

OUr failure in recerit past to enhance the exper ts was mainly 

du3 to non-competitive pricing and fluctuating and non-reliable supply . 

America and Europe, cur major buyers , have stringent quality measures. 

To stay in internatioha! markets, we"will have to upgrade the quality of 

our products ra ther than concentrating only on bulk production of sp ices , 

it is high time that we switch over to value added products l ike o i l s , 

oleoresins, spice powders, consumer packs of mixed sp ices , e t c . 

'According to an estimate, a 30 per cent annual growth rate in 

oils and oieorisins can be achieved provided production and research 

back-up'~ is ensured. For ' t h i s , new dimensions in crop improvement 

prograiVis will have t-o be added; to meet the requirement of production of 

these value added itemis such ?s high curcumin in turmeric, high colour 

papr ika , f ibrel^ss ginger,, e t c . 

Despite various constraints , scientists have drn9 -xcellent job 

in Identifying, developing and releasing over 50 variet ies of various 

spices in last two decades . Sreekara and Panniyur-2 in black po;:;per, 

Mudiijere-I and PV-i in cardamom, Suprabha, in ginger, Roma and ~(asrr?i 

in iOrmeric, RC-41, Co-1 and Co-2 in coriander; GC-1, GC-2 and isZ-19 

in cumin,''P^^-as and GF-1 In fennel; and RMt-l, Co-1 and Lam Sol. 1 in 

fcj^ugreek" are some of the outstanding variet ies which not only produce 

higher*' yields ' but also supercede the indigenous/older variet ies in 

disease and ^pest tolorance and quality parameters . The progress In 

dloveiopmorit of agronomic package of pract ices and disease and pest 

rnariagement practices has also been commendable. Nevertheless, it must 
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ba •sdmittid th^^t ths Impact cf those 'advincQmsnts en tha y ie ld lavs l 

has not boon s'itisfact^^ry. 

Thara S33ms to be 2 serious, paucity of gonetic va r iab i l i t y in 

so3d spicas spaciaiiiy for rtj-actiorv to diseases and qual i ty a t t r ibutes. 

Thlis warrants immsdiato updating th3 gxist lng gaffti.^ia^fD through addit ion 

of ind i j inous and laxotic colloc|ifOns aqd indepth studies io understand thu 

S^n^tic archi icctura of thosa ,?r,vps. 

. Apart from mutation breeding, ths bictochncLcgical approachss 

involv ing samaclonal var ia t ion , prptcplast^ fusion and voctor-msdiatsd gano 

transfer c i u l d provide substantial ass is tanc© in creation arid sxp lc i ta t ion 

af gohstic va r i ab i l i t y in th3s,G,<j:^ropSr 

ThQra are som© majcr gap?; in our roseardi efforts which nasd 

imms'di^itG attent ion. Thess ara : devslopment of rap id mul t ip l icat ion 

methods, synthesis and u t i l i t y of ansuploids/auploids, hatarosis 

brooding, u t i l i sa t ion of Piper cbliubrinum to trarisfsr rasistanco to 

PhyiophtHora foot rot and nematodps in black pappar; in to r -cu l t l var 

hybr id iza t ion in cardamom; inductiori of f o r t u i t y and sood-sot through 

polyp lo idy and mutations in ginger; and studies on rhiztma diivalopmant 

in turmor ic . 

An array of disaasas and pests cat^ss tromandoUs losses to the 

spicks c'r^ps. Tha knowladge of host-pathogGn-rsnvirohmant intaractions is 

far from* boing adoquats and indiscr iminate usa of chemicals cannot ba 

oncdUraiod in viaw of the rssidual tox ic i t y concerns of our buyers. The 

si tuat ion cal ls for vigcrcus efforts in the arena of Integra tad disease and 

post i-naniigcmint. At macroievol, chemical intarventloh Should not bo 

toHon OS a substi tute for resistance but as an integratsd approach. I t is 

ouzzlin-:^ to noto that faw attempts have baen made to study the 

intaractions of sprayed/appl ied chomlcals wi th host resistance. Indaad, 

tho total biclogical d is i ^n must be consldarad to evolve the blorat lonal 

aoproach. Of the other stratogios of diseas:j managemant, the b io lo j i ca l 

control is .^ainini mom'̂ .ntum but hard ly a faw attempts in th is area hove 

baan made to manoge disease/pasts of spicks orops. 
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Cumiri w i l t continuss tc CJUS:: hc i vy crr;p Icssss. Th« p?;St 

h^lf-^i-century ĥ ss witnessed scv3r3 cnslaujht duo to th is disa^'-si;. 

Whii:, modorn d i^ jnast ic tochniquus li|c2 Nucleic Acid Spot Hybridiz' i i t ion 

(NASH) "^inq immunological prcbas ^rc - f inding routina placs in disofiSO 

id3ntif ic!3tion, spicss p==itholcQy ccntinu3s to deci^nd en conv:>nti:;n^l 

? :;pro=)ch.23 which hava ravo-r^lsd toe l i t t l s to, b& of prrjct ical v J u a . 

In order to achiavo axccUonco in soicos production, 

p r : ;duc t iv i t y , prc tsct ion, quaility irnprevomont, procass in j , mtirketin^ ?.nd 

sxpor t , fo l lowing rns^surss must bo t t ' lon : 

A. Production 

* Advanced broiiding methods for svolving h;igh-yielding v ^ r i j t i i s with > 

2ro=at3r s tab i l i t y 3nd dasir^bla t ra i t s ba o v c l v s d A p p l i ^ d 

* Garmpi'^sm ba coUoctod !ind scrsansd ,fQr. qual i ty at t r ibutes 

* Spicss-basad crop rotations bs ovolvqd 

* Msthcds fo r appl icat ion of nutrients including biofort i l izfers ba 

yvolv^d p i i r t i cu lar ly in l i 3h t soi ls 

*"" Various =5gronoi-nlc pr:5cticis apart from rotation b3 stoPtd'^rdizcd f ' . r 

d i f fs rcn t aorocllnngtic conditions 

* Soid vi l l '^gs schsmds bo impiemGntod 

* On-f'^.rm procossing and stor?,^^ studios b3 ccn^uctod 

* Incentives for s5-d production bs provida<d -

8 . Protection 

* Bor^jfit : Cost ri^tio bo worked cut for v^ r i rus control pr^ctici iS 
1 
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« nsl iabla tochniquas fo r diagnosis, host rssistenco scraening and 

P'ithcganic V4riat*l6h be evclvod 

« Loast-cost, ^pol icablo and accfr icndly strgtogias for piist ^nd 

disoisc m^nsgemsnt bo evolved 

* B io ln^y, behaviour, population dynamics ind post compl&x of spices 

crops b3 thoroughly studied 

C. Processing, Packagir^ and Quality Improvement 

* Th^ future demand of splco o i l s , olsoresins and other value added 

products on global basis over a span of time be found out 

* Continuous supply of adoqtete ' raw material cf good qual i ty at 

oconcmic prices be ensured 

* Expert poss ib i l i t ies in now markets be explored sc ient i f ica l ly 

* Soss^arch be intensif ied on novel uses of spices products, batter 

host., var iet iss/agrocl imat ic condit ions, vgrading î t (producer's l eve l , v 

and bottsr post harvest treatments l i ke d r y i ng , cleaning, packaging 

^ tc . 

D. Marketing and Export 

* Y i i l d and loss forecasting models be evolved for both producer and 

t r ' .der 

* Crodit foc i l i t i es to the farmers for storage be provided 

* Crcror ' i t i vo marketing societies for seed spices be establls!;i&d 

* rtcgul3tcd marksts bo sot-up 

* ProduCwr-buycr-scllbr meetings be regular ly organised at product ion/ 

processing/trading centres 
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The- innovative contr ibut ion to the advancemsnt and ut i l i za t ion 

zf fund of knowlsdcjs hras bean vsry l i t t l o . Th3 ac^damics must psrceivs 

ro?,i i ty. > Rafinsment of package of pract icos, p iuc i t y of pl ' int ing 

iTi^it^ri^l/seod and waak inf rastructural support h^sva be-on tho rmjor 

bottlsnocks in transfer of technology. These impedim-ants rnust alsc ba 

romoved on 9 war- fcot in^ . 

Before I clos«3,, I extend a warm welcome to ycu a l l . I ^m sur-s 

th is distlnQuishod gathering w i l l address i tse l f to crucial issues and 

evolve strategies to boost y ie lds and exports of spices crops and the i r 

products. 
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Imugur^ l Address by D r . Jrsy^nt P g t l l , Msmbar, Plsnning Commission 

Govt, of Indi*? -"-t the tima cf th i r teenth Workshop of ths 

A l l IndlT Coordinated r^9So»irch Project on Spicos h^ld !^t Jaipur 

fr^yn 23-25th August, 1995 

Thv' Hcn'bls Vico Chancsllor, Hgjgsthan Agriculturssl Universi ty 

Or. .^.K, Ps tc l , Or. K.L.Ch^dhn, Ooputy Oiroctor Gansral (Hor t icu l tura) , 

ICA~», iVcw Oa lh i , i\fir. C.S. R:>j3n, APS, Govt, of Rajasthan, Or . M.S. 

M'jn:}hiir, Diruct^.r cf Tvaso^rch, R=5j3sth3n "Agricultural Univorsltyf Or, P. 

Rotnin'im, Assist==5nt Oirectcr Gonaml (PC), ICAH, Or .S.Edison, Projoct 

Coordin-itor, Indian Inst i tute of Spicos Rosoarch and my doar sc iant i f lc 

col loiguos, Directors and of f ic ia ls from various Statss and farmsr 

f r i snds . 

I am ::xtr^m©ly happy to bo wi th you In th is h is to r i c c i ty of 

Jaipur, t h ^ PINK CITY, as i t is wel l known a l l ovar the w^y ld . As tha 

august audience is aware, tho spicos bolong to tho group of high valuo 

hor t icu l tura l crops which earn substantial foraign oxchang*3 to our 

country. Wo producs about 2.3 mi l l ion tonnes of spices annually from 

about 2 mi l l ion h^ctaros. Tha valus cf spicos produced is of the order 

cf Rs.6000 crorss and about 90 pQC cent of th is is consumed by us, thus 

leaving only 10 Oi^r cent f - r gxpc r t . Our country is prrond to ba cal lod 

as " tho LAND OF SPICES", growing black pop'par, cardamcflrt, gingar, 

turmer ic, cumin, cor iandor, fonnsl , fenugrosk, ce l s ry , c h i l l i , gar l ic as 

wal l as the valu-s addod products l i k i j curry powder, spice oi ls and 

cUorssins. W.5 ©xport^id 1.54 lakh tonnas valudd at ?^s.607,34 crores 

during the last year namoly 1994-95, 

Tĥ > export of spices o i l has increased from 2,6 metric tonne 

valued at !-3.92,0O3 during 1971-72 t " 251.9 metric tonnes worth »ls.72.2 

mi l l i : :n during 1992-93 and that of oleorosin from 0.7 metric tonnes worth 

As.48,OX to 1008.7 metric tonnes worth .Is,594.1 mi l l ion during t h j 

above pe r iod . I t is evident that o i ls and oleoresins wh id i are the 

value added products have greater pr tant ia l for expor t . We have 

projected our exports to increase to 2 lakhs tsjnnes by 2001 AO and to 

achieve t h i s , an a l l out ef for t w i l l be n-icessary. The other side of the 
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co*.n I s , however, that we continue to Import some spicos t i k s c lcvo, 

nutmeg ^nd cinrcsmon worth about Rs, 25-30 crores 3 very y^sar «.nd 

rbviots.'.y thorc- fs a shorteg© In prodi.'ction in thsss Itomso 

I tsfr. very happy to know that ICAR lias taken adequate stsps 

to irr'ansify splcos research, Th9 RGoional Resdsrch Station of CPCRI 

st ' . r^Kl during 1975 was upgraded as r>;-t?:onal ^^ss-sarch ConlrG for Splcos 

dui lag 1986 gnd recantly i t w3S sievoted to ths level of an Institute 

knov/n as " Indian Inst i tu t " of Spiceo i^ssoarch for v>;hich th9 Planning 

Ccmmlssicn has 3iv!3"4 Ha approva l . 

This Inst l tk ' te. had , .the nnndato to conduct rosaarch on black 

peppor, gingGr, turmeric and - tree spices l i k e c love, nutmeg and 

cinnamon. The cardjsmom -rosciarcb ha*"., however, been ii>ltiatsd at 

Appangala (Karnataka) In .1974.. The Spices Board has also a research 

pet-up to work on small cardamom at the i r Indian Cardamom Research 

inst i tute ct Mv'ladumpara, Kerala with sub-stations In Karnataka, . Tamil 

^iadu and Sikkir . i . 

S im i la r l y , the A l l India Coordinated Research Project started 

during 197'', v l t h four co-ordinating centres was ©xpandad to 16 contr9s 

during 7th Plan, and 20 centres during the 8th Plan, Recently based on 

the recommendation of the Pasrliament sub-ccmmlttoe on spices, 4 mors 

centres werxj sanctioned one each In Maharashtra, M-adhya Pradesh, Uttar 

Pradesh and \ifesl Bengal. I was very much invclvad in th is and I am 

sure that th is -wi l l el iminate the regional imba-'ancss as far as spices 

resaardi is concerned. 

In add i t i on , 7 more vo luntary /par t ic ipat ing centres are also 

assisting In our e f fo r ts . The research efforts of ths Coordinating 

Centres ai'e pursued in \hs various State Agricultur-al Un ivers i t ies ; for 

3xari;ple we have a centre fo r Seed Spices at Jobnsr, ??ajasthon. 

S im i la r l y , the devolrpm^nt programmes on spices have bean 

taken up by the Agr icul tura l ' Universi t ies wi th the support from the 

Oirootcrate of Cocoa, Arocaruit and Spicss Osvelopment. This Directorate 

has bsen s-anctioned wi th a huge sum to opsrata tha central ly sponsored 

file:///ifesl
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schomQ for intogratsd spica devslopment in vnrious states. TTnssa 

progr'^immos includa previs ion of improved seeds ^nd ether p^cktiga k i ts 

r:nd th is Is oxscutad largely through the efforts of sclantists undsr ths 

Stgta Agr icu l tura l Unlvars i t ies on boh^lf of tho respective Oiractors of 

Hor t icu l ture/Agr icu l ture. 

I im proud to f ind that the Govt, of Raj^sthan has t^ksn 

enormous intercut in organising extonsivs infrastructure to hs lp internal 

markotlng and export promotion avenues for spices produced 'in rJ3;^3Sthan 

Wirrugh the State Marketing Board. Out of the 4,1 lakh hectares grown 

t3 spices in Rajasthan, coriander and cumin lead wi th- 1,44 and 1.55 lakh 

hectares respect ive ly . Of the 3.09 lakh tonnes of spices produced, 

1.06, 0.77, 0.25 lakh tonnes are from coriander, cumin and fennel 

respect ive ly . I t has been observed that even though these crops a r i 

grown In the desert d i s t r i c t s of f^ajasthan, there is appreciat ion of i ts 

contr ibut ion to the economy of the State. However, bulk of seed s p i c ^ 

of Rajasthan is s t i l l regulated through the.UnJia Mandl in Gujarat. This 

Unjha Mandl has a tremendous record of t um l rg over the highest amount 

of spices for domestic as wel l as Interrat lonal t rade. We are also proud 

of the Southern States of Karnataka, Kerala, Tamil Nadu, Andhr^ Pradesh 

as wel l as Orlssa, Madhya Pradesh and Maharashtra which do contribute 

substantial ly to the production of major spices l i k e black pepper, 

cardamom, glngor, turmeric and ga r l i c . 

Our export of spices Is to over 150 countries In the wor ld 

although a few of them namely USA, UK, UAE, CIS, Japan, Sr i Lanka, 

Gormnny, Bangladesh, Pakistan, France, Canada, The Netherlands, I t a l y , 

Malaysia, Yeman, Aust ra l ia , Egypt and Saudi Arabia account for more 

than 80 por cent of our t rade . S t i l l we meet only approximately 20 pQC 

cent of tha International trade compared to almost 35%, a few decades 

ago. The s i l v e r l in ing Is however that the Indian spices are s t i l l most 

preferred around the globe, f i t t i ng Into every cuisine only because of I ts 

in t r ins ic qua l i t y , the best blend of taste as wel l as the keeping qua l i t y . 

Another dimension to t h i s sltuatl.-in Is the coming up of value added 

spices l i k e , spice oi ls and oleoreslns, curry powder and paste, spices 

powder, green pepper e tc . . Even novel products l i k e dehydrated green 

popp'sr, freeze dr ied p^ipp^r^ pepper In b r l n a , frozen peppQC e tc . are 
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(t99^^'S5),, the oxpcrt of soocu^epiooe r.f^k-:^\t^»ci ft^r-about Rs.135 croros 

05.it Of tho tot'al exper t worth Rs.607 crorsk. Artothor spico of recent 
• • •, • , " f "• • • • > 

importarscs ;.3 cumin \Nhich s^rnad alrrtdst Rsl22 crorss In foralgn sxchingg 

by 3Kport in the l3St ye^r . 

I had menticnsc! a l l those figuros only to highlight tho 

Ainpor-tanc;; of t-piceo aAtlvslkxn., ps'-oduction, .-prooassiiTg, sxport 'ind 

ij:.ixii^s^iionaI^ coT^oetition'vjo msV'.facc^ -in tho vsaf^ to- cc;no„ Tho Govt. 

of India .has^ ^K>\'«5v>sr̂ ;-pl3fTtrKxiBtis'--irifc the exi^ort of spicos to 2 Hkh 

tonnos iii another 5 years by 'which wo shouid achiovs »5t loast 25 par 

esnt of thvo world market in. 3picso«'" Tha report of tho Forum for 

E-Xport, of S p i c e s und53r . ihoCh»ai r r rwr>sr i rp of- Ds-.M.^'S-SvMainJjTtJttmn t r ^ s m?idQ 

^Gver^il^rvjcorrrrrondotions to tho Govt„ of India and to 'take up tima-bound.,. 

pr:-igrg;airnG on rcseorch • to rooch high prqctuctivity, Qtt^iity improvemant, 

yziiizQ add;ti:s->, pack^i^ging, log«ii :i5ipocts as 'woU as cr is is managomsnt. I 

•\'::'j.ld .like to coshpiiment the enormous r^s^^rch .efforts mgds ,by tho 

.Scismists. VvocKing on Spicaa oU over ths country ond Gspocially undar 

t-eo network of the Aii India Coordinotsd Ressorch ProjGCt on Spicos, 

Indian Instiiute of Spicss Peserirch, Ind.iin Cardamom Research Institute, 

OS \Moii as tha St::>to Agriculturo' UnlvcrsJ-ties- Several tedinologlos h^,vo 

bsen •.iavo.lopad by thase organisations and I would ba. c=?irrying co= l̂ to 

K--m C'satie if I enumerata tha.iy achisvemsnts. Kow3V3r,, I am plw'^sad to 
' ' V • • • . ' - ' 

s'3y thot cortaiin significant afchiovomonts-•.Ilka " rslanse of '?.bout, 60 

va?-lot?,o& of various sp i c s s , production rind distrlbutlc^n of fluujity 

plo.nv.f/g na ts r lo l of thes© sp ices , tachnolcgiso for jcontrol of m^pr 

cUoi^oscs Uk3 5!3i^2PjT^,?I3., fp^t rot disease, of bi-3ck peppsr , ^zhukal 

disor5se in csfMi^mom, control of rhIzoma rot of gingsr ^nd turmeric 3S 

vvcii 0.5 wilt , . .blight and powdery miidaw diseases of cumin, cori^ndsr 

o tc , Bosidos, soma" of tha important pQsto l ika sho-ot borsr end th r ips 

In csrd'jmorn, Poiiu; beotLa in bLick pc^ppsr.. ^ s wall eis stomga posts In 

sood 3p'"<3S h'sva i l s o bean studied in de ta i l . I understand that mony of 

in^i techn0.l03.isK h^va alr^^^dy found fiold '?.ccaptanc*? 'and 3rc- rowi^rding 

•n iUs mrnm^' flaJ.ds. But wa s t i l i h'jvo n .lorg way to go. 

It in my fond wish 'ind dss i ra ih?it nil of you who have 

>sser>-rbl3d hora rray dslibarata ' intsnsively on .various 'aspects of research 

http://05.it
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en spices, tnklng Into account our prtorit las in increasing productivi ty. 

Land 3roq is limited and so we jiave also a sovara constraint to f ind 

adoquata funds to support. You w i l l bo doing a wondarftjl service i f 

aspects l ike cropping systems research, nutrit ion, water and micro 

nutrient management, organic farming, eco spicos production, use of bl- ;-

control agents in controlling pests and diseases as well as help in 

avaluating the technologies In the f ie ld . Another important activi ty w i l l 

bo about production and distribution of nucleus planting material of 

improvod varieties, training of farmers and extension personnel and 

inculcate thQ spirit of accountability and tima bound research output. 

May I , therefore, in the benign presence of my respected 

friends Dr. R.K. Patel the Vic© Chancellor, Ra^sthan /^r icul tural 

University, Dr. K.L. Chadha, Dy. Director General (Horticulture), ICAR, 

New Delhi and other dignitaries, have the pleasure in InauguratJ^g this 

XIII National Group Meetir^ of the A l l India Coordinated Research Project 

on Spices and wish you the best of discussion and come cut with useful 

racommendations. I shall nssisro you that the highest consideration w i l l 

bs given to yotm deliberations by the Government In. boosting the cause 

of rssoarch and development of spices. 

JAI HIM5 



Tachnic^l Session I : GENETIC RESOURCES 

Chairman : D r . P.N.GUPTA 

??=5pport3urs : Mr . N.HARIPRASAD SAO 

Mr. B.KRISHNAMOORTHY 
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T chr:jc=«i Srss ion I I GENETIC RESOURCES 

1 . Mr., o f Contr,>s p''f?ssnt;.jd : 14 

'?. Csntr- js whriPv; work was donvj ; p-^nniyur, S i r s i , C h i n t ^ p g l l i , 
Solan, Po t tang i , D h o l f , iMudigt:jro, 
'"•^.('nDr5dump?-r^, J=3igti^l, Jobn-sr, 
Jaguc'"?n, Ccnmbator.;-, Hi'S'^ir 
"ind Yerc3ud 

3 . Woi-por'for.'Tiing C-:;ntros : 3-=sngtok 

Thci s-.-jssion - t ^ r t o d w i t h th'-~' Oh-'iirm'in's r'^im^rk on th--:-. 
imrort .^nca of g'.in<;?tic r->souirc.-;?5, t h . i i r coU.>;;Cti'.>n, 0v?iu3ti.c*i and 
cons^••Tv^tion, nnora so in th'.-;: pr-^jsant chrmging g loba l scan'^i^lo in 
r-;.-?5^-jct of 3--sr!nDl--isnri. Th: i r :2nft ; . r , th;^- coord ina t ing contros or':;s...-rst3d 
t h o i r rsoo ' - ts on d i f f e r - i n t fSDic:̂ . c r o o s . 

BLACK PEPPER ; 
I n g3n--.;tic r-:-<^ourc'ss of bî =!.ck p-''^P'-5'~, o r o g n s s of work dona durj.ng 
t h ; / l-'-st two y:v:ir5. (1993-94 -\rv:^ 1994-9.'?) h5s b.i5n or-^scintod by ^U 
thi.,> four c.vntr.vS v i z . , P^nn iyu r , C h i n t a p ? U i , S i r s i ^nd Y-'-;rc'iud. I n 
P^nrsiyur, ihr-r^ cuU i v - i r s w h i c h 'ipoc>'?>r.-:d p remis ing v i z . , Kafi?nur?d?:i 
I I I , K-^rimund-i I S SulixT ir;- p raoos^d to b-j includ^;c! i n 
!t}uiJ.iioc:=iti'.>7 t r i ' ^ J . I n CHir.tT.o-'^.Ui cantr. . j , th-i vin-js in g-jrmplas.x 
wh ich ^r,j n o t / l o w y i /Hd ing m i y s t i U b:> m- i i in t^ insd. I n S i r s i 
c-ntr-i, it w«s dec ided th^t. th . ' ~icc9ssii.-jns wh i ch h-svj; b..?^ni lost/ 
rf:;stroy-.rti du:::; to h-:avy r ^ i n s , m ' v b .̂; m=ndv good by <;?.o f i l i i rv .^ , 

CAROAMDM 

Progross of wO'-̂ k i n g'^^n-.'iic r.%«;--urc-JS of c-=».rd3rncm f o r 1993-94 and 
1994-95 in two c^nt ras v i z . , ^'•^xmp^ciurxkn'-ir-^ «^nd ivjuc^igv-r^' has b'S-vn 
or:>!5;int.ic. I n Mudigr-r-,^^, i t W-HS ciocidsd to cnUv»ct th-? lcc=?J 
Zu.'rmQip.sm T''\ti:-.r-l?ils in n oh.̂ .s::-;,̂  rmnnar f rom whor-? co l l ec t i ons wor:^-
not Ti=5d--i: 3-nr|v,;r. Whilo, coi l -vct ing garmol^S'-n, Wudig-aro c j n t r o i s 
rc-qu-.^st-.^d to h-'̂ svs co l l tbo r^s t ian w i t h NBPGR (RC) ntr i r^ i r to Mudig- j ra . 
R-.;:3ortin3 of Hydvichium s p . n j o d not bvj m--:?.d") i n t ha Work<5hnp. 

LARGE CARDAMOM 

No onu f rom Grjrxjtok c'lntr.-j or,"5>nt..3d thfs work dona, 

GINGER 

Progross of work io gon'-stJ'c rasourca-s gt So l ^n , Pottangi G OhoU f a r 
1993-94 :^nd 1994-95 has bcon cr-':^s-:?r.tvsd. Whl lo •-iV-^iu'St ilr^ 
gQrmoInSfTi, Potr. ingi cont ra w«,s '^.skad to h=:ivv; 's chsck f o r 
nrs in t ' i in ing u n i f o r m i t y in ^.^vglu'jtion nnd ' ia t ^ ^n i s l ys i s . 
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~"-'-vjr-;-iSr; cf work in gon-^tjc r-^sourc-ss =?t Solan, Pot tar ig i , Jng t i s l and 
D h o i i f o r 1993-94 ^nri 1994-95. h'1^s bQars o rcsc in t *d . I t wns docW.ir i 
to d i scDnt i iT j j f - ^ r thw i th t h ^ work on turmeric -^nd fi.n^.1 r e p o r t tD b^; 
•submjttac' on th-s work o'ora on tu rm- i r i c :it So l ' in . 

TREE -SPICES : 

MV'orH c a r r i e d out i n gsn&tic r^.-.^ourcos only at Yorca.ud f o r 1993-94 
^nd 1994-95 h^?s b-i<in Drs-s.i:ntcd. Pn^chioair^i S Th-cJiyankudiss??i 
r-.;:oorts w-a-ro not pr^s- 'vnt jd . In Y'.,ircnud, I t wns suggjpsts^J to t r y 
nr)ultxr?i.ic3tJ.on of cfiissia c i nmmcn throucjh mr l;%Y;7rlng i n tha ?nonth 
of Juno -Ju l y , 3S i? h^s a i v . n -ibout 80% r»ucc;i?ss in I ISR, Cr.vUcut. 
Th::^ Ch'^irm^'in opin^sd thn t i n t r aduc t i nn of tr,;,^ splCv^s f rom ..-ixr-tic 
sourc;j;s := r̂» to bfi rn?id-v. 

SESO SPICES 

JDbn<:r coatr.i crus;-.-ntod tho o r r r ^ r -ss of work on c o r i ^ n d a r nnd 
f inugr-5'.=,k. Th i s cantr: ; mTint^smc^d Viyi g'z-rmpi?',snn -^f cumin and 
f 9nn--?i. 

Jsgud.'^n. C':f.ntr-i prDs^.jntid thj-. work d.>.vn cxi cori '^.nder, f^nugr-x tk , 
cumin and f&nn.si f c r 1993-94 ,«.nc' ,1994-95. Th'̂ > -j.ormplasm r^ccossion 
--̂ .rci' t:: b". char^ ic ta r i zsd r,nd nvai.u^tGd f o r fr înAiiRum d e s c r i p t o r s •y\t 
J-.^gud^n c-int.r«. 

Guntur centra, or^^s.-jntxid th^s pr:>gr.9S'S cf work d-::no en g-r.^n-jttc 
r - scu rcys of cormtri^r ?.no' f.^nu3r.;>:?k f o r 1993-94 ^and 1994-95. Th.:.-
av^ i lab i . j i g.ir?npi:iS!T} matcri-'3ls in f;;;nugr:>c-k nn?̂ y 'oi- svTiiu'^t^ri f o r 
"•c':r';^:=ns" purposT^ niso gnd simuU-in^iOusly tH-.> g-isrfrpi'-ism f rom .Jobn--r 
Ttt.y Ds colk-'Cted ^^nd ov3lu-:i£3d. 

ThQ Coimb^tor;? c-:;ntr«j. p r a s ^ n t - ' i th;v wark fiont> on cor i ' indoi f ^nci 
f nnug r i ok f o r 1993-94 and 1994-95. T h i s c int r :? mciy vie: i t ^.nd 
c o i l i c t Qiiirmpl^sm fr .stGri^ ls i n th-^-S3 t w o ' c rops 3̂t l o i s t froTt A 
dv f fa ran t d i s t r i c t s in T-jrr i l N?>du v i z . , M^du r j u , Rnrrsnnc!, K^\rnar->.j^r 
r'nd Kaitt^bomm-'in du r i ng 199ft-96. 

T h ^ H isa r crmtru oro^3rt-:^d t h ; ; p rogress cf wark don^s on ? 5 l l t h - ; 4 
•saod SDici-s f o r 1993-94 and 1994-95. Th-; qu-4i i ;y analysins for lanfy 
iyo^^s i n cor ianclcr hi^s tr- bv- c^rr i 'vH ou t . 

OhoU cent ra prss^nt-'^d th^:; work on f^nugra^-k, cor i^n- j .sr , fann-:Jl v^ri 
omu-Ti. Garmol.-jsnn snat-orl^li^ of A j o w i n to Guntur Ci.'jntrt^ by Oho l i -^ryd. 
His:^r ^nd axchnng-:- botw':-':n Oho i i and H i s ^ r c-^nlri^s m-3y b> don-; . 

G-in9r3l. dac is ions : 

1) EtTohasis shou ld • ba giv'-sn f o r ccllxting tha g^rmpldsm f rom iac- i i 
?i.raas of t.h=i coord i n !>.ting c->ntr3 ^nr^ 3 c.omr/<~-:vh-:-nsiv-:> ^sxplor^ t ion 
nrc^^rTimma bo propr!j»~ad i n oh'-nscd minn-.jr du l y - i ipprovod by V-i^^ 
P'rojocl Coo rd ina to r , Pas'S^nrt d=.tn shou ld b'j malnt-?an.2d f o r a l l tho 
3>:irmpl^sm c o U o c t s d . 
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?•) iVxnimum "'•"iscriptn-r has tc^ bo pr^n?.?*-?d f o r fj^ch soico by Pro jec t 
Ccordsnator , NBPGR's h<5lp c?,n b9 sought . 

3) Vi/hllci s u p p l y i n g gfjrnriplasm to othor c e n t r a , tho s u p p l y i n g c-ntf*-? 
shculrJ giv;3 P-r^ssport d9t3 -nlso. 

4) Whi ia ccUac t ing ga rmp lasm, two t r i p s ;T.ay be mad.?; ones- d u r i n g 
f l . owa r i ng / f u l i b a r r i n g t imo =incf, n-oxt du r i ng oropvar t imo of coMoctin'^ 
th-s pror-3i3ui?.--'S f o r r'3i3i«-r5 the p.Hnt. 

5) Whi ls collv-;cting gorrinoln^irn m ^ t o r i a i s , p -^ss ib i l i t i as of jairst 
p r^gramm^ w i t h NBPGR may b-7 sought . 

6) G=c5rmplrism ccnserv<?tinn un i ts w i t h ^ t Isss t 1 AC rooiv :^r 
r..3frigi,;-!r--5tion mninf^. ining a t.amov.'r^Titur'^ of 5 c -^pQ to be os t ' ' b l i sh •.?;:] 
f o r s t o r i n g t h s =»ctivi; g;:vrmolasm sa&ds f o r 2-3 years w i thou t loss r f 
v i =»b i i l t y . 

7) For « x - s i t u ccnso rvg t i on of v^g- j t^ . t i v^ ly prGoag^t-sd ol^nnts e f f o r t s b*-; 
.•mc'c- to cro-'^.t^.' c lona l r a p o s i t o r f e s . 

8) E f f o r t s r^ii^^ t o b-a rri'-jd::- t o crar5t;--» pL-'int quTir-'^ntin^s un i t s -alth-'ir --it 
r^nch U n i v e r s i t y o r r^jgion wisc to issus o h y t o - s n n i t i r y c e r t i f i c a t e s 
f o r co i l - j c tsd 3a-rmpl=)isfr. ^ncl n r ^ t ^ r i n i f o r .sxch^^ng^s. • 

9) For i-np.~rtin3 g^i-rmplgsm f rom s b r - a d thrcyugh NBPGR, tho {^lOplicit iDn 
shou ld b;v mads; on proscrib:.-yd oroform?. f o l l o w i n g tho ins t ruc t ions 
p r - j s c r i bad th . ^ ra in . 
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Tr^chnicr,! Sssslon I I : CROP IMPROVEMENT S BIOCHEMISTRY 

1. No. of p=3psrs pp3ssntad : 18 

2. Cantrss whare work was dons: 18 (Pannlyur, Ch ln tapa l i l , S l r s l , 

Ysroaud, Pampmdumpam, 

Mudigars, Myladumpara, 

Appangalg, Pottaagi, Solsn, 

Jggudan, J^g t fe l , . Oho l i , 

Colmbntors, Hls*jr and Guntur) 

3 . Non psrfsorming centres I f any: one (GarK}tok) 

4 . 3 r la f dGScrlptlon of tho work dono and salient results reportod : 

(crop wis2) 

SLACK PEPPER : 4 cultures < rramely, 5308; 4700, 5198 and 4563 

porformsd better at Pannlyur. In MLT, cuUura 1171 was promising 

in respact of ' p r o d u c t i v i t y , Karlmunda and Pannlyur-S showed 

promise undsr CYT. 

CARDAMOM : The l ine TC 6 showed encouraglrg parfonnance in 

Mudlgsre centre among s ight tissue cultured selections. 

GINGER : Culture VgE- pKsrformed wel l in CYT at Pottangi. Under 

Solan conditions "Rajgarh" registered higher y i e l d s . 

TURMERIC : PTS-19 in CYT and PTS-43 in lET were found promising 

3t Pottangi centre. However, "Sugandham" was found better In 

Oho l i , 

CORIANDER : . At Dho l i , Pant Dhaniya-1 registered the high>3St leaf 

y i s i d ; CC 745 and CC 758 at Colmbatora, ATP 147 at Guntur under 

lET, JCO-64 at Colmbatore and CC-964 at Guntur under CYT emergud 

promising. The promising cultures selected from experiments ^t 

Jobnar can be tested for t he i r p roduc t iv i t y ovar larger plots (20 

maters square p l o t s ) . 
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FENNEL : UF-105 wis found pranisiryg nt Jpbnsr contra. HF-33 unri 

HF-39 showed maximLim o i l ccntsnto 

FENUGREEK : CO 464 at CoimbatoPQ and Hlsar, HM 103 st Ohol l ^nd 

m5?.<~ csr,trsr. vver^ ancouraglng. 

Rscommandgtions / Decisiwis (crop wfsa) : 

(1) 31ac.< papper : The. p rog r i ss - ^ t Chlntapal l l is not satisfactory 

snd PC vviii niaks a v i s i t and novisw the progress including 

sxpsnr:ituro made under tha project gnd sand ^ raport t:- ths 

Council w i th in three months. Tha IISR C?5licut gnd P^nnlyur 

Cvjntrs^G w i i l cupply tho planting mratsrial for MLT ^t 

-Chintapal l i . 

A crop ctsfatorJa of a l l raleassd black psppar var iet ies 

haSi to be established and malntainsd in -all centres to servs as 

re&e-a»'ch and demonstration p lo ts . 

The Pottangi centre w i l l send an adhoc scheme proposal 

en tha feas ib i l i t y of pepper cul t ivat ion in t r i b a l areas. 

(2) C=i!rdamom : The promising short l i s ted cardamom lines of 

Mudigere need to be mass-mult ipl ied through tissue cul ture. 

Tnc ICRI, Myladumpara w i l l take up the mul t ip l icat ion 

programme. ^ • • ' 

App'-mgala S _̂  Mudige'^e'centres w i l l spare planting material 

for- MLT 1991 series H I to Sakleshpur and Thadiyankudlssai 

centres @ 75 suckers per en t ry . A l l centres working on 

cardamom w i l l col lect data on- the - t i l l e r number, number of 

bearing t i l lers,number of panicles, length of panicles, number 

of nodes par panicle, number of capsules pQC node and y ie ld 

per p lant . 

(3} Glna<>r : Pottangi centre w i l l spare planting material of released 

ginger vai fattes to farmers outside the State. A greater 

L^.ttenti.on for developing low f i b re var iet ies w i l l have to be 

made in ginger. 
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Ths "Qicperimerrtalr-'reajit!? on gir<g9r --Tit̂  t3ilnt»paUi>..J2e«»^ 

Bra to- bQ-compllad' and"serrt- to -^C, 

5/.-) T'.v.m-v'.*C"- f •• 'An - d -•hcc^.ij'choTr®-- 9r^---rh-iironi©TH*ot'--'9nci^«9f-^pcrt 

disegisas. of. 'turmeric will ba prepared by the PC. PC -wJll, . i» 

the Prirtcipai Invastigatof* nnd the Projsct wlll^ bs iocatad- IF* 

tiir^se s<3i9CtGd centres . 

(5) S58d Spices i The quality an=5lysls facil i t ies avai labls ^t Jobnssr 

h^u to b9 availed by ai l testing centres . Quality Improvoment 

in coriander in particular for essential oil contant, is^ 

emphasised. It is ,5uggest8d that an- sxplorstton for 'exotic 

types, for oi l , contant could-ba, taken-up on priority-nnd-attsnTpts^ 

io grow them und,2r the -various 9gro-<di(TratlccorKlitlt3ns'-t^ 

t>o m'ado. The role .of variety and .agro-clinratic; .;sitW!tlonr"oft* 

th<?- quant i ty-of oil h'js to bo established for vlabl'T'-cMJ^tK 

improvement programma 

(6) Tr-ee Spices : The Yercaud centre will study in to the c|uality 

aspects of cinnamon bark on harvest during September ttiis 

year . 

6. Recommendation ready for transfer of extension agency if any : 

Nil . 

7. Programme proposed for next year (crop wise with experimental 

deta i l s ) 

ONGOING EXPERIMENTS 

1) Black P,2>?per : Chintapalli centre will take up the MLT • during the 

current yoar without omission. MUT 1987-IV ser ies is • to be 

discontinued as the ontries have already become outdated. 

2) Ginger : The data presented by Solan centre indicated that the yield 

levels are too low and i t i s sLQSested that a t r ia l on, - the 

maximization of ylaid in glngar has to be laid out. 

3) Cardamom : Thadiyankudisai centre will rela^y the MLT. 
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NEW , f XPE,^IMENTS : 

1, Th3 Pott=in3l centre w i l l also t^ke up i n MLt 6n' black ;2QppQr wi th 

raloasecJ var ie t ies . 

7 i\3w^ MLT w i l l ^^Iso b>3-t'3k3n u p ' during next year* wi th ths fdll6winc 

entries in se3d sDlces: 

n) Cor i indar 5 ,kr - 40, 5 k r -68 , 3nd kr-50 from Jobner' 

- 745 6 748 iFr'om ColmbatoPs' 

- DH 13,'DH 52'and'DH 48 from Hisar 

E i j h t Gntpies witri ' orv3 looal check 

Soplicg^tions - 3 

b) Fanujreek - 40 Kr-3'-4, 40 k r - 1 -15 , 40 Kr-2-11 S 20 K P - 1 5 - 4 

from Jobner 

- 464 from^ Cdlmbaitore 

- HM n o , HM 114, HM 291 6 HM 295 from Hlssr 

Nino antr iss wi th one l o c i l check 

RsDllc3tions •' 3 

8 . Gensr^l dec is ions ' : 

1) Frequent ' t ransfer of Scientists ^working in . Coordin=»tad 

programmes has to bo discouraged J ..The Council h i s to t'Jke up 

the mgtt^p with' the conce'rhsd SAUs. ~ 

2) The Scientists working in Coordinated orojects have to at t -nd 

the Workshops regu lar ly . Besides, the Senior--Breeders of 

concerned crops from various p9rticip=iting centres as wel l '2S 

the ' I IS i= i , Calicut should 'make t h e i r ; presence 'ind help in 

formulation of technical prc^rammas by the i r act ive 

par t ic ipa t ion . 

3) Any m^tGri^ l" ' for release ,has,"to be .considered based upon an 

y ie ld increase of 10-15% oven the standard var iet ies or they 
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shoulr? possess cl3sir«it)l3 c h ^ n c t s r s l i k e b9tt9r qua l i t y , 

i d s p t i b l l i t y OP rasistnnco to b lot ic ^n-j abiot ic stresses. 

4) Tho MLT experiments havo to ba In i t iatod i nd l i H out only 

whan suff icient planting materl'^l in a l l tho entries 'sre rn^dc 

'5v^l l3bl3. Only the best reiensad/pro-rsle'^ss var iet ies should 

ba antorod in the MLTs. Ths PC w i l l g iva tho indgnt for pl-ant 

m'^t^rl-jls wel l in advance to the source centres. Propsr 

pl«snnLn3 and precise data col lect ion and interoratat ion has to b3 

dons in a l l evaluations. 

5) In view of the growing awareness to environmental pol lut ion and 

Gco-friendly produce (pest ic ide residue f r ee ) , more emphasis on 

reaction to pests and diseases w i l l have to be la id during 

var ie ta l screening. 

9. Future thrust : 

Many of the spice crops are export or iented. A few are low value 

croos wi th the hands of marginal and poor farmers. There is a growing 

awareness to environmental pol lut ion and produce free from oest ic idal and 

fungicidal residues leading to organic farming systems. Under such 

emerging trends i t is fe l t that a strong breeding programme to evolve 

var iet ies for y i e l d , qual i ty and resistance to b lo t ic and abiot ic stresses 

is essential . Scre-snlng for b lo t ic and abiot ic stresses has to be made 

both in f i s l d and under control led condit ions. 
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Toc-ir.icsl Session. I l l : PLANT PATHOLOGY 5 ENTOMOLOGY 

1. He. of p?,pf5rs prssantod : 14' 
r 

2. Contrt wh&rs work was don;; : Mudlgero, P^mpadumpara, Panniyur, 
Jagudan, Jobnsr, Ch ln tapa l l l , 
Jagt ia l , Coimbatora, Solan, Pottangi, 
S l r s l , DhoU 

3. Non-p«irforming centres : Ni l 

4 . Salisnt results reported 

1. Combination of treatmsnts Involving a l l cul tural practlcas + 1 kg of 

ns:3m caks + 3 g a . i . phorato + spraying and dranching Bcrdsaux 

i r i x tu rs as a premonsocn treatment and Akomin jsecond round 0.04% as 

?. post monsoon treatment was found effect ive against foot ro t of 

psppor. 

2. ...Incorporation of Trichoderma y i r i d e and Trjc^bdsrma harzianum was 

found effect ive in reducitK) the root ro t of pepper in pot culture 

Dxporimants at a l l the centres, 

3 . Exotic cultures of cumin ":ind fenugreek have shown high degree, of 

resistance against w i l t at Jagudan centre. 

Decisions taken 

1 . BLACK PEPPER 

i) Nursery management results may be compiled and new schedule of 

treatmants may be f i na l i sed . 

l i ) Incorporation of promising antagonists (Trlchoderma v l r i d e S T. 

harzianum) may be started r igh t from nursery stage. Solarisation of 

nursery mixture and incorporation of antagonists can form the part of 

Nursery Management Technology (Action : A l l centres) 
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i i i ) An "bs r v^ t i ^n t r i^ i l on Imp-'.ct of b"5sin mamgomcnt with r tnr i3cld 

' m--̂ y b- rsscss~>d in r c lg t i rn t : pcpul'stion of p^'.thDgonic nsmntod:;s of 

popper. The r^quirad source rmtar ig l of nrarigold scods af 

pr9fcr red vnrlDty w i l l Ps suppl ied by M/s. Synthits (Actir»n : Iisr^ 

and M/s. Synthito) 

i v ) Pl-int=!tions of poppor may be monitcrsd paplodlc^Uy in M'srch-Juno-

July-Octobsr) tc -JSSGSS the p j s t incidance in h i l l y rogions. 

(Act i -n : RRS, Mudigora) 

2. CAROAMOW ' 

i ) A l l tha d3t3 psrtgining to thG acclogy -nnd man3g3m3nt of t h r i ps .my 

be compiled gnd submitted to Project Coordinator by Octobbr 1996. 

(Action : Entomologists, RRS, Mudigere, RRS, Pamp^dump^ra) ' 

i i ) Residue ing lys is m'3y bs csr r iad out in ^11 the chemical control 

t r i o l s to i^ix the snfo l im i ts 

(Action : .All centres) 

3 . GINGER 

To indues resistance in gingar ngginst Fus^rium, in v i t r o scr.3;ning 

ond scroenlng som-aclcnas w i l l bs t^kan up. P-ithclogist from Sol^n 

centre w i l l v i s i t IISR, Colicut for t raining on VAM Technology, tox in 

is - lo t ion ond Tissue culture t3chniqu3s (Action : Solon Contro) 

4. TURMERIC 

i ) Poth :;gonicity of Pythium s p . and Fus^pium s p . singly ond in 

crT^bimtion m=jy bo undertokcn to confirm the etiology : f disooso ?.nd 

tho ossoclatod pnth 030ns miy bQ idsnt i f iad to tha spacics lev si 

('Action 5 Jogtiol centro) 

i i ) UnifcrTs scrsoning methodology mny bo 'idopted both ?t> Jogtiol ond 

Dhol i contro for fo l ia r disooscs and rhizome rot of tur juoric. 

i i i ) Prj>-r-oleoso matori-ils moy nlso bo included in tho on-going scroening 

t r i a l s (Action : Jogtinl -5nd Dhol i centros) 
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5. T-^EE SPICES 

Pari-^dic i l monitcping mny bo undcrt-^kzn In* a l l the Ccjntres fc r 

ident i fy ing tho pest and disaaso problsms of tr33 spices. Ass:;clatod 

pest/p3tho3ens, may be ident i f iod (Act ion: Yarcsud, Th?diy^nkudiss->i 

S Ambi lnvnynl) 

6. SHED SPICES 

i) RGSults of scre8nir>3 work c-irr ied cut sincG 1972 m^y bo compiled 

ind premising cultures rmy be shor t - l i s ted "jnd m d o USQ in the 

future MLT programme (Ac t i on ' : A l l cantres ) 

i i ) Pp-^mising resistant Unas should bs axchirged in order to tost th: : i r 

r .nc t i rn in n i l tho ceniros 

i i i ) Loids from bio-control t r i a l s misy be incorporated in the f i re l i sa t ion 

j f IDM of cumin and coriander w i l t s (Action : A l l centres) 

General decisions : 

i ) A l l the detai led reports may be duly sent to PC (Spices) in t h j 

specif lad time (Action : A l l centres) 

i i ) T h i IISP miy organise fehort-timo training en lsol3,ticn, mass 

muUlpricat ion and apol icat idn cf b io-control agents used in 

managemont nf so i l b6rno pathogens of sp ices. 

i i i ) Proper movement "•f planting material may be ro ju lated to check the 

spread of potential pathjgens through planting mater ia l . Tho IISR 

w i l l give guidelines for undertaking prevent ive measures (Action : 

IISR and PC (Spices) 

i v ) Information "n the seed stock of seed spicks may be updated and 

passed -̂ n to the concerned agoncies (Action : PC (Spices) 
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Futyra thruist ,; 

i) Gre^tar impe-f '̂̂ .Rca w i l l bo c^V<iifi '^-^ rasistance ^g^inst 
• • • • - • ' \ - j ^ \ 1 • '• ' ^ »,• • • ijt 

impcrt'snt dissasss. 

i i ) 8 I " -cont rc l pr^gp:^mme w i l l be intensif ied in order tc dQvelcp Ecr-

f r iond ly plgnt prefectir^n techri i i^l^y. 

nn^y bs intansi fed. 

i v ) M^irr thrust wculd be to develop integrated past =ind dis^ioss 

m^n^gamant to snsuro pest ic ids ^f'se produce. 

TranspoiTftation anct exchartge of plbrfting materlQls 

1 . Black peppsr 

i ) Exchangs of planting rfi'iterial e i ther for tho expsrimantal 

purpose or for large sd^l© pl-shtin^, should be only through 

e i ther prorooted or uhro^t^d bhoots. » Cuttings raised in poly 

b^gs wi th soi ls should n^t bo taken fro-m Kerala/^Carnat^ko ,^nd 

qls^j w i th in ..the stotss n̂CJ olso to nohtr^iditional are5.s. Runner 

shco t s / rgo ted : runners kePt in poly bags remain fresh for 5-7 

days during transportat iof i-

i i ) For Tlargs scale c u l t i v ^ t i a n , ' i t is desirable to use only 
< .-. . . ^ • • v - • • ' 

resleased var iet ies wi th known p roduc t i v i t y , avai lable wi th 

SAUs/IISR. 

i i i ) In Government nurser ies, col lect ion of planting material fr^m 

farmers if? bulk for raisJi^S rooted cuttings from farmers should 

be stopped. In case of non ava i l ab i l i t y of released var ie t ies , 

high y ie ld ins mother vJnes should be ident i f ied in farmers' 

f i e l d in advance and runner shoots be coiled and kept ^n a 
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i v ) f^unncr sfr^cts bo w^shad thcr^u^hly ind pratreatod wi th s i thor 

wi th Ak^Tfin - r Ccppar Oxychlor ido (23/I) f.:r 30 minutes. 

v) rt is des imblo tc solarize- ths mr is t nursary mixture izr 20-30 

G^ys nnd mixt^d wi th bloccntrcl "igents l i ko TrichcdGrm^ ".nd 

Gl i^cHdium. Trc^tod cuttings nrs to bo planted in such 

;DrGtra^ted nursery mixture in pnly bags. 

v i ) V/hen i t is not possible to scl'^iriss nursery mix ture, i t can ba 

mixod wi th biocontrol agents. 

2. C-^rdamcm 

i ) Vi/hora mul t ip l icat ion is reported through seed, nursary bads 

should bo solarisad at laeist fo r 20-30 days . The nurssry bsds 

may ba fo r t i f l ad wi th biocontrol agents raised in car r ie r media 

l i k e coffaa husk or sorghum saad or saw dust . 

i i ) V^hen suckers are used as planting mater ia l , they should be 

washod thoroughly and roots ba pruned. Such suckers shcxild 

hi troated wi th Mancozeb for 30 mts bef'*re trans-oortsticn and 

subsequent p lant ing. 

3 . Ginger riXYi, Turmeric 

Raising of seed rhizomes from nucleus' mater ia l obtained from 

microprooagation through tissue culture is i dea l . In the 

absenco of such mater ia l , disasse-free plots in tjric f i e l d sh'--uld 

be ident i f ied wel l in advance and marked spec i f i ca l l y . Saed 

rhizomes be collected only from such plots but not in bu lk . 

The seed rhizomes be given a seed d i p wjlth mancozeb 

combination wi th Monocrotoph-^s or Malathion for 3(j mts. befcro 

storage >tn6 stored in ' id^a l storage conditions as soecif ied in 

package of pract ices. 
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4. Si^od Spices 

Soods D3 collsctad oxclusivoly fr^Ti only such plots which iro 

nmint=iin9d disease frae in tho field,^ .-id'^^ptino the p^ckn^e cf 

pract ices. Since many of ths dissaasos^ ^po ssad borna, ro^^ular 

fungicidal spr=iys noed be resorted to check fo l ia r diseases. 

Instead of harvesting plants alon;^ wi th root systam, f ;r S90d 
'11 r-

ourposos, ccllDction of umbels and dry ing them ^is rscommehded; 

th is * would oxcludo tha poss ib i l i t y of contamination in s . . ;d . 

Sc^d treatment wi th -Carbendazim / Captan can be res-r tod t " 

befora storage. 
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NEW EXPERIMENTS : : PLANT PATHOLOGY 

Exparirti^nt 1 % Epidemiological study of A l temar ia b l l ^ t of cumin 

Obj ' jc t iva : 

Treatments ; 

To qunnt i fy , sevorgl opidsmlolcgicf i l pjjramotors, which 

accctirst th9 quant i t ' i t iva relat ionships r̂ f wsathsr f'actors, 

crop factors '^nd pnthogGn/di59r?S3 davolopmsnt during an 

opidamic under n'sturnl ccndit ions. 

Two sowing dstss p r io r ^nii af tor ths rocommendsd sowing 

dato ( locstion wista) wi th an in terva l of 10 days. 

Design 

Variety 

iVtethod of 

sowing 

1. 
2 . 
3 . 
A. 
5. 

R.B.O. 

Locit lonwiss 

Broadcasting 

JAGUDAN 

5th Oct. 
15th Oct. 
25th Oct. 
10th Nov. 
20th Nov, 

— 
-
-
-
— 

RsplicBti: 

Sood 

Plot 

rclt': 

sizo 

JOBNER 

10th Nov. 
20th Nov. 
30th Nov. 
10th Dec. 
20th Doc. 

^ns ; 

i • 

O 

• 

Four 

15 kgh^i"^ 

4.0 X 2.5 mt 

Fortillzx3rs : As p<3r recommondod dos;; 

Cultural prgcticos ; As ci^r recommsrid^ticn 

Obsorv^tions to bo rzccr^iod : 

1 . 

2 . 

3. 

DisG^sG assossmant : Soverity of b l igh t en plants w i l l ba scored by 
using j. 0-5 scala (as under) -and th i s w i l l bo 
s t^r tsd from 20 DAS nnd thoreaftar at waokly 
Intarvsi ls. 

Rating scalo 

0 
I 
II 

III 

IV 

V 

Infsction/Phsnotypic cl^ss 

Haslthy 
Spot cm thQ Starr, 
Spots on ths stem, Isavos ^nd 
branches 
Spots on tho stom, Is^vas br^anchos 
and um bol ls 
Par t ia l bl ightoning of plc^nt 
( i .G , b l igh toning of few um bol ls on 
plant) 
Blightoning of whole plant 

We^thor pgramatars ; Otsily w^gthsr paramoters to bo rocordod 

Yiold 



44 

Tlt l - % 

Trontrnonts ; 

Into3nt::"d m'^n^gorr'^rt '^. posts and diSi3tisos of cumin 

Main treatment 

1. Sscd traitmont =ind scii application of Trichodorm^t 
h-^pzi^num 

2 . Sood tro^itment of C='.rb2ndgzim @ 0.1% + soil application 
of Trichodorm^ h3Pzi^nu^n 

3o Application of oil cake (locally '5v«<ilabl3 înd which h'^s 
givGn good results) 

4 . Control 

Sub trs'^trrtcnt 

1. Mnncoz5b @ 0.3% 

2 . M-^ncozeb @ 0.3% + Ncom oil @ 1% + Tipol @ 1% 

3 . f/i'^ncozob @ 0..?% s- Mcnocrotophos @ 0.04% 

4. Mancozob @ 0.3% + Accph^ta @ 0.075% 

5. HoxaconozolQ (ccnt=5if) § 0.05% 

6. Hox=?conazol© (cont'if) @ 0.05% + Noom oil @ 1% + 
Tipol @ 1% 

7. HGX3cona2ola IcontPif) @ 0.05% + Monocrotophos @ 0.04% 

8. Hoxaconazolo (cont-sf) ^ '̂ -05?4 + Acoph=?tQ @ 0.075% 

9. Psnconnzols (Top'js) @ 0.05% 

10. Pancannzolo (Tooas) @ 0.05% + Monocrotophos @ 0.04% 

11. Thioph'jnota Methyl (Topsin M) @ 0,07% 

12. Thiophonoto Methyl (Topsin M) @ 0.07% + 
Monocrotophos © 0.04% 

13. Control (No spraying) 

Design 

Replications 

r io t sizo 

Variety 

Split plot 

Throo 

4.0 X 2.5 mt 

R'̂ comm ŝndQd '-''•7'^ "'•'^'diixj (Location wisa) 
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Sc::d r?to 

Method ^f sowirrg 

Fart l l lzQrs 

Cultural prt jct icos 

St^rtin:? cf sor^y 

No. of sprays 

15 Kgha" ' 

Broadcasting 

As par raccffliri'andod dos-s 

As por racomtnonditlon 

25 DAS 

Thr..=̂ > ( fcur th i f rsquirad) 

Intorval botwQsn two spray : 12 days 

Observations to b^ r3Cor^Q:i i 

1» Dis5aso assossmont boforo oach spray and at harvest 

2 . No. of aphids and th r i ps par plant bsfors and af tsr 72 h r . of 
oach spray 

3 . Yiold 

4 . Population of Trlchoderma 5 F^ oxysoorum at 0 day, 30, 45, 60 
days. T r i a l should ba conducted in sick plot or in h igh ly 
disaass proms area. 

ieE««agi)^« 
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Expopirnont 3 : 
Intogrtitod disaas^ mamgemant of coriander w i l t , powdsry mildew -and grain 

moulds 

Main plot 

1. So îd tr3«itEr.3nt with T^ vir ida 5g/kg saed 

2. Ssod treatment wi th Carbsndazim 0.1% - 30 mts 

3. Appl icat ion of N9smcalo - 150 kg/h-a 

4 . Control 

Sub plots 

1 . Hsxacon^zcls (Contaf) 0.05% 

2. Thioph^nats mothyl (Topos) 0.07% 

3. Mancozob 

A. Control 

D3si3n 

RoDlication 

Sizo 

Vnreity 

S3<jid r t i t a 

St^ r t i n j of spray 

No. of spr^iys 

Frsquoncy 

Obs3rv3tions 

soli% plot 

3 

4 X 2.5 M 

Recommfend3d high y is l r i ina var io ty 

As por racammendation 

25 d i y s eiftor sowing 

3 

15 d^ys 

1. P^rcanti^gs, of g'a;rmin^tion 

2 , F i rs t tim3 Incifjsnco of dis>3=iS3 

3., OisoasG rat ing befora each spray 

4. Viold 

5. Popul=ation of ^ oxysooru.-n and T^ v i r ida at 0 d'ly, 30, 45 days 

Tr ia ls should b.; c:nductod in sick p iot or h igh ly disaas:i prcno 
?irons, 

o o o o o 
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Expsrimcnt 4 t 

Intogpitod disoasa marrasomont of Foru^rook root rot 

Tro=3tm3nts : 

1 . T-1 Saed trc'5tment wi th Cgrborvdazim (0.1%) for 30 minutos 

2 . T-2 S^ad traatmont wi th Trichodsrma v i r i d o @ 4g/kg s©3d 

3. T-3 Soil appl icat ion of T^ vi'^i'^s 

10 days b^fora sowing I X 3 / I O sq .m. 

4. T-4 Appl icat ion of n39m cako 150 k^/ha 

5. T4 + T1 

6. T4 + T2 

7. T4 + T3 

8. Control 

Dosign RBD - Plot siza 4 x 2.5 m 

Replication : 5 

Sead ratQ : As per racomnrisndation 

Varioty : f?,2commond3d high y ia ld ing var iety 

ObsarvatiO'n : 

1 . Porcontags of garmlnation 

2 . Wilt incidanca at 15 days in terva l 

3. Population of R^ sclanl - 0 day, 15, 3D, 45 days 

4 . Population of T^ v i r l d s - 0 day , 15, 30, 45 days 

5. Yiald 
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Exo-irim^vrtt 5 

Foot rot of btnCk pupP''^'^ 

1. ScrvA^ning garmpl^SitJ for tho i r ro'^ction tc; P^ c^psici 

2 . iv;-:5ss scrooning of sycdling proganic^s of =iV3il^^blo cultivars/g'armplasm 

Ind iv idua l holding be- t^kon fo r tht; disaasG managonrjpnt i.'xpQrimont 
ard '̂ .3Ch holding w i l l f>:: tak'^n ss =; rop l ica t ian. At lo-3St 6 holdings onch 
vwith net l£ss thsn 150 stand^.rds be chosun. Th9 Dlot size bo incroascr;. 
eccoMing to ava i lab i l i t y of vincjs in a p lo t . A l l th-? o j l t u r s l p rsc t io i 
de lud ing phyto sanitation to bo s t r i c t l y b<? fcUow^d. 

Trs'strrnynts ; 

1 . Control 

2 . Bordeaux jnixturc tro'jtmant - pr.:s and post-nonsoon so i l dronchtng wi th 
COC nnd fo l i a r spraying wi th 8ord:;aux Tdxtur^ - 2 roudcis 

3. Akomin (3 rrd/ l) sprsy and drenching - pro 3nd post T.ons;>OT 
trootmsnt 

4 . eiocontrol (so i l applicf j t ion to the basa @ 50g of inoculum + 5 kg of 
FYiv|/vin3) 

5. AkOTiin + Biccontral ?,pplic-:«ticn 

Pr^^-tr^j'it'Tyont obssrvations 

No, Df gaps in tha ggrd^^n 

N::. ;f vinas shciwing fo l ia r yol lowing 

Hoo of ha'^ltJTy vinas 

Post tr;iiatnrit;:>nt observations 

1, Ho. of vines showing fo l i a r yel lowing 

Intensity 0 1 2 3 4 5 

(V isml ) N i l 1-13% 11-26% 26-50% 51-75% 75% 

2, W;:u zf vin-3s vyith foat rot 6 dc?th of vines 

3, Mix-sd infection (font/r-Dot ro t -rn-l f o l i a r infsct ic^) 
Aoart fro?n tha 3bov-j, ^ f i o l d ax!:jcrimunt has to b;:? Is id out in Ars-carwt 
•^^r:izn ^X S i rs i contr-j wi th d i f forynt dansitios of D^po^r usin^ any local 
P'-:.po\:,r c u i t i v i r . 

1 . 25% of th.:j standards wi th o-^jpp&r 
2. 50% of thT,' stancJ^rds w i th pepper 
3. 75% of th:.; stan-Jards wi th popcor 
4 . 10;)% :f t h ^ standards wi th pt:ippor. 



Tochnic^l Session IV .• AORONOMY 6 SOIL SCIENCE 

Chairman : o r . S.N.POTTY 

Rapporteurs : Dr . A.MANOHAR RAO 

Dr . K.N. SATHEESAN 
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Tconnicsl Session IV ; AGRONOMY 6 SOIL SCIENCE 

1. iM". cf o?ipars pressnt-sd 

2. C^ntr^s 

3. N^n-porforminj cantra 

4 . Kocc:mmoncJ^ticns/dccisi"'ns 
Cr- -. wise 

20 

Pannlyur, S i r s i , Mudigervi, 
P*!mp3dump9ra, Pott-arrji, Dho l i , 
YsPcaud, J^bnar, Hisnr. 

Nil 

I. 8LACK PEPPER : 

1 . Ths pr tssnt sxpsrimont en 'irplg-JtlDn cum fsPt i l izer levals i t 

P'«nnlyur m=3y be concluded af ter talking the current year 's y ie ld 

d - t i 'ind one new experimont on^ d r i p i r r iga t ion cum fe r t i l i ze r 

m^y. be la id out wi th latost released var ldt ies (one each in 

cpQn oolUn^ted and h y b r i d ) va r l s t ies . I f a suitable area is 

"^vsilablo wi th a grown u^i pepper vines .(100 numbers), one 

t r i a l on d r i p inr igat lon wi th levels of f e r t i l i ze r s may also bo 

la id out. The Director of A:^riculture, Kerala w i l l provide 

fac i l i t i es for laying out d r i p i r r lQat icn t r i a l . 

2 . At S i rs i the experiment oo i r r l j a t i o n cum f e r t i l i z e r requirement 

on pi;ip'>:iQr in a pe'pf^er fsrecajTut mixed cropping system w i l l be 

continued w i ^ o u t any modificativ^n. 

I I . CARDAMOM 

(A) Mudigere 

1 . Jhe manorial experiments may be concludsd and f ina l roport 

w i l l bo submitted to the Project Coordinator incorporat in j 

analysis report of so i l and plant by 30th' June 19S6. 

2 . Tr ia ls on micrcnutrlents and Integrated management of organic 

and inorganic manures vyil l be continued." 

3 . T r ia l on effect of spacing and,growth regulators, cost of sucker 

production may be worked xit and i t .may be t r ied in a larger 

•^rca. 
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(B) P^mpadunip^p?. 

Tho Qxpsrlmsnt on m^nurlsl ^nd mlcr?r»utPients w i l l b^ 

continuod. Thsy m^y ut iUzs tha survay rspor t on m^jcr '\n-i 

mlcronutriants s i i t us cf th^ t "^rea, and modify ths trcntmonts i f 

n33C;3d. 

I I I . Ginger 5 Turmepic 

1. Pottengi centpe w i l l submit f l n^ l reports on ( T ) Fopt i l lzer tPi-^1 

on gingap (b) Intopcpopping t r i a l on tupmeplc 

2 . At Dhol i cantPe, tho sxpapimsntg on gingap and tuPUDPic mny b i 

ccncliuidod and fln'^l pspopt submitted to the Ppojsct CooPdimtcr. 

IVj.". •• Tpoa"' Splcos 

I j . A l l the axpQpinfisnts on tPee spices ^t Yspciud w i l l continus. 

Seads. of w i l d nutmog avai l i ib le In the k o l l l psglcri miy bs U53.c! 

fop graf t ing. 

2 . Int #^^> 6'lo-^feptlllzop tPinl on tpos spices ^ t Yepcaud, the method 

of appl icat ion m^y, be standapdlzed in the l i gh t of i ts 

Incompat ib i l i ty wi th Incpganlc fspt i l i zaps. The so i l mlcpo fiopn 

mhy be mohlt iped continuously ^11 pound the yesp. 

V. Seed spices 

1 . Ohcl i centre w i l l continue the expeplments -on fenu^eek . 

2 . In Jobnsp nnd Hls^p, the weed management/contpol tpiols on 

fenugpsek, ccpHndep and fennsl moy be concluded and" ^ fIn'sl pepopt 

Is to be submlttbd to the. Coopdin-stqp soon. The technology h'̂ is to 

be dtimonstP«.tfed til the f^pmeps' f i a l d . 

3 . The expepiments bn""dTttQ of sowing, sp'iclrtgv seed p-ite etc. mTiy not 

be continued ^s suff ic ient Infopmntlon on .these aspects Is ilPeady 

v^valHble. 

V I . Recommendation P83dy fOP' tPnhsfep to Extenslori ngency ( I f any) 

1 . In glngop the pesults of the NPK tp ia l (PottansD 

2 ; Intepcropplng of "tuPmeplc wi th soybean (Potfsngl) 

3^ Size of seed Phlzorrie I n gingep and spacing tp ln l In tupmspic (Dholi) 
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4. Waod m=i^rRgsmont/contrcl In ssodt splcss (Jcbnsr and Histjr) 

V n . Gansral decisions: 

1. In i l l the manurial experiments tha so i l ^nd plant analysis should 

b« t^ksn up inva r iab ly . 

2. In seod spices, the future oxporiments jn dnts of sowing, spacing, 

SGod rata ate. should cover studies on the relat ion betwean tha 

cl imatic factors, so i l moisture etc . so that such axperlments need 

r-r:t b3 re-plicatsd in d i t ferant locations. 

3. In manurial t r i a l s the sources, msthcd and time of appl icat ion cf 

f e r t i l i za rs should be wel l defined so that such information would be 

useful for interpretat ion of resu l ts . 

V I I I Future thrust 

1. Perfect a3rc techniques to combine b io - f o r t i l i za r and Inorganic 

nutriDnts in order to ensure the effectiveness cf b i o - f e r t i l i z e r s . 



T£ChnIc3l Sijssion V TRANSFER OF TECHNOLOGY 6 INTERACTION 

WITH DEVELOPMENT DEPARTMENTS 

Ch^l^fTran : MP. E.VELAPPAN 

Co-Chairman 

isapportsurs 

Dr . Y.S.MALIK 

Dr . B.RABINORAN 

Dr . P.S.RAO 
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Tochnic-5l Session V : TRANSFER OF TECHNOLOGY 

The Chairman axpPGSSod the import'^nc:^. of trnnsfsr of 

tachnolagy programmos to ths f^rnning community and roquastad thc: 

Scii^ntists to prov ide utmost attention to the oroduction and evai le. ' - i l i ty 

of good qual i ty nucleus planting rrr3t9ri^ls to tho St i ts Govt, nurs r ics 

as wel l as farmers. Ho fur ther suggested to conduct a s-Bc^r-'drj 

V/crkshop on tho production of planting mgtar ia ls. Tho O^^irm'^tn 

c=JutionQd about the transportat ion 3nd d&l ivory systams of tho plfxsting 

materials bacaus.5 of ths r i sk in spread of dis-aasas and pasts f r c x one 

;3r̂ 5^ to another. 

D r . MSi, Sharma (NABARO) strossod tho nood for interaction 

batwaon farmsrs, davslcpmant dspartmonts nnd f inancial rj^ancios or* 

produc t i v i t y , production and qual i ty of spicos. He fur ther stated that 

only about 1.5% of the tota l lean from tho Bank is u t i l l sod by tho Soico 

farmers whorcas thers is a vast scope to improve tho- porcontago. 

Thsro is a nosd to d-3v-9lop Qood var iot ios rand good packago of practices 

so as to oncourago spicos cul t ivat ion in large scale- in viow of *ho scopo 

in Gxport and earning of foraign oxchanga. Ha fu r ther stated tho 

importanco and noed of location spoci f lc research. 

The Director of Agr icu l ture, Kerala Stato, Mr . Sadasivan 

pointed out tho d i f f i cu l t ies bi.?ing facsd by tho farmers in tho uss of 

linno for preparat ion of Bordoaux mixturo to contain ths Phytophthora 

foot rot disoaso of black pepper. Ho also roquosted tho Scientists to 

t r y and rocommond altamatQ chomicals I f possible and axDrass^sd h is 

serious concam about tha rssidual tox ic i t y of BHC and DOT and strossod 

th.3 oocid to ban thoss chomlcals. Tho Oiractor also requested the naod 

to rrsako avai lable nucleus planting matorlal to the Govt, approvad 

nursoriss and d'spartmsntal farms. Final ly th« Chairman commsntad tf^^.t 

whonavor any Research sxpsrim-ant in tho Spices Projoct is concluded, 

tha valuable information/rosults obtained must bo t ransforrod to th;s 

farmers immodiatcly. 

Aftor dQtailv9d do l ibsr^ t ions , tho. fo l lowing tschnologlos havo 

b«.i?n rocommended for adoption by tho extension agoncios. 
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1, Ginger (Pottnagi C;;«trc) 

Appl icat ion of *'̂ i2«i'̂ 1'T'̂ ''̂ *100 ^'•^^^'^ '^-^ glvvrv a f rssh rhizontio 

y io ld of 14.65 t /ha wi th tha maximunn rvot-profit of Pi5»53,'X'0/-

por ha . 

2« Turmspic (Pottangl Centra) 

Th5 intsrcropping of Soybsan in turmeric Qavs t h ^ mnximu^r^ 

rhizome y i a l d of 17 t /ha besides a good soybo^n crop, i h a 

highest banefit of Rs.34,000/- is achieved! por ha . 

3 . Ging>3r (Dhol l Centra) 

S.a-3Cl rhizonra sizo has baon wor lod out as 18g piccos which 

would givo maximum y i s l d s , 

4 . Turntiisric (Oholi CentPo) 

A spacing of 30cm botwosn rows and 20crr? bstwoah plants in 

the row was found ideal for maximum product ion. 

5. F^nugrook (Dhol l Cantre) 

Sowing fonugreok by 15th October at a spacing of 30cm x 10cm 

is pract ica l •and aconomicfil. 

6o Fi-jnugraok (Jobn^'' Centra) 

For wsod cont ro l , appl iest icn of ths wsedlcido FluchlQr-*lin @ 

0,75 kg /h3 , supplamontod wi th ona h<and weeding gavo n h i ^h sead 

y i o l d o f 1.615 t /ha ^nd a nat p ro f i t of Rs. 14,300/- ^f^r ha . Tho 

cost jbanef i t ra t io was 1 i 3.79. 

7, Coriander (Jobner Centre) 

Maintaining ths crop frao of waeds (manual ws-3ding) almost up 

to tho harvest stags gavo thns hlghast saod y io ld of 9.14 Ql/ha and 

a nat p ro f i t of Rs.12,073/ha (banafit^cost rat io = 1:3.09). Ths 

var ie ty UD-20 has baan rocommondad for roleas® in Southern 

Rajasthan. 

8„ Fonnel (Jobnar Centra) 

Kasping the f i e l d wood-freo up to harvest stags gave- 10.19 

Ql/ha and ths n̂ st p ro f i t of Rs.15,177/ha and a B:C ra t io of 1:3.35. 
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TECHNICAL SESSION VI ; VARIETY RELEASE 

Total proposals submitted 

Corlandar 

Black psppor 

Trao spica : 

Glngsr 

Cardamom 

Turmaric 

Mango gingar 

Cumin 

FsnnQl 

Cinnamon 

: 16 

: 3 

: 2 

; 2 

; 2 

1 

3 

1 

1 

1 

Ths Chairm«an in h is opsning rom*»rks informad tho housa that 

there ars loss recommanded cu l t ivars In spico crops than ths other 

commercial crops and wharevor ths rscommandsd cu l t ivars in spicas ara 

not ava i lab le , thsn tho local s l i t s material may be u t l l i s o d . 

Coriander (Jobner) RCr-435 and RCr-436. wars approved by the housa for 

tasting at the farmers* f i a l d by the extension agencies in Rajastti-^n, 

UD-20 : Recommended for reloaso in the southern parts of Rajasthan. 

The package of practices cf th is var ie ty nsed to be worked out fo r th i s 

region. The vo lat i le o i l data to be submitted to the Project 

Coordinator. 

BLack peppar : PLO-2 was reccmmsnded for release for cul t ivat ion in 

Trivandrum and Qullon d i s t r i c t s of Kerala; the IISR w i l l supply the 

basic planting mater ia l . Tho other entry PLO-1 may be tasted fur ther 

and the proposal may be submitted In ths next Workshop, 

Tree Spicas - Cinnamon : SL-63 (IISR Madhurima) and In-189 (IISR 

Mocr thy) . The house recommondad SKis release of these 2 var ie t ies . 

The performance of these var iet ies studied at three coordinating centres 

should be included before the release of ths Procaedi«rjs. IISR should 

ensure tho supply of ths planting mater ia l . 

Ginger : SG-666 (Hlmglr l ) Released for cul t ivat ion In Hlmachal Pradosh 

as green ginger t y p e . 
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Acc3sslon-64 (IISR Vgrd-j) Recommanda^ f?P relsasa for cul t ivat ion in 

Ksrsla subjact to ths condition that information on dry ginger recovery, 

acceptabi l i ty by tho market and oleoresins w i l l be col lected. Three 

k j . d ry ginger sample be suppl ied to the Spices Board for qual i ty 

analys is. 

Cardamom-Clone No.683 (Mudi3Gre-2) recommended for release for 

Kamataka state. The name of a l l the Scientists associated in the 

development of th is var iety be given in the proposal . 

Turmeric I , PTS-19 (Sonali) : The proposal was not accepted duo to 

lack of proper protocol of presentation. I t was commented that at least 

50 copies of the proposal in a prescr ibed proforma be submit ted. 

Turmeric I I . Accession 360 (IISR Prabha) and accession 361 (IISR 

Prathlbha) : The proposal were not accepted by the house. The sample 

of these . var iet ies be submitted to the Spices Board for qual i ty arvalysls 

and the datn avai lable be suppl ied to the Project Coordinator as wel l 

as Breeder. The proposal may be revised after obtaining the analyt ical 

data on qual i ty from the Spices Board. 

Mango.ginger CAM-3 (Amba) : The proposal was not accepted. I t may 

be submitted in the next Workshop as p^r proforma. 

Fennel UF-101 : Ident i f ied for testing at farmers ' f i e l d by the extension 

agencies in Ra^sthan 

Cumin UC-201 : Ident i f ied for testing at the farmers f i e l d by the 

extension agencies in Rajasthan. 

The Chairman concluded the Session wi th the fol lowing remarks : 

1 . The var iety release proposal should be brought in the presentable 

way wi th suff ic ient number of copies. The Project Coordinator 

should ensure that suff ic ient number of copies are d is t r ibu ted one 

day before the Session otherwise the proposal should not be 

accepted. 

2 . The detai led var ie ta l characters , including qual i ty a t t r ibu tes , 

diseases and pest resistance be g iven. 

3 . The var iet ies must bo developed/bred In such a way so that i t f i t s 

proper ly in the cropoing system. 
oooooo 
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PLENARY SESSION 

Tho Plenary Session was held on the sveninc: of 25 August 1995 

undar tha ch^^irmmshlp of Dr .P .Ro th imm, Asst. Oiroctcr Gsnoral 

(Plantation Crops) , ICAR, Now Do lh i . Tha Chairman, in h is introductory 

ranr'irks congratuHtod tho Project Scientists and tho Project Coordinator 

fo r th3 Gx-srciso dona for tho last thrss days fol lowing the fund of 

"idvico giv^sn by Dr , J'iy-ant P a t i l , Mamb^r, Planning Commission, GOI, 

Or .K.L .Ch^dha, DoDuty Oiroctcr Gonoral (Hor t icu l ture) , ICAR, Dr . R.K. 

P ^ t i l , Vice Chancellor, RAU --^nd other high digni tar ies who spoke during 

tho inaugural sossion of th® Workshop. Tho Ch^irm^n apprsci^stsd tho 

af fsct iva par t ic ipat ion from tho spico processing industry in par t icu lar , 

tho activG support and co-operation from the Spicas Board as wal l as 

the Oavslopmant Departmants. Soma of tho Centros l l k s Ohol i and 

Gangtok d i d not depute the Sclontists for par t ic ipat ion in tho Workshop 

and th i s was rsssnted by the Bhairman and he wanted that tho 

ccncernod Institutes/SAU may ba informad about th is important lapso. 

Tho Chairman congratulated the Rossarch Workars in tho Spioss 

Project for having onablsd roli?as>3 of ovor 60 var io t iss in various 

SpicGs, ospcoial ly about 30 of thon. on Saad Soicos. Hs axprsssod h is 

anxisty about the y ie ld bar r ie r in s-ood soicss dua to lack of adequate 

genatic va r i ab i l i t y and wanted to i-nport addit ional/now gormplasm from 

tho Moditiirrarrdan zona. During tho Jaipur Workshop, 16 var iat ios wora 

proposod and after thorough discussion, 9 hav.o bosn rscommendsd for 

relaass v i z . , cno each in Black p:iDpor, cardamom and cor iandor, two 

each in cinnamon, turmeric and ginger. Ths Chairman appraclated in 

par t icu lar tha proposals on r i loass of cinnamon var io t iss - proposod for 

thf^ f i r s t timo in AICRP Vi/orkshops - and CJ:?mplomt'ntod tho documentation 

efforts and tho guidance providod by tho Project Coordinator. Hs 

fur thor stated that th is prooosal could bo ussd as a modal in futura as 

w e l l . I t was also montlcned that whorsvsr data on qual i ty analyses 

WQCQ inadoqunto, ths help from Spicas Board could b3 taken and only 

aftor a thorough scru t iny , ths f ina l / fo rmal proposals can be sent to tho 

Central Sub-Committco on var iety rclaasa. Ths l i s t of var iat ios 

rctcommondod fo r rolaaso (subj&ct to certain conditions - v i ds concamsd 

Technical Ssssion) wera t 
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SI . Csntro 
No. 

Crop Culture No. Rorr^.rks 

1 . Paloda Bl3Ck pQ';2p3r PlcS-2 

2 . 

3. 

4 . 

5. 

5. 

7. 

8 . 

9 , 

Jobner 

Mudigsrti 

Solan 

Calicut 

Calicut 

Calicut 

Calicut 

Calicut 

Coplandar 

Cardamom 

Gingop 

GIn3or 

Turmaric 

Turmeric 

Cinnamon 

Cinnamon 

UD-20 

C1.683 

SG-666 

Ace.64 

Ace.360 

Ace.361 

In 189 

SI.63 

Hac. for Trivandrum 
6 QuilcMi d is t r i c ts 

Rsc. for Rajasthan 

??QC. for Kamataka 

Roc, for Qr3^\ singer 
in Hlmachal Pradosh 

Rac. for Karala 

Rsc. for Karala S 
Tamil Nadu 

.^Gc. for Ksrala S 
Tamil Nadu 

<^oc. for Karala S 
Tamil Nadu 

Roc. for Karala 6 
Tamil Nadu 

In addi t ion to ths v'^-'iatlGs mentionsd abovs, several 

?3rot3chniquGs have also baon rscommanded as given in tha Tachnical 

Session on Trarsfor of Tachnolc^y. 

Tha Olr-ictors of Davslopmont Ospartmants wars In part icular 

Intarostad in low i m u t and h i^h rs tums i . a . , wi th higher costtbanafl t 

ra t i os . Tha Chairman raquostad tha Sclontists to work towards Itha aim 

of racommandin;^ v labia and low cost t ichnologiss. 

Tho reports from tha various technical sessions ware prasantod 

and approved. Some of tho salient points that ware recommandod for 

adootlcn aro l i s ted below: 

* Part ic ipat ion of a l l Scientists working In the Projact must bs 

ansursd in futura Workshops. Wharsvar th: ; Scientists have not 

attandad, tha Projact Coordinator would wr i t s to the concerned 

SAUs. 

Projact/prograss reports must be sent ragular ly by tha Centres to 

the Project Ccordinator 
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« Annunl RspoPt of tha Projsct n^ods to bs submlttod to tho Council 

by July 3 1 ; so th=5t tha Csritras shoulcS submit the i r respectlv3 

reports by Mî y ond to tho Projoct Coord in-atcr 

* In ths ICAR/OARE msetlngs, I t W3S •:J3ciied to hnvs In AICwP 

Workshops, Indepondont Technical Sessions on Tr ins far of Technology 

3ncJ inv i te the Oirsctot*s of A' j r icul tupa/Hort icul turo 

* Part ic ipat ion by Principal/Sanior Scientists from s^ch d isc ip l ine 

should bo onsurod by tho Oiroctor , IISS in future? Workshops 

* Any saliont fs-3ture(s) l i ka promising var iet ios shcxild bo sent to 

the ICAR to publ ish in ICAR Rsportar/ICAR Newslstt^r otc. 

* Planting fliatsrial requiraments should bo assessod in ov^ry 

Workshop and ths concarnsd Coordinatin3 Csntros/IISR should kt>^p 

ths material rsady in tho planting ssason 

* No t r i a l should bo taken up without adequato planting mator ia l . 

Centres/KSR should satisfy ths ava i l ab i l i t y of adaquata quantit ios 

bofora oroposing to include any "ont ry" in tho Coordinated t r i a l s 

* Manurial oxperlmonts should bo la id out only -^Hsr assessing th& 

f o r t u i t y status of tha so i l 

* Efforts on largo cardamom rosoarch aro inadoquato and action n3S.ci 

to b<2 in i t ia ted by ICAR/IISR otc. to t i k i up programmos through 

th3 ICAR Rossarch Complax 

* Training programmos may bs soparatoly conductsd fo r porennlal 

splcos (at IISR) and si?sd splcos (at RAU, Jobnor) separately 
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LIST OF PARTICIPANtS 

A. Indfen Council cf Agr icul turol Rossarch, N-sw Oolhi 

1 . Dr . K.L. Ch^dhci 
Deputy [>ir:-ctor Qon-cpgl (Hc-rt iculturc); 

2. O P . P . Rothimm 
Asst. Diractor Gsnorgl (PHntati.'-n Crops) 

3. Dr . S. E-Jison 
Projoct Coordln?.tor (Spicas) 

4 . Or . C.P.S. Y-,d=^v 

ProjDct Coordinator (Whit.. 3rubs) 

B. Gov-~,rnmc*nt cf Inr'd'z 

5. Dr . Jsyant ^ ^ t i l 
Momhyr (A7riculturc), Planning Commission 

C. Gov^jrnmant cf .S'sjasthi'sn 

6. Mr. C.S. :̂ .-!J=5n, IAS 
Sscrstary (Agricul turs) 

7. Mr. rt.K. Meem, IAS 
AdTsinistrstor 
R3J3Sth3n Stnts Agr icu l tura l M^rkotlng Bo?rd 

8. Mr, Surandr^kumtr 
Pr inc ipal 
St'jt© Inst i tute for Agricul ture Mija^jgiimcnt 

D. Rgj'^sthgn Agr icu l tura l Univ^^rsity 

5. Or. R.K. Pfjtol 
Vice Ch^ncallor 

1G. Dr . M^n Singh !Vl̂ .noh3r 
Director of Rcssarch 

11. Dr, P.C, Gupt3 
Assoc. Dir3ctor of Ross^rch 

12. Dr . Sug^n Singh M'̂ noh-rir 
Assoc. Dlrsctor of Rrrso-arch 

E. GovsrnmGnt of Indi?.; DCASD, Min is t ry of Agricul turs 

13. Mr. E.V^Hpp^n 
Dirsctor 

14. Mr. E. Somold 
Deputy Director 
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F. GovarnmQnt of Indi'?, I^inistry 3̂ * Commsrc^ 

15. Dr . C.K. Georgs , 
Executive 0t ractor 
SplcQS Board, Cochin 

16. Or. S.N. Potty ' 
Dir: ;ctor (Research) 

17. Dr . K.M. Kuruvi l la ' ' 
Scient ist , ICRI, Myladumo^rn 

18. Mr. P .J . Ph i l i p 
Ooputy DirectDr 

19. Or. Gooakunmr 
Scientist (Agronomy), ICSI 

G. In:!i3n Inst i tute of Spicks Rescirdn, Calicut 

20. Dr . Yi??.' Sarm3 
Pr inc ipal Scientist 

2 1 . Dr . A .K. SaCi'5n3nd'!in 
Pr inc ipal Scientist 

22. Mr. B. Krishnnmoorthy 
Ssnior Sciantist 

23. Or. B. Sssikumar 
Senior Sciantist 

24. D r . V.S. Koriknnthl7i3th ,-
Sci3ntist- ln-chtir39 

25. Or. A .K. Johny 
T3chnic i l Officc^r 

H. NB?G?J, N5W 03 lh i 

26. Or. P.N. Guota 
He-!^, Gsrmplnsm Evaluation 

I . Coordimt lng Contras 

K3ni-!i Agr icul tural Univ.srsJty . 

PAMPADUMPARA 

27. Or. J . Ar thur Jacob ' 
Assoc. Professor S Ho'9d 

28. Mr. M. Murug-jn 
Agronomist 
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'̂ANNIYUR 

2 9 . O r . K . P . Mrsmmootty 
Associate Pro fsssor 5 Hs?d 

30 . D r . A . R5j'3:;}op'^l3n 
P H n t r ^ t h o l o g i s t ( H o r t . ) 

3 1 . D r . K . N . S=ith«c;S3n 

A s s t . Professor (Agronorny) r 

Tami l N3du A g r i c u l t u r s l U n i v e r s i t y 

COIMBATORE 

3 2 . O r . T . Th^n3 f i r ^ j 
Src -ydsr /Asscc . P rc fsssor 

3 3 . O r . B. RnbincSr^n 
P?.tholcy^ist 

YEP^CAUD 

34 . D r . L . Pu^a londh l 

A s s t . Pro fessor ( H o r t i c u l t u r a ) 

U n i v 3 r s i t y of A g r i c u l t u r r i l Scioncss -- Bangalore 

MUDIGEF.E 

35 . D r . H . M . Ch3ncSnpp3 

BrG:3dsr, R e g i o m l Rosa^rch S ts t i cn 

Univ-ars l ty of Agr icu l tu r ra l Sctancss-Dhnrw^d 

SIRSI 

36 . O r . N .K. HQ3d3 
H o r t i c u l t u r i s t 

37. Or. M.S. Lokosh 
P^tholo:jlst 

Andhrg Pradssh A g r i c u l t u r a l UfTivors i ty 

CHINTAPALLI 

38 . O r . M. P'iidmi; / R g j k u ' m r 
H o r t i c u l t u r i s t 

39 . D r . Achuthg Rnnri Rao 
Pl-?nt Po tho l cg i s t 

GUNTU^l 

4 0 . M r . N . H3ri:3r-5sadn Roo 
A s s t . RQse':irch O f f i c e r 
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JAGTIAL 

4 1 . Dr . M.A, nihman 
P'nthologist 

42. Or, A. Minohnr R-ao 
Mcrt icu l tur ls t 

Oriss-5 Unlvspsity of Agricul ture 6 TQchnslogy 

POTTANGI 

43. D r . D.C. MJi3nty 
Breader 

44. Mr. O.K. Dash 
Brgodar 

Guj3r:tt Agr icul tura l Universi ty 

JAGUDAN 

45. Or. V.A. Sol^nki 
PHnt Pathologist 

46. D r . G.W. Patsl 
J r . Broader 

^•ajendra Agr icu l tura l Univorsl ty 

J03NER 

47. D r . R.K. Sh=3rma 
Sr. Brsedor S Hs=sri 

48. Or , S.L . Dashom 
BrzQdsr 

43. Or. G.R. Ch'iU'rf.h^ry 
Asst. AgroncTtist 

50. Mr . M,P. Jain 
Asst. Plnnt P^tholoj lst 

5 1 . Dr . S. A-jr^jw^l 
Asst. Biochemist 

Dr . Y.S. Pairmnr Univ. pf Hort iculture 6 Forgstry 

SOLAN 

52. D r . B.N, Korla 
Brsccfar 

53. Dr . N.P. Dohr:>o 
J r . Plant Pathologist 

54. Or. .^.K. Goy^l 
J r . Biochemist 
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H^py^n^ Agr icul tura l Universi ty 

HISAR 

55. Or. K.K. Th^kra i 
Olsr lcu l tur is t 

56. Mr. Surcsh T&hHn 
Asst. Scientist (VC) 

J . Naw Centres (r&prs-ssnt^tlvos from SAUs) 

57. Dr . C.R. Gupti 
IGKVV, M^tihy-^ Pr-idosh 

58. Dr . R.O. Sln^h 
NOAUT, Uttgr Pr^dosh 

59. Dr . iVt.B., M-'.gdum 
KKV, M^h-sr^ishtra 

6C. Or. P. Hnzr i 

BCKVV, Wost Bsngol 

K. Diroctors of Hort icul ture / Agricul ture 

5 1 . Dr . C.R. Lodh-5 
Director of Agriculturo 
Govt, of Roj^sthin 

62. Sr i S Soiasivon 
Director of Agriculturo 
Govt, of K3r-5lo 

L. Soociul InvItoGS from Agr icul tural Univsrs i t las 
I 

63. Dr . L. J '^mr ih^n Roo 
Senior Scisntist S Ha^d 
Andhrn Prndash Agr icul tura l Univarsi ty 
Hydsr ib^d 

64. Dr . P.S. -̂ 'Oo 
PHnt P'.thologist 
Rsgioml Agr icul turn l R ^ a ^ r d i Station 
J^gti-3l 

65. D r . B.S. Dhonior 
Assoc. Ds-in 
Hiryang Agr icu l tur ' j l Universi ty 
His-!ir 

56. Or. Y.S. Mollk 
Professor S Hoad 
Harygna Agr icul turn l Univarsi ty 
Hisnr 

67. Dr. K.H. MDury^ 
Universi ty Professor S Head 
Raijendra Agr icul tura l Universi ty 
Oholi - 843 121 
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68. Dr . I .D. Pat i l 
RiiS^arch Scisntist 5 Hŝ J*̂  
SpicQS Rasaarch ^fc^tion 
Guj^mt Agpicultupal Unlvarsi ty 

M. Progressiva f-armsrs 

59. Sr i Sund^r=^m Kum^wat 
0-intT, t^9ch-0nnt9 
V i l l i P.O., D is t . S ik^r 

70. Sr i Pr^.bujl 
Hajgw^la 
V i l l i P.O., Sang^inar 
Dis t . J'liipur 

N, Spies Industry / Hort icu l tura l Input Agencis-s 

7 1 . D r . K. Rajamani 
Hindustan Cib-a Geigy L*^ 
8omb:iy 

72. Or. S.K. Saha 
M^n^gor (A.S.) 
Py r i tos , Phosphates 6 Chemicals L t d . 
NOIDA 
Near Nsw Delh i 

73. Dr . S.C. T r i pa th i 
Ral l is India Limited 
Bangalore 

74. D r . V iS. KaVadia 
Dean, CoUegs of AgricUlturo 
RAU, Jobnor 

75. Dr . G3;brga"Paul'-" 
Director 
SynthitQ Industrios 

76. Mr. M.R. Sharma 
Chiof Gsmral Mahagsr 
NA8ARD 

77. Or. P.S. Ravindran 
Pr inc ipal Sciontist 
CPCRI, Palodo 

78 - 105 Part icipants from Jk$r,iaiI\Uj»ikl fWsfrftrofi StA^tton, 
f ^a j as than A g ^ l c W l t u r g l U n l v e r s j f t y ; 
Durgapur , ^ , JalD'Jr? 
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LIST OF CXXJROINATING CENTRES<20>UhPER AICRPON SPICES 

Ho^cjquartsrs : A l l Indl'^ Coord inatsd Research Project' on Soicos 
C/D I I S R , C i l i cu t - 673 012, Karsl-' (Phohc : 371794) 

1 . The Assoc»0ir3ctDr of Sasaarch 
rJaglongi Rasoarch Station 
(Unfv. of Agrl.Scix^nce) 
MUOIGESE - 577 132 
Dist.Chikmagolur, Knm^t- ik i 

2 . Tho Assoc.Pr-Tfossor 6 Ha^d 
Rosoorch Stntlcn 

(Ksr^ l^ Ag r i cu l t o r i l Univers i ty) 
PAMPADUMPA,^A - 685 553 
O l s t . I dukk l , KorBlo 

3. Tho Profossor S Ha^d 
Hcr t lcu l turo l r^assorch Station 
(Tsmll Hjclu Agr icu l tura l Univ . ) 
YERCAUD - 635 602 
Dis t . S'ilam, Tamil Nadu 

4 . Thoi Profsssor S Haad 
Paopar rlassarch Station 
(Korala Agr icu l tura l Un ivers i ty ) ' 
PANNIYUR, P.B.No.113 
Tallo.aramba-670 141 
01st. CannanorG, Korala 

5. Tho Assoc.Olroctoi* of .Research • 
Roglorr^l Agr icu l tura l Rosoarch St-Hlon 
(Andhra Pradesh Agr l *Univers i ty) 
CHINTAPALLI - 531 111 
Olst .Visakha, Andhr- Pradosh 

6. The Junior Hor t icu l tur is t 
Agrl.rs^search Station (Popper) 
(Univ. of Ajr l .Sciences) 
SI?JSI - 581 401 
Dis t . Uttara Kannada 
Karnataka 

7. The Professor S Head 
Oept. of \/c3etablo Crops 
(Or.YS Parmar Univ. of 
Hort icul ture S Forestry) 
SOLAN - 173 230 
Hlmachal Prac'9sh 
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8. ThG Br-j-^'t^r (Splcos Ppojact) 
High Al t i tude Research Station 
(Oriss*) Univ. of A g r l . S Tochmla jy ) 
^OTTANGI - 764 039, Or issn ' ' 

9 . Th3 Sr.Bresdor (Spicos Project) 
SKN Ccllo33 cf Agr icul turs 
(r^njisth^n A g r l . Univars i ty) 
JOBNE.l - 303 329 
Dis t . J'^ipur, R^j3Sthan 

10. The Rsscnrch Sclsntist 6 H&ad 
Splc is r53SG3rch Station 
(Guj-^r^it A^r l .Un ivers i ty ) 
JAGUDAN - 382 710 
Oist.iMahs'jna, Gujarat 

11. Tho i^rofossor 5 H3^d 
Oapt. cf Spicss S Plunt-aticn Crops 
CollBja of Hort icul ture 
(T' imil N3du Agr l .Un ivers i ty ) 
COIMBATOilE - 641 003, TaT l l Nridu 

12. Th3 Assoc. Director of Reso-arch 
•Isgiongl A g r l . i^esearch Station 
(Andhr^ Pradosh Agr l .Un ivers i ty ) 
GUNTUf̂  - 522 034 
Andhra Pradesh 

13. The Joint Director 
ICAR Research C.-;rnplex for NEH R^i-cn 
Tadung, GANGTOK - 737 102 
Sikkim 

14. Eh-j Assocc.Director cf (research 
Regional Agr icuUtural rtcs-arch Station 
(Andhra Pr-'dosh A j r l .Un i ve rs i t y ) 
JAGTIAL - 505 327 
Dist.Karimnagar, Andhra Pradesh 

15. The Professor S Hcid 
Department ^̂ f V^getablr: Crops 
Haryarva A j r l cu l tu ra l Universi ty 
Hisar - 125 004 
H^^ryana 

15. The Professor 6 Head 
Deot. of Hort icul ture 
T i rhut College cf Agriculture 
(^Jajendra Agr icu l tura l Univers i ty) 
DHOL1-843 121 
Muzaffarour, Bihar 
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17. Professor 6 H^̂ ad 
OoDt. of Vs^st'abls Science 
Khrsncirn O'iv Univ. Df Agrl.Tschnolcgy 
Narandra N'j^'iP P.O 
Kurmro^nj, Faiz^bad - 224 229 
Utt^ir Pradash 

18. Assoc. Oiroctor cf Rssaarch 
Bidh-an Chandra K r l sh i V ishwi Vidyalaya 
North Bsn^?,! Cirrous, Pundibari 
Cooch BjT^r, W3st Bsngal - 736 165 

19. Scisntist- in-Ch' ir33 
riG'jional Ajrl.tizsQ'irch St'ition 
Indir?! Gundhi Kr i sh I Vishwa Vidy^tl^ys 
Blorded3r Fnrm 
^AIGARH - 496 JDI, Ri iggrh Ois t . 
M-3dhy^ Pr^dssh 

20. Prrfassor 6 Hsad 
Ocpt. of Hart lcul turo 
Konk^n K r i sh i Vidyapasth 
DAPOLI - 415 712 
R^tn^gir i 01st 
M'^h'arishtra 

o v s / 


