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INTRODUCTION

The Neticnal Greup Meeting (XII Wcerkshep) of the Al India
Ccerdinated Research Prcject cn Spices (AICR'FS) spenscred by Indian
Ccuncil  of kericulturel  Research (ICAR) waes hested by Kerale
kericuitural University (KAU), Velienikkara, Trichur, Kerale during
July 26-28, 1993.

The werkshcp was inaucurated by Shri P P Gecrge, Hen'ble
Minister fcr Agriculture, Gecvit. of Kerale. In his inaugural address
the Hcen'ble Minister celled fcr the need in augmenting prcducticn and
rrcductivity of spice crcps by adepting mcdern eccnemically viable
and sccielly accerptatle technclcgies develcped by scientific research.
The Minister called fcr cencerted effert of Scientists of Indien Ccuncil
cf Agriculturel Research (ICAR) and Kerala Akgricultural Univeréity tc
find scluticn tc the sericus disease prcblems of repper, cerdemcm end
ginger affectin¢ crcp prcductivity.

Dr.K.L.Chadha, Deputy Directer Generel (Hcrt.), ICAR, New
Delhi in his presidentia] address emphasized the need fcr ccenservaticn
cf genetic rescurces and called fcr intecrated apprcach in prcducing
quality spices by scientific reseerch tc meet the growing expert
demand and internaticnal market. During VIII Plen, Rs.30 millicn has
been ecarmarked fcr AICRPS elcne which is 300% mcre than the
allctment made during the previcus Plan pericd.

Dr.A.M.Michael, Vice Chancellcr, KAU, highlighted significant
centributicns made by KKU tcwerds spices prcducticn.
Dr.M.Aravindakshan, Directcr ¢f Research, KAU g¢ave welccme speech.
The felicitaticn addresses were deh’véred bty Shri T.Nandakumar,
Chairman, Spices Bcard, Dr.M.K.Nair, Directcr, Centrel Plantaticn
Crcps Research Institute (ICAR), Kaseraccd, Dr.K.V.Peter, Directcr,
Naticnal  Research  Centre  fcr  Spices  (NRCS), Calicut  and
Dr.C.C.Abrahem, Asscciate Directcr, Ccllece cf Herticulture, KAU.
Dr.P.Rethinam, Aksst. ‘Directcr General (Plantaticn Crcps), ICAR, New
Delhi gave vcte cf thanks.

Results ¢f research prcgrammes carried cut during the lest
twc years by ARICRPS were presented in the seven Technical Sessions
and future procrammes discussed, finalised and decisicn taken are
rresented in this Prcceedings.



ACKNOWLEDGEMENTS

1 am extremely grateful tc Shri P P Gecrce, Hcn'ble Minister
fcr Agriculture, Gevt. cof Kerela for having ccndescended tc cur
request and inaugurated the Wcrkshep, We rplace c¢n reccrd cur
gretitude tc ICAR especially tc Dr.V.L.Chcpra, Directer Géneral,
Dr.K.L.Chadha, Deputy Directcr Generel (Hert.), Dr.P.Rethinam, Asst.
Directcr General (Plantaticn Crcps) fcr spenscring the XII AICRPS
Wcrkshep.

Dr.K.L.Chadha, DDG (Hcrt.), ICAR was kind encugh tc be
rresent at the venue fcr three conscecutive days and cuide us in the
plenning end ccnduct of the Werkshep  smccthly. I cwe my
indebtedness -tc  Dr.K.L.Chadha. I alsc extend my gretitude tc
Dr.P.Rethinem, ADG (PC) whc hes been instrumental in getting timely
ICAR apprcvel fcr the Werkshep and alsc his valuable cuidance and
cenduct of the deliberaticns as  General Chairman/Chairman of the
varicus technical sessicns. The essistance vrendered by Sri
T.h.Sriram, Senicr Technical Officer at the ICAR level in the ccnduct
cf Wcrkshep is alsc cgratefully ackncwledged.

1 cwe my indebtedness tc Dr.k.M.Michael, Vice Chancelicr,
KAU fcr nct conly hesting the Werkshep but 2isc for delivering the
key-ncte address at the Inaugural Sessicn and hcesting a dinner and
variety entertainment prccrammes during the Wcrkshep.

I am graeteful to Dr.M.Aravindakshan, Directcr ¢f Research,
KAU fcr delivering the welccme address and tc Shri T.Nandekumer,
IAS, Chairman, Spices Bcard, Ccchiq, Dr.M.K.Nair, Directcr, CPCRI,
Kaseraged, Or.K.V.Peter, Directcr, NRCS, Calicut and Dr.C.C.Atraham,
hsscciate Dean, Ccllege cf Herticulture, KAU fcr  delivering the
felicitaticn addresses and their sugcesticns for future strategies in
srices research fcr meeting the expcrt demand and  internal
requirement.

Frem the KAU Dr.M.Aravindakshan, Dr.C.C.Abraham, the
hsscciate Directers ¢f Research, Directer ¢f Extensicn, Prcfesscrs,
hsscciate and Assistént Prcfesscrs and students extended the help and
ccereraticn,  in making 211 arrancements, fcr the ccnduct cf the



Werkshep, hesting variety entertainments and dinner. I hereby
express my deep sense ¢f gratitude tc everycne whe essisted us.

I am extremely thankful tc Dr.K.V.Peter, Directcr, NRCS fcr
his whcle-hearted suppcrt, ccontinued enccuracements and tc  the
scientific cclicacues and staff members ¢f NRCS fcr all help rendered
in the Wcrksherp.

Fcr the ccnduct of technicel sessicns, the help rendered by
Dr.F.Rethinam, Dr.M.K.Nair, Dr.K.V.Peter, Dr.l.Irulappan,
Dr.A.I.Jcse, Dr.K.I.WIlscn, Dr.C.C.Abraham, Dr.C.K.Gecrge,
Mr.E.Velappan, Dr.K.Midha, as General Chairman/Chairman/Cc-Chairman
deserve special thanks. My thanks are aisc due tc scientists cf NRCS
and AKICRPS Centres fcr the help rendered as rappcrteurs et the
technical sessicns. My cratitude ere alsc due tc Directcrs/Deputy
Directers of Department of Agriculture/Herticulture fcr the varicus
States fcr their coentributicn in the technical sessicn cn Planting
material Prcducticn and Distributicn.

I am g¢rateful tc Chairmen, Quinquennial Review Team,
Dr.F.C.S.Nair end the Members ODv.K.I.Wilscn, Or.P.C.Sundarabatu,
Dr.K.R.Maurya and Dr.R.Vikraman Neir fcr having accepted cur
invitaticn and attended Wcrkshcep and participated in the discussicn.

I thank the media Press, Dcerdarshan, A11 India Radic fcr the
publicity and ccverace cf the pregramme. I wculd alsc like tc thank
all the input agencies such as VST Industries Ltd., Rellis India Ltd.,
Hindustan Ciba-Geigy, Sunitrcn Internaticnal, kV Thcmas & Cc., PPCL,
Concert Spices end Expert, Elrcn etc. and progressive fermers frem
different spice g¢rcwing states fcr their interacticn with the scientists
in the technical sessicn. Lestly I wculd 1like tc reccrd cur
apprecisticn tc 211 whe teciled herd tc make the Wcrkshcp @ grand

Success.
~ vy
i,} N o ,Q

k.K.Sadanandan
Prcject Ceerdinater



PROGRAMME

Venue ¢ Kerala Agricultural University
Vellanikkere
Trichur - 680 654
KERALA

Dates : July 26, 27 & 28, 1993

July 26, 1993

0830 - 1000 ¢ Recistraticn
1000 - 1245 :  Inaucurel Sessicn
Venue ¢ University Aucditcrium
Kerala Acricultural University, Trichur
Invccaticn ¢ KAY Chcir
Helceme address t Dr.F.Aravindakshan
Directcr ¢f Research (KAU)
Repcrt of the . Dr.A.K.Sacenanden
Prcject Ccerdinater Prcject Ccercinater (Spices), ICAR
Felicitations : Dr.K.V.Peter

Directer, NRC fcr Spices, Cealicut

Dr.C.C.Abraham
Asscciate Dean, KAU

Dr.M.K.Nair
Directcr, CPCRI, Kasaragod

Mr.T.Nandekumear
Chairman, Spices Bcard

Key-ncte adcress : DPr. A.NM.Michael
Vice Chanceller, KAU

Inaugural adcress : Sri P.P.Geerge
Hen'ble Minister fcr Acriculture

v & Animal Husbandry
' Gcvernment of Kerale

Presidential remerks : Dr.K.L.Chacdhe
Peputy DBirccter General (Herticulture), ICAR

Vete cf thanks :  Dr.P.Rethinem
Asst.Direct~r General(Planteticn Creps), ICAR

Naticnal Anthem



1245 - 1400 )
1445 - 1830 )

July 27, 1993

0900 - 1230
1230 - 1345 )
1430 - 170C )
1700 - 1845
1700 - 1800

(rarallel Sessicn)

[T
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Technical Sessicn 1 :

CROP IMPROVEMENT, PHYSIOLOGY &
BIOCHEMISTRY

Chairman : Dr.M.K.Nair, Directcr, CPCRI
Rappcrteurs : Dr.B.Sasikumar, NRCS

: Dr.K.K.Ibreghim, KAU
K11 the 16 Centres rpresented repcrts.

Technicel Sessicn II : GENETIC RESOURCES

Chairman : Dr.K.V.Peter, Directcr, NRCS
Rappcrteurs ¢ Dr.S.L.Daeshcra, RAJAU, Jcbner

Mr.B.Krishnamccrthy, NRCS
K11 the 16 Centres presented repcrts.

Technical Sessicn III :

PLANT PATHOLOGY & ENTOMOLOGY

Chairman : Dr.C.C.Ahbrzham,,6Asscciate Dean
Ccllege cf Hert., KAU
Vellanikkara

Cc-Chairmarn: Dr.K.I.Wilscn
P1.Pathclcgist(Rtd.), KAU

Rapperteurs @ Dr.G.N.Dake, NRCS
Mr.M.N.Venugcpal, NRCS

A1l the 16 _entres presented repcerts.

Technical Sessicn IV

GROUP DISCUSSION ON PLANTING MATERIAL
PRODUCTION AND DISTRIBUTION OF SPICES

General Cheirmen :  Dr.P.Rethinam, ADG(PC)

Chairman : Mr.E.Velappan

Cc-Chairmen:  Mr.Ujcar Sinch
Dy.Ccmmissicner (H)

Rappcrteurs : Dr.Krishnakumar, ICRI
Dr.K.Sivaraman, MNRCS

Directers of Agriculture & Herticulture

frcm majer States participated.

Speciel Sessicn

MULTILOCATION CESS FUND (ICHR)
PROJECT ON GINGER RHIZOME ROT

Chairmen : Dr.K.Midha
Principal Scientist, ICAR
Raprerteurs @ Dr.G.N.Dake, NRCS
. Mr.M.N.Venugcpal, NRCS
Three participatinc centres attended
and presented repcrts.



July 28, 1993

0915 -~ 1300
1300 - 1400 )
1445 - 1540 )
1540 - 1800

Vcte cf tharks

.
(e}
L 1)

Technical Sessicn V

AGRONOMY & SOIL SCIENCE

General Cheirman : Dr.P.Rethinam, ADG(FC)

Chairman : Or.l.Irulappan, Decan, TNAU

Cc-Chairman: Dr.k.l.Jdcse, KAU

Rarpcrteurs ¢ Dr.K.Siveraman, NRCS
Dr.C.T.Abraham, KAU

The ccncerned centres presented their repcrts.

: Technical Sessicn VI : VARIETY RELEASE

Chairman : Dr.P.Rethinam

hsst.Directcr General(FC), ICAR
Cc-Chairman: Dr.C.K.Gecrce

Executive Directcr, Spices Bcard
Raprerteurs : Dr.H.M.Chandrafppa

UARS, Mudigere

Dr.h.Menchar Rac

KPAKU, Jactial
Three centres presented the prcpesals

Technical Sessicn VII : PLENARY SESSION

Chairman : Dr.P.Rethinam
ksst.Directcr General(PC), ICAR
Rerperteurs : Dr.h.K.Sadanandan, NRCS

Dr.P.Rethinam
hssts Directcr General (PC), ICAR
Dr.h.K.Sadenandan, PC (Spices)

Neticnal Meeting concludes.

oooooo



INAUGURAL SESSION



PROJECT COORDINATOR'S REPORT
ATl India Coordinated Research Project on Spices

I have immense pleasure ‘to present the XII biennial report of
research accomplishments (1991-93) of AICRF (AN India Coordinated
Research Project) on Spices. The last meeting was held at Trivandrum
two years back which was presided over by the Hon'ble Minister for
Agriculture of Kerala Shri P P George who insp{red us i:o intensify
spices rescarch to regain the :past glory of India as the "land of
spices".

The Defuty Director General (Horticulture), Dr.K.L.Chadhaji of
ICAR (Indian Council of Agricultural Research), New Delhi in his
‘thought-provoking address made at the last National Meet suggested new
dimensions in spices research for attaining sustainable production. We
erc implementing the suggestions in cur present rescarch pregrammes.

The AICRP cn Spices was fermulated during IV Five Year Plan
(1971) as a ccmbined AICRP on Srices and Cashewnut, and the first
Werkshep was held at CPCRI, Kasaraged 1in 1971 and research
programmes were initiated at four centres in fcur spice crops (pepper,
cardamom, ginger and turmeric). During V Plan, research on seed
spices was initiated by adding fcur more centres. In VI Plan, twe
new centres were added, cne for pepper and the cther for ginger and
turmeric. During VII Plan, threc more centres were added, cne for
coriander and fenugreek, one for turmeric, and the third for large
cardamem in Gangtck. In VIII Plan, twe new centres were added, one
at Hisar (Haryana) tc werk con seed spices (Coriender, Cumin, Fennel
and Fenugreck) and the cther at Dheli (Bihar) to werk cn Ccriander,
Fenugreek and Turmeric. Rescarch con tree spices (clove, cinnamen and
nutmeg) was alsc added at Yercaud _(TNAU), thus making a tctal cf 16
Res¢arch Centres under AICRP besed in 11 Agricultural Universities
lccated in 11 States:
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Research activities

The AICRP cn Spices is vested with a mandate tc develep
lccaticn specific agrc~technic§ues for sustqinablé spices preduction, A
multiprenged apprcach s envisaged and research projects fermulated to
step up prcducticn and ‘tackle pests and discases. There are 61
Research prcjects in preogress - 31 in crop imprevement (including
genetic rescurces), 11 in crcp rreduction, 5 in quelity improvement
and 14 in crcp prctecticn. The crop-wise distributicn of projects are-
repper 10, small cardamcm 9, large: cardamcm 3, ginger 7, turmeric
5, tree spices 5, seed spices 22 (coriander 7, cumin 4‘, fennel 4 and

ferugreek 7). The rescarch accempiishments during the last twe years
are given belcw.

Genetic Resources

A tctal of 1552 germplasm accessicns including wild types are
maintained in 16 centres. Wild tepper germplasm numbering 117 was
shifted tc'Ambalavayal (Kerala). The Yercaud centre added 102
accessicns in peprer. In large cerdamcm, an allied species belcnging
tc genus Amcmum was ccllected e the fcrests of Gangtck at 6000
MSL. At Pcttangi, 186 turmeric eaccessicns including C. lenga, C.
arcmatica and C. amadz were added. In seed spices alcne the AICRP
has 2 collecticn cof 2611 accessicns. Effcrts are ealsc underway to

impert cr exchange sceed spices cermplasm frem  Mediterranean
ccuntries.

Crcp Improvement

Thirty eight spice varieties having high yield pctential and
high c¢il and clecresin ccntents were released. Thirteen mcre varieties
were recemmended for release.  Sixteen multilecetion trials (MLTs) are
in prcgress at varicus centres in different spice crops (viz., fcur in
pepper, three in cardamcm, cne cach in ginger, turmeric, large
cardamcm, clcve, cinnamen, cumin, ccriander, fennel and fenugreek).

In pepper, 34 cultivars were identified as promising cut cf
1134 hybrid fprogenies at Panniyur. In pepper, three selections viz.,
Culture-239 and twc Kcttanadan sclections have been received fer
censideraticn ¢f the hcuse and recommendaticn for releese. In small
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cardamcm, high yieldihg, hich quahty selecticns (P-3 and PC-5) are
under pre -release muitwhcatmn L prcpcsal has been recmved for
censideraticn cf this hcuse fcr reccmmendaticn fer release @ cardumcm
“veriety- {SKP- 14) fcr Karnateke ' regicn. In seed spices, mutaticn
Ereeding. prcorammes tc evc]ve eer]y ﬂcwermg and high quality Ttines
CWith, - wresistance, tc d1seases are giving enccuraging results at Jcbner
‘and. +Goim batcre.

Crop Production .

-Pepper. varicties suiteble tc.grcw. as 2 mixed crep in ccffee
gardens at _Andhra_'ﬂ'l Pradesh have been identified (Panniyur-1,
Kettanadan, Narayekcdi and Uddachere). Irrigaticn had 2 prcfound
influence in increasing yield cf pepper and IW/CDE retlc cf 0.25 wes
the best. In arecanut-ﬂepper mixed -crcpping system, aprhcatun cf
NPK nutrients at 100 : 40 '+ 140 g/vine/year was crtrmum under S1rs1
cendition. (Karnataka) The 1m;:rcved cardamem . cv. Vudlcere 1 y1elded
675 kg/ha in @ spacmg Uof 1.8 x 1.8 m with a nutnent dcse of
75:75:150 kg. NPK/ha/ycar under MLd1gere cond1t1cns.,' Technclccy fcr

ortimising gmger and turmemc ‘vields ‘have been esta_bhshed A
cempatitle, crcp ccmbmatmn of - ginger. and  scybean has bteen
reccmmended . fer Orissa Lecaticn specific nutnent reccmmendaticns

cculd - .be armved at m g1r“ger at Pcttengi (NPK @ 125 : 100 : 100
kg/ha) and . for turmemc, applicaticn of NPK at 140: 60:180 kg/ha was
cptimum. N1trcgen requirement for ccr1ander under H1sar ccndmon has
been- armved at as 60 kg/ha. Fer .fennel, apphcahcn cf N at 90
kg/ha -.with 40 kg W‘PZOS' applied as: basa] was fcund “cptimum.
Aprlication cf Neerr cake €150 kg/ha as basal dcse and seed pe]letmg

with Trichcderma viride increased yield. . and . reduced rcot-knct

nematede incidence.
Quality evaluation

Studies con quahty ‘evaluaticn cf  ginger shcwed that SG-681
cculd give maximum ginger c¢il and clecresm, The ginger variety
Jemaica gave hich dry reccvery. The ginger selectmn S6- 666 recorded
high essential cil (2.5%). High vclatile cil content was reccrded in
twc accessicns in ceriander (JCC.125 and UD-435 - 0.4%). |



Crop Protection

The management cf Phytcphthera capsici causing fect-ret cof
pepper has been wcrked cut. \ They are phytcsanitaticn, use cf
antagenistic -crganism (Trichcderma harzianum), corganic amendments
(1ike neem cake) and the use cf Berdeaux mixture (1%) spray and scil
drenching with ccpper oxychicride (0.2%). The nursery discases cf
perper cculd be effectively checked by spraying with Bordeaux
mixture (1%) fcllcwed by drenching Difclatan (0.2%). Azhukal and
capsule ret of cardamem can be effectively" checked by spraying
Berdeaux mixture (1%). R rackage tc check cardamem thrip‘s' by
ccmbining  cultural cperaticns  with  Mcncerctephes  spray  (0.05%)
follcwed by rhesalene spray (C.07%) alternatively was effective.
Against 'rhizeme-rct cf ginger, aprliceticn cf pherate (10 kg/ha) after
preparaticn of beds and seed treatment with a cembinaticn cf Dithane
M-45 and Bavistin (0.1%) reduced rhizcme-rot and increased the yield.
Trials at Jagtial centre shcwed that Turmeric cv. Suguna (PCT-13) and
Sudarshana (PCT-14) teing shecrt duraticn varieties are ideal fer crer
rctaticn, relatively tclerant tc rhizcme-rot and are gaining popularity
ameng the Andhra farmers. An early maturing ccriander accessicn (CS-
287) suitable fecr rainfed tracts of Tamil Nadu recerded less incidence
of wilt and grain mould. Seed pelleting with Trichederma viride
registered the lowest wilt ihcidence and hichest yield of 350  kg/ha
under Ccimbatere céndijcien.’ The cumin wilt can be checked by
adcpting three year crep rotatien tegether with seed treatment using
1:T mixture cf Bavistin and captan at 4g/kg cf seed fcllowed by
spraying with Mancczéb (0.2%) at 15 days intervals.

The perfcrmance of all the ccordinating centres 'are by and
large satisfactcry. Hcwever frequent transfers cf scientists and long
term vacancies affect the perfermance of the prcject. We are lccking
ferward tc yocur active participaticn in the deliberations in drawihg

specific reccmmendations tc meet the aspirations of the spice farmers
and Industry.
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Staff and budget .

The permanent staff strength of AICRFP con Spices ceonsists .¢f 41
Scientif)’c supperted by 21 Technical and 3 Auxiliary making a tctsl cf
65 staff. The annual tudget was increased frem Rs.15.6 lakhs in 1985
te Rs.45.0 lakhs “in 1992-93.

Planting material

The Directecrate of Cocca, Arccanut and Spices Develeopment,
Calicut under the Unicn ¥inistry cf Agriculture, has arranged 2 greup
discussicn on preducticn end distritution ©f srices planting material at
this venue tcmorrow. The meeting wculd be attented by
representatives frem 25 states @nd 2 Unicen  Territeries. The
cocrdinating centres under the prcject have the meral respensibility te
prcduce and make availebtle the nucleus p]ant.ing' material fer this
activity., It will be the endeavcur cf the SAUs, District Agricultural
Farms cor District Seed Farms ¢f the States tc take up further
multiplicaticn fer timely distribution cf sced-kit tc the farmers.
During the rperied under repert, the cccrdinating centre at Panniyur
has distributed cver 2.2 lakhs c¢f imprcved varieties cf peprer.
Rbcut three tcnnes cf seed ginger cf cv. Suprabha and Suruchi, eicht
tennes of seed rhizeme of turmeric varieties were alsc - distributed.
The NKCS, Calicut has distributed abcut 25 tonnes improved varieties
cf turmeric. NMudicere centre distrituted abcut 25 kc cf seed capsules
and seedlings cof cardamem and in seed spices abcut 3 tonnes cf
nucleus sced material were distributed by seed spice centres.

Future thrust arcas

* Enrichment of germplasm including intreduction cf exctic germplasm
especially cf seed spices frem Mediterranean regicns

Develcping descriptors for zl11 the spices

Expleitation of hybrid vigcur

Develepment cf croppihg systems

Studies con lccaticn srecific nutritionel requirement of sgices
including micre nutrients

s,
s

* * ¥ %



* Development  of varieties with tclerance tc scft-rct and bacterial
wilt, Tcw fitre and. high clecresin centent ir- cinger

*  Develerment cf dual purpcese’ variety in seed srices
Evclving black pepper cultivers with multiple resistance fo
Phytophthera foct-rbt,; ,slcw decline and pcllu beetle

*

Develorment of ‘h'igh yieldirc varieties cf black peprer suitable
with hich clecresin, essential cil and piperine.’

This Maticnal Group Mect was arranced within six menths of

my assuming charge as Preject Ccordinater. If there is any larse,
kindly bear with re.

Thank ycu, Jai Hind.

ceuoQo



KEY-NOTE ADDRESS BY DR.A.M.MICHAEL, VICE CHANCELLOR
KERALA AGRICULTURAL UNIVERSITY, TRICHUR

‘The Hen'ble Minister for Agriculture, Gevernment cf Kerala,
Mr.P.P.Gecrge, Dr.K.L.Chadha, Dy. Directcr General, Hcrticulture,
ICAK, my csteemed cclleagues, Scientists and farmer friends,

I have extreme pleasure tc welccme you tc this "Garden City
cf Spices" the Kerala, during the auspicicus ‘'Onam' seascn.
Histcrically the coming menth cf August is significant fer Keralites
and Indians. We await the arrival of 'Mahabali' who brings
prcsperity and heppiness.

India is the "land cf spices”. In fact, the wcrd "India" is
asscciated, with Spices. With this traditicn, India wes dcminating the
Werld Spices Merket toc a greet extent. The werld trade in spices in
1992-93 was 4.5 lakh tennes valued US dellar 1,300 millicn. India's
expert during this pericd was 1.32 lakh tcnnes valued US dollar
130.8 millicn equivalent tc Rs.382 crcres. Prcjected werld trade in
spices in 2001 is estimated tc €.25 lakh tcnnes velued US dcllar
2,200 millicn to 3000 millicn. The prcjected India's expert in 2001
is 2.0 lakh tcnnes valued US dcllar 515 millicn. I em intenticnally
qucting the abcve figures in the intrcductery remarks itself to
highlicht the sccpe and pctential of spices for the India's ecencmy.

Kerela Agricultural University (KAU) is histcrically linked tc
the reseerch c¢n Spices fcr the lest twe decades. It wes the
Hcrticulturael Research Staticn, Ambalavaysl, rpresently the Regicnal
Agricultural  Research  Staticn, Ambalaveyal, initiated ccncerted
attempts cn Spices Research including Vanilla. The Pepper Research
Staticn at Panniyur ‘(Kerala) is internaticnally kncwn for cévclving the
first hybria variety in black perper. The small cerdamcm, "Queen
cf Spices", 1is criginated in the Western E€hats c¢f Kerala.
Apprcpriately the Cardamcm Research  Staticn et Pampedumpare
initiated intensive research cn smell cardamcm end released variety
PV-1 frcm Myladumpara bears testimcny tc this effcrt. In Kerala, it
is cnly at the Regicnal Research Staticn, Ambalevayel 'Allspice' is
being prcrageted thrcugh seeds end made available tc farmers frem
the Gevernment sectcr.  The Agricultural University has an exclusive



cc-crdination grcup  cn  spices, which deals with preduction,
management and prctecticn. The KAU has twe ccerdinating centres
under the AICRP cn Spices, cperating st the Pepper Research Staticn,
Panniyur and Cardamcm Research Staticn, Pampadumpera.

I am extremely prcud tc state that scientists f Kerala
Acricultural University have alsc centributed substantially to  the
Spices Rescarch and Develcpment. Their centributicns  will  be
discussed in detail in this present Naticnal Group Mecting.

I may bring tc the kind nctice ¢f the august audience, the
Kerala scenaric and the needs for ccncerted effert on Spices Research
end Develcpment te catch up with chenging glcbal need.  Kerala's
pcpuleticn is expected tc gc by 300 lakhs and its requirement of fcod
(cereal) equivalent tc abcut 60 lckh tennes by 2000 AD. Tc the
Futurclogists, agricultural eccncmy cf Kerale presents twc alternative
scenarics.  One is all in secular stacnaticn with the State increasingly
derendant con cther states fcr its essential requirements cf fced and
consumer ¢ceds and: the cother is of & mixed and integrated farming
system, reinfcrced by the grcowing Acriculture Business secter.
Spices, mainly pepper, cardamcm, ginger, turmeric and tree spices
find greater relevance in the seccnd sceneric.

Land in Kerala is a scerce rescurce with almcst 211 cultivable
land already brcught under the plcugh. The high pressure of
pcpulaticn led to medium farm size cf 0.43 ha, tce lew fer sustaining
an average family. This demands grcwing cf high value crcps and
synthesis of values added prcducts fer expert and  internal
censumpticn, A whele farm develcpment prcject, with emphasise on

spices, rather than a single crcp, specific apprcach wculd be a
desirable ccncept in crep planting in Kerala.

Spices, particularly, rpepper cardamcm, ginger and turmeric
have significant positicns in Kerale's Agriculturel eccncmy.  Almcst
the entire quantity cf peprer and mcre than 90% cf caerdemcm expcrted
frem India are cecntributed by Kerale alcne.

-
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Future projecticns :

Research cn identifying quelity spices and synthesis cf value
edded prcducts like piperine, clecresin and essential cil frem pepper
shculd get pricrity attenticn in the Research prcgramme. Enrichment
of spices cermplasm, screening cermplasm fcr tclerance tc pathegens
and insect rpests, ecvaluaticn fer hign quality types in terms cf high
piperine and cil, screening ¢f verieties fcr Cdrcught and shade

tolerance are 2 few requiring attenticn.

Ecc cr crganic spices fetch premium price in the internaticnel

trade. - Ect-spices are grewn crcanically withcut applicaticn cof
fertilizers and withcut rescrting tc the use cof plant prctection
chemicels. Bic-fertilizers and bic-agents like predaters and

perasites, micrcbes and insects need tc be identifiec.

Step up in spices prcducticn and its sustainability need

awareness and cccrdinaticn

* Cccrdination and pricritisetion ¢f research, develepment and
preduction are pre-requisite., pricr tc any effective planning
fcr Kerala. Kerala spices erc mainly pepper and cardamcm.
Spices 1like chilli, gincer, turmeric, cleve, cinnamen and
nutmeg are ncw acclamatised tc cur scils and need special
attenticn and suppert.

* Pricritisaticn in chcice cf lccaticns for intensive cultivaticn
is ancther easpect. In Kerela especially the districts f
Wynad oend Idukki have the lercest area under peprer énd
cardamcm. The abcve districts alsc prcvide cengenial
weather and scil ccnditicns and are cendusive fer growing
cther spices like ginger, turmeric and tree spices. Thrust
on develcpment and prccucticn cf these spices may be
restricted tc these arcas. This would reduce ccnsiderable
dessipaticn ¢f much valued rescurces. There cen alsc be
pepper villeges, ginger villages, tree spices villages and so
on in the choesen districts. Appropristely Gevt. cf Kerala
has declared Wynad and Icukki as 'Spices Districts'.



Srecial zcnes fer spices fcr expert are again ancther cencept
tc be pcndered tc. There ere ncw expert premcticn zcnes
for industrial gceds. Similar spices rreductien zcnes fer
different spices, if develcred and special attenticn like
single windcw system with research, develcpment and
preducticn  integrated, there can be ccnsiderable investment
pessibility fer such™ ventures.

Intensificaticn of spice cultivaticn for expert. Being
essentiglly an  eccnemic  activity cf high cempetiticn and
internaticnal interference, prestige cf the ccuntry is at stake
many times. There is utmcst n eed tc create awarenass in
precple, public men and administratcrs the need for imparting
preferential mcnitery treatment tc spices fer expert.  Spices
shculd receive adequate end due reccgniticn in  the
agriculturel pclicy as well as the industrial pclicy of the
State Government. Quality conscicusness in  preducticn,
prccessing and stcrage need tc be infused. \tc farmer's mind.

Censtraints in spices prcducticn and prcductivity are mainly
technclogical"eccncmic and weak extensicn educaticn. The
highest perper yield reccrced is 140 ko fresh berries frem
cne vme m an estate at Nilgiris. The c¢ap in prcductivity is
82 t1mes when natwnal averace is ‘ccmpéred to performance at
Research Stat1cn, 102 times when cempared with clite farmers
and 170 times when ccmpared with the hichest yield
reccrded.  Bcth in cerdamem and black pepper, the present

technclegy is sufficient tc beest up unit area yield by 8-10
times cf the naticnal average.

Inadequate availability of planting materials, s ancther
impertant censtraint. - The Sub-Grcup ¢ n Plantation Crops -
planting material preducticn - prejected a requirement of 400
lakh cuttings in pepper, 2870 tchnes cof séed rhizemes in
ginger, 2870 tcnnes cf seed rhizemes in turmeric, 200 tonnes
cf chilli seeds, 2.5 lakh seedlings of clcve, 1.25 1lakh
seedlings c¢f nutmeg, 22,500 scedlings cof cinnamon and 15
tennes of seeds’ ¢f miner spices during the VIII Plan pericd.
Invclvement cf registered . grcwers, beth through ceocperative
apprcach and private secter can prcduce the required planting
materials. This wculd alsc generate rural emplcyment.



* The success cf research results can be best judged in their
effective adepticn by fermers. This can be possible cnly
throuch an effective wcrking linkage amceng the Department cf
Agriculture, Kerala Agricultural University, Spices Bcard,
Directcrate cf Cccca, Arccanut and Spices Develcpment and the
Naticnal Reseerch Centre fcr Spices.

I wish this Naticnal Meet cf Research Wcerkers wculd pender
cver the abcve ideas and  weuld  give foerthwith  apprepriste
reccmmendations.  Once again I welccme ycu tc this Lend of Spices.
I wish the delegetes a happy and useful stay.

o0cCco000



INAUGURAL ADDRESS BY. SHRI P P GEORGE
HON'BLE MINISTER FOR AGRICULTURE & ANIMAL HUSBANDRY
GOVERNMENT OF KERELA

India has been focr ages past the hcme of Spices and Kerala is
kncwn as the spice carden cf India. Indian spices are werld famcus
and this resulted in the establishment of trade relaticns with
Eurcpean, ‘Arab and Western Countries.

The annuel prcducticn of spices in India is arcund 23 1lakh
tonnes frcm @ cultivated area ¢f abcut 20 lakh hectares. Spices
expcrt during 1992-93 brcke a1l previcus recerds and touched an all
time high of Rs.385 crcres throuch the expert cf 1.3 lakh tcnnes of
spices. This 1is & remarkable achievement considering the high
competiticn frem cther ccuntries in the werld spices merket.  The
target fixed fer this year is Rs.500 crcres. It is estimated that the
demand fcr spices and spice prcducts in the world market by 2000 AD
wculd be arcund 4 and 2 lakh tennes respectively, and at the current
grcwth rete, India's share to meet this’ demand wculd be arcund 1.5
anc 0.75 lekh tcnnes of spices and spice prcducts, respectively. .

Te achieve this reseerch cn prcduction, precuctivity, prccuct
diversificaticn and upgrading quality of spices meant fcr expert should
be intensified sc as tc ccmpete in the internaticnel market. In this
coentext, the role played bylndien Ccuncil cf Agricultural Research in
the ccuntry, particulerly in Keralae has tc be specially menticned.
The Naticnal Research Centre fcr Spices, an institution uncder the ICAR
lecatec¢ at Calicut is serving as a Naticnal Centre for research cn all
aspects cf black pepper, cardamcm, cinger, turmeric, clove, cinnamcn,
nutme¢ and allspice. The instituticn is alsc a centre cf excellence fcr
prcviding research suppcrt in basic areas tc cther related instituticns
and agencies. The A1l India Cccrdinated Research Prcject con Spices
with its heacquarters at Calicut has 14 centres thrcughcut the ccuntry

and is wcrking in  clese ccerdineticn  with  State  Acricultural
Universities.



The research cffcrts and achievements cf Kerala Agriculturel
University cn spicés is alsc remarkable. It serves as a centre for
research cn spices and allied crecps and dessiminaticn ¢f infcrmaticn
as well as impartint specialised training tc extensicn perscnnel cf the
‘State Agriculture Department and fcr producticn and distribution cf
elite planting meaterials tc the farming ccmmunity. The University has
its Research Staticns con cardemem and bleck pepper undertaking
arpliec and adaptive research tc develcp efficient technclcgies for
these crcrs. Technclcgies for the centrel of “azhukal disease in
cerdamcm and Phytcphthera foct rct of black pepper and release cf
new bleck rpepper varieties like Fanniyur-II, III and IV are scme of
the achievements ¢f the Kerala Agricultural University.

{

The vital rc‘1e$ played ‘by Sﬁices Becard as well as Spices
Expert Premeoticn Ccuncil in premctine preducticn and expert of spices

end srices prcducts in the ccuntry has alsc tco be speciaﬁy menticned.

I alsc take this oppertunity tc place cn reccrd the rcle of
State Gcvernment in the develcgment cof spices in the State. Speciel
emphasis was c¢iven fcr spices cdevelopment 1in  the ‘'Agricultural
Develcpment Pclicy' anncunced recently by the Gevernment. A
serarate status was civen tc the Districts cf Idukki and Wynad where
carcamcm, bleck repper, tree spices end cincer are . grown
extensively. The Gcvernment propcses tc give special attenticn in
implementing spices develcpment procrammes in these districts. For
increasing thq area and rprcducticn of bleck pepper, & scheme feor
planting black pepper vines, in all the availatle trees suited as
standards was implemented Jin 200 sclected poanchayats last year. This
year it wculd be extended tc 200 mere paenchayats. A meassive
rehebilitaticn scheme tc save black pepper cultivatien frem  the
devastating funcel disease in majcr black pepper tracts was alsc taken
ur by the Agricultural Derertment. An arca cf 9500 hectares cf black
repper gardens were rchabilitated lest year.

Sgpecial emphasis has alsc been given fer preduction and
cistributicn of black fpepper end tree spices like nutmeg end clcve.
The Gcvernment has alsc ccme fcrward tc  help spices farmers by
prcvidine procuction dinputs at subsidised rates end also by purchase
of produce from small growers. Apart from these relief measures, 2



"Agricultural Price Suprort Func" has also been set up for market
intervention and  implementing  support price for  agricultural
commodities. This will surely raise the confidence of small crowers
especially for annual spice crops like ginger, turmeric etc. The cost
of cultivation could be recuced tc 2 great extent by imp]emenfing
schemes through group activity especially in crops like black pepper.
Along with these activities, special thrust has to be civen for post

harvest technolocy end product diversification for competing in the
international market.

I feel very happy for giving me an opportunity to meet you
all in this GBroupr Meeting and I specially thank the organisers for
cenducting the same at this crucial juncture.

*dfkkdok



PRESIDENTIAL ADDRESS BY DR. K.L. CHADHA
DEPUTY DIRECTOR GENERAL (HORTICULTURE), ICAR

The Hen'ble Minister for Agriculture, Govt. of Kerala Shri
P.AP.George, Dr.A.M,Michael, Vice Chancellor, Kerala Agricultural
University, my esteemed colleagues and Scientists,

It gives me immense pleasure to preside cver this important
XIT National Group Meeting of Spices Workers. The occasion becomes
more’impcrtant that this Group Meeting is inaugurated by the Hen.
Minister for Agriculture, Shri P.P. George whose commitment towards
development of agriculture especially spices is well known. His
presence adds significance to this National Meeting of spices workers
erganised in Kerala, the 'Spice Garden of India'. The combined AN
India Coordinated Research Project on Spices and Cashew was started
in 1971 during IV Plan. The present AICRP exclusively on spices was
initiated in 1986. It operates in 16 centres with a total scientific
manpower of ‘41, spread cver 10 ‘states. Eleven state Agricultural
Universities perticipate in the preject. Twelve spice crops are
studied under 75 experiments, with 35 in Crop improvement, 20 each
in Crop Production and Crop Protection espects. During 1991-92 an
amount of Rs.29.5 lakhs was spent for the project. The VIII Plan
allocation is Rs.300 lakhs.

Production of spices in India during 1991-92 showed oan
increase in black pepper (16.37%), cardamom (5.2%), ginger (5.04%),
turmeric (0.35%), cumin (11.42%), fennel (1.12%), fenugreek (3.86%),
clove (8.7%) and nutmeg (201.89%) over 1990-91. During 91-92, Indis
produced spices worth Rs.5210 crores. The year 92-93 witnessed an
increase in export in rupee terms (Rs.383.bﬁ crores) though there was
decline in quantity (-6%) and value in dellar terms (-12%). Export
increased in value terms fer pepper (12%), lerge cardamom (70%),
turmeric (47%), coriender (67%), cumin (100%), fennel (75%), fenugreek
(23%), other spices (84%), curry powder (20%) and spice cils and
oleoresin (17%) cver 91-92 expert figures. There was reduction in
export cf smali cerdamom, chilli, ginger, celery, other seed spices
and garlic. World trade of spices in 92-93 was 4.5 lakh tonnes
valued at US 3§ 1500 million and India's shere wes 1.23 lakh tennes
(27%) valued US $ 131 million (9%). The export target of spices
during 93-94 is 1.5 lakh tcnnes vilued Rs.500 crcres. To achieve



the target, an increase by 22% in export cf spices is imperative.
Based lon the projected grewth rate assumed by the Internaticnal
Trad'e Centre, the world import of spices if likely tc touch 6.25
lakh tonnes by 2001 AD. This is expected tc be ¢f the value cf US
$ 2200 tc 3000. The report cf the Fcrum for increasing Export of
Spices targets 25% cf the market in velue terms by India. To
achieve the above cbjective, we nced tc make time-bcund prcgrammes
fer research tcward_s attaining quelity imprcvement, velue additicn,
packaging, market premcticn and crisis management. Our failure in
expert cf spices was mainly due tc ncn-ccmpetitive pricing and
fluctuating and ncn-reliable supply. Increasing prcducti\’/itty per unit
area is the alternative to ensure higher inccme tc cur farmers. Our
strength tc achieve the target of getting 25% cf the market in value
terms  lies’ in 2+ large number cf spices we grow, a substantiel
breakthrough is needed in prcducticn technolcgies in the 64 differ‘c'znt
agro-climetic zcnes spread in the ccuntry. The potential cf 21l zcnes
to grcw spices and é&bcve 2ll effert of well-trained and experienced
scientific man pcwer end ccmmitted farmers are nceded.

India hes sc far been ccncentrating cn bulk preducticn and
distributicn cf spices. 0ils and clecresins, spice pcwders and mixed
spices in ccnsumer packs have ccme to stay. New prcducts like
dehydreted green pepper, freczed dry green pepper, frczen green
pepper, sterilised spices etc. are entering the market. It s
pcssible tc target 2 30 per cent annual grcwth r'ate in cils and
clecresin  previded prcducticn and rescarch back-up are ensured.
High curcumin furmeric, high cclcur paprika, light pepper, fibre less
ginger ctc. aré & few desirable spice types.

Pclicy tc boest producticn and export of spices

Investment in spice prcducticn under Central Sectcr Schemes
was cnly Rs.5.74 crcres during 91-92 and is ncw enhanced tc Rs.150
crcres during 92-97 (VIII Plan). Out cf this, Rs.50 crcres are
carmarked fecr spices develcpment in Kerale alcne. Measures are,
taken tc frrm spices districts (Idukki and Wynad), small farmers'
agro-business ccnsertium, Indiean spices lege and brand premcticn,
market interventicn and special subsidies during 93-94. These pclicy
measures and finencial ccmmitments wculd reise the growth rate cf 4%
in VII Plan tc targeted 10% in the VIII Plan.



Research attainments and future programmes

‘Ccnsiderable increase ‘in prcduct1v1ty has been ach1eved -due
tc research efforts in pepper, gmaer, turmer1c, cardamcm .and. seed
spiées.  Thrcugh the AN Indic Cccrdmated Research Prc,)ect ch
‘Spices, b hwgh-ywldmo VcY’TGtTGS and hybmds in b]ack pepper, 5 in
small cardamcm, 3 in gmger, 12 in turmeric, 11 in ccriander, 3 in
cumin, "4 in fennel and 4 in fenugreek ere released. The naticnal
average yicld of pepper is 290 while yield at research staticg is
2445 kg/ha. In cerdamcm, the neticnal average yield is 75 kg while
yield: at “research stoticn is 450 kg. In g1nger, naticnal everage yield
is:2421 kg whereas “in research stat1on, 1t is 8250 kg. Yield gaps
-between naticnal™ average yield and h1ghest y1e1d reccrded is. 1.72 in
coriander, ‘5.15 in"cumin and 1.92 in fenne] The 1mmed1ate need is -
effective ‘transfer cof technclcgy frcm research statwns te the farmers'
fields. ~ = Attempts “aré alsc made "o 1dent1fy mam prcductncn
sconstraints anid werk “dut’ appropriate eccnemic prcduct1cn strateg1es

Development cf rap1d mu'lhrhcatwrn metheds in black pepper,
Piper - celubrinum, n1grum grafts tc w1thstand ccnstramts, bush
pepper d'e\iei"'cpme"nt eva1uat1cn cf segregatmg prcgemes cf  Piper
cpigrum, -synthesis dnd - utmty of aneuplmds and eup]mc‘s in P. nigrum,
hetercsis " breeding” fer 1deo-tyces,‘ ut1hsat1cn cf P. cclubrinum tc
trensfer  resistancé te - Phytcphthcra fect rct and nematcdes,
stendardizaticn of tissue and cell culture techmques m P nigrum and
P. ceclubrinum, inductichn cf' scmaclonaf var1at1cns fc-r' discase
resistance and: their- ut1hsat1cn, eve]vmg drcught and . shade tclerant
lines, and bicchemical bases cf disease and pest resxstance are a few
areas cf reseerch, demandmg immediate attenticn.

In small ‘cardamcm, prcjects cn 1ntercu1t1var hybr1d1zat1on and
selecticn fer evelving high 'yielding “and hlgh quahty lines, breeding
for disease resistance,” prcpagatwn stud1es, breedmg fcr 1dectypes,
quality analysis etc. are continued . “Induction cf fert1hty and sced
set thrcugh pclypleidy and rrutat1cns, screemng and evaluatwn cf
germplesm fcr pest ‘and” discase res1stance, 1nduct1cr- cf scmac]cnal
variaticns, establishment of cell cu]ture systems and quahty ana]yses
are areas cof research in ginger. In turmer 1c,l‘breed1ng fcr hlgh y1e1d
and high quality -and ‘stidies " cn rh1zcme develcpment are tc be
pursueds i



India imperts tree spices, werth Rs.25 creres annually. Need
for strengthening research c¢n these spices is therefcre felt. Nutmeg
and cinnamcn are ncw included in the A1l India Cccrdineted Research
Prcject c¢n Spices. These tree spices and the ellspice are receiving
special attenticn for vegetetive prepagetion. Evaluaticn of epicctyl
grefts in nutmeg, aprrcach grafts in cleve and cuttage in cinnamcn are
in prcgress et Neticnal Research Centre for Spices ot Calicut.

Input requirements cof spices for cptimum preducticn under
intensive cultivaticn in different crcpping systems have tc be wcerked
cut. Nutriticnal, water and micrc-climate requirements and their
interacticn, micrc  nutrient studies etc. c¢f black pepper, smell
carddmcm, ginger, turmeric, nutmeg, clcve, cinnamen and allspice need
tc be determined. Organic and ccc-spices fetch better returns. This
necessitates emphasis ¢n crganic farming and related aspects. Spices
farmers in Kerala and Karnataka are small land hclders fpractising a
multiple crcpping system.  Ccffee-cardamem, coffee-pepper, ccffee-
cardamcm-gegprer, ccffee-clcve-nutmeg-allspice, cceffee-peprper-"’
cardamcm-tree spices etc. are a few ¢f the predcminant crcpring
systems. Arecanut and ccccnut-basec spices crcpping systems are
alsc cemmenly ' fcllewed.  Research needs cf the abcve systems are te
be met tc realise maximum returns per unit cf space.

Spices are attacked by an array «¢f insect pests and
nematcdes, 'Pcllu beetle" tcp shcet berer and ¢cccids  in black
reprer, shcct and capsvle berer and rect grubs »in cardamcm and
shcct berer in ginger are a2 few cof the majer pests. Nematcdes
Radophclus similis and Melcidcgyne inccgnita are cqually cdamaging te
spices. Evaluaticn of spices fer scurces of resistance/tclerance te
majcr pests/nematcdes, biclcgical centrel and use ¢f rphercmones in

pest centrcl and management ¢f crcp ccmbinaticns and retatiens’ tc
minimise insect demage are tc be rursued.

Phytcphthcra fect rct, ‘'pcliu' disease, slcw decliné and
stuntec¢ diseese in black peprer, ‘'katte', rhizoeme rct, 'kckke kunt'
and Nilgiris necrcsis' in small cerdemcm, rhizeme rot, leaf spct
(Phyllcsticta) and bacterial wilt in ginger centinue tc be majer
diseases. Biclecgy eand ecclccy of diseases, extractiirn  and
characteriseticn of rlant-based entifungal ccmpcunds tc  manage
Phytcphthcra fcct ret of black rpepper, develcpment cf integratec
disease manegement, studic'zs cn flewer fall in nputmec and clcve and




management cf fpests and diseeses ¢f seed spices thrcugh biclegical
means arc areas fcr ccncerted research.

Prcducticn  of  breeders/nucleus  planting  materials, fapic‘
multiplication cof clite planting meterials, t raining ¢f traineces and
farmers in high prcd\ucticn technclcgy in black pepper and cardamcm
ctc. are a few cf trensfer cf technclegy activities tc be pursuec.

Envircnment-friendly spice culture

Organic spices fetch premiur prices. Use cf plant prctecticn
chemicels leads tc resicdual tcxicity in spice precducts. Bic centrel
cf pests and discases is ancther arca, where uscful infcrmaticn need
tc be generated.

The Naticnal Ercup Meeting cf Wcrkers c¢f the A1l Indie
Ccerdineted Research Prcject cn Spices wculd be deliberating con these
vital issues. Time-bcund technical prcgrammes need tc be fcrmulated
and implemented. I wish the deliberaticns grand success. I leck
upcn the Scientists werking in the prcject fer a committed time-bcund
apprcach tc bring back India tc the pride ¢f place it ceserves as 2
glcbal leader in spices.

0000000000



Technical Sessicn I : CROP IMPROVEMENT, PHYSIOLOGY

& BIOCHEMISTRY

Chairman ¢ Dr.M.K.NAIR
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Technicel Sessirn I : CROP IMPROVEMENT, PHYSIOLOGY &
BIOCHEMISTRY
1. Number ¢f papers presented 44
2. Centres where wcrk was dene @ 14 Centres and 3 participeting
centres

3. Ncn-perfcrming centres if any @ Nil
4. Brief descrirticrn ¢f the werk dcne and salient results rercrted

Black pepper : Cultures 239, 54 and 331 gave highest yields in
the MLT during the last fcur years at Panniyur. Amcng the rpen
pcNinated (OP) prcgenies Cul.1558, Cul.5128, Cul.5834 are

rremising at Panniyur.

Cardam-m : High yieldinc selecticns in cerdemcm viz., P-3 and
PC-5 are wunder rre-relecase multiplicaticn. Cther cerdemem
clcnes C1-692, P-20, C1-683, C1-802 at Mudicere, AKFG-7, YC-14,
YC-1 at Yercaud, PTS-10, PV-4, PV-12 and PV-3 et Pamredumpare

are prcmising.
Gincer : The ViE,~4 a vecetative mutent in cingcer is quite
rrcmising at Pcttanci, Ginger crllecticns viz., SG-674, SG-547 and

SG-666 at Pcttanci, SG-547 and V1S1-2 2t Sclan are rromising.

Turmeric :  High yielding turmeric mutant PTS-19 (OUAT) and
TC-2 (TNAU) are in the prccess cf pre-release multiplicaticn,

Seed Spices : Prcmising lines in Ccriander, fenugreck, cumin &

fennel were identified in MLTs.

RECOMMENDATIONS / DECISIONS

I. BLACK PEPPER

1)  The Chintaralli centre will ccllect planting materizl frem



II.

III.

Iv.

NRCS, Calicut immediately fcr MLT gap filling
2) The MLT-IV (1991) will be laid cut at 21l the Centres

3) Prcmising cultures under MLT shculd te evaluated in fermers'
fields besides being eveluated at the Research Statien

4) Experiments 2lready identified under MLTs (1993) should be
sterted 2t (Chintapalli and Thadiyankudisai). Scientist frcm
Thadiyankudisai requested fcr the allctment of MLT-IV (1991).
(Acticn ¢ TNAU / NRCS / Panniyur)

5) Thadiyankudisai will be a participeting centre

CARDAMOM

1)  Multilccaticn trial (MLT-II 1988)
This trial will be initiated at Pampadumpera in 1994

2) Hybridizaticn and selecticn experiment at Mudigere
Five suckers each cf the fcur supericr lines will be given tc
NRCS by Mudigere for microprcpageticn (Mudigere)

3) MLT series-III (1991) with Malabar tyres will be taken up at
ICRI and RRS Thediyankudisai in the current seascn

4) Fcr MLT series-III (1991) with Myscre types, the planting

materials will be surrlied tc Aprengale frcm Myladumpere
(Acticn: Myladumrpera)

LARGE CARDAMOM

‘l)_: K Grcup Meeting will be cenducted rpreferably at Gengtck

during 1994 tc chalk cut the detailed technical pr‘cgramme
(Directcrs, NRCS / DCASD)

GINGER

1) In initial evaluaticn trial c¢f c¢inger at Sclen, the fibre ccntent
and dry reccvery shculd te evaluated



VI.
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2) The ccnversicn deta f cinger yield frcm experiments cf
Pcttangi will be checked (Prcject Cccrdinatcr)

TURMERIC

1)  Turmeric samples frem initial evaluaticn trial at Pcttangi will
be sent tc Sclan fcr estimating curcumin (Pcttangi & Sclan)

2) Turmeric dry reccvery will 2lsc be reccrded at Pcttengi

3) Hich curcumin varietics will be tested at Jagtial & Pcttanci
centres

4) The Sclen centre will wcrk cnly cn ginger. Nc new exreriment
cn turmeric need be taken at Sclan (Sclan)

5) AN centres will send semples tc NRCS fer quality evaluaticn

G) There was a request fcr treating Bhavanisacer as a vcluntary
centre fcr Turmeric. The Wcerkshep apprcved the prepesal
(kcticn ¢ KDG PC).

CORIANDER

1) IET and MLT (1989). Samples will be sent tc  TNAU,
Ccimbatcre fcr evaluaticn of varieties fer cil ccntent (Acticn
A1l Centres)

2) Stability analysis is tc be dcne ¢n the fcur year data and
results tc be repcrted (Acticn : Guntur)

3) MLT-I (1989) : At all Centres where the MLT is ccnducted

fcr fcur years, it will be tcncluded and a new MLT started.
A ccmmittee censtituted under the chairmanship cf
Or.Irulagpan, Dean (Hcrt.), TNAU will finalise the varieties
and cther details of IET & CYT Experiments ‘in seed spices.



VII. CUMIN

1

The MLT-I (1989) will te ccntinbed fcr cne mcre yeer and
rerfcrmance evaluated (Jcbner & Jagudan)

2) Hisar will cease tr be a Centre fcr research cn cumin in view
¢f high discase incidence

3) Inclusicn of celery at Hisar will be discussed at the Pienary
Sessicn

VIII.FENNEL

1) The MLT-I (1989) will be ccntinued fcr cne mcre yesr and

perfcrmance evaluated (Jcbner, Jagudan and Hisar)
IX. FENUGREEK

1) IET be ccntinued fer cr2 mere yeer and perfcrmance evaluated
(Ccimbatcre)

2) Frcm the fcur years yield data of MLT-I 1989 at Jcbner,
yield during the pccr seascn shculd be deleted and re-analysed
tc see if any wcerthwhile infcrmaticn can be derived.

3) At Jagudan, the data cn fpocled analysis of variance mey be
re-cxamined.

4) The MLT at Guntur is tc be ccncluded .and final repert
submitted tc PC (Guntur)

5) A Ccmmittee censtituted under the chairmanship cf the Dean of
Herticulture, TNAU will finalise the varieties and deteils ¢f e
new MLT.

5. Reccmmendaticns ready fer ) Suiteble varieties have been

transfer tc extensicn agency, ) rprcpesed fer release in
if any ) Sessicn-VI - Variety Release



Prcgramme prcpesed for next year

a)

b)

Ongcing experiments :+ A1 the cngcing exferiments will

ccntinue  except the cnes  which
are reccmmended tc be clcsed

New experiments

Ccriander

1)

Initial Evaluaticn Trial

First maintzin germplasm fcr twe years and then premcte
cultures fcr IET. The experiment will be laid cut in the
fcllcwing Centres: Jcbner, Jacudan, Guntur, Hiser, Dhcli,

Ccimbatcre.

Nc. of entries : 9 lines + centrcl  (recently released
veriety cf respective centre as ccntrcl)

Design : RBD with 3 rerlicaticns
Pict size : 30 x 10 cm (3 rcws/cach entry)

Observaticns

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
M)
12)

Days tc 50% flcwering
Plant height

Nc¢. cf branches

Nc.cf umbels/plant
Nc. ¢cf umbelets/umtel
Nc. ¢f seeds/umbel
Reacticn tc rests and diseases
Yield/plct/ha

0i1 content

Days tc maturity
Percentace cf srlitting
Weight ¢f 1000 seeds



3)

¢ 31 ¢

Ccmparative Yield Trial

The experiment will be laid cut in the fcllcwing JCentres:
Jcbner, Jacudan, Guntur, Hisar, Dhcli and Ccimbatere.

Nc. cf entries : 10 + 1 check = 11

(Each centre will give 2 prcmising entries frcm their IET)
Design and Observaticn : $ame as in IET

Entries

1) CC 462
2) CC 964
3) AKTP 77
4) . AKTP 102
5) DH 36
€) DH 38
7) JCO 64
8) JC0 123
9) UD 446
10) UD 447
11) Check

CYT fcr Green (leafy) tyreS

The experiment will be laid cut in the fcllcwing Centres :
Ccimbatcre, Dhcli, Guntur

Nc. of entries : 12 (11 + 1 lccal)

Desicn : RBD

Replicaticn ¢ Three

5 Entries frcm Jacudan

6 Entries frcm Jcbner

Observaticns : 1) Plent hgicht at 45 DAS
2) Green yield
3) Nutrient ccntent
4) Prcductivity (per dey) and ecencmics



II.

III.

Iv.
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-

4)  Nutaticn breedinc in Ceriender :

The twc centres Ccimbetcre & Jdcbner will  Centinue the

experiment
CUMIN

The fcllcwing experiment will be laid cut at the twe Centres :

Jdcbner & Jacudan
1) Germplasm
2) IET - 941 (Lccel check) (Jacudan centre)
3) CYT - Onccing trial will be centinued
' (end the desicn and cbservaticns as in the previcus case)
FENNEL
The experiment will be laid cut at all centres : Jcbner, Jacudan &

Hisar

1)  Germplasm : Only Jacudan centre

2) IET :  Only Jacuden centre

3) CYT : Jcbner & Jacudan will ccntinue the triel
(Hisar will ccntinue this experiment fcr cne
mcre year)

FENUGREEK

The exrperiment will be laid cut in the fcllcwing centres :
Jcbner, Jagudan, Guntur, Ccimbatcre, Hisar and Dhcli

1) Germplasm : Fcr 211 centres
2) CYT : Nc. of entries (8 + 1)
1) CF 169
2) CF 390
3) HM 103
4) HM 141
5) J Fenu 145



3)

s 33 :

6) J Fenu 149

7) UM 143
8) UM 144
9) Check
Plct size : 40 x 24 m
Design :  RBD with three replicaticns

Mutaticn breeding : Jcbner and Ccimbatcre

CELERY

Hisar & Sclan centre will ccllect germplasm and carry cut evaluaticn

GENERAL DECISIONS :

1)

2)

3)

Special items c¢f wcerk identified (nct under Cc-crdinated Prcject)
are:

2) Jacuden centre will initiate breeding in Cumin and Fennel

b) Guntur centre will take breeding wcrk in Ccriander (ccmpcsite
¢f carly verieties)

c) Dhcli centre may alsc werk cn (Nicella sativa (Black cumin)
and Omum (Ajcwan)

Next crcur meetinc (Scientists) cn seed spices will be held at
Hisar in 1994 befcre the harvest ¢f crecp. |

hcticn teken ¢n the reccmmendaticns cf the XI Werkshep will be
discussed while presenting the repcrt cf the ccncerned centres.

FUTURE THRUST

1) | The promising cultures of black repper are tc be evaluated for

2)

their quality rarameters and disease resistance. Only thcse
cultures with hich quality rarameters (riperine and clecresins, cil)
are tc be included in the ccmparative yield evaluaticn trials (AN
repper centres)

Effcrts are tc be directed tc breed varieties fcr tclerance tc



3)

4)

6)

7)

34 @

'kette' disease (Mudicere & Sekleshrur)

Evaluaticn of cincer varieties are facinc precblems in traditicnel
arcas, due tc scft rct disease, and therefcre must be cevaluated in
ncn-traditicnal areas. Ten promising verieties under test at NRCS

will be civen tc Pettenci (NRCS).

In view ¢f the larce number ¢f higch yielding varicties releesed in
turmeric, there is & need tc ccncentrete cn develcping varieties
rreferred by impcrters (hich curcumin ccntent) (Akcticn @ Turmeric

centres)

Breeding fcr resistance shculd receive tcp pricrity in crain spices
as cven yield evelueticn triels are nct c¢iving conclusive results due
tc  wilt disecase cf ccriender ond blicht ¢f cumin (Jcbner &

Jecudan).

Leafy spices (Ccriander & fenucreek varieties) will receive
increased attenticn. AN the centres can identify the verieties and
lay cut MLTs tc identify the leaf tyre (Ccimbatcre & Jcbner).

Tree spices research will alsc receive pricrity.



Technical Sessicn II :  GENETIC RESOURCES

Chairman : Dr.K.V.PETER

Raprcerteurs :  Dr.S.L.DASHORA
Mr.B.KRISHNAMOORTHY



Technical Sessicn I :  GENETIC RESOURCES

1.  Number cf pepers presented 13

2. Centres where work was dene @0 15

3. Nen-perfcrming centres if any :  Nil

4. Brief descripticn cf werk dcne
and salient results rercrted

1)

2)

3)

4)

5)

BLACK PEPPER : Penniyur centre has 193 ccllecticns, Sirsi 50,
Chintepelli 29 and VYerceud 102. The 117 wild rfpefper
germplasm frcm Panniyur (KAU) has been shifted tc RARS
hmtalavayal (KAU). Panniyur centre hes identified KM-I, KM-
111 and Sullia s fprcmising black peprer accessicns.

CARDAMOM : Mudigere, Femradumpara and Yercaud have 245, 87
and 35 accessicns respectively.  Accessicns PV-34 and PV-35
are repcrted tc be supericr at Pamfpadumrpara. At Mudigere
CL-683, CL-692, 83(hA) end P-15 were fcund tc be supericr in
giving maximum suckers/ rlant.

GINGER : Pcttangi hes 146 and Sclan 152 ccllectiens. At
Pcttangi  Rajcarh Lccal and Siseguda lccal were identified as
the mcst promising cnes.

TURMERIC : Pcttangi has 186, Sclan 146 and Jacgtial 147
entries. "kt Pcttangi cut cof 139 ccllecticns evaluated,
Ventimtitta of C. arcmatica and CAM-3 amcng C. amada were.
fcund tc be mc¢st prcmising.

SEED SPICES : In cumin, Jcbner has 220 and Jagudan 272
ccllecticns, in ccriander cgermplasm, ccllecticns of 445, 445,
120, 189 at Jcbner, Jagudan, Guntur and Ccimbatcre
respectively are beinc mzintained. A germplasm ccllecticn cf
B4 and 287 in fennel arc being maintained 2t Jcbner and
Jacuden centres. They heve 142 and 183 fenugreck ccllecticns,
fcllcwed by Ccimbatcre with 104 and Guntur 70 accessicns.



In ccriander, 3 accessicns frcm Jcbner and 12 accessicns
frcm Jegudan were identified as premising.  Seven accessicns
in cumin were identified as rremising at Jcbner. At Jagudan,
4 exctic accessicns were identified as resistant tc wilt. In
fénnel € accessicns wére fcund tc be mcst premising at Jcbner.
19 entries were identified in fenugreek as having lcw incidence
cf pcwdery mildew, while 7 shcwed lcw incidence c¢f rcct rct
at Jdcbner including the mutant cbtained frcm Tamil Nadu. At
Guntur, Lam Selecticn-1 reccrded best. hcc.258 recerded
maximum yield at Ccimbetcre.

6) TREE SPICES : Elite trees cf clcve and nutmeg were identified
by the Yercaud centre.

RECOMMENDATIONS / DECISIONS

I. BLACK PEPPER

1) A jcint team cof Scientists frcm KAU, UAS and NRCS may be
fcrmed fcr ccllecticn of pepper wild type. In Kerala (NRCS,
KAU), Karnataka (NRCS, UAS), in Tamil Nadu (NRCS & TNAU).
If NBPGR is willinc tc jcin they may alsc be included. An
alternative centre  fer cultivated germplasm will be at
Panm‘yur, cther centres (cther than NRCS) and Panniyur will
be ccncentrated cn wild ccllecticn. (Acticn @ NRCS, KAU,
NBPGR, Prcject Cccrdineter).

II. CARDAMOM

1) Breeding fcr ‘'Kette' tclerence: Werk cn 'Kette' discase
tclerance with special emphasis cn 'Natural Katte Escepes' has
tc be intensified (kcticn : Saklespur, Aprencale, Mudigere)



III.

Iv.

VI.

VII.

VIII.

GINGER

1) At Fcttangi, 10-15 premising accessicns may be evaluated
havinc lcw fibre and hich clecresin centent. Prcmising 10
lines frcm Naticnal Rescarch Centre for Spices may be tested
there. Pcttangi may be s lead centre fer ginger cermrplasm.

TURMERIC
Wcrk e¢n 'turmeric may be disccntinued et Sclan.

CORIKNDER

0i1 ccntent may be estimeted frcm cermplasm  accessicns for
identifying quelity accessicns. The Centres will send samples
tc Ccimbatcre (Acticn : concerned Centres).

CUMIN

Fcur wilt resistant Tines identified at Jagudan mey be tested
et Jebner. The meterials will be supplied by Jagudan centre.

FENUGREEK

In fenugreek, Guntur and Ccimbatcre centres will werk cn

vegetable tyre of fenugreek.

TREE SPICES

Discussicns may be held with the Tree Spices Breeder eat
Naticnal Research Centre fcr Spices, Calicut recarding elite trees
identificaticn. The Directcr ¢f Herticulture & Plentaticn Crcps,
Gevt. of Tamil Nedu will permit the TNAU tc ccllect the required
scicn and rcct stcck materials frcm the mcther trees available at
State  Herticulture farm  at  Keller-Burliar and Ccurtellam fer
vecetative prcpagsticn of nutmec in a lerce scale (Acticn
Yercaud).



Future thrust

Wild peprer ccllecticns wculd be strencthened tc identify
scurce ¢f resistance tc  Phytcphthera feet ret and  burrcwing
nematcde (Radcphclus similis).

Cerdamcm cermplasm  wculd be further enriched by naturel
Katte escapes, Krkke kundu (Mudigere, Saklespur, Arpangala)

Ginger germplasm wculd be c¢valuated fcr low fibre ceontent,
high clecresin and resistance tc scft rct (Sclen & Pcttangi)

Hich curcumin lines in turmeric with higher driage wculd be
further ccllected. (hcticn : NRCS, Jagtial, Pcttangi)

Seed Spices cermplasm needs enrichment by intrcducticn frem
Bulcaria, Mcrccce etc. (Acticn : NRCS, NBPGR, PC) '

Tree spices need enrichment by exctic intrcducticn
{Acticn : NRCS / NBPGR).
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Technicel Session III :  PLANT PROTECTION

(PATHOLOGY & ENTOMOLOGY)

1.  Numter cf repers presentec :  Except ICAR Research Cemrplex,
Ganctck all the centres
rerticireted and rresented

their reperts

2. Centres where werk wes dene @ 9 certres

3. MNen-perfcrmine centres, if any @ Nil

4. Brief descriptirn of werk dene
gnd salient results rercrtec :  Scientists frem vericus

Ccerdinatine  Centres fresented
the rresent status and rreocress
¢f werk and were discussed et
lencth

RECCVMMENCATICNS / DECISIONS

I. BLACK PEFPER

1)

The cngeinc  exrperiments on Feet rect and nemetcde
meragement ere tc te continued. In the meanwhile it is
necessery tc review 211 the presert exrerimentel precremmes
thcrcuchly tc decide urcn the future exrerimentel strategy
for varicus centres. Ir 211 exyeriments the ccst berefit
(C/B) ratics erc tc be invariehbly werked cut tc essess the
ecenemic imrliceticns cf adcpticn cf the varicus

technclccies.

In fcet ret disease meracement, review ¢f the existinc
reccmmendaticns  of  pastine cclar recicn ¢f ferper with
Berdeaux peste up tc 1 metre abeve crcuncd level is needed.
Tre evaileble dete ¢n this mey be reviewed a2nd erprcrriate
decisicn teken (Actirn FC).



3)

4)

5)

€)

7)

8)

A crcup meeting ¢f Phytcpbthcre werkers is tc be cenvened
immedietely tc  review the fpresent discese manecement
stratecy ond tc fermulete 2 new [rocecramme tc develer lew
ccst disease manzcement technelccy. (Acticn @ PC / NRCS).

Experiments cn the bic-contrel of feet rct usine Trichederme
sr. is tc be intensified erd rursued actively with 2 view tc
develer certrel stretecies. (Acticn @ Cencerned centres).

hrrrcved nemencleture  (fect-ret;  slew  decline  etc.) te
describe the discases will have tc be used while reycrtine
the result. The technicel fpregremre is tc be fcllewed
unifcrmly in @11 the Centres.

In funcicide/insecticide cvelurticn triels, yield deta is tc be
rrcvided wherever needed. The C/B retics are tc be

werked cut tc the exterd rpessible. (hcticn @ Peyrer
centres).

R well knit crcur menacerent fcr pepper diseases is tc be
fcrmed by intecratinc crcp intensive fprecramme in view of
vericus aevelepmentel  acencies takine up the gfrecremme,
viz., Cirectcrate cf Arecerut, Cccca and Sypices Levelcrcment
/ Cerartment cf Acriculture/Herticultue, Srices Becard and
NAEARC. (hcticn : DCASD).

Exrerirentaticn  cn Fhytephthera fect-ret  end  nematcde
manecement will continue fer twe mere years in 211 the three
ccerdinetine centres.

The field trial fcr the centrel of ‘'slew wilt' disease will

ke cencluded after ccllectine this years date including yield
(hcticn @ Fenniyur).

The studies ¢n the ccrtrel of nursery diseceses mey te
centinued  fcr cne mere  yeer et Fanniyur. Sirsi centre
shcule stert the exreriment in the ccrinc nursery seasen
(khcticn : Panniyur / Sirsi).



II.

III.

10) In the i:est infestaticrn survey, integsity c¢f the incidence is

1)

tc bte quentified prcyperty by edcrtinc rreper crading scales
(hcticn : kudicere, Femyedumpare).

The werk  crn chemicel  ceontrcl of  insect gfest et
Pamradumrere is tc bte undertaken in the ensuing seascn
(hcticn : Pampadumpara).

CARDAMGN

1)

There is nc  precress «n the studies cn  screeninc cf
cardamem  verieties fcr resistance tc the Kette disezse, ot
Mudicere due tc the ncn-availebility cf Plent Fethclccy staff
in the centre. The Prcjiect Ccerdinatcr mey take up the
metter with the UAS euthcrities and exredite pesiticning ¢f
steff ot the eerliest (hcticn : PC).

In few clcnes (D-1€3, D-547, D-446 and D-514) scurces cf
resistance tc the thrirs and the shcct berer have been
identified at the Mudic re centre. This werk dis tc be
rurused ectively, and extended tc the Pampadumpare centre
alsc. (hctien : PC / Fampadumpera).

Predatcry fauna assccieted with Scicthrips cerdamcmi have
been identified et Mudicere. Their predetery pctential end
amenability tc  lerce scele rearinc are tc be studied.
Survey fcr netural enemies of the thrips is tc be teken ur
ot Pempadumpera 21sc (hcticn : Mudicere & Fampadumyera).

GINGER

1)

At NRCS, it is rercrted thet sced treetment with Metalexyl
Mancczeb ccmbineticn  effectively centrclled the scft et
disease. The dete sc fer cenerated con. seed treestment
experiments may be exemined and suitable recemmendaticns
fcrmulated (Acticn @ FC).

The technicel prcecremmre cn biclccicel centrcl of rhizeme rct
cf cincer was arrrcved fcr Sclan centre (Acticn : Sclen).



IV. CORIAMDER

1)

2)

Funcicidal trial cn crain wculd contrel has been ccncluded.
The reccmmendaticn cf arrlyinc Cerbendezim at 0.1% fcr the
centrel of disecesed is reedy fer transfer.

The experimente]l prccedure fcr screening ccriander varieties
acainst PMelcidccyne incccnita has tc be adepted in the
Jcbner, Jacudan end Ccimbetcre centres unifcermly. The
rerulaticn Iceds of juveniles ¢f nematcdes fcr incculeticn are
te be specified fer adepticn (Acticn @ PC).

V. CUMIN

1)

2)

GENERAL

1)

2)

The results cn seed treatment ¢f cumin with carbendazim fcr
centrel of  the cumin wilt are conclusive eand  preper
reccmmendaticns are ready fer transfer (Acticn : PC).

The three year crcp rctaticn invclvine cluster been - cumin-
cluster bean - wheet - clu er been - gram - cluster been -
musterd is fcund tc reduce the incidence c¢f cumin wilt.
The data are ccnvincing ¢nd the recemmendeticn is ready fer
transfer.

RECOMMENDATION

In view c¢f c¢reat corcern for reducing the pesticide residues
in spices end srices prcducts, it is strcngly felt thet 2 cc-
crdinating centre «f the AICRP cn Pesticide Residues mey be
established in the NRCS Kczhikcde.

Infrastructure fcr resticide residue assay mey he established
et least in seclected centres. l;‘acﬂities fcr micrcbicassay
vsing Drescrhila melanccester may be develered in centres

where Entcmclccy steff pesiticns are aveilable cr likely te
beccme available.




3) Sulphur residues in ccriander samples ebcve the permissible
values have been rercrted in certain ceses. This is mcst
rrcbably te due tc fumiceticn ccnducted with sulphur
dicrxide fumes. The rest 2nd micrcbiel spcilace preblems in
ceriander and cther spices may be teken up fcr studies at
selected centres. In 211 these ceses the terminel residue

hazards may be assessed.

4) The beneficial effects of neem c¢ake arrliceticn fcr the
manacetment cf nematcdes end Fhytcphthera in bleck pepper
ere repcrted frem  Cccrdinatine  centres. Mcre in-derth
studies are required cn this espect tc evaluate its cffect cn
the burrcwing end rcct knct nematcde perulaticn and alsc cn
the scil pcpuleticn of Thytcphthcra in relaticn tc beneficiel
funci like Trichcderme, VMyccrhizae etc.

5) Ccllaberative precrammes cn the pcst-harvest technclegy with
reference tc stcrace pests and diseases may be initiated.

Reccmmendaticns ready for transfer tc extensicn acency, if any :

Ccriander

* Chemicel centrel  of  crein mculd by sprayinc  with
cerbendazim (0.1%) after 20 days cf flcwering sicnificantly
reduces ¢rain mculd cf ccriander (Ccimbatcre centre).

Cumin

* Venacement ¢f cumin wilt
Seed treatment : In three years trial seed dressing with
Bavistin and Carbendezim (0.1%) ccnsistently reduced the
wilt incidence (Jctner centre)

* Crcp rcteticn fcr reducing cumin wilt @ In the cumin wilt
hct spcts arcas e 3 years crcp rctatien of cluster bean,
cumin, cluster beans wheet, cluster bean end mustard caen be
fcllcwed tc effectively reduce the wilt incidence (Jcbner

centre).



6'

7.

Prceramme prepesed fcr the
next year :  Alrcady indicated

General remarks : N1)

Future thrust

1)

2)

3)

4)

5)

6)

Verieties/cultures identified as tclerant/resistent tc pests and
discases shculd be tested under heavy incculum rpressure cf
respective crcanism(s) under ccncenial weather cenditicns.

Werk on biceentrel of pests and diseases needs @ creet deel of
stress and implicaticns.

Use cf biccentrel for rest and disease menagement
Residue analysis fcr the pesticides in spices & spice prcducts.

Ccllaberative werk <n pest hervest spcilace of spices and spice
rrcducts due tc insects/mites/discases.

Develcpment of  integrated rest and  disease  management
technclcoies.



Technical Sessicn IV :  GROUP DISCUSSION ON PLANTING
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Cc-Choirmen : Mr.UJGAR SINGH
Reprcrteurs : Dr.K.SIVARAMAN

Cr.V.KRISHNAKUMAR



Technical Sessicn IV :  GROUP DISCUSSION ON PLANTING
MATERIAL PRODUCTION &
DISTRIBUTION OF SPICES

The Cheairmen in his intriductcry remark cutlined abcut the
develcgment precremmes of Dirccterete «f Cccce, Arecanut end Srices
Develcpment, under Ministry cf hAcriculture end briefly cutlined the
three tier system f develcpmentel prccrammes underteken by the
Cirectcrate. It was emrhesized thet cnly hich yielding end prcven
verieties c¢f spices will be utilised fcr multiplicaticn  and
distributicn,

Mr. Ujcer Sinch, Directcr «f Herticulture, Tamil Nedu briefly
cutlined the reauirement of plentine meterials ¢f the state. It was
elsc agreed thet cnly the varicties of perper released frem NRCS/KAU
will be utilised for multiplicaticn.

Mr. Mathew Philip, Jcint Directcr of Agriculture (Spices),
Kerala cutlined the activities underteken by the Gecvernment cf Kerale
recarding distrituti-n cf rlanting materisls f spices.

Similarly cfficiels frcm CGcvernments ¢f Andhra FPradesh,
Haryane ond Madhya Pradesh briefly cutlined the prcblems invclved
in the mutiplicaticn ond distributicn f the planting materiels cf

srices in their resrective states.

Mr.Sherma ¢f NABARD exrplained abcut the vericus facilities
aveiletle in the NABARD 1like 1lcen frr develcrmentel rregrammes,
R & D c¢rants and training precremmes etc. frr the imprcvement in
srices prcducticn in cur ccuntry.

Dr.C.K.Gecrce, Executive Directcr, Srices Bcerd rpresented
the details of vericus schemes imrlemented by them for meeting the
requirement «f fplanting meterials of spice crcps such es fperprer,
cerdamem, ¢incer, venille end large cerdemcm.
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The fcllcwing are the reccmmendeticns cmenated frcm the

deliberaticns in the crcup meeting.

RECCMMENDATIONS / DECISIONS

1)‘

2)

3)

4)

5)

6)

7)

The nucleus rplanting materials prcduced ¢t the SAUs and ICAR
Institutes shculd be utilized fully by the Develcpment Depertments
fcr further multiplicaticn end distrituticn.  The meteriel precduced
shculd be taken delivery by the Cevelepment depertments withcut
any delay tc avcid damege in the nursery/stcrace.

hs far es pcssitle, fcr large scele multiplicaticn, the nucleus
meterial ¢f the imprcved vericties shculd be wutilized tc the
maximum extent.

The cxchence of nucleus planting meteriels ¢f different varieties
shculd be faciliteted émcng the implementing agencies.

Since lerge number cof demcnstraticn plicts ere -being laid cut with
imprcved  varieties under Central Secter Scheme, develcpment
de'partments shculd atterpt tc reccver plenting materizls frcm such
plcts for further distributicn.

In clcve, lerce scale rrrducticn of scedlings mey be continued.

In the case ¢f nutmec, cnly crefts will te prcduced under Central
Secter Scheme fer which sufficient number ¢f scicn blecks sheuld

be estatlished. Mcther trees ot Keller-Burliysr & Ccurtellem will
be utilised fcr making crafts.

Instituticnal finance availeble frcm NABARD mey be aveiled of fcr
setting up ¢f rurseries under [rivate sectcr, fcr which nucleus
meterial shruld be chteined frcm ShUs and ICAR instituticns.
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Cheairmen

Raprcrteurs
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Srecial Sessicn :  MULTILOCATIONAL CESS FUND
PROJECT ON RHIZOME ROT OF
GINGER

The fcllcwing represented

1. Dr.S.K.Midha, Principal Scientist (Plant Prctecticn),
Indian Ccuncil cf Acriculturel Rescaerch, New Delhi

2. Dr.Y.R.Sarme, Princiral Scientist (Plant Pathclcgy)
Neticnel Reseerch Centre fcr Spices, Calicut

3. Dr.N.P.Dchrcc, Dr.Y.S.Permar Univ. cf
Herticulture & Fcerestry, Sclen

4. DPr.P.K.Kcshy, Principel Scientist & Acting Jcint Directcr
CPCRI Recicnal- Steticn, Kayemkulem

5. Dr.K.V.Remene, Senirr Scientist
NRCS, Celicut

6. Dr.M.N.Venugcrel, Senicr Scientist
NRCS, Arrencale

7. Mr.M.hnanderaj, Scientist (SG)
NRCS, Cealicut

8. Mr.S.Deveseheyam, Scientist (SG)
NRCS, Cealicut

D
.

Mr.P.Bzlakrishnan, Rescerch hsscciate
NRCS, Calicut

10. Mr.N.M.Usmen, Rescarch Asscciate
NRCS, Calicut

Dr. Midha 1in his intrcductcry remarks indiceted that the
rrcject hes ccme tc e2n end by 30th June 19€3 et Sclen and the Udaipur
centre will be cempleting 3 years bty Septemter 1993.  Since the werk
et Bhubeneswer did nct preccress on the specified technical prcgremme,
thet 2lsc will ceese during November 1693, The repcrts were rresented
bcth bty Dr.Serme and Dr. Cchrec. Cr. Lcdh2 frcm Udeipur and Dr.
C.C.Reth frcm Bhubaneswer cculd nct attend the meeting. Eased cn the
results cbteined et twc centres ie., Celicut and Sclen, c¢cecd leeds have
teen cttained specifically con the hiclrgicel asyect «f rhizeme rct of
cinger. In all the three centres ie, (elicut, Udaipur and Sclan, the
cticlegicel ecents 1invclved in rhizeme rct end the nature of dinfecticn
have tbteen clearly established. Hcwever, their intcracticn  with
nemetcdes needs indepth study in future. Rlthcugh the cfficecy f
bicccntrcl cgents has been premisine in the Institute field triels, there
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is an urcent necessity tc develcp argprepriate delivery systems fer lercge
scale field evelueticn under the farmers' cenditicn.  The infermeticn is
alsc available abcut the ccmpetibility ¢f biccentrel acents especielly
Trichcderma with systemetic funcicide Ridcmil; thus integreting scil
sclarisaticn with 2 chemical seed treeiment as well es biccentrcl acents.
There is @ creet prespect tc reelise the cbjective ¢f the rrcject ¢n
cffective intecrated disecese menagecment.  With the cultivars that have
been screened fcr resistance at Calicut 2s well as Sclan, nc hich degree
cf resistance hes been fcund. Hcwever, healthy sced meteriels will
beccme an impertert ncn-cesh input which can be intecrated with the
skcve diseese manacement procramme.  Thus in cenerel, the cbjectives
by en lerce have been fulfilled excert fcr the lerce scele demcnstraticn
cf the efficecy of biccentrcl ecents. It has been sugeested by Dr.Midhe
thet these prcgremmes heve tc be centinued to cet meaningful feedback
Jnfcrmeticn frem Sclan and Celicut centres. He elsc hes suggested tc
bring cut a cemriled rercrt of all the four centres cn the infcrmaticn
generzted during the three yeer rericd cf the Prcject sc that the
infcrmaticn will be aveilable fer future reference.

Pythium aphenidermetum is invclved in rhizcme rct of ginger in
Kerala, Ridemil MZ as 2 seed treatment has been fcund effective. Since
Trichcderme is competitle with Ridemil en ed hcec reccmmendaticn s
made fcr seed treetment with 500 prm of Ridcmil.




Technical Sessicn V :  HKGRONOMY & SOIL SCIENCE

Generegl Chairman : Dr,P.RETHINAM
Cheirmen : Dr.I.IRULAPPAN
Cc-Chairmen :- Dr.A.1.JGSE

Raprcrteurs : Dr.K.SIVARANKAN

Dr.C.T.ABRAHAM



Technical Sessicn ¥ :  ALGRCNOMY & SOIL SCIENCE

1)
>

Nc. of rerers rpresented N

Centres where werk wes dene @ 8 Centres

Ncn-rerferming centres if ¢ny @ Nil

Brief descripticn of werk : The greeress of  werk  dene

were rresented and discussed

In his crening remerks, the Cererel Cheirman cbserved
thet the reseerch precremmes ir Acrencmy end Scil Science need
re-crientAlicn tcwerds the emercine trends. The Cheirman in his
intrcductcry remerks emrphesized inncvetive thinkinc in
fcrmuleting future reseerch procremmes.

RECOMMENDATICNS / DECISICNS

BLACK PEFFER

1) Recgerding menuring / fertilizer cxporiment, leef and scil
analysis is tc bte dcne ot least cnce in 2 ycear. The
Prcfesscr and Heed, Dept. ¢f Scil Science and Acriculturel
Chemistry, KAU, Velanikkere will prcvide scil and leef
analysis  fecilities for  Femniyur  Centre. In future
rresentaticn of yield deta, the cumulative yield data «f the
rrevicus yeers and the dete fcr the reperting yecer ere ic
ke [resented. kn hdhcc scheme mecy be rreréred for
studying scil fertility and nutrient upteke 1in sced spices
(Acticn : PC).

2) In the irrigeticn cum fertilizer experiment invclving arecanut
and reyrrer et Sirsi centrc, incidence (f rests, diseases
shculd be recrrded.

3) Menuriel exreriment dnvclvine creconut end rerrper et Sirsi
centre is tc te cencluded 2nd the finel rerert send by
Becember 1993 tc the Frcject C(rrc‘in?trr.
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(1
..

CARDAMCHN

1)

4)

GINGER &

1)

3)

4)

Manurial experiment under ertificial shade at Mudicere centre
is t¢ be ccntinued fcr cne mcre year.

Cempleticn reperts  fcr the  experiments  ccnducted  cn
cerdamcm at HRS, Yercaud ere tc be sent b_y'December, 1993
tc the Prcject Ccurdineter.

Final rercrt fcr  the menuriel  trial cenducted at

Fempedumrera centre is tc be sent by December 15883 tc the
Preiect Ceerdireter.

The nutrient triel cn cerdemrm ot Pempedumrpare is tc be

re-12id  with &'egetativeiy rrepacated meteriel during the
current sceasin.

TURKMERIC

The NPK exreriment cn cincer et Pcttangi will be centinued
fcr cne mcre yeer.

The scil and plant enalysis cata are tc be rresented during
the next crcup meeting (Pcttenci and Jagtial).

Intercreppine trizl et Pcttenci and Jactial will be ccncluded
end rerort sert tc Project Cecordineter.

The crcp rcteticn exreriment in turmeric is tec centinue for
(ne more yéar at Jectial.

SEED SPICES

1)

2)

The vresults of 211 the oxreriments with full details
including dete «n eccnrmics will be fpresented during sced
spices ¢rcup meeting tc be held ot Hisar during Arril 1994,

The weed contrel experimerts conducted c¢n Ceriander  at
Jdcbner will continue fcr cne meore yeer.



3)

4)

5)
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The. treetments may be mcdified as unweeded centrcl and the
treatments viz., 14, 15 and 16 will be mcdified as hend
weeding cnce, -twice and thrice respectively. Similar
mcdificeticns may alsc be made in trial cn,fennel at Jctner
and Hisar.

The fertilizer and seed rate triel c¢n fenucreek at Jcbner
will be cencluded and repcrt sent t¢ PC by December 1983.

The weed ccntrcl trial et Jcbner will be centinued fer cne
mcre yeer end details ¢n weed flere (diccts and mencects),
weed dry metter, scientific name oanc pcruleticn of the
weeds 2re tc te reccrded.

TREE, SPICES

GENERAL

1)

2)

3)

Fecr the trials cn drip irricaticn and use ¢f bicfertilizers 2t
Yerceud, nutmec crefts cnly have tc be used.

RECOMMENDATICNS

Allzhebed Agriculturel Institute will serve 'as -a Vcluntary
Centne,. -The Scientist mey alsc¢ submit an &d ;hcc 'scheme c¢n
black «cumin (Nicella setive) & Ajcwan besed cr specific
grecblem ereas cf research.

Centre -fcr: Water Rescurces Develrpment. end | Menegement
(CKRDM), Calicut will serve as Vcluntery centre, fcr studies

cn weter :manacement in.spices. -

Experiments cn fertilizer use cfficiency end slcw release
fertilizers arce sugcested-fcr impcrtant spice creps.

Crcenic  ferming triecls «¢n impcrtant spices have been

o

sucgested under AICRF cn & ices

Integreted Nutrient Manacement trials (INM), includinc bic-
fertilizers heve been sucgested under AICRF c¢n Srpices.



*6) Crcppinc system triels
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invclving regrer,

tree srices end

cther crcgs are sucgested under AICRP cn Sgices.

Reccmmendeticns ready fcr transfer

tc extensicn acency if any

Prcgremmes prepesed
fcr next yeer
a) ' On-cring exreriments

b) New experiments

(1) Effect cf time cf scwin.

Centres

Experimental design
Rep licaticns
Plct size

Treetments

Technclcgies develrped are
ment1cned under item Nc.d

Su‘:jec‘r', u t‘ne Zheve GeTisiens
tﬂhe cvrrent technicel
rrccremmes wcu]d ccntinue.
The Pr'Ject '?n Effect cf

fertilizer arrhcehcn end sced
rate cn y1e1d f fenugreek has
been cencluded 2t Jobner.

and spacing in fcnugreek

1) Hisar 2) Dhcli

3) Ccimbatere

R.B.D.

(¥%]

T x 2.4 m

?) Dete f scwing = 6
i') Eth Septemter 1st Cct.
ii) 20th Sertember 15th cct.
i1i) 5th Cctrber  1st Nev.
iv) 20th COctcber  15th Ncv.
¢} Bth Mcyegker

vi) 20th Ncverber
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b) Spacing - 3

i) 15 x 10 cmr
ii) 224 x 10 cm
ii1)30 x 10 cm

Cbservaticns tc be
reccrded : 1) Plant heicht 45 deys after
scwine et flcwering ond et

hervest
2) Deys tc EC% flcwerine
3) Number ¢f tranches/plant
£) Numter cf rcds/plant
£} Numter cf seceds/pcd
6) Seed yield/plct end/he
7) Biclrcical yield/he
€) Hervest index
Variety :  Recently releesed veriety of
the recicn

Ncte : The ebcve detes of scwing heve been rpreresed with
respect tc the North Western sub-trcpicel perts of India.
Suitable chence in the detes may be- made in cther
recicns acccrdinc tc the recuirement.

(2) Increasing cfficiency cf fertilizers ty use ¢f crgenics end
slcw releese cempcunds fer bleck peprer

Cbyective : Tc increase the ecfficiency f
errlied fertilizers in view cf
the increase in fertilizer ccst.

Centre :  Penniyur, Sirsi & Chirtara1li
Exreriment design :  RBD
Repliczticn 4

Plct size : 9 vines/treetments



Treatments

Ckservaticn 1o

Veriety

be recerded

hrte Full amcunt ¢f P

crcenic menure (FYM)/vire will be aprlied as tescl in the

Tow Tpo Tey To & T
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Usuel

Centrel

NPK fertilizers with

creapic manure et
~ e}

reccmmended dcse
Recemmended dcse f NPK
fertilizers withcut crearic
manure

Fertilizers €@ 1/3 «<f the
reccrded dcse (Nemin
treatcd ureaz end crcenic
manure) erply  in twe
srlits (Jure & September)
Fertilizers et 1/3 «f the
reccrded dcse (Nemin
treeted ureea & crgenic
menure) eprly in  three
splits (June, Auc. & Cct.)
Fertilizer et 1/2 «f the
reccrded dese (Nemin
treeted wrea & creenic
menure) eprlied in twe
splits (June & Sert.)
Fertilizer ¢t 1/2 cf the
reccrded dest (Nemin
treceted wuree & crgenic
manure) epply in  three
srlits (June, Auc. & Oct.)

merphclccicel end  yield

date tr be ccllected

Releesed veriety

trectments.

fcr 2N treetrents excert contrel end 10 ke

In Tas T59 T6 & T7 urea

will be treeted with 1% Nemin, kert for 24 hrs end epplied.



Technical Sessicn VI

Cererel Cheirmen

Cheirmen

Rerperteurs

VARIETY RELEASE

ODr .0 RETHINAM

Cr.C.K.CGECRGE

Or.H.M.CHANDRAPFA
Mr.A.MANCHAR RAC



Technical Sessicn VI : VARIETY RELEASE

Tc discuss the rprepesels fcr release cf varieties ¢f spices
received frcm different cccrdinating centres & srecial technical sessicn
waes ccnvened.  The prefcrme prescribed by the Centrél Sub-Cemmittee
cn crcp standerds, nctificeticn end veriety relezse wes fclicwed fer
rresentaticn.

The dete rerteiring tc the fcllcwing crcrs/verieties were
presented in the XII Werkshep for recemmendaticn fer release.

Variety releese prepcsals

S1. Centre Crep Culture Nc. Remerks

Nc.

1. Poanniyur Pepper Culture 239 Reccmmended for

Kerala State

2. ICRI Recgicnel Cardamcm  SKP-14 Reccmmended fer
Staticn Karnateke State
Sekleshpur

3. HAU, Hiser Ccriander  DH-5 Haryane.

In A.P.2erecas where
leng duraticn varieties
are grcwn.  The
duraticn ¢f the
variety is 135 days.

4. HARU, Hiser *Fenugreek HM-57 Haryana

*nct reccmmended fcr release
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a) BLACK PEPPER

1) Culture 239 (Panniyur-5) was prcpcsed by Panniyur Staticn,
KhU, Kera2la, and was reccmmended fer release fer Kerela
State. It is seclected frcm the cpen pcllinated prcgeny cf the
lccal  cultiver  Perumkcdi. Distinguishing  mcrphclcgical
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charecters are cvate leaf with accuminte ;tip, shorter

interncdes. .S'tipule is feint viclet et  prctandrcus nature cf
flcwers. Srike is leng, veries. frem  12cm tc 26cm with
ave'rége“greelj ‘berries ¢f 3.196 kg/vine. ~— Dryace 35.71%,
Essential c¢il 12.33% ond  piperine ccntent 3.8%.  Mcst
d'isfingu-iéﬁing fezture is the Prctandrcus nature cf flcwers.,
(‘i&mes dp “well under tﬁcnccrcrping and ccmpanicn crepping
esrecizlly with erecenut. VYicld pctentiel is 3076 kg/he € 1100
vines/ha. Detz may te civen with regard tc litre weicht
alsc.” It is suitable fcr crcwing in 211 pepper grewing tracts
cf Kerala, and haé ‘t=étter ebility tc survive under drcught
ccnditicns.

.«

b) CARDAMCM

1)

SKP-14 Prcpcsed by Indian Cardamem Research Institute,
Regicnal Staticn, Seklespur, Karnateka. Reccmmended  feor
crcwing in Karnataka State.” It is a Malebar type with lcng,
bcld capsules. Mcre than 73% cf capsules are abcve 7.5 mm
dieameter. Yield reccrded is 599 kg/he under irricated
conditicn Whicb is 118% mcre than lccal check. Under rzinfed
cenditicn  yield s 439 kc/ha (81.4% mcre then the lccal
check). Data with recerd tc tc1_erance tc the incidence cf
thrips may be civen. ‘

c) CCRIANDER

1)

DH-8 : (Hiser hnand). Prcpcsed by Derartment cf* vegetable
creps, HAU, Heryana. Selected frcm the indigencus material
ccllected frcm farmers' field in Kernal district (Heryane). It
is 2 dual purprcse, mid-lzte and hich yielding variety with
wider adaptebility. Averace yield under ncrmal. conditicns
ranges frcm 14C00-1600 kc¢/ha. Data is required cn cil centent
and splitting of the fruyits. Reccmmended fcr Haryana and
k.P." areas where lcng dureticn verieties ‘)ar'e;grcwn. The
duraticn cf the variety is 135 days.
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FENUGREEK 57

1) HK-57 : Prcrecsed by Derartment cf Vegeteble creops, HAU,
Heryene. Selected frcm the availeble germplasm ccllected frem
Kurukshetre district «f Feryema. It is a quick grewing dual
purpecse, end hich yieldinc variety. hverage yield under
ncrmel  cenditicns rences frem 1600-1800 kg/ha. Nct
recemmended for want of sufficient dete.

GENERAL RECCKMENDATICNS

1)

2)

50 vines cf each rerrer veriety 50 clumps c¢f cardemcm/ released
shculd be meaintained in concerned research staticn es meximisaticn

rict.

A ncte cn Packece cf rractices tc be fcllcwed fcr each veriety
reccmmended fcr release mey be rprepared and annexed with the
precpcesal in future.

The smell seed semples of vorieties prcpesed fcr release may be
displayed in WKcrkshcp in future.



PLENARY SESSION

Chairman : Dr.P.RETHINAM

Rapperteur : Dr.A.K.SADANANDAN



PLENARY SESSION

The Plenary Sessicn wes held cn the afternccn cf July 28,
1993 under the cheairmanship ¢f Dr.P.Rethinam, Asst. Directcr General
(PC). The Chairman in his intrcductcry remarks ccmplimented the
prcject scientists and the ccerdinater for the exercise dene fer the
last three deays under the atle cuidance ¢f Dr.K.L.Chadhe, Deputy
Directcr General (Hert.), ICAR, New Delhi. Further the Chairman
alsc arrreciated fcr having included twc Srecial Sessicns cne each cn
“"Plenting  Material Prcducticn  and  Distribution” and cther cn
"Multilccaticn Cess Fund Prcject ¢n Rhizcme Rct cf Ginger" as these
twc are vital issues in spices prcducticn. The hcuse wished that
ARDG (Plant Prctecticn), ICAR, New Delhi shculd have rparticipated fer
an effective discussicn cn rhizeme rct of cginger which is cne cf the
burning rrcblems faced by cinger c¢rcwers.

The Chairmen cengratulated the wcrkers for having prepesed
fcur new spices varieties cne each in perper, cerdamcm, ccriander
and fenugreek fcr release. Excert fenugreek all the three verieties
were reccmmended fcr release.  The Cheairman underlined the need tc
gather scientific infcrmaticn particulerly cn nutriticn management cf
spices and the need cf scil scientists asscciated with AICRPS
Frcgremmes.  He suggested tc prerere an ad-hcc scheme fer generating
infcrmaticn on nutriticn management of spices as there is a 3-4 fcld
increase in ccst cf nutrients in the recent past. The hcuse felt thet
the data cenerated by each preject is te be catalcgued preperly end
the incidence cof rests and disceses reccrded tc  get inderth
infcrmaticn  cn  the relaticnship between the treatments and the
incidence cf rests and diseeses.

In crder tc strencthen the investigaticn in large cardamcem and
seed spices in view cf the increesing impcrtance of these creps it
was prcpecsed tc hcld separate grcup meeting cne cach et Gangtck for
lerge cardamcm and cther at Hiser tc take stcck c¢f the prcblems and
fermuleting detailed technical prcgremmes fcr seed spices. The Hisar
centre cffered tc held the meeting at the Haryana Agricultural
University, Hisar during April 1954 befcre the harvest ¢f seed srices
crer.



The rrcceedings of the' Technical Sessicns in the rreceding
twe and half deys end the discussicns arrived et aleng with the
reccmmendaticns were presented by the respective sessicnal chairmen/
raf pcrteurs. Based cn the discussicn the fcllcwing decisicns and
reccmmendaticns were emerced.

The techncicgy that were cenerated fcr different agrc-climetic
regicns by the investicaticn ¢f cach prcject, which were reccmmended
fcr trénsfer tc the farmers, were rresented and discussed. The

infcrmaticns in detail are furnished in the repert civen under each cf
the technical sessicns.

The three spices varieties that were reccmmended fcr
release are :

S1. Centre Crcp Culture Nc. Aemarks

Nc.

1. Panniyur Ferger Culture-239 Reccmmended fer

‘ Kerala State

2.' ICRI Regicnal Cardamcm  SKP-14 Reccmmended for
Staticn, Karnatake State
Sakleshrur

3. HRU, Hisar Ccriander DH-5 rReccmmended fer

: Heryana, Andhra
Pradesh areas
where lcng dura-
ticn varieties
are ¢rcwn es
duraticn is
135 days

+

Based c¢n the discussicn the fcllewing decisicns  and
reccmmendeticns were made:

* The Cccrdinater shell visit cach ¢f the Centres within three

mcnths of the conduct ¢f the Wcrkshep for clese menitcring of
the wcrk.
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Pcst harvest technclcgy prcgreamme mey be taken up by
RICRPS es the demand fcr spices in the internaticnal merket

is increesing

Fcr additicnal requirement ¢f funds the centres mey send
deteiled request with justificeticn sufficiently in advance.

The Cccrdinating Centres  will be respcnsible net only fer
nucleus seed/seedlings rrcducticn but elsc fer transfer cf
technclcgy fer adaptive trials.

A crcup meeting of Phytcphthcra werkers is tc be ccnvened
immediatelly tc  review the rresent disecase management
stratecy and fcrmulate effective preocerammes.

Sclan centre will werk cnly cn cinger. Nc new experiment cn
turmeric need te taken at Sclan. The wcrk’ cn turmeric mey
be discentinued at Sclen.

Hisar and Sclan centres will ccllect Celery cermplesm end
carry cut eveluaticn, Hisar will cease tc be a centre fcr
research cn cumin, in view cf hich disease incidence.

Dhcli centre may alsc wcrk cn black cumin and Ajcwan

Jacudan centre will initiate tbtreeding in cumin and fennel
while cuntur centre will teke breeding wcrk in ccriander.

Guntur and Ccimbatere centres will alsc wcrk cn vegetative

tyre cf fenugreek.

Interverictal hybridiseticn in peprer at Penniyur may te
treated es a University exreriment.

A jcint team c¢f scientists frcm KAU, UAS & NRCS, NBPGR mey
be fcrmed fcr ccllecticn ¢f peprer wild types.
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K11 the centres will send samples cf turmeric tc NRCS fer
'qﬁality evaluaticn. Seed spices germplesm need enrichment
by intrcducticn frcm Bulgeria, Mcrccee etc.  Tree spices need
enrichment by exctic +intrcducticns.

The Werkshep epprcved the prepesal of treating Bhavanisager
(TNAU)  as 2 -.vcluntary” centre, Allahabad  hgricultural
'U;ni_versi.ty‘_: and--CHRDM (Calicut) wil‘lll"awi_Sé s‘érv_e' a§ vcluntary
centres. | | o



LIST OF PARTICIPANTS

Gcvernment cf Kerale

1. Sri P.P. Gecrce
Hcn'kle Minister for Agriculture & Animal Husbendry

Indien Ccuncil cf Agricultural Reseerch
Krishi Bhavan, New Delhi - 110 001

2. Dr.K.L.Chadhe
Deruty Directer General (Herticulture)

3. Dr.P.Rethinam .
hAsst. Directer Generel (Plantaticn Creps)

4, Dr.P.S.Midha
Principal Scientist

Prcject Ccerdinater

5. Dr.h.K.Sedanandan
NRCS, Calicut

Spices Bcard / Indian Cardemcm Research Institute

6. Sri T.Nendakumer, IAS
Chairmean

7. Dr.C.K.Gecrge
Executive bBirectcr

8. Dr.M.R.Sudershan
Scientist-in-charge
ICRI, Saklespur

S. Dr.V.Krishnakumar
ICRI, Myladumpara

10. Dr.deseph Themas
ICRI, Myladumpara

11. Dr.K.M.Kuruvila
ICRI, Myledumpara

Gevt. of India, Directerate cf Cccca, hrecenut &
Sgices Develcpment

12. Sri E.Velergpan
Directcr
Directcrate ¢f Cccce, Arecanut & Spices Develcpment
Calicut - 673 005, Kereale

Maticnal Research Centre fcr Spices (ICAR)
Merikunnu PC, Calicut - 673 012, Kerala

13. Dr.K.V.Peter
Directer
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14, Dr.Y.R.Serma

15. Dr.K.V.Ramana

16. Dr.K.Siveraman

17. Dr.G.N.Dake

18. Sri S.Devesahayem

19. Sri B.Krishnemccrthy
20. Sri M.knandaraj

21. Dr.B.Sasikumar

22. Dr. T. Jchn Zechariah
23. Dr.dchny A.Kallupureckal
24. Sri N.M.Usman

25. Sri P.Balakrishnan

NRCS Cerdemcm Research Centre
Heravanad PO, Apreancele, Kernataka

26. Dr.M.N.Venugcpal

CPCRI, Kesaraged / Palcde / Kayangulam

27. Dr.M.K.Nair
Directcr

28. Dr.P.K.Krshy
hcting Jcint Directcr
CPCRI RS, Kayanculem

29. Dr.K.U.K.Nambccthiri
Scientist-in-charce
CPCRI RS Palcde

30. Dr.P.S.Revindren
Scientist
CPCRI RS, Pelcde

NBFGR Regicnel Staticn,
Vellenikkara - 680 654, Trichur, Kerale

31. Dr.V.K.Muraleedharan
Princiral Scicentist

32. Mr.V.h.Rmalraj
Scientist
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Scientists frem Cccrdinating Centres

Kerela Acricultural University

PAMPADUMPARA

33. Dr.C.T.hbraham
hsscc. Prcfesscr (hcrcncmy)
Cerdamcm Research Staticn
Pamradumpers - €685 553
Dist. Idukki, Kereale

34, Mrs. Meye LCevi
hsscc. Prcfesscr (Breeding)
Regicnel Agricultural Rescerch Steticn
Ambalavayal - 673 593
Dist. Wynad, Kerala

35. Ms. Meicykutty P. Mathew
hsst. Prcfesscr (Entcmclccy)
Cerdamcm Research Staticn
Pamradumpera - 685 553
Dist. Idukki, Kerala

PANNIYUR

36. Dr. K.P. Memmcctty
hsst. Prcfesscr (P1.Path-lccy)
Feprer Research Staticn
Penniyur - 670 141
Dist. Cannancre, Kerele

37. Mr.K.N. Satheeshan
hsst. Prcfesscr
Peprer Research Staticn
Panniyur - 67C 141
Dist. Cannancre, Kerela

Tamil Nadu Agricultural University

CCIMBATORE

38. Sri R.S.Ahzhakiamenavelan
Breeder
Faculty ¢f Hcrticulture
TNARU, Ccimbatcre - 641 003

3%. Sri F.Salal Rajan
Jr. Pathclcgist
Faculty ¢f Herticulture
TNAU, Ccimtatcre - 641 0C3

YERCAUD

40, Sri L.Pucalendi
hsst. Prcfesscr
Herticultural Rescarch Staticn
Yercaud - 636 602
Cist. Selem



41. Sri K.Manivannen
Jr. Breeder (Hert.)
Herticultural Research Staticen
Yercaud - €36 602
Dist. Salem

University of hgricultural Sciences - Bangelcre

MUDIGERE

42. Dr.H.M.Chendrapra
Breeder
decicnel Research Steticn
dudigere - 577 132
Bist. Chikmagalur, Kernataka

43. Sri S.M.Shentaveerabedreiah
hcrenemist (Hert.)
Regicnal Research Staticn
Mudicere - 577 132
Dist. Chikmagalur, Karnatake

44. Ms. C.Parvathi
Jr. Entcmclcgist
Regicnel Research Staticn
Mudicere - 577 132
Dist. Chikmecalur, Karnatake

University cf hcricultural Sciences - Dharwad

SIRSI

45. Sri P.M.Gangadhararre
Jr. Herticulturist
hcricultural Rescarch Staticn (Pepper)
Sirsi - 581 401
Dist. Uttara Kennada, Kernataka

46. Sri M.S.Lckesh
Jr. Pathclegist
hgricultural Research Staticn (Perrper)
Sirsi - 581 401
Dist. Uttara Kennade, Karnataka

kndhra Pradesh Acricultural University

GUNTUR

47. Sri N.Hariprasad Rar
Jr. Breeder, (Hert.)
Regicnel Acricultural Research Staticn
Guntur -~ 522 034
hndhra Pradesh



CHINTAPALLI

48.

49.

Dr.E.Nagchabhushanzm Reddy
Herticulturist

Recicnal Agricultural Reseerch Staticn
Chintagalli - 531 111

Dist. Visakha, Andhre Pradesh

Br.V.Chiranjeevi

Plant Pathclcgist

Regicnal Agricultural Research Staticn
Chintapalli - 521 1N

Dist. Visaka, Andhre Pradesh

JAGTIAL

50.

51.

Dr.h.Mencher Rac

Herticulturist

Regicnal Agricultural Rescarch Staticn
Jagtiel - 505 327

Dist. Karimnagar

Dr.M.A.Rahman

Jr.Pathclcgist

Regicnal Agricultural Research Staticn
Jactie} - 505 327

Dist. 'Kerimhacar

Gujerat Acricultural University

JRGUDAN

52.

53.

Dr.I.D.Patel

Prcfesscr

Srices Research Staticn
Jagudan - 382 710
Dist. Mchsana, Gujareat

Dr.G.M.Patel
Jr.Breeder

Spices Rescerch Staticn
Jagudan - 382 710
Dist. Mehsana, Gujerat

Rajasthan Agriculture University

JOBNER

54.

55.

Dr.S.L.Dashcra

Breeder

SKN Ccllege cof Agriculture
Jcbner - 303 329

Dist. Jaipur, Rejasthan

Dr.G.R.Chaudhary

hsscc. Prcfesscr

SKN Ccllege cf hgriculture
Jcbner - 303 329

Dist. Jeipur, Rajasthan
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£6. Sri M,P.dain
Jr. Pathclegist
SKN Ccllece of Agriculiure
Jcener - 303 329
ist. Jaipur. Rajesthen
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Br.S.Acara’

Jdr. Bicchemist

SKN Ccllece of Agriculture
Jchper - 303 329

Cist. Jeipur, Rajisthan

Orisse University of Acriculture & Techncicgy

PCTTANCI

58. Dr.D.C.Mchenty
Breeder
Hich Altitude Research Steticn
Pcttangi - 764 039
Dist. Kereput, Crisse

59. Mr. D.K.Dash
JrR. Breeder
Hich Altitude Research Staticn
Pcttangi - 764 039
Dist. Kcraput, Crissa

Dr.Y.S.Parmar University cf Hcrticulture & Fcrestry

SCLAN

60. Dr.B.N.Kcrla
Breeder
Dert. cf Vegetable Crcrs
Or.Y.S.Parmar University cf
Horticulture & Ferestry
Sclan - 173 230
Himachal Pradesh

61. Dr.N.P.Dchrcc
Jr. Pathclcgist
Dept. cf Vegetable Creps
Dr.Y S Parmer University cf
Herticulture & Ferestry)
Sclen - 173 230
Himachal Pradesh

62. Dr.R.K.Gcyal
hsst. Bicchemist
Dept. cf Vecgetable Crors
Dr. YS Parmer University cf
Herticulture & Ferestry
Sclan - 173 230
Himechal Pradesh
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New Centre

Heryana Agricultural University

HISAR

63. Dr.K.K.Thakral
Dert. cf Vecetable Crcrs
HAU, Hisar - 125 004

Heryana

64. Dr.hvtar Sinch
Dept. cf Vegetable Crcps
HAU, Hisar - 125 004
Haryana

Particiratinc centres :

65. Dr.C.Anchanam Alacia Pillei
Prcfesscr & Head
Herticulturel Rescarch Staticn (TNAU)
Pechiparai - 629 161
Kanyakumari
Tamil Nadu

66. Dr.Feter G.B.Vedamuthu
Prcfesscr & Head
Herticultural Research Staticn (TNAU)
Thediyankudissai - 624 212
Dindicul, Anna District
Tamil Nadu

67. Dr.K.Kumaran
Asscc. Directer of Rescarch
Regicnal Agricultural Research Statiicn
(Kerala Agricultural University)
Ambalavayal - 673 593
Dist. Wynad, Keralz

68. Dr.K.Bhavani Senker
Ahsst. Prcfesscr
hgricultural Research Staticn (TNAU)
Bhavani Sacar - 638 451
Tamil Nadu

Gevt. of Kerala / Temil Nadu / Andhra Pradesh / Pcndicherry /
Madhya Pradesh / Haryana

69. Sri Ujacer Singh, IAS
Directcr of Herticulture
Gevt. cf Temil Nedu

70. Mr. Methew Philip
Jcint Directer of Acriculture (Spices)
Gevt. of Kerala
Vikas Bhavan
Trivandrum - 695 033



71.

72.

73.

74.

Sri P.Sreenivasa Reddy
Jeint Birecter ¢f Acriculture
Karimnacar

Andhra Pradesh

Sri M.C.Ravindran
Dy. Directcr cf Agriculture, Mahe
Gevt. of Pcndicherry

Sri B.L.Pandey

Jeint Directcr ¢f Herticulture
Gevt., cf Madhya Pradesh
Bhcrel

Sri M.D.Sharme

Deputy Directer (Herticulture)
SCc 3013-14 Secter 22D

Gevt. ¢f Haryena

Chendigerh - 22

Kerale hgriculturel University

75.

76.

77.

78.

/9.

80.

81.

82.

Dr.h.M.Michael
Vice Chanceller

Dr.M.Aravindakshan
Directcr of Reseerch

Dr.C.C.hbrzhem
hsscciete Dean

Dr.vV.K.Sasidhar
Directcr cf Extensicn
KARU, Mannuthy - 680 651

Prcf. V. Sukumara Pillai

Prcfesscr & Head

Recicnal Agricultural Rescarch Staticn
Piliccde - 670 353

Kasaraccd Dist., Kerala

Dr.G.Sreckandan Nair

Prcfesscr & Head

Dept. ¢f Plantaticn Creps & Spcies
Ccllece cf Agriculture

Vellayani

Dr.A.I.Jcse

Prcfesscr & Head
CcHecge of Herticulture
Vellanikkare

Dr.E.V.Nybe

hsscec. Prcfesscr

Kerala Acricultural University
Vellanikkara



Cr.K.K.Itrahim

hsst. Frcfesscr

hericultural Research Statirn
Mannuthy - 680 651

Cther Acriculturel Universities

84.

85,

86.

QrT
87.

88.

89.

90.

91.

Dr.Il.Irularien

Deen (Hcrticulture)

Feculty of Hcrticulture

Tamil Nadu Acricultural Univesity
Ccimbatcre - 641 003, Tamil Nadu

Dr.P.Rancaswami

Prcfesscr & Heed

Herticulturel Research Staticn

(Tamil Nadu Agricultural University)
Yerceud - 636 602

Dist. Salem, Tamil Nadu

Dr.B.S.Dhankhar

Prcfesscr & Head

Dept. cf Veceteble Crcps
Haryane hgricultural University
Hisar - 125 004

Heryana

Memters

Dr.P.C.Sivaraman Nair
Directcer cf Research (Retd.)
"hiswarya", Thachincanadam
Malappuram - 695 325

Dr.K.I.Wilscn

Prefesscr & Head (Retd.)
27/1981, Chirakulam Rcad
Trivandrum - 695 001

Dr.P.C.Sundarabeabu

Prcfesscr & Head

Department ¢f Entcmclccy

Centre fcr Plant Prctecticn Studies
TNAU, Ccimbatcre - 641 003

Dr.K.R.Maurye

Prcfesser & Head

Derpt. cf Herticulture

Rajendra Acriculturel University
Bhcli - 843 121

Biher

Prcf. R.Vikraman Nair
Ccllege of Hcrticulture
KAU, Vellanikkara
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Prccressive farmers

92. Sri WPAR Nagarajen
Pattiveeraenpatti - 624 211
Dindicul, Q.E.M. Dist.
Temil Nadu

93. Sri MSP Rajes
Cauvery Peak
Yercaud PC
Salem Dist
Tamil Nadu

94, Mr. Jcy Vclkert
VIII/405, Tannimccd Rcad
Nedumkandam
Idukki - 685 553

Herticultural Input Acencies

g5. Mr.M,Remcld
State Ferm Ccrpn. cf India Ltd.
Central State Farm
PC Aralam Farm - 670 673
Cannancre Dist., Kerale

96. Mr. ARject Presad
Cirecter (Marketing)
Sunitrcn Internaticnal
Pcst Bex Nc.2879
28/18 (il Rajendra Nacer
New Delhi - 110 060

97. WMr.R.Subramanian
Regicnal Manager
Hindustan Ciba-Geicy
C/c T.Stanes
8/23-24, Race Ccurse Rcad
Ccimbatcre



hdditicnal participants list

1. Mr.G.Gangadhar
VST Industries Limited
Biversificeticn Derertment
Sercver Centre
5-9-22, Seccretariat Rcad
Hyderatad - 500 004

2. M/s. Elrcn Instrument Cc. Pvt. Ltd.
B-2 Satkar Buildinc
79-80 Nehru Place
New Delhi - 110 019

3. M/s. Indc-American Hybrid Sceds
P.B.Nc. 7099, 17th Crcss, 2-h Main
K.R. Rcad, Banashankari - II Stage
Bangalcre - 560 070

4, Dr.N.N.Sharma
Rallis India
Bangalcre - 560 058
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Dr.D.C.Sastri
AV Thcmas & Cc.ltd.
Ccchin - 682 018

6. Mr.C.G.Mencn
Ccnsultant (Sandcz)
Ccchin

7. Mr.R.Jycthi Basu
Prcduct Research and Develcpment
Hindustan Ciba-Geicy
Madurai

8. Mr.Jd.Jdacchb
Hindustan Ciba Geicy Ltd
47/1026 hshcka Rcad
Ccchin - 17

9. Mr.M.P.Ah.Shamsuddeen
Pyrites, Phcsphates & Chemicels Ltd.
Ccchin

10. Mr.K.N.V.Panicker, Ceclicut
11. Mr.K.P.Peter, LDC, Calicut

12. Mr. M.Indrasenan
Develcpment Manager
Rallis India Ltd
horcchemicals QDivisicn
Nc.5, Rachupethy Lay~cut
Saibaba Cclcny
COIMBATCRE - 647 011
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13.

14,

15.

16.

17.
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Mr.N.V.Jcse

Cencert Spices & Exports Ltd
Kuttenellcre ‘
Trichur - 680 014

Mr.Purushcthama Kimal K K
Ccncert Spices

Kuttanellcre

Trichur - 680 014

Dr.J.P.Singh

Head, Dert. cf Herticulture
Klahatad Agriculturel Institute
RNahatad - 211 007

Uttar Pradesh

Dr.K.Vv.Satheesan
CWRDM, Kunnemangalem
Calicut

Mr.R.Hali

Directer of Agriculture (Retd.)
Pearl Hill

Attingal
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LIST OF CCORDINATING CENTRES UNDER AICRP ON SPICES

kKA ko PN AR AR Ir A AR R R R kY ARAFAXL AR AER SARA 0 R ARRS AR FRARS n A AFTALAKIR - whE

Ferdvacriers @ K11 Indte Ceerdinated kescarch (rcject on Srices
C/c NRCS, Celicut - 673 C12. Kerele (Fhere 5€794)

AR N iR R AR ARREAR I RE AR AAA AT AL RRN A AL FTAAARET A0 A adARh? XAFARAKAK rhdRAiadsAd A

1. Pe-rer ~esearch Staticn €. e a2l Aericulturel Reseerch Statien
‘Karzle hcri. University) (krdh z rredesh herl. Upiversity)
PACPIYUR, P.BMe.113 gF{ TIRL - ECE 327
Ta!iparamta - €70 141 v.st. Ki iTpager
Dist. Cenrancre, Kersaia Lndhra Fradesr

2. Cardarcm Resecarch Staticn 1. Hich Fltitude kesearch Staticn
(Kerala Agricultural University) (CGrissa Univ. cf heril. & Techrcolegy)
PAMPHRDUMPARA - 685 553 FCTTANGI - 764 03¢
Dist. Idukki, Kerala Dist. Kcraput, Crissa

3. Dert. of Spices & Plantaticn Crcps 11. Spices kescarch Station
Collece of Herticulture (Gujarat ‘grl. University)
(Tamil Nadu khericultural University) JLGUDAN - 382 710
COIMBATORE - 641 003, Temil Nadu Dist. Mchsana, Cujarat

4. Horticultural Resecarch Staticn 12. SKN Ccllege of Acriculture
(Tamil Nadu Acricultural University) (Rajasthan herl. University)
YEKCAUD - 63€ 602 JOBNER - 303 32¢
Dist. Salem, Tamil ‘Nadu Dist. Jdeirur, kejasthen

5. Regicnal Research Station 13. Dept. cf Vecetable Crers
(Univ. of Agrl. Sciences-R) (br.YS Permer Univ. of
MUDIGERE - 577 132 Horticulture & Fcrestry)
Dist. Chikmacalur SCLAN - 173 230
Karnataka Himachal Preadesh

6. Acril. Rescarch Staticn (Perrer) 14. ICAR Research Ccmplex
(University of Acrl. Sciences-D) for NEH kegicn
SIRST - 581 40 Tedung
Dist. Uttare Kannada GANGTOK - 737 102
Karnataka Sikkim

7. Regicnal Acril. Kesearch Statien 15. Derartment cf Vicetable Creps
(k.P.Acril. University) Haryara Agricultural University
CHINTAKPALLI - 531 111 Hisar - 125 004
Dist. Visakha, Andhra Fradesh Haryanea

8. Regional Agrl. Research Statien 16. Derertment cof Herticulture
(hAndhra Pradesh Agrl. University) Tirhut Ccllece cof Acriculture
GUNTUR - 522 034 Rajendra Acricultural University
Andhra Pradesh DHOLT - 843 121

Muzeffarpur, Bihar

rvs/940107



