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Abotft th is Kzpont

Uay I placz be4ofiz you the. Annual Rapofvt o{, thz KiL IncUa 
CoofidUnatzd He.6e.a/Lch Vfioj^ct on Spic&6 (ATCRFS) ' ffiH the, pz/ujod 
ApJul 1, 1994 to HaAC-h 31, 1 9 9 5 . ThX& the. Tenth
tnc'ependayit Annual Repofit the SPJCES PROJECT and coveM 
K.e6ean.c.k a c t iv ^ e s  61 pfioject& conducted by 41 Scientiiti baied  
-in 16 c.ent/ieA located In 11 States o{i Ind̂ ijx. ThU Kepont ha6 
special ^tgni'^cance o4 ^  c.ontahi6 the detailed Kepofvt on the  
ongoing Ae4>ea/ich pAojecti that ha6 been continued aA approved 
dufUng the VIJJ Plan bt&lde^ expeAimentA that weAe added a& pen 
decC&^nA taken duntng the XII Wofikihop {July 26-2S, 1993) held at 
TjUcIiua, KenaJbx. The pAe6ent AepoHt mclude/i the liht of, geAmplatm 
holdin^A. Co&t e le c tiv e  Wiategy to manage PhytophthoAa ioot Kot 
>6t biack pe.ppeA, JinteKCAopping <n. tujimejdjc, we.ed contAol in  
coAumdeA, quality analyii& in -fennel and cumin etc. JntenAi^cation 
Oj< AeAea/ich on bijocontAol in the management ô  diseaAeA and peAts 
0̂  ApiceA, Ae^eoAch publicatijonA, meteoAological data (Aom the 
CooAdinating CentneA, budget, A ta^^g patteAn, etc. aAe alAo 
{vJin/J^ked.

The CooAdinating CentAeA located at the State AgAicultuAat 
UiiiveA^ijUeA have taken up the aAAigned technical pAogAammtA 
Ae/iiouAly and pAovided thexA RepofvtA wkich helped in compilatian 
oi thiA document. The AAAociate ViAectoAA, PAô eAAoAA and Head o{ 
0(lice^ aA well, oa the Acientiiic and otheA AtaU In. a ll  the CentAeA 
deAPAve ouA appAeciation ^oa pAoviding the neceAAoAy data whA.ch 
tnahl^d uA in compiling thiA AepoAt in time. We ptace on AecoAd 
the. kelp and Auppont Aecei.ve.d {/torn the. ViAectoA and Ata^  ̂ o{ HSR 
who have AendeJied oAAlAtance in the functioning oi the Coofidinated 
Vkoject. I acknowledge the AeAviceA oi Va. A.K. Johny, Technical 
InioAmation O^ îceA and Maa. P.V. Salt, StenogAapheA, PC a Cell in 
bninging out tlvcA Repont in time.

d

(Va.S.EVISON) 
PROJECT COORVWATOR

Calicut 
July 1995



The /^ICFP cr Spices w?'s irStic’tec' ip 1971 with thf cbjcctlvcs 

rf cvclvipc vprieties rc sis iPPt/tclcrent tr pests rnr* c'iscpsrs, 

ptenc'f'rc'ispticn cf errr-tcchnfaur s suite c' to c'iffcrcrt errr-clirretic 

rcficrs cf Inc'ie, cvclvinc ccntrcl rrresurrs tc frer^cc pests pnc* c*fscpscs 

with iripifrurr rrsicupl trxicity epc* c*cvclcpzpc linkpct s bftv^ccn r'iffcrcnt 

prcpcir? vvcrkjpr cp Spices Pcscerch & Ccvcirprrrpt. The 12 rrenc'ftcry 

spicc crcps cf the Prrjcct rrc Bleck Ppppcr, 5ir?ll fpc’ Lt*rrr 

C?rc"ptrrrr, Girrcr, Turrrcric, Nutmfp, Clcvc, Cinnpircp, Ccrippc'cr, 

Currip, Frpucrcck pnd Fcnrcl. Pescerch pchicvrrrepts cercrrtrc' frcrr 67 

rcscerch prcjccts r'urirg 199*-95 ip spiccs irrprevcrrePt, prcductirn, 
prctccticp ppc* quellty rspccts ccnc'uctcc" et 16 Cccrc'inrtipc ccPtrrs brscc* 

et 11 Acpiculturel UPivcrsities enc' cpc IC/f-F Rcseerch Ccirplrx Ip 11 

Stetcs cf Inc’ie (by Scicptists) pre bichlichtr

The irrpcrtePt fceturcs hevc been Ipr'ucticn cf twc pcvs- centrcs 

-  Cbcli in Bihpr end Hiser in Hrryrnr. Fffrrts hevc beep trec’c tc 

initietc new Centres Ip W st Brpcel, Utter Pree’esh, Wedhye Prec'esh ppc' 

iVeherestrp stetes. The Irpt /^ICPPS Wcrkshcp wes: hcl<̂  et Trichur 

r'urinr July 26-28, 1993 which critlcelly evrluetec* roserrch results cf

prcjrcts enc" fcrrruletcc* p c w  prccrerrrrcs. The Ouinaumpiel Review Teenr 

CP the AICPP cn Spices hes rcviewec’ the Prcject wcrk enr' rreĉ e 

re ccrrn'enc'aticps.

Srrrc cf the hichlichts ere ccllecticn r f  wile" pepper ccnrpleffnr 

frrrr Shcvrcy Hills, ic’cntificrticn cf Zr-17 fr r  hich yield in cincrr, 

leyipc cut cf MLTs in clcvc end clnnemcn ir  4 Centres, efftcecy cf bic- 

ccptrcl eccnts in Phytcphthcrc feet ret diseese in Bleck Pepper, sell 

eppliceticn cf Trichcdernre in ccntrrllinc rhizcrre ret cf cincer, use cf 

cpicr leef extract tc ccntrcl powdery rrildew in ccriendcr etc. 

intercrcpplnc with Bhendi with Turrreric et Dhcll end Scybcen (pftcr 

first irulchinc) et Pcttenci hevc been fcund prcflteble. Veriety relerse 

betnc e reculer activity, ebcut 10-15 prcpcsels which ceire  ̂up durinc 

1994-95 will be discussed in the next Spiccs V^crkshcp. The Centres 

else tcok up the wcrk cn preducticp end distributicn cf plrntinc 

freteriels very sericusly end the Icrpe.ct is rckncwlcdged by the 

clicptfle v iz ., the prcnrcsslve fermcrs whc ere cur epcstles cf 

extcnfricp.

SUMMARY

. c y V w

(Dr.S.FDISCN) 
PPCJFCT COORDINATCP

pvs/07/95



INTR(X>UCTION

The All Ircfie Cccroiretrd ReeePrch Frcjcct cn Spiers we? the 

first-cvpr etterrpt nrede by the irdier Ccurcil cf Aorici^lturaJ Ftseerch 

tc iritipte crae rise t  resfsrch set up cr Spiccs, It startrc* ep e 
ccrrbirfd Prcjcct cr- SpJccs ere Cerhevvrut ir 1971 with the htrfcfouprtrrf 

pt the Ccrtrel Plerteticr Crcpf FfFcercb IrBtjtute, Keseraccc. AJthcugh 

the research suppcrt wes fcrthcorrirc thrcuch the Cccrdfretcc' effcrtr 

brtwfcr the vpricus Stptr ApriculturpJ Urivcreitirs, thf ICAF dccidtd to 

bffurcetc the ccirtircd Prcjcct irtc twc ircrpcrdcnt Prcjfcts v iz ., cr 

Spicts end cp Ceshfv f̂put ir  1986. AcccrdircJy, the headqOertcrF cf the 

Spiccs Prcjcct ir Iccpstcd ?>t the Neticrel Fescerch Cerfrc for Spicce, 
Celicut. This K'pticrpl Fcsrerch Certrc hP£ however beer upgraded re 

Irdier Institute cf Spices Pceepreh sirce July 1995.

The AICFP cr Spices which wes iritieted ir  1971 (IV Pier)

bed, to bfoir with, four Cocrdirptlrc Certres with just four crops 

(Black Pepper, Cerdprrcrr, Girocr & Turrreric) prd this wps? experded tc 

16 Certrfs end tc cover 12 SpJccp ever the ?ubeeQuert Pier periods, 

v iz ., V, VI, VII & VIII Plrrs. Now the Project h^s Centres oprrpted ir  

Kerplp, Kprpptakp, Tprril Ne.dv, Andhra Fredceh, Orisse, Bihar, Sikhiir,
Cujeret, .Vehereshtre, Heryera pnd Hinrechpi Prpdesh. These 16 Certrce 

ere JccPted ir  the rcfpective Stpte Apriculturel Universities PIU? er 
ICAP Irstitute. However, the ietest edditior bes beer the ppprovel by 

the Govt, of Irdip to iritlptc Cocrdirpted rcseerch cr Spiccs in foi;r

rrcre Centres durirc the VIII Plpr period itself end these will bf

loccted ir  the Stptes of Vest Bencel, Uttpr Predesh, /Veherpshtre & 

l^edhye Predcsh. The rew Centres ccrrr into operption frcrr April 1, 

1995 pnd the cverpll strercth of 20 Ccrtrrs would cover e wide rargc of 

Spiccs v iz ., Bleck Pepper, Srrell Cerdeirorr, Lproe Cerderrcrr, C irg e r ,  

Turrreric, Currin, Coriendcr, Fcrrel, Ffnuoreek, Clove, Nuttrep S 

CSrretrcn.

Manctetc

The objectives of the Coordineted Project prc :

• evclvinc hiph yieldino verieties resistent/tolerprt to discpses prd 

pests;



«

cterderd iset io r  cf eprc -trchnioucr fcr the crcp? iTc'cr d i f f f r c r t  

poro-cJirretic ccrcfiticrp;

cvclvirg ccrtrol rrcesurfs fcr irejcr prft? rrc* c?ircefcr; rrd
* wcrkirc es irtrr-facr ere* ffcc'-bpck bftv 'crr  5/*L'f, I r d ie r  IrstJtutc' 

of Spicfs Frscerrh  end the ICAF

;  3 :

History and activities

The first Wcrkrhrp cf the AICFTS wce> held ft CFCFI, 

KfFprpcod Ir Dec. 1971 whrrcir the reseerch prcMfirf tc he tpcklcd 

under AICFFS V'-erc identified end technicel prccrerrrrcF drewr erd 

frr picrrentrd. Sircc thrr the pcrfcrrrence cf v?r/cuF rrsrcrch

prcgrerrrrcf under the Frcject war reviewed et the Anrtel/Picnnie] 

V'orkshcps held during the yeere 1P72, '75, *78, '61, '83, *85, '87,

•ee, '89, '91 end '93. The wcrkino cf AlfPFS fcr ten yei r̂F (1982-9?) 

wef reviewed by the Quinauer-riel F^vif\^ Tcprr erd the report suhrritted 

tc ICAP. The ICAR after ^cceptirc the Pepcrt cf the GFT hef elrerdy

initieted neces?ery ection on the vericur reccrrirerdeticns rrpde.

Dr. N .̂C. Nprrbier the first Prcjrct Cex'rdiretcr of the

ccrrbined Project cn Spices end Cefhewnut frcrr itr ircepticn in 1971 till 

his rctirerrent ir  April 1985. Cr. '̂‘ .K. N>ir, Cirectcr, CPCFI,

Keserpgcd held eddltlcnel chencr es Project Cocrdiretcr during 1985-86. 

Dr. ?. Edison took ever es Project Cocrdiretcr during Nprch 1986 ?nd 

if  continuing ir  the seirc cepecity till date but fcr e breek fcr twc

ycers while hr wes on deputetion to the FAO cf the Urifed Npticnf and 

posted es Spices Feseprch Expert in Pangledesh. During the irterrecrurr 

(Jar.93 to Jan.95), Dr.A.K.Sadanenden was functicning es Ir-ehargr 

Prcject Cocrdinatcr.

We place cn record the dynarrisrr and great vision rendered by 

Pr.K.V.Ahirrd Bevpppe, the ther Director' cf CPCFI, Kesaracod who has 

helped in trany ways ir providing the necessary host Institute facilities 

tc initiate the AICFP Systerr on Spices. The guidance and support 

received frorr Dr. V.K. Nair, Director, CPCFI ir the ectivitier of the 

Spices Project is gratefully acknowledged. The help end assistance 

rendered hy Dr.K.V. Peter, Director, Indian Institute of Spices Pesfanch 

end our colleagues at the Irstitutr ir  the eirccth rurrirc cf the Prcjrct 

during the period under report ir also acknowledged.



PROJECT COORDINATOR'S REPORT

Thf All Irdie Cccrdirptcc Pcerrrch Frcjrct (AICFP)’ cr Spiccf 

is vested with the nr-src'etc to carry cut Fcicrtific rcscerch to c'rvclcp 

Iccetion pprcific tcchrolcgy tc puorrcnt spier? prcc'uctivity in the 

ccuptry. Problrnr cricrtcd rrerercb her beer crvieeocd ir  bleck 

pepper, srrrll ere* larcc ce^c'^n'crr, oinacr ©ncf tt«rfrcric, tree spices 

(clcvc, rutrrep erd cirnetrcn) erd seed spices (corSendcr, cutrir, ferreJ 

end fenugreek). Scientific repeerch cf thcec 1? Spicc crops ere cprried  
cut in 16 C ertn s of AICRP5 bercd ir  eleven AcricultursJ Uriver?lfies 

erd ore ICAP centrc et Gergtck. The rescerch progrerrrree srr cerried 

cut under four bread heeds, Genetic Pescurccf-, Crop Iirprovcrrcnt, Crop 

Production ircludirg Guelity erd Crop Protection. The Project 

t'oordinetor is besed et the Irdien Institute cf Spices Fcsearch, Celicut.

History

The AICPP on Spices wes fcrrruleted during IV Five Yeer Pier 

(1971) es 0 coirbimd AICRP or Spices end CesheWnut. The first 

corrbined Vforkshop wes held Ft Kpsereccd in 1971 and rcseerch 

programnres iritietcd ir four spicc crops (blsck pepper, cerdeirorr, 

ginger rrc turrreric) et four centres (Penniyur, Perrpadurrpere, N^udigrre 

erd ScJen). Curing V Plpn, rrseerch on seed spices wes initlsted erd 

intensified work on ginger by rdding five trore centres (Jcbn<rr,

Jeguden, Guntur, Coitr-betcrc end Pottrngi). During VI Plen, four new 

centres were added (Sirsi, Vellerikksre, Chintapelli end Yerceud) tc 

further intensify work on black pepper, ginger and turrreric. During

VII Plen, two iTore centres were added (Gangtok erd Jegtial) cnc for 

turrreric end the other for large cerdatronr in Gangtok. During VIII 

Plan, two new centrcs one et Hiser (Faryene) end another et Dholi

(Biher) wer< added tc intensify work or seed spices and turireric thus 

treking the total to 16 Peseerch Centres which are based in 11 

Agricultural Universities erd the Gangtok centre under ICAP Peseerch 

Complex, in 11 Stetes of Indie.

As a result of the recorrrr'cndetions of a Ferlianrcrtary

Corrrrittec or Spices, four were new Centres have been added to the 

Coordinated network during 1995-96 and this will be located ir  the 

Stetes of West Bengal, Uttar Pradesh, Maharashtra and ^^8dbys Pradesh,



5

Thr ?,'jcrs- \ ' c r ! f h e l d  ct Ccp (1978), Trichtr (1981), Cellcut 

(i083), Tp5 /̂endrun’ (198?), Guriur (1987), Solcn (1988), Ccifr^eto^c

(1CS&), Triverc’rurr (199‘J) erd Trici-*U'~ (199.^), TN V'crkehops rcvlcvv'cd 

procrcfF cf rcsf?rcb prd c'crcrdinc u p c p  fhc rcrd? of the country 

frebkd lor.Tuict’CP of rt a iTchrJcsl prcc^errrrr?.

crjd bL!dc,cf

-.pt stifff ?trtr';/.r‘ c-? MCS-P cr Spjccc ^orfist5= cf 53 Scicrti&te 

eur.'cj’ ^fd cy trcnricp} (21) -jrd au>'3ijc'‘ y (3) irei^jra the ictei 65 rte ff. 

The cniuc’ b.'dcct v̂ . 5̂ iPrrfrc-'-d f r c "  F r d 5 .6  Jpkhs i r  19P5-86 

Pf.c.S.OO lr;^h3 JP 199A..f'5-

cc £̂v?I.C‘5

” o< bp.CCS vc?'icd w ith —0- - friepdp4<̂— t0 -<tcvxlop.

icci.t;;.-' spr'-'jT;c ?crctcchric:jc f  for ''us■̂ c‘^̂ re:̂ l,c ?pir^s prcducticr. A 

■ ’ t?r'''"I’Ofij c r ’̂ rc'-ch rrv isrocc  er'd I'f 3.t?rch-“ projects^ fC'Prrtf]et<=^d-to 

;oi; 'crt*’- end c i f r a i i r .  There r - t  6 prcjrct& artd discjpJJLrrc v\lsf

d :r irk '\. iK '. '■ 3i ir* Crcp I f  prcvf ( jpclvdjrg...Crjacti^ rf-pcxicc*'-?^i

11 .> <1'"'̂ o P r jd tc t lc r , ~,n Ouc-lJty irrprcverrcrrs r̂Pd M -  irt .Crcp

5 6-cr:c^j'c'- The crop v̂ 3?c d :s ? ii* 5 tM '--c: proj^ct?^ ar<̂  *>ê ppcr— 8, Fi^eJl 

Ct'rc£T''rr J, i.-vroc crrdrrrcir 3, f in r r r  'z, t̂ .̂ ’̂ iTcric 5, t"Cf spicfs- -6̂  

ccid (i-'cr r  7, rurrir f -rn c i C r rd  .5)̂ .̂

Thr sclicrt ecbicvcmert?' irede- dur:ipc-'the- 'y«»r 1994-9f prr 

vrurrci'etcd hric'.''*:

GEj îf-rryc reso lir c es  ;

The cfrjTpipsrr hcJdircs ircJ'Uc'iac ^wiid _erd - -cxt>tvc-acccssiGoe 

freir'tt'inrd rp the 16 ■Croif'dkidiina _C-<Ĥ ire ̂  es on Merch 31, 1995 ere
oi vrn clKCwhcrf.

1.! '*a?.ack._pe‘pp tii_ ;___Th*ŝ -Vê pcaud Ccrtrc-ccJlcctcfJ 20 rlJte from

Shcvrcys Hills. The SSrsi Cei- r̂e uR.d€-rtook. e survey of the 

THT^chElli +crtst£^ _Hcmav&r- €*-^<er'sur- eress Jfp -siserch of ocrTrpJeFm; 

citrllariy the Chintepelli Cepjrt tccH up the surv< y in TirtPde-̂ r̂ d 

Pc rtare<'-’u ere^es. The \wcrk tv^l^iption of ccrrrplesfr hes bĉ 'n 

iritieted at the Yercrud Ccrre, At Ppnniyur, Kerirrunde-lII gevc e 
ncer_ gr€̂ ~r-_ bjrrry, yiê î i- of _2>17 tvg/vire, fcilowe^d by TNiB-IV end



Belercctta-1. Perniyur-1 crrtlrurc^ to pcrfcrrr pe ĥc best verirty 

ip the Chirtspelli zone, giving the hirhrst yield of 4.17 ka /v irr. 

The PRrriyur, Sirsi, Chintepelli end Yf reel'd CrrtrcF irpinteinrd 

76, 53, 46 erd 106 ecccs?iors respectively.

.2 Cordamom : >̂ r̂rcrg the 72 sccessiortsr cvcluptcc* et P?rrpedutrperp ir

lET, accesfion No.57 gpve the hicbc st yield cf 507 c dry cepsi^Jc/ 

pisrt. A iTCPc th( 195 ecccssicrc frotr Mudlcrre, CL-698 wpf found 

superior in suckcr end ppricle production. The Ferrpadurrpcfre erd 

./Ldice re Ccrtrcs rreirteirfd 69 end 2A3 acctssiore reepectivcly.

1.3 Glnprr ; At Pctterci, the rrutert V „S .-8  o f v c  the hightet yield cf
2 V. i -

?.0?5 kg fresi> rhizoirer/3i^' plot. The Solen erd Pcttergi Certree 

jTieintL'-i'C-'' 13? end I3d oerrr *las?rr ecccssions.

'! Tyi'rrcrjc : Ore rro.'e rcw Fccessior hss beer e d d r d  i r  PottargJ

ecr-lrc b rirc irc  thr fot?l ro 1?1 which ircludes 20 wild end releted
2^ccc^fs. Accopeicn \ ’c.6 c?ve the highest yield of 8.53 kg/3IVi pt 

PctTijncio Arrcrg the -64 prcr??Iors et Solan Centre, ST-616, ST- 

15/. l'T-:-30, ST-323. TC-A, ST-55 and ST-A91 ere prcrrisirP. Frotr 

Jfctia'i ert̂ 'iecv PT5-24 FT3-383 end PTS-1 were found prorrising;

U ?id (s , 22 ei-ccssicrs iihowed resistant reaction to Tephrine 

disc esc. The Pol lengi, JcgtiaJ .’rd Dholi Centres rreirtained 191, 

c’rd 58 cccessjcPG respectivcJy.

U5 Tree' Sciccs : The Yercaud Centre added 13 elite lines to their

cc’ Jcc' lons cf C iO v f „

1.6 Coriander : The Jobner, Jegudan, Coirrbatcre, Guntur, Hiser 6

Choii ^ntres rr’sintc-ined 683, 372, 230, 58 and 100 accessions

re spcctively. The profrising entries identified frcnr different 

Centres were TG-400 frorr Jcbrcr, ICC-25 frorr Guntur, DH-13 frorr

anc J.Co-A5 & J.Co-126 frorr Ccinrbetore.

1.7 Cumin ; The Jcbner and J^cudan centres rreinteined 224 end 467 

accc?£'ioPS. FrotT' the Jpcuden  centre, 131 accessions were selected 

b?sed on genetic diversity 1or further studies. The Jcbner Centre 

re c c r d c d  the highest yield of a .i  Q/he from variety PZ-19. The 

entry JC-147 gave 7.68% higher ciJ ccntert then the control.

;  6 :



1.8 FonnrJ : The Jobrcr, Jeguc'en, Hispr & Chcli c '̂ntrrs rrpinteircd

135, 98, 44 e r d  56 ecccsFicrs rcFprcti v r jy . Hieer, the

pcccssiopr HF-71, HF-1C2, HF-104 ard HF-ri9 cevr better

pe ncrtrar-cc.

1.9 Fcn".jcrcrk : The gcrrrirJerrr- ccllrctior? ireirteinfd ?t Jcbrcr,

JrV7-!C?i'’ s Oojfrbdforcs Gur4i;r, Hiper erd Dholi were ?70, 47, 179,

?G, Si crd 58 rc?pcctJvcly. The pi-'crrisjrp gcrrrplesrTis idcrtjficd

; ay- ' i7A & frcrr Jcb.^cr, Hf/-110, Hf^-129, HN'-141 erĉ

h'V-1/,5 frort' Hispr erd Jr-10 frcrr Ccirrbeicre. At Gurtur, 70 

srlcclic^c s-hcwcd divcrrity ?n thcjr Fcrfcrrrencc. />t Ccirrbetcrr, 

ecccssicr No.464 v't? idcrtSfjfc^ e? e suprricr lir>c, givJpo ar yield 

r f  380 ko/hr 3r t!^c It 'T . i r  CYT e+ Coirrbetcre, eccrssior CF-390 

gevc the highest yield cf «3.3 o/p!ct.

CROP J?w5pnoVSMeNT

Fe5(r' cn the dccis’crs iekcr di'rirg the XI 6 XII V'orWshopr 

hric a* Trfv?r>drurr (1991/ & Trichur (1993) respcrtivcly, scvrrfl /v̂ LTr

•?rc Si"’ proi\'*ce5 v jz ., five irr BJeck peeper, tv>c in Csrdeircrr erd 

1>..T merle trc! one cec.’T in clcvc end girocr. In seed spicc5, the 

dccisirns cf ihr V-̂ orKshop were rcinfcrccd by the rcccmn-erdeticre rredc 

c'cring the Group iVretirg (rxc iu 'iv fly  for Seed Splccs) held ir Nev. 

{?i2 (Coinbdtcrr) and ticcci'diroly, - rutnber of i^LTe ere ir  progress in 

el] ‘f!tr 6 CeriTcs; Coriander, Fcnnci ere? Currln in Jobner, Jpguder & 

i-ijscr end F cru grcek  in Jobrcr, Jecud^n, Guntur, Coirrbetcre erd Hiser. 

Ir. the CcGC of fcrugrrck, e second ^̂ 'LT f 1993-Series II) hes also brer

ioitipicd at Gurt'ur, Coirrbetorc, Jotartcr prd Jsguder Centres.

2.1 Black Peppier : At Perriyur, in the interverietel hybrldiSBtlor

trial, CuJtures 5308, 4700, 519(? and 4563 perforn’rd m il ,  producing 

Tore thsr 1 kc crrcn brrries /v irc . Iri the N'LT, Culture 1171 gave

the highept yield of 1.14 kg greer bcrries/vine. In. the CYT, 

Kerirrunda pnd Penniyur-5 were prorripinc.

2.2 Srpall Carden'om : The N̂lT 111’ Series (1991) Ipid out with

(Vytorc types and Melaber typer during 1993, heve corre to beering 

thiF year.
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2.3 Glt>grr ; Ir̂  the CYT £>t Pcttenci, V^Fg-2 v̂ es tbc top yicldcr with

18 t/h s  et Pottsrpi crrtrr. At Scler, V^Eg-2, SG-692, SG-671 end

SG-702 hevc given tbf hicbcr yi.-id thsr ccrtroJ v iz ., SG-666. In

the I^LT-III pt Pcttanoi, \/_S^-7 oavr the hiohesi yield of 15.3'“ • hi
t/hp.

2 .A Tvrm^r/c : wee the top yicidcr with er yield of 21.6 t/he

erd ij% cum/rrin et Pottf^ngi; e:rorg the 13 cuitivere trstcdo In the 

CYT. ho'.''cv(r, PTS-1P oeve fr* yield oT 10.5 t/he e'̂ d topped the 6 

cntJ'ies tested. Accc^sion NC.P7S-43 we? identified er the bee-t 

(yield 25,31 ;/he} in irx lET, fcHoived by PTS-8 (23.23 t ) , PTS-59 

{17.06 t?rd PTS-15 (16.05 t). At DhoJi, veriety Sugendherr gave 

the bcf'. yield of 33.7Q t/h>f in the lETo Cultivar Dugginele c p v c

17.03 kg/3N'^ el Jeatio:, rcllcv/ed by TC-2 (16.76 kc) and cbcck 

Arr?’oor (1 ?. 56 kg).

2.5 7rf<» SpSces : As a fcjloiv up of the Group NVcting on Tree Spiccs

^̂ 'î y 15, 1992), the work hes been initla.ed et Yeroaud end

Afrb&ieveyal CentrcF in 1992-93 pnd Jeter et Pechiperel end 

Tbi=fdiyerhudlss3i. A f/LT with 5 elite lines of clove hes beer leid 

cut ir  Ycrceud and Pechipsrdl. In Cinnairon, a N'LT hes beer leid 

out with 5 pro.Tising Jires st 4 Centres v iz ., Ycrreud, 

Arrbeic *'eyel, Pccbiparei end Tbediyarkudissal. In vegetative 

frcpew3lJcn of N’jlrrcg, root stocks selcctcd at 2 leaved stage gave 

the rtexiniurr pcrccrtege of success v iz ., 52.50%.

2.6 Coricsndcr ; In the JET et Ccirrbatore, out of the 11 entries under4
evelustion, CC-7^5 erd CC-7A& recorded higher yields of 583 kg/ha 

which is 20.7% higher than the chcck v iz ., Cc-3. At Guntur, the

hichect yield cf 1050 kg/ha was obtained frorr ATP-147 wherees et

Choli, acccssion DH-38 w-?s found nrsost prorrising. Arrorg the leafy

types. Pert Dhenia-1 gave the highest leaf yield followed by

RCr-4''v Accrssiors JCo-123 end CC-964 gave 6.37% end 10.34% 

higher yields respectively than Guj.Coriardcr-2 at Jegudpn Centre. 

At Coiirbatorc, JCc-64 ge.ve en yield of 683 kg/ha compared to 583 

kc/ho of Co-3, a 17.2% in.crfsse. The N'LT et Guntur centre 

revealed ^hat CC-964 gave ii'»r highest yield of 1078 kg/ha fcllowcd 

by ATP-77 giviro 10?5 kg/he. In the cvaluaticn of mutants et 

CoiiTbater'e, the line 16/6 gave an yield cf 550 kg/he while Co-3 

gave 517 kg /ha .



2.7 Fennel : At Jcbrrr, ecccseion UF-125 wes idcrtified ef superior

wilh high yield pctcrtipl, cerlinrss ard dwsrfncfs. The Hiser

ecccFsicrs HF-33 end HF-39 gave e rrexirrurr cf volatile oil as

well PS high yields.

2.8 Fenugreek ; CC-*64 vNe? fcurd to be rrcrt prcirisrirp v îth e yield

cf 380 !<c/he et Coirrbetcre. At Chcli erd Hiser centres, H^-103 

ccrfcrrrcd very well and peve rrexirrurr seed yield. /̂ t Jobrer,

the irrediated seeds which w'ere put under en IFT indiceted thet 

"AO Cr-3~4" gave 12.6 Q/he erd hed less incidencc of powdery 

rrildf w.

3. CROP PPODUCTIOM

3.1 Black pepper : At Perniyur Centre, the irripetion-curr-fertiliser

trie] with 2 verietics indiceted thet irrigetion et IW/CPF retio of

0.25 wee found best fo r  mexitrurr yield. The rooted cuttinos

eoekcd jr 1% Pctessiunr’ ?ulphv»t<r for 12 hours cevc 66% 

e E t ? b l is h T C P t  et ThadiyenkudisFei.

3.2 C&E'd'arĵ oafi : Speciro of 0.3 rr x 0.9 rr increased the suokcr

production to 1.25 1 suckers/hs et N'udigere. The clonel rreterisl 

geve 37% rrore yield than seedlings rretcriel. Phosphobecterle

applied @ 4g/kg cf soil gave highest rurrber (3.6) of branches end 

in corrbinetion with Azospirillum, recorded still higher rurrber 

v iz ., 9.0, es reported frcrr Thsdiyenkudissai.

3.3 Tree Spices : Herd wood cuttings of Cinnerron gave high peroentegr

of rociir»g (82.6%) when dipped in NAA 2500 et Thadiyenkudissel. 

There was ircrease in tnce girth, rrcan fruit yield end fruit girth

(size) in nutireg by eppliceticr of Azospirillurr end 

Phosphobecterie.

3.4 Ginger ; At Pottengi centre, en yield of 14.15 t/he rhlzoires wes 

obtained et 125:100:100 kg NPK/he. The pnofit wes Rs.53,000/- 

per he.



3.5 Turmeric ; Irtcrcroppirc bhcnc*! with turrrcric v^as profiteblc et

Chcli ccntrc; the idcel spacing for turnrcric es rrcrocrcp hcing 

30 err brtwccn rows end 20 err bctwrrr plants. At Pottapgi, 

soybean es Irtcrcrop eftcr the first rri/lehing has been

re ecrr trended.

3.6 Coriander : Pendirrcthelin @ 1 kg/he with one hend weeding gevc e

net profit of Ps. 11250/he in ccriendcr, with a cost : benefit retie

of 2.93 et Jobner Centre. Guntur ccntrc recorrrrfndcd DH-5 (frerr 

Heryena) for light soils in /^ndhre Pradesh.

3.7 Fennel : fix Jobner, herd weeding dcrc thrice in Fenrel gave en 

yield of 1.02 t/ha and e net profit cf Ps. 15177/he end e 

ccst;bcncfit ratio of 3.35. Ir  Hiser, application cf Pcndirrethelin 

(1 kp/he) followed by one hand weeding 45 DAS gave rraxirrurr seed 

yield.

3.8 Fenugreek : Preplenting application cf Fluchloralin @ 0.75 kg/he

plus ore handweeding gave rraxirrurr seed yield of 1.598 t/he with 

a net profit of Ps. 14,621/- end benefit ; cost ratio of, 2.33. At 

Dholi, variety Pejendra Kanti gevc the highest yield when sown on 

26 October end et 20 err x 10 err spacing; Hisar gave rraxirrurr 

yields when sown on 5 Novcrrber.

4. CROP PROTECTION

4.1 Black pepper ; At Penniyur, the Phytophthora foot rot incidence

was low ir  plots receiving 1 kg nr err cake + 3 c Phorete spraying 

+ Bcrdceux mixture + drenching with 0.2% Copper Oxychloride. 

Sirsi had sirriler results. At Chintepelii, Akorrin treetrrent gave 

better results, when followed to neerr ceke + Phcretc + Bordeaux 

rrixture; the trcetrrents rcducc disease incidence end defoliation. 

In biocontrol of this disease, Trichodcrrre harzlenurr inoculations 

reduced the disease incidence to 16%.

Nursery diseeses et Penniyur ere controlled by Bordeaux 

rrixture with Ncerr ceke @ 1 kg/vine. Stunted disease has been 

noticed in the Lower Pulneys Hills cf Tarrll Nedu. Defoliation due
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to scrriJocprr irscct has bccp roticcc  ̂ in Chickrragelur dietrict, 

Kerreteke.

'̂.2 Cerdarrom : Sclcctivc threshing dtrirg Fcb-N*erch, ccrrbipfd with

insccticic’el epplicetion ccntrclled bcrcr irfcstetJcr. Spreying 

A''crocrotophcs rortrollcd thrips et ^/udigcrc, whcr fcllcwcd eftcr 

t'treshing Ir Fcbruery erd N''ey. Ncrnr pcstlcidc? like Ncrrerk, 

Nirrt?ccidinc prt alec useful ir  cortroJlirc the thrips. A fungel

pethogrn hes hfcr rccordrd to infrct the grown up lervee of 

Corogcthus pupctifcrelis, the capsule end short borer at N“udigcrc.

^.3 Ginger ; Seed rhizoires dressing with Indofll l^-^5 + Bevlstin

recorded irinirrurr disease incidence et Solan ccrtrc. Soil 

ppplicetion with Trlchodertrg herzienunr resulted in reducing the

disease ircidcnce.

4.4 Turmeric : PCT-10, PCT-13 end PCT-14 were free from rhizorrc rot

disease in Jegtial Centre erd ceve 30 t seed rhizcrres/ha.

A.5 Large Cardamom ; Cultiver Golscy wes found to be tclerent to both 

Chirkey end Foorkcy diseases of large cerderrorr. Arthrecnose has

been controlled by spraying Dlthenc N'-45 (0.2^), Kavech (0.1%) or 

Curran L (0.2%).

A.6 Cumin ; A three years' crop rotation with clustcrbean-currin-

duster bear-nrustard gave the traximunr yield of 257.59 kg/ha erd

wilt incidrnce of 36%, as ccrrpered to 96.27 kg/he and 57% disease 

in one year rotation.

4.7 Coriandrr : Seed trcatrrent with Trichodcrtra herzienurr @ Ag/kg of

seed reduced wilt. Neerrceke @ 150 kg/ha also rcduced wilt in 

Coitrbetore. Coriander powdery rrildew wes controlled by foliar 

spreying and onion leaf cxtract (5%); eircng furgicides, Celixin wes 
effective.

5. Quality evaluation : SG-710 Girger sclrcticn frcrr Solan gave

highest oil content. High volatile oil in currin was frorr Jcbner 

ard recorrrrendcd for expert purposes. The Jcbner centre has 

undertaker the analysis of seed spices received frorr all the 
C entres.
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TECHNICAL PFMDGRAMME

Crcp/Tcchnicel prccpatrrrc Rescerch Centres

1. BLACK PEPPER

1.1 Grrrrplesrr collection, description end oveluatlcn Tenniyur, Chlntepelll

Sirsl € Yerceud,

1.2 Multllccetlon trials ' (VLTs)

1.2.1 MLT of prcmislpc cultures

IVLT 1984 -  Series I Panniyur

1.2.2 N’ultilccetior trlel of pepper cultivers

WLT l08A -  Series II Penrtlyur 6 Chlntspelll

1.2.3 Wultilocetlon trial of pepper cenotypes Pernlyur, fSirsi 6

MLT 1987 -  Series III Chihtopalll

1.2.4 Multileceticn trial Mudigore(disccntinued)

WLT 1991 -  Series IV Penniyiur, rerrpadurrpara

Verceud, Ambalevayal, 

Sirsi S Chintapalli

1.3 Inter varietal hybridisaticn to evolve hioh

yieldJnc varieties Panniyur

1.4 Irrlcetion-curr-fertilizer-reauirements en pepper

end orecenut in a mixed crcppinc system Slrsi 6 Panniyur

1.5 Phytophthore ~ feet ret (quick wilt) and ^ '̂gnniyur, Sirsi

nenf’Ptcde disease rranaoement & Chintapalli

1.6 Biclocicel ccntrel of foot rot of black pepper Slrs|>- Panniyur 6

Chlntepelli



1.7 N̂ enpc«?rt»ent of Phytcphthcre W1̂ o,t';fct 

in pepper

; 13 :

1.7*1 Obscpvetjcnel trial for the ccntrcl

cf feet rot of pepper in fermers' 

field Penniyur

1.7.2 Studies cfi the ccntrcl cf nursery

disfeses cf bleck pepper 

(sclrrissticn studies for the 

ccntrcl cf plertt diseases)

Sirsi & 
rpnnlyur

1.8 Survey for ^nsect pests cf bleck pepper 

in hich eltltudes 

insect pests

Wudioere

2. CARDAMOM

2.1 Gerrrplesm collection, description 

end evelueticn

N^udioere

Pefr-pedurrpif?re

2.2 Multilccetien triels (IvsLTs)

2.2.1 MLT Series II -  1988 Mudicere; 

rpmpedumpere

2.2*2 WI.T Series III -  1991

ywith, J^elaber type

N'tidicere 

Appengele 

Spkl€?shipuP G 

Thediyenkudissei

2.2.3 MLT Series H i -  1991

wifth ysere ty pe

Mudicere 

Appencele 

Sekieshpur 6 

/vyisdurppere

2.3 Hybridisiptlcn end sel^ticn in cerdemcfT! Mudigere



2.4 Frcllnf’ippry yield triel /  ccmperrtive

yield triel cf pronr’lsinc cerderrcnr clones -  

Tissue culturcd cloncs

: 1/t :

Mudiccre

2.5 Fvplupticn cf f/udiccre-l under reinfcd 

situation Vudigirrc

2.6 Menuriel experiment (NPK triel) Mudioere G 
rrrrppduwperp

2.7 /^icrcnutrient requireirent studies N'Udiccre & 
Temppduirppre

2.8 Intccrpted mpnecxfrent cf crcpnic end incrcenic Mudicere 

rrenueres In hervestinc higher yields

2.9 Pest irenecerrent in crrderrcrr

2.9.1 Screeninc cf cerderrcrr cerfrplesrr 

for sheet bcrer Mudlccre ‘

2.S.2 Culturcl end chemicel ccntrcl

cf thrips end cepsulc borer

/^ud ice re 6 

rrrrpedurrpere

2.9.3 Deterrrireticn cf number cf sprays

fcr thrips ccntrcl

Mudicere

2.S.4 Estimeticn cf less due tc cerderrcm

sheet bcrer Mudicere

2.9.5 Effect cf plfnt besed Insecticides

on the ccntrcl cf thrips end 

bcrcr in cerdemcm

N'udicere

2.9.6 Bicecclccy cf neturrl enemies cf

mejcr pests cf cerdemcm N'udiccre
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3. LARGE CARDAMOM

3.1 Gcrrrplpsm crllecticn, descriptlcn 

. enc* evoluPtlcn Gpnctck

3.2 Ic*entityinc: tclerent types ic the two virus 

dlseescs enc* evolving' ccniJ"cl (neesurcs Genctck

3.3 Evelupticn cf fungi toxicants eosinst 

Anthrpcncsc diseesO Gpngtck

4. GINGER

4.1 Gerrrplesrr ccllccticn, description 

end eveluticn

Sclrn, Tottenci 

& Dbcli

4.2 Inltiel cveluetlcn triel (IFT) Tcttanci S 

Solan

4.3 Comperptive yield triel (CYT) Fcttpngl 6 

Sclen

4.4 Vultiloceticn triel (MLT series III 1991) Pottenci & 

Sclen

4*5 NFK triel in oinoer Pottenci

4.6 Stenderdisetion rhizorre size in cincer 

for hlcher yield Dholi

4.7 Evolvinc control mcesures including 

seed treetment eoeinst rhizoire-rot 

diseese Solen

4.8 Biocontrol studies on rhizorre rot cf 

ginger Solen

4.S Eveluetion cf cerrppissrr for quelity 

cherecters Solen
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5 TURMERIC

5.1 Germplastr ccllecticn, dcscripticn end 

evelupticn

Srlpn, Fcttenci 

Jecti?l G Dhcli

5.2 Initial evelueticn tril (IFT) Trttenci Jectlel 6 
Dhcli

5.3 Crmppretlvc yield tripl (CYT) Pcttanri & Dhcli

5.4 Multlccletlcn trril -  N'LT 1991/scrIes III Pcttencl, Jpgtiel

5.5 Effect cf specinc cp yield cf turrreric Dhcli

5.6 Quellty eveluetlcn cf ccrrrplesm ccllectlcn/

vprlcties Sclen

6 TREE SPICES

6.1 Gerrrplesrr ccllecticn, ccnservpticn end 

cptelccuinc cf tree spices 

(Clcve, putircc end cinnemcn)

Yercpud, rechiparal

& ThediypfSkudissei

6.2 Multllccptlcn triel cf elite clcves YercPud 6 FechlparpI

6.3 Multilccptlcn triel cf elite cinrprrcr* Yercpud, Atrbelevpypl 

Thpdlyenkudisssi 6 

rechlpprci

6.4 VecetPtlve prcpegpticn in nutmeg, clcve 

end Cinnemcn

Yercpud, Thediypn- 

kudlsspl 6 Tcchipprpi

6.5 Drip irrigpticn in clcve & nutmeg Yercpud

6.6 BicfcrtHlzer triel In clcve & nutmeg Yercpud
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7 CORIANDER

7.1 Ge-rmplpsm ccllecticn, rreintenpncc end 

eveluptJcn

Jrbncr, Jecuden, Guntur 

Ccimbetcrc, Hiser& Dbrli

7.2 In itlfl evelupticn trlel Jrcuden, Guntur, Hispr 

Ccirrbetcrc' & Dhcli

7.3 Wultilcceticn triels

MLT -  1989 series I

MLT -  19S3 series II J e c u d p n ,  J c b n e r ,  

CcinrbPtcre, Guntur, 

Hispr 6 Dhcll

7.4 Muturticn brcedinc in ccriendrr tc cvclvr 

verleties with cerlinoss end rcsistence tc 

discpsc

Jcbncr 6 Ccinrbptcrc

7.5 FveluPticn cf ccripndcr verirties 

fcr crccn Irpf \Dbcli

7.6 Studies cn wilt dibeese mpnecenr;€5nt

cf ccrippder Cciirbatcre

7.7 Response cf ccripnder tc we^d frpnpcetrent Jcbner

7.8 Ouelity evplupticn In ccripnder Jcbner

8. CUMIN

8.1 Gorrrplpsm ccllecticn, description, cvelupticn

end screening eceinst diseesc.s Jcbner 6 Jpguden

8.2 Initipl evpiueticn tripl

8.3 Multilccaticn verietpl trirl 

(MLT 1989 scries I)

Jej:uden

Jcbner,Jpguden G Hispr



8.4 f/'Utetlrn stuc*lcs end hybridiseticn prccrerrmcs Jpcudpn

8.5 Evclvinc ccntrcl rreasurcs eceinst wilt discesc
Including crcp rctptlcn Jcbner
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8.6 Quellty evelueticn studies Jcbncr

e FENNEL

S.1 Gcrmplasrr ccllcctlcn, description, cvplu?tlrn

end screening f*rplnst disceses Jcbnrr S Jecuden

9.2 Inltlel eveluctlcn triel Jecudpn

&.3 Multilccetlcn triel (MLT-1?89 series I) Jecuden, Jcbner £ HIser

9.4 V*utetlcn studies end crcssinc prrcrenrvrres 

in fennel Jecuden

9.5 Response of fennel to weed rrenecement Jcbner S HIser

9.6 Ouelity cvelueticn studies Jcbner

10 FENUGREEK

1C.1 Gerrrplpsir ccllecticn, irelntenence, evelueticn Jcbner, Jecuden

end screening ecsinst diseeses Ccimb^tcre, Guntur £-

Dhcll

1C.2 Multilcce'tlcn verictel triel 

NiLT 1993 series II Guntur,Ccimbptcre, 

Jcbner, Jecuden S HIser

10.3 Stenderdcsetcprr pf dete pf spwcmc end 

specinc for hichcr yield Dhcli

1C.4 Evclvinc verletlcs resistent tc powdery rrildew 

thrcucb muteticn breedinc end crcssinc

prccremnre Jcbncr G Jecuden
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10.5 Effect cf tinnc cf sewing end specinc

10.6 Response cf fenugreek tc weed mpnpcement

CLOSED PROJECTS

I Wultllccptlcn triel In ccrlendcr 
(MLT 1989 Series I)

2. Multllccpticn varietpl trlpl in Fenucreek
(MLT 1989 Series I)

3 Ccrrperetlve yield triel In currin

4 Ccmp^rptive yield triel in Fennel

5 NPK fertilizer triel in ringer

6 Wenuriel triel in cerdetnctr under unifcrm 
shede

7 Menuriel experiments cn bleck peppr 
erecenut

8 Response cf fenugreek tc weed rrenegerrent

9 Response- cf fennel to weed menecement

10 Field triel for the control of slow wilt 
discese cf bleck pepper

II Effect cf number cf spreys cn thrips 
control in cerdemom

12 Control cf nursery diseeses In cerdemorr

13 Screening for kette disease resistance, 
evolving control measures egeinst clunrp ret

Coimbetore*

Jobner

Jobner, Jeguden 6 Hiser

JobnerS Hiser 

Jobner 

Jobner 

rottengi

Mudlgere

Sirsi

Jcbncr

Jobner

Fennlyur

Mudlgcre

Mudigcre

N*udigere

Discipline/crop wise distribution cf technical prcgramme of AICRPS in 1994>Q5

Crop Crop
Improvement

Crop
production

Quel It y 
tvelueticn

Crop
protection

Totel
Projects

Bleck pepper 3 1 4 8
Cerdetrcir 5 3 - 1 o
Lercc cerdemom 2 - — 1 3
Ginger 4 2 1 2 9
Turmeric 4 1 1 — 6
Ccriender 5 1 1 1 8
Cumin 4 1 1 6
Fennel 4 1 1 - 6
Fenucreek 4 2 - 6
Tree Spices 4 2 — — 6

Tctel projects 39 13 5 1C 67



1.1 Germplasm coUcciion, description and cvalt^ton

(Perniyur, Sirsi, Chintepslli & Yrrcfud)

Seventy six cultivsitcd type? arc rreirtaipfd at Penr-iyur. Cut cf 

the Ag typr« which prcduccd spikes, durjpc 1P94-95.> Kprirrunde 

III, T/v̂ P IV end Belenffotta I were the b tst pcrfcrrrers which 
prcdvccd crecn berry yields of 2.17kg, 1.77kg, 1.29kg per vire 

respectively.

The Chintepalli centrc held? 27 cultivated end 21 wild 

accessions Cf pepper gcrrrplesrr which includes the two new wild 

collections frotr Pirtede and Prnttpedu collected during the currert 

year. In the cultivated gcrrrplesrr, 9 varieties (planted in 19^4) 

were evaluated. / r̂rcng these, Panniyur-1 has recorded the 

highest yield cf 4.170kg fresh bcrries/vinc <, followed by 

Kotteneden(3.87kg) and /^iirpiriyan (3.67kg). In the evaluetion "’cf 

wild berrrplasrr, ’ Chepagadda accession has recorded rraxlrrurn yield 

(2.08kg fresh bcrrics/virc) followed by Maredumilli(2.0kg).

Totally, 58 pepper grrrrplasfr (including 12 wild types) arc

being ireirtaincd at Sirsi. Planting of gerrrplasir in arecarut 

'plantation for assessing its perforrrance is in progress at Sirsi. 

The yercaud centre has 106 accessions including 3 wild entries for 

cvcluation.

1.2 Multilccation tria ls (WLT’ s)

1.2.1 Multilccation trie l of promising cultures (MLT-T984 series I)

(Panniyur)

The trial airrs to evaluate the pcrforrrancc of 9 proirising

cultures selected frctr the brrcdinb prograrrircs at Panniyur viz. 

CuJfvrcs 54 , 211, 239 , 331, 406, 1171 and 1191 aloncwith Panniyur- 

1 ard Karirrunda. As against the previous year, the check

Karirrunda recorded the rraxirrurT green berry, yield of 1.21kg

followed by culture 1171 (1.14kg), Culture 239 (1.09kg) and

Culture 54 (1.06kg).

8LACK .PEPPER



1.2.2 Multllocationsl tria l of bleck pepper cultivers (MLT 1984-. 
S e r ie s - I I )

(Penniyur & Chirtppelll)

The triel v'os Ipid out rt Perriyur (in 198A) corsistcd of 9

cultivprs viz. Ncclerrunc!i, Kelluvrlly, Airrpirlypn, Kottf>r.pc*en,

Nrreyakcc*i, KuthirrveJly, /f rekkulpfrfrundp with Penniyur-1 erd 

Krrirrupcfe os controls. The yield levels were cr ppr durinc thr

currrnt yeer. The hiohcst yield of 0.94kg/vin€ wes rccordcd ir

Kerffrupde end Neclerrurdi, followed by Kuthirevplly (0.91kp) pnd 

KotteredPn (0.63ko)

At Chintppelll, ihe tripl wps iritletcd ir> 1986 with 9 

vprieties trriled cn Silver opk sterdprds. The highest yield of 

6.680kg/vire wes rccorc*cd in Pertriyur-I. Vcllenerrben gpve green 

berry yield of 5,05kc/virc follov'cd by Thcmbpptrurdi

(A.59kg/vlne) prd Nprpyekodi (3,98kg).

1.2.3 Multilocetional tria l of pepper genotypes (MLT 1987-scrles III)

(Perriyur, Sirs! 6 Chintppplli)

A tripL to > conrppre the pt rforfr-proe of rclresed vprieties (CYT) 

WPS Ipid out in 1990 et Perriyur with the oultivprs 141, 239, 331, 

1558, 5128 (KAU) pnd KS-14 KS-^7 end KS-88 (NPCS) P lo n g  with 

Kerirrundp erd Perriyur-1. The chcok ’ Kprirrundp* produced the 

highe?t green berry yield followed by culture 239, KS-27 end 

culture 331.

The tripl wps leid out ir  erecprut plpntetion during 1992 with 

cultlvprs v iz. KS*27, cultures 141, 239, 331, 812, 856, Ppnriyur-

1, Kerinrplligcser? pnd Uddekpre. The vires pre under evPluetior

et Sirsi.

The ncw> triel (CYT) wps leid cut et Chintppplli ir 1993-94 with

10 elite pccessJons < viz. pcc. 2426, ecc. 2442, Pprriyur-2, 

Ppnriyur-3, ppnniyur-4, Srcekprp, Subhakerp, Ppncheftrl, 

Ottpplpckpl plongwlth Pprriyur-1 PS check. .
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1.2.A Multilocational trla i (WLT -  1991 Sc‘rlcs IV>

(Perpiyur,P?frpe<;^ufrper?,Ycrceud,Arrbrieveyel ,Sirsl S Chlntepplli)

The objfctivc Is to rvpluptc tbr pcrfcrrrer'cc of rclcesctf vrrjctics 

cf pepper et diffcrcrt locptior?. The \rie l w?s l?id cut in 1992

rt k fcrtrcs iPpnniyur, -Ycrcpud. Peirpeduirpere, /rrbpleveyel) with

vrrictics/cultivprs, i.e . r ir r  vprii tics viz. Prnriyur-1
erd 5 (frcrr Penriyur), Srcckere, Subhrkere, Pprchpiri prd  

Cttepipckpl four prorrising cultures v i j .  lf,ottpnpd£*n (/^cc. 2A26), 

Kottpnrdrn {/^cc.24i45), Culture 1558 epac? Culture 5128 frorr NFCS

with Kprirrurdp erd Vellpnarrper, ps ccrtrols. Jbe biorrctric 

cbscrvirtions of the prcwtb pprprretcrs were, rrcordcd eno’ else cn 
pest pf*d discpsc ircldcrce; the trlrl Is in proorcss jrt pH the

centres cxccpt Chintppplll & Sirsi.

1.3 Intcrvarietel hybridization to evolve high yielding varieties
\

(Ppnniyur)

Ir  the intervprietel hybridr’zptjor of pepper, 576 open 

pollinpted/hybrid prooenies pre rrjpifttpincd. The per of the vires

vpried frorr 1 to 10 yeers. Vc>rlFtIon in yield wes observed in

the cultures over the ycrrs. The yicld/performsnce cf the 

prooenies were Plso poor during fix' current yepr. The cultures 

5308, A700, 5198, 5403 prd 4561 yields about Ike of green

berries/vine.

1.4 Irrigetion cum fertilizer requirements on pepper 

(Ppnniyur 6 Sirsi)

The experirrert corrrrcnced in 198Q et Ppnniyur (Split plot design) 

using Penriyur-1 end Kerirrundp vrricties with three Irrigpticn

levels (No irricetion, irrigption pt JW/CPF rptio of 0.125, 0.250 

end three levels of fertilizers ^No fertilizer, NPK @ 50:50:150, 

75:75:225g/vine) in subplots; the studies showoed thpt Irrigption 

Pt IW/CPF rptio of 0.25 wps fcunc’ to be the best for giving the 

nrpxiirurr green spike yield/vine. Fventhough the irterpction is 

slcnificpnt, no definite trend wps observed.
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The rxpcrlrrrrt wes lelcf cut ?t Sirei (1992) v'-ith tv̂ c 

verletics nenrcly Pernlyur 1 end KFrirreJlIocsar?' using prcc<»not 

pelrr ps stmdprd to treil pepper (split plot design) with three 

levels of Irrloptlcr (IW/CPF rptio 1.0, 0.66, 0.33) end three 

levels of fertilizer (control, NPK @ 50:20:70, 100:40:140.

150:60:210o/vine.

The recomcnded dose of fertilizers i.e . 100:40:140g/precpntrt/ 

ycer is epplied uniforrrly during ell the ycprs. ivpnuriel pnd

irrige^tion treetrrents ere inrposed on the 3rd yerr old vires during 

N̂ py 1995.

1.5 Phytophthore foot rot (Quick w ilt) end nenHJtode disease 

mencgenfiGnt In bleck pcppc>r 

(Penniyur, Sirfei end ChirtrppJli)

Studies vwcrc conducted ct Penniyur centre v l̂th newer

furgicides (9 trcptrrents) for the rrpnpgeirent of wilt disepsc. The
i

trepttrents w^rf inrposed thricc, first just before the onset of the 

rronsoon, second during the third week of July pnd the thrid in

the second week of Septeirber. The results presented In Tpble 1

showed rrinirrufT' defolietion (4.06%) pnd folipr yellowing (3,35%) in
\ 1

treetfrents receivingf "pll culture! prpctices + 1kg reenr: ceke/vine + 

3g e i Phorrte/vinc + 1?{ Bordeaux irixture + drenching with 0.2% 

Copper oxychloridc."

At Sirsi, the tripl wrs conducted with 8 treetfrents for the 

4th yeer pnd treetirents irrposed ps per the schedule. The 

disepEC WPS reduced upto 10% (ccrrpercd to 56.66% in control) by 

pdoptirg pll cuJturrl prpctlces end by ppplicHion of neem ceke @ 

Ikg/vine, ' Phcrrte 3G @ 30g/vine, sprpying (31/vine) end 

drenching (5l/vine^ with Bordeaux trixture (1%), Akorr.ln 0.04%

sprey pnd drench from second rronth pnd Pidcirll /v̂ Z-72WP 

(lOOpprr) sprpy pnd drench frorr the third rrcnth, stprtlng frorr

first week of June (Tpble 2). The rirepr percentpge of discpse 

incidence for 4 yeers p ŝo reveeled the lowest dIscpse incidence 

(8.35%) by the seire treetrrents (Tpble 2).
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The t r if l  wf*s fnitleted et Chintf^elii ccntro (19P0) with 8 

treatirents. Out rf the trf^ptmcnts, the le-pst percent dlsefse 

Incidence (4.4%), foliar yellcwins (5.6%) end defclietlcm (10.3%) 

WPS observed in the treetrrentel ccmblnpticn with " f ll  cultural 

prpctlces + Ike neem ccke + 3p p .l. Fhcrpte (Sril epplicHicn) + 

Bcrdeeux n-lxturc trcetnrcnt fellcwcd by scccnd round spraying with 

Akcrrin es the best (Tpble 3).

1.6 Biclcgicsl ccntrol of fcot ret disease cf black pe^pper 

(Sirsi, Chintppelli 6 Ppnniyur)

Blccentrcl studies popinst the feet ret discpse cpused by 

Fhytephtherp cppslci wps conducted In pet culture pt SlhsI pnd

Chintapplll centres. The tripl wes Isid cut pt Sirsi with seven 

treetrrents including pntpconistic crcpnisfr.s, funcicides pnd neerr 

cpke. Trichcdertre herzlrnutr, T. viridpc,. Lpcteserie rrvclis B. 

subtills were used pgplnst Phytephthcrp cppsici. The crcenisprrs 

were ppplied @ ISOg/vine to scil pftef nness ^ultipllcption. Arrenr 

the pntpconistic orcpnlsms T. hprzienurr ccrtrclled the feet ret

incidence upto 16.65 per cent, followed -by T\ vii*̂ t?ee (20%) es 

corrpered tc check (56.0%) pt Sirsi, durinp'the scccnd ycpr r f  the 

studies. The studies et Chintppplli else rccorrcJed' thpt the disepse 

incidence wes p I s o  Icwest by IN hprzlpnurr ppplicptien (16.0%) 

followed by T^ viridoe (18.0%)

1.7 Menagement of Phytcphthore feet rot discese in black pepper

1.7.1 Observetlcnal tria l fcp the control cf the-foot ret of pepper in

farmer's fie ld

(Penniyur)

This experiment w p s  ipid out In two ^ccetiens by the 

ppnniyur centre (1S87-1988) with pn objective tc evplupte the 

efflcpcy of soil pirendments -fcr the irpnpgefrent cf Phytophtherp

feet rot dIsepse. The trePtments prc pre-rrcnsoon ppstinc, 

sprpying pnd drenchinc with bcrdepux irlxturc end pppllcption of 

lime pnd neerr cpke. Second end third spprpylne with Bordepux 

mixture wps done during lest week cf July pnd September 

respectively. The peeled enpJysis cf the seven yeprs' dpte of 

this trip] presented in Tpble 4 revepled thpt sprpyinc and
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drcrchlnc with Bcrdceux rrixturc (1%), eppliceticn cf 2kg nrenn 

crkc end 1kg lirrc/vine wes rffcctlvc end this trcptircnt Ipcrcescd 

the yield to ebcvc 37 per ccnt over control. The triel wps egeln 

Ipld out In 199A by rrcdifylng the treetrrcnts evcldlng the ppstlrg 

cf Bordeeux rrlxture. The results cf 1994-95 Indicptc thet 

coirblred (sell) eppliceticn of Bcrdeeux irixturc with ncerr ceke @ 

Ikg/vlnc) end lifre @ i  kg/vine) reduced the Incidence of the 

diseese.

1.7.2 Studies on (^emicel control of nursery dUseeses of blc^k pepper 

(Slrsl & Penniyur)

The cxperlcrent conducted et Prnnlyur under three light 

intensities with different fungicides/cherricels (Bordeaux rrlxture, 

Aurccfungin, Veledicin, Akorrin, Kev^ch, Metelexyl etc.) consisting 

of 11 trcrtrrents es per the trodified teohnlcel progrerrrres. The 

studies reveeled thet ell the treetments were on per in checking 

the dlscese.

The experlrrent was leldT’ cut et Sirs! In three light 

Intensities (high/rrediurr/Icw) consisting cf 8 treetments. The 

fungicides used ere Bcirdcpux rrlxture, Dlfoleten, Chlorthplonll end 

Cheshnut con('pcund. The trcetrpents were irrposed et 15 deys 

Intervel. Under rredlum light intensity, Bcrdeeux mixture end 

chlcrthelonil es spreys end drench seperetcly, reduced the 

seedling dlseeses to 30% es coirpered to 66.66% in cheqk. But the 

two years' pooled dete Indicete thet dlfoleten (0.2%) sprey + 

drenching reduced the dlseese Incldencc to e frlnlrrurr level.

1.8 Survey for the insect pests cf bieck pepper ot high altitude

(Mudlgere)

The survey wes conducted by N'udigere certre et 

Chick rre.r̂ gelur Hessen, Kodegu end Shlrrogr districts for three 

consecutive yeers (1991,92 end 93) to study the occurrencc of 

pests of pepper with en objective of docurrcnting the rrost serious 

pests.
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CLOSED PROJECTS

1. Field trie l for the control of slow wiit.diseetse of pepper 

(Pprriyur)

The expcrlrrcnt to Identify sultrblc chcmicfls scU

rrrcndrrcnts fcr the rrfopgcrrcrt cf slew dcclInc (slow wilt) wes 

ccrductpd In fertrcrs' field by the Fcnniyur Centre stncc 1987. 

The treetnncrts were ppplicd Ir twe rounds, the first during Jure 

rnd next durlnc the lest week of Septcrrber. It could be seer 

from enelysls cf six yeprs' rcrults (1989-90 to 1994-95) thet there 

Is no slgnlflcpnt trcptrrents effect between the ' treetrrerts. 

Appllcetlcr of Phcrete 3g e .i. + 0.3% Ccpprr cxychlcrlde/vinc; 

Thcretc 3g e .i. + 0.1% Cprbendezlrr + 0.3% Copper

oxychloride/vlne + 2kg neerr ceke/vine; or rppliceticn cf ell the 

ebcve treetrrents chocked the slow decline to scrre extent.

2. Mcnuriel experiments In black pepper end Arecenut 

(SIrsi)

The rrenurlel cxperirrent ir  bleck pepper end erccenut wes 

corcluded et Sirsi. The three yeers' result Indiceted thet 

pppllceticn cf 200:80:280 grr NPK per vine fcr erecenut end pepper 

increescd the fresh yield by two- fclds end four-folds 

respectively over the control. A net return of Rs.38,000/he. wes 

obteined due to incrrese In crop yield, over control.
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CArnAtJiOM

2.1 Gcrmplesm colicctlon, description end cvpluotion

(F frrppdurrrrr?  & ^'udig(rc)

A totpl of 245 ccrfrplrsrr ccllclcticrs prc bclrtc ireirtfircd et 

N'’udiccre. Arrcrg the ccllccticps plprtcc? durlrp 1989, ^C.7 end
C l.668 were supfricr with hich velucs for both suckcrs/clL'nrp rrd  
pppiclc/clurrp. Cfylcr-3, FplJivpsel 6, Ncl.1, C-34, ,C.7^ end 

Vi'eleyer-2 were ccpsistcrtly fcurd tc be hich ruckcr producing 

entries during 1991-92 tc 1SS4-95; C-7 wps found to be the most 

ccpsistpnt high panicle prccducinc entry ?ince 1991.

Seventy two cultivated ere' 15 wild type? are rrrlntained at 

Farrpadurrpara. The cultivated types were subjected tc critical 

evaluaticn fen yield and other irrportant characters, the hichcFt 

yltld  cbtrincd by Clone 57 (507 err dry capsules/plant). The

caprule bcrer incidence is also corrperatively low in this clcre. 

The o t h r  high yielding line, identified during the years ere

Cinchcra selection, FS-9, FS-A, S-1, FS-1, FS-12, FS-22,

"Corrpourd panicle" and FS-5.

2.2.1 Multilcceticn triels on Cerdamcrri (MLT Series II -  1988)

(N^udigere £ Farrpadurrpara)

The corrparativc yield trial (N'LT series II) with 10 

pronrising clercs was taken up in 1989 and relaid in 1990. The

data cculd not be gathered because of the unprccedented ^bad 

weather; hence another experirrent was laid cut in 1992. The 

perferrrarcc cf the cleres were observed fcr yield and yield 

attributes. The data sc far obtained during the years (1991 tc 

1995) indicated that N^udigere-1, CL -  679, CL-683, end SKF-14 

were siirilar to one another in their pe rfor trance. Sel. 800 frcrr 

/^ppengala and SKF-14 frctr Sakclspur were, cn par with CL-683, 

CL-679 and N'udicere-1 in yield potential.



The MLT (Series II) with 10 prctrisinc (Entries wps leld cut 

in 1991-92 with sinple rrpllcpticn pt rpirppdurrpprp. The tripl

w?s rclelc? ir  July 1994 ps per the dcclsicn of the XII V'crkshcp 

enc* the plprjts pre cctrinc up well.

2.2.2 MLT Series IH  (1991) with Mpleber types

(Mudlgcre, Apppngrle, Spklespur end Thediyppkudissei)

As per the XI V'crkshcp decislcr, the ccrrpqrptivc yield 

trip] of prcrrislrc cprdpircrr clones i (A^LT III-1991) v'lthi Mplpbpr 

types consisting cf 14 entries wps Ipid out during 1992 pt 

N'udigere, fepklcspur pnd Apppnrplp. The rrcrphelcgicpl dPtp cf 14 

entries viz. CCS-872, CCS^SSS, CCS-800, CL-679, CL-683, CL-726, 

SKP 21, SKP-14, SKr-72; SKF-100, MCC-34, M-1, PV-1 pnd HS-1 

observed Pt Mudigere pnd Seklespur did net differ frcrr cne 

pncthcr for rrcst cf the cbservpticns mpde.

At Apppngplp, the entries differed significpntly pn'ong 

therrseleves for the tctpl nuirber cf tillers pnd nurrber cfberrinc 

tillers*’ per clurrp, height e f ' tpllest ' tiller pnd nurrber cf Icpves 

per, plrnt. But ' entires did net ' differ significpntly prrchg
I

then’selves fcr yield in the first yepr cf bepring.

2.2.3 MLT series III (1991) with Mysore types 

(Mudigere, Apppngplp, Spklcspur and Mylpdurrpprp)

The ĥ LT series III (1991) with Myscre types consisting cf 

five entries viz. SKF 51 (Spklclspur) I^CC-12, f^CC-21, N̂ CC-85 

(ICFI, N^ylpdufrpprp) pnd centrcl (IvCC'-ei) wps leld cut pt 

Mylpdurrppprp, Vudigere, Spklespur pnd Apppngplp (1992) with 

pdditionp] (Iccpl) centrcl. At I'/udicere, the entries' did net 

differ frcrr one pncthcr with respect tc the six chprpcters 

studied. The yield is expected during the next yepr( 1995-96). 

The tripl with CCS-1 end CL-37 pt Apppngplp else did not differ 

significpntly for rrcrpholcgicrl chprpcters observ^'d. The dPtp on 

yield (1st yepr) pnd plpnt growth chrrpcters recorcded pt 

N'ylpdurrpprp differ significpntly only with the nurrber' cf tillers 

per clurrp. The selection N̂ CC-21 registered the highest yie ld / 

plot (2745g) followed by N'CC-12 (1657.50 g). Peplprting wpg dcrv 

pgpin Pt Spklespur (1993) since the tripl wps dPtrpged by pnitrpls.
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2.3 Hybrldizetion end selection In cdsrdempro 

(N'i)dic:cr€)

The, studies . w'cre initiated in 198?, The secdlifjc prcocnies 

were rvrlueted.

2.A Prellirlhery yield triel/comperetive yield of premising c?arciomoin

clcnes/Tissue cultured cardemom clcncs 

(N'udiccrr)

A prclirrinrry yield triel^ with 10 entries wes carried cut 

during 19S1 to 1925. The eexcssic^ CL i- 683, CL^7;26 rnd^KI 

cevc higher yield. A^rrnc-the' tissue, culture l̂i scXecticrs 

Myledurrpfrp, TC-5, TC-7, TC-6 end TC-4 were found b̂ t̂te-r thpn 

ethers in yield potential.

2.5 Eveluetipn of Mudigere-1 under rainfed. situation.

(Mudigicrc)

Studies indicptcd 41% to C3% higher yield freir ''suckers" es 

ccrrpprcd to "seedlings" of 10 rrd 20 rrcnths cf N'udigere-I veriety 

under rc-infe-d ,situetions. This yepr's det? further ccnfirrred the 

superiority cf "clcnpl crop" ir  rcspect to yield with 33% less in 

"10 months cld" ?nd 17% in "20 rrorths eld" secdlincs, ccrrsprrod 

to clenrl planting units. Vudigerc-I clones yielded 37% rrcre yield 

(132 kg/hr) es corrppred to 10 end 20 months old seedlings -under 

"reinfed" whereas under irrigated conditions, the yield cf clones; 

however incrcpsed by 68% (300kg/ha).

2.6 Menurial Experiments (NPK tria ls)

(Mudigere & Ppfrpadumpera)

The experiment WPS carried out at Mudicere (1687) under 

uniform shade (Nylon mat) with mcncclcnal plaanting mpterial of 

^/udigcrc-1 variety with three levels of NPK (0-0-0, 50-5O-1OD, 

100-1Q0-200kg NFK/hp) consisting of 27 treatment ccmbinatic^is of 

NPK. The planting was done in Kharif Mes? and the crop started 

yielding from 1989 onwards. The pcclec! data cf six years o n  

yield, sucker production and panicle number/clump and crecn
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cppsulc ylcld /hr rrr prcvidcd <p the Teblc 5 irdicetcd thpt the 

rcsprnsc tc 'N' wps sipnificert cvrr ycers. But th( rcspcf̂ FC wes 

net cbscrvrd for bcth F end K levels includlrc tbclr irtcrrcticns. 

Nitrcocr 100 kc/he, rcccrdcd bichcr yield fclJcvved by 50kc 

h'itrccrn. Signiflcert rcspcpsc wes observed with rccprd tc 

pepicles cr N, F end K bL*t interecticns were ret sicniflcert. Ir 

cfse cf Sucker prcducticn response wps observed on N end K 

levels^ but not cn F‘ levels.

Tpble 5 ; Response cf N P end K levels cn cepsulc yield, prnicles end 
suckcr prcducticn et f^udicrrc (Peeled drtr 198̂  tc 1994)

: 3A :

Treetrrents
Yicld(Green

crpsulc)
Kc/hr

Nuirber cf 
ppniclc/ 

clutrp

Nurrbcr cf 
suckers/ 

clutrp

NO 675.4 15.5 11.6

N1 (50 kg/hp) 804.5 17.6 12.6

N2 (100 kc/he) 1030.2 21,2 13.6

FO 807.6 16.8 12.1

PI (50 kc/he) 825.5 18.4 12.5

F2 (100 kc/he) S'î e.e k . i 12.9

KO 786.9 16.5 11.9

K1 (100 kg/he) 843.0 17.9 12.7

K2 (200 kc/he) 880.0 18.5 13.0^

C.D e< 5% £9.0 1.8 1.3

As per the X Workshop rrccmrrendetlcn, e new NTK triel 

with six trcptrrents wes leid cut with six credcd levels cf 

fertilizers under neturel shedc et Vudicerc end Pprrpeduirperr In 

1S?2-1,993. i The tripl wrs leid cut et N'udipere (with prettctive 

~ Irrlg-rticn) with Mudigerc-I clone. The expcrimfnt wes re leid 

cut Ferrpedurrprre with PV-1 suckers in 1993 tc pssess the 

response tc hlchor levels of fertilizer eppliceticn es well es the 

efficacy cf necm ceke eppliceticn. The crop stnnd is 

sptisfectcry.



2.7 Micrcnutrient requirement studies

(Mudiocrc £ Ferrpedumperr)

The cxpcrlfTcnt wes Ifid  out et N'udlccre during 1992 usinc

N'udidccrc-1 suckcrs with sever trcetrrrrts. IVicrcrutricnts Bcrcn
(

end Molybdenum  vwrrc pppiicd cnc rrcrth before peniclc inltietlcn 

rnd the crop v»'ill be rerdy fer hprvest durinc 1995.

At Pprrppdurrppre, the triel wpg Icld cut with vecetPtive 

prcppculeis r f  FV-1 d v r l r c  1994.

2.8 Integroted management of organic end Incrgenlc- manures In 

harvesting higher yields

(N^udicerc)

The new experlfrent hps been l̂ *Id cut durinc 19S4 Ir PBD 

with £tix trcptircpts Intcgr^tinc crgpnlc end incrgpnie nrprurcs. 

The crcp stpnd is srtisfrctcry.

2.9. Pest Mencgement in cardamom

2.9.1 Screening of cardamom germplpsm for thrips end shoot borer 

(N'udigerc)

Ten elite clcres identified by prelinrinrry screening of 200 

gerirplpsm pcccssicns (v iz. D~A71, D-297, D-457, D-M 6, D-514, 

CL-754, CL-769, CL-679, CL-726, CL-683, FI, Fink pscudcstem) 

hpving resistence tc sheet bcrcr dprrrge. The spire denes pre 

being multiplied fer field triel end for further screening during 

July 1995.

2.9.2 Cultural and chemical control of thrips end c rp ^ le  borer

(Mudigerc S Fpirppdufrpprp)

Experirrcnts were ccnducted pt Mudigere te study the effect 

ef "thrpshino plene” ‘ phd thrpshihg ccrrbined with insecticidpl 

sprpys (10 treptments) fer the ccntrcl of thrips. Chemicpl 

centrcl with rrcnccrctcphcs (0.05%), threshing in Februpry pnd 

N̂ py fcllew^'d by insecticidpl pppliceticn. Ir  this study,

: 35 :



thrpshinc fcllcvwcc? by three sprrys elver* ir  the rrcnths ef 

N*prch, N'ry end /^urust were rt prr with thrpshlnc fcllcwed by 

four or five spreys ps evident frctr TpbJc 6.

Tpble 6 Effect ef threshinc end insecticide spreys cn thrips ccntrel in 
cerdemctr et *̂•udicĉ e

: 36 :

Thrips demepe (%)
Treetrrents -------------------------------- --------------------

1G92-93 'ir£'3-e4 1994-95 N'een

1. T1 Threshinc (2,5) 14.31 21.01 31.29 22.20
2. 12 Five spreys (3,5,6,8,S) 06.63 01.42 05.55 04.53
3. T3 Four spreys (3,5,8,9) 07.35 03.49 05.68 05.51
4. T4 Three spreys (3,5,8) 04.82 05.15 09.60 06.52
5. T5 Three spreys (5,6,7) 13.25 04.45 07.09 08.26
6. T1 + T2 04.43 02.67 '18.15 08.41
7. T1 + T3 04.75 03.59 07.90 05.41
8. T1 + T4 o r .  37 03. tO' 08.19 06.88

T1 + T5 06.48 02.76 07.36 05.53
10. Control OS. 10 15.89 17.50 14.16

CD @ 5% NS 09.22 12.97 06.93

(2-Feb; 3-N^erch; 5-N*ey; 6-June; 7 -July; 8-Aucust; 9-Sept),

/i'll the treetrrents conrprisinc ef insecticidc eppllcetlcn end 

ccrrbinetlen cf insecticides end threshinp ,wcr€, superior ever ccntrcl 

end threshinc elcne. Anelysis cf the peeled dete fcr three yeers 

else indiceted the serre trend. The experifl'ent Is' beihc cencludcd

end the best v iz ., treetrrent with three spreys  ̂ (Mrrcli, N̂ ey end 

locust) is beinc evelueted in Irrcer plcts.

A sirriler triel conducted rt rerrpedunnppre with 10 treetrrents

with selective threshlnc durinc Februery-Mprch end insccticidel 

ppplicetien et different intervels. Gbserveticns were tekcn on sheet

end' cepsule borer es well es thrips infesteticr^ cn the cepsules.
i

Cepsule borer infesteticn wes not very severe end did' net very

errcnc treetrrents. But the percentece cf sheet bcrer incidence

shewed ccnsidereble verietion e^onc triretrrents. All- the treetrrentsi ^
(except selective threshinr elonc) were fcund tc be equelly effective 

In centrellirc thrips infestetlon.

DctcrmlnBticn cf numbĉ r cf spreys for thrips control

(N'udirc-re)

A triel conducted for three ycer? (19S2-1?S5) to develop



suitrblc sprpyinc schedule for thrips enc' cppsulc bcrcr cf 

cprcJpircm. Evplupticn cf rurrbcr cf sprpys fcr thrips pnd Gfpsulr 

bcrcr ccntrcls shewed re sicrificpnt difference fcctv-’cen six spiCpys 

ccmrrencipc frcnr. April rt rrcrthly irtcrv?! rod three spreys given ir 

April, June & Aucvsi. The first sprpy ir  ell trcptircnts wes dcrc 

with rrcnccrctcphcs rnd the subscaucnt sprrys with Phcsplcne. 

Aralysis cf peeled detp frr  three ycers rise irdictcd e‘ sirrilrr trend 

rs? evident frcrr Trblc 7 which indiceted thrt there wes rc 

sipnificpnt difference in thrips .dpirtce between the number cf 

sprpys.

; 37 :

Trblc 7 Effect cf nutrber cf 
N'udicere

spreys cn thrips ccntrcl in cprdpircrr f

Thrips dpirpce
1 Pi c TiT C nXS —

1992-G3 1CP3-94 1994-95 y-cen

1. Six spreys (3,4,5,6,7,8) 10.02 6.04 11.88 9.31

2. Three sprpys (3,5,7) 11.85 12.48 •27.54 17.29

3. Twc sprpys (3,4) 18.12 20.50 19.87 19.50

4. Three sprrys (4,5,7) 24.23 11.85 21.13 19.07

5. Centre 1 25.11 33.36 43.81 34.09

CD @ 5% 5.27 14.18 10.83 10.47

(3-April, 4-Mey, 5-June, 6 -July, 7-Aucust, 8-Sc ptember)

2.9.4 Estimetlcn cf less due tc cardemcm bcrcr 
(Mudlce rc)

Studies cn the incidence cf sheet bcrcr (in pll the three types 

cf cerdpircrr viz. My sc re , iv*elabpr pnd Vpzhukkp) cn sucker end 

penicle prrductlcn indicptcd en yield reducticn cf 3.24 percent when 

16 percent cf the suckcrs were dpiregcd.



2.9.5 Fffect cf plant based insecticldcs cn the ccntrcl cf thrips end borer 

In cerdemcm

(f^vdiccre)

Eveluetlctf cf plert products pcpinst tbrlps pnd bcrcr rcvcplcd 

Nccrrark end Nlirbccidinc tc be cn per with rrcrKrcrctcphcs In 

reduclrc thrips deirecc.

2.9.6 Bicecclcgy cf natural enemies cf major pests cf cardamom 

(Mudlccrc)

Dccurrentptlcn cf neturcl enemies cf cerderrcnr thrips end sheet 

rnd cepsulr bcrcr vves initietrd In 1S22. Ar> unidentified prthcocr 

hps been rcccrdcd tc ipfcct the crcwn up Iprvpc cf Ccncgcthus 

punctifgrplis Attempts rre bcinc rredc tc Identify the pethcrcn. 

Feresitizeticn cf the lervc by XfPthcpimplr wes necllgiblc.
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3.1 Gcntiplesm coll€x:ticn, description find Evelueticn

(Grnctck)

Frur ccirrrcrcifl cultivrrs identified prc: Gclscy, Perrscy, Pptrlr 

ppd Sewpcy; Frrrscy end Srv^rcy err crcwn irrrc pt plrcfs et SOOOir 

pnd pbcvc (ViSL while Grlscy is very prpulrr pt Icv^cr altitudes. 

'Cbirkey* end 'Fccrkcy' prc the twc virus diseases cccurrino In 

lercc cerderrcrr. The survey ccrductcd revcplcd thet the pvcrecc 

Incidcrcc prd extent ef drrrere due tr 'Fcerkcy’ diserse vrs less 

viz. one pcrcent. In plpccs where Fptrsey & Sewney were rrerc

(6^), he we VC r , the cxpct figures ef incidence ef 'Feerkey' is ret 

possible bocpuse rrest ef the ferfrers uprret the diseesed clurrps. 

The Chirkey is fast sprcpdinr pnd restricted tc p fcv» jrcckets end 

5-40% clurrps pre found effected. Frorr p survey conducted, it wes 

observed thpt the cultivpr 'Golsey' is tolerpnt tc these two 

discpses.

3.2 Identifying tolerpnt types tc the two virus diseeses rnd evolving 

control nteesures

(Gpnrtok)

Five hundred seedlincs cpch of the four cerrircrcifJ cultivprs 

were plpnted pt ICAP Pescprch Cerrplex (N'py, 1988) to scree r 

pcpinst 'Chirkey rnd Fcorkey' diseeses under neturpl conditicns. In 

this t r ir l ,  Golsey wps found tolerpnt to both the v irrl disepses. 

Studies showed thpt the two virpl disopses were In incrcpsirc 

trend(Tpble 8). Systerrrtic uprootinc of discpsed clurrps rnd 

plprtino of seedlincs rpiscd frorr true seeds is  the only wpy fcr 

rrpnpcinc these virus diserses.

3.3 Evpluetlon of fungi toxlcents egeinst Anthrocnose disease 

(Gpnctok)

Anthrpcose cpused by Glotrerelle cinculetr is ?n irrportpnt

fcllrc^ discrse. The intensity of the diseese w p s  found rrore In

Golsey which is otherwise tolerpnt to Chikcy rnd Foorkey virus

discpses. In the funcicidrl eveluetion, pll the funcicides included

LARGE CARDAMOM
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in the triel ccntrcllcd the discpsc sicnlflcently. The ccntrcl 

rbscrvcd by the vpricus funclcldcs ere Cumpn-L (0.2%)~1.4%. 

dithene N*-45 (0.2%)-85.5% end Kevpch (0.1%)-83.7% end et per end 

sicniflcently superior In ccntrcllinc the dlscesc Incidence (Tebk 8).
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GiiMGER

4.1 Germplesm collecticny dc^crlpticn end evelusticn

(Fcttenci 6 Sclen)

At Fcttenci, 3 mere indigenous gerrrplpsm ccllectecf frctr Nendepur 

medr the tctel tc 150, which includes 146, Indigenous*, 3 exotic end one 

vMild collection. In the evelueticn of 138 eccessions, highest fresh 

rhlzorre yield wes obtrlned in the mutant (3.075kc/3m plot).

The Solan centre mpintpined 140 indigiErncus collections which 

include 8 new collecticns pdded during the yeer, Dholi centre 

collected end meinte'ined 41 cincer germplesm obtained from the Solen 

centre.

4.2 Initial EvaluaUcn Trial (lET)

(Pottengi 6 Solen)

Sixteen promising entries were evaluated under lET at Pottengi. 

The pooled deto for three years (1992-93 to 1S94-95) gave Significant 

differences in the yield. The highest fresh rhizome yield of 18.75 

t/ha was obtained from Eg -  2 followed by V^S^-8 (18.47t/ha).

On the basis of evaluation of performence of germplesm., 13 top 

yielding collections at Solen were put und€̂ r lET. None gaW 

significant difference for yield in the currcnt year. Hcv^cvcr, the 

seven collections viz. SR SG-6S2, SG-700, SG-62, V^Eg -  2, SG-671 and 

SG-688 cut yielded the check viz. SG-666,

4.3 CcnnparaUv€' Yield Trial (CYT)

(Pottangi £ Solen)

Six cultures were evclueted in the CYT et Pott&ngl. The pooled 

analysis of three years’ yield date (1992-G3 to 94-95) gavf significant 

differences in yield. A projected yield of 14.49 t/ha (V1E8-2) was 

followed by 14.23t/ha (V^C-8)



On the brsis cf the pcrfcrrrpnce In the lET, six ccllectlcns viz. 

SG-670, SG-6SS, SG-710 were studied under CYT from 1994. Non 

sicnificpnt diffcrcnccs ter yield were observed bctv̂ 'ccn the crllectlcns 

this yeer plsc end ncne cf thcrr shewed incre '̂se In yield ever check 

SG-666. In the CYT II with six cellectlcns viz. SG-689, SG-700, SDR, 

SG-695, SG-696 were evelupted durlno 1993 end 1994 with SG-666. The 

results were non slcniflcent; however there were sicnlflcnnt effect on 

yield over years.
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4.4 MOlUlccatlcn Trial (MLT scries III 

(Fcttengl 6 Sclpn)

1991)

The prcrrlslnc cultures were evelupted (In the MLT series III) 

for the 4th yeer et Pcttenrl. The rreen projected yield Is presented 

in Teble 9.

by SG-547 (14.55 t/he ).

V2S1-7 (15.29t/he wes the top yielder closely followed

Teble 9 Fresh rhlzcnne yield cf Gincer cultivers In WLT-III et Pcttengl

SI. 1991-92 1992-93 1993-94 1994-95 Mean IProjected

No. cultivers yield

ko/3m^

yield

(t/he)

1 V r " 1.966 6.135 9.212 7.157 6.12 15.29

2 s-547 2.235 9.382 7.638 4.027 5.82 14.55

3 Pejcerh

Iccel

2.424 7.010 7.606 5.563 6.65 14.13

4 S-666 2.305 6.244 7.752 5.557 5.56 13.91

5 V,S^-4 2.346 4.441 8.972 6.393 5.54 13.85

6 S-646 1.115 5.078 7.998 5.952 5.54 13.85

7 V,S,-2 1.735 8.054 7.282 4.242 5.53 13.32

8 Suprebhe 1.638 6.430 6.456 6.033 5.14 12.85

9 Surebi 1.743 4.945 7.357 5.217 4.82 12.04

10 Meren 1.491 5.890 6.199 5.363 4.71 11.78

C.D (r*r0.05) — — — 1.69 1.09 3.23
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The MLT started durinc 1991 was ccntinued at Solan with 10 

entries. Durinc 1994, the yield per plot varied from 1.63 kc (V^E^rA) 

te 5.40kg(SG-666). The two ccllcctlcns viz. S6-674 end SG-666 

recorded hicher yields than the check viz. N^aran. The pooled data

(19S1-94) also indicated that there was no effect of environment on the 

yield per plot; however, response of the variety was different 

between the years. The ircally adapted variety outyielded the 

varieties from Pottenc'i b s  w e l l  es variety Maren as observed, from the 

peeled date presented in table 10.

Table 10 Fresh rhizome yield of oinocr cult!vers (N*LT III) et Solan

SI.
No.

\

Name 1991-92 1992-93 1993-94 

Kc/3rr!  ̂ Plot

1994-95
yield
kc/ha

Converted
yield
(t/ha)

1 Rrjorah 5.33 6,43 5.00 4.87 5.40 10.96

SG 646 5.83 5.07 4.33 3.73 4.74 9.62

3 SG 547 4.53 5.40 4.17 4.17 4.66 6.26

4 SG 666 .6.77 2-'93 4.30 5.40 . 4.85 9.85

5 ViKi-3 1.77 1.42 0.i;7} 2.60 1.64 3.33

6 Suprabha ,0.90 1.03 1.03 >1.00 0.99 2.01

7 ViS,-2 0.55 0.90 1.S7 1.87 1.32 2.68

8 V E,-4 1.13 1.08 1.73 1.63 ,1.39 2.82

9 2.17 0.67 2.60 3.33 : 2.19 4.43

10 Me ran 3.36 3.76 2.33 4.03 3.37 6.48

Mean 3.26 2.87 2.82 3.26 C.04

CD at 5%



4.5 NPK tria l In olngcr 

(Pcttenci)

The fertilizer triel was ccnc’uctcc’ for five ycers (PBC) usinc 

cultiver Suruchi with six trcetrrents et Pcttenci. The 5 yeers' 

peeled dpte presented in Teblc 11 ccnfirnncd thet, eppliceticr cf 

N125, P100 erd K1C0 kc/hr ceve the hichest projected yield rf 14.15 

t/he cf fresh rhizeires vvith rrexirrurr benefit (Ps.5,3CC/he). The 

percentece cf leef spct infectirn wes else Icwcst In this treetrrent.

4.6 Evolving ccntrcl mcesures (including seed treotmcnt) against rhizcwe 

rot disease cf ginger

(Sclen)

The triel was ccnducted et Sclen tc eveluete the effect cf seed 

treetrrent with 5 different funricides end their ccnr.binetirns plus 

Phcrete es scil rppliceticn in reducing the incidcnce cf rhizctre ret. 

Seed rhizcrres v̂ ere treated with funcicides es pre scwinc seed dip 

trcetnf>ent fcr 6C minutes Phcrete wes epplied in sell @ ICkc he 1 et 

the time cf t^d prepereticn. The dete presented in Teble 12 

confirmed thet cincer seed rhizomes treeted vfth the ccmbineticn cf 

Indofil -  + Bevistin wes the best which reduced the diseese

incidence tc e minimum cf 6.C% end increased yield.

4.7 Blcccntrol cf rhizctne ret of ginger 

(Sclen)

Studies ' were initiated in 1S94 on the effect cf sell eppliceticn of 

bicccntrcl coents end in ccmbineticn with seed treetment with 

funcicide eceinst rhizcme rot diseese. It wes evident from the 

studies thet minimum incidence cf the diseese (6.C%) was obteined in 

Indcfil-M45 + Bevistin seed treeted rhizomes elcn^with scil 

eppliceticn o-* T̂ , herzienum. This treetment else increased the yield 

cf fresh rhizrme’ (6.7kc/3m^plot) compered tc 4.85kc/3m^ in control.

4.8 Standardlzotirn cf seed rhizcme size in ginger fcr higher yield

(Dholi)

Studies were conducted et Dholi centrc to stenderdisc the seed 

rhizcme size fcr hichtr yield end prcfltebility. Seed rhizomes cf 24 

om size produced the hichest yield of 22.10t/he.
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Teble 12 Effect cf scec* treetircnt end sell eppllceticn cf Thcrftc cn the 

ccntrcl cf rhlzcmc ret cf ginccr in Sclen

Treetment

Cone.

(%)

Diseese 

incidence (%)

Yield (Kc/3nt^) 

Fresh rhizome

Bevistin 0.1 7.8 3.630

Indofll M-45 0.25 6.3 4.400

Indcfll M45+Bevlstln 0.25 + 0.1 6.0 4.610

Blltcx -  50 0.3 10.0 2.730

Cppten 0.3 12.75 2.160

Ridorril M2 0.4 12.5 2.300

Phoretc 10kg he"l 9.6 2.960

rhorete+Indofil M45+ 10kc/he” l+0.25+ 10.5 2.700

Bevistin 0.1

Control — 12.4 2.510

CD (0.05) 1.350

4.9 Evaluetlcn cf germplesm for quality

(Sclen)

Sixtyslx Qcrmplesir ccllrctlcns of clncc-r were enplysed fcr 

quplity cherpctcrs. Besides these, 30 ccllectirns were cvelucted fcr 

crude fibre content. The frexlnr'um essertiel oil content cf 2,5 per 

cent wes cbserved in SG-7C0. SG-693, SG-670 end BDJR 1054, where 

es the clecresins were mexirrum in Kereir Lccrl (10.18%) fcllcwed by 

SG 568 (9.78%) ^nd SG-71C (£.33%). The dry recovery wps mPXlmuiT! In 

SG-679 (21.5%). The minimurr amount of crude fibre reported In SG- 

684 (5.25%), followed by SG-554 (5.40%) end SG-674 (5.70%).
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fUPMEPIC

5.1 GcnrFlrsm ccll€cticf», dcscrlpticn ^nd rvelueticn

(rc^^FPci, fc J r r ,  JrctJpl p rd  C^hcI5)

Thr rc+tprci rcn+rf rc'c'cc' four pfvw pccfFFicPF Jr turircrJc 

rrrkJrc the tr^rJ 1?1 p r r r f F i r r j .  C u r irg  the y f p r ,  cu< r f  If."

CLTcufTP Irrc^  rvpJuptcc', the hjgf*cft frc? h  ̂rhJzrrrc yiclc* r f  P . f  kcf\ *
? vips rbtpircc* v i t h  tu rrrc r ir  s c l r r t i r r  Nc.6 ; prrrnc 17 Curcutrr
I 2

r r c i r r t l c r , Bet?cuc?p c r v r  kc/?h^ r r d  pr»>rrg C .r i r^ d e ,

prvf" ? .C f kp /?

Af r<“i‘ c*ccfs{rr£- cf the XII Wcrkshcp* tK ,  ,ScJrr ccr'trc fr

r r t ru ft rc '  vJ ih  the r r r i r t c n r r r r  r f  (Jjtc T u r irc r jr  ccrrvrjpsir , i The
'' ' ' '

ccr^rc Pt f r rs c r t  hr]c*s 16A jrc'iprrcup ccrrrirlrefr cfJJc c t ic rp ; cf 

v 'h irh  S T -P ie ,  5T-15A, 5T -??o , TC-^ ,  PT-55, 5T-45T crvc r r
f  f I  ̂ 1 '  I I r»

y jf lc '  r f  rrcrc t h r r  6 . f  kc: r ^ r  ?

The 18P ccrrrfrjpgtr rc J lc c t /f r  mpjrtrircci pt Jectir l cr  cveJurti rr  

rhrv'Tc' w jd i vprSptJrr f r r  prrw th  rnc' yklc^ c h rr rc tc rs ;  they \Ncrc 

crrupfc ' i r fc  d i f f r r r r t  f rp t f rH y  c r ru p s .  / ‘ i r r rc  the 188 cerfrpjprrr

l i r e r  < vpluptc c*, ?C Jinrs- Fhrv»ed rceictprt r r r c t i r p  *r T r f h r i r e  Jcef

sp r f  rfjseprc; the pr^'trJrirc ri-Jture? bcfrp C l C L - 1 3 6 P  ppc' C L -
' t 1

1?6. Apcthrr &ct r f  IP cuJtiTff fhrwec' rrF iptprrc  tr C rllec to trjrhum  

lepf r r ^ t ,  the r r r r r f f i r c  e rtr icp  heipc rT 5 -?4  prcf rT5~?P.

Otrf r f  th( 80 rrrnr’FJps'fr rrJ ic rtc d  r r d  rrplntpiped r f  C h r l i ,  ten 

r r r r r j f j p c  l i r r r  v»rrc Jd(^PtifJrd f r r  fu rth e r  evp)i'p ticr ,

Tr th r  r i r k  pJct fc rc e r i rp  tcchrfoL>e rcn'pst rhizcrre ret 

dlseese, culfurcF F T f -1 0 ,  FT5 -13 , PT5-1A, CL-136, CL-1?P, CLI-IP* ',  

C l -1317, C L I-??C , CL I-370 , KrPkifrfdtf rnc' FthfrriikuJp £hrwec' re 

Jpc<dcrrc r f  rh iz rr rc  ret disefse c rm rc rrr '  tr  / ' r r r r r r  drirpc<).

H rw evrr r X 5 - iO ,  FT5-13 end P T S -t i  V'crr f ru rd  p r r r r is l rp  w»th ?0.C 

t /h p  r h ’ zriT'f yfcJd r r r r f p r r d  tr  10-15 t /h p  in r th c rs .
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P.? Initlpl cveluptlcn

(Fc^fercs, Ject?rl prd

r f f U c r  r r r r rJ r f ro  crtrJcf rrc h  r f  Irrc^ i^ u rrt ir r  firrturJty

pcrfcc* ircrc thpr 2CC deys}  r r d  r h r r f  c rK 'r  (IfSF ther POC

c’ry e )  wcrr rvrlupnc* f r r  }psf ♦hrcc y r r r ?  i r r ? - r ? i  

Pi rcttproJ. The Ih rc j ycprg ' ftudy  jrc!lr?’ tcd tb rt  FTP»/tJ 

f / h ? ) ,  FT5-e  (73.?? t / h f )  ere? FT?-??  i / h f }  Pt( th f cHi'c

ri'Jturf? i r  )rpc c 'u r f f i r r  f u r i r r r f r  prd  P T f - f ^  ( I f , 06 t / h p )  F T F - iF  

( I f .O P  t /h e )  crd  F T 5 -f?  ( i f . f r  * / h r )  errcrg short d u rr t frn  ♦ u r i r r r i r .

J rc t jp l,  £cvcr rp rh  r f  ) r rc  du re tic r ,  rhcrt durrtfr^n end 

frtcrrrcdir*c types  were cvfliT^ttc' ic ic*rrt?fy h ich yJdc^irc t y r c f .

Tr thf Jrrc dure tic r c r r u r , FT?-?a (27.16 t / h r )  r r d  21# (?6.7F

t / b p ) ;  CLI-?17 r r d  Cl T-267 (?? .??  t /h r  cpch) under rrcdJu(r FC T - 

U  (? f .1 >  t /b e )  ppd FTS-1? (?A,oe t / h e )  i r  short d u r r t j r r  croup

were, fcurd si'r^^rirr.

Ti r  prrrrifJpc  Jjrcs: v*crc tcFtfd r rd c r  I t T  rt  C b r l i .  ^ 'p jcrdrr

? r r j> ‘ ‘c t 'ty i r }d fd  p fv i rc  ^OC.'SO 0 /h p  f r fp h  rh j7rrrf y?rJd frJ Ifw rd  by 

rrcrpppjp (c h r r k )  yJrJdf ?C1.f7 Q/he  which f r  strtiFticeJJy f r  ppr 

with r r  ?17, FH -f.,  P H -r  r r d  C ird ic rr -rr .

?•.? Comperptivr yield trip l

(F c ttrrc i  r r d  rh c J i)

f*ix f r r i r ls ' i r c  ruJtlvprs wrrr cvrJuPtrd (with Foirp fs'*ohrcl<.)

fo r • three yc rr?  r t ' rc1J>nci. The FoccF'sicr PT5-1P (1 ? . f  ♦/h.'*) 

foJJewrd' 't 'y PTS-P? (17.7? * / h r )  c p v r f i c r i f ’ CPr+Iy hich'tr' f rc rh

rhJzcirr yJclde i r  thf pcc ifd  r r r l y e fF  of thr three y c r r r '  c^tF.

' ' I r  the tr irJ  with 1C ) f r c f  pt D h r l i ,  the orowth ’ r r d  y ie ld

pprrtro te rf  observed th< hichest fres=b rhJrorre y ie ld  f r  St*gf*rt'hrm 

(?P7.P5 0 /h e )  fo llowed by FCT-11 C /b p ) .
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'-.b MuJHlocPticn triel (MLT-1991 Scrice III)

CJrrtifJ prd  F r ttp rc i)

The T (1PC1) Jf5c< v i t h  1? ruMurcp pi Jrotjp] for thf

thirc' y c r r .  Cut r f  the 1? vpr*f1 ic r +c£tcr, Ci‘Cc?rrJF ru i yj'fJc'cr' 

r f h r r  v r r i f f ic F  c iv irc  r  s jc r i f f r r r *  /  r r r jc c tc d  y^cJc* r f  AC,77 t /h e ,  

fr}]cv>'fd hy t/hr by TC-? rc p f f ’ fcc’ v'Jih !h r  Jccel r t 'J i iv r r

/'riT'ccr I / h r ) .  Annrrr fhc th ^ rtfc r  h 'ch yicJc'irc r u l t i v f r r

t r f t f c ,  FT 5 - 1C trp yiclc'cr

r r Fffcct r f  specJng m  yield r f  turntcric

r r h c i ) )

A piudy ccrci>c1cc r r  the cffrct r f  frtcr ere* irtcr rev*- ?pecirg 

(A ffrrcircs) r r  ihr yJrlc' r f  turrrcrJc vpx?rty, Fejcrc'rr Scrip. The 

yitJc’ r'iffcrrc' f  icrif>rrr'*)y rrc' f  ff'rctr'c r f  ?Cy?0 err {rrcducrd

hfrhcrt yicJd r f  ^7P.e? G/hp.

f . f  Quality cvfluetim  -rf grrmFJpsrr-ccllrctlcns

(ScJpp)

The ?Frrplc'r r f  61 rcHc cfirrs ffrcrr S rlrr) r f  *vrircrir v.rrr 

rrrlye<c* fcr ouelity rttrihutcs. ' The hirht r* ]tvr) r f  rurrt-rrfr '»rc' 

rJcrrcsfr v<'cr, chtrirrc’ in PrJFK-K'^C rrc  U . i i f

r c p p c c t U r l y .  The nrxirrurr rcrtcri r f  <sper*frl ciJ chtfirrd

with VK-70 W'hercF̂ F the c'ry rccrvrry v>t f  rrrxirrutr i r  ST-^0 (PC,6%).



t r e e  s p ic e s

6.1 Gemnplasm ccllecticn, ccnsepvetlon end cetelcgulng of spices

v iz ., clovc'y nutmes 6 clnnsmcn

(Yercpuc' & TcchipprpI)

At Yrrceuc* cfntrc, prcrcnics cf 13 elite clcvc lines were fle ld - 

piented during 1993 end 1C94, Establishrrent cf the plents is cccd. 

Yercrud centrc rreinteined ten cinnerrcn, cne cessie cinnerr.cn besides 

three ellspice eccessicns.

At Pechiperei centrc, in clcve twc prcceny tHels - were In 

prccress. One trlel with nine elite lines (Liijes

4,3,8,9,'10,11,12,13 end 14) collected frcrr Indier Institute cf Spices

Pdscerch, Calicut wes leid cut during Sept. '91 end encther triel with
t

seeds frcrr ?cven hich yielding trees cf Kpnypkurrf»ri district (Estete 

neires where these erd ccllected; Cestle Peek, N’eremelei, Epen, 

Pioneer, Betheny, ThulesI end Arrbedi) were plentcd during N*ey '94. 

In the first trie l, Type 5 recorded the rrexifruir rref̂ n plent heicht cf 

123.2cm end girth cf 4.6nrrr, while in the second triel,types ccllected 

frcm Cestle Reek recorded the mexirrucr! meen plailt height cf 85.3mfr.

At r  echiperei, seven seedlings in eech cf 7 high yielding 
,  , f 

nutmeg types collected frcm vrricus estetes cf Krnyekumeri district

like Belerrcre, Pioneer Muthu< Pioneer Sesthe, Orr-S'nopurem, Peni

Estetc, Arrbike Estete end VcUimelei Fstetc- were field-plented during

N̂ ey 1S94. Types ccllected frcm Vellimelei Estete recorded the highest

freen plent height cf 95.3cm end stem girth of 2.9 cm.

The trlel with A ' nutmeg types (Indien Institute cf Spices 

Pescprch, Crllcut), 8 grefts/type, elcng with cnc high yielding type 

ccllected from Stete Hcrticulturel Perm, Ccurtellem wes leid cut 

during 1991. The type-2 rcccrded meximum meen plent height cf 

179.3cm, while type 4 rrccrdcd meximum stem girth cf 7.4cm, Twelve 

cinnemcn types which includc, nine types supplied by IISP, Celicut 

ere under field cvelueticn; SU 53 reccrdcd «he meximum mcen plent 

height 324.2 cm, end stem girth, (19.3mm.) In 3 yeers' growth.
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6.2 Multilcceticn trial in Clcve 

(Ycrceud 6 Pechiperel)

The with five elite lines , viz, sel-1, Sflr2,, sel>-3,,-S€l-4,

srl-5 (supplied by JISP Celicut) wes Ipid cut . durinc 1991-92 in ; b^th 

Yrrceud and Pcchlperri ccntres. Growth parprr'eters were recorded.

6.3 Multilocaticn trial in Cinnamcn

(Yercrud, Atrbeleyeyel, Thrdlyenkudissei 6 Pechiperel)

The MLT with five elite lines sel-44, sel-53, sel-63, sel-189, 

sel-2C3 (supplied by HSR Calicut;) wes leid out curing 1S92 in ell the 

four centrcs with 12 scedllncs per ^ine. The selection "Sei In 189" 

was found to be pronr is Inc in Thadiyenkuc'issei ccptre; i In all the 

ccntres, vccctative pararretj^rs have ,been recorded.

6.4 Vcoetetlve prcpegBticn In Nutmeg Clove and Cinnomon 

(Yerceud, Pcchiparai 6 Thadiyankudissai)

Fpicctyl graftincs at oplcotyl stacje, two leaved four^leave-d and 

six leaved strces cf root stock cf nutmec were carried cut at Yerceud 

centrc usinc non-recured orthotropic and seiri hardwood scions. The 

rraximum succcss of 45.6% was observed when rrotstccks of two leaved 

staces were used for oraftipo.

At Pcchiparai, cuttinc and .ê ir layerino were; tried' in clove iand 

nutmec. Graf tine is tried in nutrrec (nutrreo cn nutirec?)

At Thadiyankudissai, trial on vecetative propacation In Cinnamon 

with stem cuttincs was. laid out. Four orowth rcculators', N̂ AA, IBA, 

lAA end SADH at three concentrations each (1CCC, 250C iand 5C0C ppm) 

for rcctino the stetr cuttincs were tried to sterp cuttincs. Herdwrcod 

cuttincs recorded the hichest rootlno of h9%, Amcne hardwocd 

cuttings, NAA 25CC p p iT  recorded; the maxirrurr of 8i2.6% followed by 

NAA 5CCC ppm (62.5%).
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6.5 Drip Irrigation in Clcve end Nutmeg

(Yrrcpuc’)

The triel wps leld cut c'urinc July '92 with clcvc seedllncs enc* 

nutfrcc crpfts et 6rr x 6fr sppcinc. The drip system wes instellcc* 

c'urinr Mprch 'S3. Fcllcwinc ere the trcptrrfnts.

These I (Trcbepripc ecc up tc 8th ycer)

T1 Drippinc cf 2 Lt weter/cfpy/plent durinr dry rrcnths 

T2 Dripping cf A Lt

T3 Drippinc cf 6 Lt "

T4 Drippinc cf 8 Lt "

T5 Frcvidinc 8 Lt cf wrtcr by weterinc cnce in e wcek/pipnt 

c'urinr dry rrcnths (ccntrcl)

The tre>etnrent for These II -  bcerinc pce (pfter 8th yeer) will 

be fixed besed cn the crcwth end response tc the ebcve drip 

irricpticn trie l.

The seccnd yeer cbserveticr cn veoetetive crcwth parerrcters 

efter instellinc drip Irriceticn system wes recorded. The mcen plent 

hcicht wes 169.9cm end the meximum meen number cf brenchcs es 9 In 

T4.

6.6 Blcfertilizer trial In tree spices -  Clove S Nutmeg 

(Yerceud)

In the bicfertilizer triel in clcve end nutmec, the treatments es 

per the technicel prccremme were imposed. The pre end post 

trcetment levels cf NTK were analysed in the treatment plots. Date 

on nutmec yield showed that the treatment T4(ie. T2 (ICCkc FYV + 

ACC, 320, 12CCc of NTK/trec/ycar) + 5Cc cech of Azospirillum and 

T hosphcbecteria/trec/yeer showed the meximum fruit number/tree 

(85.75), followed by T5 (io. 5C% of T2 + 5Cc each cf Azcspirillum 

end Thosphcbecterie/tree/year (76.CC). Tho other characters v iz , 
fruit lencth, cirth and tree cirth were also recorded for all the 

treatments. The treatment (TA) recorded hioher values for all these 

characters.



CORIA^BXER

7.1 Germplasm collection, maintenance end evaluation

(Jobncr, Jeguden, Guntur, Coimbatore, Hiser end Dholi)

The Jobner ccntrc meinteincd 683 ccilecticns (578 indigenous and

35 cxotic). In the evaluation of 277 ecccssions, prorrising accessions 

wore identified v iz ,,  ATP-29, UC-13, TG-400, UD-119, UD-321 end TG- 

318. Screening of 33 ctrmplesm entries egeinst stcrr- gell discesc 

causcd by ProtofTiyces frpcrogporus wes continued et farir>ers' field ir  

Dentc (Sikpir), but ee the discese did not eppcer this yerr too, dete 

could not be recorded. Screening of 35 ecccssions tested egeinst root 

knot nematode inccgnita) wes dene in pots end in field. Ncne

WPS found to be resistant in field conditions, though UC-20, UD-124 

end UO-239 were found to be moderately resistant in pot culturc 

studies.

During 1994-95 rebi sceson, out of 230 collections, 120 were
I

evaluated et Guntur* There wes good variation for the various yield 

attributes and the- yield date of first 5 rankers are presented below;

LCC 25 (1583 kg/he); LCC 20(1558 kg/he); LCC 23 (1542

kg/he); LCC 13 (1517 kg/he) end LCC 16 (1500 kg/ha)

The Coimbetcre ctntrc is rr.einteinirg ' 372 eccessicns (108 

ecccssions ccllcctcd during 1994-95), eir.cng which 108 were cveluetcd 

during Rebi 1994-95. The yield per. plent varied from 0.6 to 12.7 g 

in the different ecccssions tested. The most promising ones Which 

excelled in yield ere UC 228 (12.7g per plent), JCo.45 (10.9g per 

plent), JCo. 126 (9.1g peh plent), CS. 287 (9.1 g/ple.rt) and IC 67153 

(9.1g/plent).

The Jeguden ccntre reteined 140 collections, out of the 159 

ccllections cvelurted. Sixteen entries (15 cxctic + 1 Indigenous) were 

screened egeinst powdery m.ildew end the FDI (Per cent Diseesc 

Incidcnce) varied from 48 to 91. Ncne of the entries wes found tc be 

resistent or tclerent tc powdery mildew.
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Being the first yeer the Riser ccntrt ciicJ net tr.ekc eny 

collccticn, but mpintrircc’ the gcî rrple.srr-. Cut cf the 58 r.cccssicns 

c'veluetcd fcr yield, DH-13 end DH-139 gevc the highest yield cf 340o 

per pl(fct cf 2.5sq.m.

The Dholi centrc ccHcctcd end n-eintcincd 48 .types, cut cf

which ten ccllccticns were fcund tc be prcrr-ising for yield, qurlity

PS well as disease rcsistertccJ.'Viz, 6C-85, UC-44, UD-93, GC-43,L!D-55 

GC-44 UD-115, UD*136, . RD-22 end .^RD-120. In the screening of

v a r ie t iG S  pgeinst stetr; oell discfse cut cf the 10 v a r ic |iG S ,  Rejcndre 

Scnie (RD.-44) shewn resistance to the disease.

7.2 Initial Evaluation Trial (lET)

(Jrguden, Guntur, Hispr, Dhcli end Coimbetcrc)

The triel with 9 entries elcr^gwith Guj. CcrirTnder-2 ps . ccntrcl

et Jeguden ccntre indicptcd thpt the yield differences were ncn-

significentj but evcrege pcrfcrmg'nce cf the 2 ycers" date revealed 

thet entry J. Cc-327 gevc the highest yictld (12.89 q/he) fcllcwcd by 

J. Cc-58 (12.78 q/Ha)

Out cf 9 accessions evelueted alcng with Pent HeritirriC ot Hiser 

ccntrc, DH-13 end DH-52 gc'vc significantly higher yield cf 17q/he end 

16.6q/he respectively, ever the ccntrcl. The Experiment was 

cempletely destroyed due tc hail storm et Dhcli.

During 1994-95 rebi, ten premising recessions selected from 

geriTiplesm were cveluetcd with Sedhene es check at Guntur. • Amcnc 

the entries tested, though net significantly superior ever check, ATP- 

147 end ATP-8 recorded higher yields with 1C50 end 1022 kg/hf? 

respectively. The chcck Sedhene recorded an yield ci &9^^kg/he.

The triel with eleven eccessions, elcrgwith. Cc-3 (ccntrcl) wes 

laid cut rt Coirrbetcre during Rebi 1994-95. Significent differences 

were observed emong the enteries, ccmpr r̂ed tc ccntrcl with regerd tc 

number of unrbels per plent, percentegc cf wilt incidence end yield 

per plot. Accessicns 964, 745 rnd 1050 reccrde-d significently mere 

number of umbels per plent (55.3, 54.8, 54„8) eg e'geinst Co.3 (48.6), 

The wilt incidencc was the lowest (9.2%) in entry 466, fcllcwcd by 

1050 (10%). Veriety Co.3 recorded the highest (20.1) per cent cf



viilt. Accessions 745 erd 748 rtccrdcd the hiohcst grrir yield cf

0.583 kc/plct cf lOsq.rr.'. size fcllcwcd by 812 (0.567 kg/plct) .,cnd

4.62 (0.560 kg/plct ) . The yield trend sionlfics the prcductivity cf

the iirprcvcd entires in the initiel evrlLSftlcr trirls .

7.3 Multilcceticn trials (MLT 1993 Series II)

(Jegudpn, Jcbncr, Ccimbetcrc, Guntur, Hisrr C Dhcli)

The lVLT-1993 series II v'-rs Ipid cut e't Jeruden with 11 entries.

The yield pnd yield ccntributinc trHts v̂ r̂e r*,ccrded. Ncnc cf the

entries pcrfcrired superior thrn ccntrcl, the irerr yield dete cf twic

ycers shewed thrt the entry from Tprril Kedu, ie. CC-964 geve

narxirrurr yield cf 13.33q per hect?*rc, which wps 9.93% higher then 

ccntrel.

A tctfl cf 11 entries - includinc Cc-3 es ccrtrcl were cvrlurted

during P<»bi 1994-95 et Ccirrbf'tcre. - Slcrtifidrnt c'iffcrchces were

cbserved errcnc the entries, rs ccnrpc-red tc dcntrcl fcr nuirbcr cf

urrbcls/plent, incidence r f  wilt rnd yield. CH-447 rcccrded the

highest nuirbcr cf umbels per plent (42.7) fcllewed by DH.38 pnd CC-
jt V

462 with 40.6 ppc* 39.9 urrbels respectively es .ccmpercd tc Cc.3

(35.3). ATP 77, UD 446 ?nc JCc.123 were less rffected by wilt, 

with ircidcncc cf 18.6, 19.5 rrd 19.7 per ccnt respectively rs

pgpinst the rrexirrum incidcrce cf 32.7 per ccnt in Cc.3. JCc 64 

rlcne recorded the highest yield cf 0.683 kg per plct cctrpprcd tc 

Cc-3 '(0.583kg/plet).

Arrcng the 11 entries tried rt Guntur, CC-964 recorded the

highest yield cf 1078 kg/he fcllcwed by ATF-77 with 1025 kg/hp. 

The yields cf rerraininc entries rre cr per with check, v iz ., Srdhrne 

(961 kg/he).

A trial with twelve ccriender entries nemely UD-435, UC446 UC- 

447, RCr-41 (P.pjesthan); CC-964, CC-462 (Trrril N’edu); J. Ccri-123, 

J. Ccri-64 (Gujrrpt)i ATP-77, ATP-102 (Andhrr Fradcsh), DH-36, CH-

38 (Heryrne) with the rclerscc ve.riety PCr-41 being ccntrcl was Irid

cut .et Jcbncr in Oct. 93 under irrigeted ccnditicns. Vegctrtivc, 

reproductive end quality traits were reccrccd. The mrxiiruir crrin 

yield cf 20.83q/hr wes rcccrdcd in DH-36, thcugh rc entry geve 

significrntly higher yield ccrrpercd tc ccntrcl. Errly fr>rturinc
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vrrktlcc likv ATF-77, AT!^-102, CC-462, J. Ccri-64 pnc CC-96^

prcc’uccc: sicrificpntly Icv̂  crein yjj Ic' r s  crrrpprcc’ tc letc rrrturirc

c rtr ic s .

A trir l with ten entries nprr.tly CC-A62, CC-964 (Tpnil Nrc'u) 

ATP-77, ATP-102(Anc'brc Prrc’csh), CH-36, DH-38 (Herypnr), J„Cc-123, 

JCc.64 (Gujeret) rrc’ LD-/i46, UD-447 (Pcjrfftbrr) rlcncwith N?rrrul

s>.lccticn (ccrtrcl) wps leic’ cut rt Pierr in h'cvcrribcr 93 rnd the

vccctrtivc cs well es yiciC trrits rcccrcrcd. UD-446 rccrrdcc

rrrxirrurr crein yiclc* cf 2.5t/hp but tbc plrrt pcpulrticr eircnr the 

entries: c^urirc tbc yc^r v-rs unifcrir end bcncc need tc be

rcp<.rtcc: in the ycrrs 1995-96 end 1996-97.

A triPl with 9 cntrits viz; J. Cc-64, ATP-77, ATP-102,. CH-36 

DH-38, JCc. 123, UD-446, UD-447 Vnc' Pejcnc're S\^eti (cbtck) wrs leic 

cut c'urinc Cctcbcr- 94 rt Cbcli. Tbc "ccntrcl” cutyiclcfcd (38.33q/br) 

fthere. Cut cf tbc, twc Trmil Nrdu vrrictics, ncircly CC-462 me' CC- 

464 which should hevc been included in tbc t r if l ,  es: the s^cde cf

crly CC-462 wrs rcccivcd rnd net incluccc in tbc tr ir l during 1994- 

95. The CYT fcr crccn Ic'̂ ’f types wps dcstrcycd due tc brilstcrrr pnd

seed rrptcriFl cculd net b% Scvcd.

7.4 Muteticn breeding in Corlendcr tc evolve verictics With cjerlincss rnd

resistence tc disease

(Jcbncr end Ccinrb^tcrc)

TwcPty prcccrics cf ceri^^rder derived frerr 5, 10, 15 rnd 20 Kr 

c'cEvS cf cenrrrr redirticns ^̂ crL cvelurti^c et Jebner in twc ir it ir l

rvclupficr trirls  rcrrtly IFT V  pnd lET B with ter prcrenies in crcb 

t r ir l ,  elcnfwith F.Cr-41 rnc UC-2C es checi-'. The tr ir l wrs leid cut 

durinc K’cverrber '93 rnd the vcfctctivr /=-nd rcprcductive trrJtsr wcrv 

rcccrdtd.

Thi. 9 .Tut-’rt iir^^s cf Ccrirrder wcr  ̂ cvrlurtcd rt Ccirrbrtcr*. 

c'urinc 1994-95. In lET A, 5 Kr-10 rcccrci.d mexirjunr crrin yield cf 

6.24q/hc. In IFT B, 5 K r-K  r^ccrded rTcxirrurr i^rrin yielc’ cf 5.9C 

q / h e .  Ctbcr prccenics idertificd in lET A rrc 2C Kr-5 (4.99q/b-) 

Kr-13 (4 .64q/br) ?rd 2C Kr-6 (4.51q/be) f“nd in lET B, 5Kr-68 rne 

5Kr-6 (14q/hc) PCr-41 rnc UC-20 (ccntrels) reccrdcd 2.7C rrc’

2.97q/he in JET A rnc 3.60c end 3.19 q/b? in lET P rcsrcctivcly.



: 5C

/ r  cxpc-rkrrcrt v fE  ccnc L'Ct. c' tc, *. V'-iurt» iri/trnt Jir^s- r t  

C c in b ftc rc  curinc F-’ b i  19S4-P5 '/.ith r ir i.  . r t r i u .  The h . jc h t

rr rc rc  frcir,sT53,e tc 6C.7 cn . Th. nrutrrt l ircs  cic r'.t shcv c ry

jjcnificc-rt c‘i f fc r :r .c ., , A 'u f-rt €€/1 r.ccrc'^c' rr-xJrrunrr Jchi
1

(60o7c*r). The r r t t r r t f  c'Jc ret r ic :  e x h ib it  r r y  t^rikJicr v c r j~ b i l i ty

in r„£:F(c+ r f  ru'T he r  ' f  f -r irr - ' ry tr-'i^chcc jr .r  f j - r f - ,  ruirbt.r

ufrfcxiE f~i.r p J rrt ,  ‘"(,'irlrcr tr, per irrhvZ runrh .r i f

ogee's pv r unrbclo fhcvvcc pcv^c'/ry rr i lr ’iv' ircirVncv vhicl'" ic

rrcrt cr J.cs ccnp?rrl'J , Vvith th rt  cf r c -3  r r  hich^r Ih r r  C.~3n

th rrc  ic £xrr.ificrrt ve r i- ’ t i r r  . xp rc rs  c' by  th nfutrr+^f j r
* V

rcc.p^ct cf yi. Ic' cf r r ' i r c o  iVutentE 1€/6, A7/11 rtcistf rvc h ic h . r

y i .  Ic j c f 550, 533c/pict (PJct siz-C s 1C eo iV) respective ly  “ c

cctvprr^c' tc Cc-3 (516^).

7o0 Studies cn wilt discesc and pcwdery mildew menegemcnt cf ccriendcr
(Ccinrbrtcr^)

f h r  t r i i l  cr  tJcccrfr^l  cf cc r ifrc w r iAilt V rc  I ' ^ u t  cLTjr^^

P f 't i  cr Cc -3 . P icccrtrc l Ccrrts lif"-. Tricbcc'crtt- ,v:r ic 'c, T .

thc-rfrri'iT, Pcclliu£ r t i r t l l is ,  Pĉ  uc c rrcrf’s fJucrcscc rF v( rt  fcr

t K i r  i f f ic e c y  i r  cc .rp rric .irr  v i t h  fur;*ic£r'c£>' r r  ? t r r r t n ^ r t  rrc* 

£i.iJ c r t r c h ir c .

CcrfcvTCc'ziiT (C',2?^) ccrtrc ll '.c ’ th^ c’ic- ' s i  tv -  r-cxitrv.T . x f - r l

(?„1 per c-.rt f : i£ .-S t,)  v<hi r  '-pjrlicc' bctb "’c pr.£c\A’i ro  cc trt ctn-c'rt 

p£ w t l l  re sell c’r* .rrh irc  r r  r rc irc t  c c rt r r l  (72 ,9  pcr ccrt

T , h frz ifrp fT  ' lac  r^cucic  *hc c'itvrEv i>. T^'xiiTurr vci (3 .8  p^r 

C vrt)by  th ;  sccc fr^,ct;rt cf h r r z / r ru r r  A c he cf c -c c \

/ ' l l  the trcrtrr..rt£ ttxbihitcc' tpcct-cnJcr r f frc tc  in rccucJrc thiv. 

c'iscci;*. ever c ' .r t rc l .

,''11 trcrtrrcntr sbcvci.' r r  yicic' in p rc vc frc rt  ever ccrtrc l v'h:c^ 

rrrp^c  frcir 0.5 t :  0 ,7  ’<c ;rcr plct \fthiJc tb. LTlr."•t.c’ plcts rcccrc'-'r'

r  v(.ry  le v  yiclc' cf C.Skt, crly.^ /'iTcrt trc^tr, t rc rtrrtrt

Vflth C r rb c rc rz in  , Fscuc'drrerrt flu^ r:'s:crrf crc' ~c‘ r rc ’ r - i l

trc'-^tnrcrt \ftltb C*"rbtrr‘<”rirr vcr., r r  p?r i r  rvcp. ct cf yiclc' v i z . '  

0..7!<c per pict ( r iz ^  1C r o . i4 ) .



: 59 ;

Fcr the rrienrccnr.cnt cf Pcwccry milc’cvw diseesc, nine plrnt 
products were tested in Ccriendcr Cc-3 at Cciir.betcrc. The 

cbscrveticn cn the incidcncc cf the discrsc es well es yield shcvvcd 

sicnificent verleticn due tc the plpnt products tested cn the incidcrcc 

cf the c'iscpsc rs well fs yield. Eccfricndly technique cf using 5% 

cnicr Icpf ecxtrpct ps foliar sprey gpvc cffcctivc reduction cf 

powdery mildtw in Ccriender. The discest wps rcccrdcd frcir 67.4% 

tc 53.5% per ccnt.

7.6 Response of ccrlencier tc weed menegeinent 

(Jcbcr)

The drrr.incnt weed specics observed in the cxperimentrl plcts 

included Chcncprdiurr rrurele, Hclictrcpium cllipticum end ethers beinc 

Mclilctus elbe, Chenopcdium ^Ibuir, Anrerenthus vtrldis, Tribulus 

terrcstris rnd Prrtulpcp sp. Drte frcrr third yeer revealed that weed 

control mersurcs hec significent cffect cn plsnt height, unr.bcls/plrrt 

greins/umbcl, test weight rrd  biclccicrl strrw and seed yield. All 

ccntrel rrcesures rcccrdcd sirnificpntly nricrc rurrbcr cf unrbcls/pcr 

pleht thrn ’•unweedcd contrcl” with the nrpxirrurr veluc of 24.1 bcinc 

reccrdcd under weed free ccrditicns, it wrs stetisticrlly et per with 

thet rcccrdcd under the trcetrrcnt Fluchlcrplin pt 0.-75kg/he 

supplcmcrtco' with h?»nd weeding o t ic c  , end Pcndimcthelin f't 

1.0kr/he(22.2). Mexinrum yield cf 22.07c,/he recorded under "weed 

free trcrtmcnt" end wes stetisticrlly et par with thet observed under 

lower levels cf Fluchlrrelin, N'ctechlcr end Pcndirr.cthelin

supplemented with herd weeding cncc end Pendlrrcthelin et I.Okc/he. 

Meximurr net prcfit cf Rs.llSOo/hr wrs cbteincd under weed free 

treetmcnt.

Throe ycers' cxpcrirrcntpl dete rcvclecd thet keeping the crcp 

weed free\^eliTcst ■ up tc hcrvcct stecc grve rrexirrurr seed yield cf 

9.14q/he end net prcfit cf Ks. 12073 /he, with bcncfitrccst rrtic 

cf3.0S closely fcllcwed by Pcndifrethrlin rt I.Okc/he Oxflcurfen rt 

0.15kc/he end Fluchlcrelin et 0.75kc/he supplcrrcnting these 

herbicidcs with hend weeding cncc ere hend wcxdinc twicc which 

rcccrdcd seed yield cf 8.5, 6.17, 8.05 end 7.35 q/he eno' net profit 

of Rs.11032, Rs.10252, Rs.1C408 end Rs. 9204/hc respectively.



7^7 Quality evaleticn, in Ccrionder 

(Jcbncr)

The vcietilc cil cf 12 entries untfcr CYT wps c'cteririncd. The 

vcletile cil contents rriiccc’ frcm 0.1 tc 0.4%. The freximum vclrtilc 

cil cf 0.4% wes cbScrvcc’ in UD-435 rnc' ATP-77, fcllcwcd by 0.35% in 

RCr-41, J.Cc-123, J.Cc-64, CC-964 and ATP 102 while: minimum cf 0.1% 

was rcccrdcd in DH-38. The gr?iin yidc! wps mexirrum in DH-35 

{20.e3q/he), fcllcwcc' by UD 435 (20.76Q/hp) pnc* RCr-41 (19.04q/he). 

A nccetive but ncn signiflcent ccrroleticn between crrin yield arc? 

vcletile cil ccntent (r» -0.159) wet cbservec'. Weed ccntrcl nr.cesurcs 

sicnificf'rtly increased the yield cf vcletile cil ever ”weedy check", 

cnly' due tc Incrcese in seed yield. Pendimethelin @ 1 kg/he

supplemGntcd with cne hand wecdinc resulted in higher yield in 

ccriendcr.
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CUMIN

8.1 Germplasm collection description, evaluation and screening against 

disease.

(Jcbner end Jegudan)

During 1S94-95, cumin growing erces in Gujoret were surveyed 

end 146 entries collected by Jsgudan; e total of 460 indigcneous end 6 

€?xotio collections were maintained et Jaoudan centre. These entries 

were criticelly examined end screened for morphologicel end yield 

diversity end based on gcnetic diversity, 131 were selected es 

promising lines.

Cut of nine entries tested, only 3 exotic entries nemely EC 

243373, EC 232684 and EC 243375 were found to be resistant egeinst 

Fusarium wilt disease in wilt sick plot in Jegudan. All eight entries 

studied bed equel score (PDI 100% at harvest) for blight disocse 

incidence. Eight entries wore tested for screening ecrinst powdery 

mildew. However, the exect estimation of powdery mildew intensity 

oculd not be recorded.

A total of 224 ocllcctions, including 214 indigenous end 10 

exotic were meinteined at Jobncr centre. The cumin veriety RZ-19 

maintained its superiority end produced evoreco" yield of 4.13q/he 

during 1990-91, SI-92 end 1993-94. JC 147 rooordcd 3.79 q/he, JC

11: 3,4q/he, JC-15: 3.41 q/hs end UC-216 : 3.34 q/he.. The lowtst 

yield of 2.86 q/he wes recorded in UC-218.

8.2 Initial evalueticn trial

(Jacuden)

This is the seccnd yeer of the experiment. Ten entries (seven 

exotic and two indigenous) were tested* keeping Guj. Cumin-2 e.s p

check. The triel wes leid cut in November 1994. Yield end yield 

contributing cherecters were recorded. The yield differences were 

non significent emong the entries. An everage performance cf twc

yeers' showed thet en entry EC-109635 reocrdcd the highest yield

(8.1Sq/he) with 6.23% increesc ever control.
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S.3 Multilocetlc3n trial (MLT 1989 Series I)
(Jcbner, Jpguc'en epĉ  Hlsar)

Eight entries namely UC-216, UC-217, UC-218 (Rajesthen), JC-S, 

JC-11, JC-15 and JC-147 (Gujerat) anc' Guj. Cumin (ccntrcl) were 

included in the ccmparative yield trir l rn cumin et Jeguden. This wes 

the 4th yep.r cf the experiment end the trisl was I?id cut durinc 
November ’ 94. Observeticns cn yield end yield ettributinc cherecters 

were recorded £?nd -,the dlfrerencfcs; wc< p n<,n-sic;iiificant fcr- yield 
cmortg the entries. Mean yield cf the pest 2 yeors shewed thet JC 

14/ yioir' 6.93 q/ha which is 6.3% mcrG ever the

control.

Eight entries (Seven es in Jpgudan) plcngwith RZ-IS  ̂ (Ccntrcl) 

were evslueted et Jcbner. The tripl wes leid cut in November '93. 

The mexirr.um grein yield cf 4.47q/hp wes i*eccrdod in ,JC-11, closely 

fcllcwed by RZ-19 (4.13q/he), JC-147 (3.92/he.), UC-216 (3.66q/ha)

end JC-15 (3,56q/he), while UC-217 reccrded lowest yield cf 3.15 

q /hr.' The mean performance cf entries evaluated in ccmparetivo yield 

trial during 1990-91, 1991-92 and 1993-94 revealed that ell entries

were et par es far es yield pctentiel is concerned: however, variety 

RZ-19 reccrded maximum gre.ii yield cf 4.13q/h3, fcllcwed by JC-147 

(3.79q/he), JC-11 (3.43q/he) JC-15 (3.41q/he) end UC-216 (3.34q/he) 

while the lowest yield cf 2.86q/he wes reccrded in UC-218.(Table 13)

Teblo 13 Meen perfcrmance cf cumin entries evelueted during 1990-91, 91-92 

end 1993-94 et Jecuden

Entries Yield (q/ha)

1990-91 1991-92 1992-93 Mepn

UC-216 4.66 1.69 3.66 3.34
UC-216 3.33 1.85 3.41 2.86
JC-9 4.38 1.69 3.37 3.15
JC-11 4.61 1.20 4.47 3.43
JC-15 4.45 2.21 3,91 3.41
JC-147 5.34 2.14 4.13 3.79
RZ-19 5.03 3.23 3.56 4.13

CD et 5% NS 1.01 NS NS
cv% 18.20 34.14 14.54 27.69
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Hispr centrc disccntlnuec’ the prcgrammes cn cumin es per the 

XII VJcrkshcp diclsicn in view cf hich diseesc incidence.

8.4 Mutation studies and hybridisdticn prcgr&mmes in cumin

(Jecudan)

Tc Induce genetic veriebillty, cumin seecfs were trceted with 

Gammp reys cf different dcses (ie. 5,10,15,20 end 25 KR), Seeds 

germinpted In 5, 10 end 15 Kr treetment. Cumin seeds were else 

treated with different dcses cf EMS/Ie 0.25, 0.50, 0.75 end 1.00 per 

cent). Seeds germlneted in "0.25 per cent” treetment. Abncrmel 

plents were isclated end hervcsted seperptely end ell ether normal 

plents were bulked. In the hybrldlsetlcn prcgremme, GC1 wes crossed 

with "Heiry Cumin". Seventy three FI seeds were ccllected during 

Rebi 1994-95.

8.5 Evolving control meoi^ires against v»illt disease Including crop rctatlcn 

(Jcbner)

Six treatments viz, sell sclerlsaticn, spraying cepten 0.3%,

bevistin 0.1% thiram 0.3%, Trichcderme 0.4% were evelueted fcr their 

cffect cn wilt. The triel was laid cut in December 1993 end per cent 

infection recorded. Solariseticn reduced disease incidence (42.04^) 

resulting in meximum greinyleld cf 0.*925 q/he. Trichcderme (45.43%) 

Giving an yield cf 0.538q/he. The control resulted in meximum disease 

incidence (87.21%) end the lowest yield (0.05C q/he) es compered tc 

all other treatments.

An experiment with ten treatments wes conducted tc study the

effect of crop rotetion cn yield and wilt infecticn cf cumin et Jobncr

centre. The experiment wes started in 1984-85 end ten years’
experimental deta revealed that three year crop roteticn ic "cluster 

been-cumin^Cluster been-whcat~cluster been-musterd" recorded the 

highest yield cf 257.59kc/ha end the wilt percentage cf 36.46 es 

eceinst 96.72 kg/ha end 57.13% respectively under the one year crcp 

rctatlcn with cluster been.
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8.6 dueillty evaluatTch In cumin
( Jc'bner)

The vcletlle <̂ il ccntcnt ef 8 cumin entries tested under CYT 

renged frcrri 3;3 tc 4.5%; : . Tiiic .best cptri vyith respect tc vciatlle 

cilS are : UC^17 i(5.4%) ,f UCt216i (4*fQ5?P ,^nd UCr218 (4%),

Dete cn the meen perfcrmance cf vcletile cil contents ever three 

years 1991-92 endlJl993-9A) pr<;;.y,i!̂ ec’ .̂ in Teble 14 ccnflrrred

that JC-147 gave the highest mean volatile cil cf 3.83% fcUcwed by 

UC-218 (3.80%). The tctcl yield cf volatile cil (depending upcn yield 

of grain and cil percGntage cf entry) was rnaximum in JC-147 (14.5 

1/he); ’fcllcWed by RZ-19 (12.92 1/ha) and UC-216 (11.89 1/ha).

Table 14 Ween yield pcrfcrmencc cf cumin entries during 1390-91, 1991-92 

and 1993-94 in CYT at Jcbner

Entry

Mean
grain

Vcletile cil

yield
(q/ha)

1990-91

% (ml/IOQg) 

1991-92(*)1993-94.

i.i -Mean 
Yield 
Mean 

(1/he)

JC-147 3.79 3.9, ,3.7 3.9 3.83 14.51

UC-218 2.86 3.6 3.8 4.0 3.80 10.86

JC-9 3.15 3.6 4.0 3.3 3.63 11.43

UC-216 3.34 3.1 3.6 4.0 3.56 11.89

JC-15 3.41 2.9 4.2 3.3 3.46 11.79

JC-11 3.43 2.5 3.6 3.5 3.21 11.01

RZ-19 4.13 2.6 3.4 3.4 3.13 12.92

Crcp abandoned due tc unfavcurable impect by weather



hENNEL

9.1 Germplasm collection, * description, evaluation and screening a^inst 

diseases

(Jcbner, Jpcuden S Hiser)

Jcbner centre holds e tctel cf 139 ccllccticns (131 indicencus

end 8 exctio) in fennel. A tctel cf 254 entries cf fennel were

collected after surveying the fennel growing eroes in Gujerpt by

Jeguden ccntre. The fcllcwing selections were made with e view tc

develop m  eerly dwarf and high yielding variety.

SK '
Nc.

Details No. cf plants 
selected

Purpose

1. Compact umbel with compact 
umbelletes heving mere seeds

80 For improvement of 
yield

2. Sclccticn for earliness 182 For earlincss

3o Selection for dwarfness 56 For dwerfness

4. Vpripnt types 25

/

For mcrphclogical 
variability

Jagudan centre collected 254 cultivars cf fennel during 1Ĉ 94-95 

by a survey conducted in the fennel growing press cf Gujarat. Out cf 

the 352 germplasm screened evaluated for yield end mcrphclocicel 

diversity and 40 pccessicns sclectcd for further cvaluaticn.

Nineteen exotic fennel entries were ficld-screencd at Jrguden 

against Ramularia blight disease, alcngwith Guj. Fennel-1 as crntrcl. 

The tripl w?*s laid out in Nev. 19^4 but disease had not occurred.

Twenty four lines were maintained by sibirating under muslin 

cloth and self seeds cf these lines have been harvested by the Hiser 

centrc.
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9,2 Initial evsluation trial (lET)

(Jacudan G Hiser)

Eight entries v iz ., UF-125, UF-133 (Rajasthan)' JFr25. JF-29

(GujarBt), HF 134, HF-71 (Haryana), PF 35' aiKivijGuj. Fehnel-1

(ccntrcl) were eveluatec'. The trial was laid cutj in-Nevember 1994. 

Yield end yield related attributes were recorded. Though ncne of the 

entries shewed significantly higher yields as ccmpared to ccntrcl, twc 

entries cave higher yields than the ccntrcl. They are ,JF 25, JF 29. 

JF-29 cave the mexlTTium yiGid cf 15.52 q /  ha. fcllcwed by JF-25 

giving 14.IS q/he. The yield cf JF-29 .was - 13% higher than 

"Ccntrcl".

In the lET in fennel, at Hisar HF 71, HF.-'102, HF-104, and HF- 

119 gave cccd perfcrmence.

9.3 Multilccotion trial (MLT 198S Series I)

(Jagud '̂rt, Jcbner G HIsar)

At Jobner centre, ten entries viz. (JF(M)-I, UF-90, lllF-lOl, UF- 

112, UF-131 (Rajasthen) ; JF-66, JF-71, JP-127, JF-132 (G ujerk), HF- 

33(Haryana) plus,, ccntrel; (̂Iccai) were evalus t̂e î. The trial wa.̂  laid 

cut cn Ncvembcr 93. N>crphclcgical yield and quality parameters were 

recorded.

The results indicated significant differences amcnc entries 

evaluated fcur days to flowering, umbcls/plent, crains/umbel, test 

weight end grain yield, while - it was nrn significant for rest of the 

characters studied. The rneximum grain yiclci cf 17.4 q/lia was 

recorded in UF-1C1, fcllcwed by JF-71 (16.25q/ha). The volatile oil 

ccntcnt ranged between 1.1% (Local) and 1.6% (UF-90).

The mean perfcrnrancc cf entries evaluated during 199C-91, 19S1- 

92 and 1592-53 revealed that all the entries' were at par es far as 

the yield pctcntia.l is concerned, but the maximum grain yield cf 

19.3q/ha was recc/rded in UF-1C1, fcllcwed by UF-90 (18.76 ,q/ha) and 

local (18.13 q/ha)
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Thx. CYt wfth 13 )c.ntrics cv?luetcc' Ft Hisrr. On the besis cf 
rrcen yiclc' pcrfcrrrcncc fcr 3 ycprs (1C?91-..'2 tc 1303-94), HF-33

rcgistcrcc' tc hichcst yiclc’ cf 23.7q/he which wvps 37.0% incrcesc cvtr 

Iccrl fcllcwcc* by JF.132 (31.1%), UF-131 (27.2%) rnd UF (IV) 1

(25.4)%)

9.4 Muteticn studies end crossing programmes In Fennel
(Jrgudr-»n)

Bcsic*cs muteticn stuc’irs, crcssinc prcgromnrjcs initiated ?t 

Jccucer in Fennel. The crcsscd cxctic culturt,s end blrcmless type 

with Gujeret F.1 prd sufficient FI seeds were harvested. The cxctic

cultures were crcsscd with 6uj. F.1 fcr cwrrfncss end with blccnricss

type fcr irhcrltencc studies.

C.5 RespcnsG of fennel to weed menegement

(J'-bner 6 Hiser)

At Jcbncr, the cxperirrcnt ecmpriscd r̂ f 16 trcptircnts consisting

4 hcrbicidc'S v iz ., Fluchlcrrlln, Pendirrethflin, iVctclpchlcr pnd 

Cxyflucrfrn (cech et 2 ccncentretins ?nd the Icwcr dcsc suppleircntcd 

with hend wtcdinc cncc Ft tC DAS)« unwcec'cd ccntrcl, hpnd wcec'jnc 

cncc/25 DAS) ?nd twicc (25 rnd 50 CAS) end *"we-cd free” , Crte 

revcelcd thet weed ccntrcl mcrsurts sicnificently ccntrcllcc the weed 

pcpulPticn ccrrpprcd tc unwecdcd ccntrcl.

The plcts "h?nd wctccc'" es end when needed tc keep wced'^frce

were Plrr.cst weed free,, rllcwinc. cnly 0.7C q/he cf weed dry rrrtttr 

pccurruleticn up tc hervcst siege . H?rd weeding prcvcd tc be th'v 

best trcetrrcnt rt 5C DAS. Anr.cnc the hcrbicidel. trcrtmcnts, 

PcndifT Gthplin pt 1.5kc/hp wrs most cffcctivc in rcducSnc the weed 

dry rrettcr prcducticn p*t 50 cays' crcp crcwth stec.e. The plcts herd 

weeded tvdce rnd these trcetcd with Icwcr dcst cf hrrbicidcs used in 

the (. xperirrcntc ticn suppleircntcd with hrnd wccdinc hes significently 

rcduccd the dry rrettcr prcducticn cf weeds crrrpprcd with the rest.



Thrtc yerrs cxpcrxjrcnte 1 drt- rcvcrkc' thet wecC ccntrcl 

rrtesurcs significantly effrctcc’ the plrnt heicht, brnnchcs rrĉ  urrbcis 
piert, unr'bclletCE pnc Ecccs/urrbtl, tf,st. wcicht, hervctt inc'cx rrc' 

Mclcc;icrl, strew rnc‘ sccc' yiclc’ cf fc;nr«iil. V.‘ccc‘ free plcts rcccrc’cc! 
rrrxinrurr cf 134.0crr plent hclcbt, 12.3 umbcis/Flf’nt, 2JV? 

ufTbcIlc’tcs/unbcl, 237.; scccs/ufrbcl, 2u.T3q/br biclcsiccl yicJd ?nĉ  
13.68 q/be eccc' yield which w.js e signififcent incrc??;:; : f  36.3, C3,6,

17.5, 1C3.3 rnc’ 5C2.7% ever urv'.cc’r.̂ cC c-'rtrrl rrspcctivrly.

Three ycers’'  poclcc’ c’eff Jnc'icrted ic. fennel weed free plcts 

(hpnd wccdirt£ th.riccj prccuced the best iTiten seed yiclc cf 10.IS 

q/hr with a net profit cf Rs. 15,177/he rnd benefit : cost rctic 3.35 

fcllcwtd by applicetlcr cf Pcndirrcthrlir 1.C ko/he + hrnd Wccdirj,: 

cncc/6.67q/hf!) with benefit ; ccst rplic cf 2.75 rnd net profit cf 

Fs„12,255 es ccrrbcrcd tc e net less cf Fs^3S4 end benefit : ccst 

ratic cf -C.11 in weedy check.

At Hjsf>r, the experirrcnt corrpriscc' cf 4 herbicides viz. 

Fluchlcralin, Pcndirrcthelin, Iscprcturcn ?nd ciyllucrfcrs cr?ich rt 2 twc 

ccnce.ntreticns pr.d the lower ,dcsc cf hcrbicidc wes supplerrcntcd with 

one hrnd weeding ?t 45 drys rfter scwinc elcnc with one hend 

w.cGdinc, twc hend wec-dinps .plcnev  ̂ v/C'-d free end, .weedy ccntrcl. 

.A/:?jcr weed flcrr' in thf. field .were Ch-’cdcpcdimf. elbum, . C. rrurrJc, 

Ccrcrtcpus didyHus, Trjbiflus tcrrcgtris, Pcrtulece clc recce, Gy per us 

rctundus end Cyhcdcn d?ctylcn/  , All trv etments sic,rifi?intly r.wduccd 

the weed pcpulaticn end their dry weight ccnnparcd with ccntrcl. 

A/.exirrurr. dry wcicht cf weeds; -  wes fcunc.' in plcts tryet^d with 

Iscprctum H ’ C.5kc/b(r pnd miniiTiUir in Fondimcthelin ct 1.5kg/hr 

fcllcwcd by its Icwcr r<rtc, ' Cxyflucrfcn pt bcth the rptcs. 

Cxyflucrfcn et bcth the retcs w-& phytctcxic tc the crcp. Mpximunr. 

5ccc‘ yield wes rccorded in "weed free” fcllcwcd by Ptndinncthelin pt 

„tKc/he. supplcn-'cntcd with cfK herd wdcdinc end Pcndinriethrlih rt

1,5kc/he

Quolity cvslueticn studies
{Jrhrcr)

The vclftilc oil content cf 11 entries cf fennel, tested under CYT 
rencc'd frca; 1.1 tc 1.6??. The irexirrurr vclfitilc r il ;cf ,1.6% wes fund 

in- UF-SC, fcllcwcd by 1.5% ir. L'F-112 end UF-33. There- is f 

pceitlvc ' ccrrcleticn fctctwecn crrin yield rrd vclctilc cil ccntcnts (r=- 
C„4'ie)l
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The mean perfcrmencfi cf nine selected fennel entries ever 199C- 
91, 91-92 pncf 93-94 wps wcrkec' cut. The hichcst vcletile oil yielc* 

wes repcrtec' tc be 23.73 i/h s  in UF 1C1, fclicwecf by 23.63 1/he in 

UF-90 end 21.C3 1/he in ccntrcl (Table 15).

Teble 15 Meen yield performance of vcletile oil contents of selected entries 

of fennel (199C-91, 91-92 and 93-94) at Jobner.

Meen
grain

Vcletile oil

SI
No/

Entry
•

yield
(q/ha)

% (ml/ICC g) Projected
yield
(L/ha)199C-91 1991-92(*)1993-94 Meen

1. UF-3C 10.76 1.^0 1.1 1.4C 1.26 23.63
2. UF-1C1 19.3C 1.3C 1.C 1.40 1.23 23.73
3. Local 18.13 1.3C 1.1 1.1C 1.16 21.C3
4. UF-112 17.83 1.CC 1.C 1.50 1.16 2C. 68
5. UF-131 17.83 1.CC 1.1 1.2C 1,1C 19.61
6. UF (M)-1 17.91 0.85 1.C 1.25 1.03 18.5C
7. JF-132 17.97 c.co 0.0 1.4C 1.C3 18.50
8. JF-127 18. C4 O.DC 1.C 1.1C 1.CC 18.C4
9. JF-66 17.88 C.7C C.9 1.4C 1.1C 17.88
1C JF-71 17.9C C.8C C.9 1.2 C.96 17.18

« The crop of 1992-93 wes ebendened due to damage by bed weather.

The cffect cf weedicit r appliceticn anc' weed control on the

volatile cil ccntent cf fennel in the experiment ccmprising cf four

herbicides wes estimated rt Jobrcr. Weed ccntrcl measures

si&nificently increased the grain yield over weedy ccntrcl, weed free

fennel produced maximum vcletile cil yield of 21.11 1/he. However, 

treetment of Oxyflucrfen (C.ISkg/ha) supplemented with one hand 

weeding or Pendimethelin (1 kg/ha) supplemented with one hend 

weeding indirectly resulted tc vcletile oil yield cf 17.11 1/he rr  

16.11 1/he respectively. The vcletile cil yield increased due tr 
above treatment wes 6.C times end 4.6 times, respectively rrcre then 

(weedy), control

At Hiser the experiment comprised of 4 herbicides v iz ., 

Fluchlorelin, Pendimethelin, Isoproturcn and Oxyflucrfen eech at 2cmc

end the Icwer dcso of horbicide wes supplemented with one hend
/

weeding et 45 days after sowing along with one.



FENUGREEK

10.1 Germplasm coUecticn, matntenancey evaluation and screening against 

diseases

(Jcbner, Jofiudan, Cclmbetcrc, Guntur 6 Dholi)

A total cf 270 access lens, ere maintained at Jcbner ccntre. This 

includes 12-exotic typtis. A tctel cf 200 ecc&ssicns (127 : Rejasthen, 

43 : Tewil Nadu end 30 : Gujarat) were evaluated with 4 controls 

v iz ., RMt-1, HM-46, UM-34 and local during 1993-94. Seventy one 

acccssions were better over all the four controls.

In Jaguden centre, the area under fenugreek was surveyed and 

15 entries were collccted cn the basis cf genetic diversity. A total 

cf 47 entries ere retained (out cf a total cf 70 collections) not e 

single entry was found superior for yield over the control'in CYT.

Coiffibetore centre collccted 98 accessions during 1994-95, making 

the total to 179 fenugreek accessions, out of which 98 were evelueted 

for their performance during Rebi 94-95. Twelve accessions recorded 

yields either on par or 'above the ruling veriety Co-1; secession 243 

recorded the maximum yield of 7.7 g/plent. The other promisinc 

secessions, as ccmpered to Co-1 ahc JF-10, JF-SJ UD-145, HM-57, 

256, 243, 273 UM 120 and M 46.

Gurttur centre' evaluated ' 70 coHecticns. t!*F.C-33, 59, 58, 28 

and 32 are the first five rankers yielding 1667, 1600, 1558, 1533 and 

1517 ko/ha respectively. There has been diversity among the 

collections with regard to height of the plent, number cf pods, pod 

length and number cf seeds/pod.

Fifty eight germplasm have been ccllected end maintained et 

Dholi. Among theSc, eight lines have been identified as premising. 

The germplasm will also screened against Cercospcra Leaf spot 

disease; HM lOS and 141 tevc resistant reaction against this leaf 

spot.
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Four entries v^re screened tit~'dectKlfOT>'^or^i^isteTK^ px:wc!ery 

mildew. The enj|;ries -erej: Methi EC -  257566^.-Fifentigrcek .jfUJs-^ellen, 

Kssuri'': and Methi Ic ^ I. Methi^EC-557566 '^try^ ,rjssist^J Lgciinst 

pcvydeitiY

36 r-€ntrf€S cf t!?nucf*^k wei^ screened-egafnst rcct Knct rtemetcdG 

(Melciecgyne Incjgnita^ under ertlficlel ci^diticns in pets Ih Ijobner; 

UM-35^ UM-62 end UM-^29/are to be mcderoteiy resistant. In

field condition, cnly UM-ii29 was-^und tc be nr.cderet€ly resistant.

10.2 Initial Ev^ueticn Ti^lal (lE t)

(Hiser. G C^imbatGre)

Thfe trials w ith ' 9 accessicns cchducteid during 1992-93 end 93-94 

at Hiser, HM-103, : HM-IKyv' HM-114 and HM-129 cave significantly 

higher yield, ever the checfcviz., Pusa, Early Bunphing during the two 

years of study .

In the. lEJs et Ccimbatcre, 9 accessions wer? evaluated during 
Rabi ;.T994-95, and gave significant differences am eng the entries with 

*:^erd tc pcd length end yieid/plct. The yield varied significantly 

frdnn 0.226 Ĵ g tc 0i€0‘ kg per plct.. Highest grain yield was recorded 

by ^secession 464 (lO.SSOks/Dlct)’̂ ccmpared to. Cc-1 (0.250kq/plct).

10.2 MLT 1993 -  series II

(Guntur, Ccimbetcre, Jcbner, Jagudan, hjisar 6 Dhcll)

An MLT(T993-ser‘Ies ir) was initiated with 9 entries in all the 

Seed >picesi centos*

In the trial conducted at Ccirirjbatcre with 8 accessions with Cc- 

1 as control (Rabi 1994-95), the grain yield p e r, plot significantly 

yaried among accessions; AccJ'ci=̂ **390 recorded the highest, yield of

0,.433ke/plot of 3m .̂

The ^trJal was’ "laid cut in ’ 1993-94 at Hisar with nine entries 

v iz ., CF-16S and CF-390 (Ccimbatore), HM-103 6 HW-141 (Hisar) J. 

Fenu 145 end J. Fenu 148 (Jacudan), UM -  143 and UM-144 (Jcbner) 

eloncwitb Pusa Early Branching (check). The plant population rmonc



the entries tested were net unifcrm, hence the trial hes tc be 

repoeted. Hcweve-r maximum grain yield cbteinGd with' the ckeck 

Puse Early Brahchf.ng,

At Dhdii, the entfcy HN'.-lOa cutyieldea the Rajendre Kenti 

(Check) and gave the higl^e^t yield of 1996 kg/he.

At. Jcbner, , RNft-1 iriGqcrdec: m̂ xirriuiftt ghain yield cf 27.9q/he

fcllGwed by HM-103 ( 23.13 q /ha), (22 .6dq /he ), UM-1A4 (21.4A

q/hp) ihnd CF-169 (19.1q/he) vvhile Icwfesi yield cf 17.08 q/he was 

recorded by CF-390.

At Jaguden, the trial with the 9 entries was leid cut in 

Ncverrfber 94  ̂ with Methi Icĉ l̂ as control (II yeer). The yield 

differences were, significant amcnc entries, though ncm̂  of the entries 

;Savc higher yiteld than Methi Iccel. HM-141 gave the meximum yield 

cf 13.5 q/ha es against 14q/ha for control.

In Guntur, due tc complete failure cf serminetion of CF 390 and 

poor germineticn cf CF-169, the tria r could be conducted only with 7 

entries. UM-144 recorded the highest yield cf 717 kg/he, but not 

jstetisticelly significant then that cf control (Lam selecticn-l : 670 

kg/he).

In e MStetioh triai" of fchlicreck , conducted with 11 entries at 

Tabiji-Ajmer (Jcbner) UM-M and UM-127 recorded maximum .grain yield 

cf 2p.25/fj3 closely foll'cwed by UW-32 (19.74q/he), UM-116 (19.53

t^/ha) while control, ie, the released variety RMt-l rdfccrded 14.22 

cj/ha.

With regard to ereih yield, 7 accessifns showed low incidence 

cf (less than 10%,) powdery mildev^. Seme of the promising accessions 

identified are TG-1080; TG-2314, TG-400, UM-144 and TG-1086 for

grain yield, while UM-88,’ UM-87, UM-118 and TG-400 i?re fcr powdery 

mildew resistance. The accessions UM~46, UM-87, UM-S4 and UM-100 

reccrdec high prctein ccntcnt in seeds than control.. Based on 

cbservation on different characters, the germplesm was classified for 

nine impc^rtant peremeters.

: 72
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10.3 Evolving varieties resistant to powdery mildew through muteticn
breeding end crossing programmes
(Jpgudan fi Jcbner)

Muteticn studios were intitieted In 1968-89 in fenucrcek (RMt-1)
Rt Jcbner with gemme reys. Of the A4 prcgenies of fenugreek 

evaluated in ini tie! evelueticn triel during 1992-93 end 1993-94, date

indiceted that progeny 40-KR-3-4, 30 KR-1-10 and 30 KR 2-15 shewed

lew incidence cf pcwdery mildew as well as hich yield potential, as 

compered tc control, RMt-1. Other premising progenies identified

for high yield were 40 KR-3-12, 20 KR 15-4 end 40 KR-3-11.

Tc create genetic verlebility, fenugreek seeds were treated with 

different dcses (l.e.5,10,15, 20 and 25 KR) of gemma rays at

Jleguden. Seeds were germinated In 5,10 and 15 KR treatment. In the

hybrldiseticn programme, FI seeds cf local X Kasuri were grown, 

The FI was intermediate fcr morphclcgiical traits. Nevy crosses cf 

local end Kesuri, local end Australian cultures were made and S total

cf 30 end 4 seeds were collected respectively fcr further study.

10.4 Biocontrol of root rot disease
(Coimbatore)

Among the blclccical, agents tested, the rcct ret incidence we>s 
minimum (20.2%) end meximum yield obtained in plots applied with 

neem cake et 150kg/ha along with pre sowing seed treatment with T.
viride.

10.5 Effect of time of sowing end s|:M»cing in the yield of fenugreek
(Ccimbatcre, Hlser 6 Ohcli) ,

An experiment conducted at three centres to find cut the
optimum time cf sewing and suitable spacing for higheh yields In 

fenugreek. The trial Wes vitiated due tc cyclonic storm and severe 

flood during South West Mohsccn reason ^(RabI 94-95) In Ceimbatore. 

Similarly the trial Sewn cn the eveluetich of ieefy types Rabl

94-95 was damaged by flccds experienced ^throughout the State.

In the study at Hisar, significant differences were observed for 

all the parameters except length cf pods and grains per pcc. Late 

sewing resulted in significant reduction In plant height and other

characters- Meximum seed yield obtained when sowing was done cn
5th cf Novembijr at a spacing cf 15 x 10 cm.

A similar triel was laid cut at Dholi with Rejendro Kanti with

three levels cf spacing, sown at five different periods. A maximum 

yield cf 16.67q/he was obtained when the crcp was sown on 15th cf 

October et e spacing cf 30cm X 10cm.
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10.6 Response cf fenugreek to weed management 
(Jcbner)

The experiment consisted of 4 hcrblcicfes v iz ., pre emergent 

cxyflucrfen, metclachlcr end penc'Imethalin end pre plant: fluchlcralln 

each at 2 levels and the lower level was supplemented with hand 

weeding cnce at 50 DAS, unweeded contrcl, hand weeding cnee (25 

DAS) end twice (25 and 50 DAS)and ‘'weed free” . The dcminent weed 

specics observed in the plots included Chenopcdium murale, 

Heliotcropium cllipticum end others being Melilotus alba, Chenopcdium 

album, Amaranthus v irid ls , Trlbulus terrestrls end Pcrtulaca sp. 

Third year data revealed that all the weed control measures 

sisnificantly reduced the weed dry matter production recorded at 25, 

50 and 75 DAS end at harvest when compared with unwceded control. 

Pendimethalin at 1.5kc/ha or at I.Okg/ha supplemented with 

handweeding cnce at 50 DAS was most effective in controlling the weed 

whereas application cf metolachlor at 0.5 and 1,.0 kc/hs ccntrolled 

the weeds significantly better than unwceded control but prcvcd

inferior to rest of the hcrbicidel treatments.

Three years' pooled deta shewed almost similar effect cf weed 

control treatments on weed dry matter production in fenugreek.

Third year data revealed that weec' control treatments caused 

significant variaticn in number cf branches and pods/plant and 36.7 

pcds/plant which was a significant increase cf 37.5 and 96.3 per cent 

over control. Application cf fluchlcralln at 0.75 kg/ha suplemented

with hand weeding cnce, recorded maximum harvest index cf 38.1 per

cent which was a significant increase of 48.3 per cent ever unwceded 

ccntrcl. This treatment gave maximum biological yield of 53.9q/hc?

end seed yield of 20.5q/ha. This treatment cave maximum net prcfit 

cf Rs.20,001/he with benefit : ccst retie cf 5.24.

The peeled data, by and large, indicated the similar effect cf 

weed ccntrcl treatments in growth, yield attributes, yield and 

economics.
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GERMPLASM HOLDINGS OF DIFFERfNT SPICES 

AT THE COORDINATING CENTRES

A. BLACK PFFRFF

Feimlyur 76

SIrsf 58

Chirtppelli 48

Ycrceud 106

I. CCPI>aNDEF

Jcbner

Jagucfer

Guntur

Ccitrbetcre-

Hiser

Dboli

683

UO

23C

480

30

48

E. CAFDAf^Oh/
Ppirpadurrpere 87

N*udlccre 245

J. CU/ ÎN 

Jcbner 

Jpcuder

224

131

C. L/^FGF CAFDAN̂ CN̂

Gerctok 34

D. GINGER

Pcttencl

Sclep

Dbolj

150

130

41

K. FFNMFL 

Jcbrer 

Jecuden 
Dhcli 

Hiser

L. FENUGPEFK

139

40

56

13

E. TUFN'FRIC 

PcttpncJ 

Sclan 

Jectlel 

Cboll

F. CLOVE 

Yercaud

iei

16A

188

80

13

Jcbrer

JecudeP

Guntur

Ccirrbetcro

Hiser

Dholi

270

47

70

277

80

58

G. NUT̂ ÊG 

Yerceud 15

H. CINNAN'CN 

Ycrceud 11



LIST OF COORDINATING CENTRES UNDER AICRP ON SPICES

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
Hcpc'auprters ; Frojcct Cccrdinetcr (Spiccs)

All Indie Cocrdinetcd Fesrercb Frojcct cr Spices 

Irdlep Institute of Spices Pescercb, Calicut 673012, Kerala 

Phene : Cff. 371794; Fes. 371566; Telex: 0804 250 NFCS IN 

Grerrs : FESEAFCH; Fax ; 0091-495-370294
ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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1.

2.

3.

4.

5.

6.

Cerdanrrrr Pesearcb Station 
(Kerala Acrl, University) 
FAMFADU '̂FAF/^ -  685 553 
Dist. Idukki, Kerala

Pecicnel Pesearcb Station 
(Univ. of Acrl. Sciences) 
N'UDIGERE -  577 132 
Cist, Cbickiracalur 
Karnatekp

Horticultural Pesearcb Station 
(Tarril Nadu Aarl. University) 
YFPCAUD -  636 602 
Dist. Salerr, Tarril Nadu

Fepper Pesearcb Station 
(Kerala Acrl. University) 
FANMYUF, r,B.Nc.113 
Taliperarrbe -  670 141 
Dist. Cannanore, Kerala

Fegicnal Acril. Res. Station 
(Andbrr Fredcsb Acrl. Univ.) 
CHINTAFALLI -  531^111 
Dist. Visakba, A.F.

Tclepbore : NEDUN'KANCAA" 63 
(Dist. Idukki)

Telephone: IŜ UDIGEPE 04281-22456 
(Dist. Chickrracalur)

Telephone: YEPCAUD 256 
(Dist. Saleir)

Telephone: TALIFAFAN'BA 04982 2687 
(Dist. Carnancre)

Telepbcne: CHINTAFALLI 35244 
(Dist, Visakba)

Acricultural Fes. Station (Fepper) 
(Uriv. of Aorl. Sciences)
SIPSI -  581 ~401 
Dist. Uttara Kanrada 
Karnataka

Telephone: SIPSI 6797

7. Dept, of Vcoetable Crops 
(Dr. Y.S.Farrrar Uriv. of 
Horticulture & Forestry) 
SOLAN -  173 230 
Hitracbal Fradesb

Telecrarr : VANUDYAN, SOLAN 
Telephone: OACHGHAT 329 

(Nauni/Solan)
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e. Kich /Mtitudc Rcseerch Steticr 
(Crifs? Ur>iv.' o* /'cr.  ̂ Tcch.) 
^CTT/^ ■̂GI -  76A 039 
Diet. Kcrpput, Crisse

9. Dept, of Gcnctics G PI. Brccdinc 
SKN Collecc cf Agriculture 
(Fejpsthep Acrl. University) 
JOBNFF -  303 329
Dist. Jaipur, Pejesthen

10. /Vein Spices Peseercb Steticn 
(Gfjeret Acriculturql U riv.) 
JAGUDAN -  382 710
Dist. f'^chsens, Gujerat

11. Dept, of Spices 0 Pi. Crops 
Fecuity cf Hcrticulturc 
(Terri] Nadu Acrl. Univ.) 
COIIVBATOFF -~641 003 
Tenril Nedu

Trlcorerr ; AGPICOL, JCBNFP 
Telcpbcpe: JOBNFP 46

(Dist. Jelpur)

Tclephche : JAGUDAN 02762-85 337 
(Dist. /Vichserra) '

Telccrerr : FAPMVAR, COIV^BATOPE 
Telephone; COIVBATOFE 431222 
Telex ; 0855 360 TNAU IN

12. Frcicnsl AcrU Res. Steticn 
(Andhra Fredcsh Acrl. Univ.) 
GUNTUR -  522 034 '
Andhret Pradesh

13. ICAR Rcseerch Corrplcx fcr
NFH Fccicn 

Tadunc, GANGTOK -  737 102 
SiickiiT

TclGphcne: GUNTUR 30517, 31297
6 31767

Teleotetr : AGPICCNTLFX, GANGTOK 
Telepl^cne: GANGTOK 2249 6 2497

14. Fcgicnel-Acrl. Pes. Steticn, 
(Andhre Fredesh Acrl. U riv.) 
JAGTIAL -  505 327'
Dist. Kerirrnpcer 
Andhre Predesh

15. Depertrrrnt cf Vcceteble Crops 
(Cheudhery Cheran Sinch 
Heryerp Aariculturel Univ.) 
HISAP -  125 004
Heryen?

Telephone: JAGTIAL 381 & 380 
(Dist. Kerirrnpcer)

Telcgrerr : AGFIVAPSITY, HISAP 
Telephone: 73721/207

16. Depertir>cnt cf Horticulture
Tirhut Ccllcgc of / ‘grlculturc Telccrerr : 
Fejcndre Aorlculturel University Tclephor>c 
DHOLI -  843 121 
Muzefferpur, Biher

COLAGPI, DHCLI 
062753-205



FUNCTIONING OF THE COORDINATED PROJECT

Ipdip bclnc the "Lend cf Spiccs" hes e prc-crrincrt pcsitlcp in 

prcductlcn cf Spiccs Ir tht~ V-'crld. V-'c crcw rlrrcst cvcrycpc cf the 

52-cdd Spiccs which rre pcpulpr rrcunc* the clcbc. The rrcst Irrpcrfpnt 

Spiccs cultivetecf in Indie rrc  Bleck Pcpprr, Srrpll Cprdpirrrr, Lergc 

CerdprrciT, Ginger, Turrrcric, Chillies, Currin, Ccriender, Fennel, 

Fcrucrcek, Cicvc, Nutrrcc, Cinnpircn, Gerli^, Seffrcn rnd perheps Onicn, 

etc. The prcp crcwn te Spices is pbcut 2.'̂ 30 V* he with the prcducticn 

cf ebcut 2.20 iv* tcnnes per enrurr. The veluc cf these Spiccs prcduced 
is ercurd Fs.55000 cf which trcre then 90% is ccnsurred dcnresticclly. 

The nrejcr Stetcs prcwinc the Spices ere Kerele, Kerneteke, Ardhre 

Fredcsh, Teiril Nedu, "Pejesthen, Gujeret, Mehereshtres, Crisse,  ̂West 

Bcncel, Utter Predesh, /Vedhye Tredcsh end North Eestcrn Rrgicn,

The ycer 1994-95 sew en upswinc in the expert in Spiccs tredc 

end Ps.6073 tcnncs /^illicn wes eerncd es fcrcicjn cxchenge by the. 

expert cf 154112 tcnnes ef Spiccs. Still there is further sccpe tc 

expend/ increese the experteble surplus, especielly in Bleck Pepper, 

Cerdenrcrr, Ginccr, Turrreric, Chillies end Seed Spiccs. Of letc, currin 

end the veluc edded spicks heve been in the fcrefrent. The Gcvt. cf

Indie hes else leunched errbiticus spices develcpment precrerrrrcs threuch 

Centrelly Spcnscred Scherrcs durinc the VIII Tier; i' îth e tctel cutley cf 

Fs.125 creres fcr the entire Plen pcricd. Nevertheless, the expenditure 

cn Spices rcscerch hes sc fer been cnly rrerc;inpl end effcrts ere still 

rredc by the ICAR/Gcvt. cf Indie tc incrcese the budretery prcvisicns

end provide rrcre tc this cetelytic sectcr. An impcrtent requirerT?cnt for

the future will ‘ be quelity conscious ness end rrectinc the ISO sterderds 

9000 end the detrends frcrr the ctrer^inc rrerkets cf the Eurcpeen Unic,n, 

ASTA etc.

The nctwcrk cf' Cefitres under the Cccrdlneted r reject rose tc 

20 durinr the VIII Plen, with the edditirn cf four new Centres thet 

would ccrre into beinc frcrr April 1995 in Vest Bcncel, Utter Predesh,

N*edhye Predesh end /^ehereshtre. Vrc else heve seven Voluntery/ 

Perticiprtinr Centres in edditicn tc the ebcve.



The n-rrdptcry crcps of the spiccs T rcjcct ?r€

: 7S :

1. Bleck repper 7. N'utrrec

2. Cerdeircrr (srrell) 8. Cinnerrcn

3. Lerce Cerderrcrr o» Currin

A. Gincer 10. Ccriendcr

5. Turrrcric 11. Fennel

6. Clcve 12. Fenugreek

Thv- sencticned budcet cf the Cocrdineted Prcjcct for the yeer

1PG4_95 v>̂p5 Fs.55 Ipkhs end the funds were disbursec' thrcuch the

c'iffcrert SAUs. The ectlvltics cf the Centres ere rcculetcd by the 

dJfcussicPs rrcdc durirc the ccpsecutivc Spiccs V'crkshcps includinc the 

letest CPC v iz ., the XII Wcrkshcp held et Trichur durinc July 1993. 

Arcther irrpcrtrnt ectlvity has been evelueticn cf the Project work by 

the QF'T which worked thrcuch the details cf the froject for the period 

1982-91 pnd rr?dc severel rcccrrrrendeticps.

TFFFCFr/ANCF CF THF CFNTFFS 

Black pepper ccntres :

The work et Fenniyur, Sirsi rnd Chiptepflll Centres hove been 

sc'tisfpctcry; work on bleck pepper ^es rise been ipitieted et the three 

Crrdrrrcnr CcPuts fvuclccrc, F err prdurr per? end Yerceud. A review

meeting cn the Fhytcphthcre feet rot dlseese wes held et Celicut durino 

Scpterrber 1994 end the decislcrs hpve been irccrpcretcd In the
*

prccrerrrres rt the relevert Centres. A newi /^ultilcceticn Triel (\'‘LT-IV) 

hes been leid rut includinc the Vcluntery Centre et Airbeleveyel. 

r  enniyur centre hes been setisfpctcrily rreetinc the detrends of 
prcducticr end distribution cf nuclcus plentinc rreterirl cf the irrprcved 

verietics. The pest cf Asst. Prcfessor (Flent Petholccy) et Penniyur es 

well es Chintepelli ere veceirrt end bprrinc; this dcficicncy, the Centres
i -s

hevc pcrfcrrrc'd setisfectcfily.

CardamctTi Ccntres :

The perforrrence cf tht Cerderrcrr Centres v iz ., Pejrpedurrpere 

end N'udiccre hevc been setisfectory. These Centres heve else iritieted 

work cn bleck pepper cs per the decisions cf the V'crksbcp. Survey 

for the insect pests cf cerderrcrr e? w.'cll es bleck pepper hes been 

initietcd et t^udiccrc. The pest cf Assccietc Prcfcsscr (Plent Brccdir^) 

et Ferrpedurrpere Centre hes beer shifted to Arrbeleveyel, under the 

seme University tc lock efter the experirrents cn bleck pepper end tree



spier?. The pest cf Flrnt rpthclccist bps beer vpcant Ft Muc'iccrc for

r  Jcrp tlrre; scire cf the caulprrcnts sencticned fcr the IVudiccrc centrc 

pre yet te be precured.

The Yercpud centrc hes been requested tc reduce their wcrk- 

Iced cn Cerdfircfr f'rd inste?d ccncentretc cn blrck pepper rrd tree 

spices. The . I c jh : lerce cerdpnrcrr' centrc et Gpnctck hes been

prcrresslnc sircothly except thrt the pest cf Junier Hcrtlculturist Is 

still vpcrnt.

Ginger end Turmeric centres :

The Fcttfnci, Sclen, Jectlpl end Chcli ccntres hpvc been 

prccresslnc s<»tisfpctcrlly. The Pcttercl centre hes been leedlrc in 

prcducticn end distribution cf seed rreterlrl cf iirprevcd vprlctles cf 

cinccr end turircric; the Jectlel centre h?s dene well in turrreric. The 

Sclen Centre hrs rrede sicnlflcprt prccress in the biclccicei ccntrcl cf 

rhlzcrre ret cf cinccr es well rs screenlnc cf ceriTplPsrr eĉ >inst this 

disease. The intcrcrcppinc; triple p s  well p s  ccst bcntfit pnplysis hpve

been successful with Scybesr In cinccr fcr Crissp. The Sclen Centrc 

hps been psked tc discontinue the wcrk cn tur*rreric. The NBFGF hps 

been ccllpbcrpted fcr survey end ccUecticn cf ccrnrplpsir pt Sclpn, 

Fettpnci 6 Jpctipl centres.

Tree Spices centres :

Ycrcpud Is the Icne tree splccs Centre with /^nrbplpveypl, 

Thpdlypnkudisspl pnd FechlpprfI p s  ether P prtlcipptinc/Vcluntery 

Centres. All the pllctted trlpls hpvc been Ipid cut pt these Iccetlcns 
ppd pre rrpklno sptlsfpctcry prccress.

Seed Spices ccfrtres :

Severpl rrultilccpticn trlfls  ere prcceedinc srrccthly P t Jebner, 

Jpcudpn, Guntur, Cclrrbptcre, Hispr pnd Dheli centres. / 'l l  these 

Centres (cxccpt Dheli) hrve p I s c  been pprticipptinc In the Centrplly 

Spcnsered Schcfre 'cn prcducticn end distributicn cf iirprcved vprleties 

cf seed spices. The Jcbrer Centre bps ccirc cut with p viable 

reccrrrrendpticn tc ccntrcl the cuirln wilt diseese. The pest cf 

Hcrtlculturist pnd rient Fpthclccist pt the Gurtur pnd Jpcudrn centrcs 

respectively pre Vfcprt fcr r lenc tlrre prd the University ruthcrities 

hPve beer rerrlniied rbcut the seriousness. Cn th e  whcle, the 

perfcrmpncc cf the seed spices ccntres hPS been sptlsfpctcry.

: 80 ;
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-o

f c s  
(0 *-■to ^

u l  4-» H-•.-• U 
•«̂

>.
C 3Ku \j

«U
<u ^

& C
F ^
•M
•O c.ro X?
4-> *f-

b
t  x: 

•«-»
V 5 0/

U i (U

3 ’ T!^  i j C
^  ^  ^  g

U i fc £X C)

(ft

£ |» x

(u
r  fc

cs p s g
-, , R; k —<

, a, g-

m i
>*c jS c 
fc P p

c  Li. c  -

c -S r*^

fc>w

c.o
0)

« o V 
2 ^  i; 
o O Of ̂

S r « | ,
. {>< n. W

^ « C)_  D W £
M ^  W (T. ̂ (U -M

L,ti, p'ii; ll;
Jr W3 ^  ..O 1-! ta> in •■ 4 »-i

O C
U

n
>.(U

Oic(U♦*■*■*o
a

<0
(.
UiUt
•s feO; (1; 
Co c:

s g

c O(li
a  I .
X I''jt
Vf O C t  -  -
2 L.

£ §

X.
+->co0)

&
X l^
,o^>

c,
V j;
5: u <u (X
£  to 

 ̂ o,•>■4 Ut ♦-
OJ 

(A lu>>-s
o;
Ft*.

C "> 
fc  ^  (.
p. U

lb X(J'
■i<̂

/• V- 
® £ 
tv
£ -’C.H*

a CSI CO Ifj



X ,
u

 ̂ % 

- I
o
w

U
U
Xi

H"

c
ft) ■
o

CO

ilj
X/
u

■♦'
(0

1.
u
S

<i>
r

t j ,

i l
6j

c .E oo" 
*2 fc t  
3  O ^  
P  K

s ® :

■ g i f c

X ,

c
W ;C  I*.
«  H- 2

ut •  E 
F V
^  R/

' ^ ' 5  £id ^  C
T  « 2^ u> r;* 
c  
tt> 
w

I
cn
K

■C
C
It

(ft
<i»
Co.
> »

o
x;

t  c  

c c
o  o  
o  o

tu
•«-
w

t .
O
o

I I

U  u .

’uc
<0

u
> .

u»
a
>»

"  w
u  
S

o a. c k'
■ D - S -  S
M t " '
fc Ul t. Ct  3 3 w
3  + - O

C .
C  '
^  c
(0

-S £f-
3

Ui Uc
(V ♦ *

>•» u
G

C -c 
(0

> .
[ .
u
>
o
o .

-  > t
b ^

u
k>Q-r

‘- g C i

*. C>i CN) 
,r-  L . ^  s-»

> .
U

fc -  t
2 U( » -  ♦ '

w - ^fe 3 o 
® O fc

F «N-JC 

■u
> -H L(- o
> <L O 

C
^  ftp. ^  •-4 •^•-1

^  to <-> 
«  H  
C  l i  n
i i  -  W
u> «0I
o  . 2 :  

is H O t 
^  7  3
o  ■£ ox; <1, pQ _j 3
I— « si- u  o

<0 1 f

Ci s
t.

u/

£  .
c

H-
cc

>* <L c. <n
C M

■ O ^
o >>
s

(0

X,
ttl

c ^

O i- 
U-, S

w .  
w  s ,  

f .  0  
+ -  <D

C ifl ^  _
•H

o
< t

w C 
t> o  
3  r *

I  m iMJ ^
•w O ttj c L > 
Li. U. w

W Xi

V-
t .

4;
E
C.

£ ,
C

Ulcf-l
t j
O)
0^

t5

i  c
- a  
-u* ;  ^

' t  ^

^^5

2 -

£
1

4’

IX

O  I

-C »
(j; (i;

6  C
t .  V  w I  
U  3  
X o 
(U ^

•w  «,

c  c

t x -

0) V> 
w

• a * ^

o «  

w •*■'

t .rr
I -  5

u
u
o-
t .
o
o
(U
I .

w
Xi

5

o
•««

t ;
{^
L.
3

> »
U
w

^1

jU
t“  s.

«£,

tj/
c

■**

t

\ )

V)
(J* •

' <D 
Xi-

u)

( .
u
>

E
X
o
i .

Ici-
r  5

or

c
j j

CM fO



^ x: 
» f -  

14. •
Cj

5 (fi

U U

k
o
u

'u
o

(0

t;*
%

it>

\ j  «» 
w» 4  C.
—I fc;
U '- *  
3  
«  t

U> <►

_j Ci/

O  £  
^  10

*  CS)
in 

>t I
at in  
jC H

Q.

U)
w
X.

C ^V’

3 ♦* ul 0 0 *”  
t . Li.
D04- 1;̂  

to •“ 
f  I
U H - W  

Lu r  X i-i u.

0
4Si'

01 C '  
o  •

<1. I .  '  
"H ?c. a .
Ui C  -I

w

Hi
O  o  
a; ^

D
&

Hu

\ j
iu
i
u

c
u
•«-»
<u
X.
c
Ci/
b
fc
o
o
L.

W
r
h -

•Xj

■*j
o .
o
V
lb

•*H
w
Xi

(0
•r«
X

W >M
JC

c 5

•O c
V  R,
o
3
Tj
r  X/ ic b o u
0J4-1
5 ie e
w

n t  U

w S O
5i<<0r“

- J  4^ C2, 1. t.
o
£
h -

(0
c.
w-«-•
{.
o

0, a  
® T fc
(V

Ci> c  
u  

«- ^(L- C  > b
o<

>>
X i

o
u«
c.
wu

^  o  
. l -

- j  u  a
li/ o

cx: ft- Ctf oi 6 

<-»
i*_ (p 
o C. cU(
c x;Oj *• U) 
X i w (_ •. •** 
C  ♦*

o  (̂u

u  ^  o
> o  Cj  
*  0> >  

«  ?  >> Q
£  0  C

K4 C. C

c.
u
fc
(.
=»

c .
-  b 

-4  *1 fc

X) (A

O Z.
V> fcaii> Ci 

.Oi 
W C

T I ' 
« J2
•t: X

u
u  
u
X

o
lU
Ui
££

O) c_

t l  W 
<  i i

tv U 
£  O

£

Si
I -

>= u .  
^m ( .
o  

u .  w 
LL fc
0) 3

o
Cl>
u, u .  

c

(0

b

"Oc
dj

tn  
U i

a
£

ti
O’
0?
o

t .
(j>
Ci.
Lu

u  

Z
O  O

t .
Cl/

c
Ctf o
c . •*J
x<

to

o ,.,••4 i-
C l Oj 
0) "o

0-*<^
t l

o  ■» 

u

O  -t
w

o

£ . 
o  t .  w fc tj > *“  -H 

-H ^<b tu

"J
«J

L.

fc
■*» Jd

^  W w
^  (I)
r*£ C" ^

- 1  
8'

W *-
Xi

3

^  sfc (L,
o

Cu Xj
C- cu 
p ® 

3
3
u

n  X !

Lt. >  X/ Cj  fw

c  t :  
<u -H

U)

I -
m

f-4
X )  x>

• 3 |
c r  >

^  w 
i i
wo

£
H-

> *
ft;
fc
fc
fij

L.3
O

o

■U C
s- O

Vy
C
c

Oi u

a>
c

N

( .
.CU

t  »
<j/(ft a
3  Xi 

■O Oc •*-
K)

0> 
t-  ^  u £«*H
■£ > » -
01 • ?
T 5
^ U)

i t  c  
T  t .
x :

e fc
iS g  
« ^

•H 3  
10

c  t  ■* u 
>

£.

u. c

u  
fc ^  O £ 
( .  tf/ fc H- Jt

C 0 .2  b

'  c/> ^a  ® " o

« > 7 " -
c c x

f £  o  
^ TL, tl* 3  r- (W Ojr -i 
ftj ^

I
D
D
(0

t .
(tf

fc
c
c.

H-

<N

(L
t .

3
U

I
<»)
01
o>

I u  s  O 1“  c
‘J <  £

I (i>
H  ._I fS. fc
>  >»^  to I i

I U  ‘*-

_ i  ^  V
i. Oy

I
iT T

 ̂ iu ^
u  u  £  
t- cJ 'O 

C  c  <;, -> i  k.

U ; Vt> U. CS4



t-
<3>

c .
i s  ^  V  c

S i
^  w

'•  4- 

g 
tL  t  
>> ( .

> .
t *

X\U 4-*

P "
E l
f" ■*-' 

*2

o  ^
X  ’r-t
K  at

<i/
s
c

X .

w
c
cM-i
o
(»

w
X .
H

X(

X,: ‘ ■

»H *»1

fc b 0)

- 1a.
fc ♦*
I .  Vi
o  u
C.V >  

t .
«*- ft- .

5U

I l f
r

r

H  £

«0
r  ®  ^  £  «- U ^

ft) C)

I  K'fc
‘O Uj' ‘ '̂

g sr (m ^ Jr ^  w C Xi
fu .'.

C l .
«i( W H/
fc V SC r; 
fe ij & 
a  ^  h i  
X b e

- t o
VI, , C

i? i '  & 
h. c v

X (j w 
H  «

( .
u
c
Sj
o

wLl
X

<ji
c..••1

•
c W

o X i
X. c •I—t

'ft; X;
U Ul w c
c.

y
crj

-c .c 4«» c
o wu tu Ul

‘o
u

<lJ'
-O iSi

u

Xt

>>
. o
■s 'o

tm
u(J

‘otoc (l>
c: ro c. ( .•—4•1-4
•t̂ 'u b ' ilic

•«-
to
£

4->‘u
ft/ o w JC
Ol fc c c.c. (L ' o•w

.(i» CC'
$

w L. t. Cvx: U u j:
» - $

•■H 1-

v<
o
'U

i  -s
"U 

( .  ( .  
W (Cl 
C  O)ii w 
o  *-  

—)

u
Clr-
C ..

k'
o

U)

X I  
■ S t ;

^ o
u>

(0

■-.t:

> x:
_  w
e 4" 

C  (0
c - . f c

c
c.

o
u

>*■ a - ; ?
^  3  C.
>  ‘O
5  _  > v
j, 5 t

K ^ C

V..-
w
3
C•>"1
•*-
c
G
O

0?
u

c
u>

lj>
x:

u>

Uv 

-5i Ol
c .

O r ' *  
X  ^

t .
i i10
XJ
fc
o

O

(0.

4-«
3
o

ij‘ Wtu It

Xi

0>;-. ■ CU
C  ‘ ■
« c

0,Q
f. to

o(.
o■t-

X.'
E•»■<
o
o

3
<
k:

i l
c<jn o Su O

(.
cT*  ̂

i  t

tu <(.
ch-

t u  c  hi
o u'
<i.' t, 
^ > 
IL '
fc £.I,, C; C > Hi

t.
.O

Ul
c
O *w

C**
m fc 
« ® w
o Z3»0 *4

fc
(« ov t
fc c - 8 
8 . .

e -
c

X-
4-»
fij
fc••1
0)
w

0)
c
o••H
0)
(0
Ci>o
o
R.>

is.

^11^'

e

W M
D-CJ

g
ts >* «j ,: 

■—< >;> L
'( ̂  {L>- 

( J  ISl

L.
<f> &
Ci c 

p  

U
| V
o0 o .
01 ^

O

o §
»> 0)L. a ^

(t;

\j 0o _

u  u> 
c 
>1

I -fc o
L. '<1̂

.'i
a
X  ♦ *

-  

t  i.'j ti;. H* 1*̂ ^

So

5f 
U -♦-» 
Cv 
i!  
£  ■ •H
uo

Xi
&

<J
o
fc
u>

X i

>.
a;
fc

c
o
fc
c.
<i>Ll
X
<i)

'Oc
c
o
o

Q>
W--
5

c 
0/ 

' h-

. U'
:. <4

C-.
,c
H

IL
c
(j
JC
Aj

' (.
tit
10
c.
3
(1;
Xi

(.tt
 ̂ s(C, £. 

t t :
8 s1
C-C'

&
V'Xi
5 o
'o ^  
S ‘O
J_
-  £ 
t:

t
V xi 
S  tI f
5; O

■(*;
3
C•**<4-*
c:
b

.C'
;c
XI
o

m
S
u
fc■*■«
t.
o
Ll
X
<>

c.
O uI 
ii > 
c o 

, o

'O 
i!>
(V >

<y c.
o 
fc

-■ o 
^  *- 
H  4-.

Z►X

3
O

X-
c
tu
c.
ft;
>>

t t  . 4-*

I f

Sc64->

§-;̂

S  *0 
S 3 ,

r - '^ '0> —4
tJO ft> 
Ll ■ > *- y,;

-  O
s!

; i
h- U

PO u'3 IC



91

<L>

C.
fl.

"o 
I)
v>
«. o  
-> x:

t .
(L

> .

-o
o  u

P  
t  “

U)
o

^ ' O
u

L

JC.
u

^  «  ft/ 

(o
■IS cr>0> Oi I 
«  c  CO
w c;i
w U o>a. Xi T-

u>
V)

(i)
x :

c

c - y
I-
_ “J TJ -> 
u*
o  o  
^  •»- 

^  u  

-(0

U -»3
£  fty
K fc

•o
(i;
s
o

lU

£
umH
+ *
O
u
c.

o

o
X .

c
0)
b-H
c.
(JJ
a
X
(1)

iv
H

«/

(L.
t

(C
c
o
■¥*
tj
o

 ̂r 
§ ; V
i .  C/

a> 
o  2

^  k ' 

%  
'-’• 73

: r  w 

<*- ft'

'"  c
<b ^4^ Ctv> X) 
• O J .

<4/ ii 
* ^ • 0

H  > - w

w
r

u
«1>
o
3
u
c
o
o

(I)
a
> .

10
u

^  3<uf P
V-
L.
< u \ j

X. 

> i
^ y j
U  C
^  y  
» -  u .

u
cu
S
o

ftj

tfi
c
o
•4->
o
o
t .

tl/
x :

> .
w
b

0 , - 0
w

- • S
P-C. u  

-O «

a, ^
•y  <-■<£- W

0)
w
c

- c

£•*■• o  .U< -J (1,
r

»  -M i :
o  <0 cL. ^

^  ^  t
T  07 (_,

— i f
K  -i.! ~>

•tH

^  01 
,  3

JQ
O

U.

(O
c
ft;

(a 0<
x :  <0 ♦-•

U(

c
w
w
c
o
v>

c
o

0>
c
o

L,
c  

«> ^  

o  >  
o

r /̂
CLo.i;

i^Zi
u

k'A. ■:, 
(“  0)

> .
C.' 
b

{ .
c  
0) M-t

X

UJ

JJLL

u
c
ftj

I .
fti 
o
> * c-lu
ui at 
t-

fi)

o  fc.

c . ^
o  0< 

•*- ft/ —)
•O
S cT 

c

§ 3

3 1  

5  t  
>

TZ ® o>
o>
-  o  

H
- J  b

^  e
' - . r

H* U.

to

c
(i;
C
X(
o

c
.w

c
w
b
( .
G;
a
X
\ j

o -O 
C- O
c  >♦-
V/ r *
u  u

<,
•u k
oO W

>  X(

u
lU
a :
o
3
Z
UJ

u •
V) 3
>> C
i—I iu

•k IL
(. C

tu
•

W ~J
c U
X C.
o X> t-
—i "O G> u>

c > C
** •t̂ X
dj (. o

'o a ~5
01 <i) •o
UJ
Oi w UI

Xr -
w
'o 1

1
h*
_ l

u
c
ft/
o

2:
Z3

Si c'o o CO
«►•
o 3

(J
••I
fti

<r

1

3
ft<-»-■
<u

X
U) b

(.
o

c
o „
(0u s;
<j

N•tH
w (A >•*H •T4
> . t. £ (0
cn
c.
(U

U > o
O £
u r

■a-t
L
•4J

w o cw
5 o

+J
> .

£* •
O) c “r1
c ft) s

u> t.
3 25

♦» c
w

_ i

E
o

\
<

«v

'.J
m

s
(. U;
il. 2

«]

yit 
•> i j

t .  ^
<u :2  
w • ?  
(0 s■*“4

i f e
V-
^ ■ O  
I ^4  <n 2 .  —<

u / £

o »r- (0

3
-  V->

O) fc(l/ lU
■» H

2
2  O' ro 

I
• U.

to
u)
c.
♦ *
c

w
w
u

B '

u .

lO

jT • ^
r» O .̂

; o
lb

&>
X

c

o

(K
o .
>»

ft/

5  o  

^ b

C- X

o
>  u
K*
O -

t "  H o

<ti
( .
o
u,

X
b• «
o

o

+*
ic

1.
lu
w
>>

w
C.
c
fc

o

t .
o

o
U/
3
c

C
o
o

w
X

j :

lu

I,

(N ro <N cs CO



V)cu

ki<
Sj

m
"O3
m
u
j:.

(U o
o tf)Ol •C; Cjr. >,
O Xj

CO ^3 t. p -4 lu Uiw x:

X. «

tu. 
E
H-

x: ,. itiCu
c 8

 ̂ t  •-• ■*rt t<0 «j o•« -4 
1, <0 

(n -P
, w  fc Jr -CtT*
H ^  U

If )OjU>
o ^
cp  ••H 
ii t-

o ^ 

■2 ^ 

^  0) 
> «- 
«) > <u ^
s “> 

c■« fu
fc

Q, £.r <J 
H" U)

: 92

o>
( .o
■«-•(Li
b•Wo
o
'u
c .(L.
{ .

o

to
\Ju■«-■ru

UlXi
X)
•M3 O jC « 

•1*4 

(J

x:-

•d ^ <-ŝ  W
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'0->ov
t^rvj

$ ■

_ i
■M.

O
h=

«■}
)c^

£

fc

CM•
r>

uoo>•
ĈJ
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WEATHER DATA 1994

Centre- : Ccimbetore Lptitudr ;11oN
Lcpcituc'c :770c
Altitude :426.72rr /ŝ SL
Soil type rBlpck d ry  Icr

fv'rnthly Rriny Mc?r» icirp. (°C) Mepp
r?infell drys — --------------— ------------------------ FH (%)

(rrrr) (Nc) (rrrx) (/^in)

Jerucry 72.7 2 2S.2 18.6 89
f^c^yrirrry 29.0 3 31.8 20.5 87
i'/prc h 6,0 1 35.1 20.4 81
Afr^l 10.0 1 36,3 23.1 82
iVry 55.0 4 35.8 23‘.8 82
J ’jrc 28.C 3 31.1 22.3 70
.ur.v 125.8 5 30.1 22.3 74
Aijcvst 2«0 NJ] 31.1 22.3 81
Tif. f-'irn'bcr 48,9 15 32.1 22.0 82
C etc be i' 256.9 15 30.6 22.1 87
Nrvcrrbcr :71.9 10 28.1 20.5 88
Occ£''T>bcr 1.8 Nil 28.8 16.1 86

Tcte) eoe,6 59

Ccrtrc : VttdSgcrc' Lptitudc ; 1305c'N
Lcncitudc ;75035’ F
r^ltitude :1175iVSL
Scil type ‘.Blpck cley Ice

N'rnthly. Feiny N'cpn tcirp (°C) f^crn
Vcnlh relnfpil deys ---------------------- ------------------------------ FH(%)

(ir>rr) (Nc.) (/^ir.)

Jrni^pry 8.0 1 28.3 15.2 91
Fcbruery 2.A Nil 29.2 15.4 93
Mrrch 0.8 Nil 32.8 17.1 93
April 70.2 7 31.6 18.8 95
f/ey 63.2 6 30.5 19.2 93
Jure 933,8 26 23.5 18.8 95
July 1A70.8 29 22.7 18.5 96
/̂ ucust 315,0 23 23.6 18.3 97
Scpicrrbcr 273.6 12 25.5 17.7 96
Octcbcr 340.4 17 26.3 18.4 95
Ncvcrrbcr 13.6 2 26.3 16.8 89
Deccrrbcr Nil Nil 27.4 13.5 86

Tctel 3491.8 123



1C1 :

Ccptrc ; Ycrceud LMltudc
Lcncltudc
/'Jtltuc’c

I I . 40N 
78.5°P 
1450fr N'SL

Sell type : Clpy Icpfr

Vcnth
N^rnthly
reinfrll

(rrnr)

Peiny
cfpys
(Nc.)

Meen

N'ex.

tcrrpcrrturG(°c)

N̂ in.

f/ern
FH(«)

Jenuery Nil Nil 22.9 12.5 63
Fcbpurry Nil Nil 24.0 14.6 56
N̂ ercb Nil Nil 27.6 16.5 50
/^prll 114.2 9 26.4 16.9 56

2C6.5 c 28.4 18.4 61
Jltc 76.1 7 24.5 15.2 67
July 285.0 13 24.8 16.5 69
/^ocust 210.6 10 24.9 17.0 65
ScptPinbfr 73.4 7 25.2 14.8 62
Octcbcr 372.5 18 22.0 15.5 62
Ncvcmbcr 207.S S 21.1 14.5 68
Dcccnrbrr 23.7 3 23.8 11.0 62

Tctpl 1669.6 85

Centre : Pennlyur Lctltucc ; 12. 50N
Lcncltudc : 74.55®E
/ Îtltucfc : 95ir f^SL
Sell ty;c ; LHerltc

/v'cnthly Pelny ycen ' torr pcrrturc (®C)
f^crth relrfpll c*rys

f FH(«)
(rrrr) ' (Nc.) Vex. N*lr. “

Jenupry 8.4 2 33.0 19.0 84.7
Fcbpupry Nil Nil 36.0 20.9 87.8
Merch Nil Nil 35.9 21.8 87.7
^prll 131.0 d 35.2 23.8 88.7
ypy 45.2 4 35.3 24.0 86.2
June 1364.6 30 29.0 22.7 94 ;7
July 18^.2- 31 27.5 21.7 94.5
Aucust 810.4 25 2^.9 22.0 9 3:7
Sc ptrrt^bcr 216.0 14 30.0 27.7 87.0
October 450.4 22 31.9 22.0 92.9
NScvcmbcr 84 i2 6 33.0 21.0 84.8
Dccrrrbcr Nili Nil 34.9 18.7 86.0

Trtrl 4988;4 143



: 1C2 :

Centre : Sirs! Letitudf : 14°3e*N
L crrituc'c : 74®50’ F
yfltituc’c : 619rr r/SL
Soil type : Lrtcrlte

N^cnthly Feiny Ncen tfirpcrrturc (°C)
N^crths r?inf?ll tfpys

(irrr) (Nc.) N'ir.

Jrrurry Nil Nil 25.4 22.1
Fcbrurry Nil Nil 26.8 21.3
N r̂rch 7.5 1 32.3 24.0
April 2C.C 2 31.9 24.1

10.5 2 32.1 22.2
Jure 573.6 22 30.1 21.9
July 1347.5 31 25.3 23.2
Aurust 547.25 27 24.7 22.7
Scptcrrbcr 2CB.6 11 26.6 25.3
Cctcbcr 55.8 13 25.4 22.3
Nc vcrrbcr 7.5 2 24.4 21.0
Dcccfrbcr Nil — 25.6 20.7

Tct?I 2782.25 I l l

Cfrtrr ; Chintepelll Lrtitue’e : 17°52'N
Lcrcltude ; 82°14'F
/'Itituce : 818fr IV'SL
Sell type : Clry Lcerr

N'CPtbly Fpiry N*€?n tcrrptprrturc (®C) (^cpr
N'cnths rplpfrll c'Fys --------------— FH(%)

(rrrr) <Nc.) N'?X. f /ir .

Jprurry Nil Nil 26.4 10.2 88
Fcbruery 31.5 3 27.2 13.8 SC
N'rrch Nil Nil 32.5 15.4 n
/^rril 81.2 6 31.6 18. 84
Wey 88.6 c 33.0 20.7 84
June 138.7 15 27.6 22.2 90
July 378.2 23 26.8 22.6 89
Aucust 259.9 19 24,2 21.2 01
Scptcnrbcr 154.6 11 26.7 26.4 88
Cctcber 241.3 12 26.3 19.2 83
Ncvcirber 51.0 4 24.4 15.2 90
Dcccirbcr Nil Nil 24.4 9.4 88

Tc tri 14P5.C 102



Centre ; Sclen

•
•

i

1C3 :

Letitude 
L^citude 
Altitude 
Soil type

; 30.5°N 
: 77.8®F 
: l600m MSL 
: Lopm

Months
Monthly
rrinfell

(mm)

Feiny
dpys
(NO.)

Mcen • temperpturc (°C) Mepn 
, FH (%)

Mcx. Min.

Jpnuery 43.6 2
I

17.^ -4.0 59
Fcbruery 106.2 3 17.5 4.3 65
iVprch 4.6 Nil 24^^ 11.1 51
April 85.8 4 24.6 12.5 57
Mey 23.8 3 31.jl 18.3 50
June 121.6 6 32.9 20.9 58
July 307.8 14 27.5 21.3 86
August 210.2 12 26.§ 21.1 90
September 57.6 4 27.1 18.2 78
October 3.4 Nil 25.9 11.5 59
November Nil M l 22.7 8.5 58
December 19.1 4 18.6 5.0 61

Totpl 983.7 52

Centre : Pottengi Lrtitude : 18°34'N
Lonoitude 82°52'F
Altitude ; P17nr MSL
Soil type ; Sendy loem

monthly Feiny Meen temperpturc (®C) Meen
Months relnfell deys FH(%)

(mm) (No.) Mex. Min.

Jpnuery Nil Nil 24.3 20.4 77
February Nil Nil 25.3 22.4 77
Merch Nil Nil 23.0 21.0 61
April 750.0 11 28.9 23.5 76
Mc.y 533.5 18 25.6 23.1 75
June 780.0 19 23.0 19.0 75
July 800.C 23 21.0 18.0 85
August 168.7 22 24.2 22.8 85
September 174.0 13 27.8 25.5 75
Octobcr 15.2 15 26.0 21. C 78
November 18.7 3 21.0 18.0 74
December Nil Nil 27.9 16.9 65

Totel 3240.1 124



1C4 :

Centre : Pampadumpera Latitude 
Lcncltude 
Altitude 
Soil type

9045'N 
770 ICE  
1100m MSL 
Fcrcst Lcprr

McnthJ
N*cnthly
rplnfpll

(mm)

Peiny
days
(Nr.)

Mepn tcmpereturc (°C) 

N'ex N*ip.

Jpnupry 18.6 2 26.0 13.5
Fehruery 10.4 3 27.C U.C
March 5.2 3 32.0 17.0
April 252.7 10 31.0 17.5
Mry 73.3 9 28.0 18.0
June 373.0 27 24.0 17.0
July 324.0 29 25.0 14.0
Aucust 297.6 23 27.0 17.0
September 18C.0 15 28.0 16.0
October 453.8 24 27.0 17.0
November 166.8 13 27.0 16.0
Decomber 0.6 1 29.0 13.0

Totel 2226 .'0 159

Centre : Jagtial Letltudc 
Lcncltude 
Altitude 
Scil type

:18®49'46”N 
:78°56’ 48'’E 
:243.Am /̂SL 
;Red sendy leem

N'.cnth
Monthly
reinfell

(mm)

Feiny
deys
(Ne.)

Meen tcmpereture (°C)

Mex. Min,

Mern
BH(%)

Jrnuery 2.4 Nil 30.2 14.9 NA
Februery Nil Nil 32.1 17.2 NA
N̂ prch Nil Nil 38.3 20.1 NA
April 3.4 Nil 38.3 23.0 51
IV!ey Nil Nil 44.6 27.8 39
June 198.2 11 35.6 25.1 69
July 362.6 16 30.2 20.7 84
Aucust 214.6 13 NA 19.6 90
September 40.8 5 NA 20.3 91
October 182.3 4 NA 21.1 92
November 33.5 2 NA 15.1 74
December Nil Nil NA 10.1 81

Totel 1037.0 51



1C5 :

Centre : Jcbncr Lettltuc<<̂  
Lcpcitudc 
Altitude 
Scil type

2605*N 
75°20’ F 
427rr f^SL' 
Spndy Lcerr

Months
V*crrhly
rrlnfpll

(rrrr)

Rpiny
deys
(Nc.)

N̂ cen terrpercturc (°C)

Min.

Jpnupry 28.8 2 26.3 7.6 45
Fcbrupry 2.4 1 25.8 7.0 ■27
Merch 2.C 1 33.8 14.3 21
April 1.2 1 44.6 22.4 58
Mey 6.4 1 42.4 25.9 45
June 29.1 6 38.7 27.9 60
July 123.5 10 33.0 24.8 88
Aocust 1C1.4 n 31.2 24.4 89
September 85.1 4 31.8 20.4 85
Octcber Nil Nil 32.5 12.7 65
Ncverrber Nil Nil 2S.2 8.3 71
December Nil Nil 24.3 3.7 78

TcteJ 379.9 37

Centre : Jagudan Latitude
Lcngltudc
Altitude

23.520N 
72.-^3°E- 
9C.6rr MSL

Scil typerSendy to spndylcerr

Month
Monthly 
reinfell 

(mm)

Feiny
deys
(No.)

Meen tempereture (°C)

Mex. Min.

Jeruary Nil Nil 31.3 22.4
Februery Nil Nil 24.0 14.4
Mprch Nil ■Nii 34.1 26.3
April Nil Nil 36.4 25.3
Mpy Nil Nil NA NA
June 232 6 40.6 26.6
July 268 15 32.9 26.3
/^ugust 437 13 31.3 25.0
September 369 10 33.0 25.3
October Nil Nil 37.1 10.6
November Nil Nil 23.4 16.3
December Nil Nil 31.0 10.9

Totpl 1306 44



Centre ; Guntur

: 106 :

Latitude 
Lcncitude 
Altitude 
Soil type

••

••

••

•

16.18°N 
80.29°E 
32rr IVSL 
Blpck cleyey

f/cnth
r/cnthly
reinfell

(rrrr)

Reiny
dpys
(Nc.)

Meen terrpcrature (°C) Meen
FH(%)

Mpx . N̂ in.

Jppuory Nil Nil 31.1 16.7 92
Febriipry 27.4 2 33.6 20.6 93
l^erch Nil Nil 37.9 22.8 88
April *17.4 1 39.7 24.2 87
IV̂ey 21.6 2 45.2 27.3 84
June 44.6 5 40.2 24.1 77
July 181.4 14 35.4 26.7 82
August 1S4.4 7 32.0 26.2 83
Scpterrber 49.6 3 34.5 25.5 82
Octcbcr 489. C 13 3C.5 23.9 93
N'cvembcr 316.3 5 29.6 20.0 91
Dccctrbcr Nil Nil 29.8 16.2 88

Tctel 1341.7 52

Ccittre ; Dholi Letltude •« 25.41®N
Longitude •» 34.6°E
Altitude •• 52.8tr VSL
Soil type •

• Sendy Lcem

Monthly Peiny N'cen terrpcreture (°C) Meen
NVnth relnfell days FH(%)

(rrm) (Nr.) Mex. Min.

Jpnuery 43.8 NA 23.2 10.1 98
Ffbri-pry 37.2 •I 24.7 11.5 96
f>̂ prct» 81.0 tl 31.1 15.2 83
April 43.8 If 35.4 20.5 76
Mey 33.2 l» 38.8 24.3 78
June 76.6 Vf 36.5 27.2 87
July 188.C •I 33.5 26.8 87
August 277.0 tf 32.5 26.1 88
Scpterrber 197.C ft 32.5 24.7 84
Octcbcr Nil tl 32.5 20.3 86
Novctnbcr 34.2 fl 28.5 14.7 93
December Nil •1 24.4 9.3 ICC

Tctpl 1011.8


