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About this nepont .....

May 1 place befone you the Annual Repont of the AL India
Coondinated Researnch Profect on Spices (AICRPS) fon the period
Apnil 1, 1994 to  Manch 31, 1995. This fonms the Tenth
incependent Annual Repont of the SPICES PROJECT and covens
rneseanch activities of 67 pI(COjQO‘CA conducted by 41 Scientists based
in 16 centres Located 4in 11 States of India. This nepont has
speciad significance as 4t containst the detailed report on the
ongeing nesearch profects that has been continued as approved
durning the VIII Plan besides experiments that were added as per
decisions taken duning the XII Wornkshop (July 26-28, 1993) held at
Trichur, Kenala. The present nepont includes the List of genmpfasm
holdings.  Cost eééedtéue stnategy to manage Phytophthora foot not
in  black peppen, 4intercropping 4n turmernic, weed contrnol in
cordanden, quality analysis in -fennel and cumin ete. Intensification
of nesearch on biocontrol in the management of diseases and pests
of spices, hresearch publications, meteorological data ¢rom the
Coorndinating Centres, budget, staffing pattean, efc. are also
fuanished.,

The Coondinating Centrnes Located at the State Agrnicultural
Univensities have taken up 2zhe assigned Zechnical programmes
seuiously and provided their Reponts which helped in compidation
of this document. The Associate Directons, Professons and Head of
Offices as well as the scientific and othern staff in all the Centres
deserve our appreciation fon providing the necessary data which
enabfed us in compiling this nrepont in time. We place on necond
the help and suppont received from the Dinecton and staff of TISR
who have nendered assistance in the functioning of the Coondinated
Project. 1 acknowledge the services of Dn. A.K. Johny, Technical
Infonmation Officer and Mnrs. P.V. Sali, Stenographer, PC's Cell 4in
bringing out this Repont in time.

{(Dn.S.EDISON)
PROJECT COORDINATOR
Calicut
Juky 1995



SUMMARY

The AICFP cr Spiccs wes irnitietec i 1971 with the cbjectives
cf cvclvine verieties  resistert/tclerent  tc posts encd ciscescs,
stenderciseticn  of ecre~tcchnicucs  suitce  tc cifferert 2orc-cliretic
rcciore of Incdie, ovelvine contrcl meesures tc merece pests end Clscescs
withr mirirur reeicuel texicity enc cdevelepine linkeccs betwoen cifferent
ecencics werkine ¢p Spices Reseerch & Deoveleprent, The 12 mencetery
spicc creps of the Prejeet frc Bleck  Pepper, Swrell  enc Lerce
Cercercmr, Girccr, Turmeric, Nutmece, Clcve, Cinnemren, Ccrienccer,
Curin, Fenucreck end Fenrcl.  Pescarch echicvements cercretec frem 67
rescerch  preojcets  curirg 1994-95 in spiccs improvemrent, precucticr,
prctecticn ere quelity espeocts concuctcd ot 16 Ceoorcdiretine contrcs bescd
et 11 Acgriculturel! Universitics end cre ICAF Rescerch Complex in N
Steics <f Incie (by 41 Scicrtists) arc hichlichtee.

The impertent fcetures heve boen Incucticn of twe pow centres
~ Chcli in Biber end Hiser in Heryere, Effcrts hevc been macc tc
initietc new Certres In Vest Bercel, Utter Precesh, Mechye Pracesh enc
Meherestrs  steotes. The lest A2ICRPS Vcerkeshcp wee hcle et Trichur
curing July 26-28, 1923 which criticelly cvelurted rescerch results of
prcjcets enc fermuleted now precremmes.  The OQuinouennizl Roview Teem
cr the AICRP con Splces hes reviewed the Prcjcet werk end  mecc
récemmrenceticns.

Semre ¢f the hichlichts ere ccllecticn of wile pepper cermrplesm
frcr Shovrey Hills, icdeontificeticn of Ze-17 fer hick yicle in cincer,
leyine cut of MLTs In clecve enc cirmemen in 4 Centrcs, cfficecy cof bic-
centrel ecents  in Phytcphthere fcct ret cClscese in Bleck Pepper, scil
epplicaticn ¢f Trichclerme ir contrclline rhizeme rct cf cincer, use cf
coice Icef  extrect tc centrel  pewcdery  mildew  In coriencder  (tc.
interercppine  with Bberndi with Turmeric ot Dhcll enc Scybeen (sfter
firet mulching) ~t Pctterci hewc bccn' fcund profiteble. Veriety releesc
beine ‘e reculer ectivity, ebcut 10-15 prepesels which ceme up curing
1905-95 will be Ciscussed in thc rext Spiccs Vierkshep. The Cenrtrecs
alsc tcok wp the werk on  precucticr src¢ cistributicn of  plentine

'

meteriels  very  serdcusly and  the fmpect s ecknewlcdged by  the

clcrtcle  viz., the precorcssive fermers whe earc cur  epcstles  cf

Lk CXV%M(

(Dr.S.ELISCN)
PPCJECT CCORDIMATCR

cxtencicn,

rvs/07/95



INTRODUCTION

The All Incdie Ccercireted Reseerch Preject cr Spices wee the
first-cver attemrpt made ky the Iedier Courcil cf Agricultural Feseerch
tc iritiste obganisec? research sct vp or Spices, It sterted es &
corbired Project or- Spices erc Ceshewrut jr 1971 with the hescouerters
et tbe Certrel Plertetion Crops Feseerch Irstitute, Kaseraced. Altkcuch
the research suppert wes ferthcoming threugh the Ceerdiretee efforts
betweer the vsriobs Stete Agricultdral Urivereities, the ICAFR cdecided to
bifurcete the cg:n;»frinc*d Precjcct irte twe ‘ircdeperdent Projects viz., or
Spices erd on Ceshewnut in 1906, Accerdirgly, the headolerters of the
Spices Precject is_' lccated &t the Nationéi Fesecerch Certre  for Sricese,
Calicut. This Nafjonel Fescarch Certre” has bewever boer uporeced es

Ircier Institute of Spices Peseerch sirce Jdly 1005,

The AICFP or Spices which wes iritieted i 1971 (IV Plar)
had, tq: Ecg_irf with,':“four Ceoerdiretine Certrce with  just four crops
(Black Prppér, Cercemcn, Girger & Turmeric) end’ thic wes cxperdec te
_1§ _Cc‘r':frj(sr gnc‘ te coever 12 Spiccs over the subscoucrt FPlern poriocs,
\_/iz.’, v, v.\/I, ;\./II & VIII Plers. Now thc Preject hés Ceptres operetec ir
Kerels, Karhafaka, Terieill t!\!é‘cff'v, Archre FPredceh, Crisse, Biber, Sikkim,
Gujerat, Néhareshtra, Haﬁyer«é end Fimeckel Predeeh. These 16 Certrss
erc loceted ir  the rcsrccif\ft Stete AQricdl’tOral‘ Urjversitics FLUS ar
ICAR Irstitutc, chcvc-}r‘,' the letest sdcitior hes beer the epprovel by
th¢ Govt., of Ircdis to iritietc Ceérdinetcﬁ'rcscérch cr Sricce dp four
rere  Certres  cdurirg }thc VIII Pler 3pcri'oc! iteclf erd these will be
leceted ir the Statce cf.' 4Wrst"; Blcng:él.,: Utter Fredesh, WMehereshtra €
Medhye FPredech, The rew Cortres ceme inte coperation frem Apeil 1,
1995 erd the cverell strercth of 20 Ccrtrcé would cover e wide rargc of
Spiccs viz., PBleck Fepper, Smell Cerdemem, Larcc Cercemem, Girger,
Turmeric, Cumir, Coriemﬁcr,' Fcrmhcl,"' Fervercck, Clove, Nutree &

Cieremreon,
Mandsate
The cbjcctives of the Coordirsted Preojeoct erc

e cvelvirg hich vyiclding verictice rceistart/tolerert te -disceses erd

pests;
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cterdercisetior of eorco-tcebricuws for the creps urder  Cdifforort
ecro-climetic ccrciticrs;
cvelvire certrol mcesures for mejer posis ane discesce; erd
& werkire gs irter-face erc fcod-back botveer SAUs, Ircier Institute

of Spicces Fescerch and the ICAF
History and activities

The first Werkshep of the AICFTS wes IKld &t CFCFI,
Keseracod ir Cec. 1971 whercin the reseerch preblems te k¢ tacklcd
under AICRFS werc icentificd erd tcchricel fpregremmes  crewe  erc
inglemented. Sirce  ther  the  performerce  cf  vericus  rescerch
pregremmcs under  the FPreject was  revicwed et the  Arprvel/Picrrial
Verksheps beld curirg the ycere 1072, '75, '78, "81, 'e3, ‘'ef, ‘87,
'eg, '89, '91 erd 'S3. The werking of AICRFS fcr ter ycers (19€2-92)
wes revicwed by the Quinoucrriel Povicw Toem erd the report submiticc
tc ICAR. The ICAR aftcr .ccepting the Peport of the CRT bes alrcecy
iritietcc nccessary ectior or the vericus rccemmerdaticrs medc.

Cr. M.C. Membiar wes thc first Prcjcct Coeordireter of the
corbincd Prcjcet or Spiccs end Ceshcewrut frem ite jrccpticr in 1971 till
hic rctircmert ir April 1985, Cr. M.K. Neir, Circcter, CPCFI,
Kesereccec bhild edditiore]l cherce es Precjcet Ceerdiretor durire 1985-86.
Cr. S. Ediser tock cover ss Preicet Ceerdireter durire Merch 1986 end
is ccntinuir‘é ir thc seme cerecity till cetc but for & brecer for twe
ycers while he wes orn deputeticr te the FAC cof the Uritccd Matiors ardc
pested 2s Sriccs Fcscerch Expert in Parglacdceh, Curine the irtcrrccrum
(Jer.Q2 tco Jer.95), Dr.A.K.Secderercer wes functicrine s8c Ir-chercc
Prejcct Ceoerdireter.

We placc crn recerd the dyremism end corcet visier rerdorce by
Cr.K.V.Ahmcd Pevappe, tbc ther Dirceter’ of CFCFI, Kesereced whe bes
bclpcd ir mery weye ir providing the rocessery bost Irstitute fecilitics
te iritietc the AICFP Systcmr or Spiccs. The cuicdarce encd suprort
reccived from Cr. MK, Neir, Dirccter, CPCPI ir thc activitice of the
Sricce Prcjcet is cretcfully eckrewledecd. The help erc sssistence
rencered by Br.K. .V, Pctcr, Circcter, Indier Irstitutc of Spiccs Pcscerch
erc cur ccllcegucs gt the Irstitute §r the smecth rurrire cf the Prejicct

cdurirc the pericd urnder repert ic elsce eckrewlcdacc.



PROJECT COCRDINATOR'S REPORY

The All Irdie Cocrdirstcd Rcscerch Frejeet (AICFR) con Spices
is vcsted with the marcdete to carr)} cut ecicrtific rescerch te covelep
locetion specific tcchreology te euvencnt  spices  precuctivity in the
country. Problem  cricrtcd rcscerch bes  bcer  cnvicgocd  ir blgck
rcpper, smell end large cetcderem, eginger ond turmceric, trcc spices
(clovz, rutmee erd cimmemer) erd sced e¢pices (coriendcr, cumir, fcrrcl
enc fcrugroeck). Scicntific rescerch of thesc 12 Spice crops erc carrice
out in 16 Ccrtres of AICRPS beecd in cleven Acricultural Urivcreities
erd crc¢ ICAF certrc et Gergick, The rescerch pregremmcs ere cerricd
cut uncder four brecad besds, Geonctic Fescurccs, Crep Imgrovement, Crop
Producticr  includirge Quality erd Crep  FPretectior, The Frcject
Ceorcdirzicr Js bescd at the Irdier Insiitutc cf Spiccs Fescerch, Celicut.

History

The AICPF or Spices wes formuleted durire IV Five Ycer FPler
(1271) e e combincd AICRP or Spices end Ceshcowrut. The first
combircd  Weorkshep was hele &t Kesereced ir 1971 end  rescerch
frogrammes iritietcd Ir four spicc creps (black pepper, cerdemom,
gingcr erd turmeric) ot four centrcs (Panriyur, Pemrpacdumpere, Mudicerc
erd Scler). Curine V Plen, rcscarch on sccd spices was iritisted and
irtereified  work on ginccr by eddirg five morc centres  (Jobrer,
Jegucden, Guntur, Ccimbeterc end Fotterci). Purirg VI Pler, four pcw
centres were  added (Sirei, Vellerikkara, Chintepslli erd Ycrceud) to
furthcr intcreify werk or bleck pepper, cirger encd turmeric.  Curing
VII Plen, twc mere comtrcs were edded (Gergtck end Jeetisl) corc for
turmeric ard the otber for lercc cerdemem in Geratek, Curing VIII
FPlen, twe ncw ceptrcs ene ot FHiser (Paryere) snd enctbcr et Cheli
(Birer) werc edded to intensify werk or sced spices end turmcric tbus
mokire the tetel tc 16 Pescarch Certres which erc bescd in 11
Poricultural Urivereitice erd the Gangtek ceptre  under ICAF Pescerch

Cemplcx, ir 11 Stetce of Indie.

As & rcsult of the rccommercdeticrs of & Ferlismcortery
Corrmrittcc or Spicce, four mere rew Contrcs beve been sddcd to the
Coorcdiretcd pctwork cduriro 1985-96 erd this will bc leceted ir the
Stetes of West Bengal, Uttar Predesh, Msherashtre end Medhys Predesh,
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The Sidces Yorlshopd weee held et Ceoe (1978), Trichuer (1981), Celicut
{1083), Trivercdrumr (108F), Curiur (1987), Solen (1988;}, Ceinmbetore
(1066), Trivercium (1293) eord Tricrur {(i023), The Verksbors revicwed
e pragress of rescerch erd dopordine unor the reeds of the ccurtry
=d ereblcd formmuletior of row iecrricsl progremires.

s

$att ond budgot

T steff zirercin of AICEP ¢ Spicce rorsists of B2 Sclortists
sucerted oy teernicel (21) ard surilicery (3) melira the .ctel 65 cteff.
IThe =mwel bodeet wes  ircrcri~d  fre~ Fe.15.6 Jekhs i 1905-86 f¢

Fe,ch.00 lewhs 0 129405,

A

Qe zppeeh o0ivii.g

Tae  wTRY e Gpioce L vesicd  with --e-- mandete—to —-dovclop.
ICLi Y gy

s ecrcicehwnicuw s for custeirenlc spices prcducticr. A
erd ~zcsroh~ projects formuleted o

.

Itircebged conrereh s ervisecc
ciscater,  There 7~¢ € preojecte snd cdisciplinc wisc

eloirinciics e =re 31 in Crep Irreovewent (rcludirg. Gonctic rescurcess),
1 In Cren Peoduotior, 5 i Qeality tmgrovemerrs ond ML in Trep
froisction Ire crop wisc distcipu (o of projects are oepper-8, srell
cocgerer 3, 1arge cerdarem 3, circir 7, tumreric B, troc cpices- 6,

ceed spacce 2h {cereswer 7, curir ¢, frepnci £ oord farwuereek S)o

The seliert echievimeriz made during--the- -yesr 1904-0F% ere
wroreretid boicw:
GEWEZTTIC RESOURCES

The gcenmrplesr heldires ircluding _wild _erd - cxotic- acccssiens
weirtaired fr the 16 Ceordineting Cerires es or Merch 31, 1298 ere

civen clscwihere.

1.1 Black _pepoew_ i __The XYercaud Certre .ccllected 20 elite .lires from
Shevreyzs  Hille, The Sirsi Certre undertock e survey of the
Terchelli {forests, Pornevar &G-{lersur. ereee i scerch of cormplesm;
ciwilariy the Chirtegelli Cerinc took up the survey in Tirtede -end
Pertapedu arces. The work on eveluation of cormplesn bes been
iritietcd et the Yerceud Cerrc. At Penpiyur, Karirrgnde—lll geve @
meer_green. berry yield of 2,17 kg/virc, fcllowed by TMB-IV end
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Belercotts-1. Ferriyur-1 certirued te performr es 'he best vericty
ir thc Chirtapelli zorc, civing the bkichcst yicld of 4.17 kg/virc.
The Parriyur, Sirsi, Chintepelli ercd Yercsud Certrcs meirtsincd

76, 58, 46 srd 106 ecccssicrs rcspectively.,

Cordamom : Ameorg the 72 accessions cvelueice st Pemrpedumpere ir
IET, acccssion No.57 geve the hichest yicld of 5C7 ¢ dry cepsulc/
pogrt.  Averg the 195 ecccssiors from Mudicerc, CL-698 wes fcund
supcrior in suckcr ard pariclc procducticn, The Pampaciurperes erd

Jiedicore Cortires meinteired 88 ond 243 accessiors respoctively.

Shwer @ At Pctterci, tho rutert VQS1~8 geve the bighcst yicle of
2.075 kg fresh rl'zizmmts/3:\"2 plet. The Sclern ard Pcttergi Ccortres

meinte.acd 132 end 128 ocrm slasmr eccessions.

Tuirnrric ¢ Crc mooe rcw ecccssior hes boen edced §r Pottergd
cirire brircire thre totzl ro 181 which ircludes 20 wild end rcletcc
snceies. Acccsgion Mol cave thce bkiokrst yicld of 8.83 kg/3M2 et
Petianci. Amerg the 64 accczsiors &t Solen Ceortre, ST-616, ST-
154, §T-230, ST-323. TC-4, ST-55 ard ST-491 erc promisire.  From
Jegtia), crtrice OVS-24 PT3-3R2 anc P7S-1 wer¢ found promisirg;
twejdee, 22 evccssicrs  showed  reeistart  rcaction te Tephrire

divcesc, The Perliergi, Jogtial erd Cheli Contrcs meairtsincd 191,

“3
5

W oro 38 (occesicns respocetively,
Tree Svices Tihe Yerceud Certre addcd 13 clite lincs to thcir

cctice’ions ¢l ciove,

Coriandce The Jobrer, Jeguder, Ceimbetcerc, Gurtur, Hiser &
Cheii g rtres meainteined 683, 146, 372, 230, 58 arnd 100 acccssiors
respcctively. Thc premising cptrice  identifiec  frem  diffecrort

Centrcs were TG-4C0 fromw Jebrer, LCC-25 frem Gurtur, DH-13 from

diser sno J.Co~-45 & J.Co-126 from Ccimbetorc.

Cumin The Jebrner erd !scudar ccrtrcs meintsined 224 erd 467
acccesiore, From the Jacudenr contre, 131 acccessions were sclceted
cscd on gerctic diversity ier further studice. The Jebrer Contre
rccerded the bhighcst yicle of 4.1 @/be from vericty PZ-19. The

cntey JC-147 cave 7.68% hichor cil corntort ther the corntfrel.
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1.8 Fomnmcd @ The Jobrer, Jeoucer, Hiser & Cheli crntres mainteirca
136, 98, 44 ard 66 ecccseiors respectively. At Hiser, the
ecceseions HF-71,  PF-1C2, “F-104 eard FF-119% ¢eve botier

gesyerrance.

1.¢ Fenucreck The gorwplesw  cclloctiors  meinteincd et Jebrcr,

coucer, Joiwhatorc, Guriur, MHiszer erd Dbeli were 270, 47, 172,
G, B2 oro S8 respectively. The premising gormplesms idcrtificd
JV=124 & UN=144 fren dcbhocr, PM-110, HM-122, HM-141 end
V=il  fron Hisar ard J(F-10 4frer Ceimbeicre. At Gurtuer, 70

stleciicrs showed divercity in thoir performerce. At Ceoimbetore,

s
~
Y

3
cs

eccesernr No 484 wes idcrtifice ¢s e superior linc, givire anm yicld
cf 380 ko/be ir the IET. ir CYT et Coimbatere, ecccssion CF-290

geve the highcst yicld of #32 ¢/clet.
fo CROP IMPROVEMENY

Fesce! on e decisfors izker during the XI & XII Workshops
heid a* Teivendrum (1881, € Trichur (1993) respectively, scverel MLTs
arc i peoprces viz., five in Black peeper, twe in Carcdemcem &rc
furmeric erd ene c¢eelr in cleve ard  cirecr. Ir ecccd spices, the
decigiops of the Workshop were reinforccd bty the recorrencdatiors medc
cucinre tht Group Mecting {exciveively for Sced Spices) hcld  ir Mev.
1022 {Coinboterr) and accorciroly, @ rumber of wWLTe erc ir progrcess jin
all e € Coriresy Ceorisnder, Forncl erce Currin i Jobner, Jeguder &
Siser end Fenugrcek In Jobrer, Jeguder, Guntur, Ceirbeterc arc Hiser.
o the cesc of fcruoreck, e second MLT (1923-Scrics II) has alsc boer

initisicd &t Gurtur, Coimbeterc, Jobncr ard tacuder Cortres.

2.1 Black Popper ¢ At Perrivur, irn the irtcrverictel hybridisatior
irjal, Culturcs 8308, 470C, 5198 and 45623 pcrformed well, preducirg
wore ther 1 ke eoreen berrics/vire,  Ir the MLT, Culturce 1171 gave
the highest yicld of 1.14 ko orcer berrics/vine, In the CVYT,
Kerimunde end Perriyur-5 were premising,

2.2 Small Cardsmom : The NMLT Iil Scries (19921) leid out with

Mysere tvpes and Melaker types during 1993, have come te bceariro
this ycer.



2.2

2.4

2.6

8

G 1 Ir the CYT et Pottarci, V1E'8-~2 wgs the top yiclder with
18 t/he et Pottargi certre. At Sclan, V1E8-2, $G-692, S$G-671 end
$G-702 beve given the bighcr yirld ther certrel viz., SG-666. In
the MLT-III ot Peotterci, V,$.,-7 oceve thc hichcst yicld of 15.23

21
t/ra.

Trrmeric @0 P18-12 wees the top yicider with en yicld of 21.6 t/he
erd Y% curcumin et Pottergl; evore the 13 cultivers tested. In the
CYT, bhowever, PTS-10 ceve zn yiddd of 10.E t/he eac toppcd the 6
enirics  tostcd. Pcccssion Ne.FTS-42 wes identificd es thc  best
(viele 25.31 i/he) in tnc IET, feliowed by PTS-€ (22.23 t), PTS-5¢
{(17.06 *) ovrd P7S-15 (i6.05 ). At Dholi, vericty Sugerdhem gavc
e besl yicld of 38.7% t/he ir the IET. Cultivar Ducoirale ceve
17.83 kgr,»‘;’-;'\:‘2 el Jestial, dollcvied by TC-2 (16.76 kg) erd check

Arraor (32,56 ko).

Tree Splices 1 Ps a follow up of the Croup Mectire or Trec Spices
{(May 15, 1992), thc weork hes been initietcd et Ycorcezud erd
Ainpeleveyvel  Coenires  ip 1992-92  and  leter et Pcchiperel end
Thadiyeriudissai. A NMLT with & c¢iitc lincs of clove has becer leid
cut ir Yeorceud apg Pochiparei.  In Cirramer, & MLT hes becrn leid
ocut with § prowising lncs st 4 Ccntres  viz., Ycrceud,
Froaievayal, Pechipeareli an¢ Thediyerkudissel. Ir veoctative
grepegsiion of Nutmga, root stocks sclected at 2 leeved stage geve

the nmeaximumr porcentage of succcss viz., 52.50%.

Corionder : Ir thc IET et Ceimrbatorc, out of thc 11 cntries urder
cvelvation, CC-745 arc¢ CC-748 rccorded bhigher yiclds of 583 ko/be
which ig 2C.7% hiohcr thar thc chcek viz., Ce-2. At Guntur, the
hichecet yicld of 1050 ke/ba wes cbtaincd from ATP-147 wherces et
Cheli, acccssion DH-38 was fourd most promisirg. Amere the Icefy
typcs, Pent Dhenis-1 oceave the bighcst lcef vyield follewcd by
RCr-47, Accrssiors JCo-123 end CC-964 geve 6.37% end 1C.34%
hichcr yiclds respectively ther Guj.Coriardcer-2 et Jeguder Certrc.
At Coimbaterc, JCc-64 cave en yicld of €682 ko/ha compercd tc 583
ke/he of Co-3, & 17.2% increasc. The MLT at Gurtur contre
revealed thet CC-964 cave iiw hichcst yicle of 1078 ko/he fcllowcd
hy  ATP-?77 oivirg 1025 kg/be. Ir the c¢veluaticr of muterts et
Celirbaterc, the lire 16/6 cave ar yicld of 550 ko/he whilc Ceo-3
gave 517 kao/ha.
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Fernel : At Jebrer, eccession UF=125 was jdertificd es supcrior
with high yicld petertial, cerlincss and cwarfrcss. The Hiser
ecccseions HF-33 enc¢ HF-22 gave & meximum cf 1.5% velatile ofl as
well es hioh vicles.

Fenugreelk @ CC-464 was fourd to be mest proricirg with o yicld
of 280 %kg/he et Coimbsterc. At Cheli erd Riser cortres, HM-103
rerformed  very well end ceve meximum seed yicld. At Jobrer,
the irreadiated scecds which werc put urder an IET indiceted thet
"40 Cr-3-4" gave 12.6 Q/he srcd hed lecss incidcncc of powdcry
mildew,

CRTP PROZUCTION

Black pepper : At Pernivur Certrc, the irrjgetion-cum-fertiliscr
trial with 2 verietics indicatcd thet irriostion et IV/CPE reatio cf
0.25 wes found bkcst for mexirur  vyicld. The roctcd cuttings
cozlec?  ir 1%  Polessium  Sulphote  for 12 hours  geve  66%
ccteblichrent et Thadiyerkudissai.

Cerdarnom @ Specirg of 0.2 m x 0.2 nm increesed thce sucker
productior 0 1.25 1 suckcrs/ha &t Mucdiocre. Tho clore]l meterial
geve 37% morc yiecld thar scedlings matcriel. Phecephetectcria
applicd @ 4c/kg of secil gave highcst rumbcr (3.6) of branchcs and
ir combineticr with Azosgpirillum, rccorded still highcr rumber
viz., 9.0, es rcperted from Thadiyenkudiscai.

Trec Spices : Herd wecod cuttings of Cirnemon gave bhich pcrecrteoc
of rooiirg (82.6%) wher dippcd in NAA 2500 et Thadiyenkudissel.
Therce was ircreceasc in trec girth, mcern fruit yicld end fruit cirth

(size) in rutmeo by spelicetion of Azospirillum erd
Phosphebectcrie.

Ginger : At Potterai ccrtrc, ar yicld of 14,15 t/he rhizemes wes
obteircd ot 125:100:100 ke NPK/ha. The profit wes Rs.53,000/-
per he,
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Turmeric : Irtcreroppire bhendi with turmcric was profiteblc et
Choli certre; the ideel  sracing for turmcric 8s  merocrep beire
30 cr betweer rows and 20 cm  betweer  plents. rt Pottargi,
soybeanr es  irtcrcror efter the  first mulchirg has  been

recomrmended.,

Coriander : Pcndimcthalir @ 1 ko/be with onc bend weeding ceve e
nct profit of Rs.11250/he in ceriendcr, with a cest @ bencfit ratic
of 2.93 et Jcbrner Ccrtre. Gurtur cecrtre reccommendcd CH-5 (frem

Heryena) fcr lioht secils in Anchrs Praccsh.

Fermel : At Jobrer, bend weeding derc thrice jn Fenrcl geve en
yicld of 1.02 t/he and e rct profit of Rs.15177/he snd &
cost:bercfit retio of 3.35. Ir Hiser, spplicetior of Pcrdimcthelin
(1 ko/he) followcd by onc hard wccding 45 DAS gave meximum sced
yicle.

Fenugreek : Preplentirg epplicaticr of Fluchlorelin @ 0.75 kg/he
plus orc hencdwecdino gave meximum sccd yicle of 1.598 t/be with
8 net prcefit of PRe.14,621/- erd berefit : cost ratic of, 2.23. At
Dheli, ver;icty Pajerdra Karti gevc the bhighest yicld when sowr or
Zé Cctebcr end et 20 cm x 10 cm speciro; Hisar ogave meximumr

yiclds whcn sowr on § November,
CROP PROTECTION

Black pepper : At Perriyur, the Phytcphthors foct rot ircidenec
wes low ir plots recceiving 1 kg nccmr ceke + 2 ¢ Pheorstc sprsyirg
+ 1% Bordeaux mixture + drenchirg with 0.2% Coppcr Oxychloridc.
Sirsi hed similer rcsults, At Chintepslli, Akomir trcatment gave
bettcr results, whern followed to rcem ceke + Pherate + Bordeaux
mixturc; thce trcetments rcduce discase incidence end defolistior.
In bticcontrol of this discesc, Trichcdcrme harzienum inoculetions

rccduccd the discesc incidercc to 16%.

Nurscry discescs &t Perriyur ere controllced by Bordeceux
mixture with Nccm cekc @ 1 ko/vinc. Sturted discese hes been
rcticed ir the Lower Pulncys Hills of Temwil Nedu. Dcfeliatior duc
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to scmileopcr irscet bas boer roticce in Chickmagelur Cdistrict,
Karreteke,

Cardamom : Sclcctive threshine curirg Fcb-Merch, cembircd with
insccticicdel eprlicetior contrcllcd  berer  irfcstetior. Spreying
Merecrotophes  cortrollcd thrips et Mudicerc, wher fellewce efter
threshine ir Fcbruery erd MNey. Ncemr  posticidcs  like Nemerk,
Nirocecidine arc alee uscful ir cortrollirc the thrips. A funcal
retheger has beer rccordced to  infect the grown up lervee of
Coroccthus punctifcralis, thc cepsule end short borcr et Mudiccre.

Ginger Sced rhizomcs dressine with Indefil N-45 4+ Bavistir
rccorded minimur  cdiscesc  incidcrec et Solam  cortrc. Seil
epplicetion with Trichedermas herzienumr rcsultcd in rcducing the
cdiscesc ircidence.

Turmeric : PCT-10, FCT-13 end PCT-14 were frcc from rhizome rot
ciscesc in Jectisl Centrc erd ceve 30 t sccd rbizemes/ha.

Larce Cardamom : Cultiver Gelscy wes found to bc teclcrart te toth
Chirkey encd Foorkcy discascs of leroc cerdemrem., Arthrecrose hes

bcen controllce by sprayine Dithanc NM-45 (0.2%), Kavech (0.1%) or
Cumren L (0.2%).

Cumin : A threc ycers' creop rotetion with clusterbcar-cumin-
clustcr bear-mustard geve the meximur yicld of 257.5¢ ko/ba erc

wilt incidrnce of 26%, es comperccd to 96.27 ko/be end 57% discasc
ir anc ycer rotetior.

Coriander : Sced treestment with Trichoderma herzienum @ 4o/ke of
scecd reduced wilt.  Neemrcake @ 150 kg/ha elsc rcduced wilt in
Ceimbetore. Ceoriandcr powdery mildew wes contrcllcd by folisr

cspreying and orion lcef coxtrect (5%); emong furgicidcs, Celixin wes
cffcctive.

Quelity evaluation : $G-710 Girocr sclection frem Scoler ceve
hichest coil contert. Hioh wvoletile cil ir cumin wss fromr Jcbrer
ard rccormendcd for coxpert purpescs. Thc Jebrer centre  hes

undcrteker  the anelysis of sccd spices reecived from ell  the
Centres.



TECHNICAL PROGRAMME

Crcp/Technicel programme Rescerch Centres

1. BLACK PEPPER

1.1 Germplesm ccllecticn, cdescription end cveluaticn Fenniyur, Chinteppllt
Sirsf € Yerceud

1.2 Multilccetion trisls (MLTs)

1.2.1 MLT of premisinc cultures
MLT 1984 - Seriecs 1 Fanniyur
1.2.2 Multilcceticr triel of peppcr cultivers
MLT 1984 - Serics II Farniyur & Chintepslit
1.2.3 Multiloceticn triel of pcprir cenctypes  Ferniyur, (Sirsi &
MLT 1687 - Series III Chintepallil
1.2.4 Multilcceticn triel Mudicere (discentinuecd)
MLT 1961 - Serics IV Fenniyiur, Fempacdumpersa

Yerceud, Ambelevayel,
Sirsi & Chintepalll

1.3 Inter varictsl hybridiseticn tc evclve hich
yielding verietics FPenniyur

1.4 Irricetion~cum~fertilizer- reauirements cr pcpper

and erccenut In @ mixed crcppinc system Sirgi & Perniyur
1.5 Fhytophtheore - fcct rct (quick wilt) enc Fanriyur, Sirsi
nematcde disease meanacement & Chintepelll

1.6 Biclocicel centrel cf feot rct of bleck pepper  Sirsl, Pennlyur &
\
Chintepellf
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1.7 Maracement of Fhytcphthere “féat ot

in pepper

1.7.1 Obscrvaticnel trial fcr the contrel
of fcot rct of pepper in fermers!'
fielg.

1.7.2 Stucdies cn the centrcl cof nursery
disceses- of - bleck pepper

{sclerisaticn studies for the

contecl of pledt discescs)
1.8 Survéy for }nsect pests f black pepper
in hich eltituces
insect pests.

2. CARDAMOM

2.1 Germplesm .ccllection, descripticn

end eveluaticn
2.2 Multilcceticn triels (MLTs)
2.2.‘1 ‘MLT Series II - 1688

2.2.2 MLT Serics III - 1991
with Melaber type:

2.2.3 MLT Series HI - 1991
with Myscre  type

2.3 Hybricdiseticn end selecticn. in cerdemcm

Fanniyur

Sirsi &
Fannfyur

Mucigere

Mudigere
Pempedumpers

Mudticere |

Fampedumpere

Mudicere

‘Ap‘éénéale ’
sekikshpur &

Thediyenkudisset

Mudigére
Appencela

Sekleshpur ‘&

Myladumpere

Mucicere-
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2.4 Frelimirery yicld triel / comperetive
yicld triel cf premisinc cercemcm clcnes -
Tissuc cultured clones

2.5 Evelueticn of Mucdiccre-1 uncer reinfed
situaticn

2.6 Menurial cxperiment (NPK triel)

2.7 Micrcrnutrient requirement stucdics

2.8 Intecreted mereccrment cf crceric end incrcenic
menuercs in hervestinc hicher yields

2.9 [cst menecement in cercdemcm

2.9.1 Screening of cercderem cermplesm

for sheet berer

2,6.2 Culturel end chemicel cortrcl

cf thrips encd cepsulc berer

2.6.3 Determiraticn cf numbor cf sprays

fcr thrips contrel

2.5.4 Estimeticn of less cduc tc cerdercm

shoct berer

2.8.5 Effcct cf plent besed insecticices

cn the contrcl of thrips enc
berer in cercdemcem

2.5.6 Bicecclegy of neturel encmics cf

mejer pests cf cerdemcem

Mudicere

Mudiocre

Muclicere &
Fempadumpere

Mucdicere &
Fempacumpere

Mudigere

Mudiccre!’

Mudicere &
Ferpecumrpersg

Mudicere

Mudicere

Mucicere

Mudicere
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LARGE CARDAMOM

Germplesm ccllecticn, cescripticn

encd ecvalueticn

I¢entifying tclerent types tc the twe virus

disceses end cvelvinge contrel messures

Eveluetion cf fungl tcexicents eceinst

Anthrecncse diseese
GINGER

Germplesm ccllecticn, description
end eveluticn

Initiel cvalueticn triel (IET)

Ccmperetive yicld triel (CYT)

Multilcceticn triel (MLT serics III 1691)

NFK triel in cinger

Stenderdisetion rhizeme size in cincer
fcr hicher yield

Evclvinc ccntrcl meesures including
seed treatment ageinst rhizoeme-rct
ciscese

Biccentrcl stucdies con rhizeme rct ¢f
cincer

Eveluetion cof cermplasm for quelity
cherecters

Genctck

Genctck

Gengtck

Sclen, Fcttenci
& Dhcli

fettenci &
Sclen

Fcttangl &

Sclen

Pettenct &
Sclan

Fettenci

Chcli

Sclen

Sclen

Sclen
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5.4

5.5
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6.1

6.2

6.3

6.4

6.5
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TURMERIC

Germplasm ccllecticn, cescripticn end

evelueticn

Initiel evelueticn tril (IET)

Cemperetive yield triel (CYT)
Multiccleticn treil - MLT 1691/series III
Effect of specinc cr yield cf turmeric
OQuelity evelueticn of cermplesm ccllecticn/
vericties

TREE SPICES

Germplesm ccllecticn, ccnserveticn end
cetelccuing of tree spilces

(Clcve, nutmec encd cinnemcn)

Multilcceticn triel cf clite clcves

Multilcceticn triel cf €lite cirremcn

Vecetetive prcopegetion in nutmeg, cleve

enc Cinnemcn
Drip Irrigeticn In clcve & nutmeg

Bicferttiizer triel in clcve & nutmeg

Sclen, Fcttenci
Jectiel & Dhceli

Pcttenci Jectiel &
Dheli

Fcttanci & Dhceld
Fcttenci, Jactiel

Dhcli

Sclen

Yerceud, Fechiperai
& Theciyenkucdissel
Yerceud & Fechiperei
Yerceud, Ambeleveysl
Theciyenkucdissal &

Fechiperei

Yerceud , Thediyen-
kucissei & ‘Fechiperei

Yerceud

Ycrceud
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CORIANDER

Germplesm ccllecticn, meintenencc anc

evalueticn
Initiel evelueticn triel
Multilcceticn trials

MLT -~ 1989 scrics 1

MLT - 1963 serics II

Mutueticn breecinc in ccriender tc evclve
vericties with cerliress anc resistence to
diseese

Evelueticn ¢of ccriencer vericties
fer creen leef

Studics on wilt diseese menecement
cf ccrierder

Respense of ceriender to weed menecement

Quelity evelueticn In ccriencder

CUMIN

Germplasm ccllecticn, descripticn, cvelueticn

enc screening eceinst cdisceses
Initicl evelueticn triel

Multilccetion verictel triel
(MLT 1982 scries I)

Jebner, Jecuden, Guntur
Ccimbeterc, Hiser& Dhcli

Jecucen, Guntur, Hiser
Ccimbetcre & Dhcli

Jecucen, Jcbner,
Ccimrbetcre, Guntur,
Hisar & Dhcll

Jcbner & Ccimbetcrce

\Dbhcli

Ccimbetere

Jebrer

Jebner

Jcbner & Jeguden

Jegucan

Jcbrer,Jecucen & Hiser
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Muteticn stucics end hybridissticn prccremmcs

Evclvinc centrcl meesures eceinst wilt diseese

includinc crcp rctaticn

Quelity evelueticn stucies

FENNEL

Germplasm ccllecticn, cescripticn, cvelueticn

encd screcning eceinst ciscescs

Initiel cvelusticn triel

Multilcceticn triel (MLT-1¢8% series I)

Muteticn studics enc cressine precremmes

in fennel

Respense of fennel tc weed menecement

Cuelity evelueticn stucies

FENUGREEK

Germplesn ccllecticn, meinterence, evelueticn

end screeninc ecelnst disceses

10.2 Multilcceticn verictel triel

MLT 1663 series 11

1C.3 Stencerdesetcpmr pf detc pf spweme enc

1C.4 Evclvinc verictics resistent tc peowdery mildew

specinc fer hicher yicld

thrcuch muteticn brcecinc anc¢ cressinc

precremmre

Jeguden

Jcbner

Jcbner

Jebner & Jecuden
Jecuden

Jecucden, Jcbner & Hiser

Jecudan
Jebncr & Hiser

Jcbrer

Jebrer, Jecuden
Ccimbétcre, Guntur &
Dhcli

Guntur,Ccimbetcre,
Jcbrer, Jecucen & Hisar

Chcll

Jebner & Jecucen
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1C.5 Effect cf time cf scwing end spacinc Cceimbetere
10.6 Recspense cf fenugreek tc weed menegement Jebner

CLOSED PROJECTS

1 Multllccetion triel In ccriender

(MLT 1989 Series I) Jebner, Jecuden & Hiser
2. Multilccaticn varictel triel ir Fenucreek
(MLT 198S Serics I) Jcbners Hiser
3 Cemperetive yleld trial in cumin Jebrer
4 Ccmperetive ylelc triel in Fennel Jcbrer
5 NEK fertilizer trisl in cinger Fettencl
6 Menuriel triel in cerdemcm under unifcem
shede Mudicere
7 Menurisal experiments cn bleck peppr
erecenut Sirsi
8 Respense ¢f fenugreek tc weed mepacement Jcbner
e Respcense of fernel tc weed menecement Jebner
1C  Field triel fcr the contrcl of slew wilt
cdiserse cf bleck pepper Fenniyur
11 Effect of number cf spreys cn thrips
contrcl In cardemcm Mudicere
12 Contrcl of nurscry Jdisceses In cercemcem Mucicere

13 Screenine for kette discese resistence,
evcelving centrcl measurcs eceinst clumrp rct Mudigere

Discipline/crop wise distribution cf technical pregremme of AICRPS in 1994-95

Crcp Crcp Crcp Quelity Crecp Tctel
Imprevemrent  producticn  évelueticn  prctection Frcjects

Bleck pepper

3 1 - 4 8
Cerdamcm 5 3 - 1 e
Lerce cercemem 2 - - 1 3
Gincer 4 2 1 2 1y
Turmeric 4 1 1 - 6
Ceriercer 5 1 1 1 8
Cumin 4 - 1 1 6
Fernel 4 1 1 - 6
Fenucreek 4 2 - - 6
Tree Spices 4 2 - - 6

Tctel prcjects
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1.1

1.2

1.2.1

BLACK ,PEPPER

Germplasm collection, description and evalgstion
(Perniyur, Sirsi, Chintezpalli & Yerceud)

Seventy six cultivated types arc meinteincd ot Perriyur., Cut of
thc 48 types whick preduced spikee, durire 1004-05, , Kerimunde
11, "T™vp 1V &rc  belenkotte T wcrc the best pcrfcr'rrcré which
preduccd erecr berry yiclds of 2.17ko, 1.77ke, 1.29kg per vinc

respcctively.

The Chintepslli centrc  helds 27 cultivetcd erd 21 wild
acccssiors of peprer germplesr which ircludes the twe rew wild
collections from Rirtade and Peptepecdu cellected during the currert
ycer. In the cultivatcd cerrplesm, 9 verictics (plerted ir 19?4)
werc cveluetcd. Amrerg  thesc, Perriyur-1 hes rccordcd the
hichest  yicdld of 4.170ke  fresh  berrics/vinc . followed by
Ketteraden(3.87ko) end Aimpiriyen (3.67kg). In the cvaluetion "cof
wild termplesr,’ Chepeoedce ecceseion hes recorded meximum yicld
(2.08ko fresh berrice/virc) followed by Meredumilli(2.Cke).

Totelly, 58 pcpper coermplesm (ircludirg 12 wild typcs) arc
beineg meirteincd at Sirsi. Plentinc of c¢crmplesr ir erccerut
rlentetior for asscssing its performance is in progrcss et Sirsi.
Tho ycrceud cortre has 106 eccessions includire 3 wild crtrics for

cveluetior,
Multilccation trials (MLT's)

Multflocation trial of promising cultures (MLT-1984 serles I)

{Perriyur)

The triel eirs teo cveluete tbe perforrence of 9 premisirg
culturcs sclectcd frem the brecdirg progremmes ot Fenriyur viz,
Culturcs 54, 211, 239, 331, 406, 1171 ernc 1191 elcrowith Penriyur-
1 ard Kerimurde. ts egeinst thc previous ycer, thc chcck
Kerirunda recordcd the meximum arcen borry, yicld of 1.21ke
followed by culturc 1171 (1.14ke), Culturc 239 (1.09k¢) and
Culturc 54 (1.06kg).
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1.2.2 Multilocationsl trisl of bleck pepper cultivers (MLT 1984-
Series-11)

(Perniyur & Cbirtepelll)

The triel was leid out et Perriyur (irn 1984) corsistcd of 9
cultivers viz. MNcclemundi, Kelluvelly, Aimpiriyen, Kettereden,
Nereyakcci, Kuthirevelly, /rekkulermuncda with Fepniyur-1 erd
Kerimunda es contrels.  The yiecld levels were crn per during the
currcnt yeer.  The hichcst yicle of 0.9kg/vine wes rccorded ir

Kerimunde end Neclemurndi, followcd by Kuthirevelly (0.91kg) end
Kottereder (0.63kg)

At Chintepelll, thc triel wes iritieted in 1986 with @
verictics treiled on Silver cek standerds. The hioghcst yield of
6.680kg/virc was rccérdcd in Penriyur-1., Vcllepemben gove creéen
berry vicld of 5,05kg/virc  followed by  Thembenmurci
(4.59ka/vire) erd Nereyekodi (3.98kg).

1.2.3 ‘Multilocational trial of pepper genotypes (MLT 1987-sorles III)
(Perriyur, Sirsi & Chintepelli)

£ triel. to .compere the performerce cf rcleescd verictics (CYT)
wes leic out ir 1990 et Pepniyur with the cultivars 141, 23¢, 331,
1558, 5128 (KAU) end KS-14 KS§-27 end KS-88 (NRCS) elorg with
Kerimunde erd Perriyur-1, The chcck ‘'Kerimunde' produccd the

highecst orcen berry yicld fellowed by culturc 2392, KS-27 encd
culture 331.

The trial wes leid out ir erccerut plentetion during 1992 with
cultivers . viz, KS$=27, culturcs 141, 239, 331, 812, 856, Panriyur-

1, Kerimelliccsere end Uddekerc. The vircs ere undcr cveluetior
et Sirsi.

Thc rcw: triel (CYT) wes leid cut et Chintepelli ir 1993-94 with
10 clitc eccessicors «wviz., rFcc. 2426, ecc. 2442, Penriyur-2,
Penriyur-3, Penriyur-4, Srcckere, Subhekere, Pencheml,
Cttepleckel eloncwith Perriyur-1 es check.
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1.2.4 Multilocetional trial (MLT - 1991 Serics IV)

1.4

(Perriyur ,Perpedumrpers,Ycerceud ,Arbeleveyel ,Sirst & Chintepelli)

The objcctive Is to eveluetc thc performence of :*clcesccf’ verjctics
of peppsr 2t diffcrent locetiors. 'fh;~ srial ;N?S leicd out ir 1962
et 4 ¢eotres (Fenriyur, -Yerceud. Fempedurpera, 7mheleveyel) with
14 verjctics/cultivers, i.c. rirc verictice ;/iz. Ferriyur-1,2,3,4
erd 5 (frewr Penriyur), Srcckere, Subhekere, Pencheri erd
Cttepleckel four promising cultures viz. Kotteneden (Acc. 2426),
Kottereden (fcc.2445), Culturc 1558 encd Culture 5128 from NRCS
with  Kerimunde erd Vclleramrper, es cortrols. Jhe biomctric
cbhscrvetions of the orowth gerameters were, recorded end elsc on
Fest erd discesc 41ncidcnce; thc trie]l is in proorces gt ell the

centres oxecept Chirtepelli & Sirsi.

Interverietel hybridizetion to evolve high yielding 'verieties
(Fenriyur) ‘

Ir the fnterverictel hybridg’zet!on of pcppcr, 576 opern
pellinetce/hybrid proccpics erc meiptrincd. The “eoc of the vincs
vericd from 1 to 10 yecers. Verletfor in yicld wes obscrved ir
thc  culturce over the  ycers. The vyicle/performance cof the
frogcnics werc elso poor curire thw currcnt ycer. The cultures
5308, 4700, 5198, 5403 erd 456§ vyicles ebcut 1kg of orcen

bcrrics/vine.

Irrigetion' cum fertilizer requirements on pcpper
(Perriyur & Sirsi)

The cxperimert commenced in 1988 ot Perriyur (Split plet desigr)
uvsino Perriyur-1 erd Kerimunde verictics with thrce frrigeticon
levcle (No irricetior, irricetiorn at IW/CFF retic of 0.125, 0.250
enc¢ thrce levels of fortilizers 4No fortilizer, NPK @ 50G:2C:150,
75:75:225¢0/virc) in subplots; the stucdics showocd thet irrigetion
et IW/CPE retic of 0.25 wes fcun¢ tc bc thc best for cjvire the
maximur orcen spikc yicld/vire. Everthouch the irtcrection ic

sicnificart, ro dcfiritc trend wes obscrved.
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The experimert wee leid cut et Siref (1992) with twe
verictics nemcly Ferpiyur 1 end Kerimellioesere ™ using erccenut
pelm ec ‘stenderd to treil peppor (split plet desior) with three
Jevels of irrigetion (IW/CPE retic 1.0, 0.66, 0.33)‘ erd threc

levels  of  fertilizer  (control, NPK @ 50:20:70, 100:40: 140,
150:60:210¢/virc.

The rccomcrded dosc of fertilizers i.¢. 100:40:140¢/erccenut/
ycer is eprlice uriformly c'urincr ell the ycers. Nenuriel end

lrrioetion trcetrents ere imposcd on the' 3rd yeer cld vires during
Ney 1995,

Phytophthora foot rot (Quick wilt) end nematode disecese
menegement in black pepper
(Perniyur, Sirsi erd Chirtepelli)

Studigs were  cercducted et Fenriyur certre  with  nower
furoicides (O ti‘cétrrcnts) for the meregemert of wilt diseesc. THG
treetrerts were inposc;j thricc, first just before the crsct of the
monsoon, sceond durirg the third week of July anc¢ the thrid in
the scecond week of Scptcember. Thc results presented in Teble 1
cshowed minimum dcfolistion (4. 06%) end folier yellowire (3.35%) in
treetrerts recciving” "ell culturel prectlces + 1ko recem ceke/vire +
3c e i Pborete/vire + 1% Borcdemux mixturc + drenchine with 0.2%
Copper oxychleride "

At Sirei, thc triel wes cornducted with & trcetprents for the
4th yeer end treetments imposcd es per the schedule. The
discesc wes reduccd upte 10% (corpered te 56.66% in cortrol) by
edoptire ell culturel prectices ercd by eprlicétion of recem ceke @
lkc/vinc, " Fherete 3G @ 30g/vinc, spreyirg (31/vinc) end
drcnchino “(51/virc) with Bordeeux mixture (1%), Akomirn 0.04%
sprey “end  drcnch  from  sccond  month  end  Fidomil  NZ-72WP
(’lOOppm) sprey end drench from thce third wmerth, ster"ting fromw
first weck of Junc (Teble 2). Thce mcer percenteoc of discese
incidence for 4 yeers elso rf*vcelcd the lowest discesc irciderce
(8.35%) by thc semc trcetments (Table' 2).
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The triel wes irftieted et Chintepelli centre (190¢) with 8°
treatments. Cut cf t}ae treetments, the léest percent disecesc
incidence (4.4%), fclier yellcwing (5.69{;) end dsfcliétion (10.3%)
wes cbserved iIn the treatmentel ccombineticn \;vith ';ell culturel
prectices + 1kg neem ceke + 3o e.i. Fherete (Scil eppliceticn) +
Berdeeux mixture trcetreent fcllewed by sccoend rcund spreying with
Akomin as the best (Teble 3).

Biclcgical control of fcot rot- disesse cf bleck pepper
(Sirsi, Chintepelli & Penniyur)

Biccentrcl studics egelnst the foct ret discesc caused’ by
Fhytcphtbere cepsici wes conducted in pet culture et Sirsf end

Chintepelli centres.  The trisl wes leid cut ot Sirsi with seven

trcetments  includine entecenistic croenisms, fungiéides encd necem
ceke. Trichcderme herzienum, T. viridec, Lecteserie ervelis B.

subtilis werc used eceinst Fhytcphthere cepsici. The corcenisems

were epplied @ 150g/vine tc scil efter mess sultipliceticn.  Amconc
the enteccrnistic crcenisms T. berzienum "‘ certrclledw the foct ret
incidence upte 16.65 per cont, fcllewed by T. viridee (20%) es
cerpered tc check (56.0%) et Sirsi, during ' the scccnd yeer of the
studics. The studies et Chintapalli elsc (,-r'cccr'c'dedr thet the discesc
incidence waes elsc lowest "by T. herzienur eapplicetion (16.0%)
follewed by T. viridee (18.0¥)

Menagement of Phytcophthora foct rot diseese -In black pepper

Observeticnal trial for the contrcl of the -fcot rot of pepper In
farmer's fleld
(Penriyur)

This experiment wes leid cut in twe Jecetions by the
Ferniyur centre (1587-1588) with an cbjective tc cveluste the
cfficecy of scil amendments fer the renecement ¢f Phytcphthere
fcct ret  discesc. The treetments erc pre-menscen  pesting,
spreyinc end drerchinc with bcrcceux mixturc end eppliceticn cof
lmc end necmr ceke. Second end third spereyine with Berdeeux
mixture wes dcnc durinc lest wecek cf July end Scptember
rcspectively. The pccled enelysis cf the se¢ven yeers' dete cf
this triel presented in Teble 4 reveeled thet spreyinc and
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drenchine  with Bordeeux mixture (1%), eppliceticn cof 2kg neem
ceke end 1kg lime/vine wes cffective end this trcetment ircreescd
the yicld tc ebeve 37 per cént cver contrel.  The triel wes eceln
leicd cut jn'1994 by mecdifying the trcetmcnté.-'f'e'vciding' the pestirg
cf Berdeeux mixturc. The rcsults of 1984-95 ° Indicetc thet
combired (séil) epplicetion of Bérdeaux mixture with necm ceke @
1kg/vine) end lime @ 3} kg/vintj reducec ‘the incidence of the
discesc.

Studies on chemicel contrel of nursery diseeses of bleck pepper
(Sirsi & Ferniyur)

The coxperimert conducted et If‘z_*nniyur undcr  three light
intcnsiﬁcs with diffcrent fungicidcs/cﬁemicels (Berdeeux  mixture,
Aurccfungin, Veledicin, Akcmin, Kevech, Metelexyl ctc.) ccnslstiné
of 11 treetments es por the modified techricel preogremmes. - The
studies reveeled thet ell the treetmonts were .‘“on per in checkino
the discesc.

The experiment wes  leid” cut et Sirsi Inp threc  light
intersities (bigh/rrcdium/lcw) consistinc of 8 treatments., The
furcicides used ere Berdceux mixture, Difeleten, Chlorthelenil end
Cheshrut compeund. The trestments  were irpesed et 15 deys
intcrvel‘. Under mecium. licht intensity, Berdeeux mixture end
chlerthelenil es  spreys " erd  drench seperetcly, rcduccé the
scecling discescs te 30% es compercd tc 66.66% in check. But the
two yecars! pcoléd dete incicete thet cifcleten (0.2%) sprey +
cdrenchine r;cduccd the disecesc incidence tc e minimum levcl.

Survey for the Insect pests cof bleck peppér et high eltitude
(Mucicerc)

The survey wes cocnrcducted by Mudigerc centre et
Chickmengalur Hessen, Keodegu end Shimcoe districts for  threc
cersccutive yeers (1991,92 end 93) tc study the cceurrcncc of

pests of peppcr with en cbjective of decumenting the mest ecricus

.pests.
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CLOSED PROJECTS

Field triel for the contrel of slow wilt. diseese of pepper
(Ferriyur)

Thc expcriment  to  identify  sulteblc  chemicels end  scil
emendmrents for the meneocmert cf slow decline (slow wilt) wes
cencducted  in fermers' ficled by the Ferniyur Centre sirce 1987,
The trcetmerts were epplicd ir twe rcunds, the first during Jure
end pext during the lest week of Scpterber. It cculd bc secr
frem ‘erelysls of six ycers' rcsults (1989-80 to 1994-05) thet therc
is nc significent trcetmerts cffcet between  the ' trcetmerts.
Appliceth'."r‘ cf Pherete 3¢ e.i. + 0.3% Coppcr cxychleride/vinc;
Fheretc 3¢ e.i. + 0.1% Cerbendezir  + 0.3%  Ceopper
oxyckhleride/vine + 2kg rcem ceke/virnc; or epplicetior of ell the
ebcve trcetmrents chccked the slew decline te somc cxtent,

Mernuriel experiments In bleck pepper end Arecanut
(Sirsi)

The menuriel coxpcriment in bleck pepper end  erccenut  wes
concluded et Sirsi. The thrce ycers' rcsult indiceted thet
eppliceticn cf 200:80:280 om NPK pecr vine for erecenut end pepper
incrcescd  the  fresh  yicld by twe- folds end feur-felds
respectively over the centrcl. A net rcturn of Re,.38,000/he. wes
obteined duc te increese in crcop yicld, cver cortrel.
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Germplesm collecticn, dcescripticn and eveluation

(Ferpedumrpere & Mudigerc)

A totel of 245 ccrmplesm cellcletiors erc belne meirteincd ot
Mudicere ., Amerg the ccollccticrs plertcd curirg 1089, ‘C.7ier'd
Cl1.6€8 wcre supcricr with bick veluce for beth suckcrs/c‘lgm,ph?nd
peniclc/clump. Ceyler-3, Fellivesel 6, Ncl.1, C-34, 1C.?fL ?nd
Weleyer-2 werce cersistertly fcurd tc be hich sucker preducirg
cntrics curing 1901-82 te 1664-85; C-7 wes feurd tc be the mwest

cergistert high penicle preccucire entry sirec 1991,

Scventy twe cultiveted erc 15 wild typcs erc meinteined et
Ferpecurrpere, The cultivetcd types were subjeccted te criticel
cvelveticn fen yicld end cther impertert cberacters, the hichcst
yicld obteired by Clerc 57 (507 comr dry cepsulcs/rlert). The
cepsule berer ircidcree is elec comparetivcly lew in this clenc.
The cth-r bickh vyieldire lirc. identified durinc the ycers erc
Cinchcre sclccticn, Pps-¢, FS-4, S-1, FS-1, ¥FS-12, P&-22,

"Cemrpecurd periclc" enc FS-5,

Multilccation triels on Cerdamcem (MLT Series II - 1988)

(Mudiccre € Fempedumpere)

The comparstive  yicld triel (MLT scrics II) with 10
promisire cleres wes teker up ir 1988 erd releid in 1600,  The
cdete cculd nct be cethbercd bteceusc of the unprcecdented bed
weether; henee erctber oxperiment wes  leid cut in 1692, The
pcrfermerce of the cleres  werg .cbscrvcd for yicl¢d end yie¢ld
ettributcs, The cdete sc fer cobteircd durine the yeers (1681 to
1005) indicetcd thet Mudicerc-1, CL - 679, CL-6€3, =nd SKF-14
were similer tc cme enctber ir their performence. Scl. 800 frem
Appercele erd SKF-14 from Scicclepur were. cr per with CL-683,
CL~-6792 end Mudiccrc-1 In yicld potontiel.
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The MLT (Scrics II) with 10 prcrisine ontrics wes leid cut
ir 1921-02 with sincle replicetion et Ferpedumpere. ‘The triel
wee rcleld in July 1964 es pcr thc dcecisicn of the XII Werkshop
encd the plents erc comine uvp well.

MLT Series III {(1991) with Meleber types
(Mudigere, Appengele, Seklcspur end Thecdiyenkudissei)

As per thc XI Verkshep decisien, the cerparetive  yicld
triel of promisire cerdemcm cloncs, (MLT xIII-1991) v‘vith‘ Meleber
typcs ccrsisting of 14 ertrics wes leid out during 1992 et
Mudigere, Seklespur end Appercele. The merphclegicel deate of 14
cntrics viz, CCS-872, CCs-8¢3, CCs-800, CL-67¢, CL-683, CL-726,
SKP 21, SKF-14, SKP-72, SKF-100, MCC-34, M-1, FV-1 ord HS-1
cbserved et Mucdiccre ernd Seklcspur did net differ from cone
encther for mest of the cbserveticrs medc.

At  Appergele, the crtrics Jdiffcred sicorificently emcne
themsclcves for the tetel rumber of tillers erd Pumber cf"l:geering
tillers” per clurp, beicht cof ' tellest ' tillcr erd pumbcr cf lceves
pcr,  plent. But ' cntircs  did net ' diffcr signlficently emcho
thewsclves for yield ir “the first ycer cf beerine.

MLT series IIT (1991) with Mysore types
(Mudigere, Appencele, Seklespur and Mylacumpare)

Thc MLT serics III (1€91) with Myscre types corsistine of
fivc entrics viz. SKF 51 (Sekiclspur) MCC-12, MCC-21, MCC-85
(ICRI, Myledurpere) erc cortrcl (MCC-61) wes leid cut et
Myledumperre, Mudicere, Seaklcspur end Appancele (1962) with
edditicrel (lecel) certrel. At Mudicere, the cntrics ¢id nct
differ frem ope  encther with rcspcct te the ‘six  cherecters
studicd. The yicld is expccted durine the rext yceer(1995-66).
The triel with CCS-1 end CL-37 et Appencele else did net’ differ
sicrificently fcr mcrphological. charecte;rs cbservéed. The dete cn
yiele (1st ycer) end plert crcwth cherecters rceocrcdcd et
Myledumpere diffcr sicnificertly crnly with the rumber’ cf tillers
per clurp. The sclcctior MCC-21 registercd the highest' yicle/
plet (2745¢) followed by MCC-12 (1657.50 ¢). Replerting wes dorc
eoein et Seklcspur (1993) sircc the triel wes demeccd by epimels.

<
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Hybridization' end selection in cardemem
(Mudicere)

The, studies . were: initietcd in 168, The  secdling progenies

were eveluveted.

Preliminery yleld trial/comparetive yleld of prcmising cardemem
clones/Tissue cultured cardemom clones
(Mudiccre)

A prelimirery yicld tricl. with 10 ertrics wes- cerried cut
during 1981 to 1995, Thc ccceseicr'c cL - 683, CL=726 “end K1
geve higher yicld. ' Amc -thc ficsuc cultur@d =c1£cticns ‘frcm ICPI
Myle;:iurﬁpérﬁ,"TC-S, TC-7, TC-6 E‘i‘?d TC-4 'were fcund better then
cthers in yvield pctentiel.

Eveluction. of Mudigere-1 under roinfed situation
(Mudicicrc)

Stucdics indiceted 41% tc 3% hicher yicld frcw "suckers" es
compercd to "scedlines" of 10 erd 20 rrcnths of Nudiccr'c-1 vericty
undcr reinfed eituetmns. " This yeer's dete further ccnfirrrcd the
supericrity cf"'clgnel crep" 'in respect te yicld with 33% less in
"10 r:r.c»nths cld" end 17% in""_zo 'ménths cle” s;cdlings*,i«éc:mpercd‘
tc clcnel planting‘-un_its. Mudicerc-1 cleres yielded..37% mere .yield:
(132 kg/he) es ccmpered tc 10 end 20 menths old srcdiiﬁgs"under
"reinfcd”  wherces under. irricated ccnd:ticns, the yicld cf clenes
bewe ver incrceeed by 68% (300ko/he)

Menurial Experiments (NPK triols)
(Mudiccre & Pempadumpere)

The experiment  wes cerrled cut et Mudicerc (1987) under
uniferm shade : (Nylen met)  with mcroclcnel pleentino matcriel of
Nudiccr'c1 veniety with thrce - lcvcls cf NPK (O-O-O, 50-50-100,
'100-100-200ko NFK/he) consictino of 27 treetmcr-t _cembineticns cf
‘NF‘K . Thc plenting wes dcre in Kherif: 1987 end thc crcp sterted
yicldire. frem 198S enwerds.,  The pocled dete of six yeers cn

yield, suckcr prcoduction ernd pericle pumber/clump end creen
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cepsulc yicld/he erc previdcd in the Teble § irdicetcd thet the
respense tc 'N' wes gionificert cver ycers. But the rcsponsc wes
nct cbscrved for beth F oend K lcvels includire thalr interecticns.
Nitrcocr 100 kc/he, recerded  hicher yield fcllewed by 50ke
Nitrcgonr. Significent rcsponsc wes cbserved with recerd to
pericles ¢r N, F erd K but intecrecticns wcre rct sicnificert. Ir

cese cf Suckcr preducticrr resporse wes chscrved on N oend K
levelst but net on B Jevels,

Teble 5 : Respense ¢f N P erd K Icvels on cepsulc );icld, pericles end

sucker producticn et Mucdiccre (Fecled dete 168° tc 1994)

Yicld(Grecen Numrber cf  Numbcr cf

Trcetmrents cepsuic) periclc/ suckcrs/
Ke/he clumre clump
NO 675.4 15.5 11.6
N1 (50 ko/he) 804.5 17.6 12.6
N2 (100 kc/be) 103C.2 21,2 13.6
Fo 807.6 16.8 12.1
P (5C ke/be) 825.5 18.4 12.5
F2 (100 kg/he) 876.8 1.1 12.9
KC 786.¢ 16.5 11.¢
K1 (100 ke/ha) 843.0 17.€ 12.7
K2 (200 kc¢/ba) 880.0 18.5 13.0-
C.0 ot 5% €e.0 1.8 1.3

As per the X Werkshep recemmrendeticry, & row NPK  triel
with six trcetrents wes leid cut with six creded lcvels of
fcrtilizers under neturel shedce ot Mudicerc erd Fempedumrpere i
1992-1993. . The tricl wes leid cut et Mudicere (with pretective
- ireigetion) with Mudigere-1 clenc. The experimert wes rc  leid
cvt FPempedumrpere with FPV-1 suckers in 1903 tc essess the
respepse te bicher lovels of fertilizer eppliceticr s well es the

cfficecey of preem ceke  eppliceticn. The crop sterd s
setisfectery.
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Micrerutrient requirement studies
(Mucicerc & Fempecdumpere)

The expcriment wes leid out et Mudiccre durirg 1992 using
Mucidccre-1 suckers with scver tr‘cetrycnts. Micrerutrients Berern
end Nelybderum were epplicd cne menth befere pericle initieticn
end the creop will be reedy for hervest during 1965,

At Fempedumpere, thc triel wes leid cut with vecetetive

prcpecules of FV=-1 durirc 194,

Integrated meanegement of orgenic end inorgenic- menures iIn
harvesting higher yields
(Mudicere)

The rew cxperiment bes been Jeid cut durine 1664 in FBD
with six trcetmerts intcoretine crgeric end  incrgenié menurcs.

The crcp stencd is setisfectery.
Pest Menegement in cardemom

Screening of cerdamom germplesm for thrips end shoct berer
(Mudicere)

Ter clitc cleres identified by prclimirery scrcerning of 200
cerrplesm  ecccssicrs  (viz. 0-471, D-207, D-457, D-446, D-514,
CL-754, CL-76¢, CL-679, (CL-726, CL-683, FI, Firk pscudcstem)
bevinc resistence tc sheet bercr demecc. The seme clenes erc
bcine multiglicd for ficld trlel end fer furtber screenine durinc
July 1995,

2.9.2 Culturel end chemical control of thrips and cepsule borer

(Mudicerc & Famrpedumpere)

Experiments werc ccndugtcd et Mucdicere tc stucy the cffect
cf "tbreshirg elcne®’ éhd tfwreshihg ccn:t;inc,d with inseccticidel
spreys (10 treetments) fcr the centrel of thrips. Chemicel
centrel  with  mencerctephes  (0.05%), threshinc in Februery end
Mey fcllcwed by Insecticidel eppliceticn. Ir  this study,
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threshine follewced by thrce spreys clven ir the mentbs  cf
Merch, NMey end Aucust wcrc et per with threshing fcllowed by

fecur cor five spreys es cvident fremr Teble 6.

6 Effcct cf threshine end irsccticide spreys on thrips contecl in

cerdemcn et Mudicerc

Thrips cemeoc (%)

Trecetmrents -

1662-03 1003-C4 16C4-G5 Meen
1. T1 Thrashinc (2,5) 14.31 21.01 31.2¢ 22.20
2. T2 Fivc spreys (3,5,6,8,5) 06.63 01.42 ¢5.55 04.53
3. T2 Fecur spreys (3,5 8,9) 07.35 02.4¢ 05.68 05.51
4. T4 Thrce spreys (3 5,8) 04.82 05.15 02.6C 06 .52
5. T5 Threcc spreys (5,6,7) 13.25 04.45 07.09 08.26
6. T1 + T2 04,43 02.67 18.12 08.41
7. T1 + T3 04.75 03.5¢ 07.50 05.41
8. T1 + T4 0c.37 03.1¢ 08 1¢ 06.88
€. T1 + T5 06.48 02.76 07.36 05.53
10.Ceontrcel oc.1¢ 15.8¢ 17.50 14,16
CC @ 5% NS 0c.22 12.87 06.€3

(2-Feb; 3-Merch; 5-Mey; €-Jure; 7-July; 8-Aucust; 9-Sert).

A1l thce  treetmerts comprisine cf insccticidc eprlicetion enrd
cembiretion of insccticides encd threshing .wore, supericr cver contrel
ernd threshing elone.  Anelysis of thc pecled dete fer three yeers
elsc irdiceted the semec trend. The experiment is: beine ccrcluded
erd the bestviz., treetment with thrce spreys (Merch, Ney erc
Ffucust) is beirc cvelueted in lercer plcts.

A similer triel conducted et Fewpedumpere with 10 treetrents
with scleétive threshine durirc Februery-Mprch  end  Insccticidel
eppliceticn et differcnt Intcrvels. Cbscrvetions were teken cn shect
end cepsulc berer es well s threips infcsteticr op the cepsulcs.,
Cepsule bkercr infeste‘ticn wes et very scvere end 16’ net very
emence  trcetments, But thc pcercentece cf sheet berer  incidence
shcwed considcreblc verieticn srenc treetwents., AL the treetrents
(except c-'e‘h:ctivc thrashinc elere) were found tc be cquelly cffective
ir centrcllire thrips infesteticon.

Determineticn of number of spreys for thrips control
(Mucicere)

A triel conducted  fer  three  yeers  (1992-1965) te develep
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suitcblc spreyinc  schedule for  thrips enc cepsulc  berer  cf
cardemrcem, Eveluecticn cf rumber cf spreys for thrips anq:_‘qq‘psulc
berer contrels shewed re eicrificent ciffcrence ,bct‘vi"c'en': six spreys
cemrencire frem April et mertbly irtervel end three sbréys_’gi’ycr; ir

fpril, June & Aucust. ‘The first sprey ir ell trcatm(-‘-nts. wes dere

‘with mcrcerctephes  end  the  subscouent spreys  with  Fheselere.

Arelysie ¢f pceled dete for throe ycers elsc ircdicted @ similer trend
es  evidert frcm Teble 7 which  inciceted thet theére wes ro
siorificent cJiffercncc  in fhriips .demece between thé number cf

SPreys.

Teblc 7 Effect cf numbcr of spreys cn thrirs centrcl In cerdemrcm £t

Mudicerc
Thrips demecc E{3)
Treetmrents . e
1062-63 1602-04. 1664-05 Mcen
1. Six spreys (3,4,5,6,7,8) 1C.02 T 6.04 11.ee g.31
2. Three spreays (3,5,7) 11.85 12.48 27 .54 17.2¢
3. Twe spreys (3,4) 18.12 20‘.50 19.87 10.50
4. Threc spr%»ys (4,5,7) 24,23 11.85 21.13 12.07
5. Centrcl 25.11 33.36 43.81 34,0¢
Cb @ 5% 5.27 14.18 10.83 1C¢.47

(3-April, 4-Mey, 5-Junc, 6-July, 7-Fucust, 8-Scptcmber)

2.9.4 Estimetion of less due te cardamem borer

(Mudicere)

Studies crn the ircidencc of shect bercr (in 211 the three types
cf cerdemcr viz. Myscre, Meleber erc Vazhukke) con sucker end
penicle preductier indiceted en yicld reduction of 3.24 percent when

16 percent cf the suckers werce cdemeced.
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Effect cf plent besed insecticides on the contrcl of thrips end borer

in cerdamcm
(Mucicere)

Evelueticn cf plert prccucts eceinst thrips end berer rcoveeled
Necmerk erd Nimbecidine tc bc on per with moencerctephes  in
recucirc thrips demecc.

Bicecclogy of natural enemics cof major pests cf cerdemom
(Mudicerc)

Dcecumenteticn cf neturel cncmics of cerdemrcmr thrips end shcét
end cepsule beror wes initietcd in 16€2. Ar uridentified pethcgoer
hes becn reccrded te infcct the crewn up lervee of Cconegcthus
punctiferalis Attempts erc bcinc mede tc  identify the pethocen.

Feresitizeticn of thc lerve by Xerthcpimple wes necligible.
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3.3

LARGE CARDAMOM

Germplasm collection, descripticn and Eveluetion
(Genctck)

Fcur ccmmerciel cultivers icdentifice erc: Gclsey, Pemscy, Femle
erd Sewrcy; Femrscy end Sewrey ere crewn mere ot pleces et 5000m
end ebcve MSL whilc Gelscy §s very populer gt lower eltitudes.
‘Chirkey' end 'Fcerkcy' erc the twe virue cdiscescs cccurring ir
lercc cerdemem. The survey ccorducted reveelcd thet the everecc
incidernce end oxtent of cemece duc te 'Feorkcey' disecsc wee Icss
viz. cne pcreent. In gpleccs where Femrscy & Sewncy werc merc
(6%), hcwever, thc cxect ficurcs of ircidcnce cf °'Feerkey' s ret
pcssible boceuse mest cf the fermrers uprect the disecescc clumeps.
The Chirkey is fest sprcecdirc Prd restricted tc 2 few peckete end
5-40% clurps ere fcund effcctcd.  Frem e survcy conducted, it wes
cbserved thet thce cultiver ‘'Celscy' is  tclerert tc thcese  twe

discesce.

Identifying tclerent typcs tc the twe virus diseeses ond evolving
centrel meeasures
(Genctok)

Five bhundred scedlines cech of the feur ccmmercicl  cultivers
were  plerted et ICAR PRescerch Cemplex  (Mey, 1988) te screcr
eceinst 'Chirkey end Focrkey' disceses under peturel conditicns,  Ir
thie tricl, Gclscy wes fcund tclcrent tc beth the virel discescs.
Studics shcewed thet the twe virel Cciscescs were In incrcesing
trend(Teble 8). Systemretic  uprcctine cf  cdiscesed  clurps  #rc
rlertinc cof sccdlincs reiscd frem true sceds §s the conly wey fer

menecine these virus cdisceescs.

Evelustion of funcl toxicents eceinst Anthracnose discase
(Gerctck)

Arthreccse ceuscd by Glemcrclle cierculete is er impertent
fcliece discese. The intcrsity cf the discese wes fecund mere ir
Gclsey which is ctherwisc tclerent tc Chikcy end Feerkcy virus
cdiscescs. In the furcicidel evelueticn, ell the funcicides included
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in the triel contrellcd the oiscesc  sionificently. The centrel
cbserved by the vericus funcicides ere  Cumen-L  (0.2%)-1.4%.
dithene M-45 (0.2%)-85.5% ond Kevech (0.1%)-83.7% end et per end
sicnificently supericr in contrclline the discesc incidence (Teble 8).
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4.1

4.2

GINGER

Germplasm collection, descripticn and evaluation
{(Fettengi & Sclen)

AtF cttang:li', 3 mere indigencus germplesm ccllected fremw Nendat\)ur
made thc tetel tc 150, which includes 146 indigehcus, 3 exctic end cne
wild ccllection. Iq the cvelueticn cf 138 eccessicns, hichest fresh
rhizomelyicld wes cbteined ir the rr;utant V3 51-8 (3.075kg/3m2plct).

The Sclan centre meinteined 140 indigencus ccllecticns which
include 8 mew ccllecticns eadded durinc the yeer,  Dhcli centre
ccllccted end meinteined 41 cincer cermplesm cbteincd frcm the Sclen

centre.

Initial Evaluation Trial (IET)
(Fcttenci & Sclen)

Sixteen promising entries were cvelueted under IET et Pcttenci.
The - pecled dete fcr three yeers (1692-93 tc 1594-95) ceve sicrnificant
diffcrences In the yield, The highest fresh rhizeme yicld of 18.75
t/he was cbtained frcm V1 E8 - 2 fcllewed by V1S1-8 (18.47t/ha).

On the besis cf cvelueticn of performence cf cermplesm, 13 tcp.
yielding collecticns et Sclen were put under IET. Ncne® ga'\'/e
sicnificent differencc fcr yicld in the current yeer. Hewever, the
seven cellecticns viz. SR SG-6¢2, SG-700, SG-62, V,Eg - 2, SG-671 end
SG-688 cut yiclded the check viz. SG-666:

Comparative Yield Trial (CYT)
(Fcttenct €& Sclen)

Six cultures were ecvelueted in the CYT at Pcttencl. The pecled
enclysis of three yeers! yleld dete (1992-93" tc C4-05) ceve significent
differcnces in yleld. A prcjocted yield cof 14.4¢ t/he (VIEB-2) wes
fcllewed by 14.23t/he (V,C-8) )
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On the besis cof the perfcrmence in the IET, six ccllecticns viz.
S$G-670, SG-6SG, SG-710 were studicd under CYT frem 1984, Ncn
sicnificent ciffcrences for yield were cbserved between the ccllecticns
this yeer alsc end ncne cf them shcwed incresse in yicld cver check
SG-666. In the CYT II with six ccllecticns viz. SG-68S, SG-700, SDR,
S$G-695, SG-696 were evelusted during 1963 end 1994 with SG-666. The
results were ncn slenificent; hcwever there were sicnificant effect cn
yield cver ycers.

Multilccation Trial (MLT series III : 1991)
(Fottenci & Sclen)

The promising cultures were evelusted (in thc MLT serfes II1)
for the 4th yeer et Pcttenci. The meen prcjected yield is presented
in Teble 9. V_S.-7 (15.20t/he wes the tcp ylelder clcsely fcllewed

271
by SG-547 (14.55 t/he).

Teble ¢ Fresh rhizcme yield cf Gincer cultivers In MLT-III et Pcttencl

Sl. 1691-92 1962-93  1963-G4  15C4-65 Meen FPrcjected
Nc. cultivers yield yield
ko/3m?  (t/bo)
VoS4=7 *1.966 6.135 9.212 7.157 6.12  15.2¢
2 S-547 2.235 G.382 7.638 4.027 5.82  14.55
Rejcerh 2.424 7.010 7.606 5.563 6.65 14.13
lccel
4 S-666 2.305 6.244 7.752 5.657 5.56  13.91
5 V‘54-4 2,346 4,441 8.972 6.3G3 5.54  13.85
6 S5-646 1.115 5.078 7.558 5.652 5.54  13.85
? V‘S1-2 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
S Surebi 1.743 4.945 7.357 5.217 4,82 12.04
10 Meren 1.491 5.890 6.199 5.363 4.7 11.78
C.0 (F=0.05) s - - 1.62 1.0¢ 3.23




The MLT sterted durine 1991 wes continued at Sclen with 10
entries. Durinc 1994, the yicid per plct veried frem 1.63 k¢ (V1E4-‘,4)
tc  5.40kc(SG-666) . The twe ccllecticns viz. SG-674 end SG-666
reccnded hfghcr y;elc!s then the check viz. Maren. The pccled date
(16S1-04) alsc¢ indiceted thet there '‘was nc effect cf envircnment cn the
vield per plct; hcwever, respense of the veriety wes different
between  the years. The iccelly adepted veriety cutylelded the
verieﬁ‘es frem Pcttenci as well es veriety Meren ss cbserved frem the

peccled dete preserted in teble 10.

Table 10 Fresh rhizeme yicld of cincer cultivers (Ml;.T III) &t Sclen

Ky

s1. Neme 1991-2  1992-03  1693-C4 ' 1694-65  Meen  Converted
Nc. 5 yield yield

Kc/3m” Flct kc/ha (t/he)
1 Rejcreh 5.33 G.42 5.00 4.87 5.40  10.96
3 SG 646 5.83 5.07 4.33 3.73 4,74 S.62
3 SG 547 54,53 5.40 4,17 4,17 4.56 6.26
4 SG 666 6.77 2,63 4.30 5.40 . 4.65 6.85
5 V,K.-3 1.77 1.42 0.67 2.60 1.64 3.33
6 Suprebhe 0.90 1.03 1.03 11,00 0.99 2.01
7 V.S.- 0.55 0.50 1.7 1.87 1.32 2.68
8 VE,4 1.13 1.08 1.73 .63 1.39 2.82
o V)S.-7 2.17 0.67 2.60 3.33  , 2.19 4,43
10 Meren 3.36 3.76 2.33 4.03 3.37 6.48
Meen 3.26 2.87 2.82  3.26 3.04

CD ¢t 5%
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NPK trfal in cinger
(Pcttenci)

The fertilizer triel wes ccncuctee for five yeers (RBD) using
cultiver Suruchi with six trcatmcr;ts et Pcttenct. The 5 yeers!'
pccled dete presented in Teble 11 confirmed thet, eppliceticr cf
N125, P100 erd K100 kc/he ceve the \highest prcjected yicle of 14.15
t/he cf fresh rhizemes with meximumr  benefit (Ps.5,30C/he). The
perccnfan of leef spct infecticn wes elsc lcwest In this treetment,

Evelving contrel meesures (including seed treatment) against rhizome
rot disesse cf gincer
(Sclen)

The triel was corcucted et Sclen tc eveluetc the effect cf seed
treatrent with 5 cdiffercrt  funcicices and  thoir combinaticns plus
Phorate as scil eppliceticn in rcducing the incidence cf rbizcme ret.
Seed rhizcmes werc treeted with funcicides es pre scwing seec dip
trcetment fcr 6( minutcs Phorate wes epplicd in scil @ 1Cke he 1 et
the time cf bted prepereticn, The dete preosentcd in Table 12
cenfirmed thet cincer sced rhizemes trceted with the combineticn of
Incdefil - M4L + Devistin wes the best which reduced the cisecese
incicence tc e mirpimum cf 6.C% enc incrcescd yield.

Biccontrol cf rhizcme rct of cinger
(Sclen)

Stucics ' were iritiated in 1684 cn the effect cf scil epplicetion cf
biccentrcl  ecents end  in combineticn  with  seed  treetment with
funcicicde eceinst rhizeme rct discesc. It wes cvicent frem  the
stucdies thet mininmum -incidence cf the disecese (6.0%) was cbteined in
Incdcfil-M45  +  Bevistin  seed treeted rhizemes  elenowith  scil
epplicetion c~* T. herzienum. This treetment eolsc increessec the yield
cf fresh rhizome’ (6.7kr_:/3m2plct) ccmrpered tc l¢.85kg;/3m2 in contrel.

Standerdizotion of seed rhizeme size in ginger for hicher yield
(Dhcli)

Stucties were ccrcducted ot Dheli centre tc stendercdisc the secd
rhizeme size for hicher yicld end prcfitebility. Seed rhizemes of 24
¢m size precuced the hichest yicld of 22.15t/he.
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Teble 12 Effect cf secec treetment enc scil eppliceticn of Fherete on the
centrcl cf rhizeme rot of gincer in Sclen

Cene. Diseesc Yield (Ks‘/3mg~)_
Treetment (%) incicence (%) Fresh rhizcme
Bevistin C.1 7.8 3.630
Incdcfil M-45 C.25 6.3 4.40C
Incdcfil M45+Bevistin 0.25 + 0.1 6.C 4.610
Blitcx - 50 c.3 ]0.0 2,730
Cepten c.3 12.75 2.160
Ridemil MZ C.4 12.5 2.30C
Phcrete 10kg he 1 2.6 2.960
Fherete+Indefil M45+ 10kg/he 140,25+ 10.5 2,700
Bevistin c.1
Centrel - 12.4 2,510
CD (C.05) 1.350

4.6 Evaluetion cf germplesm for quality
(Sclen)

Sixtysix cermplesmr ccllecticns of cincer were enelysec fer
auelity cherecters, Besicdes these, 3C cclle}:ticns wecre cvelueted for
crude fibre content. The meximum essertiel cil content of 2.5 per
cent wes cbserved in SG-7CC. S5G-6%83, SG-67C qnd BOJR 1054, where
es the clecresins werc meximum in Kerele Lcocel (10.18%) fcllcwed by
SG 568 (S.78%) end SG-71C ($.33%). The dry reccevery wes meximum in
SG-67¢ (21.5%). The minimum amcunt cf cruce filbre rcpcrted in SG-
684 (5.25%), fcllewed by SG-554 (5.40%) enc SG-674 (5.70%).
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TURMERIC

5.1 Germplesm ccllection, descripticr and eveluetion
(Fetterci, Scler, Jectiel erc Chcli)

The Fcetterci centre eccdcd four new  epcceseicrs  ir turmeric
3 ) + T
frrk*nc the tetel te 1€t eccessicrs. Curirg the ycer, cut of 113

(‘vrcumz’ lerez cvelurtcd, thc bigrhest fresk rhizeme yicle of 8.5 ke

2 N wieg chteirce vith turmeric scloctior Mc.€; emene 17 Curcume
? .
rrcmet!ce‘, Rztecude corve 2,95 ke/2M° erd emerg C.emrcde, CAM-Z

Q?V( 2.CF ko/" ?

s per tbe decisicne of the XTI Werksbep, the Scler ccrtre s
crtrustec mtr thc'rrfjmmrrrc rf €litc Turmcric ccrmplesm, 1+ The
ccrtre ot freseet hrlc‘: 164 mc‘)grrcus ccrrpleem  cellecticrs; of
which 57-616, §T-154, €T-270, ST-327, TC=4, ST-£&, FT-4G1 crve er

'x:n

y)cld of mwefc ther 6.5 ke per 2 M plet,

The 188 ccrrpies ccllcctfer meirterincd et Jectiel ce cveluetion
chewed wide verieticr for orcwth enc yicle cherecters; thcy werg
creupcd irtc diffcrent meturity creurs, Porere the " 188 ecrorplesm
Hrcs luet 7 € ¢ sigt t t ]

s ¢velueted, 7C ‘linrc shewed rcgistert recetiern te Tepbeire Jeef
sret discesc; the premisire culturcs beire CL-120C, CL-136¢ enc CL-

. 1
1€,  Arcther set of 10 culturce shewed resisterce te (‘cllrct’otrichvm

leef epct, the premicirg crtrice boirg FTS=24 end FTS-2R,

Cut of the 8C ccrmplesm cerllceted erd meinteinced et Cheli, tcn

rr'm»isirg linee were idertificd for furthcor evelueticr,

In the sick rlet scrocrire dcehriovc  eceirst rbhizemre  rot
discese, culturcs FTS-10, FTS-13, FTS=14, CL-136, CL-13P, CLI-1¢7,
Cl-1217, CLI-320, CLI-37C, Ferkipedu end Fthemukule chewcd e
irciccrce of rbizeme ret Ciscesc compered te Armecr (80% cdemeed ).
FPewcver PTS-1C, FTS-13 erd FTS-11 were feund  premisire with 26.C

t/be rhizeme yicld compered te 10-15 t/ke in cthcrs.,



£.2 Initlel evelustion triel

(Fetterei, Jeotis! erd Chels)

Fiftecr rremisjro crtrics cech of lerg/ durstion tyre Creturity
pcrfc:‘ mrcre ther 200 cdeye) rrd chert curstber ertvp (liss ther 200
c‘syé) were cvelusted for lest threc yerrs 1007-02, 1807204 # ¥c04-0F
et Fettergl, The threc yeers' study ircicetcd thet FTSesd (28,31
t/be), FTS=8 (23,22 t/bf) ercd FTS'I-—?? (272,04 t/hp} erc the clife
cultures in leng cdureticr turmeric erd [TS-F¢ (1P,06 t/he) FTS-1F

(1€.02 t/Fe) erd FTS-E2 (15,6¢ t/he) emcrg short dureticn turmceric.

Jectirl, scver cech of lere dureticr, shert Curetien erd
frtcrmecicte types wore cveluedcd te icdertify hick yicldire tyres.
Ir the Jere cdureticr creup, FTS-24 (27,16 t/re} enc 218 (76,75
t/br); CLI-Z17 ench CLI-367 (77.27 t/be cech) urcer mecium c@@ FCT-
1 (25,15 t/bhe) erc FTS=12 (34,06 t/ke) ir shert cduretper greup
weree, feune suepcricre,

Tin premicine lircs were tcstecd vrder IET et Cheli, Feicrcre
Serieicutyiclded divire 400,10 @fke fresh rhizeme yicld fellewed by
merargie (chcek) viclds 201,67 O/be which fs stetisticelly fr rper
with CF 217, FH=5, PE=" end Circicrem.

Comperetive yield triel
(Fetteret ere Thcli)

Six rpremisire coMivers were cvelurted (with Fore eg tcheck)
fer - theec * yeers et fetiened, The ‘receseior TTS=18 (10,5 " #/pa)
fellewed by FTS-€7 (17,72 t/he) cofve feicorificertly hickir freeh
rrizcre yickde ir the pecled erelyeis of the thrcc voers! cete,
TIe the trie)  with 30 dircer et Chcli, thi orcwtk’ rect Yicld
Feremctcrs cbhecrved tho hichest fresb rhizeme yicld e Sverrghem
(287,05 Q/hz) fellewed by FCT=11 (286,21 C/be),



Multilocetion triel (MLT-1291 Serics III)
(Jrctir) erc¢ Fcetterci)

The MLT (1CC1Y wee Jeid cut with 17 culturcs et Jeetiel fer the
trirc ycer, Cut of the 12 vericlice tcetce, Cuecirele cut yielded
cther vwerictice civire ¢ siorificert / prejccted yicld of 4C.77 t/he,
fcllewed by 37,62 t/he by T(-2 cc‘n‘rrr(r' witk thc Jcoeedl cultjver
Frircer (2F.FE t/br). Amerne thec thirtecr hick viclcdirce cultivers

testco, FPTS-1C wee the top vicldor 21,67 t/h-,

Effcct of specing on yicld of turmeric
(T reli)

£ elucdly cercuctce or the coffcct of inter ercd jrtcr rew specirg
{4 eprcires) cr the yicld of tureeric vericty, Feicrcre Serie.  The
yicdle cifferec sicrificertly ercd e eprcire of 20x2C e precuccd
Fichbcct yicld cf 478,87 /b,

Quelity eveluetion of cermplesm .ccllections

(Scler)

Thc eemplcs of €1 ccllccticrs (frem Sclor) of turmoric  were
crelysed fer cuelity cttributes, <The bichec* Jevel of curcemir »rd
clceresin weg  cbteired  ir BOJFK-1Z25C (2.€68%)  ere 146,119
rcepcctively. The meyimum cortert of cescr¥ie] o3} %,80%9 chteircd

with VK-7C wherces thc cry rccevery wes meximum ir ST-472 (2€.6%).
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TREE SPICES

Germplasm ccllecticn, conservetion end cetelccuing of Tree spices
viz., clove, nutmec & cinnemcn
(Yerceuc & Fechiperei)

At Yerceucd centre, prcocnics cf 13 elite clcve lines were flelc-
plented cdurinc 1993 end 10¢4, Esteblishrent cf the plents is cced.
Yerceucd centrc meinteince ten clnnemcn, cone cessie cinremen besicdcs

thrce ellspice eccessicns.

At Pechiperei centre, irn clcve twe preceny triels . were in
procress., Cnc triel with ninc  clite lines (Lincs -
4,5,8,%,10,11,12,13 and 14) ccllected frem Incier Ipstitute of Splces
Rc¢secerch, Calicut wes leic cut curine Scpt. '91 enc encther triel with
seeds frcm scven hich yieldine trees cf Ker;yakumari district (Estete
nemcs  where these ere  ccllected; Cestle Rcck, Meremelei, Epen,
Piopccr, Betheny, Thulesi snc Ambeci) were plerted cduring Mey 'Ch.
In the first triel, :l’ypc 5 rceercdecd the meximum meen plent heicht ¢f
123.2cm end girth cof 4.5vmw, whilc in the seccnd triel,types ccllectec
frem Cestle Reck rcecrcded the meximum meen plarit heicht ¢f 85.3mm.

At Fechiperei, sever sccclingcs in eech cf 7 hich ylelcine
nutmec typcs ecllected frem vericus cstetcs c[f Keryekumreri cistrict
like Belemcre, Ficnccr Muthuy Ficneer Sesthe, Omerapurem, FRepi
Estetc, Ambike Estete enc Vcllimelei Fstetc were field-plentec curing
Mey 1594, Typcs ccllected freom Vcllimeléi Estete reccrcec the hichest

frcen plert heicht of 95.3cmr enc stem cirth of 2.6 cm.

The triel with 4 ‘nutmec types (Incien Institute cf Spices
Reseerch, Celicut), 8 crefts/type, elenc with cne hich yielding type
ccllected from Stete  Horticulturel frrm, Ccurtellem wes leid cut
curinc  19¢1, Tl';c type~2 rccerced maximrumr meen plent heicht cf
17¢.3cm, while typc 4 recercded maximum stem cirth cf 7.4cm, Twelve
cinnemen types which incluce, rinc typcs suppliec by IISR, Calicut
ere uncdcr ficld cvelueticr; SL 53 recorcded the meximum mcen plent

hefcht 324.2 cmr, encd stem cirth, (19.3mmm) in 3 yeers' growth,
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Multilccetion trisl in Clcve
(Yerceud & Pechipereai)

" The MLT with five elite lincs | viz. sel-1, sel-2, secl-3, s€l-4,
sel-5 (suppliec by 1ISR Calicut) wes leicd cut: durinc 1961-92- in:brth

Yerceud and Fechiperel centres.  Growth paremeters were recerdec.

Multllocatlm trial in Clnnamcn

‘(Ycrcruc' An'beleveyel, Theciyenkucissel & Fechiperei)

The MLT with five clite lires sel-44, scl-53, sel-63, sel-189,
'=€1-203 (supplicc‘ by IISR Calicut) wes leic! cut curing: 1662 in ell the
fcur ccntrcs with 12 scc‘(’lmcs _per line. The selecticn "Sel: In 188"
wes fcunc' tc be prcmisinc in Theciyenkucissei centre.i. In ell’ the

ccr\tres, vcoetetive peremeters heve, been reccrcec.

Vecetative propeceticn In Nutmeg Cleove and Cinnemon
(Yerceud, Fechiparei & Theciyenkucissei)

Epicctyl Oraftincs et cpicctyl stece, twe leevee four-leevec enc
slx leavcc‘ stvccs cf rcct strck cf nutmeg. werc. cerried cut et Yerceucd
cmtrc ueinc ncn-—recurec‘ crthctrcpic enc semi hercweed scicrns.  The
meximum succcqe cf 45.6% wes cbservec when rcotstecks -of . twe leeved

steccs wcrc usec fcr creftirc.

At F‘cchiparei, cuttine enc eir leyering were: triec! in: cleve enc
nutmec. Greftinc is tricc’ in nutmec . (nutmec cn nutmec)

At Thaciyerkucissei, triel cn vecetetive prcpageticn in Cinnemcn
with stcn'- cuttincs wes . leic‘ cut. . Fcur .crcwth .reculeters, NAA, IBA,
IAA encl SADH ot three ccnccr'treticns e‘ech (1c0C, 25CQC.enc 5C0C pem)
fcr rcctinc thc st€rr cuttirre were  tricd tc stem. - cuttings. Herdwdod
uttincs rcccrc’cc thc hichcct rceting . of  4S%. . -Amene  hercwceced
cuttinrs, NAA 25(‘(‘ . ppm rcccr‘ccr‘ the meximum -cf. 82. 6% - fcllcwecd. by
NAA 5000 ppm (62. 5%)
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Drip Irrigation in Clcve and Nutmeg
{(Yerceuc)

The triel wes leicd cut curinc July '$2 with clcve seeclings enc
nutmec crefts at 6w x 6m specinc. The crip system wes instellcc

curinc March '¢€3. Fcllewinc erc the trcetments.

Fhese I (Frecbeerinc ece up tc 8th ycer)

T1 Drippinc cf 2 Lt weter/cey/plent curinc Cry menths

T2 Orippinc cf 4 Lt "

T3 Drippinc cf 6 Lt "

T4 Prippinc cf 8 Lt "

T5 Frevicdine 8 Lt of weter by weterinc cnce in ¢ week/plent

curinc cry menths (contrcl)

The treetment for Fhesc II - beerinc ace (after 8th yeer) will
be fixecd besec on the crcwth end respense tc the ebove crip

irriceticn triel.

The secencd yeer cbserveticm ¢n vecetetive crewth paremcters
efter instellinc crip irriceticn systcm wes recercecd.  The meen plent
hecicht was 16S.%cm anc the meximum meen number cf brenchcs es 9 in

T4 L]

Bicfertilizer trial in tree spices - Clove & Nutmeg
(Yercauc)

In the bicfertilizer triel ir clcve enc nutmec, the treetments es
per the technicel prccremme were impcsec. The pre erc pcst
treetment levels cf NFK werc enelysec ir the treatment plcts. Dete
cn nutmec yield showed thet the trcetment T4(le. T2 (1CCke FYM +
40C, 32C, 120Cc cof NFK/trec/ycer) + 5Cc each cf Azcspirillur enc
Fhesphebecteria/tree/yeer  shcewed  the  meximumr  fruit  number/trec

(85.75), fcllcwec by T5 (fe. 5C% cf T2 + 5Cc eech cf Azcspirillur
enc FPhesphebecterie/tree/yecer (76.CC). - The cther cheracters viz.
fruit lencth, cirth encd trec cirth were salsc reccrcdec fcr ell the
treetments. The treetment (T4) recerced hicher velucs fer #11 these

cherecters.
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CORIANDER

Germplasm collection, maintenance and evaluaticn
(Jobrer, Jeguden, Guntur, Coimbetore, Hiser and Choli)

The Jobner ccntrc meinteincd 683 ccllecticns (578 indigencus and
35 cxotic). In thc cvalustion of 277 ececssions, i:romising acccssiors
were identifice viz,, ATP-29, UC-13, TG-400, UC-~119, UD-321 end TG-
318, Scrccning of 33 gurmplesm cntrice ageinst stem goll discesc
ceuscd by Protomiyces macrosporus wes continucd et fermers' ficld ir
Cente (Sikar"), but es the discese did not epgcer this ycer toco, dete
could net be recordcd. Screcning of 35 ecccssions tosted egeinst root

knet ncmetode (ﬁ_ﬁ_._ incconita) wes dere in pots end in ficld., Nenc
wes feund te be rcgistent in field conditions, though UC-20, UC-124
end UD-232 wcre found tc bc modcratcly resistent in pot culturc

studics.

Curino 19294-95 rebi sceson, out of 230 collectiors, 120 werc
cveluetid ot Guntur. There wes good veriection for the vericus yiclc
attributcs end the yicld dets of first 5 renkers erc prescntcd bolow:

LCC 25 (1583 kg/he); LCC 20{1558 kg/he); LCC 23 (1542
kg/he); LCC 13 {1517 kg/be) enc¢ LCC 16 (150C kg/ha)

The Coimbotore centre  is meinteinitg * 372 ecceselens (108
ecccssions collected curding 1994-95), emcong which 108 werc cvelueted
during Rebi 1994-95. The yicle per ﬁlant ver‘icd from 0.6 to 12.7 ¢
in thc differcnt eccessions tested. Thg mest éromislng cncs which
excclled in yield erc UC 228 (12.7¢ pcr plent), JCo.45 (10.2g per
plent), JCo. 126 (9:1g pcr plent), CS. 287 (2.1 g/plert) end IC 67153

(S.1a/plent).

The Jeguden centre reteincc 140 cellecticns, out of the 159
ccllcctions cvelusted. Sixtccrn cntrics (15 cxctic + 1 incdioenous) wgre
scrcencd egeinst- powdcry mildcw end the PDI (Per cent Ciscesc
Incidcnec) vericd from 48 to 91. Nenc of the cntrics wes found tc b

rcsistent or tclérent te pecwdery milccw,
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Being thc first yeer the Higer cortre did net meke ony
ccllccticn, but meinrteincd the gefmplesm. Cut of the 58 eccessiens
ovelusted for yicld, DH-13 ond CH-139 geve the highcst yicld of 340¢
per plét of 2.5sq.m.

The Dholi centre ccllected and meinteined 48 typee, cut cf
which ten ccellceticns were feund te be promising for yicld,’ quelity
s well as diseesc rcsisteﬁc&;tv‘iz’.. GC-g5, UC-44, UC-93, GC-43,UL-55
GC-44 UD-115, UD¥136,7[FD-22 and (RD-120. In the scrcening of
verictics egeinst stcm gall’ discéscf cut cf the 10 verictics, Rejendre
Scnie (RD-44) shcwn resistance té the discaesc.

Initial Evaluaticn Trisl (IET)

(Jrguden, Guntur, Hiser, Dhcli ond Coimbetcre)

Thé triel with 9 crtrics elerowith Guj.. Ceriander-2 es . centrcel
et Jeoucen ccntre incicetéd thet the yicld differences were nen-

'signiﬁqant; but - everege. perfermence of the 2 yeers® date revesled

thet cntry J. Cc-327 gevc the ‘hichest yicld (12.88 g/he) fcllewed by
J. Cc-58 (12.78 q/ha)

Out cf ¢ .eccessicns cveluatéd alcng with Pant, Heritime ot Hiser
centre, DH-13 end GH-52 gevé sigrificently hicher yicld of 17a/he end
16.6q/he rcspectively, covor the  contrcl.  Thoe Experiment  wes
ccmpletcly cdestrcyec duc tc heail sterm et Pheli,

Curinc 1994-95 rebi, tcn preomisirg occessicns  sclected  frem
gormplesm were cvelueted with Sadhena es check at Cuntur. . Amcng
the entricé tcsted, thcugh nct sigriificeﬁtly super'icr'cyc;r check, ATP-
147 anct ATP-8 rccorded higher yiclds with 1'05'0 lgnd . 1022. kg/he
respectivaly..  Tho cheeck Secdhere recorded an yi.cld' <t e94kg/hz.

The triel with clcoven accossions, elongwif.h . Ce=3 (ccntrcl) wes
laid cut et Ccimbetere during Rebi 1294-95, Signifiéent differcrecs
wars cbscrved ameng the dnterics, coempercd tc contrcl with rcgerd tc
rumbcer cf umbels por plent, poercontege cof wilt incidence ~a\m‘l yicle
per plct.  Accessicns 964, 745 end 1050 rccerced sionificertly mcerg
number of umbels per plent (55.3, 54.8, 54.8) sg goeinst Cc.3 (48.5),
The wilt incidencc wee the lowest (9.2%) in crtry 466, fcllewed by
105¢ (10%). = Vericty Cc.3 reccrded thc highest (20.1) por cont of
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wilt. Acccssicns 745 erd 748 recerded the hichest greir yicld of
0.583 kg/plct cf 10sqg.m. sizc fcllewed by 812 (0.5687 kg/plct) ,enc
4,62 (C.560 kg/plct ). The yicld trond sicnifics the preductivity of

the imprcved contircs ir the initiel cveluetiorn tricls.

Multilccaticn trials (MLT 1993 Scries II)
(Jeguclen, Jcbner, Ccimbeterc, Guntur, Hiser & Dhceli)

The MLT-1993 scrics II was leid cut et Jecuden with 11 entrics.
The yicld end yicld ceontributine treits worce recerced.  Neme of the
cntrics perfcrmed supcricr then centrcl, the meer yicle dete cf twc
ycers shcwed thet the entry frem Temil Nedu, ie. CC-964 geve
meximrumr  yicle of 13.33a gor becterc, which wes 2.93% kichcr ther

ceritrcl,

A tetel of 11 cntrics- including Cc=3 es cortrcl worce cvelucted
curing Pebi 1994-95 &t Ccrimbetcre. -  Slenifieert diffcrchces  ware
chscrved emenc the crtrics, os compercd tc centrcl for number of
urbcle/plent, incicdcncc of wilt encd  yicle. [CH-447 rccorced  the
hichcst nuwboer of umbels per plernt (42.7) fcllewed by DH.38 enc CC-
462 with 40.6 end 39.9 umbels rie;spcctivcly ce compered tc Cc.3
(35.3). ATP 77, WD 446 onc JCc.123 were less fffcctee by wilt,
witk ircicdence of 18.6, 19.5 erd 12,7 pcr cont rospectively eos
acerirst the meximum ircidurcc of 32.7 mr cent in Ce.3. JCc 64
zlcne rcecercdcc the hichest yiclc of C.€683 k¢ per glct »¢ comparced to
Cc-3 (0.583kc/plct).

Areng the 11 entries tricc ot Cuntur, CC-964 rccerdec the
kichcet yicle of 1078 ko/be fcllewec by ATF=77 with 1025 kg/ke.
The yicles of romaining cntrics er¢ on per with chick, viz., Sechene
(961 kcg/he).

A trial with twclve ccriencer centries nemely UD-435, UL 446 UC-
447, RCr-41 (Fejecthen); CC-064, CC-462 (Temil Necu); J. Ccri-123,
J. Ccri-€4 (Gujeret); ATP-77, ATP-102 (Anchre Praccsh), DH-36, CH-
38 (Heryene) with thc rcliescc vericty FCr-41 being contrcl wes leicd
cut et Jobrer in Cct. 93 uncder irrigetcd conciticrs, Vegetetive,
rcprecuctive enc cuelity traits were reecracc. The meximur crein
yicle of 20.83q/be wes reccrced in DH=36, thcuch rc crtry ceve

significontly hisher yicld compercd tc contrcl. Eerly meturing
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verictice  like ATF-77, ATT-102, CC-4€2, J. Ccri-64 enc CC-964
prccducce sicrificently low crein yidld s compercd to lete meturirg

¢irtrics.,

N otricl with tcn ontrice neacly CC-462, CC~264 (Temil Mecu)
ATP=77, ATP-102(Anchre Prccdcsh), CH-36, DH-38 (Heryere), J.Cc-123,
JCc.64 (Gujoret) mrc UD-446, UD-447 (Pejosther) elenewith Nerpeul
s.locticn (cortrcl) wes leid cut ot Mierr in Novembeor 93 And the
veeetetive es well es  yicle  treits  rocorced., ID-446 rcerrcoce
meximur  creir yicle cf 2.5t/be but thc plent pepuletior emeonc the
entrice curirc  the yerr wees et unifcrm end huenee mecd e be
rcpertcd in the ycers 1995-36 end 1926-97.

A trial with 9 cntrics vizg J. Cc-64, ATP-77, ATP-102,. LH-36
DH-38, JCc. 123, UD-446, UD-447 'enc Rejoncre Sweti (chick) wes leic
cut curinc Cetebcr lQI; ot Cheli.  The “contrcl™ cutyiclccd (38.33g/he)
cthers,  Cut of the, twe Tomil Necyu verictics, nemely CC-462 cnc CC-
464 wbich shculd heve boor incluced in the triel, eg the sccds of
crly CC-462 wee reccived mnd net inclucce in the tricl curing 1994-
€., Thce CYT fcr g;rccn Ic»T types wes ceetreyed due te hejlsterm #nd

gcge wetiriel cculd nct by s ved.,

Mutaticn breeding in Coriendcr tc cvclve verictics with cerliness enc
resistence tc discaesc

(Jectrcr end Ccinbatore)

Twerty precerics of corisrcder derived fremr 5, 10, 158 onc¢ 20 Kr
ceees of cenmme recicticms wert (veluetec et Jcbrer  in twe  driticl
cvelueticr tricls romely IET 2 ence IET B with ter procenice in coch
tricl, elcngwith FCr-41 ond U;-zc es chick. Tho triel wes leicd cut
curine Nevamrber '33 ord tho vecctetive ond roprccuctive treite were

reeercec,

The Q@ mutert lires of Ccoriencdor wire cvelusted et Coimbetor.
curirg 1924-95, Ir IET A, 5 Kr-10 rccocreed mexinum crein yiclc «f
6.24q/bc. In IET £, £ Kr-14 r.cerced meximum grein yiclc of 5,20
a/he.  Cther pregemics icertifice i IET A orc 2C Kr-5 (4.99g/h-)
Kr-13 (4.64g/hr) erc 20 Kr-6 (4.51g/ke) enc in IET B, EKr-68 enc
SKr-6 (14qg/hc) FCr-41 2nc UC-20 (certrcls) recircdec 2.7C ord
2.27q/he in IET A enc 3.6Cc orc 3.12 g/be in IET P respoctively.
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shericrumr, Pecillus cukiilic, P

fe oxporiomert wee comcuet @ to, wvrlucte autent liceg 7t
}
Ccinbrtcre during F-bi 1°04<C5 with pir. . rtricz.  Thoe plo=t b ickt

crece fromawER,€ to €C.7 cnm. Th. autcrt lircs cic rit shev ory

-3

sicpificort Cifirirc, . Mutert  6€/1  r.ocord . woximum \be ickd
(6C.7cw). The muterte ic mct sl uxbibit cry zirikang veri~bility
in roepcet of runbor of primecry beeechos par plort, purrbor g..f
vrecle por plent, ~urkor f o un-llletes por wrbll o ere ruwblr O
GLCCE Bl urkcl, £11 ghowed povdery mildoy  dpcicdinee vbichk ic
mere or o loge ccgpera'tl. with thet ¢f Cc=3 or ;vm\highr ther (-2,
Fewnovar, th:r:_\ ic cignificert veri-ticr .xpreee ¢ by th wutrrts ir
ricpeet of yild ¢f orfirc, Mutente 1€/, 47/11 recistorec hick.r
yi.lds of £50, E33c/pict (Plct size ¢ 10 go ') respcetively 7o

cerpered tc Co-2 (E1€-).

Stucics on wilt 'discasc and pcwdery mildew menecement cf ccriendcr
(Czimwbrtae,)
Ths tritl or bicecrtr<l of coriercer wilt voe e cut Curirg

Febi 84-€E cr Tc-2. PBiccertrcl cgrnts liF. Trichucdorm- wviricde, T.

toctee fer
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their <fficecy ir corpericicr with furcicicte 're 5 .2 troctnart erd

g i} crerckire.,
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Fcr the menegement c¢f Pcowcery mildew diseesc, ninc plent
prccducts  were  tested  in Ceriencder Ce-3 &t Ccimbeterc. The
cbscrveticn cn the incidence <f the cisiese es well es yicld shewec
sicnificent verieticn cuc tc thc plent prccucts tcstcd on the incicercec
cf the Cdiscasc es well rs yiclc, Eccfricncly technigque <f usinc 5%
cnicn lcef eextrect es  folinr sprey ceve (ffcctive  recucticn  cf
pewcdery mildew in Ccriencer. The discese wes rocerced frem 67.4%
tc 53.5% per cent.

Respcnse of coriender tc weed management
(Jcber)

The deminent weed specics cbscrved in the experimentel plcts
Inclucec Choncpocium mursle, Helictrcpium cllipticum encd cthers beine
Mclilctus  elbe, Chencpecium  elbur, Amerenthus virldis, Tribulus

" terrostris enc Portulece sp. Dete frem third ycer revcaled thet wecd

ccentrel measurcs hec significent cffcct cn plent bhcicht, umbcls/plert
greins/umbel, test weicht erc biclecicel strow and scod ylcld., Al
centrcl  meesures recercod sicnificently more rumber ¢f  umbels/per
plant then “unwceecded contrel™ with the meximumr veluc of 24.1 bcing
recercdcd under weed froee corciticns, it wes statisticelly zt par with
thet reccrded  under  the  treetment  Fluchlerelin ot 0.75kg/be
supplcmented ) with  hend woeding  once , end Pencdimcothelin ot
1.0kc/he(22.2). Meximum yicld cof 22.07¢/he rccercded uncer “wecc
frce trcetment” end wes stetisticelly ot par with thet cbscrvecd uncer
lewer  lcvels  of  Fluchlerelin, NMctechler  and Pencimethelin
‘supplementcc‘ with berc wcecing cncc end Pendimcthelin et 1,0kc/he.
Meximumr nct prefit cf Re.1150c/be wes cbteincd under wecd  frec
trcetmont.

Threc yeers' cxperimontel cdete rovelecd thet keeping the cerop
weecd frce\eln"cst‘ up tc becrvest stece ¢gove meximum scoc yicld of
S.14g/he end nct prefit of Re.12073 /he, with benefiticest retic
cf3.08 clesely fcllewed by Foncimcthelin et 1.0kg/ke Oxflourfcn ot
Q.15kc/bha enc Fluchlcrelin ot G.75kc/he supplcementing  thesc
herbicices  with hend weuding once enc hand woeeding  twice which
rcecrdee sced yi;:lc‘ of €.5, 6.17, 8.05 enc 7.35 q/be onc' nct prcfit
cf Rs.11032, Rs.10252, Res.10408 enc Rs. 9204/he rcepectively.
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Quality evaleticn. In Ceoriancder
(Jcbrer)

The vcletile cil cf 12 enmtrics under CYT wes cdotermined.  The

s

vcletile cil centents renced frem 0.1 tc 0.4%.  The meximum vcletilc

cil cf C.4% wes cbecrvec in UD-435 and ATP=77, fcllewed by 0.35% in

FCr-41, J.Cc-123, J.Cc-64, CC-S64 anc ATF 102 while minimum cf 0.1%
wes rcecrcdec in DH-38. The ¢rain -yicic! wes meximum in DH-36
(20.83q/ke), follcwed by WD 435 (20.76a/be) enc RCr=41 (19.04q/he).
A necetive but nen  significent ccr?élaticﬁ betweer ¢rein yicld enc
vcletile cil content (r= -0.152) was cbservec. - Weed contrcl moesurcs
sicnificertly incrcasce the yicle cof vcletile cil cver “weec‘fyv‘che-ck“,
cnly - due  tc Incrcesc in scec  yileld, Pendimethaliﬁ @ 1kg/he
supplemented with . che hend'  weeding resulted in higher 'y'ical,d in

ccriender,
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CUMIN

Germplasm collection description, evaluaticn and screening against
disecase.
(Jcbrer enc Jegucen)

Duriﬁg 1894-85, cumin grcwing eress in Gujaret were surveyec
end 146 entries ccllectecd by Jegucan; a tctal of 460 incigenecus anc 6
exctic ccllecticns were maintained et Jecucan centrc. These entries
were crliically examined enc screened fcr morphclecicel end yield
c'i\'rersity ancd bescc on gcnetic cdiversity, 131 were selectec es

prcmising lines.

Cut of nine entries tcsted, cnly 3 exctic entries nemely EC
243373, EC 232684 anc EC 243375 wcre found {c be resistant egeinst
Fuserium wilt ciseasc in wilt sick plct in Jecuden. All eicht entrics
stucdied hac equel sccre (PRI 100% at hervest) for blight ciscesc
incicence, Eicht entries wcre testec for screening eéeinst powdcery
mildew. _ Hcwever, the exact estimation cf powcery mildew intensity

cculd nct be reccrced.

A tctal cf 224 ccllccticns, includinc 214 incigencus enc 1C
exctic were meinteined et Jckncr centre.  The cumin vericty RZ-19
meintaincc its supericrity eonc preccucecd oavcerace” yicld of 4.13qg/he
curing 1990-91, S$1-92 anc 1993-94, JC 147 rccerded 3.79 g/he, JC
11: 3.4q/he, JC-15: 3.41 q/ha enc UC-216 : 3.34 tha. The lewest
yicle cf 2.86 g/he wes reccrcded in UC-218.

Initiel evaluetion trial
(Jagucen)

This is the seccnc yeer cf the experiment. Ten cntrics (scven
exctic anc twc incigencus) were tostec, kc;eping Guj. Cumin-2 &s ~
check. The triel wes leid cut in Ncvcmber 1?914. Yield end yiclc
ccntributing/ ‘cherecters werc reccrded. The vyicld Cdifferences were
ncn  sicnificant emcng the entrics, An everagce perfcrmance cf twe
yecers' shcwecd that an entry EC-108635 reccrcded the highest yicld
(8.18q/he) with 6.23% iIncreesc cver centrcl.
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Multilocation trisl (MLT 1989 Series I)
(Jcbner, Jagucen enc Hisar)

Eight entrics namely UC-216, UC-217, UC-218 (Rajesthen), JC-¢,
JC-11, JC-15 anc JC-147 (Gujerat) anc Guj. Cumin "1 (contrcl) were
incluced in the ccmparative yicld tricl on cumin at Jegucden. This wes
the 4th yeor cf the experiment ond the triel was laicd cut curing
Nevember '94. ‘Obser‘veticns cn yield anc yield ettributing cherecters
were recordec eanc .the Cciffercnces weie nen-significant fer. yielc
emcng the entries. Meen yicld <f the pest 2 years showec thet JC
184 rver e highost yialet of 6.93 g/ha which is 6.3% mcre cver the

contrel.

Eight entries (Seven es iIn Jegucden) alcngwith RZ-12 (Centrcl)
werc cvaluetecd et Jcbner. The triel wes leid cut in Ncvember 'G3.
The meximum grein yield of 4.47q/ha wes reccrcded in JC~11, clesely
fcllewed by RZ-19 (4.13qg/he), JC-147 (3.92/ha), UC-216 (3.66qg/ha)
encd JC-15 (3.56q/he), while UC-217 reccrcecd lcowest yield! cf 3.18
a/he. The mcan perfcrmance c¢f entries cvaluated In ccmparetive yvield
trial curing 19%0-%1, 1991-92 anc 1993-94 revealecd that all entrics
were a2t par as far es yielc pctentisl is ccncerrned; hcwever, variety
RZ-19 reccrced maximum grait yield of 4,13q/ho, fcllewed by JC-147
(3.79q/he), JC-11 (3.43g/ha)} JC-15 (3.41g/hz) end UC-216 (3.34g/he)
while the lcwest yiecld of 2.86g/ha wes recorcded in UC-218.(Tablc 13)

Teble 13 Meen perfcrmance cf cumin entries eveluated cduring 1990-61, 51-52
anc 1963-84 et Jecucen

Entrics Yielc¢ (q/ha)

1266-61 1681-~62 1992-83 Mepn

uc-21é 4,66 1.66 3.66 3.34
uc-218 3.33 1.85 3.41 2.86
JC-9 4.38 1.6S 3.37 3.15
JC-11 4.61 1.20 4,47 3.43
JC-15 4 .48 2.21 3.9 3.41
JC-147 5.34 2.4 4.13 3.79
RZ-1¢ 5.03 3.23 3.56 4,13
CC et 5% NS 1.01 NS NS

CV% 18.20 34,14 14 .54 27.6S
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Hiser centre cisccntinuecd the prcgrammes cn cumin as per the
XII VWcrkshcp cicisicn In view cf hich ciscesc incicdence.

Mutation studies and hybricisation programmes in cumin
(Jacucan)

Tc incduce genetic veriebility, cumin sececs were trceted with
Gamme reys cf cifferent coses (fe. 5,10,15,20 and 25 KR). Seccs
germinetecd In 5, 10 encd 15 Kr treetment. Cumin scccs were 2ls<
treatec with cdifferent descs of EMS/ie 0.25, 0.50, 0.75 end 1.00 per
cent). Seeés germinetec in "0.25 per cent" trectment. Abncrmel
plents were isclated enc herveosted seperetely encd 21t cther ncrmal
plents were bulked. In thc hybriciseticn prcgremme, GC1 wes cressec
with "Heiry Cumin”. Seventy threec F1 seeds were ccllected during
Rebi 1994-05,

Evclving contrcl measures ageinst wilt diseasse including crep rotaticn
(Jcbner)

Six treatments viz, scil sclerisaticn, spreying cepten 0.3%,
bevistin 0.1% thirem 0.3%, Trichccerme 0.4% were evelustec for thcir
cffect cn wilt. The triel wes lajc cut in December 1893 enc per cent
infecticn reccrced. Scleriseticn recuced cdiscese incicence (42.04%)
resulting In meximum crefnyield of 0,625 q/he. Trichccerme (45.43%)
civing an yleld cf 0.538q/he. The ccntrcl resultecd in meximum ciseese
incicence (87.21%) enc the lcwcst yicld (C.05C g/he) as ccmpered to
all cther treatments.

An experiment with ten treatments wes ccncducted tc stucy thc
effect cf crcp rcteticn cn yiel¢ anc wilt infecticn cf cumin et Jcbncr
centre. The experiment wes stertec in 1984-85 enc ten  yeers'
cxperimental clete revealec thet three yeer crcp rcteticn ic “cluster
beasn~cumin=clustcr been-wheat-clustcr besn-musterc™ rceercdec  the
hichest yicl¢ cf 257.5%kc/he encd thc wilt perccntege cof 36.46 eos
cceinst 96.72 kg/he anc 57.13% rospectively uncer the cne year crcp

rcteticn with clustcr been.
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duality evaluation in cumin.
(Jcbner)”

The vclatlle ‘¢il “ecntent cf 8 cumin entrics tcstec under CYT

_’renged frcm 373 tc 4. 5% LiThe  best. or;tries with rcspect tc vciatile
cil§ are :UCS217 (5.4%), UC-216; (4405%) ..anc uc-21s (4%) .

Dete cn the meen perfcrmance cf vclatile cil centents cver threc
years (16902617 1691252 ‘anci | 1953-~94) providec in Teble 14 ccnﬂrmcd
that JC~147 gove - the hlghcst mean vclatile cll of 3. 83% frllcwu‘ by
UC-218 (3. 80%) The tctel yield cf voletile cil (dependinc upcn yield
cf grain and - cil percmtece cf entry) was maximum in JC-147 (4.5
1/ha), follewed by RZ-19 (12.92 1/he) anc- UC-216 (11 85 1/he).

Teble 14 Meen yleld performence cf cumin entrics curing 1390-91, 199192
dnc. 1993-4 In CYT at Jobner

Mean Velatile cil
grein .

Entry yielc¢ T (m1/100G) T Nican
(q/he) o Yiclic
) ‘ ‘ _ Mcan
1990-81, 1951-92(*)1933-G4: (1/ha)
JC-147 3.75 3.6 3.7 3.9 3.83 14,51
uc-218 2.86 3.6 3.8 4.0 3.60  1C.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-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 abendcnec cuc tc unfavcureble impect by weather
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9.1 Germplasm collecticn, ~ description, evaluaticn and screening ageinst
diseeses
(Jcbner, Jecuden & Hiser)

Jebner centre helds o tctel cf 139 ccollccticns (131 incicencus
enc 8 exctic) in fennel. A tctel cf 254 entries cf fenncl werc
ccllected efter survcying thce fcmnel grcewing erces in Gujeret by
Jegucen centre.  The fcllcwing selecticns were mode with & view tc
cevelep en eerly cdwerf and hich yielding vericty.

Sh.’ Deteils Nc. cf plents Purpcse

Nc. sclected

1. Ccmpect umbel with ccmpect 82 For improvement cf
umbelletes having mcre seccs yiclce

2. Sclccticn fcr earliness 182 Fcr carlincss

3. Selecticn fcr cdwariness 56 Fcr dwerfness

4, Verient types 25 Fer mc}'phclcgical

variebility

Jacucen centre ccllectce 254 cultivars cf fennel during 1€94-85
by a survey ccncucted in the fennel grewing erces cof Gujerat. Cut cf
thc 352 cermplesm screcncc  eveluatec fer yield encd merphclecicel

civersity anc 40 eccessicns sclected fer further cveluaticn.

Nincteen exctic fennel entries werc ficld-screencd et Jeguden
aceinst Remulerie blicht ciscesc, alengwith Guj. Fennel-1 as contrcl.
The trial wes leic cut in Ncv.19%4 but ciseesc had nct cccurrec.

Twenty fcur lincs werc meintained by sibreting uncer muslin
clcth anc sclf seccs cf thesce lincs heve bcen hervested by the Hiser

centre.
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Initial evaluation trial (IET)

(Jegucen & Hiser)

Eight c_ntr‘les viz., UF-125, UF-133 (Rajesthan); - JF=25: .JF-2¢
(Gujeret), HF 134,[ HF-71 (Haryana), . PF 235" encyiiGuj. Fernel-1
(ccntrcl) were eveluetec‘. ~The trisl was. leid cut:-n- Nevember 1994,
Yiclc¢ enc ylcld re'atecf attrxbutes were reccrc’ec. Thcugh ncne cf the
entri:s shCWuc’ sicnificantly’ hxchcr yielc"s as ccmparcd tc centrcl, twe
cntries geve higher yiclds than the ccnt"ci. They are (JF 25, JF 25
JF-—29 gave the meximum yicxc’ cf 15.52 q / he. fcllcwed by JF-25
cwing 14,19 q/hct. The yield cf JF-—29 wes . 11%... hicher - then
"Centrcl®.,

In the IET in sennel et Hisar HF 71, HF=102, HF-104-anc HF-

116 ceve ccod performence .

Multilccation trial (MLT 1989 Series I)
(Jagucan, Jcbner & Hilser)

At Jobner centre, ‘ten ‘entries viz. UF(M)-1, “UF-00, UF-161, UF-
112, UF—131-~‘(Rajasthan)‘;"1JF-66".'--JF-.71‘ “JF-127, JF=132° (Gu;;eret), HF-—
33(Haryana) plus.. ccntrcl {lceal) - .were - cvelue‘tei".' The triel wad’ leic
cut cn chembcr 83, Mcrphclcd&l yield anc quali y peramcters were
reccrv‘ded._

The. . results incicetec. ' sicnificant “Clifferences emcng cntrics

evelueted fcur cdeays tc flewering, umbels/plent, crains/umbel, test

-

weight enc grain yield, whilesit wes 'ncn si@hifiééni fcr rest of the

cheracters - stucied..: -The meximum' grain yiclc-<of 174 a/be ‘wae
reccrded in UF-101, fcllewed by JF-71 (16.25g/he). The veletile cil
centont rencec between 1.1% (Lccel) anc 1.6% (UF-S0).

The meen performence cof entrxes cvelustec curing 1980-81, 1951~
"2 enc’ 1592-53 reveeled thei ell the entrics: were et per zs fer es
the yield pctential is concernecd, but the meximum grain yiclc cf
19.3q/he wes recorced in UF-101, fcllcwed by UF-8C (18.7€ .a/he) enc

lecal (18.13 g/ha)



©)

67 :

The CYT  with 13 . ntrice cvaluctcd et Hiser., Cn the besis of
meen  yicld  perfermence fcr: 3 ycers (1691-02 tc 1303-%4), HF-33
rcgistered 'te hichest yicle <f 23.7g/he which wes 37.0% incrcesc cver
Icerl fcllcwed by JF.132 (31.1%), UF-131 (27.2%) end UF (M) 1
(25.4)%)

Mutaticn stucies and crossing programmes in Fennel
(Jccucen)

Bcsicdce  muteticn  stucics, crcssine  prcegrommes initietcd ot
Jecucern in Fermncl., The cresscd oxctic cultures ancd bleemloss type
with Gujeret F.1 end sufficicnt F1 sccds were hervested., The coxctic
culturcs werc cressed with Guj. F.1 for cwerfness erd with blcemless
typc for irbcritence stucice.

Respcnse of fennel tc weed menegement
(J~bncr & Hiser) )

£t Jcbner, the coxperiment ¢ccmprisce ~f 16 tr:catrrcnts censisting
4  horbicides viz., Fluchlerelin, Pcncimctheling  Mctclechlcr  anc
Cxyfluorfen (cech ot 2 concentretine ond .thc lewer cdesc supplamrented
with henc weicine cncc =t £C DAS). unweeded cartrcl, henc' wee ding
cnec/25 CAS) encd twicce (25 anrc’ 50 [LAS) enc "wecd frec™. Cete
rceveelec "thet weecd contrcl meesures significently contrcllec the -weced

pcpuletion coemrperce tc unwcacded contrcl.

The plcts "hend wcece " 2s end when neecded t¢ kecp weed frec
were 2lmest weed freg, allcwine conly CG,7C q/h§ of weed dry metter
eccurruleticn up tc bervest stace. Herd woocing r:t:CV(LC' tc bc the
best  trcetment et 5C DAS., Amceng  the  herbicidel. treetments,
Percincthelir ot 1.5kg/be wes meet cffective in recucing tho weed
cry matter prccucticn #t 50 ceys' crcp crawth stege.  The plcts herd
weedod twice onc these trosted with lewer cese of herbicickes used in
thc «xpcrimentecticn supplomrentcd with hend weecing hes significently

recucce the cry metter prccucticn of wecds comrpered with the rest.
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Mejor weed flees! it__"« th& ficld werc Cheriopocium clbum,

retundus  enc

(J=trer)

Threc  yecrs  oxperimentel  dete roverled thet weed  contrel
meesurce sicnificently effrote the plemt heicht, bkronches ;*rc’ umhgls
rlent, umbelletcs end  seods/umic 1, test weicht, herveet ERCCX  BRC
biclegicel, straw' 'anc' secd yiole of fommel.  Veod frac plotes ricorded
woximur of  134.8em plent beight, 12,3 umbcls/plent, 25.¢
urbelleteos/unbel, 237.0 'scccis/umbc.l, 26.’13q/hc ticlegicel yicle enc
12,66 g/he s yicld which wre o ‘significent incrcses of 3€.3, 6.6,
€ .1, 17.5, 1.3.3 f’r;c’ 5:‘2.7% LVCE URWeCHied éfntrcl respcctively.

Throe yeers' pc'ls.c Ci*fr mcic&t‘,c‘ fo. fenncl weed free plcts
(herd weecing: thorice)’ precuced the best mezr s yicld of 10,18
q/ke with @ nct prefit cf Rs.15, 177/he =nd benefit @ cost retic ‘3.35
follewed by eprliceticr cf Pmcinrcthelxr’ 1.0 kg/héf‘ + hend weeding
mcd& §79/he)  with bcmﬁt : ccst retic ¢f 2,75 onc nct . profit of

ou ,255 s ccn‘pr rec tc ¢ net lces of %Fsié@l& ‘enc bencfit ¢ cest

"raﬁc cf ~C.Av'in vw.ccy check

At Hisar, the experiment cmrpriscd of 4 hcrbxciccs viz.

Fluchlcraling Pancm‘cthehr, Iqr prctumn enc’ nyflu rf\n cach et 2 twe

ccrcentraticns and the lcw*,r Cese of herkicice wes .aur.-pleru.ntc-d with
ene hond weeding et 45 Crye efter scwing zlong with cne  benc

weecing,  two  henc wccdirz;s eleneyiweed free end. weady  coentrcl.

: Co murzic,
Ccrencpus 'dir’yi"u.;, Tr‘,ll”ulus Aerresteis, Portulece clerecce, Cyporue

-t

Cyncc*ﬁn c’actyhr, . ALl trrrimcntq sig“‘f' ntly recducod

the  weec pcpuiatxcr cl‘\ their Lery V\s,i”l"t c\.n“parcc with contrcl.

.hﬁéxjnprrr ary w\_nht cf wy"c",wes feure  in  plcts treated with

Iscprotum . et O .5kr/h( eh' minimur. in° Poncimethelin et 1.5kg/he
fcllewed by  its  locwer  reto, 'C‘xyflucrfm et bcth  the  retes.
Cxyflucrfon 2t both the retcs WES phytckx:c tc the cr\p.r_ Meximur.

geed yivle wes o c'“rcu. 1r “weed  free™ followed ky chimc;th&-l,in et
JKg/he supplen -nhc vuth cr berct weeding  oricd Pencimethelin ot
1.5k¢/he

Quelity evelueticn studies

The vd#t:l: cil centert of 11 cntrice cf fernel  tostod uncer 'CYT

reagdc frcm 1.1t .6/ ~The mexirum vcletile oil-of 1.6% wes furc
iy UF—.‘U, fclecc' by 5”/ i UF=112 ar’gc' CUF=33. . Thers i ¢

S iFive ccrml. ticn tmtw.nc. crein yicle rre veclstlls cil .ccntents (r=
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The mean perfermence of ninc selected fennel cntries cver 199C~
g1, €1-92 anc 93-S4 wes wcrkecd cut. Thc hichcst vcletile cil ylelc

wes repcrtec tc be 23.73 1/ha in UF 101, fcllewed by 23.63 1l/ha in
UF-CC end 21.C3 1/he in ccntrcl (Table 15).

Teble 15 Meen yielcd perfermance of vclatile cil ccntents cf selected rentries
cf fcnnel (159C-S1, 91-92 enc $3-94) at Jcbrner.

———

Meen Veletile cil
grain
S1. Entry ylelc % (ml/1CC g) Prcjectcc
MNe. (a/he) ylelc
155C-51 1521-92(®) 1553-04 Mean (L/ha)
1. UF=3C 18,76 1.3C 1.1 1.4C 1.26 23.63
2. UF-1C1 19.3C 1.3C 1.C 1.40 1.23 23.73
3. Lccecal 18.13 1.3C 1.1 1.1C 1.16 21.C3
4, UF-112 17.83 1.CC 1.C 1.5C 1.16 2C.68
5. UF-131 17.83 1.¢C 1.1 1.2C 1,1C 15.61
6. UF (M)-1 17.61 C.85 1.C 1.25 1.G3 18.5C
7. JF-132 17.97 G.60 3.2 1.4C 1.23 16.5C
8. JF-127 16.C4 C.oC 1.C 1.1C 1.CC 18.C4
9. JF-€6 17.88 C.7C C.g 1.4C 1.1C 17.88
1C JF-71 17.35C C.8C C.S 1.2 C.G8 17.18

®* The crcp cf 1952-93 wes sbencened cue tc camage by becd weather.

The cffcct cf weccicicz applicetion and weecd contrcl cn the
vcletile cil ccntent cf fenncl in thc experiment ccmprising cf fcur
herbicices wes estimete¢ ¢t Jcbrcr. Weed ccntrcl measurcs
significently increcasec the crain yield cver weecy contrcl, weceC frce
fennel prccuced meximum vcletile cil yield of 21.11 1/he. Hcwever,
treatment cf Oxyflucrfen (C.15kcg/ha) supplcmented with cne  hand
weecing cr Pendimethelin (1kg/he) supplemcnted  with cne  henc
weecing incirectly resultec tc -vcletile ‘cil yicld cf 17.11 l/he cr
16.11 1/ha respectively. The vcletile cil vyicld incressec cue te
ebcve treatment wes 6.C times anc 4.6 timcs, respectively mcre then

(weecdy). centrel

At Hiser thc experiment ccomprised cf 4 herbicices viz.,
Fluchlcrelin, Pencimcthelin, Iscprcturcn anc Oxyflucrfen cech et 2cmc
enc the lcwer dcse cf herbicide wes supplcmented with conc henc

weecing et 45 cays ofter scwing elcng with cne.



FENUGREEK

10.1 Germpiasm collecticn, maintenance, evaluation and screening egainst
disesses
(Jcbner, Jeguden, Ccimbetcrc, Guntur & Dhcli)

A total cf 270 ac¢ess’lcns, ere maintoined ot Jcbner centre. This
Includes 12' exctic typcs. ;ﬁ., tctal -cf 200 eccessicns (127 : Rejasthen,
43 : Temil Nedu and 30 : Gujaret) were evelueted with 4 ccntrols
viz., RMt-1, HM-46, UM-34 ancd lccel curing 1993-94. Scventy cne
accessicns were better cver all the fcur contrcls.

In Jegucen centre, the arce uncder fenugreek wes surveyet! anc
15 entries were ccllected cn the basis cf genetic civersity. A tctel
cf 47 entrics ere retained (cut of & tctel of 70 ccllectichs) nct @
single entry wes fcund supericr for yield cver the centrcl”in CYT.

Ccimbetcre centre ccllectec 98 “accessicns curing 1994-95, making
the tctal tc 179 fenugreck accessicns, cut cf which 88 were eveluetec
fcr thelr perfcrmance Curing Rebi 94-95. Twelve accessicns rocorcded
ylelds either on per cr-abcve t!’)g ruling veriety Cc-1; eccession 243
rccerded  the meximum yielé cf 7.7 c/plent. Thc cthcr promising
accessic;'ts, es ccmpared tc Cc-1 atc JF-10, JF-8; UD-145, HM-57,
256, 243, 273 UM 120 and M 46,

Gurtur centre’ evelueted "70 ccllécticns.  L.F.C-33, 59, 58, 28
and 32 ere thc first five tankers yielding 1667, 160C, 1558, 1533 and
1517 ko/he respeétively. There has been diversity emcng the
ccllceticns with regard to heicht cf the plent, number of peds, poc
length and number of sceds/pcc.

Fifty cight germplasm have becn ccllected end meinteinec ot
Chcli. Among thesc, cicht lines heve been 'icentifiec as promising.

The germplesm will elsc scrcened egeinst Cerccspcre Leaef spct
¢iseese; HM 103 ancd HM 141 tovc fesistent reecticn eceinst this lcef

spct.



10.2

10.2

Four cntries were screéned” dt™Jdecudan-forinresistence (tc powdery
milcew. The entfies ere’: Methi-EC - 257566 Féntigroek . Austrelen,

Kesuri and Metl'\( local MetthC-QS%GG entry yyqs pesistan; ﬂL.gainst

.........

powdery. milcews

—entries -of - fenucresk were scréened..agafnst. rcct knctmematcde
(Melel ‘ogyne lnoégmta‘) under - ertificial ccpditicns in“ pcts. in dcbner*
UM-35, , UM-62- and um-?zg ‘are. fcund to ‘be. mcc‘erate!.y resistent. In

field ccnc:‘itlc-n, cnly UM-129 was- -fcund tc be mcc'erately reslstant.

Inftial Evaluetion . Tiial '(IET)
(Hiser. & Ccimbatcre)

The trie.l“with ‘9 eccessicns ccnducted curing 1992-93 "anc 93-94
at Hisar, - HM-103, HM—ITO HM-114 and HM-129 cave significently
higher yielc cver thc checkviz., Pusa Early Bunching c’ur'ing the twc
yeers cof study_..—

In the IET,- at Ccimbatcre, 9 accessicns werg evaluatccf curing
Rebi 1994-95, enr' cave significant dxfferences _emeng thc entrics with

r(e_qard AC pcc lencth uncl yxelc*/plct. ]’he yield var‘xed significantly-
,frc‘m 0 226 lqc tc 0‘80 kg pcr plct. Highost grain ylelc’ wes reccrced

by eccessicn 464 (10 380kq/plct)’ ccmpared tc. Cc-1 (0 250ka/plct).

MLT 1993 - serfes II
(Guntur, Ccimbetcre, Jcbner, Jacudaen, . Hisar & Dhcli)

An MLT(1993-ser~Ies II)" wes Initistec - with 9 entries in all the

- Seed spices; centres.s

In the trial ccncucted ot Ccimbetcre with 8 eccessicns with Cc-
1 as ccntrcl (Rabi 1994-95), the grain yie‘ld per, plet significantly

_'variec.' amcng accessicns‘ o Acc. . CF~390 reccrced thc hichest ylelc cf

0.433ka/plot of 3m2.

The  triel “wes “18ic¢ cut in' '1993-94 =zt Hisar with ninc eontrics
viz., CF-16S anc CF-39C (Ccimbetcre), HM=-103 & HM-141 (Hiser) J.
Fenu 145 enc J. Fenu 148 (Jagcudan), UM - 143 enc UM-144 (Jcbner)
elcncwith Puse Eerly Breanching (check). The ‘plant pcpulaticn emenc
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the entries tested were nct unifcrm,. hence the trizcl hes tc be
repeatec.  However maximum . craini 'yicld cbtained with the ckeck

Pusa ‘Early Brahching.

At Dhdli, the entby  HM-103 ‘cutyleldett the Rejencre Kenti
(Chgek) and cavc the hlghest yield of 1996 kg/he.

At JCbncr‘,‘ RMt-1 . reccrcea "méximutt ghein yicld cf 27. Qq/h?
fcllowed. by HM-103 (23. 13 g/ha), UN=-143 (22 66 a/ha), UM=144 (21.44
g/he) -&nd CF-169 (19, 1q/ha) while lowest yield cof 17. 08 qg/ha weas
reccrcec by CF-390.

At Jagudan, the -trial. with the 9 entries was leicd cut in
Nevember 94 with .Methi lccal es centrol (I yeer). The  yield
c'iffcrences werc sic;nif).cant amcnc cntries, though ncne of the entries
gg,avc hxgh,@n.,y_ielo than Methf lccel. HM-141 gave thc meximum yxelc
cf 13.5 g/ha as agc;ji;'lst 14g/ha. for contrcl.

In’ Guntur, cuc tc ccmplete feilure of germinetion cf CF 390 anc
pcer germineticn of CF-169, thc tl"if‘l‘ cculd be cencducted cniy with 7
cn!tries UM<144. rcccrded thc hxohest vield cf 717 kg/be, but nct
stetlsucellv sxcmfxcant then thaf of . contrcl (Lem selection- : 670
ke/he).

In e "Steticn trial" of fenugreek ccnductcd with 11 entries ot
Tebiji~Ajmer (Jcbner): UM-34" an(‘ UM-—127 recorded maximum .grein yielc
(‘f 20 25/ha clcsely fcllcwee by UM-32. (19.74g/he), UM-HG (19.53
q/h) while centrcl, ie, - the releasec‘ varicty ,RMt-1. réccrced 14,22

q/ha.

With rcgard tc. grein yield) 7 eccessicns shcwed lcw incioence
f (lcss than 10%) pCewcery | milccw. ' Scmc cf the prcmisino eccessicns
iccntxﬁec’ ere TG-1080: TG—2314 G-aoo UM-144 end TG-1086 fcr
crain yiclc‘ whilc um-g8,: UM—87 UM-—118 anc‘ TG-400 ere fcr p«.wc’cry
"milcdew rcsistancc. The' "-ccces:lcns UM—AG UM-87,. UM-84 anc UM-100
"reccrdec high prctein content in scecs than ccntrol.‘ Besed con
cbserveticn” cn cifferent cheracters, thc germplesm: wes clessificc fcr

ninc impcrtent perameters.
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10.4

10.5

Evclving varieties resistant tc powdery -mildew thrcugh mutation

‘Breeding end cressing programmes

(Jegucen & Jcbner)
Muteticn stucics werc intitietec in 19688-89 in fenucrcek (RMt-1)

et Jobner with. gemme reys. Of the 44 pregenles cf fénugreek

_CValuetcd in initial evelueticn triel during 1292-93 anc 1693-94, cate
inc‘icatcd that prcgeny 40-KR-3-4, 30 KR-1-10 anc 30 KR 2-15 shcwed
‘lcw lncldence cf pewcery milcew as well as hich yleld pctentiel, as

ccmpared tc centrol, RMt-1. Other prcmising prcgenies icentifiec
for high ylelc were 40 KR-3-12, 20 KR 15-4 enc 40 KR-3-11,

Tc creete genetic veriebility, fenugreck seecs were treeted with
cifferent  cleses - (1.6.5,10,15, 20 end 25 KR) cof cemme reys et

‘.'tagu'dan.f Seecds were germinetec in 5,10  anc 15 KR treetments. In the

h.ybridlsl,qtlon pr;cgramme, F1 se.edé of lceel X Kesurl were grown,
The F1 was intermeciote for mcrphclegical  traits. New ) crcsses  cof
local enc Kesuri, locel enc Austrelisn cultures were mece ‘anc & tctel
of 30 znc 4 scecds were ccllectec’-.r‘espectlvély fcr further stucy.

_Bloccntrcl of root rot diseese

(Ccimbatcre)
Amceng the blclccical ogents tested, the roct rct incicdence wes

minimum (20.2%) end meximum yiclc’ obteined in. plcts appliec with
ncem ceke ot 150kc/ha alcnc with pre scwlng ‘seed ‘treetment with T.

virice.

Effect of time of sowing end spacing in the yleld of fenug‘sek
(Ccimbatcrc, Hiser & Dhcli)
‘An experiment was cencuctec | at three centres tc ﬂnd cut the

‘ptimum time of scwlng anc sultablc spacing fcr hiﬂher y!clc’s in
fe:nugreek. The tr:lel Wes vitieted cduec tc cyclenle stcrm end  severe

flcod during Scu’th West . Mcnscen geescn . (Rebi 94-95) in Ccimbetcre.

Similerly the trial scwn c¢n the eveluaticn cf Ie.efy types cf Rebi

94-95 wes camsged. by flccds expecicnce.d,_thmughcut“ tfge Stetq.

In the stucy et Hiser, significent cifferences were cbserved fer
all the paremctcrs except lencth cf pcds anc grains per pcc. Lete
scwinc resulted In sicnificent recucticn in plant height end cther
charecters.  Meaximum sccc ylelc cbteined when scwing wes cone ¢n
S5th cf chembér et a spacing cf 15 x 10 cm.

A similar trial wes laic cut at Dhcli with Rejencra Kanti with
three levels cf specing, scwn ot five cdifferent perfcds. A meximum
yielc cf"'.16.67q/ha wes cbteined when tho crcp wes scwn ¢n 15th cf
Octcber ‘et o specing ¢f 30cm X 1Qcm.
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10.6 Response cf fenugreek to weed manegement
(Jcbner)

The experiment consisted of 4 herblcices viz., pre emergent
cxyflucrfen, metclachlcr end pencimethelin enc pre plant: fluchlcralin
cach ot 2 levels anc the lcwer level was supplemented with hend
weeding cnce ot 50 DAS, unweeced contrcl, hencd weecing cnce (25
DAS) enc twice (25 and 50 DAS)anc “"weec frec". The cdominent weed
specics cbserved in  the plcts  inclucded Chencpccium  mursle,
Helictcrepium ellipticum enc cthers being Mclilctus elba, Chencpccium
elbum, Amerenthus viridis, Tribulus terrcestris enc Pcrtulaca sp.
Thirc yeer Cdate rcveeled thet all the weec contrcl messures
sicnificantly recucec the weed dry matter prccucticn reccrcded at 25,
50 ancd 75 DAS anc et harvest when ccmperec with unweecec contrcl.
Pencimethelin at  1.5kgc/ha cor ot 1.0kg/he supplemented  with
henclweeding cnce ot 50 DAS wes mcst cffective In contrclling the wesc
whereas epplicetion of metclechler ot 0.5 and 1,.0 kg/be centrcllec
the weecs sionificently better then unweccec contrcl but  prcved
iInfcricr to rest cf the herbicicel trestments.,

Three yeers' pccled dete shcwed elmost similer effcet cf weed
centrcl trestments cn weed cry metter prccucticn in fenugreck.

Third ycer cdete roveeled thet weed centrcl treatments ceused
significant verieticn in numbkcr of branches end pods/plent anc 36.7
pcds/plent which wes » significent incresse cf 37.5 and 96.3 per cent
cver centrcl. Applicaticn cf fluchlcralin et 0.75 kg/he suplementec
with hend weecinc cnce, reccrded meximum hervest Incex cf 38.1 per
cent which wes a signiffcent incrcase cf 48.3 per cent cver unweecec
ccntrcl. This trestment geve maximum biclegicel yleld of 53.9q/he
end seec yielcd cf 20.5q/he. This treatment cave maximum net prcfit

cf Rs.20,001/he with benefit : ccst retic cf 5.24.

The pccled dste, by and lerge, inciceted the similar cffect cf
weed contrcl  trcetments in  crowth, yield ettributes, yiclcd end

cecncmics.
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GERMPLASM HOLDINGS OF DIFFERENT SPICES
AT THE COORDINATING CENTRES

BLACK FPEFFEF I. CCOFIANDER

Fermiyur 76 Jebrer 683

Sirsi g8 Jagucer 140

Chinteralll 48 Guntur 23C

Yerceud 106 Ccimbetcre 480
Hiser 3¢
Cheli 48

CALFDANMONM J. CUMIN

Fempadumrpere 87 Jebrer 224

Mudicere 245 Jecucen 131

LAFGE CAFDANCM K. FENMEL

Garctok 34 Jebrer 13¢
Jacucen 40

GINGEF Cheli 56

Pcttenci 150 Hiser 13

Scler 130

Cheli 41 L. FENUGFEFK

TURMERIC Jebrer 27¢C

Fottencd 11 Jecuder 47

Sclan 164 Guntur 70

Jectiel 188 Ccimrbatere 277

Choli 80 Hiser ec
Cheli 58

CLCVE

Yercsud 13

NUTVEG

Yerceuc 15

CIMNANMCN

Yercaud

1
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LIST OF COORDINATING CENTRES UNDER AICRP ON SFICES

Q0000000000000 000000000000000000000000000000000000000000000000000000000000000

Heacauerters :

Frojcct Ceoorciretcr (Spices)

£11 Incie Cocrdireted Feseearch Froject cn Spices
Incier Irnstitutc cf Spices Rescerch, Calicut 673012, Kerala
Fes. 3715663 Telex: 0804 250 NFCS IM

Fhonc :

Grames : FESEAFCH;

Off. 371704;

Fax :

0091~-495-370224

0000000000000000000000000000000000Q000000000000000000000000000000000000000000

1.

Cercemrcmr Fesearch Station
(Kecrela Acrl. Uriversity)
FAMFADUMFPARA ~ 685 553
Dist, Idukki, Kerele

Pceicrel Research Stetion
(Unfv. cof Acrl. Sciences)
MUDIGERE -~ 577 132
Cist. Chickmecelur
Kerretake

Horticulturel Fesecerch Stetion
(Terril Necu Aarl. Unriversity)
YERCAUD ~ 636 602

Cist. Selewr, Temil Necdu

Feprer Fescarch Steticn
(Kereale Acrl. Uriversity)
FANNIYUF, FP.B.Nc.113
Teliparembe -~ 670 141
Dist. Cannercrc, Kcrele

Fegicnel Acril. Res. Stetion
(Anchre Fredcsh Aorl. Uriv,)
CRINTAFALLT - 531 1N

Dist. Visekhe, A.F,

Tclepbhore

Tclcphore

Telcpbone @

Telepbhone @

Tclcphene @

Acriculturel Fes. Station (Fepper)

(Uriv. of Acrl. Scicnces)
SIFSI - 581 401

List. Uttare Kerreds
Kernstake

Cept. of Veocteble Creops
(Or. Y.S.Fermer Uriv. of
Herticulture & Ferestry)
SOLAN ~ 173 230
Himachal Frecdcsh

Tclephere:

Telccrem @
Telephene

: NEDUMKANCAN 63
(Dist. Icukki)

NUCIGEFE (04281-2245€
(Dist. Chickmacelur)

YERCAUD 256
(Dist. Selem)

TALIFARAMBA (Q4C82 2687
(Dist. Cernancre)

CHINTAPALLI 35244
(Dist. Visekbe)

SIRSI €797

VANULYAN, SOLAN
CACHGRH/T 32¢
(Nauri/Solen)
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rich Altitudc Resesrch Steticr

{Crissa Uriv.e of Acr. & Tcch.)

FCTTANMGI - 764 039 -
List. Kcreput, Crisse

Dept. of Geneties & Fl. Breeding

SKN Cecllecc of Agriculture Telcoramr : AGRICOL, JCBNER
(Fejesthar Acrl. University) Tclephere : JOBNEF 46
JOBNEF - 303 329 (Dist. Jeipur)

Cist. Jeipur, Pejesthen

Veir Spices Peseerch Stetion

(Gujeret Acricultural Uriv.) Tclcphehe @ JAGUDAN 02762-85 337
JAGUDAN ~ 382 710 (Dist. Mchsens) -
Dist. Mcheene, Gujerat

Dcpt. of Srices & Fl. Crops

Feculty of Herticulture Tclecrem : FAFMVAR, COIMBATORE
(Terril Macu Agrl. Univ.) Teleghene : COIMBATCFE 431222
COQIMBATOPE - 641 003 Telex : 0855 360 TNAU IN
Temril Nedu '

Feciemal Acrl. Res. Steticr

(Archra Fracesh Acrl. Univ.) Telephonc : GUNTUR 30517, 31297
GUNTUR - 522 034 & 31767
Ardhra Fradesh

ICAR Fescerch Comrplex fer

NEH Fcgion Telecrem ; AGRICCMFLEX, GANGTOK

Tacdunc, GANGTCK - 737 102 Telephone: GANGTCK 2240 & 2497
Silekim

Fecgicrel. Aerl. Res. Staticn .

(Anchre Fradesh Acrl. Uriv.) Tclephone : JAGTIAL 381 & 380
JAGTIAL - 505 327 (Dist. Karimrecer)
Cist. Kerimrnager
Archre Fradesh

Depeartrent of Vecetable Creps

(Cheuchery Cheran Sinch Teleoremr : AGFIVAESITY, HISAR
Heryera Aariculturel Univ.) Telephenc: 73721/207

HISAR - 125 Q02

Heryare

Cepartment of Herticulture

Tirhut Cellcge of Acriculture Telcgremr : COLAGFI, DHCLI

Fejondra Acriculturel Uriversity Telephorc: 062753-205
DHOLI - 843 121

Nuzetfergur, Biher



FUNCTIONING OF THE COORDINATED PROJECT

Incdie bcinc the "Land cf Spiccs" hes 2 pre-cminent pesiticn in
prccucticr of Spiccs ir the Wcerlc. Ve crew elmrmest cveryene of the
52-cdd Spiccs which ere pcpuler ercurcd the clcbe. The mest impertent
Spiccs cultiveted In Indie erc Bleck Fcpper, Smell Cerdercm, Lerge
Cercercem, Gingcr, Turmcric, Chillies, Cumir, Ccrienccr, Fenncl,
Ferucrcek, Cleve, Nutmco, Cirremcen, Gerlig, Seffren enc perheps Onicn,
ctc. The erce crewn tc Spices is ebout 2.\530 M he with thec prcducticn

cf ebcut 2.20 M tcrnes Fer enrum, The velt\:e of th¢se Spices preduced
is ercurd Fs.55C00 M, cf which mcre then 90% is ccnsumec ccmresticelly.

The mejer Stetes crewirg the Spices erc Kerele, Kerreteke, Andhre
Frecdesh, Temil Necu, “Pejesthenr, Guj%rat, Mehereshtra, Orisse, - Wcst
Bengcel, Utter Fredcsh, Mechye Fracdesh end Nerth Eestern Reaicn,

The ycer 1994*-95 sew ep upswinc in the expert ir Spices trecdc
enc Fe.6073 tcnnes Millicr wes cerncd es foreign oxchence by the
expert cf 154112 tennes of Spices. Still thcre is furthcr scope to
experd/ incrcesc the coxperteble surplus, cspecielly in Bleck Pepper,
Cercdemrem, Ginccr, Turmcric, Chillics en¢ Secc Spiccs. Of l'etc, cumir
erd the veluc edced sric}f‘s heve bceir in the fercfront. The Gevte cof
Indie hes elsc leunched embiticus spices cdevelcpmenrt prcgnerrrr:cs thrcuch
Centrelly Spenscrec Schemres curinc the VIII Fler; with € tctel cutley cf
Fs.125 crcres for the cntire Tler pericd. Nevertheless, the experciture
cn Splces rescerch hes sc fer bcen cnly mercirel erc cefferts erc still
mecc by thc ICAR/Gevt. cf Incie tc incrcese the budcectery previsicrs
erd prcevide mere tc this cetelytic scctcr.  Ar impcrtent requiremert for
the futurc will"‘ bc auelity cmsf:ﬁousr'css end mectinc the ISC stencerds
S0CO0 2rc the dcrrapc‘s frem the omcercine merkets of the Eurcpeen Uricr,
ASTA ctc.

The nctwerk of Centres uncer the Ceerdireted T rcjcet recse te
20 durinc the VIII Flen, with thc ecciticr cof fecur ncw Centres thet
wculd ceme  inte beirc frem April 1985 in VWcest Borncoel, Utter Precesh,
Mechye Frecesh erd Mehereshtre. Ve elsé‘ heve scven Vcluntery/

Ferticiprtine Certres in accditicn tc the ebceve.
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Tinc merdetery crcps of the spices Frejoct ere @

1. Bleck rcpper 7. Nutmrec
2. Cercemcmr (smell) 8. Cirremrer
3. Lerce Cercemom 2., Cumin
4, Gincer 10. Ccriancer
8. Turmcric 11. Ferrel
€. Clave 12, Fcrucreck

The sencticrce budeoet of the Coerdinetcd Preject for the yeer
10C4-55 was Fs.55 lekhs enc thc' furcds were disbursed thrcuch the
cifferert SAUs. The ectivitice ¢f thc Centres erc rcouleted by the
Ciscussicns mede cdurirc the corsccutive Spiccs Werksheops  includine the
letest conc viz., the XII Werkshep beld et Trichur curing July 1993,
frcther impertent ectivity bas bcen cvelueticn cf the Froject werk by
the OFT which werked threuch the cctefls of the Crojcect for the pericc

1882-21 ancd mecde severel recemrmenceticrs.

FEFFCRMANCE COF THE CENTRES
Biacl; pepper ceontres @

Thc werk et Ferniyur, Sirsi encd Chirterelli Centres heve been
sotisfectery; werk con bleck pepper hes elsc becn nitisted at the thrce
Cercdememr Conui6s Vie., Wuciccre, Fempedumpere end Yerceud. /A roview
mecting cn thc Fhytophthcere foct rot cdiscese wes held et Celicut durincg
Septewber 1994 end the  deceisicrs have beer  ircerpcretcd  In the
precremmres ot the relcvert Cortres. 2 ncw Multilccation 'I:rie-l (MLT-1V)

hes beer leid cut includirc the Vcelurtery Centre ot Ambeleveyel.
Ferniyur centre bes  beern  setisfecterily  mcectine  the demends  of
prccuctior end cistributicn cf ruclcus plentine meteriel cf the improvec
verictics. The pest of Asst., Prefesser (Flent Fetheolcoy) et Fenniyur as

well es Chintepelll ere vecept erc bprring this dcficiercy, the Contres
heve porformed setisfectc:v’*ily.

Cardamomm Centres :

The perfoermence of the Cercememr Certres viz., FPempecumrpere
erct Mudiccre have becn setisfectery. These Certres heve else iritietec
werk cr bleck pepper es por the cdecisicns of the Verkshep.  Survey
fer the inscct pests of cerdemrem ez well es bleck pepper hes beer
iritietec et Mucicerc. The pest of Asscelete Prcofessor (TClent Breecinre)
et Fempecdumrpere Centrc bes beer chifted to Anbeieveyel, uncicr  the

seme Univereity te leck efter the cxperiments or bleck pepper ond trec
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spices.  The pest cf Flent fethclecist hes becr vecent et Mucicere for
e lcre time; scme cf the cauipments sencticred for the MNudigerc ceptre
erc yct tc be prccured.

The Yerceud certre hes been rcguested tec recduce their werk-
lced cop Cercemcmr encd instced cencentretc cn bleck popper end  trce
srices. The . lepc  lerce cercemem  centre et Genctck  hes  been
precreseine smocthly except thet the pest of Juricr Horticulturist is

ctil]l vecent.

Ginger end Turmeric centres :
The ‘ Fottenci, Scler, Jectiel enc Chcli ccntres bheve  becn

preeressing  seatisfecterily. The Fctterci contre bes beorn Icecdire in
precducticn end distribution of secd metcriel of irprcevecd vericties cf
cinccr encd ‘turmeric; the Jectiel centrc hes cdere well i turmeric.  The
Scler Ccntre hes r;*edt sicrificert preocress in the biclecicel contrel of
rhizeme rct of cincer es well es screening of cermplesmr eceirst this
cdiscese. The intcrercpping triels es wcll es ccst bernefit erelysis beave
bcen successful with Scybear In circer for Orisse. Thc Scler Centre
hes been eskcd tc cdiscontinuc the werk opn turmeric. The NBFGF hes
becr  cclleberatce  for survey end  ccllcction of corwplesm et Scler,

Fettencl & Jectiel centres.

Tree Spices centres :

Ycrceud is the lere trec spiccs Centre with  Ambeleveyel,
Theciyerkucissel end  Fechiperei e cthor  [erticipeting/Veluntery
Ccrntres. A1l the ellctted triels heve been leid cut et these leceticrs

end erc meking setisfectory preoress.

Seed Spices centres :

Scvcrel multilceceticn trizls erce precececdine smocthly et Jebner,
Jecuc'en, Guntur, Ccimbetcrc, Hiser end DPhcli centres., All  thesc
Certrcs  (except Dheli) heve ealsc beern perticipetine In the Centrelly
Spcerscred Scheme “cor preducticr 2nd distributicr of impreoved varicties
cf seccd syplces. The Jebrer Certre hes come cut with ¢ vieble
recemrmencdetion te centrcl  the cumin wilt  cdiscesc. The pest cf
Herticulturist end (Clent Fethelecist et the Gurtur end Jecuden cortres
rcspectively ere vicert for ¢ lerne time erd the University cutheritics
heve  becr  remim’cd  ebcut  the  scricusncss. COr  the  whele,  the
rerfermeree of the seec spices cortres hes beer setisfectery.
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WEATHER DATA 1694

Certre @ Ccimbatore Letitucde :11°N
Lencitudc ¢ 77°C
Altitudc  :426.72m MSL
Scil type :Bleck cley lcem

NMenihly Reiny Mcer tcwep. (°C) Meer
Nenth reinfell deys FH (%)
{mer) (Ne¢) ‘mex) {Min)
STrUETY 72.7 2 2¢.2 18.6 ac
Fcorurry 22,0 3 31.8 20.5 &7
March 5.0 1 35.1 2C.4 a1
Arril 10.C 1 36.3 23.1 82
Ney 55.0 4 35.8 23.8 82
Jume 28.C 3 31.1 22.3 c
Sty 125.8 5 3C.1 22.3 74
Auc st 2,0 Nil 3i.1 22.3 a1
Gepiember 48,9 15 32.1 22.0 82
cstebere 256.9 15 30.€ 22.1 87
Neverber 171.© 10 28.1 2C.5 88
Decerber 1.8 Nil 28.8 16.1 g6
Tete) €0€.6 50
Certre @ Mudiocre Letitude $13°5C'N
Lencitude $75°3¢C°F
fltitude :1175MSL
Scil typc :Bleck cley lcem
Nenthly. Feiny Neen tcrp (°C) Mcer
Mcenth reinfell deys FH(%)
(ivm) {Mc.) (Mex.) (Mir.)
Jeruery 8.¢ 1 28.3 15.2 81
Fcoruery 2.4 Nil 2G.2 15.4 o3
Merch c.8 Nil 32.8 17.1 €3
Aeortl 70.2 K 31.€ 18.8 25
Ney €3.2 6 30.5 19.2 23
Jurc ©33.8 26 23.5 18.8 a5
July 147G.8 29 22.7 18.5 cé
Aucust 315.C 23 23.€ 18.3 Q7
Scpicmber 273.6 12 25.5 17.7 G6
Cctcber 340.4 i7 26.8 18.4 ¢5
Nevemrber 13.6 2 26.3 16.8 8¢
December Nil Nil 27.4 13.5 86

Tetel 3421.8 123




Certre ¢ Yerceud Latitucc ¢ 11,49N
Lencitucc : 78.5°F
£l1tituce : 1450 NSL
Scil tyre : Cley lcem

Menthly Feiny Meen terrpereturc(©c) Meen
Mcrth reinfell deys FH(%)
(o) (Nc.) Vex. Min,

Jenvery N Nl 22,9 12.5 63

Fcbruery Nil N1 24,0 14.6 56

Nerch Ni1 NIL 27.6 16.5 50

April 114.2 e 26.4 16.¢ 56

Mey 2C6.5 ¢ 28.4 18.4 61

Jung 76.1 ? 24.5 15.2 67

July 285,0 13 24.8 16.5 6C

fucust 210.6 10 24.9 17.0 65

Scptember 73.4 7 25.2 14.8 62

Qctcber 3n2.5 18 22.0 15.5 62

Ncvember 207.8 G 21.1 14.5 68

Cecenmber 23,7 3 22.8 11.C €2

Tctel 156 .8 85

Centrc ¢ Panniyur Letituce s 12,.5°N
Lcncitude : 74,55°E
A1titudc : O5m NMSL
Scil ty;c : Leteritc

Menthly ‘Feiny Mcen - tompereturc(©C) Veen
Merth reinfell ceys ' ' FH(%)
(mmr) (Nc.) Mex, Mir, - '

Jenvery 8.4 2 33.0 1¢.C 84.7

Februery Nil Nil 36.0 20.¢ 87.8

Merch M) Nl 35:9 21.8 87.7

fpril 131.0 ¢ 35.2 23.8 88.7

Vey 45,2 4 35.3 24.0 86.2

June 1364 .6 30 29.0 22,7 4.7

July 1838.2. 31 27.5 21.7 ©4.5

Aucust 810.4 25 28.¢ 22,0 3.7

September 216.0 14 3c.0 27.7 67.0

Qctcber 490.4 22 31.¢ 22,0 ¢2.5

Mcvember 84,2 € 33.0 21.0 84.8

Becember’ © ML il 3.9 18,7 6.0

Tetel A088.4

143




1C2

Centre : Sirsi Letitude : 14°3€'M
Lercituce : 74°5C'F
Fltituce : 61w NSL
Seil tyrce s Leterite
Mcnthly Feiny Ncen temrpcreture (°C)
Menths reirfell geys
() {Nec.) Mex. NMir.
Jervery Mil Nil 25,4 22.1
Fcbruery Nil Nil 26.8 21.3
Nerch 7.5 1 32.3 24.C
fperil 20.C 2 31.¢ 24,1
Mey 10.5 2 32.1 22.2
June §73.6 22 30.1 21.9
July 1347.5 31 25.3 23.2
Aucust 547.25 27 24,7 22.7
Scptemrber 2Ce.6 11 26.6 25.3
Octcber 56.8 13 25.4 22.3
Ncvember 7.5 2 24,4 21.C
Cccemrber Nil - 25.6 20.7
Tctel 2782.25 111
Cecrtrc @ Chintepelll Letituce s 17°52'N
Lercituce : 82°14'F
Altituce : 818 MSL
Scil tyge : Cley Lcem
Merthly Feiry Mean tempcpreturc (°C) Meer
Mcenths reirfell ceys - FH (%)
(rm) {Nc.) Mex. Mir,
Jeruery Nil Nil 26.4 1C.2 ge
Februery 31.5 3 27.2 13.8 e
Merch Nil Nl 32.5 15.4 €1
Arril 81.2 6 21.6 18.% &4
NVey 88.6 ¢ 33.0 2¢.7 84
Junc 138.7 15 27.6 22.2 co
July 378.2 23 26.8 22.6 8e
Aucust 259.9 1S 24,2 21.2 o1
Scptemrber 154 .6 11 26.7 26.4 88
Cctcker 241.3 12 26.3 1¢.2 a3
Neverber 51.0 4 24,4 15.2 Y
Becemrber Nil Nil 24 .4 S.4 88
Tctel 1425.C 102




1C3

Centrc : Sclen Letitude + 3C.5°N
Lencitude : 77.8°F
Altitude : 1000m MSL
Scil type : Leam
{
Menthly Feiny Mcen - terperaturc (°C) Meen
Mcrths reinfell cdeys . . FH (%)
(mm) (NC.) Mex. Min.
{
Jenuery 43,6 2 17.8 4.0 5¢
Fcbruery 106.2 3 17.5 4.3 €5
Merch 4.6 Nil 24.% 1.1 51
April 85.8 4 24.6 12,5 57
Mey 23.8 3 31.0 18.3 50
June 121.6 6 3z.g 20,9 58
July 307.8 14 27. 21.3 86
August 210.2 12 26.9 21.1 cC
September 57.6 4 27.1 18.2 78
Octcber 3.4 Nil 25.¢ 1.5 59
Ncvember Nil Nil 22.7 8.5 58
December 19.1 4 18.6 5.C 61
Tctal $83.7 52
Centre : Pottencl Letitude : 18°34'N
Lencitude 2 82°52'F
Altitude : 170 MSL
Scil type : Sency lcem
menthly Reiny Mecan temperature (°C) Meen
Mcnths reinfell deys FH(%)
(rom) (Nc.) Mex. Min.
Jenuery Nil Nil 24,3 20.4 77
Fcbruary Nil Nil 25.3 22.4 77
Merch N1l Ni) 23.0 21.0 é1
April 750.0 1 28.9 23.5 76
Mey 533.5 18 25.6 23.1 75
June 78C.C 19 23.C 16.0 75
July 800.¢ 23 21.0 18.0 85
Aucgust 168.7 22 24,2 22.8 85
September 174.C 13 27.8 25.5 75
Octcber 15.2 15 26.C 21.C 78
Ncvember 18.7 3 21.0 18.C 74
December Nil Nil 27.6 16.G 65
Tetel 324C.1 124




Centre : Pempadumperas Latitude s Q945'N
Lencituce s 77°1C'E
Altitude : 110Cm MSL
Scil type : Fcrest Lcam
Menthly Reiny - Meen temrpereturc (°C)
Mcnths reinfell deys e
(mm) (Nc.) Max Min.
Jenuery 18.6 2 26.0 13.5
Fcbruery 1C.4 3 27.0 14.¢C
Meirch 5.2 3 32.C 17.C
April 252.7 10 31.0 17.5
Mey 73.3 g 28,0 18.0
June 373.C 27 24,0 17.C¢
July 3¢4.0 28 25.¢C 14,0
Aucust 227.6 23 27.0 17.0
Septemrber 18C.0C 15 28.0 16.¢
Cctcber 453.8 24 27.0 17.0
Nevember 1€6.8 13 27.C 16.0
Cecember C.6 1 29,0 13.C
Tetel 2226.0 156
Centre : Jagtlal Letitude 18945 46"N
Lcncltuce 278°56'48"E
Altituce $243.4m MSL
Scil typc :Red sendy lcem
Mcnthly Fainy Meen tempereture (°C) Meen
Month reinfell deys FH(%)
(mm) (Nc.) Mex. Min,
Jaruery 2.4 Nil 3C.2 14.6 NA
Februery Nil Nil 32.1 17.2 NA
Merch Nil Nil 38.3 20.1 NA
April 3.4 Nil 38.3 23.0 51
May Nil Nil 44,6 27.8 3¢
June 198.2 11 35.6 25.1 69
July 362.6 16 30.2 2C.7 84
Aucust 214.6 13 NA 12.6 sC
September 4C.8 5 NA 20.3 1
Octcber 182.3 4 NA 21.1 82
Nevember 33.5 2 NA 15.1 74
Deccmber Ni} Nil NA 10.1 81
Tctel 1¢37.0 51
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Centre : Jcbner Lettituce T 26°5'N
Lencitude 3 75°20'F
Altituce s 427m MSLY
Scil type : Sency Lcamr

Mcrrhly Fainy Mean tempercturc (°C)
Mcnths reinfall deys
{mrm) (Nc.) Mex. mMin.

Jenuery 28.8 2 26.3 7.6 45

Fcbruery 2.4 1 25.8 7.C 27

Merch 2.C 1 33.8 14,3 21

April 1.2 1 44 € 22.4 58

May 6.4 1 42 .4 25.¢ 45

June 26,1 6 38.7 27.5 6C

July 123.5 1c 33.C 24.8 88

Aucust 101.4 1 31.2 24 .4 8s

Scptember 5.1 4 31.8 2C.4 85

Cctcber Mil Nil 32.5 12.7 65

Ncvemrber Nijl Nil 20.2 8.3 71

December Nil Nil 24.3 3.7 78

Tctel 37%.¢ 37

Centre : Jaguden Letituce : 23.52°N
Lengitucde : 72.43°F
Altituce : 8C.6m MSL

Scil type:Sencdy tc sendylcem

Mcnthly Feiny Meen tempereture (°C)
Mcnth reinfell deys . -

(o) (Nc.) Mex. Min.
Jeruery Nil Nil 31.3 22.4
Februery Nil Nil 24.C 14.4
Merch Nil “Nii 34,1 26.3
April Nil Nil 36.4 25.3
Mey Nil Nil MNA NA
June 232 6 4C.6 2€.6
July 268 15 32.6 26.3
Aucust 437 13 31.3 25.0
September 362 1e 33.C 25.3
Cctcber Nil Nil 37.1 1C.6
Ncvember Nil Nil 23.4 1€.3
Cecemrber Nil Nil 31.¢C 1C.6

Tctel 13C6 44




Centrc : Guntur L.etituce ¢ 16.18°N
Lencitude s 8C.29°E
Altituce : 32m MSL
Scil type : Bleck cleyey
Menthly Reiny Meen tempcrature (°C) Meen
Menth reinfell deys FH(%)
(mmr) (Nc.) Max . Mir,
senuery Nil Nil 31.1 16.7 €2
Februery 27.4 2 33.6 2C.6 ¢3
Merch . Nil Nil 37.¢ 22.8 88
April 17.4 1 30.7 24.2 87
Mey 21.6 2 45,2 27.3 84
June 44,6 5 4C.2 24.1 77
July 181.4 14 35.4 26.7 82
Aucust 164.4 7 32.0 26.2 83
Septemrber 45.6 3 34.5 25.5 82
Cccber 48%.C 13 3C.5 23.9 g3
Ncvember 216.3 5 29.6 2C.C c1
Dccemrber Mil Nil 290.8 16.2 88
Tetel 1341.7 52
Ceittre : Chold Letitude : 25.41°N
Lengitude : 34.6°E
Altituce : 52.8m MSL
Scil typc ¢ Sency Lcem
Mcnthly Feiny Meen tempereture (°C) Meen
Menth reinfell days RH(%)
(mm) (Nc¢.) Mex . Min.
Jenuery 43.8 NA 23.2 1C.1 68
Februery 37.2 " 24,7 11.5 o6
Mapch 81.C¢ " 31.1 15.2 83
April 43.8 " 35.4 2C.5 76
Mey 33.2 " 3e.8 24.3 78
June 76.6 " 3€.5 27.2 87
July 188.C " 33.5 26.8 87
August 277.0 " 32,5 26.1 &8
September 1687.C " 32.5 24,7 84
Cctcher Nil " 32.5 2C.3 86
November 34.2 " 28.5 14.7 ¢3
December Nil " 24.4 ©.3 10C

Tctel 1011.8




