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ABOUT THIS REPORT.....

It is our pleasure to pl'axce befocre you
the SIXTH Annual Report of the All India
Coordinated Research Project on Spices for the
period April 1, 1990 to Marcn 31, 19381. This
forms the sixth independant report of the
SPICES PRQJECT and covers the research
activities conducted during the 12 month
period. As the VIII plan would commence irom
1-4~1992 only, the intervening period 1~4-90 to
31-3-92 has been treated as "annual plans" and
accordingly the "1990-91 annual plan" activities
are presented in this document.

The Vellanikkara 'Centre (KAU) ceased
to function after 31-3-90 and consequently there
are 14 Centres, reporting under the Project.
The research projects have been continued as
approved during the VII Plan with additional:
experiments that were added as per decisions
taken during the CoimbatOt:e Workshop (August,
1989) . The present report also includes the
list of research publications from the
Coordinating Centres, budget, annual
meteorological data etc. We welcome your
suggestions to improve the quality of

YN0 -

Dr.S.EDISON
PROJECT COORDINATOR

presentation in future.
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INTRODUCTION

The All India Coordinat | Research Proje.. cn Spices was
initiated as a c¢ombined Préject on Spices and Cashewnut in 1971
with headguarters at Central Plantaticn Crops Rescarch Institute,
Kasaraged. In crder te eacurc undivided. zitenticn te the research
efforts con spices, the Indian ‘Ccunc’ﬂ f:f Agricultural Research
bifurcated the above Frecjeet t¢ two Frojects viz., cne for Spices
and the other for Cashewnut. - The 'inaepcrzdent Ccerdinated Project
fer Spices. started functicning from September 1985 and the
headquarters cof this Project was later shifted to “the National
Research .. Centre “for Spices, Calicut. This Naticnal Research
Centre fcr Spices has come intc» existence at ‘Calicut,-by upgrading
the erstwhile Regional Staticn of the CFCRI .at Calicut and by
merging the  Cardamcm Research Centre (¢f the CPCRI) at
Appangala, Dist. Madikeri, Karnataka. The Prcject Coordinator’s

Cell functions at ‘the NRCS, Calicut from March 1986 cawards.

This Cecordinated Research Prcject .wes initiated in 1971
with 4 Coordimating Centres and expancded to 15 Centres during the
VII Plen. However cne Centre viz., the Vellanikkara Centre (KAU)
was discontinued with effect frern April’ 1, 1990 and the Gangtck
Centre uuder #ne' I7CAR fcsearch « Cémplex for, NEH -Region ‘was
centinued  as “a ‘“ch—P_lan“‘ compenent ‘und‘ér ‘ the ICAR Institute.
'The Gangtok Centrd fell Acwever ‘ccntinve t¢ be a Cocrdinating
Centre althcugh® the funding is frcm the Non-Plan funds of tixe
ICAR. Hence there are 14 -Cenfres as cn .'Apri]_"lg 1990. In \i;’;ew
of the delay | .
given for an Annual Flan cf *1990-91" for all the Centres under

the Prcject. -The Research #n these 14" Centrcs are being taken up

n implementaticn of the VIII Flan, a sancticn was

(=N

Pepper and Cardamem in 3 Centres each, Turmeric, .Coriander and
Fenugreek in 4 Ceéntres ¢ach, Ginpgér, Cumin and Fennel in 2

Centres cach and Large Cardamcm at 1 Centre.

In additicn, the Prcject has twe Voluntary Centres, viz.,
the Department .of Vegetable Crcps, Haryana Agriculturél
University, Hisar and thc Indian Cardamom Research Institute
(under the Spices PErard), Myladumpara, Kerala. Scientists from
these Veluntary Centres alsc participate in the Werkshops of the

Project held froem time to time.
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The main tbjectives of the Spice: Project are :

iy  evelving high yielding varicties resistant/tolerant to diseases
an? pests;

ii}) standardissticn of agro-techniques for the crops under
different agreclimetic conditlons;

iii) evclving conirel measures for wmajor pesis 2nd diseasces; and

ivy werking 2s an ' inter~face angd feed-back between the
Agricultural Universities and the Naticnal Research Centre for

Spices [/ Central Plantation Creps Research -Institute and ICAR.

An outlay of Rs.37.33 lakhs has been provided fcr the
Annunl. Plan of 1960-91 fcr all the 14 Centres which hewever did
not include items of expenditure on ‘"equipments, wcrks" etc.
because it was an Annual Plan. The needs of the different
Centres are hcwever being taken up within the allccation under
Annual Flan. The woerk on construction of stcrage/propagation
sheds taken up during the VII Flan at Chintapalli, Jobner » Sclen
and Panniyur Centres have zll been ccmpleted and put under use.

The Srel Werkehep of the All India’ Cocrdinated Research
Project on Spices (& Cashewnut) wes held’ at CPCRI, Kasaraged in
December 1971 whexein ".the raccarch oroblems te be tackled under
the Prcject wereA identified and the .technical programmes drawn
up. Since then, the perfermance of the various research
programmes under this Cecrdinated Prcject was reviewed at the
Vierksheps  held in 1972, 1975, 1978, 1981, 1983 and 1985;
besides, group :ﬁeetings wez:e alsc held whenever required
especially for the mincr and znnual spices sc as tc incorporate
necessary modiricaticns in the technical programmes. It has been
cdecided by the ICAR that hereinafter, the Spices Workshop will
be: held independenﬂ); as an =nnual feature, de-linking from the
present  practice <f “combined Werkshop of 2ll the Coordinated
Projects . in Plantaticn Crcps'., Accordingly three independent
Werksheops have been cenducted viz., in 1987 (Guntpr, QAP), 1688
{Sclan, HP)' and 1989 (Coimbatore, TN) so far; the last Workshop
was ccnducted during August 1989 at Ccimbatcre, Tamil Nadu and

the Prcceedings cf the Workshep aiready, issued.
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Even thcugh there was a2 roguirement to bring cut the
Annual Repcrts for the calendar yesrs as per instructions in the
immeciatc past, the pclicy has ncw becn revised.  Acccrdingly
the present fArnual Rerert is fcr the financial yeor viz., April 1,
1690 t- March 31, 1991. The prescnt repcrt is presented as tv;ro
chapters, cne fcr the Teckpicel and the cther for the

Organisaticnal aspects.

Cr. M.C.Nambiar was the first Prcject Ccorlinator of the
ccmbined Precject on Cashew and Spices right fr-m its inception in.
1971 and he retired cmn April 3¢, 1985. Dr. M.K.Nair held
additional charge of this Prcject-‘until DPr.S.Edison tcck.. cver as
Prcject Cocrdindtor (Spices) Jduring March, 1986. We would like
tc place on record cur gratitule for the dedicated services
rendered by Dr.M.C.Nambiar in establishing the varicus Research

Centres since 1971.

We would alsc place cn record the great vision, dynamism
and the services rendered by Dr.K.V.Ahamed Bavappa, the then
Cirecter, CPCRI for having been instrumental in initiating and
cstablishing the host Institute viz., the CPCRI and the' varicus
coerdinated vp‘rc-jects on plantaticn creps. His personal interest in
Cevelopment cf the Spices Project is duly acknowledged and he
was also respcnsible for cresting the indgpendent preject for
spices <during the VII TFlan. It is my proud privilege tc
acknnwledge the” help, guidance and suppcrt received from
Dr.M.K.Nair, Director. CPCRI in the varicus activities of the
Ceordinated Project. I wculd alsc like tc thank Dr.A.Kamadasan,
Directcr, NRCS and my cclleapues at NRCS for having helped me in
the “smcoth running and cther activities cf the Project during "the

pericd under repcrt.

(Dr. S EDISON)
PRCJECT CCORDINATOR



o
ii)
iii)

iv)

CHAPTER-I : TECHNICAL

PROJECT CCORDINATOR'S REPORT

TECHNICAL PRCGRAMNME

EXPERIMENTLL RESULTS

GERMPLASM HOLDINGS

14

88



PROJECT COORDINATOR'S REPCRT

Tite A1l India Crerdin ied Spices Impr.vement Frcject
envisapes research on Cardamcm, Pepper, Ginpger, Turmeric, Cumin,
Ceriander, Fennel, Fonupreck and Lerpe Cardamr-m. The research
rregrammes are carried cut in 14 Ceuntres spreal cver in the
various Apricultural Universities in the country as  enlisted
elsevwhere. The Headquerters of thie Troject is lccated at the
Naticnzl Research Centre fcr  Spices, Calicut. The Research

Cenires under the Pigject are Jeeated " in Ziffercnt agro-climatic

regions in § States.

The first Workshep of the ccmbined All India Cccrdinated
Spices and Cashewnut Improvement Prcject wes held at Kasaragod
in 1971 and formulate? research programmes on perper, cardamem,
ginger and turmeric and in the beginning, 5 centres were
functicning on Spices. The research cn ccndiments was initiated
after the third Wcrkshcp held at Coimbatcre an? the subsequent
Wecrkshops held at Gea (1978), Trichur (1981), Calicut (1983),
Trivandrum (1985), Guntur (1987), Sclan (1988) and Crimbatcre
(1989) reviewed the progress cf implementation of the technical
programmes at varicus centres. The VI Plan enabled starting of
twc new centres on Fepper, cne on Cerdamcm 2nd cne on Ginger
and Turmeric. During the VII Plan, an additicnal centre for
Turn';eric in Andhra Pradesh and for Large Cardamem in Gangtck
have started functioning. The Vellanikkara Centre which
functioned during the VII Plan was dJdiscontinued with effect frem
April 1, 1990. There are 51 experiments which included 9 on
Carcdamcm, 5 cn Pepper, 4 cn Ginger, 2 on Turmeric, 3 on Large
Cardamcm and 28 cn Condiments. The brief repert cn the work

carried out during 1990-91 is summarised belcw:
1. Genetic resources :

Panniyur centre imprcved its Black Pepper cnllection by
additicn frem Karnataka, bringing t~ 200; Sirsi has 75 including
wild 2ccessions added during the vyear. Pcttangi maintains the
lrrgest germplasm viz., 155 in Turmeric and 124 in Ginger and
this Centrc has supplied material tc Jagtial, Sclan and Ccimbatcre

Centres as well as NRCS. Sclan Centre added 59 new accessicns



tc the Ginger ccllections, thcugh a NBPGR-jcint survey. The
Cardamcm permplasm at Mudigere Jentre wes freely exchanged with
the NRCS Apranpela  Centre. In Large Cardamcm, adAiticnal
permrlasm was brcught frem  Arunachel  Predesh and parts of
Sikkim., Gormplasm  in  sced spices remzin almest static and
effcrts  are underway t~ impect/exchange frcm mediterrancan

ccuntries thrcugh ihe NBPGR.
2. Crop improvement :

Varieties Fanniyur-2, Fanniyur-3 and Panniyur-{ have been
relecased with average yield of 1954 kgl/ha, 1749 kg/ha and 975
kg/ha respectively. About 5 lakh rocted cuttings c¢f these
varieties have been distributed. PV-1 cardamcem selection is in
acvanced stages for release by KAU an! in case <f M-1l, cardamcm
varicty frem Mudipere (UAS), 25 kg of seed capsules were
distributed, each kile sced vyielding @ 70000 seedlings. The
cultivar 'Pink Grlsey' in Large Cardamom has performed supericr
in 2 ycars successively; clene 4 (green cardamcm) has been
identified ond both are being prcmcted for release as varieties.
The Pottangi centrc has release? the secend variety in  Ginger
viz.,'Suruchi! 2nd a third variety "Surabi" is under comsideraticn
for release; the last cne has less fibre (4%) content and yields
better. In Ccriender, varieties 'Sadhana' and 'Swathi!' have been
released by the APAU. These twc varieties have an average
yield, eesential ~il and Zixed il of 1025 kg/ha, 0.2% & 9.2% and
885 kg/ha, 0.2% & 9.6 % respectively, The Coimbatore Centre has
relecased 2 new varicty Co-3 with an yield of 644 kg/ha and had
less incidence of wilt and grain mould; Ce-3 had 2 seed oil

centent of 0.4%. At Guntur, ccriander ace. ATP-82 reccrded the
highest yicld cf 692 kg/ha.

3. Crop Prcdution :

The mest econcmical Acse of NPK fcr Black Pepper has
been reccmmended as 50:50:150 kg NPK (per ha) respectively.
Amcng  the live standards f~r Black Pepper, those grewn on

Ailanthus malabaricum gave maximum yield. At Yercaud, high

density planting ~f cardam~m with a closer spacing of IM x 1M

fcr Malabar was foun? supericr.



In Ccriander, arplicatics ~f N @ 6C kp/ha in 3 equal
splits, applied as basel, 30 days after as tcp dressing and again
after 60 days - under irrigated conditicns - gave higher yields at
Jebner.  Leaf plucking if dcne 75 days after scwing, up to 50%
did n~t affect grzin yield of coriander. Sowing , coriander in
kharif in Guntur gsve 658 kg/ha when sown cn 15th September.
Cumin wher breadcast and »pplie? with 20 kg N/bha in single dcse
gave higher yields. In Fennel, applicaticn of N @ 97 kg/ha in 3
equal splits given as basal, 30 DAS and 60 DAS gave higher
producticn in Jebner. For procducing the "Chewing type", fennel
can be harvested when the grains are of "half length size” and 30
days after anthesis. Fenugreek when sewn in the first week of
Ncvember gives prcfitable crcp. At Jcbmer, it was found that
when the IW/CFE ratic is kept at 1.0, the fenugreek crop gives
the hipghest seed yield of 14C0 kg/ha; aleng with, 'PZOS can be
applied @ 60 kg/ha.

4. Crop Protection :

Phytcphthora foct rot disease caa be ccoptrclled by

spraying with 1% Bordeaux mixture done thrice and dJdrenching the
basin cncé, befcre cnset of menscon.  Metalaxyl and Al-Fesetyl
ccmpounds are supericr in performance at Sirsi and cn par with
Berdeaux mixture at Panniyur; however the cost cf treatment was
high. At Mudigere, the cardamom cultivar "“Fink Pseudcstem! was
identified as tclerant tc leaf spct disease. The Pestalotiopsis
leaf spot cf Large Cardamcm is ccntrclled by spraying Blitox 50 @
0.3%.

In Cardamcm, the azhukal dJdisease was ccntrolled by
spraying 1% Bordeaux mixture as well as scil  drenching.
Nematode infestation in cardamom nurseries was contrclled by
applicaticn of Temik granules, whercas the roct grub has been
effectively checked by Carbofuran 3% G @ 8-10 g/clump, applied
during June-July & November-December. Leaf diseases in cardamom
nurseries have been ccntrclled by spraying with Dithane M-45
(0.25%).



Weed contr~l in cumin has been achievel with Tcrbutryn @

c.5 kg a.i./ha. Cumin blight cause” by Alternoria burnsii was

centrclled by spreying Dithane M<5 ~r Cupramar € (.8 tc 1.C
kg/ha, the first spray tc be pgiven at the time of flowering,
fcllewe? by fortnightly intervels. Grain mculd cf ccriander has
been ccntrelled by spraying Carbendazim C.1%, aprlicd 26 days
after grain set.



TECHNICAL PROGRAMME

The Technical Programm: cr the AICRP con Spices used to be
finalised during the Meeting ccnvened under the chairmanship of the
Directcr General, ICAR and discussed in the Prcject Implementalicn
Cemmittee.  The discussicns nermally pertain tc a2 "Plan" pericd and
last PIC has reccmmended Projects that were in cperaticn during the VII

Plan pericd viz., 1985-9C.

Since the VIII Plan wcul? start from April 1, 1992, the
intervening periocd cf two years will have the technical pregrammes as
appraoved during the Werkshops of the Prcject, Jdecisions taken during
the Group Meetings etc. Several new experiments were alsc initiated
during 1990-91 especially thcse on multilecation trials. The list cf
experiments are prcvided belcw creop-wise,

I. CARDAMOM

1. Germplasm. ccllecticn, descripticn of types & varieties and their
evaluaticn

(Mudigere, Yercaud and Pampadumpara)

2. Multilccaticn trial/comparati.e yield trial (ML™T 1988 series-~II)

(Mudigere, Yercaud and Pampadumpara)
3. Mutagenesis in Cardamem (Mudipere and Yercaud)

4. Hybridisation and selecticn in CarJdamcem

(Mudigere and Pampadumpzra)
5. Preliminary yield evaluaticn cf prcmising cultures (Muligere)
6. Mznurial experiments . (Mudipere, Yercaud and Pampadumpara)
7. Studies cn the effect cof fézl'f’:ﬁi.zer levels cn the yield of
cardamcm under natural shade

(Mudigere)

8. Micrecnutrient requirements of ceidamom

(Mudigere, Yercaud and Pempadumrpara)



II.

1II.

G. Zweluaticn of types an? varictics of carvdamom  for  drcught

“rlerance (Mudligewe)
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1Z, Screening of varieties/sultares for vresisinnce to auvrsery leaf
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spot (Mudigere)
13. Studies on clump rot or azhukal discase (Pampadumpara)
14, Biclegicnl contrel of cardamem rhizcme: ret (Moedipere)

15. Influence of light imtcnsicy ond nutrients cn growth and yield of

cardamcm  (Mudigzre)

LARGE CARDANCM

1. Germplacm ccilaction, desenizticn and eveluation  (Gangtck).

2. . Comparative vicld trial (OVI-11 with high yieldling. clcnes

4

{Gangick)

. i - .
3. Identifying  Zolerant tyres
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and  evelving
contrel weasurce {Gangick)

4. Fungicidal evaluaticn zgainzt lenf streck disease  (Gangtck)

BLACT PEPPIR

1. Germ=nlasm ccllection, desoription and cvaluation

(Pamniyuvr, - Sivsi and Chintenazlli)

. P

2. Ccmparative 7yisld ‘rial of gelzclted cultivars (CYT / MLT 1984;
Series~I}

(Pannivur, Chimiapall? and Sivei)
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3. Multil~caticn trial -f promising pepper cultivars (MLT 1984
scrics-II)
(Fenniyur, Chintapalli and Sirsi)

4, WVultil~caticn trial in black pepper (MLT 1987 Series-11I)
(Panniyur, Sirsi, Chintapelli and Ycrcaud)

5. Intervarietal hybridisaticn t~ evclve high yielding varictics
(Panniyur)

6. Manurial requiremecnts of bklack pepper (Sirsi)

7. Irripaticn-cum-fertilizer requirement in black pepper
(Panniyur anc Sirsi)

8. Investipaticn of quick wilt and slcw wilt diseases of pepper
including testing of systemic fungicides
(Panniyur, Sirsi and Chintapalli)

G. Observaticnal trial fcr cecntr~l ~f quick wilt in farmers field
(Panniyur)

10. Field trial fcr the contrcl of slcw wilt disease ~f black pepper
(Panniyur, Sirsi and Chintapalli)

11. Studies cn the ccntr~l of nursery diseases cf perper
(Panniyur and Sirsi)

GINGER

1. Germplasm ccllecticn and cvalusti-n  (S-lan and Pcttangi)

2. Initial evaluaticn trial (Pcttanpgi and Sclan)

3. Multilccaticn trials (MLT 1987 series-I, MLT 1988 series-II)
(Ecttanpi and Sclan)

4. Effect cf intercrcpping in pinper (P-ttangi)
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5. N¥E trial in ginger (Pottangi)

6. Germplasm screening fcr rhizcme ro (Srlen)

7. Evaluaticn cf germplasm fcr quality characters of pinger
(Sclen)

8. Effect cf seed treatment rn rhizcme ret of ringer (Sclan)
V. TURMERIC

1. Germplasm ‘ccllection and evaluaticn

(Sclan, Pcttangi, Japtiel and Coimbeatcre)
2. Initial evaluaticn trial (Pcttangi, Ccimbatcre and Jagptial)
3. Ccmparative yield trial (Pottangi)

4. Multilecation trizl on Turmeric (MLT 1987 series-II)
(Sclan, Pottangi, Jagtial and Ccimbatore)

5. Effect of intercrcpping in turmeric (Pcttangi and Jagtial)
6. Quality evaluaticn of germplasm ccllection/varieties (Sclan)

7. Effect of stcrage cn curcumin ccntent (Solan)

VI. CORIANDER

1. Germplasm ccllecticn, maintenance, evaluaticn and screening
arainst diseases

(Jcbner, Jagucden, Guntur an? Crimbatcore)

2. Initial evaluaticn trial (Ccimbatore and Guntur)

3. Ccmparative yield trial / Ccordinated varietal trial
(CYT 1989 Series~1) (Guntur, Ccimbatcre and Jrbner)

4. Multilcecation trial on Ccriander (MLT 1989 Serics-I)
(Jcbner, Guntur and Jagu-ian)



VII.

s 12 ¢

5. Mutaticn brecding  tc eviuve vakfeties with  carliness and
resistance tc cCiscase
(Ccimbetore an? Jebner)

6. Effcct ~f “ifferent stages of harvesting "~a yiel? anl ocuality of
ccriander varietics
(Jcbner and Japudan)

7. Respcnse of coriander tr fertilizer (Jcbner 2n- Guntur)

8. Studies cn the prain mculd/wilt Aisease of ccriander
(Ccimbatore)

9. Evaluation of c-riander fcr essential cil ecntent (J-bner)

CUMIN

1. Germplasm ccllecticn, maintenance, evaluaticn and screening
against -Jisease
(Jebner and Jagudan)

2. Multilcecaticn varietal triel (MLT 1987, MLT 1989 Series-I)
(Jcbner and Japudan)

3. Breeding for wilt resistant variety in cumin (Jcbner)

4. Effect cf crcp gecmetry and seed rate on yield cf cumin
(Jcbner and Jagudan)

5. Evclving contrcl measures against wilt disease (Jagudan)

6. Studies cn seed born myccflcra of cumin (Jrbner)

7. Quality cvaluaticn studies in cumin (Jcbner)

8. Adaptive trials of promising cultures of cumin at different

taluka see? farms

(Jagudan and Jcbner)
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VII1. FENNEL

X.

1.

Germwplam ccllecticn, maintenance and® evaluaticn
(Jcbner an? Jagudan)

2. Multilccaticn trial in fennel (MLT 198G Series-I)
{Jcbner and .Japulan)
3. Studies cn intercrcpping in fennel (Jcbner)
4. Effect cf nitrcren levels an! stages of umbel picking cn yield
and quality of fennel
(Jcbner and Jaguden)
5. Quality evaluaticn cf fennel for vclatile cil (Jcbner) .
FENUGREEK
1. Germplasm collection, maintenance, evaluaticn and screening
against roct knct nematrde & powdery mildew
(Jcbner, Jagudan, Guntur a2nd Ccimbatcre)
2. Initial evaluaticn trial (Coimbatore)
3. Ccmparative yield trial (CYT 1989 Series-I)
(Guntur and Ccimbatcre)
4. Multilccation trial (MLT 1989 - Series-I)
(Jcbuer, Jagudan, Guntur and Ccimbatcre)
5. Evolving varieties resistant tc pcwdery mildew thrcugh mutaticn
breeding ., (Jcbner)
6. Effect of irrigaticn and phcsphcrcus (Jecbner and Japucdan)
\
7. Studies cn the contrcl of rect rot disease ¢f fenugreek by scil
amendments and antaponistic fungi
(Ccimbatore)
8. Adaptive trials (Jobner)

LRC I N )



I, CLRDARIOM

1. GERMPLASM CCLLECTION, TESCRIPTION OF TYPES AND VARIETIES AND

THEEIR EVALUATION
(Mudigere, Yercaud and Pampadumparz)

Cne ninety five entries were gplanted Aduring 1689 and fifty
entries during 199C at Mudigere. They are being evaluated and
freliminary data ccllected and the data as per descriptcr will be
collected .systematically during ensuing Kharif 1991. In the 195 entries
planted during June 1989, 77% cof the entries produced panicles Jduring
2nd year after planting while 23% continued to be in vegetative rhase;
ugp to 9 panicles were produced per clump. The preliminary data
ccllected clearly indicate genctypic differences in the ccllectizn with
respect tc panicle initiation. In the entries planted for -clonal
multiplicaticn 34.5% prcduced panicles Aduring second year and data
indicate genotypic differences exist among germplasm for panicle
initiation.. ' Panicle ‘initiation during: 1990 was umisually early and
_ revealed that 91.8% cf the clumps 'entered reproductive phase and the
remaining 8.2% were late for flowering. In scme ccllecticng, suckers
and panicles per plant were mcr~ than 50 (Cl-692, P-20, EB 1277-7,
Anamalai-1, P-1¢ and P-8). One hundred and thirty eight entries
attaine? height exceeding 200 cm; 47% cf the ccllections were found

susceptible tc shcot borer.

Amcng 533 plants cf unknown identity, 16 were with errect
panicles, 23 with semi errect panicles and the rest spreading type, five

plants were identified as long panicle and multiple branched types.

Plants c¢f unknown identity from the concluded ‘"diallel
experiment” were separately planted fcr isclating superior genctypes;
73.3% of these plants flowered during the 2nd year.

The 35 germplasm accessions maintained and evaluated at Yercaud
in the new compact block, wide variability -exhibited for menthly
bicmetrical cbservaticns reccr?ed on plant height 97.3 cm tc 284.2 cm,
pumber of suckers 4.9 to 35.2 and number cf leaves per clump 33.9 to
256.1. Harvesting <f capsule <f the first bearing is in progress. A
wild type viz., Alpinia prandiflcra has been added to the germplasm.




At present 56 cultivate® and 15 wild relatives are maintained zs

germplasm »t Pampadumpara Centre.

Ccmments ¢ The frermplesm cbtained from NKRCS Cardamem Reseazrch
Centre, Appangale by 2an exchanpe prcgramme may be
established eariy, multiplied 2nd evaluaticn reports
furnished. Exhaustive survey nee to be cenducted in the
Western rhats' and the Cdescriptcr fcr IBPGR may be

finalise? early fcr acdopticn in Mudipere Centre.

2. MULTILCCATION TRIAL/COMPARATIVE YIELLC TRIAL
(MLT 1968 Series II)

(Mudigere, Yercaud and Pampadumpara)

The MLT laid cut with 10 entries at Mulipere (1988) was
vitiated due tc Kotte discase and therefcre relaid during 199C. The
przliminary data viz., mortali-ty, rercent, percent of plants preducing
new suckers, number cf new suckers and leaves per plant etc. are being
sbtained. Mortality of suckers was highest in case of SKF-14 (11.11%)
and lcwest in case of CL-726 and SKP-51. Percentage of plants which
prcduced new suckers in 75 Jdays was highest in CL-726, number cf new
suckers produced per plant were highest in Mudigere-1 and number of

leaves prcduced per new suckers was highest in sel-8CC.

At Yercau? a MLT (Series II, 19€8) with 12 entries was laid
cut during July 1988 and is in prcgress. The mcrphclogical attributes
and the vyield data reccrded fecr the first time Juring the current
harvest season 1990-91 was provided in Table-1. The selecticn SKP-51
excelled cther entries in the mcrpholegical characters and  SKP-51
reccrded the highest capsule yield <f 83 kg/ha which was statistically
significant.
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Table 1 : PERFORMANCE OCF ENTR:dS IN MLT-II (19¢8) AT YERCAUD
CENTRE (19%50-91)

Entry/ Plant Neo »f Neo ¢f Noo of  Yield of

Acc.Nc. Scurce heipht  suckers 1leaves  panicles capsules
(cm) (kg/ha)
CL.726 RRS Mudigere 152.8 7.3 52.6 6.5 36.C
CL.679 KRS Muligerc  146.5 4.6 28.9 2.0 25.0
CL.683 RRS Mudigere 147.7 4.9 32.7 3.0 26.3
P.1 RRS Mudigere  147.9 4.4 30.8 6.C 22.3
Sel.262 CRS Appangala 177.4 7.C 5C.6 2.4 24.6
Sel.800 CRS Appanga;la ‘171.9 G.6 64,6 3.9 31.0
Sel.112 CRS Appangala 225.6 13.8+ 102.9 1.1 55.3
SKP.14  Sakleshpur 126.6 11.5 74.7 9.6 59.3
SKP.51  Szkleshpur 227.¢ 22.4 159.7 14.9 83.0
PV.1 Pampadumpara 206.¢ 12,4 96.7 4.6 38.0
Malabar ILccal check 209.3 18.3 125.1 11.8 72.6
Myscre Lccal check  207.7 9.7 70.1 8.2 47.3

CD (P=0.05) 8.64

The trial was nct laid cut at Pampadumpara Centre.
Comments : The trial is making satisfactory progress in Mudigere &

Yercaud Centres. In spite of repeate? requests and
perscnal visits, the Pampadumpara Centre has nct taken up
trial.

3. MUTAGENESIS IN CARDAMOM
(Mudipere and Yercaud)

The data cn pseudcstem height and sucker number cf M-l
seedlings of cardemcm planted in mainfield during 1989 at Mulipere were

ccllected and presented in Table 2.
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Table 2 : CBSERVATION CN MCRTALITY AND MORFHCOLCGICAL CHARACTEKRS
IN M-1 GENERATICN CAKDAMCM PLANTS

Treat Nc.cf plants Morta  Pseuilzstem Neocf  Suckers No./plant
ment trans survi lity heirht cm leaves/ 10 men- 16 men-
plan ved % 10 mcn- 16 mon-  pscuic— ths ths
~ted  after ths ths stem crep crce
1C crep crep 1¢
months mcnths
crcp
Contrcl 108 68 37 66.9 119.6 11.0 8.2 21.3
1 KR 96 5C 48 58.7 98 ,9%* 1¢.8 4,8%%  14,3%*
2 KR 96 34 65 48 . 3%* 98 .8*%* 10.3 5.2%%  18,1%*
3 KR 48 2C 58 42 ,4%* 08 ,2%* 9.2%%  4,4%% 14, 8%+
4 KR 96 54 44 54.3%*F T 106.9%% 10,3 5.8%*%  16.1%*
5 KR 156 58 37 61.0 115.9%* 10.9 7.1 20.7

** - t test significantly Jiffering mean frcm contrel.

Pseudcstem height was significantly lcwer in all treatments fcollowing
gamma rays trcatment which varie? frem 115.9 tc 98.2 cm in the
treatments th;m in the contrel (119.6 ecm). The height decreased with
dese frem 1 t¢ 3 KR but was on the higher side and significantly
highei' at a2 higher dcse of 4 and 5 KR. Sucker number per plant alsc
shcwed 2 similar trend. However 5 KR treatment was on par with

contrel a2nd there was sipnificant reducticn in cther treatments.

Ccmments : During the Ccimbatcre Workshcp (1989) it was decided to
delink this experiment from the Coordinated Project and
this has been ccmmunicated. However, the work is being
centinued by the University.
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4. HYBRIDISATION AND SELECTION .N CARDAMOM

(Mudigere and Pampadumpara)

Evaluaticn cf OF seedling progenies of selected F-1 hybrids and

premising clcnes (Mulipere)

The sclecte?! F-1 hybrids which reccrded relatively higher
yiel¢ frcm the "diallel experiment" were multiplied ip isclated blccks
alcng with prcmising clcnes. The seedling pregenies of these selecticns
were cvaluated for yield and yiel? attributes and ccmpared with the
standard check, Mudigere-1. Data were ccllected on plant height, and
sucker number per plant after 3 mcnths and € menths following
transplanting. Out of the 62 cntries, 42 were selected? Fl1 hybrids and
20 were promising clcnes; and amcng these, significant variability with
respect tc heipht was cbserved, in meost of the F-1 hybrids than in
premising clones.  Similarly variability for sucker was alsc mcre in
case cf hybrids than in promising clones. Amcng the 13 entries which
showed enlarged wvariability for bcth '"height and sucker number", 12
were hybrids and one was a promising clcne. Thus, as compared to
8.33% of the *"clones", 28.6% <f the hybrids were fcund suitable for
making a selecticn. Hence selecticn prespects appear better in seecling
prcgenies of the hybrids than in seedling prcgenies cf promising clenes.
Mcre than 50% cf the plants in case of fcur entries (D-18, D-496, D-516
and HS-1) were early in bearing and produced panicles by 1C moenths

after transrlanting.

Comments : Pampadumpara Centre has nct ccnducted the experiment due
tc absence of Plant Breeder and however, the post has
been ncw redeplcyed at Ambalaveyal (RARS - KAU) to werk
on Black Pepper.

5. PRELIMINARY YIELC EVALUATION OF PROMISING CULTURES :
(Mudigere)

A trial with the twc promising cultures with bcld capsule size
viz., D-751 and HS-1 along with cther seven prcmising cultures as well
as Mudigere-l were taken up fcr their evzluaticn. Mortality of suckers
was highest in D[-751. The percentage of plants which preduced new
suckers in 75 days was highest in case of CS-6, CL-664 and MuZipere-1
and after seven menths, was ﬁighest in case <f D-751 and Cl-37.



6. MANURIAL EXPERIMENTS

(Mu'ipere, Yerczud and Fampalumpara)

The cxperiment was laid cut at Mudigere during 1987 to study
the response cof NFK on yiel? cf cerdamcm under unifcrm ccirmat shade
ant  the wvariety use? was unifcrm wenoclenal  Mudigere-l. The
treatments ' (NFK 3x3x3 factcrial -~ 27 treatments) were impcsed during
1988. The results dc nct indicate any significant variaticn in yield in
the second year alsc. However, the respense tc fertilizer was mcre

proncunced te higher levels of fertilizers.

In the relaid out experiment at Yercaud (July 1989) the mean
data indicated that the treatment 100:100:200 kg NPK/ha recorded
maximum gplant height (181.63 cm) and nur,nber‘ rf leaves per rlant
(81.66). Treatment 100:100:100 kg NPK/ha registered maximum number cf
suckers/plant (21.85). A new NPK trial was laid cut with Malabar

variety (Oct.199C) with 6 treatments base? on the X Workshecp (1689)
reccmmendaticn.

The experiment has been ccnducte?d for three years at
Pampadumpara Centre using variety FV-1 under unifoerm (ccir mat) shade
andl it has been ccmpleted. Prcled analysis of yield data (frem July
1986 t~ Dec. 1988) showe? no sipnificant 'difference between 27 different
treatments.

Ccmments ¢ The new experiment planned after the Crimbatore Workshop

(1989) will have tc be laid cut at Pampadumpara Centre.

7. STUDIES ON THE EFFECT OF FERTILIZER LEVELS ON THE YIELD OF
CARCAMOM UNDER NATURAL SHADE.
(Mudigere)

As per X Workshop decisicn,- 2 new manurial trial was initiated
(199C) with six fertilizer treatments. (NPK levels kgo/ha (-C-0, 75-75-
15C¢, 100-100-175, 125-125-200, 15C-150-225 and 3£-38-75). The initial
observaticns®-of the grcwth attributes viz., plant height and number cf

suckers/clump were fcund non-significant.
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8. MICRONUTRIENT REQUIREMENT C. CARDPAMOM

{(Mudigere, Yerczud & Pampadumpara)

A trial cn the influeuce ¢of wmicrcnutrients cn the yield of

cardamom under natural shade wicl: the following seven treatments has

been initinted at Mudipere centre:

. Ccntrcl (NPX c¢nly)

1
2. NEK
3. NPK
4. NPK
5. NPX
6. NPK
7. NPK

+ Borax 10 kg/ha (Scil spplication)

+ Borax 20 kg/ha (Scil application)

+ Borax (.2% sclution spray

+ Molybdenurﬁ C.25 kf/ha __‘(vSrril applicaticn)
+ M»:lybden'um 0.50 kg/ha (Sc‘:ﬂ applicaticn)
+ Berax 10 kg/ha + Mclybdenum C.ZS kg/ha

(Scil applicaticn)

(Bcrax as Scdium Metabcerate, Mclybdénum as Scdium Mclybdate).

Pre-treatment cbservation on plant height and number :of

suckers/clump have ‘been found non-sipnificant. Treatments will be

impcsed cne mcnth before panicle iritiaticn.

The

same trial has been laid cut at Yercaud and pre-treatment

samples have been ccllected for analysis.

Cocmments

The new micrcnutrient trial based cn the recommen-a- ticn
of Guntur Workshep (1987) has not  yet started at
Pampadumpara and it is a sericus deficiency. The ADG
(PC) & FC (Spices) during their jointv visit tc the Centre
have- expressed serious ccncerh, on ncn-initiaticn of

agrcnomic experiments at Pampadumpara.

9. EVALUATION OF TYPES AND VARIETIES OP CARDAMOM FOR DROUGHT
TOLERANCE

(Mu?igere)

In the drought tolerance studies initiated in 1986, twelve

selected clcnes (12-subtreatments) were planted under natural shade in a

split plet Jdesign with three main treatments (Nc i¥ripaticn, irrigaticn at
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75% epleticn and 50% depleticn ~f ficld capacity). They were grown
for twc years with the recommenced packsge < practices an during
summer 19£8-89 and 19989~9C, the plants were piven irripaticn whenever
the mcisture content pot retuce? i 75% and 50% of fiel? capacity. The
effect of “Zifferent scil meisture depleticn on prewth of clones was
assesse’ by Jetermining the percentage cf leaf Aeath and sucker death
Juring the stress peric? (Pec. 1968 tc April 1989). The clcne P-6
recmr;;:e:‘. the lowest leaf death an? lowest sucker mortality; earlier
stulies cn dry matter accumulaticn and LAl alsc’ indicate? P-6 as

relatively ZJrcught t-lerant.

.The cbservaticn reccrde? cn plant height .an? number cf suckers
recorded dufing May 199C sh-wed significant :gif'ferences between levels
of irrigation and between clones, Clcne P-6 reccrded superiority by
attaining maximum height (152.73 cm) compared tc 'r'nany‘c,-th‘er clenes and
as regard tc number of suckers, it was on par wlith Cl1-670, P-8 and
P-3., Hcwever, the yield differences between entries during September-
December 199¢, were non-significant. = Hcwever, A yield of P-6 (202.36

g/clump) and P-3 (165.53 g) are numcrically higher tc cther 10 entries.

Comments ¢ In the absence of Fl-nt Physiclcepist for twe years, the

programme cculd nct bevattene? sericusly.

10, EVOLVING CONTROL MEASURES AGAINST CARDAMOM THRIPS AND
CAPSULE BORER
(Mudigere & Pampadumpara)

The effect of insecticidal spraying and thrashing on the pest
populaticn in cardamem and the c.iamage due tco thrips and becrers were-
studied in each harvest“at Muligere. £ set of 200 cardamem plants
were thrashed off cld and dricd suckers, shcot peels, and dried leaves
and were sprayed with C.05% monécrctophos, fcllewed by twe sprays cf
0.05% phosalone at 30 cays interval, a.l;cther set treated <nly with the
above insecticides withcut thrashing and a third - set functicned as
contral, | Reducticn in thrips damage was cbserved (16.42%) by spraying
mencerctephes and phosalone 'affer_ thrashing and 13.84% by. spraying the
abcve insecticides wit-ho‘ut" thrashing as apainst contral. A graduel
decrease in thrips -r}arﬁ'a'ge was observed  in both treatments with
succeeding harvest while it remained ccnstant (a2round 40%) in contrcl.

The damage due to capsule borer was very low (3%).
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The experiment at Poarradumpara (1938) ccnsists ¢ treatments
F I P

an? the chemicals were aprlie? as fcllows.

T, &,Tz - Endcsulfan 0.07% & 2.15%
T3 & Tt} - Carbaryl 0.71% & (.15%

T5 & ',_1'6 - _ Mencerotephos C0056% & £.1%
T7 & Ti‘ - Thesalene €.05% & .15

T9 ~  Ccntrel

The percentage cf thrips ani capsule borer - infestaticn and yield
during the three harvests of the years 1989 and 195C were cbserved.
Capsuie berer infestaticn was ccmparatively less in field. The
- cbservaticn on. capsule borer infestation of the 3 harvests Jduring the
year 199¢ are presented in Téﬁle% shcwed treatment T-4 is supericr in

all cther treatments.

Table 3 : MEAN PERCENTAGE OF CAPSULE BORER INFESTATION

Treatment 1 Harvest II Harvest III Harvest

T1 2.644 (1.626) 1.0006 (1.CCC) 3.317 (1.821)
TZ. 4.000 (2.000) 4.321 (2.€79) 4.966. (2.229)
T3 3.219 (1.794) 1.629 (1.276) 2,311 (1.520)
T4 1.000 (1.600) 1.00¢ (1.000) 1.000 (1.0C0)
T5 5.288 (2.30C) 5.545 (2.355) 2.644 (1.626)
T6 3.547 (1.883) 1.295 (1.138) 4.32% (2.079)
T7 1.778 (1.333) 2.644 (1.626) 1.62§ (1.276)
T8 3.727 (l.?31) 3.000 (1.732) 6.00C (2.449)
T9 7.52C (2.742) /11,986 (3.462) 12.249 (3}500)
CD at 5% 0.7005 €.333 €.357

Figures in parenthesis are values after X transfcrmaticn.
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The thrips infestaticn percent showe? treatment T-2 is supericr

in all the three harvests an? in first hzrvest T6 2lsc is fcund supericr
(Table-4)

Table 4 : PERCENTAGE OF THRIFS INFESTATION

Treatment I Haravest II Harvest III Harvest
T, 19.967 (4.468) 22.565 (4.750) 30.584 (5.566)
T, 7.326 (2.707) 6.563 (2.562) £.538 (2.922)
T, 13.963 (3.737) 18.293 (4.277) 22.286 (4.721)
T, 11.313 (3.363) 10,661 (3.265) 11.944 (3.456)
. { .
T, 13.211 (3.635). 13.305 (3.648) 21.293 (4.614)
T, 9.327 (3.054) 10.646 (3.263) 15.622 (3.952)
T, 13.27C (3.643) 12.611 (4.551) 20.000 (4.472)
Tq 21.258 (4.611) 22.619 (4.756) 24.952 (4.995)
T, 39.328 (6.271) £8.437 (6.960) 59.93¢ (7.741)

CD at 5% 0.£29 C.590 0.465

Fipures in parenthesis arc values after \fxv"transfqrmatims.

11. EVOLVING KATTE TOLERANT VARIETIES AN CONTROL MEASURES
AGAINST -KATTE DISEASE AND ITS MANAGEMENT
(Mudigere)

The seecdlings cf the permplasm ccllecticn showed susceptable
reacticn in mass screening at Muligere. The seeds cf Mudigere-1 were

subjected to mutagenic apent EMS an? M2 seedlings are being evaluated.

Ccmments : Pampadumpara centre has been aldvised to drep this

experiment as katte is nct prevalent in that zcene.



12, SCREENING OF VARIETIES/CULTURES F¥FOR RESISTANCE TC NURSERY
LEAF SFOT

{(Muligere)

The available permplasm has been t2ken up fir screenine apainst
leaf sp-t in nurseries. Open pollinated seedlings progenies ~f prrmising
cardamcm clones meintzined in an isclated block have been raised in the

nursery beds zn® are beiny screenc? for the-diseasc.

13. STUDIES ON CLUMP ROT OR AZHUKAL DISEASE
(Pampadumpara)

The cxperiment was laid cut a2t Pampadumpara in tvc lccaticns
in 198¢ tc find cut the effect on time cof spraying Aliette (0.3%),
Ridemil (€.2%) in ccmbination with Borleaux mixture (1%) consisting of 8

treatment. Ncne of the trestments gave sipnificant results.

Ccmments ¢ As the results are ncn-sirnificant, the trial may be

continues.

14. RIOLOGICAL CCNTROL OF CARLCANMOM REIZOME ROT
(Muc’igere)

Isclation an< culturing of pathogens involved in clump rct fer

screening with antagonistic funpi and bacterial cultures are under
-

prosress. This is as per the <ccisicns taken during X Wcrkshop

(Ccimbatcre, 1989).

Miscellanecus (UAS prcgramme)

15, INFLUENCE OF LIGHT INTENSITY AND NUTRIENTS ON GROWTH AND
YIELD OF CARDAMOM

(Mudipere)

A trial laid cut in split plct design with twc main treatment
(A. shade repulaticn in May, B. No shace repulaticn) and the fcllowing
6 sub treatments (Nutrient ccmprsiticn of F, Ca, Mp, S, Zn) in the year
1686.
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T, .- " Scil injecticn with nutrient scluticn 2 ml/lit
'I‘2 - Snil injection with nutrient scil

T3 - Tyt Fcliar sprry 2 ml/lit

T,,} - T, + Fcliar spray 2 ml/iit

'1"5 - Fcliar spray 2 ml/lit

T6 ~ Centrel

No significant yield dJdifferences cr plant height and. number cf
suckers were observed due tc shade management. However numerically
higher yiel? was cbserved in rlcts where shade was regulated during
May. . Scil injection cf nutrients =zt 4 ml/lit + Fcliar spray 2 ml/lit
resulted in .significantly hirher yield.



II. LARGE TATDANOL

1. GERMPLASM COLLECTION, 2 CRIPTION AND TVALUATION
(Gangtck}

Five . promising . types of large cardamci . viz., dcc. Ne.3
(Ramnag frem  Singhik), Acc.He.é {Rawle {mom .,.\S_;.nghik),i Acc. ‘No."?
(Ramsey-green type), Acc. HNe.l2 (Buvlangey). ";Avg;':;... Ne.14 (Bebo) and
five’ relati‘;‘es"i}i'z"., "Chﬁn‘xmpa“ (Amcmuem dealéatum}e; Peklek (Amcmum
kingii), Belak (Amcmum sp.), Toli {fmcmum ep.) & Jeker (Amcmum sp.)
have been idgntiﬁed frcm  the | 34 . gerrplasm  fypes maiutained at the
experimental farm of ICAR Complex, Tadung fcr further use in crep

improvement.

2. COMPARATIVE YIELD TRIAL WiTH HIGH YIELDING CLONES (CYT-1)
(Gangtck)

In the CYT with six cultivars at the end of third year, the
maximum survival cbserved in Cv. 'Pink Geolsey' (80%) fcllowed by
'Ramla' (78.5C%) and Sawney (7}?‘. In mest cf ‘the cultivars the
mertality was directly reiated tc the Virus ‘disea,se" except in cultivar

'Dzongu - Gelsey!'.

'Sawney' and Clcne-2 were most affected: due to chirkey whereas
'Sawney' and 'Ramla'’ were affected most due to Foorkey disease. . The
pocled yield recerded for two yeaws indicated that Cv. 'Pink-Gelsey'
had a maximum of 1374 kg/ha freéh capeulzs fcliowsd b;; 'Raxﬁéey' (1053
kg/ha). |

Comments : The CYT-1 may be ccntinued for cuc mcre vear f3rd year)
and the data tc be pocled and analysed.
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3. IDENTIFYING TOLERANT TYPES TO TWO VIRUS DISEASES AND
EVCLVING CONTROL MEASURES
{Gangtck)

Five hundred seedlings, each of fcur ccmmercisl  varietjes were
planted in May 1988 for screening against virus discases 'Focrkey' and
'Chirkey' under ' natural conditicns. Chirkey ‘arpeared in 'Ramla' &
'Sawney' but nct in 'Gr—lsey' & 'Ramsey'. The diseasc was reccrded in
11 clumps and 25 clumps in the variety Sawney in 1985 & 1990
respectively; and in Ramla, 22 clumps were fcund infected with this
disease in 1990 as against '16 in 1989.

Fcorkey disease was later cbserved in three clumps in 'Gelsey!’
and cne clump in 'Ramsey' in 1990. In' 'Sawney', 25 clumps were
infected against 8 in 1989 and 22 clumps in variety 'Ramla' against 14
clumps in 1989.

4. FUNGICIDAL EVALUATION AGAINST LEAF STREAK DISEASE
(Gangtck)

The leaf streak dJdisease caused considerable frliage damage to
the variety 'Golscy' which was found tclerant to Chirkey and Focrkey.
The evaluaticn with the 1C fungicides fcr twc years (1989 & 199C)
indicated that Ccpper fungicides Blitcx-5¢ end Fytclan were fcund to be
the best tc ccntrel the disease.



III. BLACK PEPPER

1. GERMPLASM COLLECTION, DESCRIPTICN AND EVALUATICN
(Panniyur, Sirsi and Chintapalli)

In the black pepper rermplasm ccllecticn sixty three cultivars
prcduced spikes during 1990 at Pauniyur. Thrugh vines are of variable
age, a ccmpariscn was made frr varieties which yielded mcre than 5 kg
green spike/vine. The highest green spike yield of 9.700 kg by a vine
was cbtained in "Sullia'" fcllewed by TMB-IV (8.592 kg), Karimunda-l
(8.11¢ kg), Karimunda~III (8.780 k), Balankotta~-II (7.€20 kg),
Kumbakodi (6.885 kg), Munda (5.330 kg), Valli (5.130 kg). wild
germplasm were collected frcm Kcdagu district and Sirsi areas <of

Karnataka,

A total 65 germplasm acccssion (45 cultivated and 2C wild) were

maintained at Sirsi.

At Chintapalli, 17 cultivated 2nd 4 wild accessicns are
maintaincd. AdAditirnal (wild) germplasm ccllecticn made Jduring 1990
from the fcrest areaxs cf R.V.Kz 2r and Chintapalli fcrest divisicn
increased the wild germpiasin t- 19 and arc established in germplasm

blcck,

At Chintapalli, nine cultivated germplasm 28 well as wild
germplasm were evaluated for progressive growth, spike chareseters and
yield. The yield data were rec~rdcd in available vine in each variety
and the mean values showed that amcng the 9 cultivated varieties
evaluated, Kcttanadan follrwed by ZXarimunda & Panniyur-l1 have reccrded
maximum number cf spikes/vines (63.4, 62.5 & 54.3 respectively). The
spike length was however greater in Fanniyur-1 (10.3 cm) fcllowed by
Kcttanadan (10.1 cm) whercas berrics/spike was greater in Kottanadan
(56.2) fcllcwed by Tanniyur-1 (52.5). Yield of berries in terms of
fresh and dry weight wcrc maximum in Panniyur-1 (0.460 kg & C.13 kg)
fcllcwed by Balankctta, Kcttaradan and Karimunde,



2. COMPARATIVE YIELD TRIAL OF CALECTED CULTIVALKE
{(CYT 1984 : Series-i)

(Paenivur)

The experiment was aimad 4o evazluate 9 cuitivars at two Centres
viz., Papaiyur and Chintapali.. Giicwever, the euxperiment was started
with 9 en‘rvies only at Paaniyor Juviay 1984 (CYT 192<¢ Series-1). The
entries are Culturs No.%4, Culiure N-.Z11, Culture Nc.239, Culture
Nc.331, Culture Ne.406, Culture N-L1W75, Culturz Noo1179, Panniyur-l and
Karimunda bulk. Three cultures +iz., No.54, MNe.239 2nd Nc.331 yielded
high and later Nc.331 was released as Panniyur-3. It was decided to
disccntinue this experiment but tc ccntinue as a University programme as

cnly by 1995, firm resuts wculd beccme available.

3. MULTILCCATION TRIAL OF PEPPER CULTIVARS (1984 Series-II)
(Panniyuer, Chintapalli & Sirsi)

Ancther set of experimernt alsc initiated in 1984 in Panniyur,
Sirsi and Chiatapalli lccaticns with the prcmising cultures viz.,
Neelamundi, Kalluvally, Aimpiriyan, Kcttanadan, Narayakedi,
Kuthiravally, Karimanda bulk, srakulammunda aud Panniyur-l.  During
the last 3-4 years cof stabilised yield (vines per se), there is nc
significant difference bztween the cultivars at Pammiyur Centre. The
trial at Chintapalli has been laid (1987) with 11 selected cultivars and
the initial 3 years' data showed supericrity <f Feaniyur-1l & Kcttanadlan
over cthers. At Sirei, the trial l2s been ebardened due te mortality

cf vines and a new MLT started in 1987.

Comments : Though there is nc significant cutcome from this trial, it
was allcwed to be continued as an University programme.
The programme wculd give dependable results conly by 1995
at Panniyur.

4. MULTILCCATIOH TRIAL IU 2LACK PZPPER (1987 Series-III)

AL L

(Panriyur, Suirei, Yercoud o Chuntasalli

The Guntur Workshcp decided to initiate 2 new CYT with 10

promising black pepper cntries at Panniyur, Sirsi, Chirtzpalli & Yercaud
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Centres.  Acc-rdingly the irial laid cut at Panniyur with standards as
Karayam (Garuga pinnata); the entries included are cultures 141, 239,
331, 1558 (OP Kallvvally) and £3128 (OP Cheriyakaniakadean), KS-14, KS-
27, KS-88, Karimunda and Panniyur-l. This has been laid cut cnly
during 199¢. The trial bhas alsc been laid cu* at Sirsi with Lccal
Centrcls viz., Karimelligessara & Uddakare. At the Yercaud Centre, a
similar trial has been laid ~ut (199€-91) cn a vcluntary basis,

Ccmments : The Chintapalli Ceatrc is yet tc take up the prcgramme.

5. INTERVARIETAL HYRBRIDISATICH 7O EVOLVE HIGH YIELDING VARIETIES

(Panniyur)

Cut cf more than 2C00 hybrid and OP prcgeny seeclings planted,
since 1983, 541 OP and hybrid seedling vines were harvested. The
vines were 3-8 year old. The vines which yields more than 1 kg green
spike planted in 1982/83/84 are 27 in number. The yield Jdata cf the 7
accessicns alcng with Panniyur-l & Karimunda were statistically analysed
and that shcwed significant variation among the accessicns.

Ncte : This trial invclving 14 parental ccmbinaticns was initiated
during July-August 1987, A*“cut 8000 OP and hybrid prcgeny are
under evaluatiion for yield and other attributes. The ‘'hybrids’
censtitute about 25% of the pcpulation and the rest are OP
prcogenies. The promising cultures have been advanced to either
CYT/MLT resulted in release of Panniyur-2, Panniyur-3 &
Panniyur-4. An OP seedling of cultivar Cheriyakaniakadan
(Cul.No.5128) alsc is supericr in perfcrmance.

Comments : This is a continuous experiment, previding very wvaluable

material for future use in MLT etc.

6. MANURIAL REQUIREMENTS OF BLACK PEPPER
(Sirsi)

The experiment laid cut during June 1990 is in prcgress at
Sirsi with 5 treaiments (different dese cf fertilizer application tc mein
crcp & intercrcp). Yield cf black pepper and arecanut have been
reccrded.



7. IRRIGATICN-CUXN -UZRTILIIID RUGJIREMENT

(Panniyur & Sirei)

As  per the reccmmeudaticns of Guatur Workshep (1987), en
experiment has been taid  cut o8 Panni";'ur in 1987 tc  study the
requirement of irvigation wad  fewtilizer in  Karimunda and  Panniyur
varieties with ccumbination of varicties and 3 levels of irrigstion as
main treatinentz zndt 3 leveie of fertilizer as subtr?a’cments. Observaticn
on the number of spikes sud vield o) spike per plant {1990-91) revcaled
that the itwe levels of irrvigation had increased the number of spikes and
yield cof berries per plant in bcth the varieties producing highest
number <f spikes and yield <f berriec by Karimunda under IW/CPE ratic
~f €.250 (Table 5 & 6).

Table-5 : IRRIGATION~-CUM-FERTILIZER REQUIREMENT (Panniyu: Centre)
Mean 7yield of berries/plant (g) (1990-91)

Varieties (V )
Levels cf irrigation (I) v v, Mean
(Karimunda) (Pazaifur-1)

Il = No irrigaticn 304,29 510.37 408.58
I2 = Irrigaticn at IW/CPL

ratic G.125 101¢.27 1119.46 1064.87
I, - Irrigaticn at IW/CPE ,

ratic (.250 1242.43 1060.07 12€1.25

Mean 886.33 896.8¢C

C.D. at 5% level

VxI 1S
v NS
I 422.98

Irrigaticn significantly increased spike yield, but irrigaticn at

IW/CPE ratic €.250 did nct increase the yield over irrigaticn at IW/CPE
ratic cf 0.125. |



Table 6 :

IRRIGATION-CUM-FERTILIZER REQUIREMENT (fPanniyur Centre)

Mean number of spikes/plent - 1990-G1

Varieties™*
Levels <f irrigation** Mean
Vi V2
19 €3.64 85.94 84.79
lz 241.83 134.96 188.40
I 312.29 132.29 222.29
Mean 212.59 117.73
CD at 5% level Vxl 78.12
v 45.12
I 55.26
V-1 - Karimunda
V-2 - Panniyur-1
"“"Il - No irrigation
I2 - Irrigaticon at IW/CPE ratic 0.125
13 - Irrigaticn at IW/CPE ratic 0.250

Interacticn between irrigaticn and varieties were alsc significant.

This trial has been planned at Sirsi Centre and the field is
getting established; Karimalligessara and Penniyur-1 are the varicties
tested, the cther treatment detzils being similar tc as at Panniyur.
The arecanut-pepper intercr-pping system has been taken intc acccunt at



8, INVESTIGATION CF QUICY WILT Al SLOW WILY TISIALE OF FEPPER
WCLLZING TESTING OF SYSTLEMIC
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Table-8 : FIELE TRIAL FOR THE CONTROL OF QUICK WILT DISEASE OF
LEPPER AT RAVNIVUR (kcocled ata 1988-8y io 1990-91)

infection (7. ¢ - . = ‘hree years)
Troatments Leaf Branch Stem

1. Berdesuz mixture sprayiang,

drenchiug and pesting 2.81 1.48. 0.83

‘2. Berdeaux mixture spraying,

rasting and cdrenching with

Cecpper Oxychloride-C.3% 3.03 1.78 ¢
3. Ridemil MZ 72 WP £.2%

spraying and drenching 3.0 2.00 2.5¢C
4. DBerdeaux mixture pasting

and drenching 2nd spraying

with Captafcl - (.2% 3.25 2.67 3.33
5. Spraying anZ Jdrenching

with Aliette-0.3% 3.66 2.87 7.45
6. Control 7.57 5.11 9.53

C.D. 2t 5% level 1.23 0.75 6.16

The experiment with gix treatments laid cut at Sirsi in farmers
garcdlen at Sirsimakki during 1987 was ccncluded. The details of the
treatment are provided in the fcllewing Table.  The pocled/analysed
aata cf threce vyears 1987-88 t~ 19869-SC showed nc significant 'difference
between the treatment Ty, T, an? T, (Table-9). But there is
significant Jdifference between treatments and between treatments and
centrel. Hewever incidence of disease was least in the "metalaxyl"
treatment. When compared with ccst-benefit ratic, treatments Tl and &T3

seems tc be equally beneficial.

The experiment was again mcdified as per the decisicn cf Group
Meeting of Plant Pathclegists held at Bangslore Juring June 19%C, the
new experiment entitled as "Phytcphihcra' foct rot and nematcde disease

management in Black pepper.
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Table-¢ ¢ FOOLED ANALYSIS OF PERCENTAGE OF LISEZASE INCIDENCE OF
FOOT. ROT PISEASE AT SIRSI (1987-88. 1988~89, 1989"90)
= Treatmernts TTof disensc incidente
{

£ % vy =g
Mesn of 3 vesvs)

Tl ~  Bordesux miztore (1%)
Spraying + Drenching +
Berdeaux paste agplicaticu

\up e (.5 M) 3.2
TZ - Rerddeanx miwture (1%

spraying + Copper Cuychloride

(C.3%) drenching + Lcrf’e*zr'

rasie (up o O 5 M) 2.3
T3 - kictalaxyl (100 ppw) corvayiug +

drenching Z.6

T4 - Captafcl (0.2%)" ¢praying +
' \.‘eﬂch*nsv + Bordeaux paste
arpplicaticn (up tc 0.5 M) 4.6
T5 ~  Contrel 21.2

1

S.Em + .23
C.D. at 5% .72

b) MANACEWEUT OF Fhyvicphihere FOOT ROT OF BLACK PEPPER

{Chintepalli)

Menapement of foct wvot of black pepper wis tezken up in the
[
AP.Forest DNevelepment Cornoraixcy rlantetions, V\ng: sera  Juring 1990
with six ‘restmenic, The preiiminery Jdata indicated drenchinpg with

1.C% Berdeaux. mixture @ 5 lits. per vite an? twe reunds of fcliar spray
with 1.0% Berdeaux mixture appliad duving July end repeated in August
are quite c;fe;’.::.ae.

A plantaticn having 15-20% fect ret incicdence was selected at
Vangnasara for the new corrdinsted 4rizl with 8 treaiments for the
management cf Foct xct of blzck pepper 2s 'per Ccimbatcre Werkshep
(1989) decisicns. The ireatmeints will be impesed durisg May 1991,
The existirg chemieal ecntrel iricl of fect rot of Slack pepper will be
centinued.
Ncte @ However,  the  irzat=ents were actuzlly given as per the

Bengalore Group Discussions (June 199C) 2nd will be reperted in

the pext year's rmuzl cencort.,
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9. OBSERVATIONAL TRIAL FOR CONTROL OF -QUICK WILT IN FARMERS'
FIELD
(Fanniyur)

An experiment tc study the cffect cf scil amendments focr the
management of quick wilt disease was laid cut in 1986 in twe locaticns
viz., Paldiyctchal an? Eramom with 4 trecatments and contrel.
Observaticn cn the incidence cf infecticn cn leaf, branch and stem were
reccrdci during last fcur years, alcng with the inciZence cf funpal pcllu
en yiel?. In the case «f leaf and branch infccticn, tx"eatment effects
were significant at bcth the lccaticns Zurine 19%90-91. In Padiyctchal,
stem infecticn was nct significant but it was significant at Eramom.

The lest 4 years -ata were pccled, analyse? and presented in
Table 1¢C. Sipnificant rerlucticn in Jiscase were cbserve? in 211 the
treatments ccmpared to contrel., In general, the vigzur cf the vines
were imprcved by scil amendments an3 application <f neem cake and
lime 2lcng with Berdeaux mixture; this nct cnly rejused the incidence
cf disease but alsc increased the yield.

Table 10 : OBSERVATIONAL TRIAL FOR THE CONTROL OF- QUICK WILT
DISEASE AT FPANNIYUR
Pccled analysis - 1987-91 ( 4 years )

Pccle? analysis ~f mean infectirn($) and yield at -
(2) Padiyctchal (b) Eramom

Treatment
Infection % Yield Infecticn % Yield

Leaf Branch Stem (Kp) Leaf Branch Stem (Kg)

Tl- Bordeaux mixture
pasting, spraying
and drenching £.825.02 3.33 7.99 5.16 4.26 2.5¢ 8.63

T~ Tl + Neem cake
€712 ke/vine 4.94 4.08 2.50 8.9 6.CC 3.90 4,17 11.12

T3- T1 + Lime @ 3.66 3.45 4.17 9.59 3.78 3.22 3.33 14.52

T,~ T, + Neem cake
@72 kg/vine +
Lime 1 kg/vine 4.55 3.94 ¢ 9.19 4.30 3.68 6.83 14,01

TS- Centrel 10.76 6.82 14,17 5.50 9.49 6.34 17.09 9.71

C.D. at 5% level 1.84 2.08° 5.45 2.51 2.43 1.74 4,49 3.76
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1¢. FIELD TRIAL FQR THE CCGNTIRCL QOF SLCW Wil'T TiSEASE OF BLACK
PEPPEKR
(Panniyur, Chintzpzlli & Sirs:i)

An experiment t- fird cut suiiable chemiccls and  soil
amendments fcr thc management cof sl-w wilt Jiscase of pepper was laid
cut at Penniyur Juring 1986 with 4 trestments =nd leter on, twe mwcore
treatments were include” Juring 1589 (T.? & TB)' The first treatments
werc riven curing the first week -~f June an? cther Juring the second
weck of Septcmber; the ceteils of treatments an? cbservaticns cn the

incidence cf the ~isease arc prcvided in Table #s under.

Table 11 : FIELD TRIAL FOR THE CONTROL OF SLCW WILT

Trestments Mean infecticn %

1989 196C

Tl- Application of Thimet 3 ¢ a.i./vine 7.22 1¢.89
Tz- Applicaticn of Bavistin 0.1% 10.84 1C.78
T3- Applicaticn of Cecpper cxychleride 0.3% 6.39 12,55
T, Tl + T, 11.39 12.86
5" T1 + T, 4.72 3.63
7" Aprlicaticn of Neem cake 2 kg/vine 2.06 7.63
g~ T+ Ty + T, + T, 8.89 6.07
'I'g- Contrcl 16.39 15.47
C.D. at 5% N.S. N.S.

The ccntrel of slew wilt with different concentraticns of Aliette
(C.1 and 0.2%) by different methods -f applicaticn (3 methcds) was
initiated at Chintapalli Jdurinc March 1989. The 2ata reccrded cn the
slew wilt contrcl trizl with respect t~ length and grirth ¢f vine and
mcrtality shcwed that spraying ~f 0.1% Aliette resulted in an increase

of .19 ¥ cf vine lenpth an? .4 mrm increase in pirth cver the centrcl.
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Similarly C.1 & 0.2% ccncentration in all the methcods <f application

resultedd in a peneral marrinal increasc in the girth of the slew wilt
affecte” vine except in (.1% Aliette drenching trestmiént. A marginal
increcase in girth <f vine wa2s cbserved in 0.2% Aliette with all 3

methods of applicaticn.

The data clearly indicate?d that there is nc zppreciable effect
cn  liffercent concentraticn of Aliette 2nd methieds of applicaticn and
there is nc advantape of using Aliette in the contrcl <f slow wilt

discase.

The cbservaticnal trial fcr the contrel of slscw wilt Jdisease
1aid cut in 1988-89 in fermers field at Sirsi was abandcned due to

absence ~f Zlisease.

Ccmments
There were nc sipnificant dJdifference amcng the treatments.

However ccmbined applicaticn of nematicide an! fungicice seemed

tc reduce the incidence.

11. STUDIES ON THE CONTRCL OF NURSERY DISEASE OF PEPPER
(Panniyur)

A mcdified trial tc find cut effective ccntrcl messures for the
management cf nursery cdiseases was started during 1987-88 with 5
treatments under three light intensity (K.Lux.). Spraying and drenching
were dcne at fcrtnightly intervals. The dJdata cn the percentage cf
imcidence of nursery disease during 19950-91 (Table 12) shcwed nc
significant difference in treatment under light intensity at 11.382 K.Lux.
However there was significant difference between trratments at light
intensity cf 5.595 and 4.867 K.Lux. In general disease incidence was
re‘luced with increased intensity of light and spraying and drenching
with Berdesux mixture. The twc years pccled data (1989-91) alsc
shcwed the same results cn these of individual years.
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Table 12 : ,PERCENTAGE QF INCICENCE OF NURSERY DISE4SE 1990-91

(Panmiyur)
Licht intensity (X.Lux)
Mean infecti-n (%)
Treatnlents

High Medlium Lew
11.382 5.593 4,867
'1‘1- Spraying Berdeaux mixture 1% 15.45 16,60 18.46
T2- Spraying Difcltan (.1% 14,73 14,38 16.38

T3- Spraying and drenching with
Berdeaux mixture - 1% 2.70 5.23 8.60

T,~ Spraying and drenching with
® Difcltan 0.1% 6.5C 14.83 18.65
TS- DPrenching with cheshunt ccmpeund 12,75 28.05 24.25
T6- Contrel 18.23 39.53 37.53

C.D.at 5% level 3.322 2.544 5.920




IV. GINGER

© ULuni SV COLLECTION AND EVALUATICN

AAn & Pettapgd)

At Gelan & weeal gellection of 143 geriiplesm are available of
whanls cloervation for Gifferent hortleulturzl cheraciers were reccrded
107 gocessicne during 198941792, The remaining 59 accessicns wer
Foutad in c-bserva"cicnal plct in 199, In gensral, SR, SDR, SG-547, SG-
530 and BG-308 gove consistent poricrmancs for most of the characters
studied During 199{‘. Hewever S5G 547 being the best line during 1989,
hzos been included in the MLT (Series III) frem 1991.

Ore  hundred and thirty icur accessicrs were evaluated (tctal

140) at Poitangi. A widz range of variability was cbserved in all the
iraits.  The highes‘;: data reccrded frr cifferent cnaracters viz., number
cf tilievs/ ,1!.1:1."' in Cnmtapalh local (18.0), number of leaves/shoct -in
34 48t (2‘.3), plant heighkt in 5-557 (7¢.5 cm) length cf fully cpened

last ieal in Kurmaput lceal (25.8 cm), br:adth of fully cpened last leaf
Gancdeni (1.8 ém). ~ Highest rhizcme yleld was cbtained by PGS-8
{

. . 2 .
12,350 %g/3 M) and vas free frem soft rew,

Cooncents ¢ There is need tc import germpasm from Jamaica, China and

s e e o ot

Paklistan.

2. MULTILOCATION TRIALS

{Fotrangl & Ecland

oo MLY were laid cut at Sclan, the MLT-I1 with 10 entries and
MLT-IT with 4 eatries. The MLT-I is rumning ‘he fcurth year at Sclan
during 199C; the accessicn Maran gave maximin rhizome length and
bresrd’ while 3G-64$% gave maximum .yisld per -lant and plct. The
pecled perfermance of the entries for four years (1987-9C) presented in
Table 12 indicate that these did nct perfcrm consistantly Jduring the
pevicd <f studies. £G-666 gave maximum 3'iefd per plct and was
statiscically on par with S5G-646 ond Rajgara ‘and were scignificantly

superics in yield when compared with cther entries.
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Tamce 12 . POCLED ANALYSIS OF GINGER' YIELD OVER 1987 to 1990 AT
SOLAN
3l. Variciies ¥lant Tiller Leaves Leaf Rhizeme Yield per
e, keight per per length Length Breadth Plant Plct
¢ plant plant cm cm cm g kg
1. TG3-10  33.06 8.02  72.49 17.71  9.98  4.2C 75.48 2.19
2. TOS-35 29.58  8.24  63.45 16.25  9.40  3.95 83,66 1.69
be VoW 28.85 6,84 61.86 15.55 10.17  d.24  103.14 2.31
S0 V,E,-E 0 29.46 0 T.81 74,99 16,43 10.31  4.32 £0.24 2.32
5. Wymad  36.06 7.91 80.30 19.54 12.94 5.33 118.04 4.00
6. GG 666 40.78 7.83  78.92 20.51 14.51  5.67 174.81 7.22
7. Rajpezh  41.73  6.56  84.63 20.82 14.08  5.53 149.92 6.94
8. Su-646  42.35 7.76  86.46 21.92 14.93  5.00 171.83 5.88
9. Xezrola  34.61  8.64  79.38 19.00 13.17  5.12 153.37 3.59
Local '
10, Mars1 36.80  7.26  72.06 19.41 13.01  5.16.  127.32 4.57
Renge 28,85 ¢eos 61,86 15.55  9.40 .. 75.48 1.69
i to tc &< to < +a to
42.35 8.64  86.46 21.92 14.93  6.C0  174.b1 7
b P-eve 1,73 75,45 18.76 1é.25 4.96 122,78 4.17
CD 3% vears C.E0 1.0 G.44  0.52  0.83  0.35 14.85 0.62
Vars 5.07 NS 15,51 1.46  1.31 (.56 27.11 0.98
Vors
years 16,14 NS 26.84 2.92  z.e2 1.12 54.12 NS

. ) P .- . .
The MLT {I¥) l2id cut

pars

at Pottangi and Sclan Jduring 1988 with

8ix entvier from varicus Cocrdinating Centres.

The pcocled analysis =f 4
Pettenegd indicated significant dJifferences amcng the
varietics iz rhizome yield (Table 14).

vears data . ot

The entry V]KI-—S gave the
highest projected yield. ¢f 17.448 t/ha and 2lsc higher dry ginger
recovery {23

X .
r o, 141 s . . :

{23.03%) with v.2% clec:;'esm, 2.1% essential cil and 4.0% crude
fibre. This

s acceseicn needs iU he reccmmended fcr release.
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Tablp 14 + FRESH RHIZOME YIELC UNDER MULTILOCATION TRIAL AT

POTTANGI (Pccol data - 1988-91 - ¢ years)

Rhizcme yield Kp/3 mz Projaected

Cultivar — yield
1983 1989 195¢ 1961 Mean (t/ho)

V1K1-3 8.080 5.375 6.55¢C 7.912 5,980 17.448
Suprabha 8.61C 4.55¢C 3.865 10,044 6.767 16.917
VZES-Z 8.662 1,763 4,215 8.084 5.731 14.328
PGS-19 6.03C 2.275 3.660 5.8C1 5.441 11.104
SG-666 6.422 1.50¢C 4,188 6.321 £,6C8 11.52¢
Maran 2.542  3.893  4.045  6.600  4.27C 10.675
C.D. at 5% 3.65C N.S 2.216 3.266 1.066 2.665

Ccmments @ The mutant V1K1—3 is perfcrming well and hence can be
premcted as  variety. The pccled analysis from Sclan

Centre may be repcrted immediately.

3. INITIAL EVALUATION TRIAL
(Pcottangi)

Eighteen cultures teste? in IET during 1950 and 1991 indicated
significant differences in rhizcme vyield (Table 15). ccled data on
yield fer ?w': years revcaled supericrity cof VIE 4-4 (14.452 t/ha)
fcllcwed by VISI-Z (13.775 t/ha)

Ccmments : The tcp performers viz., V1E4-4, vlsl-z an- VIEGTZ' can
be prcmcted f~r CYT and loter for multiltcaticn testing.
The Sclan & Pettanpi Centre shcul? clearly indicaste the
tctal accession number, actually ecvaluatcd éntries during
1992-91 and the remaining entries rending evaluaticn. This

may be speeded up.
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Table 15 : INITIAL BVAJVIATION TRiAL IN' GINGER TN POTTANGE

o, .

. . 2
Fresa rhizcowe yield kg/3m

Cultivar Scft rct - ~-- Prcijected
incidence (%) 1690 1591 Heon vield t/ha

V1E4—4 2.4 4.992 6.57C 5.781 14,452
vlsl—z 5.C 2.949 8.072 5.510 13.775
V Eg-2 3.7 3.017 7.571 5.299 13.247
5.5.1 8.8 4.192 5.468 4.83¢C 12.758
Gurubharan 5.8 4,394 5.61C 5.02¢ 12.550
Suprabha 0.C 3.536 6.321 4.928 12.32¢
v,C-8 £.C 3.433 6.051 4.742 11.835
vV 5.7 0.0 3.978 5.242 4.610 11.525
V15,8 5.8 2.187 6.968 4,577 11.442
Jugijan 7.0 4.035 4.708 4.380 10.950
V,E,~5 22.5 3.082 5,417 4.249 10.622
Ne.22 1.6 3.273 5.198 4.235 10.587
Nc.8 5.0 2.852 5.476 4.164 10.410
V,E -1 9.3 2.205 5.515 3.860 9.65C
Nadia 1.8 2.653 4.500 3.577 8.942
V E 4 29.7 1.677 5.181 3.429 8.572
V,S,~8 5.7 3.216 2.533 2.874 7.185
Ne.21 9.5 1.835 3.887 2.861 7.152

C.D. at 5% 1.446 3.692 2.C1C 5.€25
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4., EFFECT OF INTERCKOPPIKG I GINGEK

{Pcttangi)

As per the decisicns, a cese study wes reccmmended to be made
during the Ccimbatcre Werkshop. Stulies were concducted (8 trcatments)
i.e., ’I‘1 tc T5 f12;§t muleh + intercrcpping with the, Scyabean cr Arher
cr Niger c¢r FrencH bean ¢r Rice Bers. T, - First .:n?ulch cnly, T, - Ne
mulching, T8 - All the 3 mvlches. There were n< ;‘s'ignificant difference
fcr giager yield Auc tc treatments thcugh l?‘iéhest yiel? was cbtained by
pure crcp with 3 mulchings (9;:617 t/ha) clcsely f-llcwed by Scyabean
(9.555 t/ha). The ccst bencfit analysis acccunted fcr the highest
benefit by intercropping with S-yabean.

5. NPK TRIAL IN GINGER
(Pcttangi)

A new NPK trial laid -cut (1990-91) ccmprising 6 treatments as
rer Coimbatcre Werkshop decisicns. Higher rhizeme yield of 19.90 t/ha
was reccrded by applicaticn of NIZS P]C(‘ K] 00 Kg/ha clecsely fcllowed
by NIC-C P.?5 K75 ko/ha (19.1C ‘t/ha; an? 1\1150 P15‘é KISO kg/ha (19,045
t/ha). The ccst benefit analysis incdicated highest benefit by

applicati~n of N125 PICC K100 kg/ha (Rs.1,38,380/ha).

6. GERMPLASM SCREENING FOR RHIZCME ROT
(Sclan)

The 85 ccllecticns <f ginger were evaluated fcr rhizeme rct
pathcgens viz., Pythium ultimum and Fusarium coxysporum under field
ccnditicns. Seven lines viz., SR, SDR, SGR, SG 547, Sel. Kcthi-Ii,
Maran, Awcche were fcund ¢c be resistant and ancther 26 were
mcderately susceptible, 48 susceptible and 4 highly susceptible tc this

disease.
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7. EVALUATION OF GERMPLASM FOR QUALITY CHARACTERS
(S.lan)

Thirty twr ccllecticns of ginger were evaluated for essential cil
and clecresin c-ntenis Juring 19588-85. In the 52 ccllecticns evaluated
frrm crops harvested Jduring 199C frecm Sclan/Kan-laghat, SG 666 reccrded
maximum essential cil. Olecresin was maximum SG-551 (5.38%) closely
f~llcwed by Rajparh (5.36%) at Kenlaghat location, neasr Sclan.

E. EFFECT OF SEED TREATMENT ON RHIZOME ROT OF GINGER

(University prcgramme)
(Sclan)

A ﬁilgt trial was started with 6 treatments Jduring 1987 tc
evaluate the effect cf 6 different fungicides/secd treatments in reducing
the incidence ~f rhizeme rot of ginger. Fungicides Ridemil MZ (C.4%),
Bavistin (0.1%), Blitex-50 (C.3%), Captan ((.25%), Dithane M-45 ((C.3%)
and Dithage M-45 (0.3%) + Bavistin (C.1%) werc applied tc' the rhizome
of ginper as prescwing dip treatment during the month <of April, 1990.
The cbservaticns on germination, pre-cmergence and pcst-cmergence,
indicated that pre-scwing treatment in combinaticn of Bavistin & Dithane
M-45 fcllcwed by Captan  increased germinaticn and  reduced pre-
emergence and post-emergence rct. The pre-sowing secd treatment with
fungicides fcr 60 minutes reduced rhizeme rct -f ginger.



Y. TUBRMERIC
1. GERMPLASM COLLECTION 2NT % ,ALUATICWN
Sclan, Pottangi, Japiial znd Colmbatore?d
’ a1, {l
The turmeric permplasza coiloction ircvensac e 1537 at Solan by
the add iticn of 9C new ccllecticrnr.  In ihe erulaniincn of &7 necsssicns,
ST~77, ST=-323, ST-345, ST-4% o8 207-8  Heveria)  wve good
performance in generai for ]

tiller and leaves per plint, lea

breadth, y:eld rer pilan:
(315.C g) and ‘"per. plet" yield (8.50 kyg) was vecouded L SU-TY,

At ©Pottangi, - 157 turmeric accessions which were evaluated

included 137 types of C. lompa, 17 cf C. arcmatic

_az:d 3 of C, zmada.
Cbservaticns cn growth parameters showed ond I?t,.;"” Py AT by PT.>—15
CLD-16, PTS-7, PTS-5, PTS-62, PTS-41, Mundapadar, FT5-35 among C.
l_ogﬁ. Highest fresh rhizome y1c1d was chteined by CLS-7 (15 kg/3
N’ ) fcllcwed by PTS-9 (4.55 kg/3 1) ameng 9___ :cn,r..':;.s Cmya' Pa sv.pu—II
(3.75 kgI3M) ameng Gl g_cqx_g_t_g_ and GAM-T {7.50 %n/3K ) ameny C.

amada.

=

Eight accessicns. evaiu c a’:.»‘. Jagtial had shewu wide variaticn
for height, Nc. of leaves, wc—.i,h of metker and fiuzen vhizemes and for
fresh rhizome yield uring 1989-97 zad 1690-91. Ti:2nse’ tolerance

(rhizeme rct and leaf spot) was alsc cbserved in ncme of the entries.

Wide wvariability was cboerved for most of L2 bicmetric

characters in the 105 pgermplasms evaluatad ot Coimbeatcre. PTS-5
registered the maximum heipght (55.1 cm) and Avenigedéas recorded the
shortest plant (78.1 cm). Co-1 registered highar meos number of

mcther leaf (10. 6), tiller leaf (12.6), itiller nvmber {2.3) zad secondary
rhizcme number (15.5). PTS-55 reccrded hlg.uer values for eccnomic
characters viz., mezn weight of secondary fingerc (57 g <1d length of

finger (7.1 cm).

Comments : The Japgtial Centre needs imprcvemwent ia  odditicn to
germplasm; this Centre may alsc intensify coliecticn of
wild  germplasm frem  ferests cf Adilabad-Nizamabad

districts.
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2. INITIAL EVALUATION TRIAL
(Pcitaney, Ccimbatere & Taptinl)

Twenty prcmising accessions including Rema {(as stonlard) were
rut under IET at Pecttangi during the year 199C an?! 1991. ccled vial?
data for 2 years preove” the supericrity of FTS-19 piviig a projected
yield of 24.665 t/ha.

At Ccimbatore, 17 entries werce iested -nd the yield ranped
between 16.9 2nd 28.2 t/ha, The highest significant yield was rcecrded
by the prcmising accession 5335-3-1 (TC.2) which had 19.7% cuaring
percentage, 4.6% curcumin and 2.2 t/ha yield follewed b7 5331-3-1
which reccrded the lcwest curing percentape (15.2), 4.4% curcumin and

26.7 t/ha yield.

At Jagtial, 24 accessicns were evaluated during 1990-91 and

.

highest yield was cbtained from PCT-13 (11.83 kp/3m>) fcllowed by
PCT-14 (9.33 kp/3mw?).
Comments : The Snlan centre is advised tc¢ undertake systewnatic initial

evaluaticn ~f the accessicns.

3. COMPARATIVE YIELL TRIAL
(Pcttangi)
In the CYT et E~ttangi wi‘h six prowising cultivars (including
Rema and Suvarna standards) ihere wes sipnificant Jdifference among the
varietics (Table 16). PTS-19 vielded the hiphest {resh turmeric
follewed by T.Ne.l, PTS-1!, PTS-32 and Roma.

Table 16 : PERFORMANCE OF SIX TURMERIC CULTIVARS UNDER CYT
199¢-91 AT POTITANGI

Cultivars Fresh rhizcme Proj;cted yield

yield in kg/3m in t/ha
PTS-19 11.446 28.615
Turmeric Ne.l 7.764 19.410
PTS-12 7.645 19.113
PTS-62 7.175 ‘17.863
FTS-10 (Rcma) 7.045 17.613
PCT-8 (Suvarna) 3.555 8.888

CD at 5% 2,0524 5.13C9
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4. MULTILCCATION TRIAL ON TURNoRIC (1987 Scries—il)
(Srlan, Pcottangi, Japgtial and Ceimbatere)

The MNLT (Series-II) wiih imprcved selection cbtained from
Jifferent centres initiatec! in 1987/88 were centinue” at ~ll the abceve

centres.

The trial at Sclan with 11 selecticns (withcut TNAU selecticn)
showe? significant results in yield an” rhizome characters but n-t with
the mcst cother herticultural treits. The highest per plent (221.7 g)
and per plot (6.63 kg) yield were cbtained by ST-323,

The pccled mean performance studied fcr 4 years (1987-90) at
Sclan presented in Table 17 showed significant "year effects" indicating
that there were veriable environmental conditicns whereas significant
varietal and varietal x year effects incdicated that varieties shcwerd
variaticn fer all characters exceprt fcr leaves per plant and leaf
breadth.” These characters alsc ¢id nct shcw variation Juring the fcur
year‘ pericd, ST-323 was the best rerformer for yield clesely fcllewed
by PCT-2 and PTS-24 which were h~wever statisticelly cn par.

The MLT (Series~II) at Pcttanpi was laid during 1988 to 1991
an? the pocled data for 4 years are presented in Table 18 revealed
supericrity cf PTS-38 (23.785 t/ha) cver thé release” variety Rocma
(23.510 t/ha). This is 17% mcrc than the averages of other accessicns.

PTS-38 pave: slightly hipher curcumin (7.47%) than Rcma (7.39%).

In the MLT (Series-II) at Jagtial with 12 accessicns, (during
1988-89), Dugpirala ha? given significantly higher yield (38.3 t/ha)
followed by the lccal check Armcor (36.8 t/ha) and Auring 1989-9C,
Armccr had piven significantly high yield (45.9 t/ha) fcllcwe? by PTS-
24 (39.20 t/ha). During 1690-91 apain, maximum yicld was cbtained
from Armcor (26.23 t/ha) fcllcwed by PTS-24 (23.4C t/ha). The trial
is being econtinued for cne mcre year befcre the pceled data could be

analysed.



Table 17 : PERFORMANCE! ¢ TURMERIC ACCESSIONS AT SOLAN FOR

4 YRARS

o] by 0
Pecle” meon diaas 1987-90

I Ruizcme Yield per
Sl. Acces- Plant  Tillar Leowes it
Ne. gicn  hzight Hee.  Tes.  Laicth Beea- Lerpil Brea- Plant Plet
Ne. lem} {eig) dih {em) dih () (kp)
’ {cm) Jemd
1.,PCT 5 72.1 2.3 6.5 23.4 8.0 10.4 5.6 123.8 3.6l
2.,PCT 8 179.5 1.7 6.2 24.0 7.5 9.3 6.4  97.5 3.16
3.BCT 2 84,4 2.3 5.7 22.7 8.0 12,4 6.6 174.7 4.98
4.PTS 9 76.C. 1.9 6.4 22.8 7.5 11.2 6.4 121.4 4.05
5.PTS 10 76.9 2.8 6.1 22.9 7.3 10.4 6.0 '129.C 3.8L
6.PTS 38 74.4 1.8 6.5 21.0 7.5  10.3 5.4 116.0 3.92
7.PTS 24 78.8 . 2.0 7.2 22.1 7.6  10.8 6.3 . 156.8 4£.78
8.ST 323 85.¢ 2.4 5.6 25.4 8.1  12.1 6.7 145.C - §.13
9,ST 3  78.9 2.5 7.3 '23.0 7.6 11.4 6.2 137.2 3.98
10.VK 70 83.5 1.7 5.6 23.4 7.7  10.6 6.C 113.6 3.24
11.EM 321 85.2 2.6 6.0 22.1 8.2 12.5 6.8 149.9 3.55
Range 72.1 1.7 5.6 21.¢c 7.3 9.3 5.4  97.5 3.16
tc tec to tc te to tc tc to
85.2 2.8 7.3 25.4 8,2  12.5 6.8 174.7 5.13
Mean 79.4 2.2 6.3 23.0 7.7 11.1 6.2 133.2 4.02
CD (5%) | ,
years 2.5 ¢€.2 0.9 2.4 C.7 1.1 C.4 14.6 C.37
CD (5%) - :
varieties 3.2 0.3 NS NS NS 1.8 0.6  24.2 0.62
CD (5%) .
Vars X yrs 9.7 0.6 NS 7.5 NS NS 1,2 48.4 1.25
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Table 3% ¢ FPERFORNVANMCE CF TURMLRIC ACCESSIONS AW POTTANGI
(1988-1991)
Rhizcme yicld" inm lcgvl3m2 Flets Prcjec-
Sl1. Accessicns ted ithizeme
N: . 1588 1989 196¢ 1961 Mcean yicld ret %
t/ha

1. PTS 38 13.107 6,60C 11.133 7.226 5.514 23.785 Nil
2. KCMA 13.883 £.867 9.866 T.0r1  y.404 23.51 2.1
3. PTS ¢ 14.167 4.863 11.70¢ 6.299 9.257 23.142 Nil
4. PTS 24 12.267 5.560 1C.473 6.513 £.703 2}.757 Nil
5. BSR 1 9.8C7 @&.283 9.12¢ 6.82 8.522 21.3(C5 Nil
6. Cec-1 12.733  7.443 9,133 6.141 8.362 20.905 2.3
7. ECT 2 10.317 4.447 6.383 42,910 6.489 16.222 4.5
8. PCT 5 7.C7C 6.133 4,673 3.410 6.071 15.177 2.5
5., PCT '8 7.600 86,900 4,916 2.622 5.872 14.68C Nil
10. 321 Etha-

rukulam T.017  3.627 6.233 4,036 .5.053 i2.632 10.7
11. VK 7¢ 3.687 17.783 5.266 3.474 5,052 12.63C Nil
12, ST 323 1.7¢¢  7.(83 6.40§ 3.149  4.584 11.46¢C Nil

CD at 5% 1.700 NS 3.02& NS 1.C52 2.642

At Ccimbatcre PTS-24 (frem Peottangi) has given the maximum

yield (16.7C ke/plct) Juring the year 1985-9¢ which was significantly

supcricr. Hcwever, curing the year 1990-91, the highest yiel? was
cbtained from BSR-1.
Comments : While the peeled data for 4 year has been reported by

the same hzs been dcne for 3
The latter 2

Pcttanpri and Sclan centres,
yerrs for Ccimbzatcre and Japtizl Centres.
Centres wculd ccnluct the trial fer cne mr~re yesr sc that

a comparison wculd be pessible.
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5. EFFECT OF INTERCROPPING IN TURMERIC
(Pcttanpgi & Japticl)

An intercropping experiment was ccn-ucted uring 1989-90 and
1960-91 with 8 treatments at Pcttanpi t~ find cut the mcst renumerative
intercrcp. The intercrops werc scwn in the midfle c¢f alternative inter-
rcw spaces cf turmeric at the time 'of first icp -ressing (mulching) of
turmeric withcut further mulching. The number ~f turmcric rlants were
kept constant (50/3 Mz) as in case ~f pure crop. Intercrcpring did not
give any sipnificant dJdifference for yield of turmcric, hcwever highest
turmeric yield was cbtained by intercrcpping with Scybean (8.066 kg/3
M%) during 1989-9¢ and by purc crcp with first mulch (5.911 kg/3 M%)
during 1990-91. The pccled data for twc years indicated hiphest yield
cf turmeric by pure crecp with 3 mulchings  (17.C1C t/ha) which was
closely fcllewed by intercropping with soybean (turmeric yield 16,637
kg/ha). The cost-benefit cf intercrcpping with scybean (Rs.§3,928lha)
was fcllowed by inter-crcepping with French Bean (Rs.33,292/ha).

The intercrcprping studies were ccnducted at Jagtial tc select a
suitable and profitable intercrop. The dJdata presented in Table-19
indicated that the turmeric rhiz~me vyield (Jry) was on par in
treatments Tl’ T
intercrcps. The additicnal mcnetar, returns was mcr: under Turmeric-

4 T6 and T7 and sipnificantly supericr cver cther

Maize intercrcpping system.
Table-19 : INTERCROPPING TR1AL AT JAGTIAL (1990-91)

DPried Grecss menetary

yield (t/ha) returns (Rs.)¥
Treatments Tetal

Base Inter Pure Inter

crop crep ercp crep
T1 - Turmeric + Maize 6.66 4,2 33.21 7.38 40.57
T2 ~ Turmeric + Clusterbean 5.14 £.2.  25.72 .32 26.04
T3 - Turmeric + Chillies 4.22 1.9 21.1¢ 10.76 31.86
T4 - Turmeric + Greengram  6.45 0.5 32.26 (.3C 32.56
T5 - Turmeric + Castcr 4,55 2.7 22.7¢ 13.67 36.41
'.[‘6 - Turmeric + Bhendi 6.23 2.3 31.16 2.27 33.43
T, - Pure crcp of Turmeric 6.10 - 3¢.53 - 30.53

*Rupees thcusands/ha
CD at 5% 1.0£76
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6. QUALITY EVALUATION OF GERMFT.ASV COLLECTION / VARIETIES
(Sclan)

Ferty cne selecticns were analysed for quality characiers the
curcumin, cssential cil and clecresin contents ranged frewm (.03 {c 3.85%,
1.88 tc 6.7C% and 2.58 t> 10.05% respectively. The curcumin content
was maximum in "ST 323 yellew" (3.85%) and minimum in ST €64 (C.C3%).
The ccntent of essential cil was maximum in FCT~5 (6.7(%) fcllcwesd by
PCT-8 (6.50%) and minimum in ST-323 (1.88%). Mazimumr clecresin
ccntent was  cbtained in ST-51C and “ST 323 ycllow® (10:05%) and
minimum in ST 323 (2.58%). The samples harveste? in 1691 have been
cured and the analysis is in precpress.

Evaluaticn of quality characters cf 11 varieties tested under
MLT, accessicn ST 323 was the pocrest for all quality characters while
accessicn PTS 24 fer curcumig (3.82%) and oieci'eésin (9.58%) and PTS-5

for essential cil (6.70%) were the best.

7. EFFECT OF STORAGE ON CURCUMIN CONTENT IN TURMERIC
(Sclan)

The samples cof fcur accessicns c¢f turmeric ‘harvested during
February 1990 were analysed fcr curcumin immediately after harvest and
at Qifferent intervals (0 tc 180 days). The 1rcsults cbtained are

summarised belcw:

% of Curcumin after harves
at Adiffr~2nt intervals (days)

Sl. Accessicn

Te Nc. 4 15 30 6C 12¢ 180
-1. ST 323 yellow 3.85 3.86 ° 1.04 3.30 2.82 3.30
2. EV 321 3.10 3.20 3.17 2.8C 2.45 2.46
3. PCT 2 3.42 3.15 3.38 2.90 2.7 2.65
4. ST 85 3.18 3.20 3.15 2.85 2.45 2,74

The lcss cf curcumin content was visible cnly twc menths after
harvest. - After six mcnths of storage, 15-20% lcss in Curcumin was

cbserve? in the cultivars studied.

Ccmments : The Riochemist was advised tc visit NRCS, Calicut and
refine the experimental techniques as per standard

prccedure.,
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1. GERMPLASK .COLLECTICH, ¥A.LCCHANCE ARD wVALUATION

(Jecbner, Jagudap, Cuutvr & Solerisbera)
A germplasm collectica < aal (270 Indigunous ond 53 exotic)
has been maintained at Jobaes. Iu thz evelualion of 70 eniries, none of
them was better ilhan 5li-41, Five .exctic selectious received from

NBPGR were clso grown for inultimiication.

At Jagudan 280 indigenous and 11 exociic germplasm were
maintained and observation on their growth ‘and yield characters were

recorded.

A total number of 120 entries were evaluated at Guntur during
1989-90 and wide vafiability has been found for plant characters and
yield. In the evaluation maximum grain yicld was recorded in CS-287
(1444 kg/ha) followed by Composite Koilkunta (1389 kg/ha) and ATP-8
(1375 kg/ha). During 1990-91 due tc scil moisture stress, the yields
were lower in all the 120 entries evaluated. Among the entries, ATP-77
followed by A'I‘P-m82, AT‘PI-.IO_Zg Uppeasapadu-2 and ATP--77  recorded higher
yields.

A total of 135 accessions were evaluated at Coimbatore during

Rabi season. Variability was scen for zll characters studied (Table-20).

Table 20 : VARIABILITY IN CORIANDER GERMPLASM (COINMBATCRE 1990-91)

Mean plant characters Accession Maximum Accession Minimum
o, recorded Ne. recorded

Plant height (cm) UD.215  53.2 hee 769 21.1

No. of Primary branches UD.184 10.8 ficc.333 2.2

No. of Secondary branches Azc.498 27.8 Acc.400 6.2

No. of umbels/plant hce. 445 36.5 UD 301 9.2

No. of umbellets/umbel UD 377 5.9 UD 139 3.1

No. of seed/umbel UD 76 30.4 ° Acc.141 11.4

Crain yield/plot (g) UD 205 490 UD 293 100




The highest primarv aiu, sveender  brencl. numbers were recorded by
UD-184 and Azc. 493 chect»w* T_h:a';num‘ber of fl’l_iéﬁels per plant
showed varistic: waugity from $.% io 36.6. Similar observation was
recorded for smsber of umbels/u.oel snd gsead/umkel. UD-205 recorded
the highest yield of 490g/ulct wiails UD-293 recorded the lowest sced
vield of 1007/plot showing thar tbore is scope for crop impx:pvgment.

Sorty  three germplesm culvias were ' aci‘eenedi against stem gall
at maturity stage of the - crov in farmers field at Jobner.- In the
evaluation variety UL-41 wes fouud to be completely iree from stem gall
-under field conditions and the rest of the lines showed traces to heavy
infeétio:}. " In the screening of 32 germplasm entries at Jagudan (1990~
91), none of the entries tested is tolerant or resistant against powdery
mildew disease. Twenty six coriander genotype at Jobner were screened
against root knct nematode Meleiodogyune sp., accessions UD-1, UD-20,
UD-30, UD-40, UD-358, UD-374, Co-2, CS-2, CS-4, CS-287 and CS-695
were moderately resistant.

At Coimbatore 12 accessions under IET and 13 accessions under
CYT were screened against grain mould/wilt under field condition. Acec.
695, 745 and 466 showed low incidence of 3.1, 3.2 and 4.1% respectively
among IET accessions. In the casz of CYT, Acc.695 followed by CS-335
and CS-45 registered low incidence of around 2 percent.

2. INITIAL EVALUATION TRIAL

(Guntur and Ccimbatore)

Ten promising selections f{rom the coriander germplasm were
evaluated at Guntur during 1989-90 and 1990-91 and due to soil moisture
stress the yield were .peor. During the current year entry ATP-18
recorded the highest yield of 680 kg/ha which is significantly superior.

In the Jew IET (31989) at Coimbatore, 11 entries were evaluated
with Co-2 as check. Acc.695 which showed promise in earlier seasons
out yielded others during 1990 reccording 683.4 kg/ha (Table 21) which
was statistically superior to the check variety Co-2 (483.2 kg/ha).
The lowest yield of 343 kg/ha was recorded by Acc.806. Mean number
of umbels ranged between 18.6 to 30.8 and similarly mean number of

seeds per umbel ranged between 16.4 to 20.9 which were statistically
significant.
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Table 21 : INITIAL EVALUATICN TRI L IN CORIANDER .T CCIMBATORE

(1990)
Lccession No. Yield (kg/ha)
695 683.4
462 350.7°
806 343.0.
748 383.5
496 406.2
466 666.7
964 385.9
745 585.2
497 466.7
Co.2 483.2
1080 502.3
812 463.4
CD at 5% 73.8

3. COMPARATIVE YIELD TRIAL (CYT 1989 series-I)

(Guntur and Coimbatore)

The trial initiated at Guntur and Coimbatore during rabi 1989 as
proposed in Jobner Group Meeting (Cct.1989) with 13 entries from
different coordinating centres. At Guntur, in rabi 1990-91 entry ATP-82
has recorded maximum yield followed by DH-5 which is furnished in

Table-22.

In the CYT (CYT 1989 series~I) at Coimbatore Acc.695 recorded
the significantly highest yield (666.7 kg/ha) which was on par with
Acc.335 (656.3 kg/ha), compared to an yield of 455.7 kg/ha in the
control Co-2 (Table-23). The mean number of secondary branches ranged
between 17.8 to 27.9 and the seeds: per umbel betwcen 15.6 to 23.2
which were found to be significant to influence the yield. Based on

earlier results Acc.695 was released as Co-3.
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Table 22 : YIELD DATA OF CYT OF “‘ORIANDER AT GUNTUR (19906-91)

’ﬁ. No. Naire of the entry Source Yield (kg/ha)
1. UD-435 Jobner 753
2. UD-436 Jobner 492
3. JCO-81 Jagudan 483
4, JCC~126 Jagudan 567
5. JCO0~147 Jagudan 575
6. CS-287 Coirrbatore 547
7. No.695 Coimbatore 564
8. CS-335 Coimbatore 550
9. Cs~45 Guntur 561
10. ATP-82 Guntur 692
11. DH-5 Hisar 656
12. DH-26 Hisar 536
13. Guntur Local Guntur 475
CD at 5% 119.2

Table-23:. COMPARATIVE YIELD TRIAL IN CORIANDER(COIMBATORE 1990-91)

ficcession No. Yield (kg/ha)

CS.45 556.2
CS.335 656.3
CS.695 666.7
UD. 435 336.4
JC.126 366.2
ATP-82 278.4"
JC.81 445.%
Cs.287 540.0
DH.5 315.7
Co-2 455.7
DH.26 326.1
JC.147 311.4
UD-436 414.8

CD at 5% 67.9

4
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Comments : Since the trial has be n in progress fo—- two years it may

be continuad for onc more year.

The trial conducted at Diggi (Jobner).,showzd (1989-90) that out
of six entries UD-21 was superior ir yield followed by RCr-41, UD-20,
UD-374, UD-1 and UD-373. The thrie years mcan periormance of entries
tested in station trial revealed superiority of RCr-4¢1 (8.73 Q/ha)
followed by UD-21 (8.22 Q/ha) and UD-373 (7.70 Q/ha) as evident from
Table-24.

Table-24 : PERFCRMANCE OF CORI4NDER AT DIGGI (JOBNER)
(Mean of 3 years 1987-90)

S1.No. Variety Yield Q/ha
1987-88 1988-89 1989-90 Mean

1. UD-20 7.69 11.28 3.78 7.58
2. UD-21 9.20 10.98 4.48 8.22
3. RCr-41 7.92 14.44 3.84 8.73
4. UD~373 7.43 12.22 3.4¢ 7.70
5. UD-374 5.99 11.11 3.77 6.96
6. UD-1 - - 3.69 3.69
CD at 5% 1.85 NS NS -

Cvg 48.55 15.62 21.03 -

4. MULTILOCATION TRIAL IN CORIANDER (MLT 1989 series-I)

(Jobner, Guntur and Jagudan)

The new trial at Jobner consisted of 11 entries viz., RCr-41,
UD-435 and UD-436 (from Rajasthan), CS-287, Acc.335 and Acc.695 (from
Tamil Nadu), J.Co.81, J.Co.126 and J.Co.147 (from Gujarat), DH.5 and
DH.26 (from Haryana), along with a local check. Out of 12 accessions
of Coriander tested, the local check produced significantly higher yield
of 10.53 Q/ha followed by RCr-41 (10.18 Q/ha), UD-435 (6.25 Q/ha),
DH.5 (5.88 Q/ha) and CS-287 (5.55 /ha).
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In the Coordinated ‘trial  at' Guntur with 20 entries from different
Coordinating Centres during rabi 1990-91, Co-2 rccorded highest yield of
592 kg/ha followed by UD~376, CS-Z, CS-4, CS-6, -P-2, CS-5, UD-21 &
Co-1 as shown from yiefd data presented in Table-25.

Table-25 : YIELD OF CORIANDER UNDER MLT AT GUNTUR (1990~91)

S1,.No. Name of the entry Yield (kg/ha)

1. Cs-2 578
2, Cs-4 572
3. CS-5 533
4. Cs-6 556
5. CS-7. 506
6. UD-1 444
Te UD-3 425
8. UD-20 439
9. Ub~21 533
10. UD-41 406
11, UD-373 586
12. UD-374 478
13. Co~1 530
14, Co-2 592
15, Pusa-360 431
16. Seethal 464
17. GAO-1 456
18. P-2 550
19, GAU-2 439
20. Guntur Local 414

CD at 5% 102.7




Fouri-en entries consisting

: 5G

£ 4 from Andhrs

Pradesh,

5 from

Rajasthan and 3 from Gujarat were tested under multilocation trial at

Jagudan for the second year viz.,

Cor.2 a& check.

characters.
(2150 kg/ha) followed by 2ll other entries except J.Cer.81, UD-436, DH-

26, J.Cor.147 and UD-435 as presenied in Table-26.

1990-91, keeping GAU Cor.1 and GAU

The results showed significant differences for yield

Significantly higher yirld was obtaincd in the entry 'CS-695

Table-26 : PERFORMANCE OF CORIANDER ACCESSIONS AT JAGUDAN
Sl. Yield kg/ha Average % increase
No. Treatments Source 1989-90 1990-91 yield cver
(kg/ha) control

1., CS-45 Andhra Pradesh 1117 1897 1507 1.34
2. CS-287. Andhra pradesh 1116 2034 1575 5.92
3. CS-335 Andhra Pradesh 1111 1965 1538 3.43
4. CS-695 Andhra Pradesh 1211 2150 1681 13.05
5. UD-435 Rajasthan 923 1576 1250 -
6. UD-436 Rajasthan 1039 1798 1419 -
7. ATP-82 Rajasthan 1062 1897 1480 -
8. J.Cor.81 Gujarat 818 1852 1335 -
9. J.Cor.126 Gujarat 116 1929 1523 2.42
10. J.Cor.147 Gujarat 738 1586 1162 -
11. DH-5 Rajasthan 793 2011 1402 -
12, DH-26 Rajasthan 741 1690 1216 -
13. Guj.Cori-1 1063 1937 1500 0.87

(check)
14. Guj.Cori-2 1069 1904 1487 -

(check)

S.Em £ 64.81 111.11

CD at 5% 185.19 256.17

Cv % 12.93 11.94

Comments :~The trial may be continued for one more year ,
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5. MUTATION RREEDING TC EVOLVE VARIETIE: WITH EARLINESS IN
FRUITING AND R.,sz*:'r ANCE LD DTSEASE
(CQian fo.l'e c.ﬂ\!g '-. uOL’ 3:!.;

Effect of gimma. irredistica. (B, 10, 1 «2i 20 £1r doses) on
g _

germination percent, = plant survivel, peilon  lertility, daye ic 50%
flowering, plant  height, Tl a7 brauches/plaai,  umbels/plant,
“umbellets/plant, grains/rwbel, Giys to matuvity, wlerst feriility and

seed setting, 100 grain weight st vizld/oiiay oo Ctsizudes cccession
UD-20 were recorded’ at Jobuer. Thag stvly doadcsed hat LD-50 dose
lies somewhere at 15 K» treatment. The ecficet of troacment dose on

other characters reveuled = wzeluection frend ofter 10 Xr dose with

increased doses except for primewy branches per pleut en My generation.
In the "e‘v'aluation‘ of 14 single plant progenies of M, generation,

. 2
significantly higher - voriability was observed for plant  height,

umbellets/umbel, grains/umbel and 100 seed wer*h:.. Based cn mean and
cbefficient of wvariability, four prom1smg M, pro«cme., of 20 Kr
(progenies - 24, 25, 27 and 28) wére identified for most of the
characters.

Nine promising mutant lines were put in to IET in kharif 1989
and rabi seasons at Coimbatore with Co-2 on check. Mutant ?/7 of 5 Kr
recorded the higﬁést yvield of 635.2 kg/ha which was statictically
significant.  Similarly 29/1 of . Kr and 76/10 .£ 20 Kr recorded
stat1st1ca11y significant ylelds of 558.1 and 5::5 4 kglha respectively
(Table-27). Among the yxeld contributing chargctcrs the mean nuwber of
branches and number of seeds per umbel sheweld significance.

Table-27 : EVALUATION CF SELECTED CCRIANDE: "MUTANTS (COIMBATORE)

S1.No. Accession No. Yiela (kg/ha)
1. 20 KR 67/10 555.4
2. 15 KR 16/6 375.2
3. Co.2 Control 460.2
4, 5 KR 29/1 558.1
5. 5 KR 7/7 635.2
6. 25 KR 48/1 355.9
7. 20 KR 2617 396.1
8. 5 KR 10/7 453.2
9. 10 KR 15/1 316.8
10. 10 KR 7/7 451.1

CD at 5% 72.4
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6. EFrvecr OF DIFFERENT STAGTS OF HARVEDSTING ON YIELD AND
QUALITY w7 GCURIALDAR

(Jebrer and wiuendaa)

Three years' study -t Jobner r.ovealed that harvesting of
Coriand.r at different stanes anc .=op varieties (three varieties - Long,
Medium & Short durction) differad- ..inificantly in respect to coriander
sced vield and essertial oil confent. ilighest seed yield was recorded
when harvesting was donc at 100% grains turned yellow in ceclour (7.03
Q/ha) closely followed by 50% grains turning yellow (6.88 Q/ha) and
both were supericr to harvesting {ull size grain with green colour stage
(4.81 Q/ha). Coriander variety RCr-41 and GAU-1 recorded significantly
higher yield. GAU-1 recorded the highest average essential oil content
(0.350%) followed by Co-2 (0.342%).

The experiment conducted for the fourth year at Jagudan
consisted of 12 treatment combinations of 3 coriander varieties, GAU.1,
RCr-41 and Co.2, which were medium, long and short duration types
respectivley and four stages of harvest (SOH). The data on growth and
yield contributing characters were recorded. During the current year
the yield difference due to variol : treatments werc found to be non-
significant, however the highest yield (1999 kg/ha) was recorded by
the "medium duration variety GAU-1, grain harvested 100% grain in main
umbel showing yellow colour* (GIMUYC). Pooled analysis of 4 years
showed that the yield diffcrences due to various treatments were found
to be significant (Table-28). The highest yield (1355 kg/ha) was
recorded with the Co-2 variety harvested at the stage when 100% fruit
turn to yellow colour (100% FTYC) in whole plant. It was significantly
superior over variety UD-41 which has full size grain with green colour
and UD-41 and 50% fruits turning to yellow colour. However it was at
par with GAU-1 and 50% fruits turn to ycllow colour.

The single effect of thc variety and stage of harvest was found
to be significant. Variety GAU-1 gave significantly higher yield over
remaining varieties whereas among stages of harvest, 100% fruit turn to
yellow colour in whole plant (100% GTYC) was found to be significant so
far yield level is concerned (Table-29).



Table-28 :

-,

<
[~ .

YIELD PERFCRNVAUCE I

CObIAUDER LS AFYECTED BY SOH AT

JAGUDAN
(Paoled emzlueis CP7-0, {0 1399-3L - 4 years)
Treatments  Year-wise yield kg/ha  Pooled § incre-

Stages of mean ase over
Varielies barvest 168788 (93 Py 108990 19%94-9% -icld control

{SOH) (zg/ha)

e i e

GAU-1 FSGWGC 1180 i2 4 577 1569 1132 -
GAU-1 GIIAUYC 1185 1377 79 1999 1260 -
GAU-1 50% FTYC 1458 1324 60 18¢0 1243 -
GAU~-1 100% FTYC 1474 1564 512 1748 1325 -
UD-41 FSGWGC 706 1286 398 1465 964 -
UD-41 GIMUYC . 711 1247 539 1737 1059 -
UD-41 50% FTYC 781 1111 561 1465 980 -
UD-41 100% FTYC 842 1172 654 1721 1627 -
Co~2 FSGWGC 1234 1106 £01 1416 1064 -
Co-2 GIMUYC 1353 1172 583 1792 1225 -
Co=2 50% FTYC 1582 980 550 1541 1163 -
Co-2 1008 FTYC 1598 1653 534 1634 1355 2.26
S.Emr 95.530 38.89< 93.850 230.888 135.121 =~
CD at 5% 280.154 114.070 .S, N.8., 379.256
CV % 14.22  5.32 30.96  24.02  20.20
Table~29 : SINGLE EFFECT OF VARIETY AND STAGE OF .HARVEST (SOH)

ON YIELD OF CORIANDER AT JAGUDAN

Effect of variety

Yield (kg/ha) Effect of SOH

Yield (kg/ha)

GAU-1 1250.170 FSGWC 1053.695
UD-41 1024£.646 GIMUYC 1181.236
Co-2 1199.959 50% GTYC 1141.975

100% GTYC 1256.128
S.Er 33.776 39.008
CD at 5% 109.476 94.804
CvV % 20.20 20.20
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7. RESPONSE OF CORIANDER TO FERTILIZER
(Jobner- and Guntur)

At Jobner;. resuits .of 3 years' -study. cn .irrigated Coriander
revealed that t1me .of Nitrogen’ apphcetlon “had s1gn1f1cant effect on seed
yield und yleld attnbutes except ‘numbern of mrbelletﬁ per aplan‘t “and
test wexght, on the Coriander.- variety RCr=217" " .)pht applxcatmn of
60 kg Nlha y1z., ;1/3 2t sowing hmc,,,; ]JZzJ,aL 30 »DASvanda remmnmg 1/3
at 75 DAS regmtered on average “géed ‘yzeld £4, thu as( compared
to, 5.57 QJ ha w1th n0r Nltrogen appllcatq.on ('Iab}.er-SO), Maxtmum mean
net profit of Rs.{792/ha was ‘ébtained’ “¢/hien 60 kg Riha whs apphed in 3
equal splits at sowing,. 30.2nd.75..DAS.

8. STUDIES. ON THE GRAIN -MOULD/WILT DISEASE OF .CORIANDER:

(Coimbatore)

The "fung:.cidal ‘trial {¥6" control gram mould 1n 'Coriander with 10
;reatments* laid- out at” Connbatore “during” rab1 1988 énd rab1 & khanf
1989 and 1990. During “'this- season also _:spraymg * with 0 1 %
Carbendazmz, 20 days after graln ....t was found 'to be very effect1ve in
controlling grain mould 1nc1dence (7 95) followed by spraymg of " 0.25%
COpper 0xychlor1de 20 days after g*'am . set (10 l%) / The above
treatments: had. recorded max1mum yleld,,- o;' 8‘:0 4 and 780 "kg/ha
nespectively.

9. EVALUATION OF CORIANDER FOR ESSENTIAL OIL
(Jobner)

Thirty two  entries of Coriander germplasm. and 16 Coriander
entrics under CYT were evaluated for volatile oil contents. The volatile
oil ranged from 0.2 to 0.4% in- CYT ‘entries and 0.1 t6 0.5% in germplasm
entnes. 'I‘he promlsmg entrles ‘of ‘coriander’ w1th respect to volat:l.le oil
content ere Up-111, UD-263 and UD-323 (0 5%. cach) ‘and UD-124 UD—239
up-172, UD—285, UD—-77, UD-l?é;and;._UD:ZO‘S (0.4% each).
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Table 30 : EFFECT COF TIME OF NITROGEN APPLICATION ON YIELD OF
CORIANDER AT JOBNER
(Pooled yield data fer 3 years - 1987-88 to 1989-90)

Grain yield (b/ ha)

Treatments
1987-88 1988-89  1989-90 Mean
T1 0 kg N/ha (Control) 5.75 5.89 5.07 5.57
T, 60 kg N/ha at sowing 7.52 6.68 7.50 7.23
T, 60 kg N/ha at 30 DAS 7.49 7.69 4.38 6.52
T, 60 kg N/ha at 45 DAS 7.14 6.99 7.29 7.14
T, 60 kg N/ha at 60 DAS 6.03 7.05 5.63 6424
T, 60 kg N/ha at 75 DAS 5.52 6.09 7,01 6.21
T, 60 kg N/ha } at sowing 6.15 5,58 4.38 5.37
& 3 at 30 DAS
Ty 60 kg N/ha } at sowing 9.59 10.00 8.40 9.33
& ¥ at 60 DAS
Ty 60 kg N/ha } at sowing 7.03 6.52 5.35 6.30
& } at 75 DAS
TlO 60 kg N/ba % at 30 DAS 9.30 10.72 8.75 9.59
& ¥ at 60 DAS
T;; 60 kg N/ba } at 45 DAS 7.21 7.87 8.19 7.76
& & at 75 DAS
T,, 60 kg N/ha } at 60 DAS 6.29 7.96 5.69 6.65
8’4 at775' DAS
T,; 80 kg N/he 1/3-2t sowing, 9.84  11.48  10.00 10.44
1/3 at 30 DAS & 1/3 at 75 DAS
T,, 60 kg N/ha 1/3 at 30 DAS, 8.32 11.92 9.17 9.80
1 1% 973<at 45:'DAS & 1/3-at 60 DAS
S.Em % 0.59 0.45. 0.67 0.50
CD at 5% 1.72 1.30 1.94 1.46
CD at 1% 2.32 - 2.63 1.98

cv % 13.81 - 9.68  17.32 11.70

LI



Vil. CUMIN

1. GERMPLASM COLLECTICN, VMAINTENANCE AND EVALUATION
(Jobner and Jagudan)

£t Jobner, 219 (211 indigsnous and 8 exotic) germplasms are
being meintained. 220 singlc plent progenies of UC-216 and 82 single
plant progenies of UC-217 were maintained by sibmeating under muslin
cloth. In the evaluation during 1989-90, 42 progenies of UC-216 and 37
of UC-217 outyielded RZ-19 (check). The most promising progenies of
UC~-216 are UC-216-202, UC-216-327, UC-216-441 and UC-216-444. Four
progenics of UC-217 viz., UC-217-20-8 (68g/plot), UC-217-14~1 (50g),
UC-217~14-5 (42g) and UC-217-21-7 (35g) end are found very promising,
which outyielded RZ-19 (check).

One hundred and seventy two germplasr (166 indigenous and 6
exo;ic) were maintained as well as observations on their growth and
yield characters were recorded at Jagudan.

Seven lincs of cumin were screened under artifieial condition
against wilt diseasc at Jobner. The percent mortality due to disease
incidence was lowest in line UC-19 (15.62%) followed with UC-198
(24.07%) and the highest plant mortality of 70.37% observed in line RS-l
(check). During the year 1990-91, forty one cntries were tested for
their reaction against Fusarium wilt disease under wilt sick plot at
Jagudan conditions. None of the entries was found to be tolerant or

resistant against wilt disease.

2. MULTILOCATION TRIAL (MLT 1987 and MLT 1989 Series-I)
(Jobner and Jagudan)

The trial was started in Rabi 1987 at three locations viz.,
Jobner, Mandore and Jalore under Jobner Centre. At Jobner, the trial
consisted of 11 entries viz., 7 from Rajasthan, ¢4 from Gujarat with 2
local checks sown under irrigated conditions. Cut of the 13 entries
tested at Jobner, the variety RZ-19 (UC-19) produced maximum yield of
2.48 Q/ha followed by UC-208 (2.30 Q/ha), UC-209 (2.23 Q/ha), Herdi-
local (2.20 Q/ha), UC-199 (1.65 Q/ha) during 1989-90. Wide range and
significant values were obtained for other characters recorded. The
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mean performance of entries »t Jooner for four years (1686-87 to 1989-

90) revealed no significant differenc. among the varie. es” and 21l entiries

at per as far as yield potentiel is concerned (Table-31).

Table-31 : PERFORMANCE OF CUNIN VARIETIES IW COCRDINATED TRIALS
AT JOBNER CENTRE {(i98/-90)

st. = Yicid Ofha
No. Varieties

1986-87  1737-86 1985-89¢  1939-90 Mean

1.  UC-19 (Rz-19) 0.40 0.96 5,60 2.48 2.36
2. UGC-209 0.82 1.84 7.50 2.23 3.10
3. GC-1 1.54 2.27 6.33 1.00 2.79
4. vC-24 0.62 1.27 6.33 0.93 2.29
5. UC-208 0.76 1.84 5,57 2.30 2,59
6. UC-198 2.67 2.62  5.03 1.10 2.86
7. vc-11 0.70 1.74 5.43 0.85  2.18
8. UC-89 1.09 1.40 7.23 n.73 2.61
9.. Rs-1 0.36 1.37 7.27 1.63 2.66
10. UC-199 2.34 2.08 5.26 1.65 2.83
11. Local 0.68 2.00 4.73 1.40 2.20
CD at 5% 0.766  0.761  1.21 0.72 NS
cvs 50.94  30.69  11.27  33.78  29.96

The performance of cumin varicties in the trial at different locations
during 1989-90 is presented in Table-32. The entries at other two
locations (Diggi & Mandore) revealed the superiority of RZ-19 at Diggi
(3.60 Q/ha) while at Mand_ctge, UUC~-89 recorded wmaximumr yield of 5.05
Q/ha which is at significant level.

The new MLT (1689 Series-1) laid ocut (1990-91) with 8 entries
under different agroclimatic conditions at Jagudan, consisted of 3 entries
from Rajasthan (RS-1, UC-198 & UC-199) and JC-9, Jc-11, JC-15 and JC-

147 from Gujarat keeping Gujarat Cumin-1 2s check. In the observation,
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the yield and ancillary characters varied to 2 great extent; the yield

difference were found to be highly significant giving thc highest yield
(8¢3 kg/ha) by the entry JC-147 followed by RS-1 (763 kg/ha) end
Guj.Cumin-1 (check) (741 kg/ha).

Table-32 : PERFORMANCE OF CUMIN VARIET.FS IN THE MLT AT
DIFFERENT LOCATIONS (.989-90)}

S1. Jobrer Diggl Mandore
No. Varieties

Yield {Q/he)

1. UC-19 2.48 3.60 4.55
2. UC-208 2.30 2,79 4.86
3. UC-209 2.23 2,58 4.92
4. UC-199 1.65 3.25 3.49
5. UC-198 1.63 3.25 3.12
6. UC-89 0.73 3.54 5.05

Comments : UC-199, UCC-198 & UC-2.9 need to be promoted to MLT.

3. BREEDING FOR WILT RESISTANT VARIETY IN CUMIN
(Jobner)

Out of seven single plant progenies of Cumin derived from
mutation breeding programme (from RZ-19) and hybridisation (chance
crosses) between UC-19 and UC-198, none of the progeny produced seeds
due to heavy incidence of Cumin blight. In the selection of naturel
population, out of twenty four single plant progenies derived from UC~-
218, the most promising progenies were UC-218-157, UC-218-57, UC-218-
18, UC-218-13 and UC-218-173.

4., EFFECT OF CROP GEOMETRY AND SEED RATE ON YIELD OF CUMIN
( Jagudan and Jobner )

This woas the fourth yesr of experiment at Jagudan. The
experiment consisted of 20 treatment combination of five seed rates and
four spacing methods, viz., row spacing at 15, 22,5 and 30 cm and
broadcasting. The yield and ancillary observations es influenced by
different geometry and seed rate recorded showed non-significant



differences for vield in the peoled -nalysis. Fowevesr broadcasting with
14 kg seed rate/ha gave highest = yields. In iy single effect of
geometry an:é seed rate alsc the .iold Jiffereuces wéf?ea_‘f found "to be non-
sigqiﬁcant:.'b,é.,. However 15.0 e spaciag and 12 kg/he seed rate were
fdﬁnd to be better.

The net rezlization (incremernta: cost bencfit ratio) is found to
be 'high‘est in 15 cm specing and 8 kg ceed ratef/n: followed by 10 kg
seed rate/ba with broadéasting and 15 cm spacing with 10 kg seed
rate/hz having ICBR 1:6.2, 1:5.9 and 1:5.06 respectively.

At Jobner, the. second year's (1989~60) experimental findings
repeatedly revealed that crop geometry significantly affected the number
of branches/plant, umbels/plant, test weight and seed yield. Seed rate
significantly affected yield. In the four sowing methods, the crop sown
at 15 and 22.5 cm row spacing recorded significantly higher seed yield
over broadcast-sown method. However, seed yield recorded under 15 x
22,5 cm 2nd 30 cm row spacing was statistically at par. Seed rate of
12 kg/ha recorded significantly higher seed yield (2.91 Q/ha) over 8
kg/ha sged rate (2.56 Q/ha). Although, the seed yield obtained under
seed rates of 10, 12, 14 and 10 kg/ha was statistically at par.

5. EVOLVING CQNTROL MEASURES AGAINST. WILT DISEASE
‘(Jagudan and Jobner)

An experiment conducted at. Jagudan (1990-91) to find out -the
effective and economical fungicide for the management of wilt disease,
The data pertaining to wilt percent incidence presented in Table-33
revealed Rabbing treatment significantly reduced the wilt in different
stages of the cumin crop under wilt sick plot condition.

Another experiment to control cumin wilt by seed  treatment with
7 different fungicides initiated at Jobner under irrigated condition. The
fungicidesl used are provided in Table-34. The sceds were treated with
fungicides before 24 hours of sowing. The data presented in Table-34
revealed Topsin-M significantly reduced the disease incidence resulted
inte maximum grain yield followed with Bavistin.
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Table-33 : WILT PERCENT INCIDENCE AT DIFFERENT STAGES OF THE

CROP, JAGUDAN CENTRE 1990-91)

“ - A

Mean

Sl. Treatments
No. Before Lfter At harvest

flowering  flowesinz

1. Captan @ 3 g/kg s=ed 9.2 7252 90.00
58.90) (76.8G) (100.00)

2. Bavistin granules 46,14 52.73 90.00
@ 2 glkg seed (52.0) (79.0) (100.00)

3. Rabbing (soil sterilization) 31.72 52.9¢ 69.19
(27.6) (63.70) (87.40)

4. Emisan @ 3 g/kg seed. 45.99 59.34 90.00
(51.70) (74.00) (100.00)

5. Bavistin 25 5D @ 2 g/kg seed 48,76 62.14 90.00
(56.50) (78.10) (100.00)

6. Thirum @ 3 g/kg seed 47.90 63.46 90.00
(55.00) (80.00) (100.00)

7. Control 50.61 63.93 90.00
(59.70) (87.10) (100.00)

S.Em ¢ 3.06 1.93 0.38

CD at 5% 9.40 5.95 1,17

CvV & 11,57 5.42 0.77

(Retransformed value given in parenthesis).

Table-34 : CONTROL OF CUMIN WILT BY SEED TREATNMENTS AT JOBNER

gmo.wf‘;éatment Percent disease Yield (Q/ha)
1. Apran SD-35 (0.2%) 24.40 1.55
2. Bavistin (0.2%) 17.89 2.15
3. Emisan-6 (0.2%) 23.45 1.63
4. Topsin-M (0.2%) 17.55 2.30
5. Thiram (0.3%) 26.80 1.83
6. Saprol EC-15 (0.1%) 26.88 1.65
7. Vitavax-200 (0.2%) 19.43 2.08
8. Control 39.57 1.30
S.Em ¢ 1.9707 9.089

CD at 5% 5.7969 26.811
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6. STUDIES ON SEED BORN MYCOFLORA OF CUMIN
(Jobner)

A:  Jebrer, sced amalydin s‘tudies\ recvealed. that  Alternaria
alternata was found to be associzicd predominanily with seeds whereas
Fusarium sp. was not purcdominantly acsocizted with the seeds indicating
the pe-pectuation of A. aliernslz -hroigh secds, while Fussrium sp.
through scil cor =soeds. Residen (l:ase, sceveral other fungi were alsc\)

found aseocieZed with the seade.

Investigation were carried out to study the effect of these seed
borne fungi mortality and vigour of seedlings. In the pathogenicity test
conducted by blotter and pot method. Seven fungi wviz., Alternaria
alternata, Aspergilius flavus, 4. niger, A. ochraceus, Bipoloris
hawicnsis 2nd Fusarium sp. were found to be pathogenic, while

Curvularia spp., Chactomium sp. and Rhizopus oryzac were not

pathogenic to cumin seed/seedlings caused both pre and post emergence
mortality. Root and shoot length were alsc reduced by the fungi.

7. QUALITY EVALUATION
(Jobner)

The volatile oil content were éstimated from 14 promising
entries of cumin. In cumin sceeds, thz volatile oil contents ranged from
3.0 to 4.6% (1990-91). The mean wvalue of vclatile oil content of two
years (1989~9) & 1990-91) are provided in Table-35. The bhighest oil
content obtaired with UC-198 followed by VC-11, UC-218, MC-4373, UC-~
199, UC-89.

8. ADAPTIVE TRIALS OF PROMISING CULTURES OF CUMIN AT DIFFERENT
TALUKA SEED FARM
(Jzgudan and Jobner)

At Jagudan, the acaptive trial conducted with promising culture
MC-43-73 at four Taluka sted farms and one Research Station. The
trials failed duc to cumin-tlight except in Umarala Seed Farm, where

MC-43-73 gave an yield of 700 kg/ha which was 16% yield increase over
the control.
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In the adaptive trial and demonstrations conducted during 1989-

90 (Jobner) maximum grain yield of 7.33 Q/ha wes recorded in UC-19
(RZ-19) at adaptive testing centre-Tonk as well 2s in demonstrations

conducted at Jaipur and Dausa area (Table-36).

Table-35 : VOLATILE OIL CCNTENTS OF SELECTED ENTRIES OF CUMIN

3T. Volztile oil §
No. Entry 1989-90 1990-9] Mean
1. UC-19 2.9 3.7 3.3
2., UC-198 4.8 4.6 4.7
3, UC-199 3.4 4.0 3.7
4., RS-1 3.0 3.8 3.4
5. UC-89 3.3 4.05 3.05
6. UC-218 3.5 4.05 3.75
7. VC-11 4.3 4.25 4,25
8. VC-24 2.8 3.00 2.9
9. UC-208 2.6 3.10 2.85
iO. UC-209 2.3 3.3 2.8
11. MC-43-73 3.3 4.05 3.65
12, GC-1 2.8 3.2 3.2
13. Local 2.9 3.85 3.4
14. UC-19 (mnt) ‘4.4 - -

Table-36 : PERFORMANCE OF CUMIN VARIETIES /AT ADAPTIVE CENTRE
AND FARMERS FIELD (1989-90)

Yield (Q/hz2)

S1. Variecties

No. Tonk Jaipur Dausa
1. UC-19 7.33 3.75 2.00
2 * RS-I 70 00 - -

3. UC-198 4.50 3.25 1.80
4. UC-199 5.00 - -

5. Local 7.00 2.50 1.50




VIII. FENNEL

1. GERNMPLASM COLLECTICN, MAINTENANCE AND EVALUATION
(Jobner and Jagudzn)

At Jobner, 131 (124 indigenocus and - 7 exotic) entries -2nd 183
(171 indigencus and, 12 exotic) at' Jagudzn- were. maintiined and !obsérved
for growth and, yield characters: In Jagudan, 12 accessions were
evaluated, ¢ new ‘coilections made and one local check mamtamed by
sibmating under mushn cloth. They were evaluated for yleld stabihty

and yield associated characters.

2. MULTILOCATION TRIAL IN FENNEL (MLT 1989 Series-I)
(Jobner and Jagudan)

The MLT »t Jobner consisted of 8 entries of fennel including 4
from Rajasthan viz., UF-90, UF-112, UF-101 and UF(M)-1 and three from
Gujerat viz., PF-35, S-7-9 and GF-1 along with 1lccal check. The
obaervatxons were recorded on ‘deys to 50% flowering, plent height (cm)
branches/ plant, umbelslplant umbellets/umbel, grain/umbel, harvest
index (%), ,volat-ile oil content ‘ (¥) and yield/plot. Significant
differences were recorded only  for days to 50% flowering and
grains/umbel. Out of the eight entries none of the entry was superior
ecver local chceek. ©  The maximum grain yield was recorded in Loczl
collection (14.13 Q/ha) followed by PF-35 (12:73 Q/ha).

The MLT (1989 Series-I) with 9 culture laid out during rabi
scason 1990 =2t Jagudan. The observation viz., Plant stand, days‘ to
flowering, plant height (cm) number of branches/plant, number of
umbels/plant, number of umrbellets/umbel, number of seeds/umbellate,
" days. to maturity, 1000 seed weight (gm) yield (kg/ha) and volatile oil
( %) were recorded showed wide variation in the characters. The yield
differences were highly significant and the maximum yield of 1198 kg/ha
was recorded by the entry JF-132 (Table-37).
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Table-37 : NUITILCCATICN TRIAL AT JAGUDEN (1990)

€1.  Accecssion No. Source Yield % of increase
No. (Kg/ha) over control
1. UM@)-1 Rajasthan 710 -
2. UF-131 Rajasthan 772
3. . JF-66 Gujarat 955 -
a, JF-T71 Gujarat 1099 0.92
5. JF-127 Gujarat 926 -
6. JF-132 Gujarat 1198 9.09
7. HF-33 Hisar 815 -
8. HF-39 Hisar 455 -
9. G.Fennl Gujarat 1089 -
(Check) -
S.Em * 58.198
CD at 5% 170.55
Cv % 13.07

3. STUDIES ON INTERCROPFING IN FENNEL
(Jobner)

Studies on intercropping comprising 10 treatments showed that
intercrops had significant effects on yield cquivalent to fennel. Three
years expcriment on intercropping in fennel revealed (Table-38) that
maximum average yield of fennel equivalent (13.72 Q/ha) was observed
under sole crop of cauliflower followed by paired plantin'g of fennel at
30 : 60 c» + 1 row of cauliflower (11.79 Q/ha).
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Table-38 : EFFECT OF INTERCRCPPING IN FENNEL

Yicld cquivalent to fcnnel (Q/he)

Treatments
1987-88 1988-89 1989-90 Mean
Tl Normral sowing of fenncl ot 10.34 9.10 4,60 8.01
45 cm row spacing
'I‘2 Normel sowing of ccriander 7.22 10,41 9.80 9.14
for leaf purpose at 15 cm
row spacing
T3 Normal sowing of garlic at 14.53 5.75 5.38 8.55
15 ¢m row spacing
T, Normal sowing of fenugreek 3.96 4,95 1.95 3.62
* for grain purpose at 30 cm
rew -spacing
T5 Normal sowing of Cauliflower 13.99 16.55 10.63  13.72
at 45 cm row spacing
T, Pzired planting of fennel at 10.19 9.16 4.11 7.82
30:60 cm spacing
'I‘7 Paired planting of fennel at 12.46  11.49 6.7¢ 10,23
30:60 cm + 3 rows of
coriander for leaf purpose
T8 Paired planting of fennel at 13,57 9.28 7.69 10.18
30:60 cm + 3 rows of gerlic
'I‘9 Paired planting of fennel at 2.82 8.22 4.26 7.43
30:60cm + 2 rows of fenugreek
for seed purpose
Tm Pzired planting of fenncl ot 12.37 13.42 9.58 11.79
30:60 cm + 1 rew of cauliflower
S.Emr * 0.73 0.64 0.39 1.20
CD at 5% 2.16 1.91 1.16 3.57

Cv % 11,59 11.37 10.33 22,99




2 75
4, EFFECT OF NITROGEN LEVELS AND STAGES OF UNBEL PICKING ON
YIEID AND QUALITY OF FENMEL
(Jobner and Jagudan)

The' &éxperiment laid out in 1985-88 at{ Jobuer was closed., The
experiment "at Jagudan started duwing 1987-88 consistcd  of \12
combinations having four levels of Nitragen viz., 0, 30,- 60 2t 90 kg/ha
and 3 stages of umbel picking (half length of fruits, full length of fruit
and fruits turns to yellow colour). The differcnt chscrvaotions relating
to morphkological,- yield and yield contributing (including plant stand)
and. volatile oil showed non-signitican: differeuces -for yield due to
various treatments. However the highest yield 4030 kg/ha was recorded
in the treatment le ‘i.e.. application of 90 kg N2 and 45 kg onslha
combined with picking of umbels when fruit turns to yellow colour.
The pooled analysis (4 years) presented in Table-39 showed' significant
differences among the treatments. The highest yield (3372 kg/ha) was
x:ecorded in the above treatment (90 kg NZ and 45 kg P205Iha corrbined
with picking of umbel when turns to yellow colour) which was 36.5%
higher than the control (Table=39). This trestment was at par with
Tll' Tm, Tq’ T8' T6' The single effect of the fertilizer level and
stage of umbel picking was found ‘' be significant [iving significantly
higher .yield by a fertilizer level of N, @ 90 kg/ha combined with 45
kg/ha P,0; whereas in stege of umbel picking, the fruits turns to

yellow colour (post physiclogicel) was sipnificantly superior for yield.

Comments : It is concluded for the study that femnnel fertilized with 90
kg Nz‘lha cembined with 45 kg P,0;/ha and picking of umbel
when fruit turns yellew cclour gave higher yield in fennel
with highest net ICBR 1:23.,6.

5. QUALITY EVALUATICN OF FENNZEL
{Jobner)

The volatile oil cortents of different promising entries of fennel
were determined. The totzl volatile oil in fennel seeds ranged from 1.0
to 1.5%. The highest volatile o0il was observed in PF-35 (1.5%)
followed by local check (1.45%).
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Table-3%, : ErFECT OF NZ AND STAGEs OF UMBEL PICKING ON YIELD
(Pooled data 1987-88 to 1990-91)

Trezatments tages

(Fertilizers) of Yield kg/ba Pooled % increase

N,-P.C.~X 20 umbel mean  over

(l%gl ﬁa? picking 1987-88 1988-371989-901990~91 yicld control

’1‘.l 0-45-0 HLF 2691 2015 1585 2451 2186 -

TZ 0-45-0 FLFG 2696 2206 1601 3649 2538 2.8
(Control)

T3 (~45-0 FTYC 3191 2288 1812 2587 2470 -

T ¢ 30-45-0 HLF 2815 2342 1737 2914 2452 -

TS 30-45-0 FLFG 2928 2397 1891 3377 2648, 7.2

T6 30-45~0 FTYC 3194 2505 1949 3540 2797 13,2

T, 60-45-0 HLF 3224 2369 1868 2941 2601 5.3
Tg  60-45-0 FLFG 3443 2479 1895 3595 2853 15.5
Ty  60-45-0 FTYC 3484 2587 2125 3704 2975 20,4
T, 90-45-0 HLF 3529 2913 2129 3186 2939 18.9

T 1 90-45-0 FLFG 3551 3077 2129 3286 2986 20.8

1

le 90-45-0 FTYC 3779 3459 2217 4031 3372 36.5
S.Em 96.291 176.471 165.033209.465 272.440

CD at 5% 282.386 517.52¢ N.S. N.S. 764.682

Cv % 5.20 11.97 25.78 22.24 17.26

HLF - Belf Length of Fruits

FLFG ~ Full Length of Fruits

Fruit Turns to Yellow Colour

FTYC



1X. FENUGREEK

1. GERMPLASM COLLECTION, MAINTENANCE AND EVALUATION

(Jcbner, Jagudan, Guntur and Coimbatore)

At present Jobner holds 123 indigenous cnd 11 exotic collection;
out of eighteen F 4 and 5 single glant progenics evaluated, pone was
better than RMt~1 (Local check). Hewever out of 3 new local
collecticns, UM=133 and UM-131 outvieclded check RMt-1.

At Jesgudan, 178 entries including one exotic germplasmr were
maintained and observations on their growth and yield characters were

recorded.

Eighty four accessions were evaluated during ‘"rabi® at
Coimbatore; variability was. observed for all the seven characters
studied including yield. The variation for yield ranged between 40g to
200g/plot indicating a scope for selection of improved types (Table-40).

Table-40 VARIABILITY RANGE IN GERMPLASM OF FENUGREEK
(COIVMBATORE)
sl. Characters Accession Maximum Acces ‘on Minimum
No. No. No.
1. Plant height (cm) Acc.2314 55.3 Acc.235 21.9
2. No. of primary branch Acc.197 8.4 Acc.211 3.2
3. No. of secondary branch UM-114 3.0 UM=5 0.4
4, No. of pods GF.1 25.8 UM.32 11.8
5. Length cf pod (cm) fLce.267 15.6 Acc.272 7.7
6. No. of seed/pod Acc.247 21.6 Acc.258 10.4
7. Yield per plot (g) Ace.221 220.0 UM.5 40,0

Seventy entries were evaluated during 1989-90 at Guntur. TG-
1084 has recorded highest yield (1889 kg/ha) followed by M-24 (1667
kg/ha) and TF-4 (1556 kg/hw).
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In the zeweeniap of 41 cuindes of Jfenugreck azalnst root knot
nemratode und:r artificial cc"x':dit:i.c-bs it Jobnew, Access.cns UM-34, UM-35,
UM=-70, UM-75," Um-8<, Uni~165, =113 and Uhf*‘it.‘.-a" ‘-'_fshowed resistance
against rcot knot nematcde, tare of the oentrics '.w:\s icund to be
tolerant " ‘oi:-reeistant arainsi povaery wildew in the ev;aluation_ of 17

entries during 1990-91 at Jagudou.

2, INITIAL EVALUATION TRIAL

(Coimbatore)

In the IET with 10 entriez at Coimbatore Acc. 109 @nd Acc.213
recorded high yields of 642.3 and 639.9 kg/ha as agzinst 432.5 kg/ha in
control. The yields were on par and were statistically significant.
The lowest yield of 318.7 kg/ha recorded by Acc.390. Among the yield
contributing characters studied, the mean number of primary branches
per plant and mean length of pod were significant. The primary
branches per plant ranged between 4.7 to 6.9 in Acc.2310 and Acc.213
respectively. Length of pod varied between 8.7 cm (Ace.1113) to 10.7
cm (Acc.169 & Acc.424).

3. COMPARATIVE YIELD TRIAL (CYT =~ 1989)
(Guntur)

The Coordinated CYT with 9 entries could not be laid out during
1989-90 at Guntur. In 1990-91 rabi, even thongh the crop was damaged
due to heavy attack of wilt and ; ¢, the vegetative and yield data
were recorded. However the maximum yield was recorded in Lam Sel.l
(639 kg'iha) which is significantly superior over check and other entries
except TG-1084 (572 kg/ha) (Table-41).

4., MULTILOCATION TRIAL (MLT 1989 Series~I)
(Jobner, .Jagudan, Guntur and Coimbatore)

The. trial consisted of 14 entries (4 from Rajasthan, and 3 each
from Gujarat, -Tamil Nadu and Haryana along with local check) laid out
at Jobmer, Jaguden, Guntur and Coimbatere Centires. At Jobner
significant differences ‘were recorded for "days to 50% flowering", plant
height, pod . per pvla\nt, test weight 2nd yield per plo't. The fenugreek
variety RMt-1 recorded maximum yield of 10 Q/ha followed by HM-46
(9.7 Q/ha) and HM=-57 (9.7 Q/ha), J.Fenu.53 (9.38 Q/ha), J.Fenu-8
(9.03 Q/ha) and 8.83 Q/ha in the local check (Table-£2).
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Table-41 : MULTILOCATION TRIAL /T GUNTUR (1990-91)

SI.No. Name of the entry Source Yield (kg/ha)
1, UM-32 Jobner 489
2. UM-112 Jobner 494
3. NLM (Prabha) Jobner 525
4e Lam Sel.l APAU 639
5. GF-1 Jagudan 506
6. TG-1084 Coimrbatore 572
7. Co-1 Ccimbatore 500
8. Methi-3 Jagudan 461
9. Guntur Local Local 456
CD at 5% 68.66

Table-42 : MULTILOCATION TRIAL AT JOBNER (1990-91)

S1.No. Variety ‘ Source Yield (Q/ha)
1. RMt~-1 Rajasthan 10.00
2. HM-46 Har};ana 9.70
3. HM-57 Heryana 9.70
4, J.Fenu,.53 Gujarat 9.38
5. J.Fenu.8 Gujarat 9.03
6. UM.129 Rajasthan 8.70
7. TG.947 Tamil Nadu 8.65
8. PRT-4 Haryana 8.53
9. J.Fenu.10 Cujarat 8.00
10. UM, 128 Rajasthan 7.45
11. UM, 127 Rajasthzn 7.10
12, TG-194 Tamil Nadu 6.15
13. TG-638 Tamil Nadu 5.58
14. Local check Tzmil Nadu 8.83
CD at 5% 2.9

Cv & 19.18
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The VLT with 14 entries wes conducted for the second year at

Jagudan. Tfae various observations fcr yield contributing & other growth
characters, days to flowering, wsturity cic. weéré recorded. The yield
performance of the accessions during the last two years are presented in
Table-43. The yield difference wcre highly significant during 1990~91
and maximum yield was recorded in the entry UM-127 (2210 kg/ha).

The mean of two years zlso showed the highest yield of 1648 kg/ha by
UM=-127.

Table-43 : MULTILCCATION TRIAL AT JAGUDAN

Yield (kg/ha) Average $% increase
- yield-- . over

S1, Treatments Source

No. . 1989-90  1990-91 kg/ha  control
1. PRT-4 Rajasthan 907. 1974 1441 -
2. J.Fenu-8 Gujarat 1036 2007 1522 0.66
-3+ -J.Fenu=10 Gujarat. . 1108 2132 1620 7.14
4., J.Fenu-53 Gujarat 1077 2124 601 5.89
5. HM=46 Rajasthan 980 2002 1491 -
6. HM=-57 Rajasthan 917 2116 1517 0.33
7. UM-127 Rajasthan 1085 2210 1648 8.99
8. UM-128 Rajasthan 891 1961 1426 <
9. UM-129 Rajasthan 768 1324 1046 -
10. TG-194 Tamil Nadu 908 2116 1512 -
11. TG-268 Tamil Nadu 1013 2128 1571 3.90
12. TG-947 Tamil Nadu 1007 2173 1590 5.16
13. Methi-3 Gujarat 1034 1985 1510 -
14, Methi local Gujarat 977 2047 1512 -

(check)

S.Em * 99.673  84.97

CD at 5% N.S.  243.05

CvV % 20.45 8.48
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The trial laid ont with :1 cntries was cdntinued at Guntur
during 1990-91 by the additiorn ¢l *hree more entrice HM=-46, HM=57 and
PRT-4. The crop was irrigated out again got damaged by pests resulted
in poor vyiclds. The yicld as observed are furnished below; showed
that TG-268, followed ty JF-8, UM-130, HM-57, TG-194 are high

yielders.

Table-~44 : MULTILOCATICN TRIAL AT GUNTUR (1990-91)

Sl1.No. Name of the entry Source Yicld (kg/ha)

1. UM=127 Jobner 439

2. Ui\d-128 Jobner 394
3. UM-129 Jobner 445
4. UM-130 Jobner 589
5. J.F-8§ Jagudan 628
6. J.F-10 Jagudan 400
7. J.F-53 Jagudar: 414
8. TG-194 Coimbatore 581
9. TG-268 Coimbatore 647
10. TG-947 Coimbatore 447
11, HM-46 Hisar 517
12, HM-57 Hisar 586
13, PRT-4 Hisar 442
14. Guntur Local Guntur 428
CD at 5% 69.0

The trial initiated in Rabi 1989 at Coimbatore comprising
accessions from Tamil Nadu, Gujarat, Rajasthan, Hzryana .along with
check Co-1. The data presented in Table-45 revealed that among the
yield contributing factors studied, significance was noticed in number of
secondary branches per plant which ranged between 1.2 to 2.3. The
highest yield of 683.7 kg/ha was obtained in TG-947 closely followed by
TG-368 (623.2 kg/ha) which were statistically significant.
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*MULTILOCATION TRIAL AT COIMBATORE (1990-91)

Meah Mean, No. of Mean Mean Mean .
S1. Accession plant, branches No.of length No.of. Yield
No. No. height - pod  of pod seed/ (kg/bz)

{cm) Primaxry Seccndary (cin) pod
1. UM.127 515 7244 1.4 21.5 9.3 13.8  290.2
2. UM:128-  39.2 5.6 1.2 18.2 9.5 13,0 273.5
3. UM.129 0.7 5.2 2.4 21.9 9.0 14.2 1318.9
4. JF.8 38.3 5.4 Z.0 20.5 7.2 11.6 323.3
5. JF.10. 37.0 5.3 1.5 19.5 9.4 12.8 450.1
6. JF.53 37.8 5.9 1.9 14.8 8.6 12.8 233,6
7. TG.194 36.4 6.1 2.8 19.¢ 9.3 15.6 533.8
8. TG.268 39.7 6.0 1.7 26.2 8.8 15,6 623.2
9. 'TG.947 42.2 6.8 2.3 20.1' 9.5 16.3 683.7
10. HM.16 39.2 5.2 2.1 22.¢ 8.1 16,2  423.0
11. HM.57 38.4 5.9 1.9 19.4 9.2 14.2 420.2
12, PRT.4 26.5 5.0 “ ‘1.? 18.3 83.6 14.2 436.0
1:;». Co.1 37.8 5.4 1.5 19.3 5.2 15.0 533.4

Comments :

-

The Guntur Centre would lay out the trial seriously and
add 14 entries.

The trials will be continued for two more

seasons and then the pooled data would be 'analysed.

5. EVOLVING- VARIETIES RESISTANT TO POWDERY MILDEW THROUGH

MUTATION BREEDING
{Jobner)

Gamme radiation with 20, 30, 40 and 50 KR doses to Fenugreek
vatriety RMt-1. resulted in a plant survwal of 52.10% ‘and - 51 89% in 20
KR and 30 KR doses respectively.

+In 40 KR, the survival was 15,16%
iand it. revealed .that. LD~50- lies between 40 & 50 I(R doses.,

The

treatment effect on other - characters. indicated a trend in reduction with
increase ' in doses' in-all. characters- exceptmg "days to maturity” and 100
grains weight in M-1 generstion.
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Evalvation of 50 single ple2t progenics eack of 20 and 40 KR
treatment in the M-2 generation indicated significantly higher variability
for 21l the characters excepting 100 greins weight and grains/pod based
on mean and co-efficient of wvariability., Three M-2 progenies (54, 59
and 75) cf 40 KR and two M-2 prcgenies of 20 KR were identified for
further ceveluation.

6. EFFECT OF IRRIGATION AND PHOSPHORUS ON FENUGREEK
(Jagudan and Jobner)

This experiment consisted of 20 treatment combinations having 4
levels of irrigation (I) (Il = 0.4, 12 = 0.6, 13 = 0.8 and 14 = 1,0
IW/CPE ratio) and 5 levels of Phosphorus (P) (0, 20, 40, 60 and 80 kg
P/ha) and was in the 3rd year at Jagudan. The observations like plant
stand, height, number of branches/plant, number of pods/plant, length
of pod, number of seeds/pod, 1000 seed weight and yield were
recorded. The yield differences due to main plot (Irrigation levels)
were found to be highly significant. The treatment T" (1.0 IW/CPE
ratio) and Phosphorus (20 kg/ha) gave highest yield of 2028 kg/ha
during 1990-91 (Table-46). It was significantly at par Yith TZO' Tl‘)’
T18’ T16’ TlS’ T13 but there was no significant effect due ,to
phosphatic fertilizers. .The pooled 2nalysis presented in Table-46 also
indicated significant differcnces due to various treatments. The highest
yield of 1246 kg/ha was recorded in trcatment Too (14, Peo).

The single effect of 'PZ Oy fertilizer levels and irrigation levels
were also found to bec significant (Table-47). In the case of irrigation
levels, 1 4 ie., seven irrigations gave significantly higher yield over
remaining irrigation levels, with increase in on5 levels, 80 kg onslha
was found to give significantly superior yields.

The three years field study at Jobner revealed that maximum
seed yield of 12,75 Q and 10.55 Q/ha under IW/CPE ratio of 1.0 and 40
kg Péoslha is obtained respectively; this is followed by 0.8 IW/CPE
ratio (11.45 0/ha) and 20 and 60 kg ',0./ha (10.22 end 10.11 Q/ha
respectively) (Table~48).
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Table-46 : EFFECT OF IRRIGATION LEVELS AND ‘PHOSPHCRUS ON YIELD
«JAGUDAN)
Trestments Year-wise yicld (kg/ha) Podled % incre-
Mean ase over

Irrigation P205 1988--89  1983-90 1990-91 yield control
(IW/CEE) (KE/Ra)
T, i P(cont) 147.06 425,505 946,970 ‘506.512 146.10
T, I Pss 153.74 2¢3,7€8  928.030 486.853 156.03
T, 1 P 147.06 530.842  667.087 £38.330 184.38
'3 1 40
Ty, Ly Peo 144.38  307.239  631.313 360,977 245,32
T, I Pgo 169.79 252.525  968.013 463.443" 168.97
T, 1, P, 258.02 862.794 1060.606 727.140 71.43
T, 1, Py 223.26 845.959 1174.242 747.820 66.69
Tg 1L Pso 200.53 795.454  875.421 623.802 99.83
Ty I, Py, 227.27 669.192 1005.892 634.118 96.58
Tyo L Pgo 196.52 765.993  980.639 647.717 92.45
T, Iy P, 370.32 63..313  1283.670 751.768 63.64
Ty, Iy 1 351.60 664,983 1388.889 801.824 55.26
Tys I Py 303.48 723,905 1658.249 895,212 39,24
Ty, 13 Peo 351.60 965.131 1519.360 945.364 31.86
Tys Iy Pg, 405.08 778619 1700.337  961.345  29.67
Tye L P, 374,33 1279.461 1860.269 1171.353  6.42
Ty, 1y 13 37‘4.33 1069.023  2028.619, 1157.324  7.71
Tyg 1 Py 356.95 930.134 1738.215 1008.433 23.61
Tyq 1 P, 383.69  1144.781 1784.511 1104.327 12.88
T,o s Pgo 494.65  1292.087 1952.861 1246.533 -
S.Em 22.170 86.253  137.736 103.350
CD at 5% 63.600  247.582  476.575 289.350
Ccv % 27.22 19.82 18.27 23.0
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SINGLE EFFECT OF IRRIGATICN AND PZOS ON YIELD

5

Tablce=-<7 :
(JAGUDAN)
Irvi rtion lcvels  Yield (Kg/ha) ‘?205 levels/ha Yield (kg/ha)
i- 445,707 PO 781.250
i
IZ 68,697 PZO 788.510
13 862.766 P,_lo 732.323
I4 1123.232 ?80 818.287
S.%yr % 12,212 29.834
CD z+ 5% 124,509 83.526
CV % 3¢.74 23.23
Table-48 : EFFECT OF IRRIGATION LEVELS AND PHOSPHORUS (JOBNER)
Seed vyield
Trecatments
1987-88 1988-89 1989-90 Mean
A. Irriation levels
(I CPE retio)
'1'l 0.¢ 7.56 5.81 7.31 6.90
T. 0.> 9.82 7.72 8.42 8.65
’]3 0.8 14.00 9.68 10.68 11.45
f4 10 15.53 10.19 12.76 12,75
S.Enz F 0.20 0.29 0.44 0.54
CD at % 0.69 0.99 7;52 1.87
CD at ‘% 1.04 - 2.29 2.83
CV % 5.83 11.86 15.49 18.79
B. Phosxorous (kg/ha)
Tl 0 10.721 7.44 9.17 8.87
T2 20 11.99 8.35 10.35 10,22
T, 40 12.71 8.84 10.10 10.55
4 60 12.02 8.76 9.55 10.11
CD at 5% 0.31 0.72 N.S 0.64
CD at 1% 0.42 - - 0.92
CV % 3.10 10.26 14.74

7.55
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It is observed that the levels of irrigation and P caused
significant. variation in seed yield and yield attributes in the fenugreek
(R¥t-1). Interaction effcct of irrigaiion and P was also found to be
sigrificanc.  The maximum seed yield of 14.03 Q/ha was recorded at
IW/CPE *:a‘;.ic of 1.0 and 60 kg P,0:/ba; this wes statistically at par
with seced yleld of 13,38 Q/hz cbtained under the came levels of
irrigation with P205 @ 40 kg/h». Meximum net profit of Rs.10308/ha
obtained at IW/CPE rztic of 1.C vith 60 kg PZOSIha follewed by IW/CPE
ratio of 1.0 with 40 kg onslha (Rs.9963/ha).

Comments : The' irrigation' experiments were conducted for 3 years in
Jobner & Jagudan centres and the analysis of pooled date
show firm indications. On farm trials may be taken up to
demonstratc the recommended technology to farmers.

7. STUDIES ON THE CONTROL OF ROCT ROT OF FENUGREEK WITH SOIL
.AMENDMENTé AND - ANTAGONISTIC FUNGI IN ADDITION TO DRENCHING
OF . FUNGICIDES
(Coimbatore)

Experiments were _conducted at Coimbatore to evolve suitable
bioagents/organic amendments/fungicides to control rcot rot disease of
fenugreek, The data from Rebi 1990 experiment on disease incidence and
yield are presented in Table-49.

Application of neem cakc @ 10 Q/ha combined with seed
pelletting with Trichoderma viride recorded the minimum root rot
incidence of 3.5% followed by 4.3% with soil application of TF.viride, 20
aaye before sowing; this was on par with soil drenching with
Carbendazim (6.6%) compared to 24.5% in control. As regards yield,
combined application of neem cake and T. viride followed by soil
application of T. viride, 20 days beforc sowing gave higher yields
viz., 303.3 and 263.0 kg/ha respectively.

G
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Table-49 : CONTROL OF ROOT ROT DISEASE CF FENUGREEK (COIMBATORE)

Treatments ) Root rot }feld
incidence(%) (kg/ha)

'I'l Sced treatment with Carbendazim 0.1% 16.0 (23.55) 207.6
';{'2 Seed pel{leting with Trichoderma viride 9.2 (17.66) 232.6
T3 fpplication of T. viride, 20 deys

before scwing 4.3 (12.01) 263.0
'I‘4 Neem cake @ 1 Q/ha 12.7 (20.83) 200.00
T, Neem cake @ 10 Q/ha 10.1 (18.48) 214.6
T, Ty + T, 13.8 (21.81) ‘235.2
T, Tg+ T, 3.5 (10.76) 308.3
T8 Soil drenching with Carbendazim 0.1% 6.6 (14.9) 252.0
Ty Control 2.5 (29.7)  139.6

CD at 5% 4.23 30.89

(Figures in parentheses denote transormed values)

8. ADAPTIVE TRIALS
(Jobner)

EMt-1 showed superior performance from 5 demonstration in
Jaipur and one in Dausz in the farmers' field. In Dausa, RMt~1 gave
almost double the yield than the local check (Table-50).

Table-50 : PERFORMANCE OF FENUGREEX IN DEMONSTRATION TRIALS AT
JOBNER CENTRE (1989-90)

Yield (Q/ha)

Variety
Jaipur* Dausa
1. NLM (RMt-1) 4.50 13.0
2. Local-1 3.25 6.5
*Testing in 5 locations,
T

pvs/
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GERMPLASM HOLDINCS OF DIFFERENT SPICES
IN COORDINATING CENTRES

CARDAMOM

1. Pampadumpara
2. Mudigere

3. Yerceaud
LARGE CARDAMOM
1. Gangtok
BLACK PEPPER

1. Panniyur

2, Sirsi

3. Chintapalli

GINGER

1. Pottangi
2. Solen

TURMERIC

1. Pottangi

2. Solan

3. Jagtial

4, Coimbatore

(£s on Dec.

71
245
36

34

200
75
36

144
163

185
157

80
110

G.

H.

I.

1, 1991)

CORIANDER

1.
2.
3.
Lo

Jobncr
Jaguden
Guntur

Coimbatore

CUMIN

1.
2.

Jobner
Jagudan

FENNEL

1.
2.

Jobner
Jagudan

FENUGREEK

1.
2.
3.
4.

Jobner
Jagudan
Guntur

Coimbatore

441
291
120
145

219
172

131
183

134
178
70
84
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LIST OF CGORDIKATING Cii TRES UNDER ALCRP ON SPICES

kR kR koh pdh ok R £ R KRRARRID R Rk Rk R Sk dokk ok ok Rk Rk Rk Ak ok Rk
Project Ccordinavos (Spices)

A1l India Cooxdin- ted Lesearch Project on Spices

NECS, Cziieut - 673 0i2, Kerzla

Phone: Cff.56794 ©ez.50794 Telexz: 0804 250 NRCS IN

Grams: LESEARCH FAZ: 0091-495-53900
kot kotokd et bk ok ok koo gk ok ok L ok dokotlorsltob dol ko Kok Sk ok ok ko Rk ke

Headquariezs :

1.

2.

3.

4.

5.

6.

7.

Cardamom Resecarch Station
(Kerala Agrl.. Univeyrsity)
PAMPADUMPARA - 685 553
Dist. Idukki, Kerala

Regional Research Station
(Univ. of Agrl. Sciences)
MUDIGERE - 577 132
Dist. Chickmagalur
Karnataka

Horticultural Research Station
(Tamil Nadu Agrl.University)
YERCAUD - 636 602

Dist. Salem, Tamil Nadu

Pepper Research Station
(Kerala Agrl. University)
PANNIYUR,, P.B.No.113
Taliparamba-- 670 141
Dist. Cannanore, Kerala

Regional Agril. Res. Station
(Andhra Pradesh Agrl.Univ.)
CHINTAPALLI - 531 111
Dist.. Visakha, A.P.

Agricultural Research Station
(Pepper)

(Univ. of Agrl. Sciences)

SIRSI - 581 401

Dist. Uttara Kannada

Karnataka

Dept. of Vegetable Crops
(Dr.Y.S.Parmar Univ. of
Horticulture & Forestry)
SOLAN - 173 230
Himachal Pradesh

Telephone

Telephone

Telephone

Telephone

Telephone

Telephone

Telegram
Telephone

NEDUMKANDAM 63
(Dist. Idukki)

MUDIGERE 246
(Dist.Chikmagalur)

YERCAUD 256
(Dist. Salem)

TALIPARAMBA 2687
(Dist. Cannanore)

CHINTAPALLI 44 & 58
(Dist. Visakha)

SIRSI 6797

VANUDYAN, SOLAN
OACHGHAT 29
(NAUNI/SOLAN)
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8. High Altitude Research Station
(Orissa Univ. of Agr. & Tech.)
POTTANGI - 764 039
Dist. Koraput, Orissa

9. Dept. of Genetics & Plant

"Breeding
SKN College of Agriculture Telcgram : AGRICOL~JOBNER
(Rajasthan Agrl.- University) Telerhcne : JOBNER 46
JOBNER ~ 303 329 (Dist. Jaipur)
Dist. Jeipur, Rajasthan
10. Main Spices Research Station
(Gujarat Agricultural Univ.) Telephone : JAGUDAN

JAGUDAN - 382 710 (Dist. Mehsana)
Dist. Mehsana, Gujarat

11, Dept. of Spices & Pl.Crops

Faculty of Horticulture Telegram : FARMVAR, COIMBATORE
(Tamril Nadu Agrl.Univ.) Telephone : COIVMBATORE 41222
COIVBATORE - 641 003 Telex + 0855 360 TNAU IN
Tamil Nadu

12. Regional Agrl. Kes, Station
(Andhra Pradesh Agrl.Univ.) Telephone GUNTUR 30517, 31297
GUNTUR - 522 034 & 31767
Andhra Pradesh

13. ICAR Rcsearch Complex for

NEH Region Telegram AGRICOMPLEX, GANGTOK
Tadung, GANGTOK =- 737 102 Telephone : GANGTOK 2249 & 2497
Sikkim

14. Regional Agrl. Res, Station
(Andhra Pradesh Agrl.Univ.) Telephone : JAGTIAL 381 & 380

JAGTILL - 505 327 (Dist. Karimnagar)
Dist. Karimnagar
Andhra Pradesh

Voluntary Centre,:

1. Department of Vegetable Crops
(Haryana Agricultural Univ.) Telegram : AGRIVARSITY

HISAR - 125 004 Telephone & 73721/207
Haryana

skesk ok ok ok



FUNCTIONING Of- Ti® COORDINATED PROJECT

12 has been estimated ‘hal the tctal area under cultivation and
prccducticn of  varicus spices (pepper, cardamem, pinger, turmeric,
chillie:,, cumin, ccriznder, feunel, {anupreek, clove, nutmeg, cinnamon,
saf{vcn, parlic etc.) is abcut z.{ M ha and 1.8 M tcnnes respectively.
. The -rzlue ¢f the srices pr~duccd in the ccuntry is abcut Rs.45,0CC M.
We export a quantity of abcut 0.(9 M tcnnes valued at Rs.2,500 M per
annum. The important states acccuating for the major arca under Spices
are Kerala, Karnataka, Tamil Nz2du, Andhra Pradesh, Rajasthan, Gujarat,
Orissa and to a limited extent, the étates of Maharashtra, West Bengal,
Uttar Pradesh and the N.E. Regicn.

During 1996-91, about 970CC tonne# of spices were expcrted from
India which resulted in an earning cf Rs¢238 crores in foreign exchange.
Although there has been an increase of flearly 5 thousand tonnes in the
volume of export, the actual earning of foreign exchange has drcpped
due  to reduction in international prites of scme of the spices.
‘Nevertheless, there is further sccpe te increase the export earnings
through increasing the expcrts of seed é‘pices as well as black pepper.
Realising the importance of the spiceé in ocur foreign trade, the
Government of India has initiated actions for improving the producticn
of spices from the current level of 160C thcusand tonnes to about 2100
thousand tonnes during the VIII Plan pericd. The expenditure on
Yesearch on spices has so far been cnly minimal end efforts have been
made by the Government cf India tc increase this expenditure and
provice more encouragemcnt to spices research.

The research and develcpment on spices has not been very
encouraging until the ICAR ccmmenced concerted research activities
through the All India "Ccordinated Spices Improvement Prcject about two
decades’ ago. This Ccordinated Prcject was initiated in 1971 with just
four Coordinating Centres in the IV Plan, this was also a part of the
cembined prcject on spices and cashewnut. The netwcrk cf Centres
under the Project increased to 15 during the VII Flan and currently we

have mandate tc serve the fcllewing crops :

1. Pepper 6. Cumin

2. Cardamom 7. Coriander
3. Large Cardamocm 8. Fennel &
4. Ginger 9. Fenugreek
5. Turmeric
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However, during the jear .,90-91, one Centre viz., Vellanikkara
under KAU ceased teo exist. There are twe Vdu:ntafy Centres repcrting
tc the Prcject viz., the DPeparimcac of Vepeiable Creops at Hisar under
Heryana Agricultural University a3 well as the Indian Cardamom Research
Institute ot Myladumpara under Spices vBcard. Thus there are 16 Centres
currently reporting under the AICsP on Spices. |1t has elsc been
propesed tc  initiate two ‘;mw Centres during VIII Plan viz,, at Hisar
{Haryana) and at Chcli (Bihar). Ultimately there will be 16

Coordinating Centres and cne Vcluntary Centre.

In order to provide adecuate and undivided attenticn to conduct
ccordinated research c:n the spices, an inc‘iependent‘ Spices i’rcject has
been in cperaticn duriné:'_ the VII -Plan and accordingly, the erstwhile
Project ‘on Spices and Cashev;nut was bifurcated. The headquarters of
the Project has alsc been shifted frcm Central Plantation Crops Research
Institute, Kasaragod to the National Research ‘Centre for Spices, Calicut
with the Jommg cf the new Prcject Cccrdinator during Marech, 1986.
The Prc;)ect had - an allocatmn cf Rs.37.3 lakhs during 1990-91 ‘and the
funds are allotted tc the varicus Agricultural Universities who look
after the Prcject Centre; gt the Stc*s level.

The teehnical prcgrammes . fcr the Spices Prcject were drawn up
initially in the I Workshop held at CPCRI, Kasarapod in December 1971.
The progress in research undér this Project has been regularly reviewed
in the Workshops held in 1972, 1975, 1978, 1981, 1983 and 1985; these
were fcllowed by Group Meetings on annual creps. Since 1986-87,
independent Spices Wcrkshops have been organised and acccrdingly the
VIII, IX & X Worksheps of the Project were held at Guntur (Andhra
Pradesh) during January—February 1987, af: Sclan (Himachal Pradesh)
during September 1988 and at* Ccimbatore (Tamil Nadu) during August
1989 respectively. The technical programmes were mcdified wherever
necessary in the light of detailed discussions during the Workshops and
keeping in view the specific recommendations made in such meetings.

An important activity during the year under repcrt has been
initiation of new series of .inultilccaticn trials for turmeric and ginger.
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The Coimbawore centre was 2lsc wuded tc the turmeric netwerk on a
veluniary basis. It has alsc beer envisaped to include Guntur centre
during the VIII Plen. Necessary advance acticn has been initiated

during the year under report.

An lmpertant feature cf the Worksheps of the AICRP cn Spices
especially f{rem 1985 has been ic promcte release of varieties cn Spices.
The Werksheps -were 2lsc use? ax the platferm to take stcck of the
earlier werk aud enable appiopriate release of varieties thrcugh the
State‘ cr Central Cemmitteec. We have so far 42 varieties under the
varicus spices viz., black pepper, cardamcm, ginger, turmeric, cumin,
coriander, fennel and feaugreek. During the discussions the Project
Coordinater had during the year under report, 11 more varieties would
ccme up focr discussicn for relcase as varieties. This has been
reccmmended to be done during the next Werkshcp (XI) cf the Prcject.

PERFORMAI'CE OF TEE CENTRES

Black Pepper Centres

The Panniyur Centre improved its germplasm collecticn by
addition from surveys czcnducted in Kedagu district, Karnataka. The
Chintapalli Centre alsc increased its wild germplasm ccllecticn by
adding four accessicns. The work on biolcpical centrcl cf Phytophthora
foot' rot disease was initiated and the Scientists were given training.
The work cn multilccaticn trial to identify a suitable lcultivarlvariety
for the Wynad zone ‘was initiated at the Regicnzl Agricultural Research
Staticn, Ambalavayal. There has been heavy demand for the planting
material cf all the threce ;'eleased varieties viz., Panniyur-2, Panniyur-3
& Panniyur-4. The propagaticn sheds at Chintapalli and Panniyur have
been put under use. The staffing pattern has been generally
satisfactory excepting Panniyur where either the Agronomist or the

Breecer post was vacant from time tc time.
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Ve Faapadivmpaia Centre ' ccntinued fc have its problem of non-
Hiling up of scientitic pozitions 2nd iuac’aeq"-f"ce turn cver on the Prcject
WO e The Asst. Dirceter Gonaral (Plantaticon erps) has visited the

Ceptre alung  with the Piciect Looidipater and  has made efferts to

impreve  the performanse  of  the  Centre in ccusx_;atlr:n with the
Uaiversity  auhorities. Somme  ¢f whe important u»;perz.ments like the

multiicecnou auariment and .~::'.eld xnirol trial  fer

azhukal cen not iaid cut cor not suitably fcllowed.
The Yercaud Centre’ has taken up the new trigls allctted systematically
and alsc helped in the expleratery survey for tree spices. In view of
the r casictent Jemand by the faimers in  the Shevrecy hills for
.diveraifj.‘-:aticn cf creps as well as the declining trend for cardamom, it
was decided t¢ include black pepper intc the mandate of Yercaud
Centre. || The Cenire has taken advaace action to precure adequate
plantiﬁgﬁffmaf;er:‘.ﬁi‘. of various cullivars and accessions. - The Gangtok
Centre will ceutinue under the Project as a "nen-plan" compenent under
the ICAR Research Cciaplex, Shilloag, Except the pcsts of Plant
Pathclogist = Plant  Fhy rsiclegist.. t  Mudigere Cen've, (besides the
chronic  prcblem at Pampodumpara) there was satisfactory filling up cf

positicas.
Ginger zud Turmeric Centres

The Pottangi Centre continued tc maintain its  distinct
perfermance in producticn and distributicn of large quantities of seed
rhi'zomes cf ginger and turmeric varieties. This Centre has alsoc
supplied gormplasm te NRCS, Calicut, Sclan, Connbat re, Jagtial and
Japudan centres. The Sclan centre has 1n1t1ated activities con quality
evla}.u:ticn of giager and =a2lsc con the sterage studies with turmeric. The
reccomendations for control cf rhizcme rct disease in Himachal Pradesh
has bezn well received by the Department cf Agriculture. Scme of the
agre~technigques like intercrcpring at Pottangi has alsc become very
pepuler. The rcicase of Suguna & Sudarshsna has led tc a large scale
demand «f seed riizomes in Andhra Pradesh and the Jagtial Centre has
been doing & ccmmendable job by identifying progressive growers for

multinlication of feundaticn seed. Ccimbatcre centre has associated
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itself as a Vcluntary Centre undcr the Prcject ond has laid out
- multilccation trials besides maintaining a gcod permplasm ccllection.
The post cf Plant Pathclogist is vacant at - Japtial an? has affected the
prceress of work on rhizome rot disease; otherwise 211 cther Scientific

pcsiticns are filled in ginger and turmeric centres.

Seed spices Centres

The fcur Centres viz., Jagudan, Guntur, Jcbner & Ccimbatcre
have been preoeressing quite satisfactorily. The new CYT initiated
during 1989 after the Naticnal Seminar on Seed Spices (Jaipur) is
progressing quite well fcr all the crops viz., cumin, ccriander, fennel
& fenugreek. The Centres have taken up large scale prcducticn cof
imprcved varieties of seed spices under the Centrally spcnscred scheme
as well as the seed multiplicaticn propramme by the Spices Board.
Specific ccntrcl measures for grain mculd cf ccoriender, rcot ret of
fenugreek and powdery mildew of the seed spices have been field tested

and reccmmended.

As in the past, there has been the requirement for increasing
the variability in germplasm and it is highly necessary tc enable
import cf the germplasm from the Mediterranean regicn and widen the
genetic base. The Haryana Agricultural University has offered a
Voluntary Centre of the Prcject at Hisar and the Rajendra Apricultural
University at Dhcli. These twc Centres will be considered for inclusion
as regular Centres under the Prcject duriﬁg the VIII Flan,

o Je Je % % Kk
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STAFF STRERGTH
(As on March 31, 1991)

FROJECT CCCRPINATCR'S CELL
NATIONAL RESEAKCH CENTRE FCK SPICES
CALICUT - KEKRALA

Project Cocrdinator

Technical Information Cfficer

Stenographer
Supporting Staff (Part time)

COCRDINATING CENTRES

I.

II.

CARDAMOM RESEARCH STATION,

Plant Pathologist
Agronorrist
Breeder (Botany)
Jr. Entomologi'sf
Lab. Assitant
Farm Assistant
Farm Assistant
Peon.

REGIONAL RESEARCH STATION,

Breeder

Agronomist (Hort.)
Pathologist

Jr. Entomologist

Jr. Technical /Assistant
Jr. Technical Assistant
Lab, Attender

Messenger

S.Ediscn
: Johny £. Kallupurackel
P.V.Sali
¢+ K.Keeran

?s

.o

KAU, PAMPADUMPARA

A.Sukumara Varma

.o

Vacant

.e

Maya' Devi
Suma Pzulose

: P.V.Joseph
C.V.Kuttappan
C.G.Pradeep
M.K.Sivaraman

. L3

.

UAS(B), MUDIGERE

os

H.M.Chandrappa
S.M.Shanthaveerabhadraiah
Vacant

C.Parvathi

Narayana

*n

(1]

Mruthunjaya

se

K.B.Jayappa
G.Venkatesh

[



1.

Iv.

v.

V1.

VII.

+ 106 :
HORTICJLTURAL RESEARCH STAJION, TNAU, YERCAUD

Agronomist (Hort.) :  NoKumar
Jr.Breeder (Hort.) : L.Pugalendhi

PEPPER RESEARCH STATION, KAU, PANNIYUR

Pathologist (Nematology) : S.Sasikumsran
Jr. Pathologist ¢ X.P.Mamrmootty
Agronomist ¢ T,N.Jagedish Kumar

Breeder (Botany)
Farm Assistant

V.F.Necma

..

T.Mohammed Haneefa

Farm Assistant :+ K,Lakshmanan
Lab. Assistant :  V.Achuthan
Peon : M.P.Narayanan

REGIONAL AGRICULTURAL RESEARCH STATION, APAU, CHINTAPALLI

Horticulturist : E.Nagabhushanam Reddy
Plant Pathologist ¢ V.Chiranjeevi
Technical Assistant ¢ Vacant

AGRICULTURAL RESEARCH STATION (PEPPER), UAS(D), SIRSI

Jr. Horticulturist ¢+ H.G.Hegde
Jr. Pathologist ¢ N.S.Malebennur
Research Assistant : P.M.Gangadharappa

DEPARTMENT OF VEGETABLE CROPS, Dr.YSPUHF, SOLAN

Breeder (Olericulturist)
Jr. Plent Pathologist
Jr. Biochemist

Jr. Technical Assistant

B.N.Korla
N.P.Dohroo
Ravinder K. Goyal
S.L.Shankar Lal
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VIII. HIGH ALTITUDE RESEARCH STA1ION, OUAT, POTTANGI

3~

Breeder : D. é. l\g"ohanty
Jr. Breeder :  B.S.Neik

Sr. Technical Assistant ©  P.Berik

Jr. Technical Assistart : R.C.Desh

IX. DEPARTMENT OF PLANT BREEDING, SXN COLLEGE OF AGRICULTURE,
RAJAU, JOBNER

Sr. Breeder ¢+ R.K.Sharma
Breeder ¢ S.L.Dashora

Jr. Agronomist ¢ G.R.Choudhary
Jr. Pathologist :  M.P.Jain

Jr. Biochemist :  S.Agarwal

Sr. Technical Assistant : Dhirendra Singh
Jr. Technical Assietant ¢t  S.R.Kumawat

X. REGIONAL AGRICULTURAL RESEARCH STATION, APAU, GUNTUR

Horticulturist :  Vezcant
Jr. Breeder (Hort.) ¢ N.Hariprasad Rac
Jr. Agronomist :  Vacent
Sub-Assistant :  K.Venkateswarlu

XI. SPICES RESEARCH STATION, GAU, JAGUDAN

Sr. Plant Pathologist : V.A.Solanki (as Asst.Path.)
Jr. Brecder : G.M.Patel
Jr. Technical Assistant ¢ H.S.Thakor

XII. DEPARTMENT OF SPICES AND PLANTATION CROPS, TNAU,
COIMBATORE

Breeder Peter G.B.Vedamuthu
Jr. Pathologist : F.Salal Rajan
Agricultural Assistant : V.Marimuthu



XIIi,

XIv.

L8
REGIONAL AGRICULTURAI. RESTARCH STLTION, APAU, JAGTIAL

Jr. Horticulturist ¢  Vacent,
Technical Assistant :  Vacant

ICAR RESEARCH COMPLEX FOR NEH RECION, GANGTOK

Scientist S-1 (Hort.) : G.S.Kzribasappa
Scientist S-2 (Pl.Path.) ¢ L.S.Srivastava
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METEOROLOGICAL _ATA FOR 19950-91
(F2nuary 1992 .- March 1991)

PAMPADUMPARA CENTRE

go;th & Year Rainfall No. of __Temperature_  RH%
(trun ) rainy days Max. Min.
VU RRN Shd2 SN, i =2 N,
January 1990 114.7 4 25 13 NA
February 1990 5.2 2 - 29 15 "
March 1990 126.4 6 36 16 "
April 1990 33.0 3 31.5 19 "
May 1990 227.6 20 29 18 "
June 1990 310.2 26 23 17 "
July 1990 257.1 29 24 17 "
August 1990 256.9 25 24 17 "
September 1990 29.2 8 25 17 "
October 1990 263.2 17 28 17 "
November 1990 299.2 i3 27 15 "
Depember 1990 77.8 6 26 14 "
Total for 1990 2000.5 159 - - -
January 1991 43.0 4 24 17 "
February 1991 35.0 2 27 14 "
March 1991 54.0 2 28 19 "




METEOROLQGICAL _ATA FOR 1990-91
(Fanuary 1990 - March 1991)

MUDIGERE CENTRE
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Month & Year Rainfall N». of _Temperature oo
(mm) rainy days Max. Min.

e e e 2C)___L2C)
January 1990 19.2 2 25,0  13.0 89 31
February 1990 - - 30.2 13.6 93 33
March 1990 - - 31.7 15.4 93 37
April 1990 4.6 1 33.2 18.3 93 41
May 1990 165.4 13 28.9 18.7 94 64
June 1990 326.0 24 24.7 18.7 96 79
July 1990 596.2 26 22.9 17.7 58 87
August 1990 665.0 .29 23.1 17.9 98 90
September 1990 115.6 11 25.7 17.1 98 73
October 1990 251.0 17 27.2 17.7 96 68
November 1990 27.2 4 26.8 16.2 92 58
December 1990 0.6 - 27.8 14.5 89 42
Total for 1990 2170.8 127 - - - -

January 1991 - - 29.5 14.3 89 36
February 1991 - - 31.0 14.0 85 24
March 1991 14.4 3 32.8 16.9 91 35

> o A o s et R S e T S M St S A G S ek e A St et S T S S T ds ST S S Sy Y Q25 P S e e VY e S S e S Sy S S
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METeOROLOGICAL DATA FCR 1990-91
(Fanuary 1990 - March 1991)

YERCAUD CENTRE

P—— ==z = = =
Month & Year Rainfall N»y. »f ~?9TE§£§EEE§- RH%
(rom) rainy days Max. Min.

S £ N 2 N
January 1990 108.6 1 23.4 16.3 82.5
February 1990 14.0 - 21.5 14.9 94.0
March 1990 95.2 1 20.6 12.1 79.0
April 1990 52.8 4 27.77 20.4 -
May 1990 176.4 8 25.6 18.9 -
June 1990 78.6 5 24.1  20.1 -
July.1990 58.8 9 22.2 19.5 -
August 1990 194.0 13 22.7 18.3 -
September 1990 306.2 11 21.3 17.9 82.0
October 1990 244.3 13 26.3 i7.3 83.0
November 1990 83.6 7 22.8 14.4 64.7
December 1990 29.0 2 20.1 14.4 67.6
Tntal for 1990 1441.5 74 - - -
January 1991 7.2 1 22.2 13.5 64.15
February 1991 - - 21.2 14.0 61.8

March 1991 - - 22,0 13.0 55.0

=-=== =
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METECROLOGICAL OATA FOR 1990-91
(January 1990 - March .1991)

PANNIYUR CENTRE

R NN S N S L RSN o N S N N S I A s N N S S T s s TS e e

Month & Year Rainfall N>. »f -2§@E§£§EEE§- RH%
(mm) rainy days Max. Min.

RO 2 S .42 S
January 1990 - - 35.70 19.52 74.84
February 1990 - - 36.28 19.59 66.67
March 1990 - - 37.11 21.75 73.45
April 1990 - - 36.24 25.35 72.87
May 1990 603.6 16 33.51 '23.94 84.32
June 1990 742.0 30 30.13 -23.03 92.67
July 1990 1058.0 28 27.23  22.87 94.55
August 1990 678.4 27 28.20 22.90 93.14
September 1990 168.6 8 31.00 22.7 84.90
October 1990 383. 4 16 32.00  22.9° 87.23
November 1990 78.4 4 32.88 22.28 82.54
December 1990 r- - 35.51  20.72 76.10
Total for 1990 3712.4 129 - - -

January 1991 - - 35.29 20.65 80.53
February 1991 - - 36.23 20.28 76.21
March 1991 - - +37.20 23.51 76.81
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‘SIRSTI CENTRE

METECROLOGICAL DATA FOR 1990-91

(Fanuary 1990 - March 1991)

e S > > E oy U S S g T . T et St e’ i D e e e S S A S e S o S e

S====zmzz=smoszozsenzcszzssocszsoooosods s=zmm== =mm=
Month '& Year Rainfall N>. -Iemperature. puy
(rom) rainy days Max. Min.
....................... R 0 =) N it 2 S
January 1990 - -
February 1990 - -
March 1990 - -
April 1990 9.50 1
May 1990 106.20 9 Not Available
June 1990 587.85 24
July 1990 686.80 27
August 1990 595.00 24
Septamber: 1990 129.50 8
October 1990 59.00 5
November 1990 13.75 1
December 1990 - -
et ccc e e m e c e —————————— - - o e ot e s o
Total f£»or 1990 2184.6 99
January 1991 - -
Not Available
February 1991 - -
March 1991 - -
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METEOROLOGICAL DATA FOR 1990-91

(January .1990 = March '1991)

CHINTAPALLI CENTRE

G G Gy e S - — o — o - — "

January.1990
February 1990
March 1990
April 1990
May 1990
June 1990
July 1990
August 1990
September 1990
October 1990
November 1990

December 1990

January 1991
February 1991
March 1991

cmEmmronsscssttes SrosssdessSESsoESsEToSases
Rainfall - Ne. of JISmperature  pygy
(mm) rainy days Max. Min.
et l0) L0
27.2 1 29.2 ‘6.7 Na
72.0 5 31.2 11.6 Na
93.0 8 30.5 15.3 NA
55.0 4 36.2 17.3. 45.8
815.6 14 32.9 17.9 61.8
119.2 13 30.3 17.4° 82.3
183.1 17 29.0 15.1  82.1
431.5 18 28.5 20.0 86.3
95.5 7 29.4 21.5 86.0
274.8 15 28.9 18.4 5.3
2.2 1 2643 14.6  77.4
- - 25.4 9.8  73.2
2169.1 103 - - -
24.4 1 26.6 11.8  60.71
- - 29.7 10.1  67.31
29.6 4 32.3 14.6  62.71
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METEOROLOGICAL DATA FOR 1990-91
(Januany .1990.~ March -1991)

SOLAN CENTRE

. v Tt T g T A Sy s S e U ey TS S ST A AR et A Sl B T U s e ke e T s S . S R A8 T n S e foom S it W R U A M T e R e St g P A i
e T R R R S S R T R S S T N N T S N N T S I N N R N R N I S S N S S I S T e n s =

Month & Year Rainfall N.. ~f Temperature  RH%
(mm) riiny days Max.  Min. -

e e e b 0C) ___L8C) L -

January 1990 5.2 NA . 22.2 5.0 45.0
February 1990 146.4 NA 16,1 5.1 66.9
March 1990 129.2 NA 18.6 6.1  62.5
April 1990 20.9 1 26.2 11.5 36.8
May 1990 109.8 12 29.0 16.5 54.5
June 1990 115.3 8 30.7 19.6 5646
July 1990 315.0 15 26.5 19.8 81.2
August 1990 346.8 9 27.2 20.1 80.7
September 1990 166.2 30 26.5 17.6 80.4
Oct~ber 1990 19.2 2 24.4 10.2 61.4
N-vember 1990 12.8 2 23.1 6.3 52.9
December 1990 17642 3 18.5 3.5 5645
Total £ r 1990 1563.00 82 - - -

January 1991 8.4 2 15.9 1.5 58.3
February 1991 84.6 6 17.5 4.8 59.9
March 1991 85.4 8 21.5 6.1 56.0

b e e s Rt e 2R P bbb S B d o i
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METEROLOGICAL L A FOR 1990-91
(Janu~ry 1990 -~ March 1991)

POTTANGI CuHNTRE

Month & Year Rainfall Ne. of  -LSWperature  puy
(mm) rainy d-ys Max. Min.

S USRS S °2 SNSRI 2 SO
January 1990 - - 23.1 20.8 61.6
February 1990 3.87 3 25.8 22.9 69.3
March i990 41.2 4 27.8 24.6 72.3
April 1990 82.0 6 29.3 26.9 71.5
May'1990 749.2 14 29.6 25.7 77.7
June 1990 175.2 11 28.0 26.0 77.0
July 1990 211.7 14 26.0 ?4.0 85.0
August 1990 259.5 15 27.0 25.0 85.0
September 1990 280.0 14 27.5 25.1 85.3
October 1990 307.2 13 26.0 23.0 86.0
November 1990 102.5 9 24.3 21.9 83.5
December 1990 20.2 1 22.0 19.5 74.0
Total~for 1990 2232.57 104 - - -

Jangary 1991 - - 24,0 22.0 65.0
February 1991 - - 27.0 25.0 53.0

March 1991 39.3 4 32.0 25.0 58.8

o S an @ e
IJ|ETWE=

il

—— — ot et v st —— v -~ s R
—— S=RmE== = e 2 3 5 1




s 19
METEQROLOGICAL TATA FOR 1990--91
(January 1997 - March 1991)

JAGTIAL CeNTRE

e o o® i, AR Y T i e S S A gt WAL Y s P 5 @ e T T o iy SR Y g 7 o WhR T BT oo M o S St e P ) R ot S S ks S L it ot S DO e . ot i P s WA
o T e N R N S N R N T N S s S S I N T N N R N N S RS R E RN ST RIS SSErwommnesE=s

Temperature RH%

Month & Year R1jnfall Ny of -

) mm) rainy days %3?5 %%25
January 1990 - - 30.5 14.2 74 28
February 1990 - - 32.2 17.7 68 30
March 1990 5.2 1 35.3 20.3 63 27
April 1990
May 1990
June 1930 384.8 13 31.4 23.6 78 55
July 1990 131.6 9 31.4 23.8 76 62
August 1990 516.2 13 30.6 23.0 84 69
September 1990 52.6 7 32.3‘ 29.9 79 60
Octobe; 1990 97.8 7 32.0 21.4 79 59
N>vember 1990 00.0 - 30.9 19.0 75 41
December 1990 00.0 - 29.3 15.5 83 42
Total for 1990 1188.2 50 - - - -
January 1991 2.8 1 29.1 15.9 80 46
February 1991 00.0 - 33.5 17.1 73 28
March 1991 20.6 1 35.9 21.2 69 34
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METEOROLOGICAL'. ATA FOR 1990-91

(Tanuary 1990 - March 1991)

JOBNER CENTRE

Month & Year Rainfall No. of ‘?ETgﬁféEEEE_ RH%
(mm) rainy days Max. . Min.

__________ SRS SRR S o2 N ot °2 S
January 1990 - - 248 5.3 82
February 1990 69.5 8 22.0 9.8 86
March 1990 - - 27.4 11.9 72
April 1990 8.2 1 36.2 18.2 51
May 1990 17.0 1 39.5  27.2 52
June 1990 103.1 7 38.3 26.9 68
July 1990 193.6 14 32.2.  25.0 84
August 1990 119.2 7 31.8  24.4 91
September 1990 75.3 7 31.8  23.0 88
‘Octcber 1990 - - 33.1, 14.8 71
November 1990 1.2 1 28.5 9.4 74
December 1990 - - 237 5.8 78
Total for 1990 587.1 46 - - -
January 1991 - - 22.2 3.6 86
February 1991 - - 25.9 9.5 81
March 1991 1.1 1 31.3  14.0 71
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METEOROLOGICALL UATA FOR 199091
(Fanuary 190 - March 1991)

JAGULLN CLNTRE

o e S A e o o A ot ot g s St e A i ot A e o v T s ST D Y e i 1 e S R S S e s AP S P et S mar S S T e ST iy T e - ety o~ M Y e e
T I TN e I N T S T s T e T e N T N T ST T SN SN ImEm TI NN

Month & Year Rainfall N.. of  -ISORSLITUIC  pyg
rainy days Max. Min,

e e e A =P =)
Januesry 1990 - - 29.3 11.6 79
February 1990 9.0 1 28.6 13.5 178
March 1990 3.0 1 32.4 15.9 71
April 1990 - - 38.8 22.0 78.8
May 1990 - - 40.3 26.2 179.3
June 1990 9.5 1 38.7 26.1 82.8
July 1990 88,0 5 32.9 23.7 89.4
August 1990 602.0 17 31.3 22.4 92.4
September 1990 1196.5 7 31.9 21.8‘ 91.1
October 1990 8.0 1 35.5 2242 54.8
November 1990 - - 31.7 18.2 72:4
December 1990 15.0 1 27.3 14.3 76.1
Total f£->r 1990 931.0 34 - - -
January 1991 - - 25.2 11.5 70.8
February 1991 - - 28.7 14.3 71.7
March 1991 30.0 i 35.1 19.2 69.2
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METEOROLOGICAL DATA FOR 1990-91
(January 1990 - March 1991)

GUNTUR CENTRE

== = - == ==

Month & Year Rainfall No. >f ,Lemperature RH%
(mm) rainy days  Max. Min. At I At II
e e e e £ 2€) _L2C) bE. | hES.
January 1990 18.0 1 17.6 31.5 91.8 61.1
February 1990 6.4 1 20.3 32.9 93.3 49.1
March 1990 91.7 4 23.9 35.5 91.7 56.5
April 1990 36.§ 1 38.5 26.3 85.4 51.5
May 1990 380.2 6 36.2 26.1 81.7 65.8
June 1990 125.é 7 34.8 25.4 80.9 60.5
July 1990 65.8 6 34.1 23.8 84.2 59.9
August 1990 124.7 9 32.8 21.6 85.8 65.8
September 1990  132.3 7 33.6 20.9 89.7 67.7
October 1990 221.8 11 30.8 15.9 90.8 74.6
November 1990 31.6 4 31.3 17.0 87.9 60.9
December 1990 0.0 - 30.5 16.9 85.4 ‘oU.-
Total for 1990 1234.9 57 - - - - T
January 1991 5.0 1 30.4 16.2 85.4 53.8
February 1991 0.0 - 34.0 16.5 -83.4 42.7
March 1991 - - - - - -

3t 3
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METEQROLOGICAL T "TA FOR 1990-91

(FJanuary 1990 - March 1991)

COIMBATORE CENTRE

D D T R  pp———
R R R RN R S R S L R S S R S R S S N N I T S L I L I R N S N N T s T o T s S RSN nEms=

Month & Year Rainfall No. of R Sttt RH%

: (ram) rainy days  Max. Min. FN AN
OSSO ot 2 SRR, i °2 N
January 1990 28.7 3 30.5 16.6 85 33
February 1990 - - 32.2 18.0 75 32
March 1990 41.9 2 35.2 22.0 80 34
April 1990 52.6 ; 4 35.6 23.7 82 40
May 1990 82.0 6 33.2 23.4 81 50
June 1990 2.0 - 32.2 23.7 69 48
July 1990 10.6 1 31.3 22.8 74 47
August 1990 49,7 4 31.6 22.2 67 50
September 1990 63.2 2 30.4 22.7 75 47
October 1990 136.9 7 31.9 22.2 81 50
Noveﬁber 1990 . 93.7 : 5 29.6 20.8 88 57
Do, emper 1990 7.0 1 29.1  20.0 86 50
Jotal for 1990 568. 3 35 - - - -
January 1991 27.4 2 30.5 19.2 87 44
February 1991 - - 33.1 18.8 77 29
March 1991 Te5 2 . 35.9 22.8 77 33
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