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MR^' IVJ IHI ^H-t^Alcb c[5t f ^ ^ 

3Tfe?T •HR^ >HHf^d ^NTIefT 3T̂ T̂ETFT 

^Kd | i | mi\<:A\ ^T5^M 3T^^1gFf ^-aTR, cf)lfoIcf53 

A 12 P̂RT̂  T̂RTcft ^' aT̂ T̂ETFT ^ aTPT^JR sfhf 

TFRRJ ^ f ^ ĉ  feR f^l%T ?t?TT t ! ^ 3TT̂  # 

3TR ^ XJ^ cfJT 3Ti( 14 '^J^ A c^RT 15 ^?T^ 

|5f^ f!r?cf fzr̂ ^TTeRI Tf f^sra" 19 ^ ^ t ! ? ^ 

STefTcIT 4 3TFf^ c^^^ f^?r^ •^R^ ^oTFT^ 

i j luHI cjft ir3f^ 700 cTRlf WTXT t oft? f^RRJT 

cT̂  2005- 06 ^ 150 cTlW (STT̂  # ^ 3TN ^ 

ft^RTl) ? T ^ cfTT ^MtfSfcT 3TTcf5oH W^\ '^T^ t ! 

3 # ^ T̂ T̂TcT q^^Tc^ cpr eFlTFT 110 ^ ^fn4^H 

f ^ r f ^ c ^ ^ 3TPTtf^ f̂ ??TT ^ ?FT t ! 

>Hd ĉn' XJ 3TT# # 3TR ^ ^ ^ f f t^ ^ 

f ^ f ^ ^ ST^̂ TR f ^ ^ W 25.2.2004 f̂̂  3TI^ 3TTf 

XT̂  3TR, cMf^cjici ^ cRT^^eT ^cfTg^f^H 'S^m 

^ MRijluniaflr cf5t ;rTfrr cjft ^ S T T ^ P ^ ^ 

teR Xr^ TJ5 ^t?rf^ ?TO^ |3Tr! ^ f e ^ ^ ^ ^ 

ĤM ̂  ^dM-iJl -^ unPlch, F̂TTEFT, x?7?TcT ' ^ 

TR 3 lk X^cRWJPT ĉ  3Tt5t^ 3TT̂ cno?f U^ 

Ft ^ 1 

3Tr̂  3TT? XT̂  3TN, chlfelc^e ^ ?TO^ 1 ^ 

?TS?4t XJ 3TTf ^ 3TR xft XT^ ^T^ t /cFg 3IN 

^ cĵ t t%xpTf^ ĉ  3rj?TR vjlHplch T̂OTfFT, 

xpTfcT ĝSTN 3ft? X ^ ?TfFR XR 25.2.2004 cpt 

^dl-Mril ^ feHI. 23.3.2004 3ft? 25.3.2004 ^ 

cJTTeft f ^ , 3T ?̂cfT, F e ^ 3ft? ŜT H>(Hldl ĉ  fefX^ 

cT̂ fT 26.3.2004 ̂  Ptg^ TTOTeff ^ ^̂ ?̂Tef vi<^KH 

xi?^3tf ^ m^-^LIKH f̂5?% 3ft? ^ ? te cbl4*Hl' 

XfTt g^T f̂fecf cf>?^ t^ felXJ ^ viM<d t^c5^?t^T^ 

fXT 3ft? ^ ct,|4*H cPT ?̂ XTtcfFT ^ f̂ fTZfl! #J f 

^HWeff ^ ' ^ dcJr^ctTl chliJcbHl ĉ  ?nXTt^feTXT 

27.4. 2004 cf̂  T ^ 3T^ 157 ^^ t f^ ?fXF^ ^ ! 

^fK ^ x y ^ t^cfj ? 1 T ^ ^ H^HIdl 3f2?PFT 

^^, 3TXirift?, ?TXJT?«rPT ^ 29.6. 2004 ^ 30.6. 

2004 cTcP ?fXF^ f t 3ft? sftXJT ̂ T?TTeft ^ dch-^cbl 

chl44jHl ^ 3ffrrfT ?W t f ^ ! 

erf' 2005-06 ^ XT 3TTt ?ft 3TR ^ x?^ ĉ  

ST^^cT fcr^f%cT y^?sT XJxf^feer^Y 3?t? 

cPFfTeTf̂ fJTt cpT ?Tfa=RT ?n? f ^ ĉJTT? t ! 

T̂̂ fTet tfrHeft cj?t XETqcT̂T ^4kHKHH ^ 

?TT2T Weft f ^ ^ 680. ^d| i j41 ^ 273. 3T̂ ?cj7 

^ 630 ? c ^ ^ 1326, ^ar P̂RTTeft ^ 773ft? fl^ 

iPRTTeft ̂  2540 3icKH^I^ XjfngZfj? VJHRC^ ?TOrm^ 

^ ? T 5 ^ sFTT f ^ ! 3T6( XT 3TTt # 3TR ^ xr^ 

•ĉ  (^(^H c ^ ^ "^ T^?Tr̂  XJPtR^T^Ft ^ cg^ 

5529 3TcRT?Ft ?tc?t t ! 3Tr^ H>Hldl ul̂ kHKHH 

tftr ^TKl f^ *^c^i4)^ TT̂ SPT (lET) 3ft? ^d-ilcMcl) 

yvjilrilij q^a^T (CVT) x^ ^^ fM f ^ t f i ^ ^ ^ ^ 
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4.57 1% T T T H / ^ 3T%?T fcfTJTT f u n # elK 

3TTcTT t ^f^^ ^ cf̂ T ^ XP ^ IV (4.09 f ^ 

U F T / T̂eT) I ^iT?t ^ TT^-57 ^̂ IT̂ PTS c ^ ^ 

\i-cc)c1^ \3Mvj1dl 2.95 i % Tn^/iTeT 3t%?T % Z I T ! 

^ ^ ^ (c^HHIr^c^ WullcfliJ ^ a ^ T CVT) '^ 

3fTFf?r cjoc^^ 1 ^ f\ 813 afr̂ fTcT arf^mTcR 

m\^<b \3Mvjldl 8.01 1% T T F T / ' ^ 3 f k ^^EfcFf 

^ yrf^ 3.22 f^ -w^/^ MPH '̂̂  ^ ^ ^ 

( T f t f l ^ 1. ^ f r f M 2. XT^ ^ 1 . T I ^ ^ 1 3 1 ^ 

M d N K I 1) 3 f k c n ^ ^cfTR f ^ T ^ ^^ c^UK^d 

3f|̂  3rf?Tg5 TTrar ^ ^ •gtm t ( W ^ T M I ) 
?^fcFc^ f̂ TcTT ^ ^nrflcT f ^ ! ^ d l i | ^ ^ ^ ^ ^ 

vdMulcilcfl gjfe^cRt f^fWffJ ^W{ % qPlc^d'c^^il 

1 3 f k 2 cifclciiJKcbedx!, -̂ ^^cT ^ f ^ | f ^ f̂ ToTT 

c^ MIMI^HMKI c ^ ( c n ^ ^ yc}5R c^ ^ Mxllfjid 

#3T # f r ^ -^i lPld t ) ^ >n'ijf^d f%^ ! cf)TT 

f f^m^ W t ^ ^̂ŴTTEn ^ cprr ^ t ! 
MIMl'^HMKI ^ •^^RT 73 ? c f F T ^ 3T^RT?Ht 

(\l1t 3fr? 1 ^ ^ ^ 1 - ^ 3TR T:^^ t5t 73) ^ fcfT? 

IpT ^ ^ ^ 3TN, ^ f ^ w f t ^ 3 n ^ # ^ t̂sRf ( 

547920 ^ 547992 ) m ^ f M ' 

^ 286 W ? t ^ ^ ^ 705 3 f k 1 ^ ^ 933 

3Tf?T̂ f7cTTf i\^i-\)H vJMuldl (9-10 % T I T F I / 3 ^ 2 

^^rfe') y P ^ ^ ! ^ J l l r l i f l d ^ f e ^ ^ vcJT^dH 

TTFP ? e ^ ^T?#Pr 4 1 . 4 ^ ^ / ^ c j ^ . ^ tJt ^ 

T?^ 59 ^ 3Tf%?T f ^ ^ f^fffc^ 6]K 3TT?fT t 3TR 

^ 5 (39.1 ^ ^ / % ^ F ? ^ ) ! ? ^ c}^ 'EJFT ^ 

^ S M ^ ^ # ^ 198, 93,104,43, 115,118, 

19, 53, 70 tfTt ^ f e ^ Z ^ i f XToff c^ ^ W ^ 

q ^ fecT sfr? q ^ ^FT ^ ^? r ^ ^ feRIT' c#T 

' ^ 3TcRT?Ht ^ ^ R H 10 ^ MRIM^^I^ C ^ ^ 

v d ^ d H vSMvrldl 1.325 % TTFT/^aT c^ ^ ^ 

3Tr?TTvJHcf7 - ^ teRir! 

7 ^ ^ E f f ^ c}?r T ^ # ^ 216 v i t ^dH 

vSM îldl 563 1% TTR/ ^ c } ^ s r f ^ f%^, f^Wc^ 

WK 3TTcTT 1 1 ^ # ^ 170( 554 f^ T T F T / l N ^ ) 

3 f k ^ # 3^ 340 ( 554f% T T F f / ^ c ? ^ ) ! fl^fTR 

^ £ r f ^ ciTt ; ^ ^ 228 vi-ccJdH q ^ viMvjIdI 

q? f ^ R # f^fcf^ 3TT?TT t ^ ^ 202! # ? ? cffr 

117 3 T c W ^ ^ 13 3T^f?T^ 3TR T ^ 125 ^ 

3^m 3 T f ^ vJMuldl ^ uTRft t ! ^3aTH vdMuldl 

^ 3TiyN q ^ W ^ n ^ f ^ ^ 3TraTX3Fr^ 3 T c R ^ 

t ^ ^ 114, ^ 17^ 157, ^ XTCfj 136, ^ ^ 

177, ^ 1^ -189 , ^ T : ^ 20, ^ 1 ^ 79, "g ^ 

138, ^ ^ 145, ^ ^ 153, s f k •g ^ 187 ! 

7 ^ ^ irsft ^ T?cT ^ ^ 84 Srf̂ fcfJcFT S7H 

vziMuldl 1069 t% TfFT/%cJ^ 3T%?T f ^ f^fffc^ 

^fK 3TM t XT^ ^ # 87 (994 % . TTFT/t^fS^) 

1 (826.0 f^ . TTFT/t^fC^) 

f ^ ^ S f k m m\^<b vdMvjIdI (22.17 fcp 

TTR/iTer) ^FcT ^ ^JRf^ 3TX^ ^ ^ ^ 

(15. 88 f^ . T f T ^ / ^ ) ?mT t l W ^ f ^ ^ 

3Txtcf Hl^^ilul-i 100%+ 3Jx[H)R-MRcd^ 50 TfFT 

+ 10 f% TTTfT XTif, cfT^ TTFf eFTT^ ^ ^ 3Tf?l̂ f??R 

vSMuldl 3.76 f ^ "iTPT/ireT 3Tf%cT cj5 !̂ 

f̂TtePT c ^ ^ ZnS04@ 2.5 f ^ TJTH/ 

%^fS^ 3 i k efRFFFT 2 0 f ^ T m / % c f ^ cĵ t ^ ^ 

eFTT^ IT? 3r?"7cf5 c}?r STf̂ rcfJcTH XII^^HIH viM^^ldl 

£ f f ^ ^ f ^ TJ^ ^ PlillHch 3THRH ^ 

file:///3Mvj1dl
file:///3Mvjldl
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X ^ T? XT 10 ppm S^f^ v iM^dl (600 t% 

f eT^ (580 f^ Jm/%^r^) ^ ^ ^ oFTTT̂  c^ 

^ ?fr ^je^ ^ # 3 T ^ c ^ 4 0 3 f k 6 0 f ^ ^ ^ r K 

eft 6fR f^?;g^ t ^ XR XJoR \3Mu1c1l (553 f% 

TTR/ t^f^^) 3 ^ f ^ ^ ! 

(0.5%) 3fh? #Ff ^ (0.5%) cffT efiil^i^Md 

(2.5%)xjcvT^ ^ f ^ ĉrmT t ! Mi^i-gnm^i, 

x f t f ^ f^*FT c^ T M Hvrl^d ^ R ^ aft? ciiRH^dK 

3tN5^^gcfR TfT^cfTtfl^ ( ^ x̂  TTJT) 100 cc/ f ^ 

TTPT ^^\^ f^W^ ^ ^ ^ eFTTPTT y^TT^ ^ 

feraj l •£f5Tc?t f ^ ^ 4)|^dl452fm ^ •nePf ^ 

x?JR#TC (ajcbin^H yfrT feTS? ^ 3 % 5 f^ 

«iK (arnfcT ^ • ^ ^ 'w<n? ^ ) sji^ch'i- '̂̂ Hi 
^^ f^ i lHH (107 cfu 50 TTFT/irel) X^^ 1% TTR 

%T c ^ 3fk war eFTRT ? T ^ f ^5^ Wcfl t ' 

3i^/TT^ afk Rnd'sixi/sTcRjsR- f^ ^ ft^ 
^ ^ ^ X5n?TT t , XJWf^ Plil-^ui cf>^ ĉ  feTtr 

f^Tc^ ^ ^f^n^Ffeftf^t^ 0.015% (5 f c T ^ / x M ) 

tfT cHlvfi)5RLbtxH 0.07% ^ • ^ ^ (5 f e f ^ / ^ ) 

Tn <^H^^iH 3.0 g.a.i / ^ ^ { w ^ ^ t^ 

^ ^ 3tR 10 -15 ^ '^\^) ^ "?7 ^ ePTIT f ^ 

^MTT/ t jMmd cpt ^dic^yi f ^ r s^ ir ^ g r ^ q? 

^dW-41 3Tg?T?TPT c ^ MIHÎ gHMKI ^ T«^T%I 

? ^ Ri^Rtd %^%T^r f^ f^ ^Hf̂ c|,>H ^ ^ 

^ ^ d m ^ ^ ^ 3 k ^ 6 | T 1 ^ ^ feRTT! ? ? n ^ 

? ^ T i^ cf5T 3 r ( ^ "^^m cT?t ^ fcRfT "3fBt xftEff 

^ î  nil Him a] ui Rich ^T f^ , t t % k 1 % f ^ 

?^Tf%g^ (lOO IJ/TTSI) 3 i k f f t ^ R d t f ^ 0.01% 

I R T ^ ' ^ f^\ xR^eft ŝftcT cfJt x?5T?^tWfm 

t s i f ^ ^ 5̂?tc[ T̂TST vH^ijVfl c f 5 ^ - ^ fcWr 

WcTT t ! 

'^>!lRi|H aft? N!M-<i)R|i|| ^;l^^!^lH >nldNI^>!l!^H 

( 45 f ¥ ^ ) ^ f ^ ^ sfK •n?TT x^l i t c?7T ^R^ tN 

cfJ?^ I R ? t ^ ?cf? f̂5Tr ^ TFTT aft? viMuldl T̂ST 

^ ! ?ttef^ ^ ^ ^ ?ft^TRT?^?H ^ fR^ XR 3T^g?crr 

6 f^ ^ ( 92.2%), •pt^t^FT ^TTet̂  (5.3%, x g ? f f ^ 

t ^ d i m 4 37% aft? ? t e ? ^ t f ^ ^f^fpft 3 .1% ^ 

?oXT ^ cf>Tf F t ^ atf^fnT ^ ^ 1 xrft^T^ sTTTTef 

(c|7fcH'MMI c^ cft^ 6cftcf5 )c^ IT?T^ Stat ^ 3T^?cf7 

c^ ? t ^ aTFtcPf c^ feTT? x ^ ?T^8FT ^Ttc^ f^^ZfT, 

f^T?r^ 3T^?^f? ^ i\^ii\H TTeR - f^Tpft c^ 

cpTYDT ^ uTWt ^ « r ^ ? T ^ 80 % ITcp^ ^ ' 

g f % ^ Z ^ i f ? e ^ c^ ipjf-^FT aft? tftit 

^y^T? art? ^?ft ycpj? ^i^cpt^sf art? 
CJIK6|-<^|RHH (0.2% ) Rd^^cbHI ^ feTJTt! ? c ^ 

^ xll^vlilH ^fJet^ ^ feHT ^ Rli l-dui i\ ^ f p ^ 

f̂TT^ '^ 1^^ x^ c^ aft? XTip cfT^ T;pT c^ ?TT9T l̂̂ JT 

vdMfiJN TTcf cil^c^lv^xJHI f c t f ^ aft? W-!^>^"1H1H^H 

xT7̂??PFr 12 5 f^ Trm/tc j^ aft? 25 f?f5 TTR/ 
%^7S? cpt c^TT^ sn?TeT XTcT ^ <^R->!H'J| dJ | IH I 

chlilfildlx! ^ F c ^ ^ ?]??TtH TTeFt ^ f ^ 

XJĉ lTRi vdM^K c^ ?n^ ^ - ^ f̂ TJTT! 

file:///3Mu1c1l
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cil^chl-^^Ml + T:r?5 cfl^ iTFf 3 lk 0.25% '^ f^vHpft ĉ  ^ ^ cT f̂RteT f̂t ^ f^{^J^ 

3TR:rcFKFT ^ viMvHclI 475 f ^ TrFf/t^fS? ^^ 20 MHlPlcl cPFfterf^Tjft 13 '^\^ cpf^ fc f^ 

^ W^^ F t ^ ! 3 T 6 f t T 3 T T ^ ^ 3 T r ? ^ ^ " c ^ 

T?^352 3fr?^X-T-351 W ^ f ^ c ^ ^ ^ ^ 3 ^ ^ ^ ^ ^ _ ^ ^ , ^ ^ _ ^ _ ^ ^ 

gcfvT ^ feRn'3TlY3TR3TR' .^ . ' f f -9 , ^x f t -10 ^ ^ | | 

^cfg? ^ ^ ^ Wt^ ^ 20 f ^ q ? ^ 3fl7 f ^ r ^ 31FTP?r q ^ T\ f^ ĴfTcTT 11 

^ ^ ^ 150 % TTFT / t ^ J ^ cj^ ^ ^ 

cH^IHI T i " ^ f%^ v3TT?TT t ! 
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PROJECT COORDINATOR'S REPORT 

The All India Coordinated Research Project 
on Spices (AICRPS) is vested with the mandate to 
conduct and coordinate research in 12 spice crops 
with its headquarter at Indian Institute of Spices 
Research, Calicut. AICRPS has at present 19 centres 
spread over 14 states based in 15 State Agricultural 
Universities (SAUs). In addition, 4 Voluntary 
Centres including Indian Cardamom Research 
Institute (Spices Board) are collaborating with this 
project. The X Plan budget of AICRPS was Rs. 700 
lakhs with an Revised Estimate (RE) of Rs. 150 
lakhs (ICAR share) during 2005-2006. About 110 
research programmes covering the mandate spice 
crops are being conducted at various centres. 

As per the decision of XVII AICRPS Work
shop, a group meeting was held on 25.2 2004 at 
IISR, Calicut to recast Varietal Evaluation Trials 
(VET-1 to VET-4) and to review the progress of all 
exsisting projects on cardamom at Mudigere centre. 
The progress of ail the projects under genetic 
resources, crop improvement and biochemistry in 
cardamom being carried out at Mudigere centre 
were critically reviewed and the decisions of the 
meeting implemented. 

Six subgroup meetings to reorient the on 
going research projects and formulation of new 
research programmes as per the recommendations 
of XVH AICRPS Workshop/ QRT were also held 
at IISR Calicut on genetic resources, crop 
improvement and biochemistry on 25 2 2004 for 
cardamom, on 23 3 04 and 25.3.2004 for black 
pepper, ginger, turmeric and tree spices, on 
26 3.2004 in crop production aspects of major spices 
and new programmes were finalized. Another group 
meeting was also held on 27.4.2004 for formulating 
new technical programme in seed spices 
Subsequently a meeting was held at National 
Research Centre for Seed Spices, Ajmer, Rajasthan 
during 29 6 2004 to 30 6 2004 and finalized the 
technical programme in seed spices. 

The major achievements and tlie technologies 
developed under AICRPS during the period 
2005-06 are summarized below 

CROP IMPROVEMENT 

Genetic resources of spice crops have been 
enhanced with the germplasm holdings of 680 
accessions in black pepper, 273 in cardamom, 630 
in ginger, 1326 in turmeric, 77 in tree spices and 
2540 in seed spices. At present, a total of 5529 
accessions of spices germplasm are being conserved 
at various centres of AICRPS. The promising spices 
gerrhplasm are being evaluated through Initial 
Evaluation Trials (lETs) and Comparative Varietal 
Trials (CVTs) at various centres. In black pepper 
germplasm evaluation, the variety Karimunda III 
recorded the maximum spike yield of 4.57 kg /vine, 
followed by TMB IV (4 09 kg/vine) at Panmyur 
centre, whereas PN-57 recorded the highest yield 
of 2.95 kg/Vine at Yercaud centre. Under CVT, 
culture HB 813 recorded the maximum average 
spike yield of 8.01 kg/vine and the highest dry yield 
of 3.22 kg/vine at Panmyur centre. 

Five promising new cardamom types (Mohini 
1, Molnni 2, SB I, SB 2 and Elapara I) and a 
Vazhukka type with bold capsules and more number 
of seeds {Elapara I) were collected from Idukki 
District, Kerala. High yielding cardamom cultivars 
namely, Panikulankkara 1 and 2 (selected from open 
pollinated seedlings of Vazhukka type) were 
collected from Vattiyarkallar, Idukki District by 
Pampadumpara centre. These accessions are found 
to be performing well even under less shade 
condition with least incidence of foliar infection. 
IC numbers (547920 to 547992) were obtained for 
73 cardamom accessions (CRSP 1- CRSP 73) from 
National Bureau of Plant Genetic Resources 
(NBPGR), New Delhi by Pampadumpara centre. 

In ginger germplasm evaluation, out of 286 
collections, SG 705 and SG 933 gave maximum 
rhizome yield (9-10 kg/3m^ plot) at Solan centre. In 
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turmeric highest fresh turmeric rhizome yield of 
41.4 t/ha was recorded with PTS-59, followed by 
RH-5 (39.1 t/ha) at Jagtial. In a screenmg trial of 
turmeric, TCP 198,93, 104,43, 115, 118, 19,53, 
70 were found to be tolerant to both leaf blotch and 
leaf spot diseases at Pundibari centre. In CVT of 
clove, among the ten accessions evaluated, Sel. 10 
was found to be promising with the highest yield of 
1 325 kg/tree at Pechiparai centre. 

Coriander LCC - 216 recorded significantly 
highest yield of 563 kg/ha, followed by LCC-170 
(554 kg/ha) and JCO-340 (554 kg/ha) at Guntur. 
Coriander DH-228 gave highest leaf yield, which 
was closely followed by DH-202, when compared 
to check variety, Pant Haritima at Hisar. Out of 117 
accessions of fennel, 13 accessions yielded better 
than the check, RF-125. Some of the promising 
accessions identified on the basis of yield 
performance were UF-114, UF-157, UF-136, UF-
177,UF-189,UF-20,UF-79,UF-138,UF-145,UF-
153 and UF-187. In fenugreek LFC-84 recorded 
maximum grain yield of 1069 kg/ha, followed by 
LFC-87 (994 kg/ha) and are significantly superior 
to check. Lam Selection-1 (826.0 kg/ha) at Guntur. 

CROP PRODUCTION 

In organic farming trial of black pepper, 
maximum average spike yield was obtained with 
organic treatment (22 17 kg/vine), followed by 
inorganic (15.88 kg /vine) in Panniyur centre. 
Inorganic N 100% -i- Azospiiillum 50g +10 kg FYM 
recorded the maximum spike yield of 3.76 kg/vine 
in black pepper 

Application of ZnS04(g 2.5kg/ha and borax 
@ 20kg/ha produced maximum rhizome yield in 
ginger at Solan centre. 

In the studies of bio-regulators on coriander 
NAA 10 ppm recorded significantly higher yield 
(600 kg/lia) which is on par with Triacontanol @ 
1 ml (580 kg/ha). With respect to number of sprays, 
two sprayings at 40 and 60 days after sowing (DAS) 
recorded significantly highest yield (553 kg/ha) at 
Guntur 

CROP PROTECTION 

Among the biorationals evaluated, neem gold 
(0.5%) and neem oil (0.5%) were found to be 
superior to fish oil insecticidal soap (2.5%) in 
reducing the population of scale insects in black 
pepper at Pampadumpara centre. Solarized potling 
mixture fortified with Trichodenna harzianum Cch 

I g/kg and Vesicular Arbuscular Mycorrhizae 
(VAM) @ lOOcc/kg potting mixture was found 
effective for the management of Phylophthora 
infections in black pepper nursery in 
Pampadumpara, Chintapalle and Dapoli centres. 
Application of Potassium phosphonate (Akomin, 3 
to 5 ml per litre) as spray and drench twice, during 
pre-monsoon (first week of June) and post-monsoon 
(second week of August) periods along with the soil 
application of Trichoderma harzianum (10' cfu, @ 
50g vine ') with 1 kg ofneem cake is recommended 
by the Sirsi, Mudigere, Pampadumpara, Panniyur 
and Ambalavayal centres for the management of 
Phylophthora foot rot disease of black pepper 

Early stages of the cardamom root grub, 
Basilepla fulvicorne (Jacoby) that are usually 
present in soil during April/May and September/ 
October can be managed by soil drenching of 
Imidaclopnd 0.015% (5 litres/plant) or Chlorpyrifos 
@ 0.07% (5 litres/plant) or application of 
Carbofuran @ 3.0 g a.i./clump (10-15 cm around 
the plant). Removal of mulch/weed cover and 
forking of soil prior to application of insecticides 
produced better results at Pampadumpara. The local 
strains ofHeterorhahditis indicus from Cardamom 
Research Station (CRS), Pampadumpara were 
found to infect cardamom root grub under field 
condition. Highest mortality of cardamom root grub 
was observed in plants drenched with 
entomopathogenic nematodes, Heterorhabdilis 
indicus (100 IJ/grub) and Imidacloprid 0 01%) at 
Pampadumpara centre. Shoot and capsule borer was 
parasitized by ichneumonid and dipteran parasitoids. 
Predatory mites are found to be associated with 
phytophagous tetranychid mites. 

In the integrated management of Pylhium, 
Fusarium and Ralslonia of ginger, rhizome 
solarization (45 min) reduced the disease levels and 
increased the yield significantly, followed by hot 
water treatment. Solarization recorded increased 
sprouting (92.2%o), decreased Pythium rot by 5.3%), 
Fusarium yellows by 4.37% and Ralstonia wilt by 
3.1 % at Solan centre. A survey for ginger disease 
incidence carried out in the hill region of West 
Bengal (three blocks of Kalimpong) has revealed 
heavy loss up to 80% in some places due to rhizome 
rot - wilt complex of ginger 

Seed treatment as well as spraying with 
mancozeb + carbendazim (0.2% each) is the best 
treatment against leaf blotch and leaf spot of 
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turmeric in Pundibari centre. In the biocontrol of 
rhizome rot in turmeric, the treatment including seed 
treatment as well as soil application of Trichoderma 
virkle and Pseudomonas fluorescens @ 12.5 kg/ha 
and 25 kg/ha as basal and top dressing, respectively 
along with application of recommended NPK + 
FYM was the best treatment against rhizome rot of 
turmeric in Coimbatore. 

Trichoderma + FYM and spray with 
Mancozeb @ 0.25% was found effective against wilt 
of cumin with maximum seed yield 475 kg/ha at 
Jobner. 

Fenugreek entries, UM-352 and UM-351 
were found to be free from powdery mildew disease 

and RTP-9, RTP-10 and RMt-1 were found resistant 
against root knot nematode under field conditions 
at Jobner. Soil application of Trichoderma viride 
@ 5 kg/ha at 20 days before sowing and soil 
application of neem cake @ 150 kg/ha is 
recommended for biocontrol of root rot in 
fenugreek. 

Under the programme on assessment of 
technology in f'armer's field, a total of 20 proven 
technologies in spices were operated in 14 AICRPS 
centres through 13 SAUs. At present, eight ICAR 
ad-hoc schemes are being operated at SAUs/other 
organization under AICRPS. The details of the 
findings of various projects undertaken in AICRPS 
centres are given in the following pages. 
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PROGRESS OF WORK AND ACHIEVEMENTS 

I. BLACK PEPPER 

1.1 Genetic Resources and Crop 
Improvement 

1.1.1 Germplasm collection, characterization, 
evaluation and conservation 

(Panniyur, Sim, Dapoh, Pundibari. Yercaud 
and Chintapalli). 

The Panniyur centre maintains 167 cultivated 
types of black pepper and 22 wild types. Dunng 
the year 2005-06, the vanety Karimunda II recorded 
the maximum spike yield of 4.410 kg/vine, followed 
by Angamali (3.013 kg/vme) and Nilgiris (2.820 
kg/vme). The number of spikes were maximum for 
Karimunda II (1555), followed by Angamali (1440). 
Fifty cultivated accessions and 50 wild types of 
black pepper were collected from Kannur and 
Kasaragod dislncts, pepper growing Kavu 's, Kerala-
Kamataka forests and Phytophthora hot spot areas 
by the Panniyur centre during the period. 

Two promising accessions were added to the 
existing black pepper collections totalling to 119 at 
Sirsi. Among six cultivars (including Panniyur-1) 
observed for two years, maximum dry yield was 
recorded in Ademane pepper (3.15 kg /vine), 
followed by in Selection-1 (3.13 kg /vine) and in 
Kudragutta (2.64 kg/vine). The maximum dry 
recovery was 31.3% in the cultivar Kudragutta. The 
spike length was maximum in Ademane pepper 
(15.80 cm). There was significant differences in the 
yield among the accessions. 

During the period under report, Dapoh centre 
collected a local indigenous type available in the 
forest area of Padve Majgaora, Dodamarg Dist., 
Sindhudurg. The promising accession collected is 
having short spikes, medium yield and drought 
tolerance. 

Chintapalli centre maintains 58 accessions 
in black pepper. Neelamundi recorded highest dry 
yield of 3.3 kg/vine out of 22 accessions evaluated. 

During 2005-2006 at Yercaud, out of 132 
germplasm accessions berry set was observed in 33 
accessions of which PN 57 recorded the highest 
yield of 9.2 kg and 2.95 kg green and dry berry 
yield respectively, which is followed by PN-33 with 
8.3 kg wet and 2.6 kg dry berries. 

A total of 17 accessions consisting of nine 
improved verities collected from IISR (2000), 
Kottanadan collected from CPCRI Mohitnagar 
(2002) and seven new genotypes collected from sub-
himalayan region adjoining to Bhutan are 
maintained at Pundibari. 

The black pepper germplasm at different 
AICRP centres are given in Table-1. 

Tabic 1. Germplasm collection of black pepper at the 
AICRP centres 

Center 

Panniyur 
Sirsi 

Chintapalle 
Yercaud 
Pundiban 
Dapoh 
Total 

Indigenous 

Cultivated 

164 
97 
58 

122 
16 
67 

524 

Wild and 
related sp. 

72 
19 

-
10 

1 
-

102 

Exotic 

3 
1 
-
-
-
-
4 

Total 

289 
117 
58 

132 
17 
67 

680 

1.2 Hybridization Trial 

1.2.1 Inter-varietal hybridization to evolve high 
yielding varieties 

(Panniyur) 

At Panniyur among the intervanetal hybrids, 
P6 X P5 IS found to be promising Culture HB 20051 
recorded the highest yield of 4 200 kg/vinc with an 
average yield of 2 455 kg/vine Culture HB 20041 
IS also found promising (1.550 kg/vine). 
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Tabic 2. Biometric and yield characteristics of black pepper cultivars under CVT (2001-02 to 2005-06) -
Ambalavaval 

Treatments 

Sieekara 
Subhakara 
Panchami 
Otiaplackal 
Kottanadan (ACC 2426) 
Koitanadan (ACC 2445) 
Panniyur - 1 
Panniyur - 2 
Panniyur - 3 
Panniyur - 4 
Cul 1558 
Cul5128 
Panniyur- 5 
Karimunda 
CD (P=0.05) 

Wet weight 
of berries/ 
(kg) vine 

0 176 
0 088 
0.801 
0 206 
0.399 
0514 
0 295 
0 481 
0 469 
0.584 
0.153 
0.308 
0.340 
0.127 
0 433 

Dry weight 
of berries/ 
(kg) vine 

0.077 
0.042 
0.254 
0 078 
0.127 
0.162 
0 138 
0.180 
0 165 
0 166 
0 048 
0 105 
0.126 
0 061 
0.141 

No.of 
spikes/ 

vine 

63 41 
33 62 

189 43 
53 85 

101 99 
125 12 
66.51 

112.35 
83.56 

147.53 
52.89 
56 10 
73.66 
47.46 
78 71 

Spike 
length 
(cm) 

6.86 
6.40 
9.21 
781 
8 34 
8 28 
9 22 
8 22 
9.31 
8 20 
8.77 
8.03 
9.69 
6.95 
1.41 

No.of 
berries/ 

spike 

35.32 
33.59 
62.15 
37.95 
53.36 
46.69 
47 54 
44 46 
58,34 
51 41 
40 98 
43.38 
45.59 
36 81 
13.27 

1000 
berry 
weight 

(g) 
101 57 
110.44 
123.96 
11389 
123 83 
130.96 
146.76 
129 77 
135 88 
121 78 
85.60 

170.56 
125 24 
99.44 
24.05 

1000 
bcrrv 

volume 
(cc) 

91.81 
101.05 
110.93 
102.26 
110.15 
112 1! 
124.38 
11875 
120,52 
106.64 
81.38 

144.38 
118.19 
94.19 
22 72 

10 

1.3 Coordinated Varietal Trial (CVT) 

1.3.1 CVT 1991 Series IV 

(Ambalavayal, Yercaud and Dapoli) 

The trial started during 1992 with 14 entities 
at Ambalavayal Pepper cultivars showed 
significant differences for all the characters studied. 
The pooled mean data for biometricai and yield 
characteristics of the black pepper cultivars studied 
at Ambalavayal are given in Table-2. 

Among the cultivars, Panchami (0.801kg), 
Panniyur-4 (0.584 kg), Ace. 2445 (0.514 kg), 
Panniyur-3 (0.469 kg) and Ace. 2426 (0.399kg) 
were significantly superior to other cultivars with 
respect to wet weight of berries per standard. 
Regarding the dry weight of berries per standard, 
Panchami (0.254 kg), Panniyur-2 (0.180 kg), 
Panniyur-4 (0.166 kg), Panniyur-3 (0.165 kg). Ace. 
2445 (0.162 kg), Panniyur-1 (0.138 kg). Ace. 2426 
(0.127 kg) and Cul. 239 (0.126 kg) showed 
superiority over other cultivars. Panchami (189.43), 
Panniyur-4 (147.53) Acc.2445 (125.12) Panniyur-
2 (112.35) were significantly superior to other 
cultivars with (147 53) respect to number of spikes 
per standard. Spike length showed significant 
variation among the cultivars with highest in 
Panniyur-5 (9.69 cm), followed by Panniyur-3 (9.31 
cm), Panniyur-1(9.22 cm), Panchami (9 21 cm) and 
number of berries per spike highest in Panchami 
(61.15 cm) The study revealed that Panchami, 
Panniyur-4, Panniyur-3, Ace. 2445, Ace. 2426 and 

Panniyur-2 were found promising for high range 
region of Kerala. 

The trial started at Dapoli with 11 cultivars. 
The mean yield obtained during 2003-04, 2004-05 
and 2005-06 are presented in Table-3. 

Table 3. Yield performance of black pepper under CVT 
1991 (2003-04 to 2005-06) - Dapoli 

Panniyur - 1 
Panniyur - 2 
Panniyur - 3 
Panniyur-4 
Panniyur - 5 
Panchami 
Poumami 
Shreekara 
Shubhakara 
P- 24 
Karimunda 
Mean 
Range 
SD. 
C.V (%) 

Yield of dry berries (kg/vine) 

2003-04 

1.050 
0.566 
0.744 
0 481 
0.516 
0315 
0.258 
0.214 
0.185 
0.092 
0 055 
0 407 

0 55-1 050 
287 60 

70.64 

2004-05 

1.256 
0 702 
0.789 
0.627 
0.664 
0.462 
0.474 
0.399 
0.387 
0.302 
0 297 
0.509 

0 302-1.256 
0 274 

48.155 

2005-06 

1.258 
0.737 
0.813 
0.672 
0.711 
0518 
0.484 
0.426 
0.406 
0.342 
0 337 
0612 

0.337-1.258 
11.48 
30.35 

Among different cultivars under study, 
Panniyur-1 recorded highest yield of dry berries i.e. 
1.05, 1.256, 1 258 kg/vme during the years 2003-
04, 2004-05 and 2005-06 respectively. From the 
yield performance, Panniyur-1 variety appeared to 
be suitable for cultivation at Dapoli area of 
Maharashtra. 

At Yercaud among the 14 accessions, yield 
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was obsei"ved in all the accessions during 2005-06. 
Among the accessions Panniyur-3 performed well 
with mean yield of 8.6 kg green berry and 2.58kg 
dry beriy. The increase in yield in Panniyur-3 is due 
to long spike length and spike intensity (Table-4.) 

Table 4. Yield attributes of pepper under CVT-1991 for 
2006 - Yercaud 

Accession 

Srcckaia 
Subiiliahara 
Panchami 
Ace 856 
Ace 2426 
Ace 2445 
Panniyur - 1 
Panniyur - 2 
Panniyur - 3 
Panniyur - 4 
Ace 239 
Cul 1558 
Cul5128 
Kanmunda 

Spike 
length 
(cm) 

106 
10 8 

10 28 
10 30 

9.8 
9.9 

11 2 
10 1 
129 
10.5 
108 
10 2 
105 
102 

No. of 
berries/ 

spike 

55 0 
56 0 
66 0 
64.0 
62 0 
60 0 
68 0 
58 0 
70 0 
62.0 
60 0 
62 0 
62 0 
58.0 

Green 
bcrrv 

yield (kg) 

38 
3.2 
24 
32 
22 
34 
5.2 
3.6 
8.6 
2.4 
28 
3.6 
36 
3.6 

Dry 
berrv 

yield (kg) 

1.10 
0.90 
0.68 
0.86 
0 66 
0.88 
1.60 
1.04 
2.58 
0 70 
0.84 
1.04 
1 06 
1.06 

1.3.2 CVT 2000 Series V 

(Pampadumpara, Panniyur. Chintapalle 
Ambalavayal and Sirsi) 

The trial started during 2002 at 
Pampadumpara with the 12 entries (HP-34, HP-105, 
HP-813, Coll.1041 OPKM, PRS-17, HP-1411, 
PRS-21, PRS-22, Cul. 5308, Cul. 5489 and 
Panniyur-1) to evaluate the perfonnance of released 
varieties as well as promising selections of black 
pepper. Among the twelve accessions evaluated, 
significant differences existed all yield attributing 
for characters except leaf length. Cul. 5308 recorded 
the highest fresh (1960 g) as well as dry yield (600.5 
g) per plant and was found to be significantly 
superior than other accessions. Fresh and dry yield 
of Cul. 5489 (1751 g and 563.5 g) and Col. 1041 
(1216.7 g and 471. 6 g) were found to be higher 
than Panniyur-1 The high yielding types were not 
bold berried however, the increase in yield may be 
attributed to more number of spikes per plant, 
lengthy spikes and more number of berries per spike. 
Even though OPKm had bold berries, its 
performance in high ranges of Idukki District was 
not impressive due to poor setting percentage of 
spikes. 

The trial was started during 2001 at Panniyur. 
During 2005-06, all the varieties produced spikes 

and the spike yield per vine was maximum for 
Karimuiida OP (500g/vine), followed by Coll. 1041 
(496 g/vine), which were statistically on par, (Table 
5). The number of spikes/vine was higher in 
Karimunda (187) and maximum spike length was 
noted in Cul. 5489 (11.1cm). 

Table 5. Performance of black pepper under CVT 2000 
(2005-06) - Panniyur 

Varieties/Cultures 

Kalluvally IV 
Karimunda II 
Kanmunda fll 
Cul 5308 
Cul 5489 
HP 34 
HP 105 
HP 813 
HP 1411 
Karimunda OP 
Coll. 1041 
Karimunda 
Panniyur 1 
CD(P=0.05) 
CV ( %) 

Spike 
vield 

(g/vine) 

181 
57 

182 
315 
198 
213 

50 
154 
130 
500 
496 
403 
373 
213 

50 

No. of 
spikes/ 

vine 

94 
40 
49 
89 
66 
67 
15 
74 
47 

149 
177 
187 
74 
61 
42 

Spike 
length 
(cm) 

7.6 
63 
9.9 
9.3 

11.1 
6.9 
6.2 
8.9 
80 

10.0 
7.7 
73 

109 
1.3 

9 

At Chintapalli, out of 12 entries planted in 
2005, HP-34 recorded the highest plant height (42.3 
cm), followed by Cul. 1041 (39.8 cm), whereas 
PRS-21 recorded the lowest plant height (16 cm) 
and PRS-17 recorded significantly more number of 
leaves (6). 

The trial was laid out with 13 cultivars during 
2005 at Ambalavayal. Among the cultivars, 
Panniyur-1 recorded maximum dry yield (0.094 kg/ 
vine) and the trial is in progress. 

At Sirsi, the 14 entries were planted in 2003 
on Arecanut standard. Growth parameters were 
observed during 2005-06. The height of the plant 
was maximum in PRS-22 (3.07m), followed by 
Coll-1041 (2.69 m) and C-1411 (2.33 m). The 
entries viz, HP-105, C-1041, P-24 and Cul-5308 
gave the yield of 0.25 kg, 0.12, 0.13 kg and 0.08 
kg, respectively. 

1.4 Nutrient Management Trial 

1.4.1 Effect of biofertilizer, Azospiiillum on 
black pepper production 

(Panniyur, Sirsi, Ambalavayal and 
Yercaud) 

The study on the effect of biofertilizer. 

11 
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Tabic 6. Effect of Azospiiilli/m on yield of black pepper- Panniyur 

Treatment Yield (kg/vine) 
2003-04 

5.813 

4.590 

3 663 

3.527 

2.923 

5 593 

1.353 

2 40 

2004-05 

5 500 

3<S00 

3.233 

2 400 

3 033 

3.967 

2.233 

1 38 

2005-06 

3.767 

2.525 

3.200 

1.857 

2.350 

3.213 

1.783 

NS 

Mean 

5 027 

3.638 

3 365 

2.595 

2.769 

4 258 

1 790 

1 052 

Tl - Inorganic N 100% +Azospii illiiin 50g-i-10 kg FYM 
T2 - Inorganic N 75% + Azospinllum 50g+10 kg FYM 
T3 - Inorganic N 50% +A:ospiiilliim 50g+10 kg FYM 
14 - FYM 10 kg + Azospirilhim 50g 
T5- FYM 10 kg alone 
T6 - Recommended fertilizer dosage alone 
T7 - Control, Recommended Package of Practice 

CD (P=0 05) 

Azospirillum on the yield of black pepper was laid 
out in a standing crop of Panniyur-1 during 2001-
02 with SIX different treatments at Panniyur. Among 
the treatments, Tl (inorganic N 100 % + 
Azospirillum 50 g + 10 kg FYM) recorded the 
maximum spike yield of 3.767 kg/vine followed by 
T6 (nonnal package of practice) with 3.213 kg/vine. 
But there was no significant difference between 
treatments during 2005-06. The pooled analysis of 
three years data presented in Table 6 revealed the 
significance of treatment Tl (inorganic N 100% + 
Azospirillum 50g + 10 kg FYM and T6-(P0P) over 
other treatments. 

The treatment, Tl recorded the maximum 
yield of 5.027 kg/vine, followed by T6 (4.258 kg/ 
ha). The treatment Tl was significantly superior to 
all other treatments except T6 and were statistically 
at par with T6. From this experiment, it is evident 

that applying 50 g of Azospirillum per vine is highly 
effective in increasing the spike yield of black 
pepper. 

The five years study on the effect of 
biofertilizer, Azospinllum at Sirsi on the yield of 
black pepper in Areca nut mixed cropping system 
is present in Table 7. It is revealed that the 
application of Azospirillum @ 50g along with the 
recommended 100% inorganic nitrogen and 10 kg 
FYM per vine recorded higher fresh berry yield 
(6.83 kg) compared to recommended dose of 
fertilizer alone (6,12 kg). This was followed by the 
vine supplied with Azospirillum @ 50 g along with 
recommended 75 % nitrogen and 10 kg FYM/vine 
(6.57 kg). Application of Azospirillum (50g) in 
addition to the regular recommendations resulted 
in maximizing the C:B ratio of 1:3.29. 

Table 7. Effect of biofertilizer, Azospirillum on the yield of blaek pepper - Sirsi 

12 

Treat 

Tl -

T2-

T3-

T4-

T5-

T6-

ments 

100%lnorg. N + 
50 g Azospirillum + 
10 Kg FYM 

75% Inorg. N + 
50 g Azospirillum + 
10 Kg FYM 

50% Inorg. N + 
50 g Azospii ilium + 
10 Kg FYM 

50 g Azospinllum + 
10 Kg FYM 

10 Kg FYM alone 

2000-01 

6 49 

6.23 

6.49 

6.40 

6 83 

Recommended dose of 5.91 
fertilizer alone 

SEm + 

CD (P=0 05) 

0.46 

NS 

Fresh berry yield (kg/ 

01-02 

6 20 

6 35 

6.32 

6.08 

5.67 

6.19 

0.27 

NS 

02-03 

6.25 

6.52 

5.99 

5.57 

5 27 

4.38 

0.23 

0.70 

vine) 

03-04 

7.98 

7 34 

6.66 

7.01 

5 76 

7 34 

0.07 

0.19 

04-05 

7.23 

6 40 

6 20 

6.18 

4.83 

6 78 

0.31 

0 93 

Mean of 

5 years 

6 83 

6.57 

6.33 

6 25 

5.67 

6 12 

0 24 

0 72 

C : B 

ratio 

1 :329 

1 . 3.15 

1 . 2.58 

1 : 3.01 

1-281 

1-303 
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At Ambalavayal, the tieatments did not show 
any significant difference in yield. However among 
the seven different treatments in the study Tl 
(inorganic N 100% + Azospinllitm (50 g) + 10 kg 
FYM recorded the highest diy weight of hemes 
(1.170 kg/vme) follow by T2 (1.080kg/vine). 

The trial was laid out in 2000-01 at Yercaud. 
The observation on vine length, number of leaves 
and leaf aiea were recorded. The maximum vein 
height (168.0 cm) u as recorded in the T2 (Inorganic 
N 75% + Azoi,pinllum 50 g + 10 kg FYM) and the 
number of leaves and leaf area were higher (58.0+ 
64.00 cm-) m the treatment T3 (Inorganic N 50% + 
Azospinllum 50 g f 10 kg FYM) 

1.4.2 Effect of biofertilizer, P- solubilizcrs 
(Phosphobacteria) on black pepper 

{Panniyur, Ambalavayal, Yercaud and Sirsi) 

The study on the effect of biofertilizer 
phosphobacteria on the yield of black pepper was 
laid out in standing crop of Panniyur-1 at Panniyur 
centre dunng 2001 -02 with 6 treatments and control. 
The yield data for three years and over pooled mean 
three years are presented in Table 8 During 2005-
06, Tl (Inorganic P100%o + P-solubilizers 50 g + 
10 kg FYM) recorded the maximum spike yield of 

3 063 kg/vine, followed by T6 (POP) with 2 760 
kg/vine, however, theie was no signiiicant 
difference between the treatments The yield data 
of three years (2003 to 2006) were subjected to 
pooled analysis and found that treatment Tl was 
higher yielder (5.588 kg/vini.). followed by r6 
(4.930 kg/vine). The tieatments T6 and T2 were 
statistically on par with Tl . The treatments Tl weie 
significantly superior to all the treatments except 
T6 and T2. 

The experiment started during the yeai 2003 
at Ambalavayal. The treatments did not show any 
significant difference in yield. However T7 
(recommended dose of inorganic fertilizers) 
recorded maximum dry yield (1.263 kg/vine) 

The trial laid out at 2000-01 and continued 
for 5 years at Sirsi. It was revealed from the five 
years data (Table 9) that the application of P-
solubilizers @ 50 g along with recommended 100% 
inorganic P and 10 kg FYM/vine recorded higher 
fresh beiry yield (6.81 kg) compared to others This 
was followed by the treatment with P- solubilizers 
@ 50 g along with recommended 75%) inorganic P 
and 10 kg FYM/vine (6 43 kg). Application of P-
solubilizers (50 g) in addition to the regular 
recommendations resulted in maximizing the C B 
ratio of 1:3.30. 

Tabic 8. Effect of phosphobacteria on yield of black pepper- Panniyur 

Yield of black pepper (kg/vine) 
Treatments 2003-04 

4 900 

2 8.33 

1 833 

2 500 

2.300 

4 467 

1 433 

2 27 

2004-05 

8 800 

7 400 

4 767 

4.233 

4 167 

7 567 

3 233 

0 301 

2005-06 

3 063 

2 290 

1 960 

1 850 

1 917 

2 757 

1 557 

NS 

Mean 

5 588 

4 174 

2 853 

2 861 

2 795 

4 930 

2 074 

1 594 

Tl - Inorganic P 100% + P-solubilizers 50g +10 kg FYM 

T2 - Inorganic P 75% + P-solubilizers 50g+10 kg FYM 

T3 - Inorganic P 50% + P-solubiiizers 50 g+10 kg FYM 

T4 - FYM 10 kg + P-solubihzerb 50g 

T5- FYM 10 kg alone 

T6 - Recommended dobe of fertilizer alone 

T7 - Control 

CD (P=0 05) 

Table 9. Effect of biofertilizer, P-solubilizers on the yield of black pepper - Sirsi 

Treatments Fresh bcrrj' yield (kg/ vine) 

2000-01 01-02 02-03 03-04 04-05 

Mean of 

5 years 

C : B 

ratio 

T l 

T2-

100%lnorg P - 6 68 
50 g P-solubilizers + 
10 kg FYM 

75% Inorg P -- 5 74 
50 g P-solubilizerb + 
10 kg FYM 

6 27 6 63 7 28 7 17 

6 20 6 53 6 96 6 71 

681 

6 43 

1 3 30 

1 3 14 

13 
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Treatments 
2000-01 

r3 - 50% Inorg P + 6 31 
50 g P-solubilizers + 
lOkgFYM 

T4 - 50 g P-solubilizers + 6.00 
lOkgFYM 

T5- 10 kg FYM alone 5.74 

Recommended dose of 6 28 
fertilizer alone 

SEm + 0.37 

CD (P=0.05) NS 

Fresh berry yield (kg/ vine) 

OJ-02 02-03 03-04 04-05 

6 00 

6.3) 

6 57 

6 13 

6 60 

6.03 

6 33 

5.99 

Mean of 

5 vears 

6 36 

6 00 

C : B 

ratio 

1 : 2.97 

2.66 

671 

6 06 

0.35 

NS 

4.77 

4.82 

0.29 

0 86 

6 19 

7.12 

0 20 

0 54 

5 80 

6 98 

0 20 

0.62 

5 84 

6.25 

0.22 

0.66 

1 : 272 

1 :317 

The trial was laid out in the year 2000 at 
Yercaud. The height of the vine was higher 160.0 
cm in the T4 (FYM 10 kg + phosphobacteria 50 g, 
the number of leaves per vine was higher (42.0) in 
the treatment T2 (Inorganic P 75% + 
phosphobacteria 50g + 10 kg FYM and the leaf 
area was higher 69.4 cm^ in Treatment - T l 
(Inorganic P. 100% + phosphobacteria 50 g + 10 kg 
FYM. 

1.4.3 Organic farming in black pepper 

(Panniyu, Yercaud and Sirsi) 

An experiment to study the effect of different 
organic manures on black pepper was laid out in a 
standing crop of pepper (Panniyur-1) at Panniyur 
during 2002 with 7 treatments. During the year 
2005-06, T6 (POP) recorded maximum spike yield 
of 3.367 kg/vine, followed by T2 (vermin-compost 
2 kg + 10 kg FYM +P 40 g + wood ash 2 kg) with 
3 240 kg/vine (Table-10). The treatments T6, T2, 
T4, Tl and T5 were statistically on par. Pooled 
analysis of data of three years indicated that T4 
(FYM 10 kg + Azospirillum 50 g + wood ash 2 kg) 

recorded maximum spike yield of 6.489 kg/vine, 
followed by T6 (POP) with an yield of 5.434 kg/ 
vine. The treatments T4, Tl and T2 were 
statistically at par with the package of practice 
recommendation. The lowest yield was obtained 
in the zero tillage treatments which was almost half 
of the yield in the best treatment (T6). (Table 10). 

A trial started in 2000-01 at Sirsi on black 
pepper on arecanut standard. The five years yield 
data presented in (Table-11) revealed that 
significantly highest mean fi^esh berry yield was 
recorded in plants supplied with FYM 10 kg+ burnt 
earth 10 kg (6.43 kg/vine). The Cost; Benefit ratio 
was also high for the same treatment (1:4.17), 
followed by treatment FYM 10 kg/vine (5.41 kg/ 
vine). 

The trail with 6 treatments started in 2001-
02 at Yercaud. The treatment T3 (T3- FYM 10 kg 
+ I kg neem cake + 50 g phosphobacteria recorded 
the green berry yield of 6.30 kg and 1.85 kg dry 
berry yield and spike length of 11.6 cm and number 
of berries of 68.0. 

H 

Table 10. Effect of organic nutrition on black pepper yield (2003-2006)- Panniyur 

Yield of black pepper (kg/vine) 

Treatments 2003-04 2004-05 2005-06 Mean 

Tl - 10 kg FYM + P 40g + 2kg wood ash 

T2 - Vermicompost 2kg+10 kg FYM+ P 40g+2kg wood ash 

T3 - 10 kg FYM + burnt earth 10 kg 

T4 - FYM 10 kg + Azospirillum 50g + 2kg wood ash 

T5 - FYM-10 kg +leaf manure 10kg + 2kg wood ash 

T6 - Package of practices recommendations 

T7 - Leaf mulch + zero tillage 

CD (P=0.05) 

6 033 

5.067 

5.067 

5.967 

4 933 

6 067 

3.000 

NS 

6 100 

5.433 

4.133 

10.400 

4 633 

6 867 

3.767 

2.51 

2 700 

3.240 

1.897 

3.100 

2.427 

3.367 

I 823 

0.986 

4.944 

4 580 

3 699 

6.489 

3.998 

5 434 

2.863 

1.94 
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Table 11. Effect of organic 

Treatments 

FYM 10 kg/vine 

Vennicompost (2kg) + 
wood ash (1 kg/vine) 

FYM 10kg + 
burnt earth 10 kg 

FYM !Okg+ 
Azospinllum 50g/vine 

FYM 10 kg + leaf 
manure 10 kg 

SEm ± 

CD (P=0.05) 

farming on 

2000-01 

5.36 

5.06 

6.74 

5.05 

5.61 

0 27 

0.85 

black pepper yield (2000-01 to 2004-05) Sirsi 

Fresh 

01-02 

5.84 

5.40 

6.52 

5062 

5.82 

0.16 

0.49 

l)erry yield (kg/ 

02-03 

5 13 

5.02 

5.94 

4 72 

4.09 

0.18 

0.55 

vine) 

03-04 

4.98 

4.19 

6.20 

4.70 

3.62 

0.06 

0.17 

04-05 

5.73 

4.20 

6.75 

4.75 

4 15 

0.28 

0.88 

Mean 

541 

4 77 

6 43 

4.97 

4.66 

0 19 

0.56 

C : B 

ratio 

1 : 3 85 

1 3 77 

1.4 17 

1 .387 

1 :333 

1.4.4 Development of organic package for spice 
based cropping systems 

{Chintapalli and Dapoli) 

The observational trial started in 2005 at 
Chintapalli using the variety, Panniyur 1 in a 6 year 
old plantation with organic package practice viz., 
cover/green manure crop (cow pea), on farm 
compost (maize debries), Thchoderma harzianum, 
5% neem oil (NSKE) and neem cake. In organic 
practice, 4.47 m vine growth was recorded, whereas 
inorganic practice produced 4.96 m height. The dry 
yield of 265 g and 290 g per vine was recorded in 
organic practice and inorganic practice, respectively. 

A trial on development of organic package 
in black pepper has been initiated at Dapoli during 
2004-05. The observation on vegetative growth has 
been recorded. The organic package practices 
include 1) Cover/ green manuring crops suitable to 
the location/area, 2) On farm composting with 
locally available organic resudes/sources, 3) 
Biocontrol agents and botanical pesticides and 
natural enemies for controlling major pests and 
diseases. 

1.5 Disease Management Trial 

1.5.1 Management of Phytophthora disease in 
black pepper- nursery 

{Pampadumpara, Chintapalli and Dapoli) 

The effect of soil solarization, application of 
biocontrol agents and fungicides were evaluated for 
management of Phytophthora disease in black 
pepper nursery by the Pampadumpara center The 
study conducted using the local variety Karimunda 
with 8 different treatments. The results revealed that 
the temperature under the polythene sheet during 
solarization rose to 47''C compared to 37°C in non 
solarised soil. The effect of soil solarization on 
sprouting growth and disease incidence of the three 
years is given in Table 12. Maximum sprouting, no. 
of roots per cutting and root length were recorded 
in the solarized soil fortified with T. harzianum and 
VAM, followed by solarized soil with the 
application of metalaxyl MZ and solarized soil with 
the application of copper oxychloride (Table 12). 

7'able 12. Effect of soil solarization on sprouting, growth and disease incidence of black pepper- Pampadumpara 

Treatments 

Tl 

T2 

T3 

No.of 
cuttings 
sprouted 

62.3 

34.0 

63.0 

2001-2002 

No.of 
roots per 
cutting 

3.3 

2.5 

5.0 

Root 
length 
(cm) 
5.5 

5.5 

9.5 

No.of 
cuttings 
sprouted 

72.7 

46.7 

87.7 

2002-2003 

No.of 
roots per 
cutting 

4.0 

0.8 

6.3 

Root 
length 
(cm) 

8.5 

0.8 

12.5 

2003-2004 

Sprouting 
%* 

66.7 
(54 76) 

17.8 
(24.81) 

85 0 
(67.67) 

No.of 
diseased 

cutting** 
15.0 

(3.84) 

37.3 
(6 07) 

9.0 
(2.99) 

15 
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Trcatm 

T4 

T5 

T6 

T7 

T8 

CD(P= 

ents 

0 05) 

No.of 
cuttings 
sprouted 

61.3 

50 7 

45 3 

38.3 

30.7 

7.42 

2001-2002 

No.of 
roots per 
cutting 

0.7 

4.0 

1 7 

38 

1.0 

NS 

Root 
length 
(cm) 

2.3 

5.7 

3.4 

85 

4.8 

4.11 

No.of 
cuttings 
sprouted 

51.3 

64.3 

55.0 

73 7 

65.0 

22 0 

2002-2003 

No.of 
roots per 
cutting 

5.4 

4.9 

2 1 

1 0 

2.3 

2.9 

Root 
length 
(cm) 

105 

65 

2.8 

4.4 

1 3 

NS 

2003-2004 

Sprouting 
%* 

15.8 
(22 96) 

75 5 
(60.36) 

7.50 
(15.88) 

74.2 
(59.49) 

19.7 
(26 29) 

5.81 

No.of 
diseased 
cutting** 

27.3 
(5 15) 

25.7 
(5.05) 

36.0 
(5.98) 

15.7 
(3.94) 

39.0 
(6.21) 

1.19 

Tl- Planting in solarized soil. 
T2- Planting in non solarized soil 
T3- Solarized soil fortified with T harztanum @ Ig kg "' + VAM @ lOOcc kg ' of soil. 
T4- Non-solarized soil with Tharztanum and V'̂ M 
T5- Planting in solarized soil + Ridomil MZ WP spray and drench @ 1.25 g litre"' 
T6- Planting in non solarized soil + Ridomil MZ WP spray and drench (g 1.25 g litre' 
T7- Planting in solarized soil + COC @ 0.2% drench 
T8- Planting in non solarized soil + COC @ 0.2% drench 
Ss= Soil solarized N.Ss = Non solarized soil 
•Values in parentheses are angular transformed values. 
**Values in parentheses are IX transformed values. 

Disease incidence was minimum when the 
rooted cuttings were planted in the solaiised soil 
fortified with T. harzianum and VAM. The potting 
mixture samples were analyzed for microbial popu
lation before and after soil solarization. The popu
lation of fungi, bacteria and actinomycetes were sig
nificantly altered by soil solarization. More number 
of fugal colonies observed in solarized soil forti
fied with Trichoderma (59.4 colonies). (Table 13). 
The population of bacteria was more in the case of 
solarized potting mixture added with biocontrol 
agents (6.8) while that of actinomycetes was less 
compared to that of non-solarized soil. Present study 

concludes that solarized soil fortified with T. 
harzianum @ 1 g/kg and VAM @ 100 CC/kg of 
soil was found to be effective in the management of 
Phytophthora disease in black pepper nursery. 

For the management of nursery disease in 
black pepper (nursery trial) at Chintapalli, it was 
found that planting the cuttings in solarized soil 
fortified with T. harzianum (1 g/kg of soil and VAM 
inoculum (glOO g/kg soil observed to be the best 
for the development of more length of rooted cutting 
in the nursery and in terms of lowest disease 
incidence. (Table 14). 

16 

Table 13. Effect of soil solarization and biological control organisms on soil micro flora in black pepper nursery 
(2001-02 to 2003-2004) -Pampadumpara 

Treatment 

Solarization 

Solarization + Biocontrol agents 

Non- Solarization 

Non- Solarization +Biocontrol agents 

CD (P=0.05) 

Fungi before 
solarization 
(cfu X 10-") 

10.8 

20.8 

17.8 

17.8 

NS 

Fungi after 
solarization 
(cfux 10-*) 

16.0' 

59.4' 

25.0" 

24.6" 

6.9 

Bacteria after 
solarization 
(cfu X lO') 

5.9' 

6.8* 

2.6" 

2.2" 

3.0 

Actinomycetes 
after solarization 

(cfux 10 '̂) 

7.8' 

5.2" 

9.2' 

13.6" 

5.9 
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Table 14. Management of nursery diseases in black 

Treatment Length of 
the cuttings 

(cm) 

Tl -

T2-

1 3 -

T4-

T5-

T6-

T7-

T8-

T9-

TIO-

Planting in 
solarized soil 

Planting in non 
solarized soil 

T1+ Tl ichodei ma 
haizianum +VAM 

T2+Ti ichodei ma 
haiztanum +VAM 

Tl+Ridomil 
MZ-72 spray 
and drench 

T2+Ridomil 
MZ-72 spray 
and drench 

43 1 

40 0 

49 4 

37 6 

47 4 

43 6 

T14-COC0 2% 44 4 
drench + 1 % 
Bordeux mixture spray 

T2+ COC 0 2% 42 3 
drench + 1% 
Bordeux mixture spray 

Tl + T VII ide 

T2 + T Vinde 

Mean 

CD (P= 0 05) 

CV% 

Sem± 

42 7 

40 0 

430 5 

8.9 

12 1 

30 

Un-
sprouted 
cuttings 

42 0 

59 0 

177 

27 0 

37 7 

45 7 

25.7 

46 3 

28.0 

43 0 

372 1 

136 

21 3 

4.6 

pepper - Chintapalli 

Time 
taken 

for sprouting 

53 3 

53 7 

55 7 

52 3 

56 0 

56 0 

54 3 

52 7 

55.3 

53 3 

542 6 

75 

8.1 

25 

Mortality of 
the cuttings 

74 

98 

35 

47 

65 

70 

4 9 

79 

54 

82 

65 3 

25.2 

22 4 

85 

Number of 
leaves/cutling 

47 

4 6 

56 

47 

43 

4 4 

3.8 

3.3 

45 

37 

43 6 

16 

21.4 

05 

Biomass of 25 
cuttings (g) 

1178 

1124 

260 7 

169 8 

190 4 

168 7 

201 0 

140 1 

176 2 

140 4 

1677 5 

32 2 

10.8 

10.9 

A trial conducted to control mortality of 
sprouted cutting in nursery combination of effective 
fungicides like Bordeaux mixture 1%, 
copperoxychloride 0.2%, Ridomil (metalaxyl) and 
biocontrol agents viz. T barztanum and VAM fungi 
coupled with soil solarization were evaluated in a 
nursery' during 2004-05 and 2005-06 at Dapoh. 
Maximum disease control (79.41%) of 
Phylophthora foot rot was obtained by soil 
solarization + T harzianum + VAM. It was 
significantly superior to rest of the treatments except 
soil solarization + COC and soil solarization + 
Ridomil. Soil solarization coupled with biocontrol 
agents or fungicides prevent more effectively than 
those with non-solarized soil. 

1.5.2 Control of Phytophthora foot rot disease 
in black pepper in farmers field -
observational trial 

{Panniyur, Strst, Pampadumpara, Mudigere 
and Ambalavayal) 

In order to develop an effective and economic 
management practices to control Phytophthora 
disease, an experiment was conducted using 
fungicides and biocontrol agent {Trichoderma 
hai-zianum). At Pampadumpara, the expenment was 
conducted at two locations viz., CRS 
Pampadumpara and farmers field located at 
Vellakadavu with 7 treatments. All the treatments 
differ significantly in checking the pathogen 
compared to the control. Although the biocontrol 
agent and potassium phosphonate were evaluated 
individually, the disease incidence was very low in 
vines treated with potassium phosphonate in 
combination with T harzianum At both locations, 
a similar trend was observed with respect to disease 
management (Tables 15 & 16). 

17 
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Tabic 15. Effect of biocontrol agents on percentage reduction of yellowing and 
black pepper (2004-2005) - Pampadumpara 

defoliation indices as well as vield of 

Treatments CRS, Pampadumpara Vellakkadavu 

Metalaxyl gold MZ 

Potassium phosphonate 
@5ml 

Tnchoderma harzianum 
@ 50 gm / vine + 
1kg necm cake 

Metalaxyl gold MZ 
@2 5 g/L + Tnchoderma 
harzianum and 
1kg neem cake 

Potassium phosphonate-
5ml /1 + Tnchoderma 
harzianum and 1kg neem 
cake 

Neem cake-1 kg 

Control 

CD (P=0.05) 

Reduction in 
yellowing (Vo) 

15.48 
(19 20) 

67.89 
(61.2.3) 

95.48 
(88.20) 

33.33 
(30.27) 

90.83 
(84.50) 

24.06 
(24.37) 

0(0) 

3 23 

Reduction in 
defoliation 
index (%) 

37.59 
(36.83) 

66.67 
(60.0) 

78 22 
(67 07) 

33.33 
(30.0) 

85 
(75 0) 

45 46 
(37.1) 

0(0) 

5.12 

Yield 
(g /plant) 

840.6 

995.5.0 

1100.67 

820.33 

1135 

680.5 

475 6 

10.16 

Reduction in 
Yellowing 

(%) 
72.48 

(63.41) 

63 3 
(54 0) 

88 9 
(78.25) 

33.3 
(30.0) 

95 
(88.12) 

46.3 
(38.54) 

0(0) 

7.53 

Reduction in 
defoliation 
index (%) 

37.08 
(36 94) 

83 33 
(75.0) 

100 
(90.0) 

33 33 
(30.0) 

100 
(90.0) 

47.02 
(43.29) 

0(0) 

13.86 

Values in parenthesis are arc sine transformed 

Table 16. Management of Pltytophthora foot rot of black pepper (2003-2004) -Pampadumpara 

Treatments Disease 
index (%) 

Dry berry yield 
(g / plant) 

Metalaxyl gold MZ 68% WP @2 5 g/L 2.2 
Potassium phosphonate @ 5ml / 1 2.7 
Tnchoderma harzianum @ 50 gm / vine +1 kg neem cake 2.1 
Metalaxyl gold MZ @2 5 g/L + 2.7 
Tnchoderma harzianum and 1kg neem cake 
Potassium phosphonate - 5ml /1 + Trichoderma harzianum 1.3 
and 1 kg neem cake 
Neem cake-1 kg 3.0 
Control 3.6 
CD(P=0 05) 1.28 

1155 
1280 
1491 
1327 

1529 

980 
660 

11 86 

18 

Application of the fungicide potassium 
phosphonate (5 ml/1) along with soil application of 
T. harzianum (@ 50 g/vine) and neem cake (1 kg) 
was found significantly superior over other 
treatments at both locations followed by the 
application of Trichoderma alone. The present 
study confirmed that the application of potassium 
phosphonate (5 ml/1), Trichoderma harzianum (50 
g/vine) and neem cake (1 kg) was found to be 
effective in the management of Phytophthora foot 
rot of black pepper. 

The trial started in farmers field in 2000-01 
at Sirsi and continued during the 6"' year (2005-06) 
in two locations Edahalli and Hosabale villages 
consisting of six treatments under areacanut based 
cropping system. The observations were taken on 
leaf infection, percent defoliation and foliar 
yellowing in grades (0-3 grades) at different 
intervals viz during onset of monsoon, peak 
monsoon and post monsoon. The four years pooled 
data (2000-01 to 2003-04) on disease incidence is 
presented in Table 17. 
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Table 17. Control of Phytophtliora disease of black pepper in farmers'field observation trial (2000-01 to 2003-04)-
Sirsi 

Treatments 

Metalaxyl gold Ml 68 WP (@ 100 
ppm, 2 5 g 1 ') as spray (2 l/vine) and 
drench (3 1/ vine) twice 

Potassium phosphonate (Akomin, 
@ 0 5 per cent) as spray and 
drench twice 

Soil application of Tnchoderma 
harzianum ( 10 ' cfu, @ 50 g/ vine) 
with I kg of neem cake twice 

Metalaxyl gold MZ 68 WP 
(@ 100 ppm, 2 5 g 1') as spray 
(2 1 /vine) and drench (3 1/vine) 
twice + Soil application of 
Tnchoderma harzianum 
( 10 ' cfu,@ 50g/vine) with 
1 kg of neem cake twice 

Potassium phosphonate 
(Akomm, 0 5 per cent) 
as spray and drench twice + 
Soil application of 
Tnchoderma harzianum 
(lO'cfu, @50g/vine) 
with 1 kg of neem cake twice 

Neem cake application 
@ 1 kg/ vine 

Untreated control 

SEm± 

CD (P=0 05) 

2000-01 

17.50 
(24 16) * 

17 50 
(24.16) 

27 50 
(30 87) 

17 50 
(24 53) 

15.00 
(22.13) 

37 50 
(37 72) 

52 50 
(46 50) 

3 12 

9 30 

Per cent disease incidence 

2001-02 

15 00 
(22 48) 

17 50 
(24 53) 

50 00 
(45 00) 

15 00 
(22 50) 

15 00 
(22 50) 

55 00 
(47.89) 

62.50 
(52 34) 

2 20 

6 54 

2002-03 

7 50 
(13 82) 

10 00 
(15.86) 

25 00 
(29 74) 

7 50 
(13.82) 

10.00 
(15 86) 

32 50 
(33.97) 

40.00 
(39 17) 

4.45 

13 08 

2003-04 

7 50 
(1125) 

12 50 
(20.47) 

32.50 
(34 50) 

7 50 
(13.82) 

12 50 
(17 89) 

35 00 
(36 06) 

45 00 
(42 11) 

4.32 

12 70 

Pooled mean 

11 87 
(17 93) 

14 38 
(21 54) 

33 75 
(35 02) 

11 88 
(18 67) 

13 13 
(19 59) 

40 00 
(38 91) 

50 00 
(45 03) 

1 84 

5 16 

*angular transformed values 

Phytophlhora foot rot of black pepper was 
minimum with respect leaf infection (5.46 percent), 
defoliation (0.42 grade), foliar yellowing (0.67 
grade), no collar infection and maximum yield 
(4.39 kg fresh yield/vine and 1.38 kg dry yield/vine) 
with application of Ridomil gold {@ 0.25 percent) 
as spraying (@ 2 1"'"') and drenching {@, 3 1 '•'"^) 
along with Tnchoderma harzianum (@50 g, cfii 10') 
and one kg of neem cake as application to root zone 
of the vines during June and August. However, 
treating the vine with potassium phosphonate {@ 
0.5 per cent) as spraying (@ 2 1"""") and drenching 
{@ 3 1""') two times during June and August with 
bio agent T harzianum (@ 50 g ,cfu 10'') and one 
kgofneemcakeas root zone application combated 
the disease with less leaf infection (6.51 per cent), 
collar infection (2.50 per cent), defoliation 
(0.92grade) foliar yellowing (0.71 grade) and more 
yield (3 62 kg fresh yield/vine and 1.12 kg dry yield/ 

vine). There was maximum leaf infection (29.84 per 
cent), collar infection (20 per cent), defoliation (2 05 
grade) and foliar yellowing (1.96 grade) and 
minimum yield 1.34 kg fresh yield/vine and 0.39 
kg dry yield /vine) in untreated vines. 

The pooled data of six years 2000-01 to 2005-
06 revealed that black pepper vines were less 
affected when the vines were treated either with 
metalaxyl gold MZ 64 WP (Ridomil gold) @ 2.5 
g/vine or potassium phosphonate (0.5 per cent) as 
spray ((@ 21 """=) and drench twice (@ 3 1 '̂"0 during 
before on set of monsoon and second application 
in the month of August coupled with soil application 
of antagonistic organism i.e., Trichoderma 
harzianum @5Q g (cfu 10' ) along with 1 kg of 
neem cake to the root zone of the vine. Application 
of systemic fungicides alone i.e , metalaxyl gold MZ 
64 WP (Ridomil gold) @ 2.5 g/vine or potassium 

19 
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phosphonate ( 0.5 per cent) as spray (@ 2 l"'"*-') 
and drench twice (@ 3 1""") twice also showed 
effectiveness in combating the disease. There was 
more incidence of the disease when vines were 
applied with either neem cake or Trichoderma 
harzianuin alone. There was maximum incidence 
of the disease in the unprotected vines. 

Apart from following all recommended 
cultural practices, the diseases could be managed 
by treating vines twice in the season (June and 
August) with metaxyl gold MZ 68 WP (Ridomil 
gold) @ 2.5 g /lit) as spray (2 l""") and drench 
(3 I""'-') alone and or in combination with bioagents 
i.e Trichoderma harzianuin @50 g of 10' cfu/vine 
along with 1 kg of neem cake as soil application to 
the basin. (June and August). Treatment with 

potassium phosphonate @5 ml/1 as spray and drench 
in combination with bioagent T. harzianum @50 g/ 
vine twice in the season (June and August) is also 
effective in combating the disease. 

The trial was laid out at two locations 
(Valiampara and Padiyoor) by the Panniyur centre 
during 2001 using Panniyur-1 variety with seven 
treatments including control. The result of the trial 
at Panniyur indicated that metalaxyl gold MZ (2.5 
g/ha) and T. harzianum was found to be effective in 
controlling the foot rot disease followed by 
application of Akomin (3 ml/L) and T. harzianum. 
The disease incidence was very low when Metalaxyl 
gold MZ combined with soil application of T. 
harzianum (Table 18 and 19). 

Table 18. Management of foot rot disease of black pepper-Panniyur (at Padiyoor) 

Treatments Disease Incidence 

May September December 

D LI CI (%) D LI CI (%) 

Tl - Metalaxyl goldMZ 68% 9.47 8.43 6.44 13.86 
WP (2.5 gm/1) spary & drench 

T2- Akomin - spray& drench- 10.04 7.88 6.63 14.50 
(3ml/ l ) 

T3 - Triclwdenna harzianum 8.62 7.33 6.41 11.26 
(50 gm / vine) 

T4- Metalaxyl gold MZ 68 % 8.98 6.27 5.36 10.96 
WP (2.5 gtn/I) spary & 
drench + Trichoderma 

harzianum 

T5- Akomin-spray& drench 8.97 6.37 5.76 11.04 

(3ml/ 1)+ 7. harzianum 

1 6 - Neem cake - 1 kg/ vine 11.34 10.26 8.27 17.59 

1 7 - Control 14.63 13.46 12.60 21.94 

CD(P=0.05) 1.02 1.01 2.11 1.23 

5.00 5.13 5.14 7.15 0.00 

0.00 6.64 5.15 7.48 0.00 

5.00 5.26 5.06 6.69 0.00 

0.00 4.28 4.63 5.03 0.00 

0.00 4.66 4.83 5.81 0.00 

10.00 8.37 6.29 12.94 5.00 

15.00 12.49 12.50 23.15 20.00 

1.21 1.25 1.43 1.34 2.23 

Y=Yel!owing D = Defoliation LI = leaf infection CI = Collar infection 

(Yelowing Index 0 = Nil; l=upto25%; 2 = 25% to 50% ; 3 -> 50% ) 

(Defoliation Index 0 = Nil; l=upto25%; 2 = 25% to 50% ; 3 => 50%) 
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Table 19. Management of foot rot disease of black peppcr-Panniyur at Valiamapara 

Treatments Disease Incidence 

May September 

Y Y D LI CI(%) Y 

December 

D LI CI (%) 

Tl -

T2-

T3-

Metalaxyl goldMZ 68 % 11.91 10.13 
WP (2.5 gm/1) spary & drench 

Akomin - spray& drench- 12.01 9.98 
(3 ml/1 ) 

Trichoderma harzianum 10.89 9.03 
(50 gm / vine) 

?.52 15.93 5.00 7.11 7.11 9.14 0.00 

5,54 16.11 0.00 8.59 7.12 9.45 0.00 

?.ll 13.24 5.00 7.23 7.01 8.54 0.00 
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Treatments 

May 

Y Y 

September 

D LI 

Disease Incidence 

CI (%) Y 

December 

D LI CI (%) 

T4 

T5 

T6 

T7 

y= 

- Metalaxyl gold MZ 68 % 
WP (2.5 gm/1) spary & 
drench +Tnchoderma 
liarzianum 

Akomin - spray& drench-
(3 ml/1)+ T. Harziamim 

Nccm cake - 1 kg / vine 

Control 

CD (p=0.05) 

Yellowing D=Defoliation 

10.67 

10.98 

13.34 

16.56 

1.12 

Ll = 

8.14 

8.35 

12.12 

15..55 

1.05 

7.35 

7.74 

10.08 

14.99 

2.01 

=ieaf infection 

12.97 

13.01 

19.43 

23.93 

1.31 

0.00 

0.00 

10.00 

15.00 

1.11 

6.13 

6.23 

10.12 

14.15 

1.52 

CI=Collar infection 

6.54 

6.87 

8.27 

14.71 

1.44 

7.02 

7.89 

14.91 

25.15 

1.35 

0.00 

0.00 

5.00 

20.00 

2.12 

The pepper yield presented in Table 20 also showed 
that the highest yield obtained in these treatments. 

Table 20. Effect of Chemicals and Trichoderma on 
yield of black pepper- Panniyur 

Treatments 

Tl -

T2-

1 3 -

T4-

7 5 -

T6-

T7-

Metalaxy! Gold MZ 68 % 

Fresh (kg) 

11.566 
WP (2.5 gm/1) spary & drench 

Akomin - spray& drench-
(3 ml/1) 

Trichoderma harziamim 
(50 gm / vine) 

Metalaxyl Gold MZ 68 % 

10.766 

11.100 

13.166 
WP (2.5 gm/1) spai-y & drench + 
Trichoderma harziunum 

Akomin - spray& drench-
(3 ml/1)+ T. liarzianum 

NeemCake-1 Kg/vine 

Control 

CD (P=0.05) 

12.033 

9.733 

7.500 

2.10 

Dry (kg) 

3.800 

3.663 

3.633 

4.333 

3.986 

3.200 

2.666 

1.05 

The trail started at Mudigere during 2000 (in 
1996 planted vines) with 8 treatment combinations. 
The pooled data of three years and the treatment 
details are presented in Table 21. Spraying and 
drenching of Ridomil Gold 68 WP (2.50 g/lit.-5L/ 
vine) and its combination with Bio-agent 
{Trichoderma harzianum) 50 g pure culture with 1 
kg neem oil cake per vine during the first week of 
June and September was found effective in checking 
the disease and they are on par and significant over 
the check during 2000 and 2001. However, disease 
did not appear during 2002 and 2003 due to 
unfavorable weather conditions. But spraying and 
drenching of Bordeaux Mixture 1% @ 5L/vine 
during May/June and July/August was found most 
effective during 2004 which is followed by the 
combined application of Ridomil with bio control 
agent and Ridomil alone as they are on par and 
significant as compared to other treatments. 

Table 21. Effect of different treatments on the incidence of foot rot in black pepper (pooled data of 2000, 2001 and 
2004) -Mudigere 

Treat 

Tl -

T2-

T3-

T4-

15-

ment 

Akomin 40 SL 
Ridomil MZ 
72 WP, 

Ridomil Gold 
68WP 

Bio agent 
(T. harzianum) 

T +1 i 1 

T +T 
.< 2 

Dosage per vine 

5 ml/L- 5 L/v. 
Spray & drench 
1.25g/L-5L/v., 

2.5g/L-5L/v. 
Spray & drench 

50 g. with 1 kg 
NC/v soil appln. 

As above 
(Soil and spray) 

As above 
(Soil and spray) 

2000 

5.99 

3.23 

3.41 

6.04 

3.75 

Mean 

2004 

25.00 

00.00 

25.00 

12.50 

00.00 

PDI for 2 locations 

Mean of 
2yrs. 
15.49 

01.62 

14.20 

09.27 

01.86 

2004 

05.48 

04.96 

09.37 

01.12 

04.24 

Mean of 
2yrs. 
10.49 

03.29 

11.79 

05.20 

03.10 

Effecti 
veness 
4(A) 

2(B) 

4(B) 

3 

2(A) 21 
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Treatment 

T6 - Neem oil cake 

T7 - Control 

T8- Bordeaux 
mixture 

CD (P=0.05) 

Dosage per vine 

Ikg/v. soil appln. 

... 

l%-5L/v. 
Spray & drench 

2000 

7.46 

8.61 

... 

3.21 

Mean PDl for 2 locations 

2004 

29.67 

33.84 

... 

1.75 

Mean of 
2 yrs. 

18.56 

21.22 

— 

2004 

11.79 

15.10 

00.00 

3.37 

Mean of 
2 yrs. 

15.18 

18.16 

00.00 

Effecti 
veness 

1 

22 

At Ambaiavayal, the ticatments did not show 
any significant difference. However out of seven 
treatments, T4 {T. harziaiuim + Neem cake + 
Ridoinil) recorded the highest berry weight (0.825 
kg/ha). 

1.5.3 Pliytophthora foot rot incidence in black 
pepper under different plant densities in 
arecanut garden 

(Panniyur and Sirsi) 

The trial laid out at Panniyur on 2001 with 4 
treatments in RBD. Establishment (94.6%) and 
height of the vines (4.34 m) were high and disease 
incidence was less (0.98%) (Table 22). When the 
pepper vines were planted in 25%) population of 
areca garden (Tl and maxiinuin in 75 % areca 
population (2.22%). Establishment of pepper vines 
in Tl and T2 are significantly higher than T3 and 
T4. Siinilarly growth of the vines showed same 
trend. Incidence of Phytophthora rot was 
significantly less than other treatments. 

Table 22. Phytophthora foot rot incidence in black 
pepper, disease score - Panniyur 

Treatments Establishment Vine % disease 
(%) height (m) incidence 

Tl- Pepper in 25% 94.6 4.34 0.98 
population of 
Areca garden 

T2- Pepper in 50% 93.4 3.03 2.06 
population of 
Areca garden 

T3- Pepper in 83.6 2.73 2.22 
75% population of 
Areca garden 

T4- Pepper in 100% 75.2 2.00 1.26 
population of 
Areca garden 
CD (P= 0.05) 2.56 0.78 0.34 

Under 25 percent population density of black 
pepper vines in arecanut garden the Phytophthora 
foot rot was least (0.2 grade) with more plant height 

(3.82 m), more collar girth (5.26 cm), more number 
of branches (27.55), more number of spikes 
(32.15 per sq m), more spike length (11.65 cm) 
and fresh berry yield (1.58kg/vine) as compared to 
100 per cent population density of vines in areca 
nut garden where in vines were showing more 
disease incidence (0.55 grade) and less plant 
height (3.51 m), less collar girth (5.05 cm), less 
number of branches (26.80), less number of spikes 
(28.40 per sq m), less spike length (11.68cm) and 
less fresh berry yield (1.18kg/vine) 

The experiment conducted at Sirsi during 
2000-01 to 2005-06 using the variety Panniyur-1. 
The pooled analysis of two years 2004-05 and 2005-
06 presented in table 24. Low population i.e., 25 
per cent density of black pepper under arecanut 
garden showed less Phytophthora foot rot of black 
pepper (0.18grade) followed by improvement in 
plant characters viz., more plant height (3.66 m), 
more collar girth (5.12 cm), more number of 
branches (27.18), more number of spikes (33.13 
per sq m), more spike length (12.18 cm) and fresh 
berry yield (1.47kg/vine). The disease incidence was 
maximum (0.45 grade) in high population i.e., 100 
per cent density of black pepper coupled with poor 
plant characters viz., less plant height (3.34 m), less 
collar girth (4.87 cm), less number of branches 
(25.53), less number of spikes (28.73 per sq m), 
less spike length (11.51cm) and less fresh berry 
yield (1.0 kg/vine) (Table 23). 

The result of the present finding clearly 
showed that the low population densities (25 and 
50 percent) of the vines in arecanut garden showed 
low disease of Phytophthora foot rot and high yield 
with good plant characters viz., more plant height, 
more collar girth, more number of branches, more 
number of spikes, more spike length and fresh berry 
yield as compared to 75 and 100 per cent population 
densities. The less disease incidence in low 
population density could be due to increase in the 
distance of the host and the altered microclimate 
that affect the spread of the pathogen. Further, in 
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Tabic 23. Phytopluhora foot rot incidence of black pepper under different densities in an arecanut garden (2004-
05&2005-06) - Sirsi 

Treatment 

TI-

T2-

T3-

T4-

Black pepper in 
25 per cent 
population of 
arecanut 

Black pepper in 
50 per cent 
population of 
arecanut 

Black pepper in 
75 per cent 
population of 
arecanut 

Black pepper in 
100 per cent 
population of 
arecanut 

S Em± 

CD (P=0.05) 

Disease 
incidence 
(Grade) 

0.18 

0.30 

0.45 

0.45 

0.02 

0.07 

Plant 
height 

(m) 

3.66 

3.49 

3.43 

3.34 

O.OI 

0.04 

Collar 
girth 
(cm) 

5.12 

5.01 

5.04 

4.87 

0,01 

0.04 

Branches 
(nos) 

27.18 

26.73 

25.70 

25.53 

0.36 

1.23 

No. of 
spikes 

(per sq. m) 

33.13 

32.00 

29.65 

28.73 

0.35 

1.20 

Spike 
length 
(cm) 

12.28 

12.35 

11.55 

11.51 

0.32 

1.10 

Fresh 
yield* 

(kg/vinc) 

1.47 

1.36 

1.16 

1.10 

0.03 

O.IO 

*Dryage was 28.40 

low population densities of the vines, improved in 
the plant growth characters were attributed to good 
light penetration, less humidity, more nutrient and 
soil inoisture unlike in high population densities of 
the vines. 

1.5.4 Incidence, epidemiology and management 
of anthracnose disease in black pepper 

{Mudigere, Pampadumpara and Dapoli) 

The study started in 2002 and continued for 
three years at Mudigere. The treatment details are 
as follows. 

Treatment details: 

Tl - 1 % Bordeaux mixture - Twice (May- June 
& August - September) 

T2 - 1 % Bordeaux mixture - Thrice (May, July 
and August) 

T3 - Mancozeb (Dithane M-45 (0.2%) Twice 
(May-June & August -September) 

T4 - Propiconozolc (0.1 %)-Twice (May- June & 
August - September) 

T5 - Control 

Incidence of anthracnose disease in black 
pepper was recorded from 4.6 to 8.4 PDI on leaves 

during the year 2005. But, the incidence was 
maximum at 6.4% during August due to the 
prevalence of low temperature with maximum 
relative humidity of 88.58% coupled with a total 
rainfall of 898.4 mm received during August in 23 
continuous rainy days. But, no disease incidence 
was observed on spike during 2003,2004 and 2005 

However, on an average disease incidence 
was recorded from 3.63 to 6.28% (mean) PDI during 
2003 and 2005. But, the maximum disease incidence 
was recorded during the month of June and July at 
a temperature ranging from 19.19- 24.21 "C with a 
maximum relative humidity of 88.37% coupled with 
a rainfall ranging from 532.3 mm to 677.5 mm in 
20.25 to 26.5 rainy days. It reveals from two years 
data that the maximum rainfall and relative humidity 
are. 

Three sprays of 1.0%) Bordeaux mixture 
during the last week of May, July and August was 
found most effective in controlling the disease with 
mean PDI of 2.23%. This was followed two sprays 
of 0.1%npropiconazole (Tilt) @ 5 lit/vine during 
the last week of June and August with the PPl 
2.39%. The other treatments namely two sprays of 
1% Bordeaux mixture and two sprays of 0.2% 
Mancozeb during June and August was found as 
par as compare to check. (Table 24). 

23 
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Tabic 24. Effect of different fi 
(Mean PDl) - Mudigcre 

Treatment 

ingicidcs in the 

Time of 
application 

management of anthracnose 

PDl (before treat.) 

2003 2004 2005 

M( 

disease in 

:an PDl 

black pepper (2003 

PDl (after treat.) 

2003 2004 2005 

- 2005) 

Mean PDl 

T! 

T2 

13 = 

T4^ 

T5 = 

1 % Bordeaux 
mixture (2 sprays 
@ 5 I/vine) 

I % Bordeaux 
mixture (3 sprays 
@ 5 l/vinc) 

0.2% Mancozeb 
(2 sprays @ 
5 lit/vine) 

0.1% 
Propiconazole 
25EC (2 sprays 
@ 5 lit./vine) 

Control 

CD (P=0.05) 

CV (%) 

May/June'& 9.00 5.40 7.4 7.26 4.14 2.20 2.9 3.08 
Aug/Sept. 

May, July & 7.00 6.40 7.2 6.86 2.74 1.40 2.55 2.23 
Aug 

June & Aug. 6.20 10.40 6.6 7.73 3.80 3.00 2.86 3.22 

June & Aug. 5.75 09.80 5.4 6.98 2.80 1.75 2.63 2.39 

7.60 13.60 5.; 9.00 6.47 9.40 6.05 7.31 

0.56 1.74 0.797 

9.08 31.85 14.48 

The Pampadumpara centre made surveys on 
the incidence of fungal anthracnose in black pepper 
gardens of Idukki District. The survey was initiated 
during 2001 and continued up to 2004. Survey was 
conducted in different Panchayats of entire Idukki 
district to assess the occurrence of the anthracnose 
disease of black pepper. Three gardens were 
surveyed in each Panchayath @ 25 vines/garden. 
All the weather parameters including elevation were 
also recorded simultaneously during the survey 
period. The disease incidence of the leaves and 
spikes was observed and the per cent age of disease 

was calculated The percentage incidences of 
anthracnose on black pepper at various Panchayats 
of Idukki are presented in Table-25. The data 
revealed that the occurrence of foliar anthracnose 
disease progressively increased with the increase 
in elevation. Three years data showed maximum 
incidence in Vandanmedu and Chakupallam 
Panchayaths of Idukki where the elevation exceeds 
1000m above MSL. Minimum disease incidence 
was noticed in Vellathoval and Konnathadi 
Panchayaths. The disease incidence ranged from 0.7 
to 50.4 %. 

Table 25.1 ncidencc of anthracnose disease of black pepper at high ranges of Idukki District-Pampadumpara 

Panchayats Elevation 
(m above MSL) 

2001-2002 2002-2003 2003-2004 

Kamakshi 

Vathikudi 

Konnathadi 

Mannakandam 

Vellathoval 

Bison valley 

Pallivasal 

Vandiperiyar 

Karunapuram 

Vandanmedu 

Kumily 

Chakupallam 

850 

850 

860 

850 

800 

920 

950 

920 

1100 

1246 

925 

1000 

Leaf(%) 

15.8 

18.4 

13.8 

7.9 

2.1 

18.8 

15.3 

14.7 

29.2 

36.4 

21.8 

50.4 

Spike (%) 

-
-
-
-
-
-
-
-

16.8 

16.6 

12.8 

10.1 

Leaf(%) 

-
-
-
-
-
-
-
-

29.2 

36.6 

11.6 

17.8 

Spike (%) 

-
-
-
-
-
-
-
-

12.3 

42.5 

18.9 

41.2 

Lcaf(%) 

0.7 

2.6 

1.1 

4.6 

-
-
-

7.3 

13.6 

-
12.3 
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2002-2003 2003-2004 

Lcaf(%) Spike (%) Leaf(%) 

Pampadumpara 

Kattapana 

Nedumkandam 

Udubanchola 

Scnapalhy 

Erallayar 

1100 

940 

980 

1100 

1100 

900 

20. 26.2 2.2 

4.5 

0.7 

0.9 

1.2 

1.2 

Another field experiment on the management 
of anthracnose was also laid out at Pampadumpara. 
The experiment was conducted during 2003 and 
2004 with seven treatments to asses the efficacy of 
certain fungicides. Data pertaining to the percent 
disease reduction and yield are presented in 
Table 26. Values in parenthesis are arc sine 
transfomied. These fungicides are sprayed at spike 
fonnation stage (July- October). 

The anthracnose disease incidence was 
minimum in vines sprayed with the combination 
fungicide containing both carbendazim and 
mancozeb @ 0.1% followed by the spraying of 
carbendazim (0.1 %) alone. Percentage reduction of 
foliar anthracnose ranged from 22.54 to 86.79%. 
Highest reduction of the disease (86.79%) was 
recorded in vines treated with fungicide containing 
both carbendazim and mancozeb (0.1 %) which was 
on par with carbendazim @ 0.1 % and Bordeaux 

mixture (1 %) treated vines. Yield was also found to 
be highest in vines treated with the combination 
fungicide ie., carbendazim and mancozeb 0.1 %. It 
was concluded that the anthracnose disease 
incidence was maximum at higher elevations. 
Application of a combination fungicide containing 
both carbendazim and mancozeb @ 0.1 % was found 
effective in the management of anthracnose disease 
of black pepper in the high ranges of Idukki district. 
(Table 26). 

Surveys were conducted at Dapoli during 
2001 -02 to 2005-06 record the incidence of various 
foliar diseases in black pepper viz. Phylophtliora 
leaf blight and anthracnose and incidence of foot 
rot and slow decline in Konkan region. During the 
reported period visited 19 black pepper gardens 
recorded the incidence of different diseases in the 
Konkan regions. Slow declain, foot rot and 
Phytophthora leaf blight were found to be the major 

Table 26. Effect of various fungicides in the management of anthracnose disease of black pepper- Pampadumpara 

Treat 

Tl -

T2-

T3-

14-

T5-

T6-

T7-

ment 

Bordeaux mixture 1% twice 
foliar spray 

Bordeaux mixiurel% thrice 
foliar spray 

lvlancozeb@0.2% twice 
foliar spray 

Propiconazolc @0.1 
foliar spray 

Carbendazim+0.1% 
foliar spray 
Combination of Carbendazim and 
Mancozeb 0.1% foliar spray 

Control 

CD (P= 0.05) 

2003-2004 

Spike 
infection (%) 

23.50 
(4.95) 

11.17 
(3.44) 

7.17 
(2.84) 

11.83 
(3.43) 

6.17 
(2.44) 

3.83 
(1.93) 

19.17 
(4.45) 

1.303 

Yield 
(g/plant) 

330.3 

412.7 

379.7 

446.0 

616.3 

742.7 

346.7 

126.7 

2004 

Disease 
reduction on 
leaves (%) 

46.15 
(42.35) 

60.30 
(50.99) 

39.68 
(34.19) 

42.72 
(40.03) 

86.55 
(68.51) 

86.79 
(71.22) 

22.54 
(23.42) 

. 28.55 

-2005 

Disease 
reduction on 
spikes (%) 

58.85 
(50.29) 

33.33 
(30.0) 

62.65 
(52,7) 

43.16 
(36.23) 

87.28 
(69.16) 

91.67 
(80.0) 

7.23 
(12.49) 

24.29 
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diseases throughout the region. Maximum incidence 
(10.70%) of slow decline was observed at 
Dodamarg, Sindhudurg whereas minimum (0.88%) 
at Chaul, Raigad, maximum incidence of (9.16%) 
of Phvlophthora leaf blight was noticed at Borli, 
Raigad and minimum (2.13%) at Lanja, Ratnagiri. 
Foot rot also observed throughout the region but 
percent intensity was low. 

1.6 Pest Management Trail 

1.6.2 Management of scale insects in black 
pepper with organic products 

{Mudigere and Pampadumpard) 

The efficacy of evaluating organic 
insecticides started in 2004 at Mudigere. The 
observations recorded as pre treatment and post 
treatment on population of scale insects. It was 
found 7.65 and 12.35 mean population on leaf and 
twig and 84.00 and 95.00 mean population on leaf 
and twig as pre treatment respectively. The mean 
population of pre and post treatment was gradually 
reduced to 2.4 and 8.97 on leaf and 4.77 and 21.4 
on twigs respectively. Among the treatments neem 
oil (2.4 and 4.77) and fish oil (3.07 and 4.98). 
Monocrotophos (5.7 and 9.8) and eco-neem (8.97 
and 21.4) found to be effective and significantly low 
populations compare to control. However eco-neem 
(8.97 and 21.4) found slightly higher population 
compare to other treatments. The treatments neem 
oil and fish oil rosin (3.07 and 4.98) found to be 
effective and superior and on par with each other. 

As a consequence of mussel scale control with 
organic products viz., neem oil and fish oil rosin, 
four sprays at interval of 15 days from on set of 
pest infestations was found effective compared to 
monocrotophos 2 sprays at 21 days interval. 

The evaluation of botanicals and insecticides 
for the management of scales conducted in farmers 
field at Pampadumpara during 2005-2006. 
Observation on scale population was recorded after 
second and fourth spray in plants treated with 
biorationals and after the first and the second spray 
in insecticide treated vines (Table 27). 

The population of scale insects on black 
pepper was found to be 11.98 per cm- on leaves 
and 33.93 per 2.5 cm twigs, respectively as a pre-
treatment count. All treatments were found to 
significantly reduce the scale population on both 
leaves as well as twigs. In leaf, the scale population 
was reduced from 10.3 to 2.3 on monocrotophos-
treated plants after the first spray. Scale population 
on vines treated with fish oil and neem oil were 
found at par. Similarly the scale population on vines 
treated with neem gold and Thiamethoxam were 
found non-significant. After the second/fourth spray 
scale population was reduced to 1.3 on 
monocrotophos-treated vines followed by vines 
treated with Thiamethoxam (1.8). Among the 
biorationals evaluated, neem gold was found to be 
superior than neem oil and fish oil in reducing scale 
population. 

Tabic 27. Effect of organic products on scale insects of black pepper- Pampadumpara 

26 

Treatment 

Neem oil (0.5%)' 

Neem gold (0.5%)' 

Fosco (3%)' 

Thiamethoxam (0.013%)* 

Monocrotophos (0.05%>)* 

Comrol 

CD (P=0.05) 

Initial count 
percm-

12.5 
(3.53) 

12.8 
(3.56) 

II.5 
(3.39) 

11.3 
(3.35) 

11.0 
(3.-32) 

11.0 
(3.32) 

NS 

Leaf 

I*/II' 
spray 

8.5 
(2.92) 

4.0 
(1.99) 

8.25 
(2.87) 

4.0 
(1.99) 

2.3 
(1.47) 

10.3 
(3.20) 

0.320 

Scale population 

11*/IV' Initial count 
spray per 2.5 cm 

4.8 34.3 
(2.18) (5.85) 

2.5 34.5 
(1.57) (5.87) 

4.5 33.5 
(2.12) (5.79) 

1.8 33.5 
(1.31) (5.79) 

1.3 33.8 
(1.10) (5.81) 

9.3 34.0 
(3.04) (5.83) 

0.280 NS 

Twig 

I* l\V 
spray 

23.8 
(4.88) 

16.5 
(4.06) 

23.0 
(4.79) 

14.8 
(3.84) 

9.5 
(3.10) 

33.5 
(5.79) 

0.159 

II* / IV« 
spray 

14.5 
(3.81) 

9.8 
(3.12) 

15.3 
(3.90) 

8.0 
(2.83) 

1.5 
(1.21) 

29.5 
(5.43) 

0.199 

Values in parentheses are square root transformed 
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A similar trend was observed in scale 
population on twig that was reduced from 33.5 to 
9.5 in moncrotophos-treatcd vines after the first 
spray. Scale population in neem oil (23.8) and fish 
oil-treated vines (23.0) were found to be non
significant and inferior compared to that of vines 
treated with Thiamethoxam (14.8) and Neem Gold 
(16.5). After second / fourth spray vines treated with 
monocrotophos resulted in least population of scale 
in.sects (1.5) followed by Thiamethoxam-treated 
vines (8.0). Among the biorationals evaluated, neem 
gold was found to be effective in the suppression of 
scale population and the least scale population was 
recorded in vines treated with monocrotophos. 

2. CARDAMOM 

2.1. Genetic Resources 

2.1.1 Gcrmplasm collection, characterization, 
evaluation and conservation 

{Mudigere and Pampadumpara) 

The Mudigere centre maintains 132 
cardamom germplasm collections. Out of 132 
germplasm evaluated, maximum number of suckers 
per plant was observed in Darmala (35.33) than 
Mudigere-2 (35.00). Among the entries evaluated, 
K-1 was the tallest (300.77 cm), followed by Erveet 
(292 cm), H 5-1 (289.92 cm) compared to 278.55 
cm in Mudigere-2. 

The existing 141 accessions in the germplasm 
block has been relaid out in a new area at 
Pampadumpara (August, 2005). During the year 5 
more accessions collected from the cardamom 
plantations of Idukki District and added to the 
genebank. In the evaluation, the highest capsule 
yield of 2645g/plant (fresh) and dry yield of 525 g/ 
plant was recorded in CRSP-4 followed by CRSP-
24 with 2578g/plant and 510g/plant of fresh and 
dry yield respectively. Thrips infestation was less 
in the accessions, CRPS-4 (2.3%) and CRSP-72 
(5.6%). Damage by capsule borer was very less in 
CRP-6 (0.8%), followed by CRSP-41 (1.5%). The 
cardamom gennplasm at different AlCRP centres 
are given in Table 28. 

Table 28. Germplasm collection of Cardamom at the 
AICRP centres 

2.2 Ilvbridization and Selection 

Centre Indigenous 

Cultivated 

Pampadumpara 141 

Mudigere 132 

Total 273 

Wild and 
related sp. 

-

-

Total 

141 

132 

273 

2.2.1 Evaluation of OP progenies under 
intensive management 

(Mudigere) 

Eight promising cardamom clones which 
were identified as better general combiners were 
planted during 1995-96 at Mudigere with a closer 
spacing (6' x 3') and allowed for open pollination 
for collection of seeds. From the crosses made, 30 
cardamom genotype (OP seedlings) were identified 
and planted in the main field during 2000. Among 
the OP progenies evaluated 5 C8 was the tallest 
(298.73 cm) followed by 4 C8 (288.86 cm) and 16 
C8 (283.12 cm). However, 4 C8 recorded higher 
number of bearing suckers (16.6) and panicle (32.2) 
per plant. OP progeny 4 C8 recorded maximum 
panicle length (58.12 cm) and higher number of 
capsules. (73.26) OP progeny 4 C8 recorded more 
dry capsule yield (366.96 kg/ha) followed by 1C8 
(341.23 kg/ha), 5 C8 (277.68 kg/ha) 7 C8 (274.98 
kg/ha) 6 C8 (274.97 kg/ha) and 4 C8 (259.90 kg/ 
ha) compared to the check Ml (244.76 kg/ha) M-2 
(123.02 kg/ha) 

2.2.2 CVT 2000-Series IV 

(Pampadumpara, Mudigere and Sakieshpur) 

At Pampadumpara among the 12 accessions 
evaluated, significant variation existed among all 
accessions for the ten characters studied. Highest 
yield in terms of fresh (2472.9 g/plant) and dry 
(461.6 g/plant) was recorded in SI which was found 
to be significantly superior than other accessions 
including check. Dry yield of PS-44 (339.4 g/plant) 
was found to be higher than the Green Gold even 
though the fresh yield was low indicating higher 
recovery percentage (22.7%). PS-44 registered 
highest plant height (280 cm) followed by the check 
green gold (279 cm), highest number of panicle per 
clump was recorded in green gold (60). Highest 
panicle length was recorded in PS-44 (93.7 cm) 
which was found to be longer than green gold. All 
the accessions recorded lesser damage by thrips than 
the check. Capsule borer damage also was lesser 
than the check in other accessions. Higher capsule 
rot infection observed in SKP-I65 and SKP-I70. 
Similarly hybrids MHC-I3 and MHC-347 were 
found to be susceptible to capsule rot infection 
whereas PS-44 was found to be tolerant. 

Among the clones evaluated at Mudigere, the 
dry capsule yield data indicated that clones SKP-

27 
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165 (357.8 kg/ha), CL-692, (354.5 kg/ha), MIK-18 
(354.2kg/ha) and MHC-10 (300.3 kg/ha) were 
found superior compared to Mudigere-2 (273.3 kg/ 
ha) . 

The trial started in 2002 at ICRl Sakleshpur 
with 14 treatments is in the 3"* year of progress. 
Morphological observations have been recorded and 
analyzed in 2005. Plant height was significantly 
more in PS-44 (235 cm). SKP 170, lCRI-3 and 
CL-692 had significantly maximum number of 
tillers with 37, 34, and 33 respectively. Bearing 
tillers and panicle did not show any significant 
difference between the treatments. Racemes were 
significantly more in PS-44. Yield was significantly 
more in SKP 170 (1113 kg/ha) followed by PS-44 
(1013 kg/ha), maximum percentage of bold capsules 
are found in PS-44 (51%), followed by SKP1700 
(50%). 

2.2.3 CVT-2005-Series V 

(Mudigere and Pampadumpara) 

The new CVT (CVT-2005) with the entries 
viz.. MCC-73, MCC-246, MCC-309, MHC-26 
(ICRI- Myladumpara), P5-27 (CRS Pampadum
para), CL-722 (RARS- Mudigere), Mudigere-1 and 
Mudigere-2 Green gold (checks) were initiated in 
2005 at Mudigere and Pampadumpara centres. 

2.3 Varietal Evaluation Trial (VET) 

2.3.1. Initial evaluation trial (lET-I) 

{Mudigere) 

The lET started in 1999 at Mudigere. Among 
the 15 clones tested, OP progeny 7-1-Dl 1 (279.66 

cm) was the tallest, followed by 23-8-Dl 1 (275.19 
cm). The clone, 26-16 Dl 1 recorded more number 
of suckers (38.8), bearing suckers (9.6) and panicles 
(17.2) per plant compared to checks, Mudigere-1 
and Mudigere-2. OP progeny 8-4-Dll was 
numerically superior in dry capsule yield (271.83 
kg/ha), compared to check Mudigere-1 and 
Mudigere-2. 

2.2.4 Initial evaluation trial (lET-II) 

{Mudigere) 

The better performing progenies of the OP 
seedlings of promising clones multiplied and clones 
planted in 1999 at Mudigere. Among the clones, 
CL-726 (347.19 kg/ha), CL 722 (295.67 kg/ha), CL-
692 (288.96 kg/ha) and CL-691 (270.28 kg/ha) were 
numerically superior for dry capsule yield compared 
to Mudigere-1 (238.16 kg/ha) and Mudigere-2 
(219.09 kg/ha). 

2.3 Nutrient Management Trial 

2.3.1 Integrated nutrient management (INM) in 
cardamom 

{Mudigere) 

The experiment was replanted during July 
2000 at Mudigere. The results revealed that the 
application of inorganic fertilizers alone performed 
significantly superior over other treatment giving 
an yield of 204.04 kg dry yield/ha, followed by 
application of 25% FYM +75 inorganic fertilizers 
(Table-29). The observations on yield attributing 
characters also had similar tendency as that of the 
yield. 

Table 29. Effect of INM on growth and yield of cardamom- Mudigere 
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Treatment 

100% Organic (OM) 

75% OM + 25% (lOF) 

50% OM + 50% (lOF) 

25% OM + 75% (lOF) 

100% Inorganic (lOF) 

Control 

S.Em± 

CD (P=0.05) 

C.V.(%) 

Bearing 
suckers 

18.35 

19.75 

21.15 

22.60 

23.80 

17.50 

0.31 

0.93 

3.07 

Capsule/ 
Panicle 

17.08 

17.78 

18.62 

19.41 

20.21 

12.96 

0.70 

2.11 

2.29 

Panicle 
lcngth(cm) 

35.95 

37.10 

39.97 

43.13 

53.84 

28.72 

1.26 

3.80 

6.31 

Flow. 
Panicles 

26.55 

28.70 

31.05 

31.80 

33.85 

23.05 

0.98 

2.95 

6.74 

Yield 

(Fresh ) 
(g/plant) 

192.03 

202.70 

225.26 

273.97 

285.38 

108.69 

12.57 

37.88 

11.71 

I 

(Dry) 
(g/plant) 

37.80 

40.48 

45.63 

52.55 

66.15 

21.98 

0.81 

2.47 

3.64 

(Dry) 
(kg/ha) 
116.64 

124.91 

140.80 

162.15 

204.04 

67.71 

2.53 

7.62 

3.70 

OM - 12 t/ha lOF - 75 N: 75 P p , ; 150 K p kg /ha 
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2.3.2 Effect of biofertilizer, Azospirilluin on 
cardamom 

{Mndlgere, 
Myladumpara) 

Pampadumpara and 

The experiment was laid out in July 2000 at 
Mudigere. The results revealed that the application 
of 100% inorganic N alone or with Azospirilluin 
(50 g) perfonTied significantly superior over other 
treatments (Table 30) giving an yield of 213.2kg 
dry capsules/ha. This was closely followed by 
application of inorganic N 75 % of recommended 
doze with Azospirilluin. Application of FYM alone 
with or without bioorganism yielded very less. The 
supporting yield parameters also had similar 
tendency as that of yield obtained. The effect of 
various treatments on the soil nitrogen content were 
estimated at intervals also showed non significant 
results. The nitrogen content in plant parts under 
various treatments showed significant difference in 
N-content in bearing pseudostem and husk, where 
as mere significant in bearing leaves, panicle and 
seed. 

The experiment started during 2001 with 8 
treatment combinations at Pampadumpara. During 
the period highest capsule yield (dry wt) was 
recorded with the application of inorganic nitrogen 
100% + Azospirilluin 50 g+ 5 kg FYM (447.5 kg/ 
ha) and was found to be significantly superior than 
other treatments. Application of Azospirilluin along 
with higher levels of FYM (10 kg) was found to be 
superior than Azospirilliim with lower levels of 
FYM (5 kg) suggesting the role of FYM in 
increasing the yield of cardamom in combination 
with biofertilizer, Azospirillum. 

2.3.2 Effect of biofertilizer, P-soIubilizers on 
cardamom 

{Mudigere, 
Myladumpara) 

Pampadumpara and 

The experiment was laid out during second 
fortnight of July 2000 at Mudigere. The results 
revealed that the application of recommended 100%) 
inorganic P alone or with P-solubilizer was 
significantly superior in tenns of growth and yield 

Tabic 30. Effect oiAzospirillum in INM on growth and yield of cardamom-Mudigcrc 

Treatment 

Tl 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

S.Em.+ / -

C.D.(P=0.05) 

C.V.(%) 

Bearing 
suckers 

24.80 

22.60 

20.53 

17.67 

18.47 

18.60 

20.53 

24.80 

21.27 

0.71 

2.13 

5.86 

Capsule/ 
Panicle 

22.44 

20.30 

19.29 

14.50 

14.90 

15.12 

15.83 

22.57 

18.97 

0.48 

1.44 

4.62 

Panicle 
length(cm) 

61.67 

59.31 

58.82 

56.49 

51.62 

56.13 

55.22 

65.11 

59.33 

1.52 

4.26 

4.52 

Flow. 
Panicles 

37.40 

35.13 

31.60 

30.00 

30.73 

29.40 

32.53 

39.40 

32.00 

1.44 

4.32 

7.55 

Fresh 
weight 

(g/plant) 

349.87 

290.80 

264.02 

271.00 

213.60 

201.60 

188.50 

325.70 

264.04 

13.28 

39.81 

8.75 

Dry weight 
(g/plant) 

69.13 

57.20 

52.30 

45.40 

42.30 

39.30 

37.20 

64.37 

51.67 

0.91 

2.73 

3.07 

Dry weight 
(kg/ha) 

213.24 

176.52 

161.38 

140.10 

130.52 

121.27 

114.88 

198.62 

159.44 

2.79 

8.42 

3.07 

P and K were given as per recommended package (75:150 kg/ha/yr in two splits) 

T-1 Inorganic N (100%)+ /4zoip/n7/!//H(50g) + 5kg FYM 

T-2 Inorganic N (75%) + Azospirillum sp (50g) + 5 kg FYM 

T-3 Inorganic N (50%) + Azospirillum sp.(50g) + 5kg FYM 

T-4 FYM (5 kg) + Azospirillum sp. 

T-5 FYM (5 kg) 

T-6 FYM (10 kg) + Azospirillum sp. (50g) 

T-7FYM(10kg) 

T-8 Inorganic N (100%)T-9 Inorganic N (75%) 

29 
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over other treatments. This was closely followed 
by application of 75% of recommended inorganic 
P along with P-solubilizers. The supporting yield 
parameters also had similar tendency as tli jt of yield 
obtained. Tlie analysis of P in soil under different 
treatments were non significant at 0-15cm dcpilis 
samples where as in soil 15-30 cm depths the P 
content was significant. Similarly the P content was 
non significant in plant parts except in bearing 
leaves. 

The experiment started during 2003 at 
Pampadumpara with 8 treatment combinations. The 
observations on biometrical parameters were 
studied. Highest plant height (232.75 cm) was 
recorded with application of inorganic P 100% + 
Phosphobactcria 50 g + 5 kg FYM and the lowest 
in control plot (183.75 cm). Reduction of inorganic 
P progressively reduced the number of tillers as well 
as plant height and was significantly lower than 
replaced with 50%P 

2.3.3 Effect of ncemcake on the productivity, 
pest and disease incidence in cardamom 

{Mudigere and Pampadumpara) 

The experiment was started during August 
2003 with five treatments at Mudigere consisting 
of 2 doses in 2 applications. The plants started 
bearing during 2005. Application of 1 kgneemcake 
per plant (applied during May) recorded 
significantly higher dry cardamom yield (246.48 kg/ 
ha dry yield). It was followed by application of 
neem cake @ 0.5 kg/ plant during May (233.74kg/ 
ha, dry), followed by the dose one kg applied equally 
at May and September (225.56 kg/ha, dry). 

The experiment on the influence of neem 
cake on biometrical characters of cardamom and 
reaction to insect-pest started during 2003 at 
Pampadumpara. Application of neem cake two 
times irrespective of the doses could significantly 
increase the number of tillers and plant height. 
Maximum number of tillers (39.3) and tallest tillers 
(2 J 6.8 cm) were observed inopiants treated with 
recomrflended schedule of fertilizers. Application 
of neem cake has significantly reduced the damage 
caused by shoot and capsule borer on cardamom 
tillers. Occurrence of root grubs was found at par 
for all the treatments ranging from 2.0 to 2.5 in 30 
cm' soil. 

2.4 Pest Management Trial 

2.4.1 Bioecology of natural enemies of major 
pests of cardamom 

{M(h 'i'^ere and Pampadumpara) 

The experiment started in 2004 at Mudigere 
and observation recorded at fonnightly intervals on 
natural enemies of the major pests of cardamom with 
special reference to cardamom ihrips and capsule 
borer. The study indicated that general predators 
like spiders in cardamom ecosystem, larvae of 
Chrysoperia sp and ccilain mites were found to be 
the predators of thrips more often. Weather factor 
(rainfall) playing a vital role in minimizing thrips 
population. The observation on larvae of 
Conogelhes punctiferalis found being parasitized 
by Xanthopimpla sp, Ropalidia sp and unidentified 
sp. of Ichnuemonid. No microbes were found 
infecting these pests. 

The study is in progress during the V"' year 
at Pampadumpara. Shoot and capsule borer, 
Conogethespunctiferalis was parasitized by at least 
two different types of Ichnuemonids viz., Agrypon 
sp and Temeluchur sp. An unidentified weevil and 
grub in close association with cardamom thrips, 
Sciothrips cardamomi within the leaf sheath. This 
was prevalent in areas applied with limited plant 
protection chemicals. Leaf sheath mite, 
Dolichotelranychus elattariae was observed in 
certain plants. An unidentified predatory mite of 
leaf red spider mite, Tetranychus sp. was also 
recorded. The percentage of parasitisation of shoot 
and cap.sule borer on different months of 2005-06 
were recorded. Parasitization of cardamom shoot 
borer larvae by Ichimemonids ranged from 53.8% 
to 100% and occurred during all months under 
investigation. Highest parasitization was recorded 
during February (100%). Cardamom root grub, 
Basilpeta fulvicorne was found to be naturally 
infected by Metarhiziwn sp. to a maximum of 14.4%) 
under field conditions. The local species of 
Heierorhabditis indicus (CRS isolate) survived 
better and infected cardamom root grub, Basilepta 
fulvicorne under field condition when soil moisture 
regime is adequate (20%o) without saturation. 

2.4.2 Estimation of quantitative and qualitative 
losses due to thrips damage in cardamom 

{Mudigere and Pampadumpara) 

The trail inifiated during 2004 at Mudigere. 
The thrips damage was assessed based on the per 
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cenl scabbed surface areas of the capsules. Capsules 
hai-vcsted and dried were graded into four groups 
as 0= no damage 1= up to 10% scabbed area, 2= 
11% to 33% scabbed area and 3 - >33 % scabbed 
area. Observations recorded showed significant 
reductions in the numbei- of seeds with the increase 
in scabbed area by thrips. Reduction in capsule 
weight, husk weight number of healthy seeds. The 
previous years analysis showed that the quality 
parameters are not effected by thrips damage. 

The qualitative and quantitative parameters 
such as acid phosphate, trypsin like protease activity, 
protein and volatile oil contents were evaluated in 
the healthy and itch capsules at Pampadumpara. 
Variation observed in qualitative parameters of 
healthy an(it|jrips infected capsules is summarized 
in Table-

The weight of 100 fresh as well as dried 
capsules decreased significantly as the severity of 
thrips damage increased. It was found that 160.1 
healthy capsules were accommodated in 100 cc 
which further increased to 222.5 capsules forthrips-
infcsted capsules (category 3). Husk weight of five 
capsules indicated a progressive decline with 
increase in thrips infestation. Though the volatile 
oil content did not differ significantly, 1,8-cincole 
was found higher in thrips infested capsules (31.2%) 
than healthy capsules (26.1%). Peptidase activity 
of healthy cardamom capsules declined 
progressively as the maturity advanced. Highest 
trypsin-like activity in healthy capsules was 
observed in fresh white seed (46.04 nmoles^cNA / 
min/g) and lowest in dried black seed stage (10.18 
nmolespNA / min/g). 

2.4.1 Shoot fly infestation in c a r d a m o m 
observational trial 

{A4ucligere) 

The study initiated in 2004 at Mudigere. The 
observations on the population of shoot fly at 
fortnightly intervals repeatedly recorded through out 
the year during the year 2005 also. The population 

ranged from I.10to8.37. The maximum population 
was recorded in the month of February, March and 
May and population declined from June to August. 
There was a slight increase in population from first 
fortnight of September onwards. The graphical 
observation showed two peaks in the population of 
shoot fly in February to March with a slight decrease 
in March after the blossom showers and the second 
in May. Significantly better peak indicated larger 
breeding populations. 

3. GINGER 

3.1 Genetic Resources 

3.1.1 Gerniplasm collection, characterization, 
evaluation and conservation 

{Dholi, Chintapalli , Raigarh, Solan, 
Kumaraganj, Pottangi and Pundibari) 

At Dholi, out of the 43 gennplasm evaluated, 
RG-.5, produced maximum yield of 17.0 kg, 
followed by RG-25 with 16.50 kg fresh rhizome 
per 7.2 m .̂ 

Germplasm collections were made from high 
attitudes and tribal zones of Chintapalli. Among 
the 6 collections evaluated, Vemugedda and Bailukin 
changi recorded the highest yield of 101 /ha. 

Forty germplasm accessions of ginger were 
evaluated at Raigarh. Highest yield was obtained 
in genotype 1G-5-14 (12.66 t/ha), followed by 1G-
5-2 (12.36 t/ha)lG-5-25( 11.46 t/ha), 10-5-1(11.26 
t/ha) and lG-5-28(l 1.26 t/ha). The centre maintains 
a total of 44 cultivated germplasm, which includes 
3 new additions made in 2005-06. 

The Pottangi centre maintains 174 
germplasm collections. Out of the total 174 ginger 
accession conserved at Pottangi centre 145 
accessions were evaluated of which only 26 
accession yielded more than 9 kg/3m^ the range of 
yield being 2.40 kg to 12.3 kg/3m^ The highest fresh 
rhizome yield was recorded by PCS-12 (12.3 kg/ 
3m0 followed by V,S,-4 (12.0 kg/3m^), V, E3-4 
(11.8kg/3m^) • 

Table 31. Quantitative parameters of healthy and itch cardamom capsules-Pampadumpara 

Treatments too capsule No. of seeds Dried 100 No. of Driage S capsule 
Fresh wt (g) / capsule capsule wt.(g) capsules in 100 cc (%) husk wt.(g) 

Category 0 (Healthy) 
Category 1 (10% itch) 
Category2 (11-33% itch) 
Category 3 (>33% itch) 
CD (P=0.05) 

124.5 
101.9 
92.7 
72.9 

14.49 

20.5 
19.7 
19.2 
18.4 
NS 

24.4 
22.1 
18.4 
15.3 
3.89 

160.1 
184.3 
198.3 
225.5 
11.94 

21.7 
21.4 
21.5 
20.6 

NS 

0.4768 
0.4126 
0.3846 
0.3138 

0.020 
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Two hundred and eighty six collections were 
evaluated under field conditions for different 
horticultural characters at Solan centre. The yield 
of germplasm varied from 1.90 to 9.5 kg in 3 x 1 m 
plot and SG-866 gave maximum yield, less disease 
incidence (1.5%) and minimum crude fibre (3.50%). 
SG-1130 gave essential oilandoleoresin to the tune 
of 2.50% and 6.54%), respectively. In the screening 
of ginger, 5 lines viz., SG 873, SG-994, SG-985, 
SG-902 and SG-970 were identified as moderately 
resistant to rhizome rot. 

At Pundibari a total of 40 accessions were 
maintained including the two new accessions 
collected during 2005-06. Twenty nine entries were 
evaluated in 2005-06 for identification of promising 
entry(s) for this agro-climalic zone. The Terai agro 
climatic zone being a hot spot of rhizome rot of 
ginger requires tolerant varieties for its successful 
cultivation. Germplasm evaluation reveals that 
genotype GCP-31, GCP-32, GCP-08, GCP-20 and 
GCP-21 were appreciable for their rhizome yield. 
Out of these GCP-20 andGCP-21 were also having 
lower disease infection for rhizome rot and may be 
termed as promising. Coordinated Varietal Trial of 
ginger indicated the Gombalhan, SG-692 and V^S,-
8 to be the better culture considering its rhizome 

yield and percentage disease infection 
simultaneously (projected yield of 14.86 tons/ha, 
14.05 tons/ha and 13.16 tons/ha, respectively.) 

Fifty lines were valuated in augmented 
design during 2005-06 at Kumarganj. Fresh rhizome 
yield range (1.52 to 14.15 t/ha). Highest yield was 
recorded in NDG-28 (14.15 t/ha) followed by 
NDG-27 (12.50 t/ha) and NDG-9 (12.35 t/ha) none 
of the lines showed resistance against rhizome rot 
disease. The ginger germplasm at different AICRJP 
centres are given in Table 33. 

3.2 Coordinated Varietal Trial (CVT) 

3.2.1 CVT 2000 Series V 

{Raigarh, Solan, Pottangi and Pundibari) 

The trial was initiated in Raigarh during 
2001 -02 and is in the fifth year of progress. Seven 
entries were evaluated. Some were badly affected 
by rhizome rot. The yield levels were low and 
highest yield obtained with IG-1 (14.54 t/ha), 
followed by IG 3 (11.89 t/ha) and IG-2 (10.52 t/ 
ha). The five years pooled data revealed that IG-1 
was the best entry with mean yield of 8.83 kg/ 3 m^ 
bed, followed by 1G-2 and 1G-3 each gives an yield 
of 7.36 kg/plot (Table 34). 

Table 32. Performance of 10 top yielding lines in ginger at Solan 

Name Yield/ 
plot (kg) 

Convert 
incidence ("/o) 

Disease 
incidence (%) 

Dry 
matter (%) 

Eoil 
(%) 

Oleoresins 
(%) 

Crude 
fibre (%) 
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SG866 
SG 08/04 
SG873 
SG 10/30 
SG 32/04 
SG983 
BLPT 15 
SG 23/01 
SG 1/04 

9.5 
9.0 
8.7 
8.7 
8.4 
8.0 
7.8 

7.75 
7.60 
7.40 

9.5 
9.0 
8.7 
8.7 
8.4 
8.0 
7.8 

7.75 
7.60 
7.40 

1.5 
2,0 
3.0 
3.0 
3.0 
2.5 
5.0 
5.0 
5.0 
5.0 

27.70 
19.40 
26.90 
24.40 
24.00 
23.40 
28.50 
27.60 
19.10 
21.50 

1.00 
1.00 
1.00 
1.50 
1.05 
2.00 
1.00 
1.00 
1.50 
2.50 

4.69 
4.12 
4.34 
5.69 

.06 
4.89 
4.50 
4.00 
5.58 
6.54 

3.50 
-

5.00 
4.50 
4.00 
4.50 
5.03 
4.7 

4.00 
4.50 

Table 33. Germplasm collection of ginger at the AICRP centres 

Center Indigenous 

Cultivated Wild and related sp. Exotic Total 

Ginger 
Pottangi 
Solan 
Dholi 
Kumarganj 
Pundibari 
Raigarh 
Total 

167 
286 
43 
45 
38 
44 
623 

172 
288 
43 
45 
38 
44 
630 
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Tlie CVT with 8 entries evaluated for four 
years (2002-2005) at Solan. The pooled mean yield 
per plot of four years indicated that yield per plot 
was maximum in local check Himgiri (7.01 kg/plot). 
In general local entries gave better preference than 
the entries from Pottangi and IISR, Calicut. 
(Table -35). 

The CVT with 7 entries st.irted in 200! -02 
at Pundibari is in the 4"' year of progress during 
2001-02 significant difference between the entries 
was found for plant height, number of tillers, 
rhizome yield/plot, PDI and projected yield. Other 
traits showed non-significant differences among the 
genotypes. Considering the plant height, SG-692 
(63.22 cm) was found to be the tallest culture 
followed by Gorubathan (60.12 cm). ACC-35 was 
found to be having lowest height (53.37). Similarly, 
highest number of tillers/plant was found in 
Gorubathan (7.69) whereas lowest tillers were there 
in ACC-35 (4.07). PDI was another important 
parameter which showed that ACC-117 (65.83%) 
had highest disease infestation followed by ACC-
35 (57.50%). Lowest PDI was recorded in 
Gorubathan (14.96 t/ha) followed by SG-692 914.05 
t/ha) and V,S|-8 (13.16 t/ha). The lowest was 
recorded in case of ACC-35(10.12 t/ha). 

The trial started in 2005-06 at Pottangi with 
6 accessions. Significant differences were observed 
in yield. Highest yield observed in Z 0-2 (23.69 t/ 
ha) with 25.9% increase over Suprabha and V̂  S|-2 
(26.90 t/ha) with 43.0% increase over Suprabha. 

3.2.1 CVT 2005 

(Solan) 

A new CYT initiated at Solan in 2005 with 
six entries. The result showed significant differences 
for yield per plot, Himgiri gave maximum yield 
(10.07 t/ha). The quality analysis showed that dry 
matter was maximum in SG-1079 (24.0%), essential 
oil and oleoresin in SG-999 (2.5 % and 5.29% 
respectively). Himgiri gave minimum crude fibre 
(3.5%). 

3.3 Varietal Evaluation Trail 

3.3.1 Comparative yield trial CVT-I and II 

(Raigarh) 

A total of six entries were evaluated in the 
CYT during 2005 at Raigarh. IG-I gave the highest 
yield (12.84 t/ ha) followed by IG-3 (10.79 t/ha) 
and lG-2 (9.65 t/ha). The pooled data of five years 
presented in the Table 36 revealed that IG-1 was 

Tabic 34. Performance of ginger entries under CVT- Raigarh 

Entry 

IG- 1 
IG-2 
IG-3 
IG-4 
lG-5 
ACC - 35 
ACC - 117 
V,S,-2 
V,C-8 

Table 35. Pooled 

Name 

V l S l - 2 
V l C l - 8 
ACC - 35 
ACC- 117 
SG682 
SG692 
SG54 
Himgiri 
Mean 
SE+ 
CD (P=0.05) 

2001-02 

15.93 
14.56 
11.90 
12.63 
9.53 
2.90 
7.90 
1.75 
0.80 

performance 

2002 

5.68 
6.00 
5.47 
5.93 
6.48 
6.67 
5.47 
6.27 
5.99 
0.72 

NS 

2002-03 

7.00 
6.00 
5.00 
6.00 
7.00 
1.30 
4.20 
0.40 
0.70 

of ginger for yield 

2003 

4.33 
3.90 
5.10 
4.70 
5.50 
5.40 
5.30 
5.60 
4.85 
0.73 

NS 

Yield (kg/3 m' bed) 

2003-04 

6.00 
5.00 
7.00 
4.00 
5.00 
1.10 
3.20 
0.50 
0.75 

per plot (kg)-

2004 

4.0 
5.33 
4.50 
5.17 
5.50 
5.33 
5.00 
6.00 
5.16 
0.61 

NS 

2004-05 

8.00 
6.00 
7.00 
8.00 
8.00 
1.25 
2.40 
0.80 
0.90 

Solan 

2005 

9.9 
10.7 
9.4 
9.0 
9.4 
8.7 

11.1 
10.2 
9.75 
0.70 
1.49 

2005-06 

7.23 
5.23 
5.92 
4.20 
3.03 
2.12 

-
2.27 

-

Mean 

6.10 
6.40 
6.11 
6.20 
6.72 
6.52 
6.71 
7.01 

-
-
-

Mean yield 

(kg/plot) 

8.83 
7.36 
7.36 
6.97 
6.51 
1.73 
4.43 
1.14 
0.78 

Projected yield t/ha 

12.26 
13.02 
12.28 
12.46 
13.51 
13.10 
13.48 
14.09 

-
-
-

33 
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the best entry with mean yield of 17.41 t/ha, 
followed by lG-2 (15.02 t/ha) 

3.3.2 Initial evaluation trial (lET) 

(Solan, Poltangi) 

At Solan, 16 accessions including check were 
evaluated in lET in 2005. Significant differences 
were observed among collections for yield per plot 
and yield varies from 3.25 kg/3m-plot (SG-716) to 
5.38 kg/3 m^plot (17/04). 

The lET with 16 accessions was initiated in 
2005-06 at Poltangi centre. There is significant 
difference among the treatments. Highestyielderare 
V| Ej^ (29.51 t/ha) with 47.55% increase over 
Suprabha and PGS 9 (29.28 t/ha) with 46.04% 
increase. 

3.4 Quality Evaluation Trial 

3.4.1 Evaluation of ginger germplasm for 
quality 

(Solan) 

Ninety genotypes were evaluated for various 
quality attributes viz. dry matter, oleoresin and 

essential oil content. The dry matter varied from 
13.65 to 29.80%. The oleoresin and essential oil 
ranged form 3.40 to 6.86% and 1.0 to 2.50%, 
respectively. 

3.5 Nutrient Management Trial 

3.5.1 Effect of biofetilizer using Azospirillum 
on ginger 

(Piindihari) 

In the effect of bio-fertilizcr using 
Azospirillum on ginger at Pundibari during 2005-
06, maximum fresh rhizome yield of 25.22 t/ha and 
B: C ratio of 1.12 were recorded with the application 
of inorganic N 100% + Azospirillum 50g + FYM 5 
kg per 3m-plot (T,). It was closely followed by T^ 
(22.21 t/ha) with inorganic N 50%) + Azospirillum 
50g+ FYM 5 kg per 3m-plot. These were not 
statistically different. Minimum yield of 11.19 t/ha 
was recorded with application of FYM @ 5 kg/plot 
(TJ . Considering quality parameters, both 
treatments T, and T, recorded non-significant good 
performance. (Table 37) 

Table 36. Yield performance of ginger entries under CVT-l & II-Raigarh 

Geno 

lG-1 
IG-2 
IG-3 
IG-4 
IG-5 

type 

2001-02 2002-03 

(check) 32.01 14.07 
29.26 12.06 
23.91 10.05 
25.38 12.06 
19.15 14.07 

SG-554 8.10 1.20 
ACC-64 9.90 1.80 

Yield (f/ha) 

2003-04 

12.06 
10.05 
14.07 
8.04 
10.05 
0.8 
1.60 

Table 37. Effect of bio-fcrtilizer using Azospirillunt on yield of 

Treatment Fresh rhizome 

Tl -

T2-

T3-

T4-

34 

T5-

T6-
T7-

78-

yield (g/pl 

100% inorganic nitrogen + 
Azo.spirillum (50 gni) -̂ 5 kg FYM 

75% inorganic nitrogen -•-
Azospirillum (50 gm) -̂ 5 kg FYM 

50 % inorganic nitrogen + 
Azcspirillurn (50 gm) -̂  5 kg FYM 

Azospirillum (50 gm) + 5 kg FYM 

Axospirillum (50 gm) + 10 kg FYM 

5 kg FYM 

10 kg FYM 

Recommended dose of fertilizer 
(80:80:120 NPK kg/ha) 

CD (P=0.05) 

94.5 

88.2 

58.5 

60.0 

78.3 

50.2 

64.5 

63.9 

9.8 

ant) 

2004-05 

16.08 
14.07 
14.67 
14.07 
16.08 
1.13 
1.40 

2005-06 

12.84 
9.65 
10.79 
7.71 
6.53 
8.12 

-

Mean yield 

(f/ha) 

17.41 
15.02 
14.70 
13.45 
13.18 
3.87 
3.68 

ginger var. Gorubathan at Pundibari (2005-2006) 

Fresh rhizome 
v'ield (kg/3 sq.m 

9.5 

8.3 

6.7 

4.9 

5.7 

4.2 

5.4 

7.4 

1.3 

plot) 
Projected fresh 

rhizome yield (t/ha) 

25.22 

22.21 

17.94 

12.97 

15.18 

11.19 

14.18 

19.62 

3.36 
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Tabic 38. Effect 

TIC? 

Tl 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

A -

B -

C -

XXharaclcr 

tmcnls \ \ 

- ABCDFF 

- BCDHF 

- ACDEF 

- ABDEF 

- ABCEF 

- ABCDF 

- ABCDE 

Recom
mended 

of or<;anic inpul 

He 

2003-
2004 

4660 

33.73 

33.80 

39.80 

40.33 

42.93 

44.40 

34.87 

Doseol'NPK 

CD(P=0.05)5.37 

CV (%) 

FYM 

Pongamia oil 

7.73 

cake 

Neem oil cake 

s on gin^ 

ght ofthc Plant( 

2004-
2005 

64.33 

54.20 

55.00 

55.60 

58.07 

59.80 

61.13 

52.53 

6.45 

6.40 

2005-
2006 

69.47 

54.87 

55.90 

57.17 

57.63 

64.00 

65.00 

49.40 

10.03 

8.77 

,er (2003-04 to 2005-06)-

cni) 

Mean 

60.13 

47.60 

48.23 

50.85 

52.01 

55.57 

56.84 

45.60 

5.94 

6.99 

D - Sterameal 

E - Rock pliosph 

F - Wood ash. 

No 

2003-
2004 

12.80 

8.00 

9.13 

9.87 

10.60 

10.93 

11.80 

8.33 

1.05 

5.89 

3te 

Dholi 

of Tillers per pi 

2004-
2005 

24.07 

15.07 

17.60 

18.60 

19.53 

21.60 

22.93 

16.27 

2.57 

7.53 

2005-
2006 

28.13 

17.67 

19.53 

20.60 

22.00 

22.20 

23.93 

15.20 

3.18 

8.58 

ant 

Mean 

21.66 

13.58 

15.42 

16.35 

17.37 

18.24 

19.55 

13.26 

2.21(T) 

8.09 

2003-
2004 

12.72 

7.06 

11.11 

9.56 

10.39 

11.11 

11.89 

8.11 

1.73 

9.67 

Yield (t/ha) 

2004-
2005 

23.67 

16.11 

18.22 

19.00 

19.89 

21.00 

21.00 

17.00 

3.67 

10.75 

2005-
2006 

23.89 

17.78 

17.22 

19.44 

20.56 

21.66 

23.00 

13.89 

Mean 

20.09 

13.65 

15.51 

16.00 

16.44 

17.92 

18.63 

13.00 

2.543.45(1) 

7.38 12.81 

3.5.2 Organic farming in ginger 

{Solan, Pottangi, Dholi and Raigarh) 

The experiment conducted for three yeas 
2003-04 to 2005-06 at Dholi with seven treatments. 
The pooled data presented in Table-38 showed that 
all the organic inputs gave the maximum height of 
the plant, number of tillers and yield in comparison 
to inorganics. 

Among the organic and inorganic inputs, 
application of FYM @ 330q/ha and the +Pongamia 
oil cake @ 25q/ha+ neem oil cake 25q/ha + 
sterameal @ 25q/'ha +rock phosphate @ 25q/ha + 
wood ash @ 25q/ha. (Tl) gave the maximum plant 
height (61.13 cm), no. of tillers per plant (21.66) 
and fresh rhizome yield (20.09 t/ha) followed by 
(T7) FYM @ 330q/ha + Pongamia oil cake @ 25q/ 
ha + neem oil cake @ 25q/ha+ sterameal @ 25 q/ha 
+ rock phosphate @ 25q/ha. So far increase in yield 
is concerned Tl (7.09 t/ha 54.54%) followed by T7 
(4.92 t/ha) and 37.85% was observed over control 
inorganic farming. The maximum profit was 
recorded with inorganic farming due to low cost of 
input in comparison to organic farming. The cost 
benefit ratio of inorganic farming (T8) was quite 
higher (1:1.16) as compared to other organic inputs. 

3.5.2 Effect of niicronutrients on ginger 

{Dholi, Pottangi, Raigarh, Pundihaii, Solan 
and Kiimaraganj) 

The micronutrients such as zinc, boron and 
iron were tested in ginger with 27 treatment 
combinations. The trial started during 2004-05 at 
Dholi. Application of these micronutrients alone or 
in combinations enhanced the yield of ginger 
compared to control. Soil application of zinc 
sulphate @ 25 kg/ha, boron (glO.O kg/ha and foliar 
application of ferrous sulphate (gl.0% at 60 and 90 
days interval significantly increased the number of 
tillers per plant (28.46), yield per plot (18.83 kg) 
and yield (31.39 t/ha) in comparison to other 
treatment and control. Interaction was found non 
significant regarding plant height and number of 
leaves per tiller. However interaction was found 
significant regarding number of tiller and yield. 

The effect of micronutrient such as zinc, 
boron & iron were tested on ginger yield at Pottangi 
during 2005-06. Application of these micronutrients 
alone or in combination were studied with 27 
treatments. There were significant difference among 
the treatments. Highest fresh rhizome yield observed 
with soil dressing with 25 kg zinc sulphate + 25 kg 
Iron sulphate and 25 kg borax giving a yield of 18.55 
t/ha. 

The trial initiated in 2005 at Raigarh using 
three.micronutrients at 3 levels of treatment each. 
viz. zinc sulphate, 0 kg/ha, 25 kg/ha and 0.5% foliar 
spray (60 and 90 DAP). Ferous .sulphate Okg/ha, 10 
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kg/lia, 1.0 % foliar sprays (60 and 90 DAP). The 
effect of different micronutrients with yield of ginger 
s presented in Table 39. The interaction effect 
between Zn, Bo and Fe was not found significant, 
but the yield was appreciably higher at higher levels 
of Zn, Bo, and Fe. The maximuin rhizome yield of 
25.48 t/ha was recorded with foliar spray of 0.05% 
zinc sulphate, 0.2% of borax and 1.0 % ferrous 
sulphate. 

Tabic 39. Effect of micronutrients on ginger-Raigarh 

Treatments 
Zinc Sulphate levels (kg/ha) 
ZO 
Zl 
Z2 
SEm± 
CD (P=0.05) 
Borax level (kg/ha) 
BO 
Bl 
B2 
SEm+CD (P=0.05) 
Ferrous Sulphate levels 
FO 
Fl 
F2 
CD (P=0.05) 

(kg^a) 

Yield t/ha 

18.21 
19.84 
21.65 
0.277 
0.783 

17.81 
20.40 
21.49 

0.2770.783 

19.43 
19.85 
20.40 

NS 

56 

At Pundibari in effect of micronutrients on 
ginger trial, soil and foliar application of zinc, boron 
and iron recorded significant increase in yield and 
quality parameters of ginger, separately over its no 
application (control). There was also a significant 
interaction effect for zinc and boron and also for 
zinc and iron towards increase in yield. Soil 
application of each micronutrient gave better results 
for yield and quality over its foliar spray. The 
treatment combination was soil application of 10 
kg borax, 25 kg zinc sulphate and 10 kg ferrous 
sulphate per hectare (B,^ Zn̂ ^ FCĵ ) that recorded 
23.3 t/ha fresh rhizome, 1.32% essential oil and 
6.52% oleresin. 

At Kumarganj the experimental plots of 
ginger were severely affected by rhizome rot 
disease. Highest yield of 1.46 t/ha was recorded in 
T-27 (foliar application of Zn (0.5%), Boron (0.2 
%) and Iron (1.0 %) after 60 and 90 days of planting) 
and in T-19 (foliar spray of boron). 

The micronutrients such as Zinc, boron and 
iron were tested on ginger yield. The trial consisting 
of 5 treatment combinations and the result of the 

first year at Solan showed significant differences 
among the treatment for yield per plot. The yield 
was maximum (5.30 kg/plot) with application of 
ferrous sulphate (10 kg/ha), followed by zinc 
sulphate (25 kg/ha) while other characters showed 
no significant difference. 

3.6 Disease Management Trial 

3.6.1 Disease surveillance and etiology of 
rhizome rot in ginger 

{Pundibari and Solan) 

The disease surveillance with regard to 
rhizome rot of ginger undertaken in districts 
Sirmour, Solan, Mandi, Bilapur and Shimla by the 
Solan centre. The incidence of rhizome rot of ginger 
was maximum in Sirmaur district (16.5%) followed 
by Solan (10%) and Simla. 

The ginger disease survey indicated that 
Kalimpong 1 block of Kalimpong sub-division of 
Darjeeling District is one of the hot spots for 
rhizome rot complex disease of ginger. In the survey 
it was also found that leaf spot of ginger is also 
prevalent in this area but it is not so serious disease. 
Only 2-9% leaf spot disease was found in the survey. 
After isolation from soil of Kalimpong (Hill area), 
Ralstonia sp and Fusarium sp. were found. In 
management of Py/hium, Fusarium and Ralstonia 
on ginger, it was found that minimum disease 
incidence was recorded by hot water treatment at 
5 PC for 30 minutes (TJ which is closely followed 
by seed treatment with Ridomil Mancozeb (T^) and 
seed treatment with Trichoderma harzianum (T^). 
T ,̂ T, and T^ showed 67.50%, 66.25% and 64.84% 
disease reduction respectively. The highest yield 
was also obtained by T^ (5.13 kg/plot) followed by 
Tj (4.85 Kg/plot) and T^ (4.65 Kg/plot). In disease 
survey and monitoring project on ginger it was 
found that in Hills of West Bengal rhizome rot 
complex starts from 2 months after sowing and it 
reaches maximum at 3 month after sowing. Whereas 
in the plains the disease starts from 2 and half month 
age of the plant, reaches maximum damage at 3 and 
half month age of the plant. Pbyllosticta \eaf spot 
disease starts from 2 month age of the plant (June) 
and continue up to 4 month age of the plant in both 
hills (Kalimpomg) and plains of West Bengal 
(Coochbehar district). No disease occurs in storage 
even when no control measure has been taken in 
storage. Only one insect named as scale insect 
comes in the storage. It was estimated that 15-20% 
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rliizome in the storage and on an average 10-15 
insects are found on an infected rhizome. 

3.6.2 Biocontrol studies on rhizome rot of ginger 

{Kumaraganj, Pottangi and Raigarh) 

Trials were carried out to evaluate the 
efficacy of hot water treatment, fungicide and 
biocontrol agent for the management of rhizome rot 
disease of ginger at Raigarh. The trial indicated that 
neem cake 1 kg + 100 g bioagent in 3 kg FYM 
(mixed 7 days before sowing and watering regularly 
(T8) and seed treatment with hot water 51 °C +100 
g bioagent in 1 kg neemcake at sowing (T6) gave 
good results in respect of survival of rhizome and 
yield. Minimum disease incidence (4.5%) and 
maximum plot yield (4.875 kg) was recorded in 
treatment T8 followed by T7 which was statistically 
at par with respect to disease incidence (6.5%) and 
plot yield (4.075 kg). 

At Pottangi the trial with 8 treatment 
combination showed no significant difference for 
yield. However highest fresh rhizome yield of 14.52 
t/ha obtained with seed treatment with mancozeb 3 
g/i + carbendazim i g/1 +chloropyriphos 2 ml/I for 
30 min and soil application of Thimet 
(10 g 1 kg ai/ha). Followed by treatment (T6) seed 
treatment with hot water + Trichoderma, FYM, 
Neemcake soil application (13.64 t/ha). 

At Kumarganj, all the treatments significantly 
decreased the incidence of rhizome rot disease. 
Minimum incidence of rhizome rot was observed 
when rhizomes were treated with hot water at 51 "C 
for 10 minutes + seed treatment of rhizomes with T. 
harzianum mixed with neem cake followed by seed 
treatment with hot water at 51°C for 10 minutes. 
Maximum yield was recorded in seed treatment with 
hot water at 51 "C for 10 minutes and seed treatment 
of rhizomes with Mancozeb. 

3.6.3 Integrated management of Pythium, 
Fusarium and Ralstonia in ginger 

{Kumaraganj, Solan, Pundihari, Raigarh. 
Pottangi) 

Trial was conducted to evaluate the efficacy 
of hot water treatment, fungicide and biocontrol 
agent for the management of various pathogens of 
rhizome rot disease of ginger. At Raigarh, minimum 
disease incidence (3.5%) and maximum plot yield 
(4.7 kg) was recorded in T4 (Ridomil Mancozeb 
100 ppm of Metalaxyl). 

A trial with biocontrol agents Pseudomonasl 
Trichoderma consisting of seven treatments as seed 
treatment/soil dressing started in 2005-06 at 
Pottangi. There is significant difference among the 
treatments. Highest yield was obtained in the 
control using chemical (21.76 t/ha). Increase of 
56.32 % over control followed by T6, seed treatment 
with biocontrol gents with 16.56 t/ha increase of 
18.96%) over control. 

Trial was conducted to evaluate the efficacy 
of physical, chemical and biocontrol agents for the 
management of various pathogens which causes soft 
rot, yellows and bacterial wilt of ginger. The 
observations on disease were recorded in the six 
treatments at Solan. Rhizome solarization and hot 
water treatment to rhizomes before sowing 
decreased incidence of Pythium rot, Fusarium 
yellows and Ralstonia wilt of ginger. Hot water 
treatment (45''C for 30 min) increased the sprouting 
(97.27%) and yield (8.250 kgl2m^) of ginger and 
reduced Ralstonia wilt (3.87%) significantly over 
all other treatments. Trichoderma harzianum 
application was found to increase yield of ginger 
and showing plant growth promoting type of 
activity. The trial started in 2003-04 at Pundibari 
with 6 treatments viz.7, 

Tl = Mancozeb (0.3%) 

T2 = 250 g formulation of Trichoderma harzianum 
in 10 litre of water for 10 Kg seed rhizomes 

T3 = Solarization of rhizomes in polythene bags 
of size 30 x45 cm for 1 Kg seed rhizomes 
for 2 hours (9 a.m. to 11 a.m.) before sowing 

T4 = Hot water treatment at 51" C for 30 minutes 

T5 = Ridomil Mancozeb (100 ppm Metalaxyl) 

T6 = Control 

From Table 40, it is clear that minimum 
disease incidence was recorded by hot water 
treatment at 51''C for 30 minutes (T4) which is 
closely followed by seed treatment with Ridomil 
Mancozeb (T5) and seed treatment with 
Trichoderma harzianum (T2). T2, T4 and T5 are 
statically at par with each other. T4 , T5 and T2 
showed 67.50%, 66.25%, and 64.84% disease 
reduction respectively. The highest yield was also 
obtained by T4(5.13 Kg/plot) followed by T5 (4.85 
Kg/plot) and T2 (4.65 Kg/plot). T4 and T5 are 
statistically at par with each other in respect of yield. 
So, best treatment in this experiment was found to 
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Table 40. Effect of different treatments on Pythium, Fusarium and Ralstonia of ginger 

Treatments 

TI 
T2 
T3 
T4 
T5 
T6 
SEM+ 
CD (at 5%) 

Germination Disease Incidence ("/o) 
(%) 

85.93 
84.44 

79.26 
88.89 
88.89 
62.22 

1" 
Observation 

5.20(13.18) 
3.27(10.42) 
4.27(11.93) 
2.50(9.10) 

3.15 (10.22) 
8.16(16.60) 

1.742 
5.251 

2nd 

observation 

7.60(16.00) 
4.77(12.62) 
7.46(15.85) 
3.86(11.33) 
4.55(12.32) 

12.01(20.28) 
1.356 
4.088 

3"" 
obser\'ation 

12.89(21.04) 
6.47 (14.74) 
10.57(18.97) 
5.98(14.15) 
6.21(14.43) 

18.40(25.40) 
2.076 
6.259 

Percent reduction 
over control 

29.95 
64.84 
42.55 
67.50 
66.25 

-

Yield 
(Kg/plot) 

3.28 
4.65 
3.15 
5.13 
4.85 
2.25 
0.112 
0.337 

Projected 
yield (t/ha) 

6.61 
9.37 
6.35 
10.34 
9.78 
4.54 
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be T4 followed by 75 and T2 as compared to control. 

At Kumarganj all the treatments significantly 
decreased the incidence of rhizome rot disease. 
Lowest incidence of rhizome rot was observed with 
seed treatment of rhizome with Mancozeb. 
Controlling disease by 42.10% with maximum yield 
over control followed by seed treatment of rhizomes 
with T. harzianuin. 

3.6.5 Survey and motiitoring of disease in ginger 

{Rciigarh, Kumarganj and Pundibari) 

Sur\'eys conducted in 25 locations in Raigarh 
districts during August 2005- February 2006 during 
second year to record the incidence of diseases on 
ginger indicated that the rhizome rot incidence was 
maximum (20.26%) at Tarda village and lowest 
recorded at Bijana village 93.26% of Raigarh. 

This project was initiated during 2004-2005 
crop season. Under this project survey was 
conducted in Hills as well as in the plains of West 
Bengal. It was found that in Hills of West Bengal 
rhizome rot complex starts from 2 months after 
sowing and it reaches maximum and cause highest 
damage in crop at 3 month after sowing (i.e. in the 
rainy season) and continue to damage up to 4 month 
age of the crop. Whereas in the plains the disease 
starts from 2 and half month age of the plant, reaches 
maximum damage at 3 and half month age of the 
plant and continue its damage until 5 month age of 
the plant (as rainy season is very prolonged in the 
plains of terai region of West Bengal). Another 
disease named as Phyllosticta leaf spot disease starts 
from 2 month age of the plant (June) and continue 
up to 4 month age of the plant in both hills 
(Kalimpong) and plains of West Bengal 

(Coochbehar district). The damage caused by the 
disease is very little and it does not cause any serious 
loss of the crop. 

No disease occurs in storage even when no 
control measure has been taken in storage. It was 
estimated that 15-20% rhizomes in the storage are 
infected by this insect. It was also estimated that 
on an average 10-15 insects are found on an infected 
rhizome. 

The soil samples were collected from 
Kalimpong sub division of Darjeeling district and 
the pathogen was isolated in the laboratory. The 
bacterium was identified as Ralstonia sp. and fitngus 
was identified as Fusarium sp. The soil samples 
(sick soil) were also collected from plain area of 
West Bengal (Pundibari, Coochbehar) and the 
pathogens were isolated from that soil, and were 
identified as Pythium sp. and Fusarium sp.) 

The Kumarganj center 32 Samples collected 
experimental field, six samples collected from 
farmers' field and 11 samples collected from traders 
showed incidence of rhizome rot in field or during 
the storage in the Faizabad, Kushinagar, Padrauna, 
Lucknow, Kasya and Gorakhpur areas. 

4. TURMERIC 

4.1 Genetic Resources 

4.1.1 Germplasm collection, characterization 
and conservation 

{Coimbatore, Dholi, Jagliai, Pottangi, 
Pundibari, Raigarh, Kumarganj and Solan) 

At Dholi, 85 gennplasm of turmeric were 
tested to identify promising lines in respect of yield. 
Out of 85, RH-50 yielded 35.80 kg per 7.2m-
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followed by RH-5 and RH 9/90 (32.0 kg/7.2m-) 
The yield of germplasin varied from6kg(Tu-l and 
Dugirala) to 35.80 kg (RH-50) in an area of 7.2m-

A total of 352 accessions are being 
maintained at .lagtia! which includes 84 accessions 
added during 2003-04 and 79 during 2004-05. 
Among all germplasm lines tested during the year 
2005-06, JTS-1 has given high fresh rhizome yield 
(40.0 t/ha) followed by PTS-52 and JTS-14 
(37.33 t/ha) 

At Coimbatore centre 255 accession were 
evaluated during 2005-06. The accession exhibited 
a wide variation in yield which ranged from 7.22 to 
66.34 t/ha. The CL 209 registered the highest yield 
of 66.34 t/ha followed by CL-207 (64.66 t/ha). 
Among 255 accessions 15 accessions registered 
fresh rhizome yield higher than 60 t/ha were 
identified for further evaluation. 

Forty two germplasm lines were evaluated 
during 2005-06 at Raigarh. lT-2 gave the highest 
yield (17.42 t/ha) closely followed by lT-3 (16.15 t/ 
ha) and IT-10 (15.75 t/ha). The centre maintains 
45 germplasm including 3 in Curcuma amada 
(Mango ginger). 

At Pundibari, 146 accessions including 6 new 
additions were maintained and 116 cultures of 
turmeric were screened for characterization. 
Germplasm were evaluated and it was found that 
seven entries out yielded the local check (variety 
Suranjana) viz. TCP-57 (24.40 tones/ha), TCP-58 
(28.62 t/ha), TCP-66 (41.12 t/ha), rCP-82 (25.84 
t/ha), TCP-107 (24.58 t/ha), TCP-115 (24.98 t/ha) 
and TCP-133 (27.82 t/ha) in terms of fresh rhizome 
yield. 

The Potlangi centre maintains 195 turmeric 
accessions and out of this 173 were evaluated. 
Among the 173 accessions evaluated during 2005-
06, 153 were C. longa 20 were C. aromatica and 4 
were C.amada. The range in fresh rhizome yield / 
3m- in C.longa varied from 4.4 to 14.2 kg/3m^ and 
thirty six accessions gave more than 9 kg/3m^ in 
yield. In C.aromatica the range in fresh rhizome 
yield varied from 6.62 kg/3m^ to 9.42 kg/3m^ and 
five accessions gave more than 7.5 kg/3m^ yield. 
Out of four C.amada types the range in yield was 
7.2kg/3m-to 12.0 kg/3ml 

At Kumarganj trial was conducted with early 
(30) medium (55) and late (35) genotypes including 
check in augmented design during 2005-06 to 

evaluate the performance of turmeric. Lines which 
is collected from different district of U.P. yield range 
was in early (18.00-37.75 t/ha) & medium group 
NDH-18 (37.75t/ha to 37.71 t/ha) and late group 
NDH-9 (38.00t/ha). Highest yield was recorded by 
NDH-18 (37.22t/ha) in early group 37.71 t/ha 
medium group and NDH-9 in late group (38.00 t/ 
ha). The germplasm accessions maintained at 
different centres are summarized in Table 41. 

Table 41. Germplasm collection of Turmeric at the 
AICRP centres 

Crop/Center 

Turmeric 

Pottangi 

Jagtial 

Dholi 

Raigarh 

Kumarganj 

Pundibari 

Solan 

Coimbatore 

Total 

Indigenous 

Cultivated 

171 

352 

83 

42 

114 

126 

145 

255 

1288 

Wild and 
related sp. 

22 

-
2 

-
-

14 

-
-
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Total 

193 

352 

85 

42 

114 

140 

145 

255 

1326 

4.1 Coordinated Varietal Trial (CVT) 

4.2.1 CVT 2000-Series V 

{Jagtial, Pottangi, Pundibari, Raigarh and 
Coimbatore) 

Out of 30 cultures tested, PTS-59 has 
recorded more fresh rhizome yield (41.4 t/ha) 
followed by RH-5 (39.1 t/ha) in comparison with 
Duggirala red check variety (34.2t/ha) at Jagtial. 

Among the 8 accessions CL-34 registered the 
highest fresh rhizome yield of 46.2 t/ha during 2005-
06 at Coimbatore. 

At Raigarh the CVT 2000 is in the V* year 
of progress. During 2005-06, highest yield was 
obtained in the entry TCP-1 (17.95 t/ha) followed 
by TCP-2 (17.82 t/ha) and VY.l (17.09 t/ha). The 
variety TCP-1 showed an increase of 34% over the 
check variety RH-5 which gave an yield of 13.401/ 
ha. 

The CVT series V with 15 entries started in 
2000-01 is in the 6"" year of progress at Pundibari. 
TCP-2 (25.74 t/ha), TCP-1 (23.65 t/ha), TCP-11 
(22.50 t/ha), RH-5 (22.44 t/ha), PTS-55 (18.59 

39 
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t/ha) and PTS-52 (17.40 t/ha) had higher yield than 
national check Prabha with 74.86, 60.61, 52.85%, 
52.45%, 26.29% and 18.21 % respectively increment 
over check in fresh rhizome yield. 

In the CVT with 15 accessions at Pottangi, 
significant difference among the accessions for fresh 
rhizome yield was observed during 2005-06. 
Highest yielders PTS-39 (24.29 t^a ) with 42.88% 
increase over Roma PTS-11 (25.76 t/ha) with 
38.94% increase, PTS-4 (25.76 t/ha) with 38.94% 
increases, over Roma. 

4.2.2 CVT- 2004-series VI 

{Raigarh, Pundibah, Pottangi) 

The CVT with 13 entries laid out at Raigarh. 
The experiment is in the second year of progress. 
Highest yield was obtained in TCP-82 (21.95 t/ha), 
followed by TCP-11 (21.74 t/ha) and IT.2 (17.29 t/ 
ha). Nine out of the 13 entries out yielded the check 
variety, Prabha that recorded 11.79 t/ha yield. 

The CVT of Pundibari IT-2 (25.06 ton/ha), 
TCP-56 (24.26 t/ha), IT-3 (24.06 t/ha), TCP-82 
(23.79 t/ha), TCP-11 (22.71 t/ha), IT-1 (22.51 t/ha) 
and PTS-39 (16.13 t/ha) had higher yield than 
national check, Prabha with 73.55%, 68.01%), 
66.62%, 64.75%, 57.27%, 55.89% and 11.70%, 
respectively increment in fresh rhizome yield over 
check Prabha. 

The CVT with 6 accessions at Pottangi 
initiated in 2005-06. Significant differences were 
observed and highest yielders were PTS-47 (25.07 
t/ha) with 15.31%) increase over Roma, PTS-39 
(23.92 t/ha) with 10% increase over Roma. 

4.2 Varietal Evaluation Trial 

4.3.1 Comparative yield trial-CVT-1999 

{Raigarh and Pundibari) 

At Raigarh, the trial is in the VI year which 

started in 1999-2000 with 8 entries. During 2004-
05, maximum fresh rhizome yield was obtained in 
IT-1 (8.7 kg/ plot) followed by IT-2 (8.6 kg/plot) 
and Ace. 593 (7.93 kg/plot). The pooled data from 
1999-00 to 2004-05 presented in Table 42 revealed 
that IT-1 and 2 were superior to the check varieties 
Prathibha and Prabha, producing maximum fresh 
rhizome yield of 23.07 t/ha and 20.66 t/ha 
respectively. 

At Pundibari the trial started in 2004-05 with 
20 entries, TCP-70 (27.72 t/ha), TCP-57 (27.22 t/ 
ha), TCP-56 (26.81 t/ha), TCP-54 (26.01 t/ha),TCP-
129 (24.90 t//ha) and TCP-82 (24.80 t/ha), TCP-
119 (24.70 t/ha), TCP-72 (24.19 t/ha) and TCP-84 
(23.83 t/ha) out yielded TCP-2 (Suranjana, local 
check, 19.54 t/ha) with at least 20%) yield increment 
whereas TCP-97 (22.99 t/ha), TCP-104 (21.78 t/ 
ha) showed more than 10% yield increment over 
local check, and TCP-11 (2085 t/ha) and TCP-107 
(20.66 t/ha) showed minor yield increment over 
check. It indicated the potentiality of these 
genotypes. 

4.3.2 Comparative yield trial-CYT 2005-06 

(Jagtial and Coimbatore) 

At Jagtial out of 10 promising turmeric 
cultures tested during 2005-06, JTS-406 has 
recorded highest fresh rhizome yield (42.5 t/ha) 
followed by JTS-408 (39.5 t/ha). The cultures JTS-
404 and JTS-405 recorded on par yields. The check 
variety PCT-13 recorded a fresh rhizome yield of 
29.1 t/ha. 

Among the 10 accessions tested at 
Coimbatore, the accession CL-13 registered the 
highest fresh rhizome yield of 36.98 t/ha. 

4.3.3 Initial evaluation trial 

(Dholi and Pottangi) 

The lET conducted for 2003-04 to 2005-06 

Table 42. Performance of turmeric accessions under CYT - Raigarh 

40 

Genotype 

Prabha 
Pratibha 
ACC-584 
ACC-585 
ACC-126 
lT-1 
IT-2 

1999-00 

23.6 
22.1 
22.0 
20.6 
20.4 

-
-

2000-01 

12.3 
11.3 
10.6 
11.2 
12.7 

-
-

Yield (t/ha) 

2001-02 

12.3 
20.1 
6.5 
6.1 
12.1 
39.2 
36.8 

2002-03 

13.4 
11.6 
8.6 
6.7 
10 

24.5 
16 

2003-04 

9.4 
10.18 
7.7 

11.38 
2.61 
11.12 
12.46 

2004-05 

12.78 
14.33 
10,11 
14.79 
7.83 
7.83 
17.48 

Mean yield 

(t/ha) 

13.96 
14.93 
10.91 
11.79 
10.94 
23.07 
20.66 
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at Dholi. The pooled data presented in Table 43 
showed that among the genotypes none of them 
were found significantly super ior over ciieck 
Rajendra Sonia regarding plant height and number, 
of tillers/plant. But Rhf-SO, RIl-9/90 and RH-14 
were recorded significantly delayed maturity as 
compared to check. RH-9/90, RH-50 and RH-80 
showed significantly superiority in yield over check 
in which genotypes RH 9/90 gave the maximum 
yield 47.45 t/ha followed by RH-50 and RH-80 
(46.29 t/ha). So far cost; benefit ratio is concerned 
RH 9/90 gave more 1:2.37 over others. 

The lET with 13 accessions initiated in 2005-
06 at Pottangi showed significant difference among 
the treatments for fresh rhizome yield. Highest 
yielders were VK-9 (25.14 t/ha) with 25 .19% 
increase over control. PTS-3 (23.5 t/ha) with 
17.18% increases over control. 

4.4 Quali ty Evaluat ion Trial 

4.4.1 Quali ty evaluation of ge rmplasm 

(Coimbatore) 

Fifteen promising germplasm accessions 
identified at Coimbatore from the gennplasm pool. 

Tabic 43. Performance of Turmeric entries under lET (2003-04 to 2005-06 Pooled data) - Dholi 

Entries Height of the Plant No. of Tillers per plant Days to maturity' 
(cm) (Days) 

2003-04 2004-05 2005-06 Mean 2003-04 2004-05 2005-06 Mean 2003-04 2004-05 2005-06 Mean 

RH-14 90.53 

RH-16 84.87 

RH-17 107.33 

RH - 24 82.67 

RH - 50 94.80 

RH - 80 89.93 

RH - 9/90 84.40 

RH- J3/90 102.93 

Rajendra 91.86 
Sonia (Check) 

CD NS 
(P=0.05) 

CV (%) 9.86 

134.13 

141.87 

152.33 

140.07 

143.27 

142.73 

133.07 

146.53 

140.93 

90.80 

101.40 

99.67 

101.53 

106.33 

97.60 

89.40 

117.80 

107.63 

105.15 

109.38 

119.77 

108.09 

114.80 

110.08 

102.29 

122.42 

4.33 

4.20 

3.60 

3.33 

4.13 

5.00 

5.33 

3.40 

113.47 4.53 

3.60 

3.53 

4.07 

3.60 

3.93 

2.87 

3.93 

2.67 

4.00 

3.46 

4.40 

4.00 

3.80 

4.73 

3.93 

4.33 

2.47 

4.27 

3.79 

4.04 

3.89 

3.57 

4.26 

3.93 

4.53 

2.84 

4.26 

227.67 

219.33 

213.33 

213.00 

212.33 

229.33 

222.33 

208.67 

212.33 

228.33 

218.33 

215.67 

214.33 

217.00 

229.00 

221.67 

210.67 

211.33 

226, 

215. 

214. 

211, 

215. 

225, 

223, 

213. 

211, 

NS 12.57 12.72(T) NS 0.90 1.17 

6.34 7.16 6.99 17.77 14.52 17.21 

N S 3.42 2.61 5, 

15.90 0.90 0.69 1, 

00 227.33 

33 217.66 

00 214.33 

00 212.77 

66 214.99 

66 228.00 

00 222.33 

66 211.00 

66 211.77 

90 267(T) 

19 0.75 

Table 43. Contd. 

2003-04 

Yield (t/ha) 

2004-05 2005-06 Mean 

Increase in 
yield over check 

t/ha % 

Cost benefit 
ratio 

1:1.83 

RH-14 

RH-16 

RH-17 • 

RH-24 

RH-50 

RH-80 

RH-9/90 

RH-13/90 

30.56 

28.24 

37.27 

29.63 

34.03 

37.04 

43.06 

40.74 

Rajendra Sonia (Check) 31.94 

CD (P=0.05) 

CV(%) 

5.88 

9.86 

52.54 

52.55 

50.23 

53.01 

63.66 

64.12 

62.50 

58.80 

53.93 

5.05 

5.13 

26.85 

27.55 

22.92 

30.79 

41.20 

37.73 

36.81 

33.80 

31.48 

6.03 

10.85 

36.65 

36.11 

36.80 

34.72 

46.29 

46.29 

47.45 

44.44 

39.11 

5.41(7) 

8.12 

-2.46 

-3.00 

-2.31 

-4.39 

7.18 

7.18 

8.34 

5.33 

-

-6.29 1 

-7.67 1 

-5.91 ! 

-11.22 1 

18.36 1 

18.36 ! 

21.32 1 

13.63 1 

-

1.81 

1.84 

1.74 

2.32 

2.32 

2.37 

2.22 

1.96 

* Cost of production Rs. 60,000/- per hectare including seed cost 

** Selling rale of fresh turmeric rhizomes Rs .3000/- per tonne. 
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Out of the 255 turmeric gennplasm accessions 
screened for the resistance against leaf spot and leaf 
blotch diseases, the accessions v/z., 158, 171,209, 
237 and 238 were resistant to both the foliar 
diseases. The analysis of quahty parameters are in 
progress. 

4.4.2 Impact of environment on quality of 
turmeric 

(Coimhatore) 

In these studies the impact of environment 
on quality of turmeric was ascertained using six 
turmeric varieties. Rajendra Sonia (Cl,-141) 
recorded the highest yield of 13.13 t/ha and the 
analysis of quality parameters are in progress at 
Coimbatore. 

4.5 Nutrient Management Trial 

4.5.1 Effect of biofertilizer, Azospirillum on 
turmeric 

(Coimhatore, Pundibari and Kumarganj) 

The trial conducted to ascertain the efTicicncy 
of Azospirillum and combination of FYM and 
graded level of nitrogenous fertilizers along with 
the recommended dose of P and K on tumieric. The 
last three years data at Coimbatore revealed that 
treatment which received FYM (5t/ha) + inorganic 
N (50 yo)+Azospirillum (5 kg/lia) as soil application 
recorded the highest yield which is considered as a 
best treatment for enhancing the yield in turmeric. 
The treatment gave a yield of 49.00 t/ha during 
2005-06. 

At Pundibari in the effect of bio-fertilizer 
using Azospirillum on turmeric trial, application of 
75% of recommended inorganic nitrogen with 
Azospirillum @ 5kg/ha and FYM @ 15 t/ha (T^) 
gave the highest yield of 28.36 t/ha as against 23.37 
t/ha in the control, having recommended dose of 
fertilizer at the rate of 80:80:120 kg N, P^O^ and 
K,0 per hectare. This was closely followed by the 
combined application of 100% recommended 
inorganic nitrogen with Azospirillum @ 5 kg/ha and 
FYM @ 15 t/ha (T,) with an yield of 27.14 t/ha. 
The lowest yield of 20.48 t/lia was recommended 
in the treatment of sole application of FYM @ 15 t/ 
ha (T^). The curcumin content was not markedly 
different for the treatments. 

An experiment was conducted with 8 
treatments at Kumarganj variety Rajendra Sonia in 

RBD during 2005-06 at Kumarganj. Observations 
were recorded on yield and yield attributing traits. 
Maximum fresh rhizomes yield 36.16 tonnes / ha 
wa's recorded with treatment T̂  (Inorganic N 100% 
+ Azospirillum @ 5.0 kg /ha seed treatment + FYM 
5.0 tonnes /ha) followed by T,̂  (FYM 10.0'tonnes / 
ha + Azospirillum 5.0 kg /ha seed treatment) 34.57 
t/ha. 

4.5.2 Organic farming in turmeric 

{Pundibari) 

In organic farming trial of turmeric, 
significant differences were observed for fresh 
rhizome yield. Application of all the organic inputs 
{viz., FYM-10 kg. Pongamia cake 250 gm, Rock 
phosphate 500 gm, Wood ash 250 gm per 3m^) 
except neem cake resulted maxiinum fresh rhizome 
yield (26.11 t//ha). Yield of organic turmeric was 
always statically lower from the treatment with 
recommended dose of fertilizer. The curcumin 
content was not markedly different for the 
treatments. 

4.5 Disease Management Trial 

4.5.1 Survey and identification of disease 
causing organism in turmeric and 
screening of turmeric germplasm against 
diseases 

(Coimbatore, Pundibar, Dholi, Raigarh and 
Kumarganj) 

At Coimbatore all the 255 germplasm 
accessions were screened for their resistance against 
leaf spot and leaf blotch diseases. Among these, 
five accessions viz., (CL-lSf^ 171, 209, 237) and 
238 were resistant to the foliar diseases viz., leaf 
blotch and leaf spot. The study revealed that the 
occurrence of leaf blotch incidence was higher than 
the leaf spot disease. 

A survey was conducted in 4 blocks of 
Coochbehar district. The blocks in which the survey 
was taken are Coochbehar I, Coochbehar I I , 
Tufanganj 1 and Dinhata I block to identify the 
disease occurring in the area and to access the 
severity of different diseases of turmeric in this area. 
Nine well distributed locations within those blocks 
were selected for the survey. In each location the 
survey was done in at least 2-3 different places. 
Three major diseases were found to prevent in this 
area, namely, leaf blotch of turmeric {Taphrina spp). 
leaf spot of turmeric {CoUetotrichum spp.) and 



AnnuaC Report 2005 - 06 

rhizome rot. Another icaf spot disease was founding 
the sur\'cy. The causal organism of this disease was 
found to be Ilelminihosporinm sp. Most of the area 
is covered with local varieties which are highly 
susceptible to leaf blotch disease and some of the 
area is highly susceptible to leaf spot disease too. 
In the survey it was found that leaf blotch disease 
severity is highest in Coochbehar 1 and Tufanganj I 
block (aveiagc 35%) and it was followed by 
Coochbehar 11 block (average 22.06%) and Dinhata 
1 block (Average 1> ">3%). Regarding leaf spot of 
turmeric it was found that disease severity is little 
higher in Coochbehar 11 block (average 14.71%) 
than in Tunfanganj 1 block (average 12.33%) It is 
followed by Coochbehar I block (Average 11.67%) 
and Dinhata I block (Average 7.33%). 

Screening of the collected germplasm was 
done against both leaf blotch and leaf spot diseases 
of tumieric. The gennplasms found to be tolerant 
against leaf blotch disease are TCP 4, 9, 32, 35, 37, 
77, 90, 92, 94, 100, 109, 132, 137, TCP A, J 6, 
KAST COL, etc. and the gennplasms found to be 
tolerant against leaf spot disease are 31-1, 53, 92, 
101, 152, 173, etc. 

The study started in 2004 at Raigarh centre 
and in the 3"' year of progress. The screening studies 
of geiTnplasm/MLT lines results indicated that TCP-
II, Roma, Kashmir, Suguna, Surma, Sudarshana, 
TCP-56, Prathibha and IT-10 showed resistance to 
Taphrina leaf blotch and Colletotrichum leaf spot. 
Some germplasm accessions showed resistance to 
Taphrina leaf blotch only whereas IT-Il was 
resistant only to Colletotrichum leaf spot. 

The survey made by the Kumarganj at 
different locations in Faizabad, Gonda and Lucknow 
showed incidence leaf blotch and leaf spot diseases 
in all the fields. Rhizome rot (Soft-rot) was not 
observed in any of field. 

4.5.2 Investigation on the casual organism of 
rhizome rot of turmeric and screening of 
biocontrol agents for its management 

( Coiinbatore. Raigarh, Kumarganj,Pottangi. 
and Pundihari,) 

A field trial was conducted to test the bio 
efficiency of biocontrol agents against rhizome rot 
of turmeric is in the V"' year of progress at 
Coimbatore. The results of the study revealed that 
seed and soil application of Trichodenna viride and 
Pseudomonasfluorescens @ 4 g/kg and 12.5 kg/ha 

was found to be eflective and was free from rhizome 
rot symptoms with a maximum yield of 69.36 t/ha. 
The same treatment also recorded the maximum C:B 
ratio of 3.3. 

The Raigarh center made intensive survey 
but no incidence of rhizome rot of tumicric reported. 

At Pundibari a survey was made in 
Coochbehar I, Tul'anganj 1, Dinhata 1 and 
Coochbehar II block to identify the major disease 
problem of the area, which happens to be leaf blotch 
caused by Taphrina and leaf spot caused by 
Cotletoirichum sp. A less amount of rhizome rot 
disease was also found. It was found that leaf blotch 
disease severity is highest in Coochbehar II and 
Tufanganj 1 block (average 35%o) and it is followed 
by Coochbehar 11 block (Average 22.06%)) and 
Dinhata 1 block (Average 13.33%)). Regarding leaf 
spot of turmeric it was found that disease severity 
is little higher in Coochbehar II block (average 
14.71%)) than in Tufanganj 1 block (average 
12.33%). It is followed by Coochbehar 1 block 
(Average 11.61%) and Dinhata 1 block (Average 
7.33%). Another disease caused by 
Helminthosporium sp. was found in the University 
trial plots. Screening of the collected gennplasm 
was done against both leaf blotch disease are TCP 
4,9,32,37,77,90,92, 100,109, 132, 137, TCP A, 
J 6, KAST COL, etc. and the germplasm found to 
be tolerant against leaf spot disease are 31-1, 53, 
92, 101, 152, 173, etc. In screening of bio control 
agents are management of rhizome rot of tunnerie 
trial, the best treatment was T., i.e. seed treatment 
as well as soil application of Trichoderma viride 
and Pseudomonas fluoresces with application of 
recommended NPK and FYMh. T, gave 71.85% 
disease reduction over control. Regarding yield T, 
produced highest yield of 7.77 Kg/3m^plot (15.66 
ton /ha). So, it can be concluded that T7 is the best 
treatment in the present experiment. The causal 
organism of rhizome rot disease of turmeric was 
found to be Fusarium sp. 

Soft rot disease was not observed in field or 
in storage at Kumarganj. Highest yield was recorded 
in recommended dose of NPK +T.viride + 
Pseudomonas fluorescens applied to soil @ 12.5 
and 25.0 kg /ha as basal and top dressing (T4) and 
in T5 treatment i.e. application of recommended 
dose NPK + FYM -i- Seed treatment of rhizomes 
with Tviride + Psuedomonas fluorescens @ 4 g / 
kg. 
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A trial using biocontrol agents Pseudomonas 
and Trichoderma initiated in Pottangi with 8 
treatment combination as seed treatment and soil 
dressing. The fresh yield observed significant 
difference among the treatments. Highest yield was 
recorded with seed treatment with Pseudomonas 
only & soil dressing with Pseudomonas (19.76 t/ 
ha) which is 7.39% increase over check followed 
by treatment with Trichoderma @ 10 g/1 with 19.05 
t/ha with 6.5% increase over check. 

4.5.3 Management of Taphrina leaf blotch and 
Colletotrichum leaf spot of turmeric 

{Raigarh) 

Two separate studies were conducted at 
Raigarh during the period 2001 -02 to 2003-04 under 

natural conditions with seven treatments. The pooled 
data presented in Table-34 revealed that all the 
treatments tested in present experiment were 
statistically superior than the untreated control. 
Mancozeb + carbendazim (0.2%) spray alternate 
spray (T3) were the maximum reduction of the 
disease severity of Taphrina leaf blotch and 
production of higher yield with closely followed by 
carbendazim (0.2%) spray (T2) in respect of disease 
intensity and yield (Table 44). With regard to leaf 
spot, lowest disease severity and maximum fresh 
rhizome yield was recorded in Mancozeb+ 
carbendazim (0.2%) spray alternate spray (r3) 
closely followed by carbendazim (0.2%) spray (T2) 
and Mancozeb (0.2%) spray (Tl), -respectively 
(Table 45). 

Table 44. Management of Taphrina leaf blotch disease of turmeric-Raigarh 

Treatment 

Tl-Mancozeb (0.2%) spray 

T2-Caibendazini (0.2%) spray 

T3-Mancozeb + Carbendzim 
(0.2%) spray alternate spray 

T4-Seed and soil treatment 
with Trichoderma 
(1 OOg. for each) with 
addition of neem cake 
in soil (1kg.) 

T5- Mancozeb as seed treatment 
and Trichoderma as 
soil application 

T6-Carbendazim as seed treatment 
and Trichoderma as soil application 

TV-Untreated check 

CD (P=0.05) 

2001 

42.7 

33.0 

28.7 

67.5 

65.3 

62.5 

66.8 

17.5 

disease severity of leaf blotch 

2002 

14.0 

12.8 

09.3 

23.1 

26.7 

24.4 

43.2 

03.2 

2003 

41.6 

39.9 

38.3 

53.6 

58.4 

60.2 

71.0 

04.3 

Pooled 

35.6 

30.4 

27.7 

49.9 

52.7 

51.7 

61.6 

9.96 

Yield per plot (kg/3 m 

2001 

4.90 

5.70 

6.40 

6.00 

4.10 

2.30 

2.60 

2.07 

2002 

3.70 

5.13 

5.63 

3.70 

3.67 

3.47 

2.67 

1.15 

2003 

1.71 

2.47 

2.63 

1.57 

1.43 

1.27 

0.77 

0.33 

') 
Pooled 

3.40 

3.90 

4.50 

3.60 

2.90 

2.90 

1.60 

1.14 

Table 45. Management oi Colletotrichum leaf spot disease of turmeric-Raigarh 

Treatment Disease severity of leaf spot Yield per plot (kg/3 m^ 

Tl-Mancozeb (0.2%) spray 

T2-Carbendazim (0.2%) spray 

T3-Mancozcb+ 
Carbendzim (0.2%) spray 
alternate spray 

T4- Seed and soil treatment with 
Trichoderma (lOOg. for each) 
with addition of neem 
cake in soil (1kg.) 

2002 

14.0 

12.8 

09.3 

23.1 

2003 

28.6 

29.5 

23.6 

40.3 

Pooled 

21.3 

21.2 

15.9 

31.8 

2002 

3.70 

5.13 

5.63 

3.70 

2003 

1.33 

1.50 

2.50 

1.20 

Pooled 

2.58 

3.32 

4.07 

2.47 
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Treatment 

T5- Mancozcb as seed treatment 
and Trichodenna as soil 
application 

T6-Carbendazim as seed 
treatment and Trichoderma 
as soil application 

T7- Untreated check 

CD (5%) 

2002 

26.7 

24.4 

43.2 

3.18 

Disease severity of leaf spot 

2003 

41.5 

44.0 

61.3 

6.43 

Pooled 

34.1 

34.3 

52.3 

06.9 

Yield 

2002 

3.67 

2.47 

2.67 

1.15 

per plot (kg/3 

2003 

1.33 

1.30 

0.70 

0.57 

m̂ ) 

Pooled 

2.40 

2.38 

1.68 

0.59 

5 TREE SPICES 

5.1 Genetic Resources 

5.1.1 Germplasm collection, characterization, 
evaluation and conservation of clove, 
nutmeg and cinnamon 

(Dapoli and Yercaud/Pechiparai) 

Clove: The trial initiated during 1992 at 
Pechiparai with 22 accessions and among which Sel. 
13 performed well and gave the yield of 1.250 kg 
dried buds per tree. The height of the tree ranged 
between 2.12m (SA.22) to 7.5 m (SA.7). The centre 
also collected one new accession during 2005-06. 
The Dapoli centre maintains 3 clove accessions. 
IISR seedling progenies of clove recorded vigorous 
growth and higher yield than the Kallar types ^uring 
2005-06. 

Nutmeg: In nutmeg germplasm, four 
selections collected from IISR, Calicut are being 
maintained along with selections from State 
Horticulture Farm, Courtallam and local collections. 
Among the 20 accessions evaluated at Pechiparai, 
the perfoimance of Sel. 2 was good for growth and 
yield. The height of the tree ranged between 1.16m 
(Sel. 15) to 6.08 m (Sel.2). The highest yield of 450 
nuts/tree was recorded in the Sel.2. 

The Dapoli centre maintains 95 nutmeg 
accessions. The centre collected one local type 
nutmeg from Konkan region and multiplied for 
further evaluation. During the year 2005-06, the data 
on morphological characters did not differ 
significantly among genotypes. The average height 
ranged from 3.40 m to 4.09m. The average girth 
ranged from 19.09 cm to 24.33 cm and number of 
branches from 31.33 to 37.77 and spread ranged 

from 2.43 m to 3.16 m. The genotype, A-9/4 Rl-2 
and A-9/79 Rl-1 produced large sized fruits and also 
seems promising with respect to fruit characters. 
The accession, A-9/79 RFl registered highest fruit 
yield per plant (135 nuts). 

Cinnamon: Nine elite cinnamon selections 
collected from IISR are under evaluation along with 
3 local types at Pechiparai. Among the accessions, 
Sel. 65 performed well and gave an yield of 0.291 
kg of dried bark per tree. 

The Dapoli centre maintains 11 accessions 
in cinnamon and 6 in cassia. The moiphological and 
quality characters of cinnamon accessions are 
recorded. During 2005-06, the vegetative growth 
characters viz., height, girth, no. of branches and 
spread did not differ significantly among different 
genotypes under study. 

Table 46. Germplasm collection In Tree spices at the 
AICRP centres 

Crop/Center 

Clove 

Pechiparai 
Dapoli 
Yercaud 

Total 

Nutmeg 

Pechiparai 
Dapoli 

Total 

Cinnamon 

Pechiparai 
Dapoli 
Yercaud 

Total 

Indigenous 

Cultivated 

22 
3 
13 

38 

20 
95 

115 

12 
49 
16 

77 

Wild and 
related sp. 

-

-

-

-

-

-

Exotic 

-

-

-

-

-

-
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5.1 Coordinated Varietal Trial (CVT) 

5.2.1 CVT-1992 in clove 

{Pechiparai/Yercaud) 

Nine genotypes collected form IISR are being 
maintained at Pechiparai and growth parameters are 
studied. Among the 10 selections, Sel-9 was found 
to be promising in terms of growth and yield 
characters giving an yield of 760.84 g dried buds 
per tree. 

5.2.2 CVT 1992 in cinnamon 

(Ambalavayal) 

The trial started in 1992 with seven cinnamon 
types. The pooled mean data for wet and dry weight 
of quills/plant recorded the highest wet weight of 
0.617kg at dry 0.258 kg weight of quills/plant in 
SL-203. SL-44 recorded maximum leaf oil 
percentage (4.0%), followed by SL-203 (3.2%). SL-
53 recorded maximum bark oil percentage (2.0%), 
followed by Ace no.l and Ace. no.2. 

5.2.3. CVT 2001 in nutmeg 

{Pechiparai and Dapoli) 

At Pechiparai, six accessions (IISR 
collection) are being maintained and evaluated along 
with a local check. Among the accessions, A9/150 
has recorded the highest plant height of 61.77 m. 

During the second year, the morphological 
characters like height, spread and braches did not 
differ significantly among genotypes at Dapoli. In 
general, genotype A9/150 recorded significantly 
maximum girth (7.83 cm) and branches (7.0) over 
other entries under study. 

5.2.4. CVT 2001 series in cassia 

{Pechiparai, Dapoli and Ambalavayal) 

At Pechiparai, among the four selections D3 
was found to be promising with highest plant height 
(136.8 cm) 

In the CVT with 6 entries at Dapoli during 
2005-06, the moiphological characters viz., height, 
girth, branches and spread did not differ significantly 
among different genotypes. At Ambalavayal, the 
trial started in 2003 with four cassia types. The stand 
of the crop is satisfactory. 

5.3 Propagation/Multiplication Trial 

5.3.1 Vegetative propagation in nutmeg, clove 
and cinnamon 

(Dapoli) 

Soft wood grafting in clove 

The grafting trial was initiated to fmd out 
feasibility of compatible root stock for vegetative 
propagation of elite types of clove. A study initiated 
to find out optimum season for soft wood grafting 
in clove using various rootstock in order to fmd out 
the feasibility of compatible root stock and also 
optimum season for vegetative propagation of elite 
types of clove. Initially (one month after grafting) 
success of about 20-50% was observed, but survival 
recorded after three months was 0.0%. 

A seasonal trial on soft wood grafting in clove 
and feasibility of various root stocks of Syzygium 
was carried out at Dapoli using species viz., S. 
cuinini, S. rubicunduin and 5. heyneanum. 

5.4 Disease Management Trial 

5.4.1 Survey for disease incidence in tree spices 

(Pechiparai, Dapoli and Ambalavayal) 

Clove: Surveys conducted by Pechiparai 
centre reported the maximum incidence of leaf spot 
in clove caused by Colletotrichum gloeosporioides 
which is recorded during the north east monsoon 
period. The percent disease incidence (PDI) was 
high at Keeriparai area (17.8%) and minimum of 
11.4 % was recorded at Kaliyal area. Seedling wilt 
in clove caused by Rhizoctonia sp. was maximum 
(10.2%) at Maramalai followed by Keeriparai 
(7.5%). The survey conducted around Pechiparai 
area noticed fruit rot incidence of nutmeg (3.2%)). 

Survey conducted by Dapoli to observe the 
incidence of diseases of nutmeg in the Konkan 
region. Shot hole disease {Colletotrichum 
gloeosporioides) was observed in all orchards 
visited, fruit rot {Diplodia natalensis) recorded in 
few orchards, dieback or sudden wilt of branches 
{Rhizoctonia bataticola, Fusarium solani) was 
observed in all orchards visited. The present 
incidence of leaf rot ranged between 12.27% at 
Bhoighar, Raigarh and 36.18% at Dapoli. Leaf spot 
incidence was maximum (4.62%)) at Bhoighar, 
Raigarh and minimum (1.02%) at Vengurle and 
Sindhudurg. Per cent incidence of die back ranged 
between 0.97 at Bhoighar, Raigarh and 2.15 at 
Bhatye, Ratnagiri. 
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Cinnamon: Sun'ey was conducted by Dapoli 
centre in 7 orchards to study the incidence of 
diseases in cinnamon. Low incidence of leaf bhght 
{Phytophthora sp.) leaf spot {Colletotriclium 
gloeosporioides) and pink disease {Pellicularia 
Sabnonicolor) was observed. 

6. CORIANDER 

6.1 Genetic Resources 

6.1.1 Germplasm collection, characterization, 
evaluation, conservation and screening 
against diseases 

{Coimbatore, Jagudan, Johner, Hisar, 
Guntur, Dholi, and Kumarganj) 

Forty four new accessions were added to the 
gennplasm pool consisting of 230 accessions thus 
raising the total to 274 at Coimbatore. All those were 
evaluated during 2005-06 Rabi season. Among the 
accessions, 51 accessions registered high seed yield 
of 900 to 950 kg/ha during 2005-06 Rabi season. 
Two hundred and seventy four accessions were 
screened for their resistance to powdery mildew 
disease (using 0-5 scale) and noneVere found 
resistant to powdery mildew disease. The 
accessions, 107, 110, 251 and 252 recorded the 
powdery mildew incidence of 15.36, 14.23 and 
15.23 PDl, respectively and they were moderately 
resistant. 

At Jagudan 93 entries were raised and 
evaluated with G.Cori-1 and G. Cori-2 as checks 
for different yield attributes. Outofwhich 13 entries 
Vere selected for leafy type, earliness, bold seed, 
compact seed in umbel, small seed etc. At Jagudan, 
a total 110 (108 +2) entries received from Jobner, 
Kumarganj, Hisar and Guntur along with Jagudan 
entries were screened against powdery mildew 
disease under natural conditions. The incidence of 
Powdery mildew was reported to be very high and 
ranged from 62.50 to 96.25%. None of the entry 
was found to be resistant or tolerant against the 
disease. 

The Jobner centre holds 885 coriander 
accessions which include 60 additions made during 
the reporting period. Out of the 126 accessions 
evaluated wide range of variability was found for 
all the characters studied. Out of 126 accessions, 
16 accessions were better than check variety, RCr-
20. Some of the promising accessions identified on 
the basis of yield per plot were UD-784, UD-118, 
UD-77, UD-285, UD-269, UD-136, UD-126, UD-

142, UD-340 and UD-114. Out of sixteen entries 
of coriander, UD-480 was found free from wilt, 
powdery mildew followed by UD-118 (5% wilt) and 
(one score- powdery mildew) with the seed yield of 
1844 kg/ha and 1632 kg/lia respectively. The control 
resulted in maximum diseases incidence (10% wilt) 
and 4 score-powdery mildew with the minimum 
seed yield of 1042 kg/ha. Stemgall disease did not 
appear. 

Out of 10 entries evaluated in lET, UD-475 
and UD-20-130-278 was found free from wilt and 
powdery mildew diseases with the maximum seed 
yield. UD-707 and local check resulted in highest 
wilt percentage (15%) and 4-score powdery mildew 
with the seed yield of 1017 kg/ha and 1076 kg/ha 
respectively. In all the entries stem gall disease did 
not appear. Out of 20 entries of coriander tested 
against stem gall disease at fanner's field at Danta 
(Sikar), UD-118 and UD-480 are found free from 
disease and rest others are fond resistant to highly 
susceptible. Out of twenty entries of coriander tested 
against root knot disease at ARS, Durgapura only 
UD-118 and UD-480 were found resistant and rest 
others were found moderately resistant to highly 
susceptible. 

The Hisar centre maintains a total of 204 
accessions. Ninety two gennplasm accession of 
coriander were evaluated using Hisar Anand, 
namaul selection and Pant Haritima as checks at 
the Hisar centre during 2004-05. The seed yield 
ranged from 210 g (DH-328) to 490 g (DH-294). 
Fifty three lines gave higher seed yield than Hisar 
Anand, 72 higher than namaul selection and 76 out 
yielded Pant Haritima. The promising high yielding 
lines were DH-209, DH-219, DH-220, DH-239, 
DH-286, DH-294 and DH-317. 

At Guntur during 2005-06 Rabi 124 
collections were evaluated. Among the entries 
evaluated LCC-159 recorded highest yield (689 kg/ 
ha), followed by LCC-211 (672 kg/ha), LCC-213 
(647 kg/ha), LCC-214 (589 kg/ha) and LCC-240 
(567 kg/ha). The check, Sadhana has recorded an 
yield of 416 kg/ha. 

At Dholi center out of 85 gennplasm, RD-
366 gave maximum yield of 0.67kg/3m^ followed 
by RD-365 0.65kg/3m^ The yield level of the 
germplasm varied from 0.17 kg/m^ JCo-75&62) to 
0.67kg/mnRD-366). 

At Kumarganj seventy five lines were 
evaluated during 2005-06. Yield range was (0.20-
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1 85 tha ' ) Highest yield was Iecorded in genotype 
ND Cor-67 (1 85 t ha ') followed by ND Cor-2 (1.77 
t ha ') and NDcor-49 (1.66 t ha ')• The Conander 
gennplasm at different centres are given in Table 47. 

Table 47. Germplasm collection of coriander at the 
AICRP centres 

Crop 

lobner 

Idgudan 

Coimbatore 

Hisar 

Guniur 

Dholi 

Kumarganj 

Total 

Indigenous 

Cultivated 

773 

90 

274 

204 

124 

85 

75 

1625 

Wild and 
related sp. 

112 

20 

-
-
-
-
-

142 

Total 

885 

120 

-
-
-
-
-

1767 

6.1 Coordinated Varietal Trial 

6.2.1 CVT2001 Series V 

(Coimbatore, Dholi, Guntur, Hisai; Jagudan, 
Jobnei; Kumargan/ and Raigarh) 

At Coimbatore, 19 accessions collected fomi 
various centres were evaluated for growth and yield 
characters during 2005-06 Rabi season. The cultivar 
Hisar Anand was used as national check. Among 
them, accession LCC-170 registered the highest 
yield of 1135 kg/ha followed by J.Cor. 375 (915 
kg/ha). All these accession were screened against 

powdery mildew disease, but none of the accession 
were resistant to powdery mildew disease. 

At Jagudan, the pooled data over three years 
(2002-03 to 2004-05) showed significant yield 
diffeience among the entries. Entry, JC-328 yielded 
the highest (1729 kg/Iia) followed by G.Co-2 and 
J Cori-360. DH-234 and DH-205. All these 
genotypes significantly out yielded the national 
check Hisar Anand (1228 kg/ha) However none 
of the lest entries except J Cori-328 could out 
yielded the local check variety GCo-2 which was 
6 40% higher than the check 

At Jobner the mean yield performance of the 
entries evaluated in CVT over 2002-03, 2003-04 
and 2004-05 revealed superior performance of UD-
480 yielding 1324.82 kg/ha, followed by UD-
118(1167.28 kg/ha). The character wise pooled 
mean over three years (2002-03,2003-04 and 2003-
04) also indicated that the entries differed 
significantly for all the characters studied. The mean 
seed yield of the 11 entries were presented in 
Table 48. 

The CVT at Hisar with 12 entries was 
conducted during 2002-03 to 2004-05. Significant 
differences were obtained for all the yield 
contributing characters. The maximum seed yield 
were recorded in DH -234, followed by DH-205. 
On the basis of three years average yield (2002-03 
to 2004-05), the maximum seed yield was recorded 
in DH-234 (1839 kg/ha), followed by DH-205 and 
Kumarganj selection (Table 49). 

Table 48. Yield performance of coriander entries under CVT- Jobner 

. 

48 

Entries 

UD- 118 

UD-480 

DH - 205 

DH - 234 

J Con - 328 

J Con - 360 

LCC - 174 

LCC - 225 

RCr - 20 (Chec k) 
RCr - 435 (Check) 

Local (Check) 

CD (F=0 05) 

CV (%) 

2002-03 

889 0 

10143 

630 0 

888 7 

743 3 

705 3 

222 3 

333 3 

453 3 

867 7 

371 3 

87 8 

8 1 

Seed yield (kg/ha) 

2003-04 

980 9 

11164 

868 1 

859 4 

546 9 
651 0 

477 5 

460 1 

783 0 
883 7 

477 5 

58 8 

4 9 

2004-05 

1631 9 

1843 8 

1062 5 

13125 

1437 5 

1416.7 

1076 4 

1409 7 

1447 9 

1142 4 

1041 7 

207 1 

9 1 

Mean 

11673 

1324 8 

853 5 

1020 2 

909 2 

924 3 

592 1 

734 4 

894 8 

964 8 

630 2 

-
-

% increase 

over check 

21 0 

37.4 

-
52 

-
-
-
-
-
-
-
-
-
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Tabic 49. Yield perfo 

Entries 

LCC- 174 

LCC - 225 

DH - 205 

DH - 234 

JCO - 328 

j r o - 360 
UD- 118 

UD-480 

K selection 

NDC-2 

Hisar Anand 

rmanceof cor 

2002-2003 

1473 

1057 

1710 

1880 

1493 

1647 

1292 

1663 

1265 

1548 

1503 

Namaul selection (Check) 1390 

C D. (P=0 05) 158 

iandcr accessions under CVT - Hisar 

Seed yield (kg/ha) 

2003-2004 

1378 

1114 

1611 

1779 

1334 

1421 

1414 

1465 

1596 

1254 

1428 

1394 

157 

2004-2005 

1075 

1175 

1809 

1859 

1390 

1198 

1319 

1457 

1796 

1564 

1551 

1428 

154 

Mean 

1309 

1115 

1710 

1839 

1406 

1422 

1342 

1528 

1552 

1455 

1494 

1404 

249 

% increase over 

Hisar Anand 

-124 

-25 4 

14 5 

23 1 

-05 9 

-04 8 

-102 

02 3 

03 9 

-02 6 

-
-
-

check 

N. Sel. 

-6 8 

-20 6 

21 8 

31 0 

00 1 

128 

-04 4 

08 8 

105 

03 6 

-
-
-

In the CVT at Guntur among the 20 entries 
tested during Rabi 2005-06, LCC-216 recorded 
significantly highest yield of 563 kg/ha follow by 
LCC-170 (554 kg/ha) and JCo-340 (554 kg/ha). 
The check variety Sadhana recorded an yield of 444 
kg/ha. National check Hisar Sonali recorded an 
yield of 297 kg/ha, yield increase observed in LCC-
216 was 26.9% and in LCC-170 and JCo-340 was 
24.9% over the check Sadhana. 

Twenty entries were evaluated at Raigarh. 
ICS-2 gave highest yield (679.04 kg/ha), followed 
by RD-366 (613.04 kg/ha) and ICS-3 (477.58 kg/ 
ha) The check vanety. Hisar Anand yielded 163.25 
kg/ha. 

At Dholi, among fourteen genotypes none 
of the entnes was found significantly superior over 
national check, Hisar Anand and local check 
Rajendra Swathi regarding plant height. Among 14 
genotypes, RD-366 were recorded in maximum 
number of branches per plant (8.830 number of 
umbels per plant (38.73) no of grains per umbel 
(30.93) yield per plot (1.27 kgO with a projected 
yield of 1320 kg/ha followed by genotype RD-154. 

At Kumarganj, thirty eight entries including 
three checks were evaluated in RBD during 
2005-06 Observations were rerecorded on yield and 
other essential characters. Maximum yield was 
recorded in entry NDCor-30 (1.83 t ha ') followed 
by NDCor-2 (1 75 t ha ' and Rcr-41, 1.56 t ha ') 
Most of the entnes were found inferior than the 
check vanety, Hisar Anand. 

6.2.2 CVT 2004 Production of leafy type 
coriander during off-season 

{Coimbatore, Hisar and Guntur) 

The CVT was laid out at Coimbatore with 
12 leafy types of coriander dunng off-season and 
was evaluated during 2005-06. Among those 
genotypes, DH-232, DH-228, CO-2 and LCC-234 
registered the maximum leaf yield of 3,70,3.4,3.32 
and 3.30 t/ha, respectively. 

In leafy type coriander out of eleven entries 
evaluated in coordinated varietal trial during 2005 
at Hisar, the entry DH-228 was late in flowering 
and gave highest leaf yield, which was closely 
followed by DH-202. It was better in performance 
than check variety, Pant Haritima. The entries CO-
2, CO-4, LCC-232 and LCC-234 were of short 
duration and took about 22 to25 days to flowcnng, 
bolting, therefore did not produce green leaf yield. 

At Guntur 8 genotypes were sown and all 
the entries failed to germinate due to high 
temperature. 

6.2.3 Initial evaluation trial 

(Hisar, Guntur, Jobner and Jagudan) 

The lET in coriander was conducted at Hisar 
with 10 accessions during 2004-05 to 2005-06 The 
results indicated that the accessions DH-220 and 
DH-233 gave significantly better yield over Hisar 
Anand (check) showing an increase in yield of 
29.4% and 34.2%, respectively. 49 
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At Guntur, among the twelve entries tested 
during 2005-06, LCC-237 recorded highest yield 
of 574 kg/lia. followed by LCC-240 and LCC-236 
with 570 kg/ha and 562kg/ha, respectively which 
is superior over check, Sadhana (450 kg^a). LCC-
228 recorded highest oil percentage (0.5%) followed 
by LCC-237 (0.44%) compared with 0.35% in the 
check Sadhana. Highest volatile oil yield was 
recorded in LCC. 237 (2.52 L/ha) followed by 
LCC.228 (2.47 L/ha) and LCC 236 (2.36 L/lia). 

The trial started in Jobner in Rabi 2004-05 
with 10 entries. The analysis of variance revealed 
significant differences among the entries for all the 
trails including seed yield. The seed yield ranged 
from 1017.36 to 1645 83 kg/ha. Of the 10 entries 
evaluated, UD-20-130-278 recorded maximum seed 
yield of 1645.83 kg/ha, followed by UD-475 
(1576 36 kg/ha) RCr-435 check (1444.44 kg/ha) 
UD-630 (1434.03 kg/lia), Merigold-6 (1409.72 kg/ 
ha), while lowest yield of 1017.36 kg/ha was 
recorded in UD-707. 

At Jagudan the mean yield data over the three 
years (2002-03 to 2004-05) showed significant yield 

differences among entries. An entry, JCr-340 
recorded maximum yield of 1856 kg/ha (Table 50) 
which out yielded the check variety. 

6.3 Quality evaluation trial 

6.3.1 Quality evaluation in coriander 

{Jobner) 

At Jobner. sixteen entries of coriander under 
CVT were analysed for volatile oil content during 
Rabi 2002-03 to 2004-05. During 2004-05, the 
volatile oil content of the CVT entries ranged from 
0.32 to 0.47%. The maximum volatile oil of 0.47% 
was observed in UD-118 and RCr-435 (check). The 
mean performance of the three years data presented 
in Table-51 indicated that the mean volatile oil 
content ranged from 0.36 to. 0.49%). The maximum 
mean volatile oil of 0.49% was observed in UD-
118, followed by 0.47% in RCr-435 (check) 0.45% 
in DH-234 and LCC-175, 0.44% in UD-480 and 
DH-205 and minimum of 0.36%) in RCr-20 (check). 
The entry UD-480 ranked first in terms of mean 
volatile oil yield (5.83 L/ha), followed by UD-118 
(5.72 L/ha, DH-234 (4.59 L/ha), RCr-435 check 
(4.53 L/ha) and J. Cori-328 (3.82 L/ha) 

Tabic 50. Yield performance of coriander accession under lET-Jagudan 

Treatment 

2002-03 

Yield (kg/ha ') 

2003-04 2004-05 

% increase over check 

Mean 

JCr-333 

JCr- 340 

JCr- 342 

JCr- 375 

JCr- 376 

JCr-391 

JCi - 393 

JCr - 402 

JCr- 403 

GC0.-2 (Check) 

S Em + 

C D. (P=0 05) 

C V. % 

1087 

1295 

997 

1258 

997 

919 

1217 

1160 

1336 

1340 

53 

157 

7 86 

1889 

2200 

1637 

1877 

1870 

1562 

1789 

1573 

1877 

1986 

108 

320 

10.23 

1888 

2073 

1781 

1960 

1871 

1397 

1720 

1863 

1771 

1782 

99 

294 

9.46 

1621 

1856 

1472 

1698 

1579 

1293 

1575 

1532 

1661 

1703 

55 

156 

9 73 

8 98 

Table 51. Mean volatile oil content of coriander entries under CVT (2002-03 to 2004-2005) - Jobner 

Entrv Mean seed >icld (kg/ha) 

2002-03 

Volatile oil (%) 

2003-04 2004-05 

Mean volatile oil yield (l/ha) 

Mean 

50 
UD-118 

UD-480 

DH - 205 

1167 3 

1324 8 

853.5 

05 

0.5 

0.5 

05 

04 

05 

0.5 

0 4 

04 

05 

04 

04 

57 

5.8 

3.8 
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Entrj' Mean seed yield (kg/ha) Volatile oil (%) 

2002-03 2003-04 2004-05 

Mean volatile oil yield (I/ha) 

Mean 

DH - 234 

J.Cori - 328 

J.Con - 360 

LCC- 174 

LCC - 225 

RCr - 20 (Chec k) 

RCr - 435 (Check) 

Local (Check) 

1020.2 

909.2 

924 3 

592 1 

734 4 

894 8 

964.6 

630 2 

06 

05 

0.4 

05 

0.5 

04 

0.5 

04 

0.5 

0.5 

0.5 

0.5 

04 

0.4 

05 

0.4 

0.3 

0.4 

04 

0.4 

03 

04 

0.5 

0 3 

0.5 

04 

0.4 

05 

04 

04 

0.5 

0.4 

4.5 

3.8 

3.8 

2.7 

2.9 

3.2 

45 

2.5 

The ten entries of coriander under lET were 
also tested for volatile oil content at Jobner during 
Rabi 2004-05. The volatile oil content of the lET 
entries ranged from 0.25 to 0.47%. The maximum 
volatile oil of 0.47% was observed in Mengold-6 
followed by UD-475 and UD-20-130-278 (0.43%), 
UD-707 (0.40%), RCr-435 check (0.37%) and UD-
627 (0.35%) and minimum on local check (0.25%). 
The entries UD-20-130-278, UD-475 and Merigold-
6 have shown better performance compared- to best 
check variety RCr-435 with respect to volatile oil 
yield (1/ha). 

6.4 Nutrient Management Trial 

6.4.1 Response of coriander to micronutrients 

{Guntur) 

The study conducted at Guntur for one year 
during 2004-05 revealed that micronutrients sprays 

(viz, Zn SO,, Fe So^, Cu SO,, Mn SO, alone at 0.25% 
and 0.50% and all combinations at 0.25% and 0.50% 
(consisting of 12 treatments) had significant effect 
on coriander growth and yield. The observations 
recorded significant difference among plant height, 
number of primary branches, secondary branches, 
number of days to 50%i flowering, number of umbels 
per plant, number, of umbellets per umbel and yield. 
Among the twelve treatments, treatment T-10 
(Table 52) recorded significantly highest yield (940 
kg/ha), followed by Fe SO, 0.5% (927 kg/ha) and 
Zn SO, 0.5% (922 kg/ha) which are on par with 
each other and significantly superior over control 
(801 kg/ha). 

6.4.1 Effect of biofertilizer, Azospirillum on 
coriander 

(Coimbatore and Kumarganj) 

The experiment conducted at Coimbatore to 

Table 52. Yield response of coriander to micronutrients -Guntur 

Name of the treatment No. of umbel 
lets per umbel 

Days to 
Maturity 

Yield per 
plot (gm) 

Yield per 
ha (kg) 

T-I ZnSOO.25% 
4 

T-2 ZnSO,0 5% 

T-3 FeSO,0 25% 

T-4 FeSO,0.5% 

T-5 CuSO, 0 25% 

T-6 CuSO, 0 5% 
A 

1-1 MnSO, 0.25% 

T-8 MnSO, 0.5% 

T-9 ZnSO, + FeS04 + CuSO + 

T-10 ZnSO + FeSO + CuSO + 
4 4 

T-11 Water 

Control 

CD (P=0.05) 

CV% 

MnSO, 0.25%'^ 

MnSO, 0.25%^^ 

5.7 

5.7 

6.3 

64 

60 

4.9 

5.2 

. 5.5 

62 

6.4 

50 

4.4 

10 

103 

85 0 

85 0 

86.3 

85.0 

83.7 

85.0 

84.7 

84.7 

84.3 

84 7 

84 7 

83 0 

1.4 

1 0 

787 

887 

829 

891 

790 

822 

763 

753 

873 

904 

777 

770 

105 4 

7 6 

818 

922 

862 

927 

822 

855 

794 

783 

908 

940 

808 

801 

109 77 

7.6 
51 
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Study tlie efficacy ofAzo.spiri/luni and graded levels 
of nitrogen on yield of coriander variety. The study 
revealed that application of FYM (5 t/ha) + 
inorganic N (50%) + Azospirilhim (1.5 kg- seed 
Ireatment) has recorded the highest yield of 435.2 
kg/ha against 296.3 kg/ha in control. 

The trial at Kumarganj experiment was 
conducted on variety Pant Haritima with 10 
treatments in RBD during 2005-06. Observations 
were recorded on yield and ancillary characters. 
Maximum seed yield (1.37 t ha ') was recorded by 
application of FYM 10 t ha' + Azospirillum 1.5 kg 
ha ' seed treatment followed by inorganic nitrogen 
100 % + Azospirillum 1.5 kg ha"' seed treatment + 
FYM 5 t ha ' producing seed yield (1.33 t ha'). 

6.4.3 Effect of bioregulators on coriander 

{Jobner, Kumarganj, Dholi and Guntur) 

The experiment consisting of 13 treatment 
combinations comprising 4 bio- regulators laid out 
at .lobner in 2004-05. The application of NAA 50 
ppm resulted in significantly higher seed yield of 
coriander (1728 kg/ha) but it was at par with 
Triacontanol 1.0 ml/1. Triacontanol 1.0 ml/I was 

also significantly superior over Triacontanol 0.5 ml/ 
1 and water spray. Data further indicated that with 
the increase in number of sprays, the seed yield also 
showed increasing trend but the significant response 
was observed upto 2 sprays i.e. at 40 and 60 DAS. 

At Guntur during 2005-06 Rahi season two 
growth regulators viz., Triacantanol and lAAat two 
doses and three levels of spray timings were studied 
to know the effect on yield. Among different 
treatments, NAA 10 ppm recorded significantly 
highest yield (600 kg/ha) which is on par with 
Triacantamole I ml (580 kg/ ha). The effect of 
number of sprays, two spraying at 40 and 60 DAS 
recorded significantly highest yield (553 kg/ha). 
(Tabic 53). 

At Dholi, spraying of Triacontanol @ 0.5ml/ 
1 of water gave the maximum number of branches 
per plant (7.61) number of umbels per plant (52.66), 
number of grains per umbel (29.69), yield per plot 
(1.43 kg) (1.43 kg) which is followed by application 
of Triacontanol application @ 1.0 ml/litre of water 
study also revealed that three sprays at 40, 60 and 
80 DAS gave the maximum number of umbels per 
plant 53.15 number of grains/umbel (29.23) yield 
per plot (1.33 kg). 

Table 53. Effect of bioregulators on coriander yield (kg/ha) - Guntur 

Factor-1 
Factor-2 

Tria. 1.0 
ml/It 

Tria.0.5 
ml/It 

NAA 10 
ppm 

NAA 50 Water Control Mean 

40 DAS 
40 & 60 DAS 
40, 60& SODAS 
MEAN 
CD (Factor-1)(P= 0.05) 
CD (Facior-2) (P=0.05) 
Inicraciion 
CV (%) 

509 
645 
586 
580 
55.6 
.39.4 
NS 
11.1 

486 
546 
585 
539 

565 
650 
587 
600 

468 
581 
540 
530 

454 
462 
469 
462 

436 
435 
409 
427 

487 
553 
529 

Tabic 54. Performance of coriander germpiasm lines for drought tolerance - Guntur 

Drought tolerance parameter Range Germpiasm lines 

Low High 

52 

Biomass (g/5 plants) 90.0-8.0 

Root length 25.2-4.6 

Shoot length 77.0-23.4 

Root : Shoot Ratio 0.58-0.08 

RWC (at 75 days) 80.0-48.0 

Chlorophyll stability index 0.89-0.45 

Proline (micromoles for grain 55-138 
of fresh leaf at 75 DAS) 

LCC-153(8.0), LCC-177(9.0) 

LCC-154 (4.6), LCC-153 (4.8) 

LCC-153 (23.4), LCC-197 (32.8) 

LCC-154 (0.08), LCC-235 (0.09) 

LCC-179 (48.0), LCC-171 (54.0) 

LCC-195 (0.45), LCC.194 (0.53) 

LCC-212(55), LCC-209(56) 

LCC-241 (90.0), LCC 

LCC-133(25.2), L C C 

LCC-238 (77.0), LCC-

LCC-133 (0.58), LCC 

LCC-190 (80.0), LCC 

LCC-191 (0.89), LCC 

LCC-184(138), LCC-

-162(79.0) 

•171 (12.2) 

•244 (74.6) 

•138(0.28) 

•192(78.0) 

•185(0.89) 

183(136) 

* RWC. Proline and CSl were recorded only in 36 gennplasin lines along with four checks, where as Biomass, Root 
length, Shoot length, Rool-Shoot ratio were recorded in all the 124 gennplasm lines. 
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Experiment was conducted on variety Pant 
Haritma with 13 treatments in RBD during 2005-
06 at Kumarganj. The study indicated that spray of 
Tricontanol 1.0 ml per liter of water (3 spray) 40, 
60, 80 days (T6) given highest seed yield 1.51 t ha" 
' followed by spray of NAA-50 ppm (3 spray) 40, 
60, 80 days (T9) and NAA-50 ppm (2 spray) 40,60 
days (T8) 1.49 t ha ' and 1.39 t ha ' , respectively. 

6.4.4 Identification of drought and alkalinity 
tolerance source in coriander 

(Guntur and Kumarganj) 

At Guntur during 2005-06, 124 gennplasm 
lines were evaluated for their drought tolerance and 
among these 36 lines were studied for their 
physiological ability of drought tolerance using 
relative water content and leaf proline content and 
chlorophyll stability index as drought tolerance 
parameters. The data related to plant and 
physiological parameters of drought are given in 
Table 54. 

Among the genotypes evaluated, maximum 
biomass was recorded in LCC-241 (90 g/five 
plants). Among the forty lines tested for their 
drought physiology, RWC value at 75 DAS ranged 
from 48.0 (LCC-179-48.0, LCC-171-54.0) to 80.0 
(LCC-190-80.0, LCC-192-78.0). The chlorophyll 
stability index at 45 DAS ranged from 0.45 (LCC-
195-0.45, LCC-194-0.53) to 0.89 (LCC-191-0.89, 
LCC-185-0.89). The leaf proline content at 75 DAS 
ranged from 55.0 (LCC-212-55.0, LCC-209-56.0) 
to 138.0 (LCC-184-138.0, LCC-183-136.0). 

At Kumarganj during 2005-06 the 
experiment was conducted to test 10 varieties of 
coriander at various ESP levels increasing the ESP 
levels up to 40 decrease the seed yield per plant. 
The maximum seed yield per plant 45 g was 
obtained when variety NDcor-2 was shown at 10 
ESP level followed by variety (NDcor-8) 38.15 g 
at the same ESP levels. 

6.4 Disease Management Trial 

6.4.1 Management of powdery mildew and stem 
gall in coriander 

(Coimhatore. Raigarb, Jagudan and Joii«er) 

A field trial was conducted to test the efficacy 
of biocontrol agents against stem gall and powdery 
mildew diseases of coriander under field conditions 
during 2005-06 at Coimbatore. The results revealed 
that seed treatments with Pseudomonasfluorescens 

lISR-6 @ 1 Og/kg of seed followed by foliar spraying 
@ 10̂  CPU on 60 DAS was found to be effective to 
contain the powdery mildew disease giving only 
10.66 PDI when compared to control (53.2 PDI) 
and recorded the maximum cost benefit ratio of 
1:2.6. This treatment is on par with wettable sulphur 
@ 0.2% sprayed plot which recorded 9.66 PDI. No 
stem gall disease was noticed during the period. 

At Raigarh, the study is in the second year 
of progress. Minimum disease intensity of powdery 
mildew (20.19%) was observed in T6 (spray with 
wettable sulphur) followed by T5 (20.82%) i.e 
carbendazim (bavistin) as soil drench and spray 
(0.1%). Maximum plot yield (1.07 kg) were 
recorded in T5 followed by T6 and statistically at 
par in respect of disease intensity and yield. 
Maximum disease intensity (73.16%) and minimum 
plot yield (30 kg) recorded in control. 

In the trial on the management of stem gall 
of coriander at Raigarh, minimum disease incidence 
of 13.74%) was observed in treatment T4 (seed 
treatment, soil drench Tridemorph (Calixin) 0.1%) 
-I- spray with calixin 0 .1% after 60 days) and 
maximum plot yield 0.94 kg was recorded in 
treatment Tl (Soil solarization + soil application of 
Trichoderma (1 kg/plot) + spray with Tridemorph 
(calixin) 0.1 % after 60 days of sowing) followed 
by T4. In respect of disease intensity and plot yield 
Tl , T4 and T5 were statistically at par. Maximum 
disease intensity (43.74%) and minimum plot yield 
0.39 kg were observed in control. 

At Jagudan, the incidence of powdery 
mildew was high and stem gall disease was not 
reported. Evaluation of various biocontrol agents 
and fungicides for the management of the disease 
did not give significant results. However, as in the 
last year the minimum incidence was found in 
treatment T-4 (seed treatment and soil drench with 
Tridemorph (Calixin) 0.01%) + spray with the same 
on 60 DAS). 

At Jobner, a field experiment with seven 
treatments was conducted in Rabi 2004-05. Out of 
the seven treatments including control minimum 
powdery mildew (0-score) with maximum seed yield 
of 1860 kg/ha was recorded in the treatment where 
solarization + soil application of Trichoderma + 
sprayed with calixin followed by spray with wettable 
sulphur, with the seed yield of 1720 kg/ha. The 
control resulted in maximum disease incidence (4-
score) and seed yield 1370 kg/ha as compared to all 

53 
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Table 55. Management of powdery 

Treatment 

mildew and stem gall in 

Soil solarization + soil 
application of Trichoderma + spray with calixin 

Seed treatrrent with Pseudomonas flourescence 
Spray with P.flourescence 

Soil application of Bacillus subtilis + 
with Bacillus subiilis 

Seed treatment and drenching 
calixin + spray with calixin 

Carbendazim (Bavistin) as 
soil drench and spray 

Spray with wettable sulphur 

Control 

CD (p = 0.05) 

spray 

College 

Powdery 
mildew 

(0-4) 

0 

+ 3 

3 

2 

2 

1 

4 

— 

coriander -Jobner 

Research Farm 

Stem Yield 
gall (kg/ha) 
(0-4) 

0 

0 

0 

0 

0 

0 

0 

— 

1860 

1530 

1487 

1377 

1507 

1720 

1370 

202 

Farmer's field 

Powdery 
mildew 

(0-4) 

0 

2 

3 

1 

2 

1 

3 

— 

Stem 
gall 
(0-4) 

0 

3 

3 

1 

2 

2 

4 

— 

Yield 
(kg/ha) 

950 

630 

620 

850 

800 

700 

350 

— 
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other treatments. The stem gall disease did not 
appear during the period (Table 55). 

At Kumarganj, soil drenching and foliar 
spray of Carbendazim (0.2 %) had minimum stem 
gall disease and minimum powdery mildew disease 
was observed when the crop was sprayed with 
wettable sulphur (0.2 %). Maximum yield of 0.502 
t ha ' was obtained with soil application Q{ Bacillus 
subiilis @ 10* CFU and spray of Bacillus subtilis 
@ 10̂  CFU and spray of Bacillus subiilis after 60 
days of sowing over control. 

7. CUMIN 

7.1 Genetic Resources 

7.1.1 Germplasm collection, characterization, 
evaluation, conservation and screening 
against diseases 

{Jagudan. Jobner and Raigarh) 

The Jagudan centre maintains 226 collections 
including 7 exotic ones. The 214 entries of cumin 
were compared with two checks (GC-2 and GC-3) 
during Rabi season. Among them 10 entries 
observed dwarf type and 13 entries identified as high 
yielders which recorded a grain yield of more than 
800 kg/ha. Out of 76 entries tested none of the entry 
was found free from blight disease incidence. The 
PDI ranged from 14 to 95%. The minimum 
incidence was noticed in JC-2000-55 (14%) and 
maximum in UC-341 (95%). 

At Jagudan during the year, 86 entries 
including 10 entries received from Kumarganj were 

screened for the resistance against powdery mildew 
disease under natural condition and the incidence 
ranged from 37.50 to 93.75%. None of the entries 
was found resistant or tolerant against the disease. 
The minimum incidence was reported in JC-2000-
53 (37.50%) followed by JC-2000-46 (40.00%). 
Total 41 entries.were screened for wilt under wilt 
sick plot conditions. None of the entries was found 
tolerant against the disease. The per cent wilt 
disease ranged from 43.09% to 100%, varieties viz. 
GC-3 (43.09%) GC-4 (46.11%) and JC-3 (43.09%) 
GC-4 (46.11%) and JC-2000-4 (47.42%) were 
found resistant. 

Jobner centre maintains a total of 376 
accessions including 6 exotic ones. Out of this, 152 
accessions were evaluated and variability was found 
for all the characters studied. Forty three accessions 
were better than the check variety, UC-223. Some 
of the promising accessions identified on the basis 
of yield per plot were UC-299, UC-274, UC-220, 
UC-331, UC-334, UC-239, UC-225, UC-344, UC-
273, UC-330, UC-333 and UC-343. 

At Jobner out often entries of cumin (CVT), 
entry UC-341, JC-2000-21 and JC-2000-72 gave 
5% wilt and (1 score - bligh) and 1 score - powdery 
mildew with the seed yield of 586 kg/ha, 552 kg/ha 
and 508 kg/ha, respectively. Maximum disease 
incidence was in local check (25% wilt), (3 score -
blight) and (4 score - powdery mildew) with the 
seed yield of 253 kg/ha. Out often (lET) entries of 
cumin, UC-345, CMB-79 and UC-343 gave 
minimum percentage (wilt 10%) (2 score blight) 
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with the seed yield of 383 kg/ha, 349 kg/ha and 
346 kg/lia respectively. The local check resulted in 
maximum disease incidence (wilt 25%) and (3 score 
blight) and (3 score - powdery mildew) with the 
lowest seed yield of 258 kg/ha. 

At Raigarh, out of 8 entries, none of the 
entries germinated and hence the trial failed. The 
cumin germplasm at different centres are given in 
Table 56. 

Table 56. Germplasm collection of Cumin 

Center 

Jobncr 

Jagudan 

Kumarganj 

Total 

C 

Ind 

iiltlvated 

370 

219 

19 

608 

gcnous 

Wild and 
related sp. 

-

-

Exotic 

6 

7 

13 

Total 

376 

226 

19 

621 

7.2.2 CVT 2001-Series IV 

(Jobner) 

The CVT of cumin started in Rabi 2002-03. 
The character wise pooled mean over three data 
indicated that the entries differed significantly for 
all the characters studied. The mean yield 

performance of the entries evaluated over the three 
years (2002-03 to 2004-05) revealed the superior 
performance of UC-341 yielding 405.33 kg/ha 
followed by JC-2000-21 (379.26 kg/ha). The 
obser\'ation on all the yield characters recorded and 
the mean seed yield of the 8 entries over the years 
are presented in Table 57. 

7.3 Varietal Evaluation Trial 

7.3.1 Initial evaluation trial 

(Jagudan) 

At Jagudan, non-significant differences for 
yield observed among entries. The pooled over two 
years data (2003-04 and 2004-05) showed 
significant yield differences among the entries. The 
entries JC-95-12 and JC-95-30 significantly out 
yielded (1042 kg/ha and 10334 kg/ha) than two 
checks GC-2 and GC-3, but on par with another 
check, GC-4. Both these entries are 7-16 days 
earlier in maturity than the checks. 

The trial started in Rabi 2002-03 at Jobner 
consisted of 10 entries and was concluded in Rabi 
2004-05. The pooled mean over three years 
indicated that the entries differed significantly for 
all the characters studied. Mean yield performance 
of the entries presented in Table-58 revealed the 
superior performance of UC-345 yielding 386.88 
kg/ha, followed by UC-349 (332.99 kg/ha), and UC-
348 (221.20 kg/lia). 

Table 57. Yield performance of cumin entries in CVT (Rabi 2002-03, 2003-04 and 2004-05) - Jobner 

Entries 

2002-03 

260 3 
224.8 
262 8 
275.5 
221.5 
225.3 
215.8 
170 8 
38.3 
10.7 

Seed yield (kg/ha) % increase over check 
2003-04 2004-05 Mean 

UC-341 
UC-342 
JC-2000-2J 
JC-2000-22 
JC-2000-27 
JC-2000-72 
RZ-19 (Check) 
Local (Check) 
CD at (P=0.05) 
CV (%) 

369.8 
335.9 
322 9 
244 8 
225.3 
226.7 
247.4 
166.7 
30.7 
77 

585 9 
380.2 
552.1 
471 4 
401.0 
507.8 
289.1 
252.6 

73 2 
11.8 

405.3 
3136 
379.3 
330.6 
282 6 
319.9 
250 7 
196.7 

61 7 
25.1 
51.3 
31 8 
12.7 
27.6 

Table 58. Yield performance of cumin entries evaluated under lET (Rabi 2002-03, 2003-04 and 2004-05) - Jobner 

Entries Seed yield (kg/ha) % increase over check 

2002-03 2003-04 2004-05 Mean 

13.8 UC - 343 

UC - 344 

UC - 345 

294 3 

287.0 

382 0 

322 9 

237 9 

395.8 

346.4 

289 1 

382 8 

321.2 

271.3 

386.9 

55 
37.0 
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Entries 

UC - 346 (CMB-79) 
UC - 347 {CMB-88) 
UC - 348 (CMB-90) 
UC - 349 
RZ- 19 (Check) 
RZ - 209 (Check) 
Local (Check) 
CD (P=0.05) 
CV (%) 

2002-03 

308.0 
261 7 
294.3 
203.3 
308.0 
220 0 
132.0 

8.4 

6.4 Quality evaluation trial 

Seed yield (kg/ha) 

2003-04 

342.0 
236.1 
315.9 
230.9 
218.8 
237.9 
145 8 
33.5 

89 

2004-05 

348.9 
302 1 
309.9 
296.9 
320 3 
294.3 
257.8 

34.5 
14.6 

Mean 

332 9 
266.6 
306 7 
243.7 
282.4 
250 7 
178 6 
66.9 

-

342 (12.79 1/ha). 

% increase over check 

17.9 
-

8.6 

-
-
-
-
-
-

6.4.1 Quality evaluation in cumin 

(Jobner) 

Ten entries of cumin under CVT were 
analysed for volatile oil content during 2002-03 to 
2004-05 at Jobner. The volatile oil content of the 
CVT entries ranged from 3.15% to 5.35% in rabi 
2004-05. The maximum volatile oil of 5.05% was 
obtained in GC-3 followed by 5.05% in JC-2000-
22 and maximum volatile oil yield in terms of litre/ 
ha was observed in JC. 2000-22 (23.80 1/ha), 
followed by UC-341 (22.851/ha) JC-2000-21 (19.32 
1/ha) and mmimum in local (8.34 1/ha). The mean 
performance of three years data (2002-03 to 2004-
05) presented in Table 59 indicated that the mean 
volatile oil content ranged from 3.81% to 4.28%. 
The entry UC-341 ranked first in tenns of mean 
volatile oil yield (15.69 1/ha) followed by JC-2000-
21 (14.75 1/ha), JC-2000-22 (14.15 1/ha) and UC-

The entries of cumin under JET were also 
analysed for volatile oil content during 2002-03 to 
2004-05 at Jobner. The volatile oil content in the 
entries of cumin ranged from 3.53%) to 5.35%) and 
the maximum of 5.35%) was recorded in UC-344 
followed by 5.08% in CMB-88,4.7% in CMB-134, 
4.55% in UC-343 and CMB-90 and 4.45% in RZ-
209 check. The entries UC-343, UC-344, UC-345, 
CMB-88, CMB-90 and CMB-134 have shown 
better performance than the best check RZ-209 with 
respect to volatile oil yield per hectare. 

The mean performance of the volatile oil 
yield data of the three years is presented in Table 
60. The mean volatile oil content of these entries 
ranged from 3.73% to 5.07%). It is noted that all 
the entries except CMB-79 and UC-345 performed 
better than all checks with respect to mean volatile 
oil yield/ha. 

Table 59. Mean volatile oil content of cumin entries (CVT) 2002-03 to 2004-2005-Jobner 

Entrj 

UC-341 
UC - 342 
JC-2000-21 
JC - 2000-22 
JC - 2000-27 
JC - 2000-72 
RZ- 19 (Check) 

56 

Local (Check) 

Table 60. Mean \ 

Entry 

UC - 343 

UC - 344 

UC - 345 

Mean seed 

yield (kg/ha) 

405.3 
313.6 
379 3 
330.6 
282 6 
319.9 
250 7 
196 7 

'olatile oil content of 

Mean seed 

yield (kg/ha) 

386.9 

333 0 

306.7 

2002-03 

3.9 
4.3 
46 
4.6 
4.3 
4.6 
4.6 
3.9 

cumin under 

2002-03 

4.5 

4 3 

4.0 

Volatile oil (%) 

2003-04 

3.8 
4.0 
36 
3 2 
3.6 
4.0 
3.6 
48 

lET- Jobner 

Volatile oil (%) 

2003-04 

4.8 

56 

4.0 

2004-05 

3.90 
4.00 
3.5 
5.1 
37 
32 
33 
3.3 

2004-05 

46 
5.4 

4 1 

Mean 

39 
4.1 
3.9 
4.3 
39 
3.9 
38 
40 

Mean 

4.6 

5 1 

4.0 

Mean volatile 

oil yield (1/ha) 

15.7 
12.8 
14.8 
14 2 
109 
12.5 
96 
79 

.Mean volatile 

oil yield (1/ha) 

179 

169 

123 
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Entry 

CMB-79 

CMB-88 

CMB - 90 

CMB- 134 

RZ- 19 

RZ - 209 (Check) 

Local (Check) 

Mean seed 

yield (kg/ha) 

282 4 

271.3 

266 6 

250 7 

243 7 

321 2 

178 6 

2002-03 

43 

4 3 

40 

38 

40 

4.0 

35 

Volatile oil (%) 

2003-04 

3.4 

5.2 

4.8 

4 8 

4.0 

44 

4.8 

2004-05 

35 

5 1 

4.6 

4.7 

4.1 

4.5 

4.3 

Mean 

37 

4.8 

4.5 

4.4 

4.0 

4.3 

4.2 

Mean volatile 

oil yield (I/ha) 

10.5 

13.1 

11.9 

11.1 

09.8 

13.8 

07.5 

7.5 Disease Management Trial 

7.5.1 Management of wilt and blight disease in 
cumin 

(Jobner and Jagudan) 

A field experiment with ten treatments was 
conducted at Jobner in 2004-05 for the management 
of wilt and blight of cumin. Minimum wilt incidence 
(5%) and (0-score) blight was recorded in the 
treatments where Tnchodenna + FYM applied and 
sprayed with mancozeb (@0.25% and maximum 

seed yield 308 kg/ha was recorded followed by 
vermicompost +Tnchoderma applied and sprayed 
with mancozeb @0.25% with the wilt (8%) and 
blight (1-score) with the seed yield of 282 kg/ha. 
(Table-61) 

Field trial on management of wilt and blight 
diseases in cumin initiated during 2004 at Jagudan 
was continued. The data revealed that the incidence 
of blight disease was high while wilt was very low. 
The result of both the diseases were found non 
significant (Table 62). 

Table 61. Management of wilt and blight in cumin {Rabi, 2004-2005) - Jobner 

Treatment Wilt(%) Blight (%) Seed yield (kg/ha) 

Soil solarization + soil application of 
Trichodenna + FYM (5 t/ha)+ spray with 
mancozeb 0.25% (60 DAS) 

Trichoderma + FYM + spray with 
mancozeb 0.25% (60 DAS) 

Vennicompost ( 2 t /ha)+ Trichoderma + 
spray with mancozeb 0.25% (60 DAS) 

Neem cake (2 t/ha) + Trichoderma + 
spray with mancozeb 0.25% (60 DAS) 

Soil drench with carbendazim 0.1% + 
spray with mancozeb 0.25% (60 DAS) 

Pseudomonas fluorescens (IISR-6) 10 " cfu 
as seed treatment and spray (60 DAS) 

Bacillus subtilis as soil application and 
foliar spray (60 DAS) 

Pseudomonas fluorescens ^ 
Trichoderma as soil application + 
P.f (IISR-6) 10 '̂  cfu as spray (60 DAS) 

B.s. + Trichoderma as soil application + 
P.f. (IISR-6) 10 " cfu as spray (60 DAS) 

Control 

CD (p = 0.05) 

20 251 

5 

8 

10 

10 

20 

20 

25 

25 

25 

0 

1 

2 

2 

3 

3 

2 

3 

4 

308 

282 

236 

232 

210 

192 

205 

175 

174 

15 

57 
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Table 62. Management of wilt and blight disease in cumin -Jagudan 

Treatment Details PDI Blight Wilt (%) Yield (kg/ha) 

Soil solarization - Soil application 
of Tncoderma harzianum + 
spray mancozeb 0.25 % (60 DAS) 

Soil application of Tnchoderma harzianum + 
FYM + spray mancozeb 0.25% (60 DAS) 

Vermicompost soil application of 
Tnchoderma harziamtm + 
spray mancozeb 0.25% (60 DAS) 

Neem cake+ soil application of 
Tnchoderma harziamtm + 
spray mancozeb 0 25% (60 DAS) 
Soil drench with carbendazim 0.1% + 
Spray mancozeb 0 25% (60 DAS) 

PseudomonasJliiorescens (IISR-6) 10* cfu 
as seed treatment and spray (60 DAS) 

BaciUus subtilhs as soil application and 
foliar spray (60 DAS) 

Pseudomonas jluorescens (IISR-6) 10' cfii 
as seed treatment + soil application of 
Tnchoderma harzianum + Pseudomonas 

Jluorescens as spray 

Bacillus subtilhs as soil application + soil 
application of Tnchoderma harzianum + 
Pseudomonas Jluorescens as spray 

Control 

Spray mancozeb 0.25% (40, 50, 60 & 70 DAS) 

S.Em+ 

CD (P=0.05) 

CV (%) 

48.7 

56 0 

53.0 

53.3 

10.0 

13.3 

83 

11 7 

72.2 

66.9 

73.2 

43.1 

60 3 

76.3 

60.3 

71.7 

83 

5.0 

8.3 

67 

46.5 

21.5 

40.4 

30.3 

68.7 6.7 32.3 

60.3 

30.0 

10.9 

NS 

32.7 

83 

10.0 

2.7 

NS 

52.9 

30.8 

136.4 

6 82 

20 1 

20 0 

58 

However, the minimum incidence of blight 
disease reported in the recommended treatment (ie 
spray of mancozeb @ 0.25% at 40, 50, 60 and 70 
DAS) and minimum wilt incidence in Pseudomonas 
(IISR-6) 10' cfu as seed treatment and spray at 60 
DAS. The data on yield showed significant 
difference among treatment with highest yield 
(136.36 kg/ha) reported by sprayof mancozeb @ 
0.25% at 40, 50, 60 and 70 DAS. Other treatments 
were at par with each other. 

8. FENNEL 

8.1 Genetic Resources 

8.1.1 Germplasm collection, characterization, 
evaluation, conservation and screening 
against diseases. 

(Jagudan, Hisar, Dholi,, Jobner and 
Kumarganj) 

The Jagudan centre maintains 119 fennel 

accessions including 4 exotic lines. Out of this, 103 
indigenous and 4 exotic entries were evaluated with 
checks GF-1, GF-2 and GF-11 during 2004-05 and 
promising entries selected for further study. Total 
81 entries were screened against blight disease 
during 2004-05. The disease incidence was very low, 
but none of the entries were found free from disease. 
The minimum disease incidence reported in GF-2 
(check) JF-544, ACC. 1567, ACC-1372, ACC. 1627, 
ACC.1657, ACC. 1655 and ACC. 1677. 

The Hisar centre maintains 94 germplasm 
accessions. During 2004-05,94 accessions of fennel 
were evaluated using PF-35 and GF-1 and local as 
check. The seed yield ranged from 320 g (HF-190) 
to llOOg (HF-107) per 2.5 x 1.2 m plot. Twenty 
three lines gave higher seed yield than the check 
PF-35. The most promising lines were HF-102, HF-
107, HF-114, HF-116, HF-125, HF-129, HF-131, 
HF-149andHF-154. 
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At Dholi, 31 germplasm accessions were 
evaluated and the seed yield langed from 300 g (RF-
4) to 970 g (RF-34) in 5.4 m^ area On the basis of 
the yield performance, 8 accessions gave the 
maximum yield. Accession viz , RF-34 gave 
maximum yield (970 g/5 4 m-). followed by RF-20 
andRF-18(950g/5 4m2). 

At Kumarganj, 40 lines were evaluated in 
augmented design during 2005-06. Yield range was 
0 48-1 25 t /ha. Highest seed yield was recorded in 
NDF-5 (1 25 t /ha ' ) followed by NDF-33 
(1 10 t/ha') The fennel germplasm at different 
centres are given in Table 63. 

Table 63. Germplasm collection of Fennel at the 
AlCRP centres 

Center 

Coimbatore 

Jobner 

Jagudan 

Hisar 

Dholi 

Kumarganj 

Total 

Cultlva 

3 

187 

115 

94 

31 

39 

469 

Indigenous 

ted Wild and Exotic 
related sp. 

-
20 

4 

-
-
-

24 

Total 

3 

207 

119 

94 

31 

39 

493 

8.2 Coordinated Varietal Trial 

8.2.1 CVT-2004-Scries VI 

{Jagudan, Jobne, Dholi, Kumarganj and 
Hisat) 

At Jagudan, among the 12 entries, yield 
differences were found significant. The entries, JF-
444-1 and JF-376 significantly out yielded the 
national check, RF-101 by producing 50.14 and 
48 53 percent higher yield respectively. 

The trial initiated in Rabi 2004-05 at Jobner. 
The analysis of variance revealed significant 
differences among the entries for all the traits 
including seed yield. The seed yield ranged from 
673.33 to 1256.67 kg/ha. Of the 12 entries 
evaluated, UF-205 recorded maximum seed yield 

of 1256 67 kg/ha followed by GF-2 check (1126.67 
kg/ha) UF 207 (1076 67 kg/ha) JF-444-1 (1053 33 
kg/lia) and HF-118 (996 67 kg/ha) while lowest seed 
yield of 673.33 kg/ha was recorded in NDF-12. 

At Hisar, out of 15 entries evaluated during 
2004-05, significant differences were obtained for 
all the parameters observed The maximum seed 
yield (2042kg/ha) was obtained with HF-125 which 
was statistically at par with UF-207, HF-118, UF-
205, HF33 (check) and RF-101 (check) 

At Dholi, the trial conducted fiom 2002-03 
to 2005-06 with 11 entries. Out of which, RF-31 
and RF-21 gave significantly more yield during 
2005-06 compared to check, Rajendra Saurabh. 
RH-31 gave 1380 kg/ha, followed by RF 21 (1330 
kg/ha). Another trial started at Dholi during 
2005-06 with 10 entries. The yield was very low 
and entries did not perform well due to late sowing 

At Kumarganj, experiment was conducted 
with 31 entries in RBD during 2005-06. Plant height 
ranged from 105.67 to 144.00 cm., number of umbel 
per plant from 105.00 to 150 00 and days to maturity 
148.33 to 158 67 days. Highest seed yield was 
recorded as 1.97 t/ha' in NDF-5 followed by 
UF-143, RF-15 and RF-18 (1.91 1.84, 1.84 t ha '), 
respectively. 

8.3 Varietal Evaluation Trial 

8.3.1 Initial evaluation trial 

{Jagudan, Jobner and Hisar) 

The trial with ten entries started in 2004-05 
at Jagudan and non significant yield difference were 
observed among the entries. However, the entries 
JF-501-2 and JF-472-2-3 recorded higher yield 
(2404 and 2342 kg/ha) than check GF-11 during 
2004-05. 

The lET started in Rabi 2002-03 concluded 
in Rabi 2004-05 at Jobner. The characterwise pooled 
mean over three years data indicated that entries 
differed significantly for all the character studied. 
(Table 64). 

Table 64. Yield performance of fennel entries in lET (2002-2003 to 2003-2004 and 2004-05) - Jobner 

Entries Seed yield (kg/ha) % increase over check 
2002-03 2003-04 2004-05 Mean (RF-101) 

11 54 UF-33 

UF-95 

UF- 119 

725 00 

694 33 

798 33 

1284 67 

1048 67 

1135 67 

1230 67 

1156 00 

967 33 

1080 11 

966 33 

967 11 

59 
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Entries 

UF- 128 

UF- 136 

UF- 145 

UF- 175 

UF- 176 

UF- 131 

UF(M)- 1 

RF- 101 (Check) 

Local (Check) 

CD (P=0.05) 

CV (%) 

2002-03 

569.33 

676.67 

812.67 

986.33 

743.33 

979.33 

918.33 

736.00 

481.00 

154.30 

11.99 

Seed yield (kg/ha) 

2003-04 

1032.67 

1232.67 

1293.33 

1194.33 

1055.67 

902.67 

1083.33 

1041.67 

916.67 

124.30 

6.66 

2004-05 

1001.33 

1027.33 

1273.33 

1301.33 

918.00 

986.00 

1199.33 

1127.33 

1060.00 

146.07 

7.81 

% 
Mean 

867.77 

978.89 

1126.44 

1160.66 

905.67 

956.00 

1067.00 

968.33 

819.22 

increase over check 

-
1.09 

16.33 

19.86 

-
-

10.19 

The mean performance of entries evaluated 
in over three years (2002-03 to 2004-05) presented 
in Table 47 revealed the superior performance of 
UF-175 yielding 1160.60 kg/ha followed by UF-
145 (1126.44 kg/lia) UF-33 (1080 kg/ha). 

The lET was conducted with 10 accessions 
at Hisar during 2004-05 and 2005-06. HF-131 and 
HF-143 gave significantly better yield over GF-2 
showing 24.3 and 24.5% increase in yield 
respectively. 

8.2 Quality Evaluation Trial 

8.2.1 Quality evaluation in fennel 

(Jobner) 

At Jobner, 12 entries of fennel under CVT 
were analysed for volatile oil content during rabi-
2004-05 and it ranged from 2.07 to 3.0%. The 
maximum volatile oil of 3.0% was observed in UF-
205 followed by 2.8% in UF-207, 2.73% in NDF-

12, 2.67% in local check. 2.53% in UF-206, JF-
444-1, HF-118 and IRF-101 check and minimum 
of 2.07% in JF-421. The entries UF-205, UF-207 
and JF-4441 have shown better performance as 
compare to the check with respect to volatile oil 
yield/ha. 

The 12 entries of fennel under lET were also 
tested for volatile oil content at Jobner during 2002-
03 to 2004-05. The volatile content of the entries 
of fennel under lET ranged from 2.40 to 3.13% 
during 2004-05. The mean performance of the three 
years data (2002-03 to 2004-05) presented in Table 
65 indicated that the mean volatile oil content in 
these entries ranged form 2.19% to 2.94%. The 
entry UF (M)-l recorded maximum mean volatile 
oil content (2.94%) and also performed better with 
regard to yield as compared to the check varieties. 
The entries UF (M)-l, UF-145 and UF-175 have 
better performance as compared to the best check 
variety RF-101 with respect to volatile oil yield. 

Table 65. Mean volatile oil content of fennel under lET(2002-03 to 2004-2005) 

60 

Entry 

UF-33 

UF-95 

UF- 119 
UF- 128 
UF- 136 

UF - 145 
UF- 175 

UF- 176 
UF- 131 
UF(M)- 1 

RF-101 (Check) 
Local (Check) 

Mean seed 

yield (kg/ha) 
1080.1 

966.3 
967.1 

867.8 
978.9 

1126.4 
1160.7 
905.7 

956.0 
1067.0 

968.3 
819.2 

2002-03 
2.5 

2.5 
2.4 

2.6 
2.4 

2.5 
2.6 

2.8 
2.3 
2.5 

2.5 

2.5 

Volatile oil (%) 

2003-04 
2.4 

2.4 

2.4 

2.2 
2.4 

2.4 
2.2 

2.2 

1.8 
3.4 

2.2 

3.0 

2004-05 
2.6 

3.1 
3.8 
2.6 
3.0 

2.9 
2.7 
2.5 

2.5 
2.9 
2.7 
2. 

Mean 
2.5 
2.7 
2.6 

2.5 

2.6 

2.6 
2.5 
2.5 

2.2 
2.9 
2.5 

2.6 

Mean volatile 

oil yield (I/ha) 
27.0 

25.9 

25.3 
21.4 

25.5 

29.2 
29.1 
22.7 

20.9 
31.4 

24.0 
21.6 
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8.5 Nutrient Management Trial 

8.5.1 Effect of l)io-fertili/.er using Azospirilluin 

(Kiimai ganj) 

The experiment was conducted with variety 
NDF-6 consisting of 10 treatments in RBD during 
2005-06. Observations were recorded on yield and 
yield contributing traits. Maximum seed yield 0.90 
t ha ' was recorded by the application of FYM 10 I 
ha ' + Azoipii ilium 1.5 kg ha ' seed treatment 
followed by FYM 5 t ha ' + Azospirilluin @ 1 5 kg 
ha ' seed treatment (0.74 t ha ') 

8.5.2 Identification of drought/ alkalinity 
tolerance source in fennel 

(Kumarganj) 

The trial initiated to test the various ESP 
levels on 10 varieties/lines of fennel and found that 
the maximum seed yield (51.33 g plant ') was 
recorded under variety V^ (NDF-6) at 10 ESP level 
and next best variety was V^ (NDF-5) which 
produce 50.66 g plant'. Decrease in seed yield per 
plant was noted with increasing the level of ESP in 
fennel. 

9. FENUGREEK 

9.1 Genetic Resources 

9.1.1 Germplasm collection, characterization, 
evaluation, conservation and screening 
against diseases 

(Dholi, Jagudan, Hisar, Guntui; Jobner and 
Kumarganj) 

A total of 26 fenugreek accessions were 
evaluated viz, RMt. 303, RMt.i, RM 28, RM 18 
from Dholi, HM 65 HM 232, HM 376, HM 292, 
HM 444, Hisar sonali and HM 65 from Hisar, NDM 
20, NMD 19 and NDM 25 from Faizabad, UM 363, 
UM 362, UM 351, UM 361, UM 392, UM 1, UM 
352, CM I and CM 145 from Jobner and JF 270 
and JF 244 were evaluated for their growth and 
yield perfonnance at Coimbatore during rabi 2005-
06 CO 2 fenugreek was used as local check. Among 
the 26 accessions, accession RMt.303 recorded the 
highest yield of 1030 kg/ha, followed by JF 244 
which recorded an yield of 870 kg /ha. The accession 
HM 232 recorded the lowest yield of 225 kg/ha. 
All the accessions were screened for their resistance 
against powdery mildew disease. The CVT entries 
RMt 303 and JF 270 recorded the minimum disease 
incidence of 14.23% and 15 23%, respectively. 

Jagudan centre is maintaining 63 fenugreek 
accessions in the gene pool and were evaluated for 
different characters Eleven entries were found 
promising for yield (>2600 kg/ha) During the 
reported period 42 entries were screened against 
powdery mildew disease. The disease incidence was 
minimum and it ranged from 10 to 81 25% None 
of the entries were found free from disease 
incidence. The minimum incidence was noticed in 
Kasun (10%), followed by JFg 13 (18 75%) JFg 
182 (20%) JFg-7 (20%), JFg-181 (20%) JFg-178 
(25%) 

At Jobner, the germplasm entries of 
fenugreek was screened for the resistance against 
diseases. Twenty entries of fenugreek tested against 
root knot nematode at ARS, Durgapura (Jaipur) 
revealed that out of twenty entries, UM-352 and 
UM-351 found resistant and rest others were found 
moderately resistant to highly susceptible. 

Twenty entries of fenugreek screened against 
powdery mildew at farmer's field Danta (Sikar) out 
of which sixteen entries of fenugreek UM-352 and 
UM-351 were found free from powdery mildew 
disease. 

During Rabi 2004-2005, out of 16 CVT 
entries of fenugreek, UM-352 and UM-351 were 
found free from root rot, downy mildew and 
powdery mildew disease with the maximum seed 
yield of 2118 kg/ha and 2080 kg/ha, respectively. 
The local check recorded in maximum disease( 15% 
root rot), (5 score downy mildew) and (4 score, 
powdery mildew) with the minimum seed yield of 
1146 kg/ha. During Rabi 2004-05, out of sixteen 
lET entries of fenugreek, NS-2003-1 and NS-2003-
4 was found free from root rot, downy mildew and 
powdery mildew disease with the maximum seed 
yield of 2590 kg/ha and 2507 kg/ha, respectively. 
The local check resulted in maximum disease (10%) 
root rot, (5 score) downy mildew and (4 score) 
powdery mildew with the minimum seed yield of 
1576 kg/ha. 

Hisar centre maintains 134 fenugreek 
germplasm accessions. During 2004-05 seventy nine 
gemiplasm were evaluated using PEB, Hisar sonaii 
and local as checks. The seed yield ranged form 
5.20q/ha (GC 107) to 22.75q/ha (GC-78). Twenty 
seven lines gave higher yield than PEB and five out 
yielded Hisar sonali. The most promising lines were 
GC-14, GC-20, GC-29, GC-31, GC-78, GC-94, GC-
95, GC-113andGC-13]. 

61 
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During 2005-06 Rahi, 55 accessions were 
evaluated at Guntur and among these LFC-116 
recorded highest yield of 588 kg/ha followed by 
LFC-95, LFC- 111, LFC-90 and LFC-115 with 535, 
534, 522 and 509 kg/ha respectively. The check 
variety, Lam selection-1 recorded an yield of 361 
kg/ha. 

One hundred and nine accessions were 
evaluated at Dholi Out of which RM-70 and RM-
187 produced maximum grain yield of 1.40 kg/6.0 
m^ followed by RM-18 (1.38 kg/6 m^). 

Seventy four germplasm of fenugreek were 
evaluated in augmented design during 2005-06 at 
Kumarganj. Seed yield range was 0.41-2.70 t ha '. 
Highest seed yield was recorded in line NDM-61 
(2.29 t ha ') followed by NDM-9 (2.09 t ha ') and 
NDM-58 (1 941 ha'). The fenugreek germplasm at 
different centres are given in Table 66. 

Tabic 66. Germplasm collection of Fenugreek at the 
AICRP centres 

Center 

Jobner 
Jagudan 
Coimbatorc 
Guntur 
Hisar 
Dhoh 
Raigarh 
Kumarganj 
Solan 
Total 

Indigenous 

Cultivated 

353 
63 ' 

255 
126 
134 
109 

13 
63 
25 

1141 

Wild and 
related 

-
-
-
-
-
-
-
-
-
-

sp. 
Exotic 

12 
-
-
-
-
-
-
-
-

12 

Total 

365 
63 

255 
126 
134 
109 

13 
63 
25 

1153 

9.3 Coordinated Varietal Trial 

9.3.2 CVT 2001-Series V 

(Coimhatore, Jagudan, Hisar, Dhoh, Jobner 
and Kumarganj) 

The CVT was started during 2001 and is in 
the 4th year of progress at Coimbatore. A total of 
26 fenugreek accessions were evaluated for their 
growth and yield performance during Rabi 2005-
06 with CO-2 as check. Among this, RMt 303 
recorded the highest yield of 1030 kg/ha followed 
by JF 244 (870 kg/ha). Ail the accessions were 
screened for their resistance against powdery 
mildew disease. RMt 303 and JF 270 scored the 
minimum disease incidence of 14 23 %and 15 23% 
of PDI respectively. 

The trial was started in 2002-03 at Jagudan 
with 10 entries and the results were non significant 
during 2002-03 and 2003-04. Among the entries, 
significant yield differences were observed in 
2004-05 But none of the entry gave significantly 
superior yield over check. However the entries JFg-
244, HM-376 and JFg-270 gave higher yield (2079 
kg/ha 2059 kg/ha and 2000 kg/ha respectively) The 
pooled over three years data presented in Table 67 
showed significant yield differences due to entnes. 
An entry JFg-244 significantly out yielded (2011 
kg/ha) check GM-1 producing 10.74% higher yield. 

The character wise pooled mean of three 
years also indicated that entnes differed significantly 
for all the morphological and yield characters 
studied The mean performance of the entries 

Table 67. Yield performance of fenugreek under CVT-Jagudan 

Entries 
2002-03 

Yield (kg/ha) 

2003-04 

Mean yield 
2004-05 

% increase over check 
GM-1 Hisar Sonali 

62 

JFg-244 
JFg-270 
UM-351 
UM-352 
IIM-65 
IlM-372 
IIM-376 
IIM-444 
NDM-19 
NDM-25 
GM-1 (Check) 
Hisar Sonali 
S Em + 
C D (P=0 05) 
C V (%) 

*One year data 

2049 
1838 
1822 
1809 
1361 
1544 
1880 
1931 
1657 
1649 
1838 

-
71 

205 
8 08 

1906 
2030 
1575 
1674 
1734 
1730 
1947 
1900 
1678 
1683 
1760 

-
80 

231 
8 98 

2079 
2000 
1772 
1630 
1566 
1815 
2059 
1797 
1786 
1676 
1846 
1951 

102 
295 

11 21 

2011 
1956 
1723 
1166 
1554 
1696 
1962 
1876 
1707 
1569 
1815 

1951* 
52 

145 
9 56 

10 74 
7.71 

8 04 
3 30 

7 49 

3 08 
0 28 

0 56 
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evaluated in CVT over 2001 -02 to 2004-05 revealed 
the superior performance of UM-351 yielding 
1840.68 kg/ha followed by UM-352 (1799.96 kg/ 
ha) (Table 68). 

In the CVT fenugreek at Hisar 12 entries 
evaluated during 2002-03 to 2004-05. Significant 
differences were obtained for all the parameters 
observed. On the basis of average yield of three 

years (2002-03 to 2004-05) the maximum seed yield 
was recorded in HM-444 (213 kg/ha) which was 
32.3% higher over local check. (Table. 69) 

At Dholi, out of 13 genotypes RM-70 and 
RM-28 recorded significantly more yield 1.67 and 
1.55 t/ha respectively than national check Hisar 
Sonali. 

Table 68. Yield performance of fenugreek entries evaluated in CVT (2001-2002 to 2004-2005)- Jagudan 

Entries 

UM-351 

UM-352 

NDM - 25 

JF - 244 

RMt - 1 (Check) 

JF - 270 

HM - 444 

NDM - 19 

HM - 372 

HM-376 

HM-65 

Local (Check) 

RM- 18 

RM-28 

Hisar Sonali (Check) 

NDM - 20 

CD P= (0.05) 

CV (%) 

2001-02 

1668 

1750 

-

1600 

1667 

1500 

-

-

-

-

-

1000 

-

-

-

-

137 

5.01 

Seed yield (kg/ha) 

2002-03 

1944.7 

1797.0 

1745.0 

17.36.3 

1649.7 

1554.0 

1519.0 

1354.3 

1345.3 

1293.3 

1146.0 

1276.0 

-

-

-

-

224.8 

11.57 

2003-04 

1670.2 

1534.8 

1545.2 

1484.4 

•1382.0 

1.345.5 

1267.4 

920.2 

1201.4 

812.5 

928.8 

972.2 

1302.1 

1354.2 

-

-

153.87 

6.21 

2004-05 

2079.9 

2118.1 

1927.1 

1878.5 

1784.7 

1625.0 

1937.5 

1961.8 

1638.9 

1847.2 

1607.6 

1145.8 

1510.4 

1822.9 

1753.5 

1645.8 

323.9 

11.0 

Table 69. Yield performance of fenugreek cultivars under-CVT- Hisar 

Entries 

HM-65 

HM - 372 

HM - 376 

HM - 444 

JF - 244 

JF-270 

UM-351 

UM - 352 

NDM- 19 

NDM - 25 

Local (Check) 

Hisar Sonali 

CD. (P=0.05) 

2002-03 

1667 

1737 

1620 

1780 

1640 

1515 

1550 

1535 

1633 

1478 

1458 

1805 

121 

Seed yield (kg/ha) 

2003-04 

1455 

1625 

1885 

2050 

1960 

1860 

1900 

1700 

1755 

1645 

1550 

1915 

219 

2004-0! 

1771 

2000 

2271 

2562 

2437 

2146 

2500 

2334 

2166 

2125 

1825 

2531 

314 

Mean 

1840.7 

1799.9 

1739.1 

1674.8 

1620.8 

1506.1 

1574.6 

1412.1 

1395.2 

1317.7 

1227.5 

1098.5 

1406.3 

1588.6 

1753.5 

1645.8 

Mean 

1631 

1787 

1925 

2131 

2012 

1840 

1983 

1856 

1851 

1749 

1611 

2084 

227 

% increase over check 

Hisar Sonali 

4.9 

2.7 

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Increase over check (%) 

01.2 

10.9 

19.5 

32.3 

24.9 

14.2 

23.1 

15.2 

14.9 

08.6 

-

29.4 

-
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The trial was conducted witli 30 entries 
including one check with three replications in RBD 
during 2005-06 at Kumarganj. Yield and ancillary 
observations were recorded. Maximum seed yield 
was recorded with genotype NDM-19 (1.94 t ha ') 
followed by JFG-239 (1.59 t ha') HM-65 (1.56 t 
ha-') and nM-350 (1.38 t ha'). Highest plant height 
in entry HM-219 (97.27 cm) number of pods per 
plant NDM-20 (199.1 cm), number of grain per pod 
HM-372 (22.33) and days to maturity in J. Fenu-
244 (147) were observed. 

9.3.3 CVT-2005 Series VI 

{Raigarh and Guntur) 

The trial was initiated with 15 entries at 
Raigarh. Three entries (LFC-87, HM-219 and 
NMD-19) did not germinate at all. Out of the 
remaining 12 entries UN-362 gave highest yield 
(225.77 kg/ha), followed by RM-18(184.09 kg/ha). 
The check Hisar sonali yielded 159.77 kg/ha. 

The CVT with 18 genotype from different 
centres started in 2005-06 at Guntur. The entry, 
HM-219 did not germinate at all and among the 17 

entries evaluated LFC-87 recorded significantly 
higher yield of 433 kg/ha. The check Lam Sel-1 
recorded an yield of 274 kg/ha. Low yield recorded 
in all the entries due to the occurrence of dry root 
rot and lack of precipitation after sowing. 

9.3 Varietal Evaluation Trial 

9.4.1 Initial evaluation trial 

{Jagudan, Jobnei; Hisar and Guntur) 

At Jagudan mean performance of the entries 
for three years (2002-03 to 2004-05) showed 
significant yield difference. An entry, JFg-239 
recorded significantly superior yield (2066 kg/ha) 
than check, GM-1 it was 9.14 per cent higher above 
GM-1, followed by JFg-273 and JFg 232 (Table 70). 

The lET initiated at Jobner in Rabi 2003-04 
with 16 entries. The analysis of variance revealed 
significant differences among the entries for all the 
traits including seed yield. The mean performance 
of the entries over 2003-04 to 2004-05 revealed 
superior performance of NS-2003-1 yielding 
2016.98 kg/ha (Table 71). 

Table 70. Yield performance of lET entries - Jagudan 

Entries 
2002-03 

Yield (kg/ha) 

2003-04 2004-05 Mean 

Increase over check (%) 

Rmt - 305 

JFg- 182 

JFg- 193 

JFg - 228 

JFg-232 

JFg-236 

JFg-239 

JFg - 258 

JFg - 272 

JFg - 273 

G M - i© 

S.Em. + 

CD. (P=0.05) 

C.V(%) 

1898 

2213 

2192 

1988 

2071 

2370 

2071 

2154 

2228 

2102 

93 

NS 

7.60 

1879 

1746 

1848 

1608 

1600 

1780 

1793 

1659 

1881 

1758 

82 

NS 

8.08 

1898 

1719 

1959 

1850 

1855 

2048 

1933 

1782 

1966 

1819 

92 

NS 

8.50 

1892 

1893 

2000 

1815 

1842 

2066 

1932 

1865 

2025 

1893 

52 

148 

8.05 

5.65 

9.14 

2.06 

6.97 
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Tabic 71. Yield performance of fenugrc( 

Entries 

UM - 330 
UM-331 
UM - 337 
NS - 2003 - 1 
NS - 2003 - 2 
NS - 2003 - 3 
NS-2003-4 
NS - 2003 - 5 
NS - 2003 - 6 
NS-2003 -7 
NS - 2003 - 8 
NS - 2003 - 9 
NS-2003- 10 
RMt - 1 (Check) 
RMt - 305 (Check) 
Local (Check) 
CD (P=0.05) 
CV (%) 

•k entries evaluated 

Yield (kg/ha) 

2003-04 

1304.0 
1034.0 
945.3 

1443.7 
1055.7 
1392.7 
1429.3 
1288.7 
983.3 

1156.0 
1274.7 
1128.7 
1237.0 
117S.3 
1203.0 
776.0 
104.6 
5.30 

2004-05 

2062.5 
2166.7 
1861.1 
2590.3 
2361.1 
2291.7 
2506.9 
2152.8 
2222.2 
2159.7 
2083.3 
2208.3 
1972.2 
2277.8 
2326.4 
1576.4 
329.4 

9.1 

in lET-Jobncr 

Mean 

1683.3 
1600.3 
1403.2 
2017.0 
1708.4 
1842.2 
1968.1 
1720.7 
1602.8 
1657.9 
1679.0 
166S.5 
1604.6 
1728.1 
1764.7 
1176.2 

Increase over check (%) 

(Rmt-305) 

-
-
-

14.3 
-

4.2 
11.5 

-
-
-
-
-
-
-
-
-

The lET with 10 accessions was conducted 
at Hisar during 2004-05 to 2005-06. Maximum seed 
yield was recorded in HM-348 (2675 kg/ha), 
followed by HM-355 showing an increase of 25.5 
and 17.9% respectively. 

The trial was conducted for three years 
(2003-04,2004-05 and 2005-06) at Guntur. Among 
the entries, LFC-84 recorded the highest yield of 
665 kg/ha, followed by LFC-77 (621 kg/ha) which 
were on par with check Lam sel.-l. (514 kg/ha) 
during 2005-06.The pooled data over three years 
indicated that all the entries varied significantly with 
respect to growth parameters, yield attributes and 
grain yield except for pod length. Among the entries, 
LFC-84 recorded maximum grain yield of 1069 kg/ 
ha followed by LFC-87 (994 kg/ha) and are 

significantly superior to check Lam sel.-l (826.0 
kg/ha). All the other entries were found on par with 
the check. Lam sel.-l (Table 72). 

A new lET with 12 genotypes were evaluated 
at Guntur during 2005-06. Among the 12 entries 
tested, LFC-103 recorded significantly highest yield 
of 445 kg/ ha, followed by LFC-105 with 402 kg/ 
ha than the check Lam sel-1 (300 kg/ha). 

9.4 Nutrient Management Trail 

9.5.1 Effect of biofertilizers using Azospirillum 
on fenugreek 

(Coimhatore and KumarganJ) 

This trial continued during the fourth year at 
Coimbatore. Results indicated that application of 

Table 72. Performance of Fenugreek entries under lET - Guntur 

Entry No. of seeds per pod Test weight (g/1000 seed) Yield (kg/ha) % increase over check 
LFC-74 
LFC-77 
LFC-82 
LFC-84 
LFC-87 
LFC-90 
LFC-92 
LFC-99 
LFC-100 
LFC-101 
LS-1 (Check) 
CD (P=0.05) 
CV (%) 

11.2 
11.0 
11.2 
13.1 
12.3 
11.4 
10.2 
11.1 
10.6 
10.7 
10.0 
2.2 

11.8 

10.5 
9.1 
9.3 

11.9 
12.4 
10.2 
9.6 
9.9 

10.4 
10.4 
10.7 
2.5 

10.6 

737 
888 
941 

1069 
994 
929 
755 
827 
912 . 
763 
S26 

163.5 
10.9 

-10.8 
7.5 
14.0 
29.4 
20.3 
12.5 
-8.6 
0.1 
10.4 
-7.7 

-
-
-
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FYM (5t/ha) + inorganic nitrogen (100%) and 
Azospirillum 1.5 kg/ha recorded the liighesl plant 
height (55.87 cm) and number of pods per plant 
(23.50). The same treatment also recorded the 
highest yield (700 kg/ha) as against 375 kg/ha in 
control, which received the recommended dose of 
inorganic fertilizer. 

Trial was conducted on variety Hisar Sonali 
with 10 treatments in RBD during 2005-06 at 
Kumarganj. Highest seed yield 1.07 t ha ' was 
recorded by application of FYM 10 t h a ' + 
Azospirillum @ 1.5 kg ha' seed treatment followed 
by FYM 10 t ha' + alone (0.89 t ha''). 

9.5.2 Identification of source of drought 
tolerance in fenugreek 

(GitiUur) 

i-ifty five fenugreek accessions were 
evaluated at Guntur during 2005-06 to identify 
source of drought tolerance. 

Among the gennplasin lines, biomass var
ied from 3.5 g (LFC-87) to 36.88 (LFC-79) per five 
plants. The root length of germplasm lines varied 
form 5.8 cm (LFC-82) to 14.7 cm (LFC-89). Vari
ation in shoot length was 23.6 cm (LFC-82) to 38.8 
cm (LFC-120). The root shot ration of the 
germplasm lines varied form 0.20 (LFC-121) to 0.45 
( 'LFC-72) (Table 73). 

Tal)le 7.̂ . Drought tolerance studies In Fenugreek - Guntur 

Parameter Range 

Low 

Germplasm Lines 

High 

Biomas.s (g/5 plains) 

Root length 

Shoot length 

Root: shoot ratio 

3.5-36.8 

5.8-14.7 

23.6-38.8 

0.2-0.45 

LFC-87 (3.5). LFC-79 (6.1) 

LFC-82 (5.91), LFC-81 (5.81) 

LFC-82 (23.6). LFC-85 (24.4) 

LFC-121 (0 20), LFC-83 (0.21) 

LFC-116 (36.8), LFC-95 (22.7) 

LFC-89 (14.7), LFC-116 (13.91) 

LFC-120 (38.8), LFC-121 (37.6) 

LFC-72 (0.45), LFC-89 (0.43) 
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ICAR - ADHOC PROJECTS 

I 1. Project title 

2. Investigators 

3. Location 

4. Duration 

5. Total cost of the scheme 

6. Progress of the work 

Strengthening the cause of geographical 
indication appellation of major spices 
using molecular and quality profiling 
techniques 

B. Sasikumar 

T. Jolin Zachariah 

Indian Institute of Spices Research, 
Calicut 

1-11-2004 to 31-10-2007 

Rs. 23.524 lakhs 

Sample collection 

Procured the genuine commercial 
samples of Malabar pepper, Indian 
cardamom, Cochin ginger, Aileppey 
tunneric and Rajapuri turmeric from local 
markets. Spices Board, Cochin and from 
farmers. Also procured Sri Lankan, 
Guatemalan cardamom, Vietnam, 
Indonesia and Malaysian peppers through 
Spices Board or through other sources. 

Physical and biochemical 
characterization of Indian, 
Guatemalan and Sri Lankan 
cardamoms 

Physical quality parameters such as 

weight of 100 capsules, number of 
capsules in 100 g, seed husk ratio, bulk 
density (gL'), weight of splits (in 100 g), 
colour intensity, circumference, length of 
capsules and the biochemical parameters 
such as total carbohydrates, starch, 
reducing sugar, protein, total free amino 
acids, phenols, crude fiber, ash, acid 
insoluble ash, volatile oil and moisture are 
given in Table l.GC profiling of volatile 
oil of these traded cardamoms are also 
completed (Table: 2). The study indicates 
the superiority of the Indian cardamom 
in terms of physical and biochemical 
parameters over the Guatemalan and Sri 
Lankan produces. 

Table 1. Comparative physical and biochemical quality parameters of Indian, Guatemalan and Sri Lankan 
cardamoms 

Parameter Indian cardamom Guatemalan cardamom Sri Lankan cardamom 
Weight of lOOcap.sulcs(g) 

No. of capsules in lOOg 

Seed husk ratio 

Bulk density (g/1) 

24.26 ± 0.43 

334 

3:1 

384.64 ± 6.33 

12.18 ±0.27 

807 

1.7:1 

338.08 ±3.45 

18.23 ±0.27 

554 

2.1:1 

286 ± 7.24 
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Pa ni meter 

Weight of splits (ill lOOg) 

Colour intensity 

Circumference of the eapsu 

Length of capsules(ein) 

Moisture (%) 

Essential oil (%) 

Starch (%) 

Carbohydrate (%) 

Reducing sugar (%) 

Phenols (%) 

Protein (%) 

Crude fiber (%) 

Ash (%) 

Acid insoluble ash (%) 

Indian cardamom 

21.46 ±0.49 

23-13 to 24-8 

cs(cm) 2.46 ± 0.02 

1.89±0.12 

5.08 

10 

39.26 

40.16 

3.14 

3.26 

1.03 

16.3 

7.45 

1.76 

Tabic 2. GC-piofilc of volatile oil of cardamoms 

Constituent (Area %) 

Pinene 

Sabinenc+ niyrcene 

Limonenc. 

1,8 eineole 

a lerpinene 

Linaly) acetate 

Gcraniol 

aterpinyl acetate 

Indian cardamom 

1.95 

7.11 

3.60 

32.55 

2.31 

0.79 

2.00 

41.20 

Guatemalan cardamom 

6.8 ±0.30 

24-13 to 24-7 

2.08 ± 0.02 

1.60 ± 0.06 

15.74 

5 

29.4 

35.25 

4.18 

4.75 

1.05 

12.2 

8.4 

1.07 

Guatemalan cardamom 

1.43 

5.62 

3.67 

27.89 

2.32 

1.81 

2.94 

37.93 

Sri Lankan cardamom 

Nil 

24-10 

2.13 ±0.01 

1.95 ± 0.07 

18.84 

14 

29.52 

31.75 

3.17 

3.88 

1.42 

12.5 

8.6 

1.23 

Sri Lankan cardamom 

1.93 

7.00 

3.63 

31.39 

1.90 

3.31 

2.10 

34.92 

c. Ph) steal and biochemical characterization of different traded varieties of black pepper 
(Malabar, Vietnam, and Malaysian) is also completed (Table 3). 

Tabic 3. Comparative physical quality parameters of traded samples of black pepper. 

68 

Parameter 

Bulk density g/1 

Size in mm 

01 cores in % 

Oil % 

Moisture % 

* Tcllicheiy Garbled E 

** Malabar Garbled 

Malabar pepper 
(TGEB*) 

606.85 

: '-4.2 

7.5 

2.3 

12 

Ktra Bold 

Table 4. Comparative biochemical quality 

Parameters 

Starch (%) 

Carbohydrate (%) 

Reducing sugar (%) 

Free amino acids (%) 

Phenols (%) 

Protein (%) 

Malabar pepper 
(TGEB) 

43.00 

45.73 

1.466 

0.380 

0.903 

2.15 

Malabar pepper 
(MG**) 

552 

3 

8.8 

2.3 

11 

Vietnam 

568.8 

4.2-4.7 

7.4 

3.3 

14 

parameters of traded samples of black 

Malabar pepper 
(MG) 

39.41 

41.22 

1.495 

0.355 

1.17 

2.17 

Vietnam 

42.95 

44.80 

1.466 

0.340 

1.24 

1.85 

Malaysian 

198.8 

2.5-3 

11.3 

3.3 

14 

pepper. 

Malaysian 

14.470 

21.41 

1.75 

0.874 

3.32 

3.303 

Panniyur-l 

476.53 

4.2 

8.3 
2 

10 

Panniyurl 

42.33 

45.34 

1.127 

0.048 

0.622 

2.06 
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Standardized llic protocol for the isolation 
of genomic DNA from commercial 
samples of cardamom. 

A modified CTAB method was 
standardized to isolate genomic DNA 
froin the powdered capsules of Indian, 
Guatemalan and Sri Lankan cardamoms. 

Amplification of DNA using RAPD/ 
ISSR 

Ten random decamer primers (RAPD) 
tried for PCR amplification, which 
produced a total of thinyone polymorphic 
bands among the Indian, Guatemalan and 
Sri Lankan cardainoms (Table 1 and 

Figure 1). In case of three ISSR primers 
namely (CAC),GC. {CJC)fiC, 
(GACA), studied, only one primer 
((GAGA), gave two polymorphic band . 
The other two primers did not show any 
different banding pattern among the three 
cardamom. 

7. Technology / protocol / prototype 
model/: process / product (s) developed 

An efficient protocol for the isolation of high 
molecular weight DNA from dry capsules of Indian, 
Sri Lankan and Guatemalan cardamoms is 
developed which will help in PCR based 
characterization of the traded cardamom. This has 
I PR relevance. 

H 1. Project title 

2. Investigator(s) 

3. Location 

4. Duration 

5. Total cost of the scheme 

6. Progress of the work 

Cloning of Phytophthora resistance and 
defense genes from Piper coluhrinum 

K. Johnson George 
M. Anandaraj 

Indian Institute of Spices Research, 
Calicut 

Nov.2004to2005-06 / 2007 

Rs. 16,53,000 

RNA isolation: A modified method based 
on Trizol (Sigma) was tested for isolation of mRN A 
froin P. cohibrinum with the inclusion of beta-
mercaptoethanol (1%) in the isolation buffer. Even 
though the method enabled isolation of good quality 
RNA, the RNA recovery was less compared to the 
method developed by .lohnson et al (2005). The 
sporulating P. capsici cuhures maintained on carrot 
agar medium was used for challenging P. 
coluhrinum plants and the inoculated leaves were 
taken after 12 hours for RNA isolation. 

Targeted amplification for cloning internal 
region of the resistance gene: 

Targeted amplification of an R gene from 
mRNA population isolated from P. coluhrinum 
challenged with P. capsici was done using 
degenerate primers, designed for the purpose. Out 
of 14 degenerate primers designed based on 
conserved sequence motif of disease resistance 

genes, the primer set lA and IV A gave positive 
results. 

First strand DNA synthesis was perfonncd 
using a degenerate primer-lV A, second strand 
synthesis and subsequent amplification using 
forward and reverse resistance gene specific 
degenerate primer set lA and IV A. Cloning of the 
fragment was done using a vector suitable for PCR 
product cloning. Sequencing of the differentially 
amplified fragment was done using ABI prism 
technology. 

Sequencing revealed the size of the fragment 
as 252 bp corresponding to 84 amino acids. 
Sequence coinparison of the deduced amino acid 
sequences of the fragment was done with NCBI-
Blast 2 and SAWTED PSI-BLAST tools. The 
sequences could match with already identified 
disease resistance genes in public databases. 
Homologue of known structure to the sequence 
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using SAVVTED-enhanccd PSI-BLAST server 
indic.'iled that tine sequence is also close to 
Pliytophlbum resistance gene viz., blight resistance 
protein RPl gene from Solanitm bulhocasUiinim and 
Rl gene tVom Solanimi tuberosum. Sequence 
similarity was also found between other resistance 

genes from cacao, Sacc/uirum.clc. The fragment, 
having shown significant similarity to NBS-LRR 
containing resistance proteins confirms that the 
fragment belongs to the resistance gene. 

7. Tcchnology/protocol/protofype/model/: 
Nil piocess/product(s) developed 

III 1. Project title 

2. Investi<»atois 

3. Location 

4. Duration 

5. Total cost of the scheme 

6. Progress of the work 

ConseiTation and evaluation of 
Ajwain (Trachyspenmtin ammi L.) 
germplasm for identification high 
yielding quality oil genotypes 

R.V. Paliwal 
Rajesli Pandya 
S. R. Ahmad 

Agriculture Research Sub Station, 
Pratapgarh-312605, (Maharana Pratap 
University of Agriculture & Technology, 
Udaipur) Rajasthan 

1-08-2003 to 3-10-2006 

Rs. 10.88 Lakhs 

In the month of January 2005 and April 2005, 
101 germplasm samples of Ajwain crop have been 
collected from various districts of Madhya Pradesh 
and Rajasthan states. These samples along with 58 
selected samples of previous year were sown in 
August 2005 at the station ajid evaluated for various 
yield and oil characters. These lines were also 
screened for various disease reactions. In January 
2006,40 superior cultures have been selected having 
higher seed yield and/or oil percentage and diseases 

resistance types. 40 superiour lined having higher 
seed yield and/or oil percentage were finally selected 
for testing in large scale multilocation trials for 
confirmation of results. Beside these, a new Ajwain 
variety Pratap Ajwain-1 (RPA-99) has been 
developed from local gennplasm after testing it for 
five years in multilocation trials (from the year 2001 
to 2005). The variety will be released for cultivation 
in Rajasthan under conserved moisture situation. 

Seed yield and ancillary characters of 40 selected lines (2005-06) 

S. No Accession 
No. 

Seed yield 
per entry (g) 

Umbels 
per plant 

Umbcllets 
per Umbel 

Days to 
nialuritv 

Volatile 
Oil % 

70 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

AGP-4 

AGP-5 

AGP - 7 

AGP-9 

AGP - 23 

AGP - 26 

AGP-27 

AGP - 29 

AGP-33 

AGP - 34 

AGP - 36 

190 

204 

206 

169 

230 

151 

200 

225 

206 

140 

190 

182 

200 

204 

150 

205 

142 

181 

207 

201 

143 

173 

5 

9 

10 

6 

11 

7 

9 

12 

9 

8 

6 

136 

150 

145 

151 

150 

139 

146 

137 

134 

152 

147 

3.41 

3.54 

3.62 

3.70 

3.97 

3.68 

3.45 

3.24 

3.90 

3.01 

3.62 
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12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Local 

G.A-1 

P.A-1 

AGP - 37 

AGP-38 

AGP-42 

AGP-43 

AGP-46 

AGP - 47 

AGP-48 

AGP-51 

AGP - 68 

AGP - 70 

AGP-73 

AGP-84 

AGP - S5 

AGP-89 

AGP - 90 

AGP- 105 

AGP- 116 

AGP- 123 

AGP- 124 

AGP- 128 

AGP- 130 

AGP- 135 

AGP- 137 

AGP- 141 

AGP- 153 

AGP-158 

AGP- 162 

AGP- 193 

AGP - 200 

(c) 

(c) 

(c) 

154 

195 

163 

222 

188 

144 

171 

199 

227 

200 

204 

220 

182 

209 

163 

142 

156 

175 

170 

226 

271 

221 

145 

188 

225 

201 

170 

196 

198 

162 

181 

219 

140 

185 

155 

210 

190 

142 

166 

195 

211 

204 

199 

201 

170 

193 

165 

138 

150 

181 

170 

212 

141 

208 

160 

175 

212 

205 

165 

190 

186 

188 

200 

210 

5 

9 

8 

11 

10 

10 

9 

8 

10 

12 

10 

11 

6 

7 

9 

8 

11 

9 

8 

10 

6 

11 

12 

5 

9 

11 

10 

8 

6 

9 

10 

n 

141 

144 

140 

145 

139 

142 

151 

138 

150 

150 

135 

145 

144 

149 

140 

139 

143 

150 

150 

148 

142 

146 

140 

145 

150 

149 

139 

145 

144 

160 

154 

148 

3 91 

3.53 

3.11 

3.04 

3.56 

3.94 

3.43 

3.71 

3.93 

3.81 

3.42 

3.96 

3.33 

3.69 

4.00 

3.71 

3.63 

3.70 

3.80 

3.26 

3.40 

3.99 

3.80 

4.00 

3.40 

2.88 

2.50 

3.53 

2.44 

3.58 

3.62 

7. Technology/protocol/prototype/niodel/: 
Process/product developed 

Fourty superior germplasm lines having 
higher seed yield and/or oil percentage have been 
selected. These lines will be tested in large scale 
multilocation trials for confirmation of results. 
Later on seed of these lines will be send to NBPGR 

New-Delhi and also to NRC on seed Spices at 
Ajiner. 

Further a new variety of Ajwain, Pratap 
Ajwain-1 (RPA-99) has been developed at the 
station for cultivation in Rajasthan State by testing 
it for five years (from 2001 to 2005) at four 
locations, ATC trials, FLD's etc. 

71 
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IV 1. Project tide 

2. Investigators 

3. Location 

4. Duration 

5. Total cost of the scheme 

6. Progress of the work 

Bioecology and integrated management of 
root mealybug {Planucoccus sp.) infesting 
black jDcpper 

S. Devasahayam 
K.M. AbdullaKoya 
M. Anandaraj 

Indian Institute of Spices Research, 
Calicut 

1-7-2003 to 30-6-2006 

Rs. 10,84,616 
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Surveys were conducted in Idukki (15 
locations), Kozhikode (20 locations), Kannur (9 
locations) and Kasaragod (9 locaitons) districts of 
Kerala and Dakshina Kannada (4 locations), Udupi 
(1 location), Uttara Kannada (4 locations) an Hassan 
(9 locations) districts of Karnataka to record the 
incidence of root mealybugs infesting black pepper 
in these areas. 

Infestation by root mealybugs was observed 
in five Icoaitons in Idukki District (in 
Nedumkandam, Thookkupalam, Meppara, Kalthoty 
and Rajakkad) and two locations in Hassan District 
(in Rayarakoppalu and Belagodu) among the 
various locations surveyed. 

IdcntiHcation 

Collections of root mealybugs infesting black 
pepper were made from the various locations 
surveyed and preserved in the laboratory for 
identification. The various species collected were 
also studied for morphological variations, if ay. 

Three species of root mealybugs namely, 
Planococciis sp.,P. ciiri (Risso) and Fcrrisia Virgata 
Ckll. Were recorded infesting roots and basal 
portions of steins of black pepper viens (Fig. 1). 
Planococcus sp. was oval and dome-shaped when 
compared to P. citri which was oval and flat. There 
was not much difference in the external dimensions 
of adult females of both the species. The waxy 
filaments in P. citri on the lateral and posterior 
regions were of uniform size whereas in 
Planococcus sp., the waxy filaments were more 
elongated in the posterior region. F. virgata could 
be easily identified by its elongated oval body with 
(wo dorsal rows of dark patches and with a pair of 
long posterior waxy filaments. 

Nature of damage 

The nature of damage caused by root 
mealybugs infesting black pepper was studied in 
the nursery and field. Colonies or root mealybugs 
were distributed on the main, secondary and tertiary 
roots on rooted cuttings in the nursery and also on 
vines of all age groups in the field. The basal 
portions of stems of vines were also infested, when 
they were under soil/leaf mulch. In some locations 
in Wayanad, the root mealybugs were observed to 
be covered with fungal colonies. Four species of 
ants were observed to tend root mealybug colonies 
in the field. The pest infestation resulted in 
defoliation, yellowing and wilting of leaves and 
lateral branches and alsojnoHality of vines. 

Many of the vines infested with root 
mealybugs were also infected with Phyiophthora 
capsici and nematodes and in such cases, the 
symptoms of damage were more severe along with 
rotting of roots. Experiments to .study the interaction 
of root mealybugs and P. capsici and nematodes 
were set up under greenhouse and simulated field 
conditions. 

Bioecolog\! 

Methods were standardized for studying the 
biology of root mealybug {Planococcus sp) in the 
laboratory. Studies on biology of root mealybug 
were conducted by caging individual specimens in 
micro-cages fixed on pumpkins. The fecundity of 
females, morhpometrics and duration of various 
stages was studied. 

There were three instars in the life history of 
Planococcus sp. and ma|es were yet to be recorded. 
Femacs were viviparous and parthenogenesis 
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probably took place. The fecundity of females 
ranged from 22 to 322. The oviposition period 
ranged form 10 to 40 days. The eggs were oval and 
yellowing orange. The crawlers were light brown 
and generally settled after 2 days. All the instars 
were flesh coloured immediately after moulting. 
The duration of various stages is presented in Table 
I. The total life cycle from 1 instar to adult ranged 
form 18 to 26 days. The preoviposition period 
ranged from 9 to 21 days. The morphometries of 
various stages is presented in Table 2. The seasonal 
incidence of root mealybugs in the field was 
monitored at Wayanad. 

The alternate hosts of root mealybugs were 
recorded in the field at Wayanad. Colonies of root 
mealybugs were observed on banana rhizomes and 
base of stem of coffee and Eryihrina sp. Root 
mealybugcolonies were also observed on roots of 
12 weed plants in black pepper gardens severely 
infested with the pest. 

Mass culturing 

The fruits/ vegetables/ tubers, namely, 
pumpkin, squash, ash gourd, bottle gourd, 
cucumber, water melon (Cucurbitaceae), colocaisa, 
elephant foot yam (Araccae), ginger and turmeric 
(Zingiberaceae) were evaluated for their suitability 
for mass culturing of root mealybugs. The various 
host materials were washed with water and 
immersed in a solution of carbendazim 0.2%and 50 

adult females of Planococcus sp. were inoculated 
on each material. The emergence of crawlers, their 
settlement, growth and multiplication was observed 
and the number of adults available after 1,2 and 3 
months were counted. The earliest date of rooting 
of various materials was also noted. Among the 
various host materials, settlement of crawlers aws 
observed in all the materials except tumieric. 

The number of adults obtained was 
maximum in squash (Cucurbita moschata) when 
compared to all the other materials which also 
remained without rooting up to 88 days after 
inoculation. The number of adults obtained was 
also higher in pumpkin (C. pepo) which remained 
without rooting up to 83 days after inoculation. It 
was concluded that both these materials are suitable 
for culturing Planococcus sp. 

An experiment was also undertaken to 
determine the optimum level of adults to be 
inoculated on C. moschata for multiplication of 
Planococcus sp. The squashes were inoculated 
with 50 and 100 adults each separately and the 
number of adults available was counted 1, 2 and 3 
months after inoculation. 

The study indicated that inoculation of 50 
adults per squash resulted in 654 and 1437 adults 
after 2 and 3 months, respectively; whereas, 
inoculation of 100 adults per squash resulted in 894 
and 1065 adults after 2 and 3 months, respectively. 

1. Project title 

2. Investigators 

3. Location 

4. Duration 

5. Cost of the scheme 

6. Progress of work: 

Studies on salt tolerance in seed spices 
(Fennel, Coriander and Fenugreek) 

A.C. Yadav 
Avtar Singh 
S.K. Sharma 

Chaudhary Charan Singh, 

Haryana Agricultural University, Hisar 

01-04-2004 to 31-03-2007 

Rs.752790/-

Nine genotypes of fennel, & eight of 
coriander; and fifteen of fenugreek which were 
found tolerant to salinity in 2004-05, were grown 
in screen house as well as in a natural saline field 
during 2005-06 for confirmation and further 
selection of 4-5 resistant genotypes of each crop. 

Screen house experiment 

Fennel 

As the salinity level increased, gennination 
was delayed. 73 
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At 6.0 dSm' Ece only five genotypes (A.F-
1, AF-31, AF-127, HF-33 and JF-303) out 
of nine sown could germinate. 

Growth characters like plant height and 
number of branches/plant decreased with 
increase in salinity level. 

Per plant seed yield was found higher in 
control (ranged from 7.2 to 8.6g) which 
reduced with the increase in salinity level. 

At 6.0 dSm' salinity HF-33 gave highest 
(4.0g) seed yield followed by JF-303 and AF-
127. 

Coriander 

Germination was delayed with the increase 
in salinity level. 

At 4.0 dsm' only six genotypes (ACR-12, 
ACR-53, ACR-102, ACR-123, ACR-230 
and Hisar Anand) could germinate. 

At 6.0 d S m ' none of the genotype 
germinated. 

Growth parameters like branches per plant 
and plant height were found higher in control 
which were decreased with the increase in 
salinity level. 

In non-saline control, per plant seed yield of 
eight genotypes ranged from 6.9 to 10.5g. 
However, at 4.0 dsm' salinity level, per plant 
yield of six genotypes survived ranged from 
1.0 to 4.0g. ACR-53 gave maximum (4.0g) 
per plant seed yield. 

Fenugreek 

In non-saline control, the seed of fifteen 
tolerant genotypes geminated from 4'*' to 6* 
day of sowing, however, at 6 d S m ' 
germination of seeds of genotypes ranged 
from 17"' day to 23"* day of sowing. 

At 6,0 dSm' salinity, only five genotypes 
(AM-16, AM-61, AM113, HM-3 and AM-
57)) survived till harvest. 

HM-57 gave maximum per plant seed yield 
in control (30.0g) as well as at 6.0 dSm' ECe 
(6.0g) followed by genotypes HM-3. 

Introduction of salt tolerance 

Germination of fennel and coriander could 
take place up to S.OdSm' salinity in all the 
cycoccl treatments, although it was delayed 
at higher salinity levels. 

At 10.0 dSm ' Ece the seeds of fennel and 
coriander could not germinate in any of the 
cycocel treatments. In case of fenugreek, 
with the seed treatments of Cycocel, the 
seeds were able to germinate even at '0.0 
dSm' salinity. 

Cycocel 500 ppm was found most effective 
in terms of growth and yield of all these three 
crops. 

In fenugreek cv. Hisar Sonali (HM-57) the 
plant could survive upto 6.0 dSm' salinity 
with cycocel 500 ppm treatments which gave 
5.9g per plant seed yield. 

In case of salt solution dipping of seeds in 
6.0dSm-l Ece was found effective in terms 
of growth and yield parameters in the three 
crops tested. 

Induction of salt tolerance 

Nine genotypes of fennel, eight of coriander 
and fifteen of fenugreek were grown in natural saline 
field (salinity ranged from 4.6 to 8.8dSm"' Ece). 

In fennel, HF-33, JF-303, AF-127, AF-1 and 
AF-31 were found tolerant to salinity in 
descending order. 

In coriander, ACR-53, ACR-12 and Hisar 
Anand were found most tolerant to salinity 
as compared to other genotypes. 

In fenugreek, HM-57, HM-3, AM-196, AM-
191 and AM-113 where found more tolerant 
to salinity over rest of the genotypes tested. 

74 
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VI 1. Project title 

2. Investigators 

3. Location 

4. Duration 

5. Total Cost 

6. Progress of the work 

To know the variation in virus litre, virus 
infected black pepper plants belonging to five 
varieties were tested by DAS-ELISA for piper 
yellow mottle virus (PYMV) and Cucumber mosaic 
virus (CMV) at monthly intervals from April 2004 
to March 2005. Results indicated that the 
concentration of both the viruses varied during 
different months of the year. The concentration of 
both the viruses was found to be higher during 
October to January. 

Three varieties of infected black pepper vines 
were selected to study the distribution of PYMV 
and CMV in different parts of the plant through 
DAS-ELISA. Results indicated that concentration 
of PYMV was more in young leaf, old leaf and stem 
followed by spike and root. The concentration of 
CMV was found to be more in young leaf and old 
leaf followed by stem, spike and root. 

Of the 2186 black pepper mother yines' 
belonging to eleven different varieties indexed for 
the presence of PYMV and CMV, 714 plants were 

VII 1. Project title 

2. Investigators 

3. Location 

4. Duration 

5. Total Cost 

6. Progress of work 

Identification and development of 
diagnostics for the viruses causing stunted 
disease in black pepper. 

A. Ishwara Bhat 
R. Suseela Bhai 

Indian Institute of Spices Research 
Calicut 

01-07-05 to 30-06-06 

Rs. 17.10.502/-

fested positive for either one or both the viruses. 
More than 50% of DAS-ELISA positive black 
pepper mother vines did not exhibit any external 
symptoms indicated the need of sensitive technique 
like ELISA to identify virus-free plants. 

Aphid transmission tests were conducted for 
CMV from infected to healthy black pepper using 
fir different species of aphids. Subjecting test plants 
one month after inoculation for the presence of 
CMV through DAS-ELISA confirmed positive 
transmission of the virus. 

In meristem culture to eliminate virus, the 
use of TDZ-containing medium to induce the initial 
growth of dissected meristem and subsequent 
transfer of the enlarged meristem to MS containing 
1 mg/1 BAP and 1 mg/1 lAA was found to be 
promising. Meristem regenerated plants were 
fogted-, hardened and screened for the presence of 
absence of PYMV and CMV through Polymerase 
chain reaction (PCR) 

Investigations on the etiology and 
integrated management of rhizome rot of 
ginger and turmeric in northern Kamataka 

Dr. Srikant Kulkami 
Mr. S.A. Kulkami 
Mr. R.V. Hegde 

Department of Plant Pathology 
University of Agricultural Sciences 
College of Agriculture, Dharwad-590 005, 
Kamataka 

01-04-06 to 31-12-06 

Rs. 16,16,306/- 75 
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For management of rhizome rot, better 
drainage helps in reducing infection, since 
stagnation leads to high inoculum build up and also 
rapid spread of the disease through soil water. Crop 
rotation in ginger is practiced in Karnataka by 
rotating with paddy. It was found to be beneficial 
against rhizome rot disease. Rliizome treatment with 
different fungicides, bioagents, organic amendment 
was done to both ginger and turmeric. The results 
revealed that, in the both the crops, rhizomes treated 
with Carbendazim @ 0/2 per cent was effective in 
reducing per cent disease incidence and increasing 
per cent germination and also yield. The next best 
fijngicides were mancozeb Carbendaziin (SAAF), 
Emissan and Metalaxyl MZ. Rhizome treated with 
different biocontrol agents revealed that, 
Trichoderma harzianum (Dharwad isolate) was 
effective in increasing per cent germination, yield 
by way of reducing per cent disease incidence 
followed by T. harzianum and Pseudomonas 
fluorescens in both the crops. Rhizomes of both 
ginger and turmeric were treated with different 
organic amendments. Among the different organic 
amendments tested, neem cake significantly 
increased the per cent germination, yield and 
reduced per cent disease incidence followed by 
Eupatorium. 

In integrated management studies conducted 
by pot culture method revealed that, the rhizomes 

treated with different components like, Metalaxyl 
MZ, T. harzianum (Dharwad isolate) and soil 
application of neem cake and Carbofuran gave the 
best results. The results revealed that, there was 
increase in per cent germination, yield and decreased 
per cent disease incidence both in ginger and 
turmeric. 

Pathogen population in solarised and 
nonsolarized plots was monitored during the 
experimentation period. Significant reduction in 
pathogen could be noticed in solarised plots. There 
was increase in the population of Trichoderma in 
solarised plot as compared to unsolarized plot. 
There was also significant reduction in biomass of 
weed in solarised plot compared to unsolarized plot. 
This is the added advantage of solarization. The 
experiments results revealed that, there was 
significant increase in the per cent germination in 
solarised plot when compared to non solarised plot. 

Among the different treatments rhizome 
dipped in Metalaxyl MZ @ 0.3% for 30 min.+ Soil 
application of T. harzianum @ 10 kg along with 
25t FYM/ha + Soil application of Eupatorium @ 
lOt/ha recorded highest per cent germination, less 
per cent disease, higher yield of 11720.20 kg/ha. 
This treatment may be recommended to the farming 
community for getting maximum yield by reducing 
the dreaded disease. 

VIII 1. Project title 

2. Investigators 

3. Location 

4. Duration 

5. Total Cost 

6. Progress of worl< 

Molecular characterization and 
Maintenance of National repository of 
Phytophthora 
Dr M. Anandaraj 
Dr. A. Ishwara Bhat 

Indian Institute of Spices Research 
Calicut 

January 2005- September 2007 

Rs. 2553000/-
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Maintenance of National Repository of 
Phytophthora 

Three hundred Phytophthora isolates were 
sub cultured and maintained in agar slants at 15"C 
and also in sterile distilled water at room temperature 
(25±1''C). 

Morpliological characterization of 
Phytophthora isolates 

Thirty Phytophthora isolates from black 
pepper were characterized morphologically based 
on colony morphology, growth rate on agar, 
sporangial morphology and caducity. Growth rate 
ranged from 0.5 mm to 1 mm per hour on carrot agar 
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The sporangial ontogeny were umbellate and 
sympodial. All the isolates produced papillate 
sporangia, with narrow pore, ovoid, obpyriform, and 
ellipsoid in shape. The size of the sporangia was 
23.4- 59.8n.rn x 13-23.4|im. All were caducous and 
mean pedicel length ranged from 31.4jim -182)im. 

Determination of Mating Types 

Forty-eight isolates of Phytophthora from 
various hosts were tested for mating types and 
Oospore production. Of the 48 isolates tested for 
mating type, 38 (79%) were A1 and 10 (21%) A2. 

Cryoprescrvation 

Cryopreservation was done for twelve 
isolates of Phytophthora from four different hosts 
using 10% and 15% sterile Dimethyl Sulfoxide 
(DMSO) in 1.5mi cryovials. These cryovials were 
kept at room temperature for 1 hour to permit the 
uptake of cryoprotectant prior to the cooling process 
and they were deposited under liquid nitrogen at -
196°C. In 10% and 15%DMS0 the Phytophthora 
isolates showed 72%, 55.6% and 55.6% survival 
rate after storing for 24hrs, 15days and 30 days 
respectively. Isolates from cocoa showed good 
survival up to one-month storage in compared to 
black pepper, betel vine and vanilla. 

Molecular characterization of Phytophthora 
RAPD 

Phytophthora isolates were screened using 
12 RAPD primers based on mating type. The 
primers OPAAOl, OPAA02, OPAA03, OPAA08, 
OPAA10, showed polymorphic banding pattern. All 
amplifications revealed scorable polymorphism 
among the isolates. 

ITS-RFLP 

Polymerase chain reaction (PCR) 
amplification of the entire ITS regions 
encompassing ITS 1, 5.8S and ITS2 of the nuclear 
rDNA was done using the primers lTS-6 and ITS-
4. A PCR amplicon of-800 to 975bp was obtained 
for all isolates using ITS 4&6. The amplicons were 
digested with three restriction enzymes, Alu-1, Taq-
1 and Msp-1. The restriction enzymes that produced 
clear and potentially diagnostic patterns were 
selected for analysis of all the Phytophthora isolates. 
Species specific bands were obtained with all the 
three enzymes used. Intraspecific variations were 
observed among all isolates of each species. 

Cloning and sequencing of the ITS products 

Three Phytophthora isolates from Black 
pepper (99-166), coconut (VC-9) and cardamom 
(99-180) were cloned and sequenced. The entire 
sequence of ITS 1, ITS 2 and 5.8S; partial sequences 
of 28 S and 18S regions were obtained. The BLAST 
search of sequences of cloned black pepper isolate 
of Phytophthora showed 98% similarity with P. 
capsici as well as with P. tropicalis. Isolates of 
coconut and cardamom showed 100% similarity 
with P.pahnivora, and P.meadii respectively. 

Designing of Species specific primer 

Nucleotide sequences having internal 
transcribed spacer 1,5.8S ribosomal RNA gene and 
internal transcribed spacer 2 and partial sequence 
of 18S and 28S ribosomal RNA gene of 63 different 
strains of P. capsici were retrieved from Genbank 
and designed a specific primer for P. capsici. 
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Gobal Thrust" held at Department of Plant 
Pathology, Faculty of Agriculture, 
Annamalai University, Annamalainagar -608 
002, Tamil Nadu from 29 - 30 December, 
2005. 

GUNTUR 

Giridhar, K. 2006. Thirty years of Seed Spices 
Research in Andhra Pradesh. Proceedings 
of National Seminar on Emerging Trends in 
Production, Quality, Processing and Export 
of Spices during 29-30 March, 2006 at 
TNAU, Coimbatore. 

Giridhar, K. and Sarada, C. Efficacy of biofertilizers 
on the performance of rainfed coriander in 
vcrtisols. Proceedings of National Seminar 
on Emerging Trends in Production, Quality, 
Processing and Export of Spices during 29-
30 March, 2006 at TNAU Coimbatore. 

Giridhar, K and Sarada, C. 2006. Influence of 
Micronutrients on growth and yield of 
coriander in rainfed vertisols. Proceedings of 
National Seminar on Emerging Trends in 
Production, Quality, Processing and Export 
of Spices during 29-30 March, 2006 at 
TNAU Coimbatore. 

Giridhar, K. and Sarada, C. 2005. Identification of 
Coriander (Coriandnim sativum Linn.) 
genotypes for vertisols of Andhra Pradesh. 
Proceedings of National Symposium on 
current trends in Onion, Garlic, Chillies and 
Seed and Spices production, marketing and 
utilization, 25-27 November 2005 held at 
NRCOG, Rajgununagar, Pune. 
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Sarada, C. and Giridhar, K. 2005. Elite genotypes 
of Coriander {Coriandrum sativum Linn.) 
suitable for rain fed cultivation in Andhra 
Pradesh. Proceedings of National 
Symposium on current trends in Onion, 
Garlic, Chillies and seed and spices 
production, marketing and utilization, 25-27 
November 2005 held at NRCOG, 
Rajgurrunagar, Pune. 

Giridhar, K. and Sarada, C. 2005. Promising methi 
(Trigonella foenum-graecum Linn.) 
genotypes suitable for Andhra Pradesh. 
Proceedings of National Symposium on 
current trends in Onion, Garlic, Chillies and 
seed and spices production, marketing and 
utilization, 25-27 November 2005 held at 
NRCOG, Rajgurrunagar, Pune. 

Sarada, C. and Giridhar, K. Performance of Ajowan 
{Trachispermum ammi L.) genotypes in 
vertisols of KG Zone. Proceedings of 
National Symposium on current trends in 
Onion, Garlic, Chillies and seed and spices 
production, marketing and utilization, 25-27 
November 2005 held at NRCOG, 
Rajgurrunagar, Pune. 

Sarada, C. and Giridhar, K. 2005. Studies on varietal 
performance in Onion {Allium cepa L.). 
.Proceedings of National Symposium on 
current trends in Onion, Garlic, Chillies and 
seed and spices production, marketing and 
utilization, 25-27 November 2005 held at 
NRCOG, Rajgurunagar, Pune. 

PANNIYUR 

Mammootty, K.P and Neema V.P. 2006. Diseases 
of Black Pepper: In Advances of Spices 
Research (ed.) Ravindran P.N., Nirmal Babu, 
K., Shiva, K.N., and Johny A. Kallupurackal., 
Agrobios (India), pp.293-315. 

Mammootty K.P., Koshy Abraham and Reshma 
Vijaya Raghavan. 2005. Effect of time of 
planting on the incidence of Phytophthora 
capsici in Black Pepper nursery. Indian 
Journal of Arecanut, Spices &Medicinal 
plants. 7(2): 66-69. 

PAMPADUMPARA 

Josephrajkumar, A., Romit, C. and George Thomas 
2005. Occurrence of trypsin-like protease in 
cardamom {Elettaria cardamomum Maton). 

Indian Journal of Biochemistry and 
Biophysics 42: 243-245. 

Josephrajkumar, A., Romit, C. and George Thomas 
2005. Aprotinin induced modulation of 
digestive proteinases and growth suppression 
in cardamom shoot and capsule borer, 
Conogethes punctiferalis Guenee. Entomoni 
30(2): 175-180. 

Murugan, M., Josephrajkumar, A., Sheeba, B., 
Vasanthakumar, K. and Ambikadevi, D. 
2005. Essential oil profile of elite small 
cardamom (Elettaria cardamomum M.) 
accessions and their interaction with thrips 
{Sciothrips cardamomi Ramk.) infestation. 
Indian Perfumer 49(2): 219-223. 

Josephrajkumar, A., Ambikadevi, D., Murugan, M. 
and Vasanthakumar, K. 2005. Entomopatho-
genic nematodes- Mass production and 
application in cardamom root grub, 
(Basilepta fulvicorne Jacoby) management. 
Indian Journal of Arecanut, Spices and 
Medicinal Plants 7(2): 54-60. 

Backiyarani, S., Manohari, C , Jebasingh, T, Jacob, 
T. and Usha, R. 2005. Cloning of coat protein 
gene of Kursupara isolate of cardamom 
mosaic virus for developing transgenic virus-
resistant cardamom. Proc. ICAR National 
symposium on Biotechnological 
interventions for improvement of 
horticultural crops-Issues and strategies, 10-
12 January 2005, KAU, Thrissur, pp 136-137. 

HISAR 

Tehlan, S. K., Thakral, K. K and Partap, R S. 2004. 
Hisar Surbhi- A new high yielding variety 
of coriander. In abstr. of papers. National 
symposium on " Commercialization of 
Spices, Medicinal and Aromatic Crops" held 
at IISR, Calicut, Kerala, pp. 6. 

Kamboj, O. P, Bhatia, A. K., Thakral, K. K., Batra, 
V. K. and Mange Ram. 2005. Effect of weed 
control treatments on seed yield and seed 
quality of fenugreek {Trigonella foenum 
graecum L.). Haryana Agric Univ. J. Res. 
35: 69-70. 

Kamboj, O. R, Bhatia, A. K., Thakral, K. K., Batra, 
V. K. and Mange Ram. 2005. Chemical weed 
control in fenugreek seed crop. Haryana 
Agric Univ. J. Res. 35: 105-107. 
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Tehlan, S. K. and Thakral, K. K. 2005. Effect of 
different levels of nitrogen and leaf cutting 
on leaf and seed yield of coriander 
{Coriandntm salivum L.). In abstr. of papers, 
"Nat. Sympo. on current trends in onion, 
garlic, chillies and seed spices- Production, 
marketing and utilization" held at 
Rajgurunagar, Pune. pp. 60-61. 

Tehlan, S. K. and Nain, R. 2005. Effect of irrigation 
and fertility levels on yield and seed quality 
of coriander {Coriandrum sativum L.). Proc. 
Nat. Seminar on "Agrotechnology, Quality, 
Processing and Export of Spices held at 
College of Horticulture, Mandsour (M. P). 
pp. 51-52. 

Nain, R. and Tehlan, S. K. 2005. Effect of irrigation 
and fertility levels on seed yield, consumptive 
use and water use efficiency of coriander 
{Coriandrum sativum L.). In abstr. of papers, 
"Nat. Symp. on current trends in onion, 
garlic, chillies and seed spices-Production, 
marketing and utilization" held at 
Rajgurunagar, Pune pp. 56. 

Satyawan, Thakral, K. K and Bhatia, A. K. 2005. 
Weed Control economics in coriander seed 
crop. In abstr. of papers, Nat. seminar on 
"Role of medicinal and aromatic plants in 
Ayurveda, Unani and Siddha systems of 
medicine" held at HAD, Hisar. pp. 123. 

Kamboj, O. R, Bhatia, A. K., Batra, V. K. and 
Thakral, K. K. 2005. Economics of weed 
control treatments in fenugreek seed crop 
{Trigortella foenum graecum). In abstr. of 
papers, "Nat. Symp. on current trends in 
onion, garlic, chillies and seed spices 
production, marketing and utilization" held 
at Rajgurunagar, Pune pp. 108. 

JOBNER 

Singh, V.V. and E. V. D. Sastry. 2004. Assessment 
of S| progenies in two diverse populations 
of fennel. Journal of Spices and Aromatic 
Crops 13(1): 40-43. 

Singh, V.V. and E.V.D.Sastry. 2005. Association 
studies for seed yield and its attributes in bi-
parental progenies of fennel. Agricultural 
Science Digest. 25(4): 303-304. 

Singh, V.V, E.V.D.Sastry and D.L.Singhania. 2004. 
Comparison of full sib, half sib and S 

progenes in fennel {Foeniculum vulgare 
Mill.). Journal of Spices and Aromatic crops 
13(2): 129-133. 

Singhania D.L., Raje, R.S., Singh, Dhirendra and 
Rajput, S.S.(2005) Fenugreek. Advances in 
Spices Research, History and Achivements 
of Spices Research in India. (Eds. Ravindran, 
RN., Nirmal Babu, K, Shiva, K.N. and 
Kallupurackal, J.A.) AGROBIOS (India), 
Jodhpur Pp 757-783. 

Singhania D.L., Singh, Dhirendra and Raje, R.S. 
(2005) Coriander. Advances in Spices 
Research, History and Achivements of 
Spices Research in India. (Eds. Ravindran, 
RN., Nirmal Babu, K, Shiva, K.N. and 
Kallupurackal, J.A.) AGROBIOS (India), 
Jodhpur Pp677-695. 

Singhania D.L., Singh, Dhirendra and Raje, R.S. 
(2005) Fennel. Advances in Spices Research, 
History and Achievements of Spices 
Research in India. (Eds. Ravindran, P.N., 
Nirmal Babu, K, Shiva, K.N. and 
Kallupurackal, J.A.) AGROBIOS (India), 
Jodhpur. Pp 737-755. 

KUMARGANJ 

Saxena, R. P., Pandey, v. P., Dixit, J. and Singh, V. 
K. 2005. Screening of fennel germplasm 
for blight, presented in National symposium 
on "Current Trends in Onion, Garlic, Chillies 
and Seed Spices. Symsac II, organized by 
Indian Society for Spices held at National 
Research Centre. On Onion and Garlic, 
Rajguru nagar, Pune during25-27 Nov 2005. 

Pandey, V. P, Saxena, R. P, Dixit, J. and Gupta, R. 
K. 2005. Performance of coriander entries 
at Kumarganj, Faizabad, presented in 
National symposium on "Current Trends in 
Onion, Garlic, Chillies and Seed Spices. 
Symsac II, organized by Indian Society for 
Spices held at National Research Centre, On 
Onion and Garlic, Rajguru nagar, Pune 
during 25-27 Nov. 2005. 

Pandey, Alok: Pandey, V. R and Dixit, J. 2006 
Variability of curcuminated oleoresin in 
cytotypes of Curcuma longa L. (Turmeric). 
Paper presented in a national conference on 
medical and aromatic plants, organized at 
Janta Vedic College, Baraut, during 17-18 
Feb. 2006. 
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PUNDIBARI 

Bandyopadhyay, S., Neema, S. and Sharma, N. D. 
2002. Some studies on Trichoderma as 
biocontrol agent. Journal of Mycopatholo-
gical Research. 40(2):81 -87. 

Bandyopadhyay, S., Dutta, S. and Sharma, N. D. 
2003. Studies on effective culture media for 
mass multiplication of effective Trichoderma 
strain. Research on Crops. 4(2): 273-279. 

Bandyopadhyay, S., Sharma, N. D. and Dutta, S. 
2003. Screening of potential Trichoderma 
strains against major root pathogens. Annals 
of Plant Protection Sciences. 11 (1): 163. 

Bandyopadhyay. S., Jash, S. and Dutta, S. 2003. 
Effect of different pH and temperature levels 
on growth and sporulation of Trichoderma. 
Environment and Ecology. 21(4): 770-773. 

Bandyopadhyay, P. M., Bhattacharya, A. K., 
Chowdhury and Dash, S. K. Management of 
leaf blotch and leaf spot of Turmeric. Current 
Agricultural Research. 

Dash, S. K. and Jana, J. C. 2003. Genetic variability 
in a collection of turmeric. Proceeding of 
the national seminar on new perspectives in 
Spices Medicinal and aromatic plants by 
Indian Society for Spices, held at ICAR 
Research Complex for Goa. Old Goa during 
27-29 November 2003, pp. 56-61. 

Dash, S. K. and Bhattacharya, P. M. 2003. Genetic 
Variability of Rhizome yield and its 
component traits in Turmeric, Proceeding 
of the State level seminar on Spices 
production processing and marketing in West 
Bengal, held at Uttar Banga Krishi 
Viswavidyalaya, Pundibari, CoochBehar 
during 25-26 February 2003. pp-50-54. 

Jana, J. C , Dash, S. K. and Bhattacharya, P. M. 
2003. TCP-2 (Suranjana); A promising 
turmeric selection for West Bengal, 
Proceedings of the state level seminar on 
Spices production processing and marketing 
in West Bengal, held at Uttar Banga Krishi 
Viswavidyalaya, Pundibari, CoochBehar 
during 25-26 February 2003. pp-55-58. 

Jana, J. C. and Talukedar, B. 2004. Curing of 
turmeric. Proceedings of the state Level 
Seminar on Spices Production, Processing 
and Marketing in West Bengal, 25-26 Feb. 
2003, Pundibari, pp-55-58. 

Dutta, S., Choudhuri, R and Jana, J. C. 2004. 
Standardization of time for propagation of 
black pepper through runner vine cutting. 
Proceedings of the National Seminar on New 
Perspectives in Spices, Medicinal and 
Aromatic Plants, 27-29 Nov., 2003 Goa, pp. 
152-154. 

Dash, S. K. and Bandyopadhyay, S. 2004. 
Character association and path analysis in 
Turmeric {Curcuma long L.). State level 
seminar on Spices production processing and 
marketing in West Bengal, held at Uttar 
Banga Krishi Viswavidyalaya, Majhian, S. 
Dinajpur, W. B. during 26-27 February 2004. 
p.2.3. 

Badyopadhyay, S., Bhattacharya, P. M., Chowdhury, 
A. K. and Dash, S. K. 2004. Management 
of leaf blotch and leaf spot of Turmeric. State 
level seminar on Spices production 
processing and marketing in West Bengal, 
held at Uttar Banga Krishi Viswavidyalaya, 
Majhian, S. Dinajpur, W. B., during 26-27 
February., 2004, p. 4.2. 
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TECHNICAL PROGRAMMES 

Project Code Title Centers 

BLACK PEPPER 

PEP/CI/1 
PEP/CI/1.1 

PEP/CI/2 
PEP/CI/2.1 

PEP/CI/3 
PEP/CI/3.1 

PEP/CI/3.2 

PEP/CM/2 
PEP/CM/2.1 

PEP/CM/2.2 

PEP/CM/2.3 

PEP/CM/2.4 

PEP/CP/1 

PEP/CP/1.1 

PEP/CP/1.2 

PEP/CP/1.3 

PEP/CP/1.4 
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Genetic Resources 
Germplasm collection, 
characterization, evaluation 
and conservation 

Hybridization Trial 
Intervarietal hybridization to 
evolve high yielding varieties 

Coordinated Varietal Trial (CVT) 
CVT 1991 -Series IV 

CVT 2000 - Series V 

Nutrient Management Trial 
Effect of biofertilizers, Azospirillum 
on black pepper production 

Effect of biofertilizers, P-solubilizer 
on black pepper 

Organic fanning in black pepper 

Development of organic package 
for spices based cropping system -
Observational trial 

Disease Management Trial 

Management oi Phylophlhora 
disease in black pepper nursery 

Control of Phylophthora disease of 
black pepper in farmers' field -
observational trial 

Phytophthora foot rot incidence 
in black pepper under different 
densities in arecanut garden 

Incidence, epidemiology and 
management of anthracnose 
disease of black pepper 

Chintapalle, Dapoli, Panniyur, Pundibari, 
Sirsi and Yercaud 

Panniyur 

Dapoli, Yercaud and Ambalavayal 

Chintapalle, Pampadumpara, Panniyur, 

Sirsi and Ambalavayal 

Panniyur, Sirsi, Yercaud and 
Ambalavayal 

Panniyur, Sirsi, Yercaud and 
Ambalavayal 

Panniyur, Sirsi and Yercaud 

Chintapalle and Dapoli 

Chintapalle, Pampadumpara and Dapoli 

Mudigere, Pampadumpara, Panniyur, 
Sirsi and Ambalavayal 

Panniyur and Sirsi 

Dapoli, Mudigere and Pampadumpara 
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Project Code Title Centers 

PEP/CP/1.5 

PEP/CP/2 

PEP/CP/2.2 

CARDAMOM 

CAR/CI/1 

CAR/CI/1.1 

CAR/CI/2 

CAR/CI/2.1 

CAR/CI/3 

CAR/Cl/3.4 

CARyCI/3.5 

CAR/Cl/4 

CARyCI/4.3 

CARyCI/4.4 

CARyCM/1 

CAR/CM/1.3 

CAR/CM/1.4 

CARyCM/1.5 

CAR/CM/1.6 

CAR/CP/2 

CARyCP/2.3 

CAR/CP/2.4 

CARyCP/2.5 

Management of foot rot disease of Mudigere 
black pepper under coffee based 
cropping system 

Pest Management Trial 

Management of scale-insects of 
black pepper with organic products 

Mudigere ,Pampadumpara 

Genetic Resources 

Germplasm collection, 
characterization, evaluation and 
conservation 

Hybridization and Selection 

Evaluation of OP progenies under 
intensive management 

Coordinated Varietal Trial 

CVT 2000- Series IV 

CVT 2005-series V 

Varietal Evaluation Trial (VET) 

Initial evaluation trial -1 

Initial evaluation trial - II 

Nutrient Management Trial 

Integrated nutrient management in 
cardamom 

Effect of bio-fertilizer, Azospirillum 
on cardamom 

Effect of biofertilizers, P. solubilizers 
on cardamom 

Effect of neem cake on productivity, 
pest and disease incidence in 
cardamom 

Pest Management Trial 

Bioecology of natural enemies 
of major pests of cardamom 

Estimation of quantitative and 
qualitative losses due to thrips 
damage in cardamom 

Shortly infestation on cardamom - Mudigere 
observational trial 

Mudigfere and Pampadumpara 

Mudigere 

Mudigere, Pampadumpara, 
Myladumpara and Sakieshpur 

Pampadumpara, Mudigere 

Mudigere 

Mudigere 

Mudigere 

Mudigere, Pampadumpara and 
Myladumpara 

Mudigere, Pampadumpara and 
Myladumpara 

Mudigere and Pampadumpara, 

Mudigere and Pampadumpara 

Mudigere and Pampadumpara 
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Project Code Title Centers 

GINGER 

GIN/CI/1 

GIN/CI/1.1 

GIN/CI/2 

GIN/CI/2.2 

GIN/CI/2.3 

GIN/CI/3 

GIN/CI/3.1 

GIN/CI/3.2 

GFN/CI/4 

GIN/CI/4.1 

GIN/CM/1 

GIN/CM/1.1 

GrN/CM/1.2 

GIN/CM/1.4 
and Raigarh 

GIN/CP/1 

GIN/CP/1.1 

GIN/CP/1.2 

GIN/CP/1.3 

GIN/CP/1.4 

GIN/CP/1.5 

TURMERIC 

TUR/CI/1 

TUR/CI/1.1 
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Genetic Resources 

Germplasm collection, 
characterization, evaluation 
and conservation 

Coordinated Varietal Trial 

CVT 2000 - Series V 

CVT 2005 - Series VI 

Varietal Evaluation Trial 

Comparative yield trial 
(CYT-I & II) 

Initial evaluation trial (lET) 

Quality Evaluation Trial 

Evaluation of gcnnplasm for 
quality 

Nutrient Management Trial 

Effect of biofertilizer, 
Azospirillum on ginger 

Organic fanning in ginger 

Effect of micronutrients on ginger 

Disease Management Trial 

Disease surveillance and etiology 
of rhizome rot in ginger 

Biocontrol studies on rhizome 
rot of ginger 

Integrated management of 
rhizome rot of ginger 

Integrated management of 
Pylhium, Fusarium and 
Ralstonia on ginger 

Survey and monitoring of 
diseases in ginger 

Genetic Resources 

Germplasm collection, 
characterization, evaluation and 
conservation 

Dholi, Kumarganj, Pottangi, Pundibari, 
Raigarh, Chintapalle and Solan 

Pundibari, Raigarh, Pottangi and Solan 

Solan 

Raigarh and Solan 

Solan 

Solan 

Pundibari, Solan and Ambalavaya! 

Dholi, Solan, Pottangi and Raigarh 

Dholi, Kumarganj, Pottangi, Pundibari 

Pundibari and Solan 

Kumarganj, Pottangi, Raigarh and 
Ambalavayal 

Pundibari, Dholi and Solan 

Dholi, Kumarganj, Pundibari and 
Raigarh 

Pundibari and Raigarh 

Coimbatore, Dholi, Jagtial, Solan, 
Kumarganj, Pottangi, Pundibari and 
Raigarh 
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Project Code Title Centers 

TUR/CI/2 

TURyCI/2.2 

TUR/CI/2.3 

TUR/CI/3 

TURyCI/3.1 

TUR/CI/3.2 

TUR/CI/3.3 

TUR/CI/4 

TUR/Cl/4.1 

TURyCI/4.2 

TUR/CM/1 

TUR/CM/1.1 

TUR/CM/1.2 

TUR/CP/1 

TUR/CP/1.1 

TUR/CP/1.2 

TUR/CP/1.3 

TUR/CP/1.4 

TREE SPICES 

TSP/CI/1 

TSP/CI/1.1 

Coordinated varietal trial 

CVT 2000 - Series V 

CVT-2004-Series VI 

Varietal evaluation trial 

Comparative yield trial (1999-2000) 

Comparative yield trial 2005-06 

Initial evaluation trial 

Quality evaluation trial 

Quality evaluation of germplasm 

Impact of environment on 
quality of turmeric 

Nutrient Management Trial 

Effect of biofertilizer, 
Azospirillum on turmeric 

Organic farming in turmeric 

Disease Management Trial 

Survey and identification of 
disease causing organisms in 
turmeric and screening of turmeric 
geraiplasm against diseases 

Management of Taphrina leaf 
blotch and colletotrichum 
leaf spot of turmeric 

Effect of seed treatment on leaf 
spot and leaf blotch diseases of 
turmeric 

Investigations on the causal 
organism of rhizome rot of 
turmeric and screening of 
biocontrol agents for its 
management 

Genetic Resources 

Germplasm collection, 
characterization, evaluation and 
conservation of clove, 
nutmeg and cinnamon 

Jagtial, Pundibari, Raigarh, Coimbatore 
and Kumarganj 

Chintapalle, Coimbatore, Jagtial, 
Kumarganj, Pottangi, Pundibari and 
Raigarh 

Pundibari and Raigarh 

Jagtial and Coimbatore 

Dholi and Pottangi 

Coimbatore 

Coimbatore 

Coimbatore, Kumarganj and Pundibari 

Pundibari 

Coimbatore, Dholi, Pundibari and 
Raigarh 

Raigarh 

Dholi, Kumarganj, Pundibari and 
Raigarh 

Coimbatore, Jagtial, Pundibari, Dholi, 
Kumarganj, Pottangi and Raigarh 

Dapoli and Yercaud/ Pechiparai 
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Project Code Title Centers 

TSP/CI/2 

TSP/CI/2.1 

TSP/CI/2.2 

TSP/CI/2.3 

TSP/CI/2.4 

TSP/CM/1 

TSP/CM/1.1 

TSP/CP/1 

TSP/CP/1.1 

SEED SPICES 

CORIANDER 

COR/CI/1 

COR/CI/1.1 

COR/CI/2 

COR/CI/2.4 

COR/CI/2.5 

COR/CI/3 

CORyCI/3.2 

COR/CI/4 

CORyCI/4.1 

COR/CM/1 

COR/CM/1.1 

COR/CM/1.2 

COR/CM/1.3 

COR/CM/1.4 

Coordinated Varietal Trial 

CVT 1992 in clove 

CVT 1992 in cinnamon 

CVT 2001 in nutmeg 

CVT 2001 in cassia 

Propagation/Multiplication Trial 

Softwood grafting in clove 

Disease Management Trial 

Survey for disease incidence in 
tree spices 

Genetic Resources 

Germplasm collection, 
description, characterization, 
evaluation, conservation and 
screening against diseases 

Coordinated Varietal Trial 

CVT 2001 - Series V 

CVT 2004 - Production of leafy 
type coriander during off-season 

Varietal Evaluation Trial 

Initial evaluation trial 

Quality Evaluation Trial 

Quality evaluation in coriander 

Nutrient Management Trial 

Response of coriander to 
micronutrients 

Effect of biofertilizer, 
Azospirillum on coriander 

Effect of bio-regulators on 
coriander 

Identification of drought/ 
alkalinity tolerant source in 
coriander 

Yercaud and Pechiparai 

Ambalavayal 

Dapoli and Pechiparai 

Dapoli, Pechiparai and Ambalavayal 

Dapoli 

Dapoli, Pechiparai and Ambalavayal 

Coimbatore, Dholi, Guntur, Hisar, 
Jagudan, Jobner and Kumarganj 

Coimbatore, Hisar, Jobner, Kumarganj, 
Dholi, Jagudan, Guntur and Raigarh 

Coimbatore, Guntur and Hisar 

Hisar, Guntur, Jobner and Jagudan 

Jobner 

Guntur 

Coimbatore and Kumarganj 

Dholi, Guntur, Jobner and Kumarganj 

Guntur and Kumarganj 
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Project Code Title Centers 

COR/CP/l Disease Management Trial 

COR/CP/1.2 Management of powdery 
mildew and stem gall in 
coriander 

CUMIN 

CUM/CI/1 Genetic Resources 

CUM/CI/1.1 Germplasm collection, 
characterization, evaluation 
conservation and screening 
against diseases 

CUM/CI/3 Coordinated Varietal Trial 

CUM/CI/3.3 CVT 2001-Series V 

CUM/Cl/4 Varietal Evaluation Trial 

CUM/CI/4.1 Initial evaluation trial 

CUM/CI/5 Quality Evaluation Trial 

CUM/CI/5.1 Quality evaluation in cumin 

CUM/CP/1 Disease Management Trial 

CUlVf/CP/1.3 Management of wilt and blight 

diseases in cumin 

FENNEL 

FEL/Cl/1 Genetic Resources 
FNL/CI/1.1 Germplasm collection, 

characterization, evaluation, 
conservation and screening 
against diseases 

FNL/CI/3 Coordinated Varietal Trial 

FNL/CI/3.3 CVT - 2004 -Series V 

FNL/Cl/4 Varietal Evaluation Trial 

FNL/CI/4.1 Initial evaluation trial 

FNL/CI/5 Quality evaluation trial 

FNL/CI/5.1 Quality evaluation in fennel 

FNL/CM/1 Nutrient Management Trial 

FNL/CM/1.2 Effect of biofertilizer, 
Azospirillum on fennel 

FNL/CM/1.3 Identification of drought/ 
alkalinity tolerance source 
in fennel 

Coimbatore, Jagudan, Jobner,and 
Raigarh 

Jagudan, Jobner and Raigarh 

Jobner and Jagudan 

Jobner 

Jobner 

Jagudan and Jobner 

DhoH, Hisar, Jagudan, Jobner and 
Kumarganj 

Dholi, Hisar, Jagudan, Jobner and 
Kumarganj 

Hisar, Jobner and Jagudan 

Jobner 

Kumarganj 

Kumarganj 
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Project Code Title Centers 

FENUGREEK 

FGK/CI/1 

FGK/CI/1.1 

FGK/CI/3 

FGKyCI/3.3 

FGK/CI/3.4 

FGK/CI/4 

FGK/CI/4.2 

FGK/CM/Z 

FGK/CM/2.2 

FGKyCM/2.3 

Genetic Resources 

Germplasm collection, 
characterization, 
evaluation conservation 
and screening against diseases 

Coordinated Varietal Trial 

CVT2001 - Series V 

CVT 2005 - Series VI 

Varietal Evaluation Trial 

Initial evaluation trial 

Nutrient Management Trial 

Effect of biofertilizers, 
AzospirillumI Rhizobium on 
fenugreek 

Identification of drought/ 
tolerance source in fenugreek 

Dholi, Guntur, Hisar, Jagudan, Jobner 
and Kumarganj 

Coimbatore, Hisar, Jagudan, Dholi, 
Jobner and Kumarganj 

Raigarh and Guntur 

Guntur, Hisar, Jagudan and Jobner 

Coimbatore and Kumarganj 

Coimbatore and Guntur 
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STAFF POSITION 

PROJECT COORDINATOR'S CELL 
Indian Institute of Spices Research 

Calicut-673 012, Kerala 

Project Coordinator 

Scientist SS (Hort.) 
Technical Information Officer 
Personal Assistant 
Supporting staff 

COORDINATING CENTRES 

Dr M Anandaraj 
(w.e.f 16.02.2006) 
Dr V A Parthasarathy 
(26.01.05 to 15.02.06) 

Dr K N Shiva 
Dr Johny A Kallupurackal 
Ms Alice Thomas 
Mr K Chandran 

Cardamom Research Station, KAU, Pampadumpara 
1. Breeder 

2. Agronomist (Hort.) 
3. Jr Entomologist 
4. Farm Assistant (Sel. Gr.) 
5. Lab Assistant (Grade II) 
6. Peon 

Pepper Research Station, KA U, Panniyur 
1. Pathologist (Assoc. Professor) 
2. Jr Breeder (Assi. Professor) 
3. Jr Pathologist 
4. Jr Horticulturist (Agronomy) 
5. Farm Supervisor (Gr. 1) 
6. Farm Supervisor (Gr. II) 
7. Farm Supervisor (Sr Gr) 
8. Lab Assistant (Gr. I l l ) 
9. Peon (Sel. Gr.) 

.Ms Susamma P George 
(Post shifted to RARS Ambalavayal) 
Dr K Vasantha Kumar 
Dr A Joseph Rajkumar 
Mr C G Pradeep 
Mr C S Manoj 
Mr Paulose Mathew 

Dr K P Mammootty 
Dr V P Neema 
Vacant 
Vacant 
Mr P J Joseph 
Mr K Lakshmanan 
Mr P P Muralidharan 
Ms Ninnala Chellath 
K Rajeev 

3. Regional Research Station, UAS (Bangalore), Mudigere 
1. Pathologist 
2. Agronomist (Hort.) 
3. Breeder 
4. Jr Entomologist 
5. Technical Assistant 

Dr S D Rangaswamy 
Dr M Dinesh Kumar 
Dr S Ganga Prasad 
Dr D Jem la Naik 
Mr Nara/ana 
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90 

6. Technical Assistant 
7. Messenger 

Mr V Mallikarjunappa 
Ms Savithri 1 

Agricultural Research Station, UAS (Dharwad), Sirsi 
1. Jr. Pathologist (Assoc. Prof.) 
2. Jr. Horticulturist 
3. Technical Assistant 

Horticultural Research Station, TNA U, Yercaud 
1. Agronomist (Hort.) : 
2. Jr. Breeder (Hort.) 
Pechiparai) 
3. Lab Assistant : 

Dr M S Lokesh 
Mr Nagesh Naik 
Mr G V Heregowder 

Dr V Lakshmanan 
Dr R Swarnapiria (Posted at HRS 

Mr P Pappu 

Department of Spices & Plantation Crops, TNA U, Coimbatore 
1. Breeder (Horticulturist) 
2. Jr. Pathologist 
3. Agricultural Assistant 

Dr (Mrs.) N. Shoba 
Dr P Muthulakshmi 
Mr R Swaminathan 

Regional Agricultural Research Station, ANGRAU, Chintapalle 
1. Horticulturist 
2. Junior Pathologist 
3. Technical Assistant 

Sri D Lakshminarayana 
Vacant 
Vacant (since April 1990) 

8 Regional Agricultural Research Station, ANGRA U, Jagtial 
1. Jr. Pathologist 
2. Jr. Horticulturist 
3. Technical Assistant 

Dr M. Padma Sri (Leave from Nov. 2005) 
Mr M Raja Naik 
Mr G Srikanth 

Regional Agricultural Research Station, ANGRA U, Guntur 
1. Horticulturist 
2. Jr. Breeder (Hort.) 
3. Sub Assistant 

Smt C Sarada (Leave from 11.11.05) 
Sri K Giridhar 
Mr U Veerabhadra Rao 

10 Department of Vegetable Crops, Dr YSPUHF, Solan 
1. Breeder (Olericulturist) 
2. Jr. Pathologist 
3. Jr. Biochemist 
4. Field Assistant 

/ / High Altitude Research Station, OUAT, Pottangi 
1. Breeder 
2. Jr. Breeder 
3. Technical Assistant 
4. Technical Assistant 

Dr B N Koria 
Dr N P Dohroo 
Dr Neerja Rana 
Mr Rajeshwar Chauhan 

Vacant 
Mr D K Dash 
Mr R C Dash 
Mr B N Sahoo 

12 Department of Genetics and Plant Breeding, SKN College of Agriculture, RAJAU, Jobner 
1. Sr Breeder 
2. Breeder 
3. Jr. Agronomist 
4. Jr. Pathologist 
5. Jr. Biochemist 
6. Technical Assistant 
7. Technical Assistant 

Dr EVD Sastry 
Dr Dhirendra Singh 
Dr N L Jat 
Dr K S Shekhawat 
Vacant 
Dr S S Rajput 
Mr S R Kumawat 
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J7 

18 

19 

13 Main Spices Research Station, SDAU, Jagutlan 

14. 

15. 

16. 

1, Pathologist 
2. Jr. Breeder 
3. Technical Assistant 

Department of Vegetable Ci ops, CCSHAU, Hisai 
1. Horticulturist/Oleoriculturist : 
2. Assistant Scientist (VC) 

Dept. of Horticulture, Tirhu 
1. Horticulturist 
2. Jr. Pathologist 
3. Technical Assistant 

Dept. of Vegetable Science, 
1. Horticulturist 
2. Jr. Pathologist 
3. Jr. Breeder 
4. Technical Assistant 
5. Technical Assistant 

Dr K D Patcl 
Mr G M Patel 
Mr S R Chaudhari 

Dr K K Thakkral 
Dr Suresh Tehlan 

t College of Agriculture, RA U. Dholi 

NDUAT, Kwnarganj 

Dept. of Horticulture, UBKVV, Pundibari 
1. Horticulturist 
2. Jr. Breeder 
3. Jr. Pathologist 
4. Technical Assistant 
5. Technical Assistant 

Dept. of Horticulture, KKV, 
1. Horticulturist 
2. Jr. Pathologist 
3. Jr. Breeder 
4. Technical Assistant 
5. Technical Assistant 

Dapoli 

Dr S P Singh 
Vacant (from 01.1.2C 
(Vacant since incepti 

Dr J Dixit 
Dr R P Saxena 
Dr V P Pandey 
Mr R K Gupta 
Mr VK Singh 

Vacant 
Dr N Bhowmik 
Mr S Bandyopaday 
Mr B Mazumder 
Mr B Dutta 

Dr A D Rangawala 
ProfU AGarde 
Prof R G Khandekai 
Mr S D Tambe 
Mr A B Jadhav 

Regional Agricultural Research Station, IGA V, Raigarh 
1. Horticulturist 
2. Jr. Breeder 
3. Jr. Pathologist 
4. Technical Assistant 
5. Technical Assistant 

Dr C R Gupta 
Dr Shailcsh Tripathi 
Dr A K Singh 
Mr D S Kshatri 
Vacant 
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Statement of fund released to AICRPS centres (2005-06) 

(Rs. in lakhs) 

Name of the Centre 

Pampadumpara(KAU) 

Paiiniyur(KAU) 

Mudigere(UAS-B) 

Sirsi<UAS-D) 

Yercauci(TNAU) 

Coimbatore(TNAU) 

Chinlapalli(APAU) 

.lagtial(APAU) 

Guntur(APAU) 

Solan(YSPUHF) 

Pouangi(OUAT) 

Jobner(RAJAU) 

.lagudan(GAU) 

Hisar(HAU) 

E)holi(RAU) 

Kumarganj(NDUAT) 

Puridibari(BCKVV) 

Dapoli(KKV) 

Raigarh(IGKVV) 

Grand Total 

RK 
sanctioned 

2005-06 

14.177 

12.605 

14.187 

5.619 

7.755 

5.74 

3.334 

4.732 

2.688 

10.79 

2.918 

15.781 

5.848 

7.422 

2.568 

4.301 

7.30 

12.006 

10.229 

150.00 

Amount released 
First 
half 

4.371 

4.535 

5.865 

2.008 

2.438 

2.518 

2.518 

2.008 

2.518 

3.340 

2.818 

6.460 

2.518 

2.978 

2.518 

3.721 

3.730 

3.730 

3.730 

64.412 

Second 
half 

4.370 

4.533 

5.863 

2.007 

2.437 

2.517 

0.816 

2.006 

0.120 

3.410 

0.00 

6.458 

2.516 

2.976 

-
0.580 

3.520 

3.710 

3.710 

51.549 

Tech. 
Assmt. 

O.IO 

0.10 

0.05 

0.05 

0.05 

0,10 

0.15 

0.10 

0.10 

0.05 

0.05 

0.05 

0.05 

1.00 

Addl.fund 
released 

5.436 

3.437 

2.459 

1.604 

2.880 

0.605 

Nil 

0.668 

Nil 

3.900 

Nil 

2.713 

0.714 

1.368 

Nil 

Nil 

Nil 

4.516 

2.739 

33.039 

Grand 
total 

released 

14.177 

12.605 

14.187 

5.619 

7.755 

5.74 

3.334 

4.732 

2.688 

10.79 

2.918 

15.781 

5.848 

7.422 

2.568 

4.301 

7.30 

12.006 

10.229 

150.00 

The BE 2005-06 was Rs. 130.00 L as per the sanctioned X plan EFC Memo. An RE of 150.00 L has been communicated 
vide letter no. F. 15-5/2006-IA (V) dated 27 July 2006. A savings of Rs. 13.039 L was obtained from (6 centres + PC 
cell) Chintapalle (Rs. 1.70), Guntur (Rs. 2.397), Pottangi (Rs. 2.816), Dholi (Rs. 2.516), Kumarganj (3.140), Pundibari 
(0.190) and PC Cell (0.28 L).The overall savings of Rs. 13.039 L + the additional fund of Rs. 20.00 L = 33.039L has 
been released to 13 centres as additional funds under pay and allowances based on RE sactioned. 
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METEOROLOGICAL DATA 2005 

Pampadumpara 

Month Rainfall 
(mm) 

No. of rainy 
days 

Temperature 
(°C) 

Max. Mm. 

Relative humidity 
(%) 

Max. Min. 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

31.6 
31.2 
53.4 

204.6 
60.6 

188.0 
505.2 
165.7 
260.4 
177.6 
250.4 
203.8 

2 
2 
2 

12 
5 

16 
26 
16 
15 
12 
13 
8 

25.1 
26.9 
28.8 
31.5 
30.5 
27.5 
25.0 
27.5 
27.4 
29.0 
27.0 
28.0 

15.9 
16.4 
18.6 
18.0 
17.2 
17.0 
16.5 
16.4 
16.6 
16.0 
14.5 
14.0 

91.3 
85.0 
91.2 

95.00 
94.35 
97.90 
98.45 
96.90 
96.23 
95.68 
94.59 
94.68 

53.7 
40.8 
49.7 

64.86 
65.00 
85.00 
93.13 
78.45 
78.27 
74.52 
80.69 
68.13 

Pannivur 

Month Rainfall 
(mm) 

No. of rainy 
days 

Temperature 
(°C) 

Max. Min. 

Relative humidity 
(%) 

Min. 

Januaiy 
Fcbmary 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

0.8 
-
-

87.5 
10.2 

829.9 
1024.9 
300.7 
406.6 
248.4 
147.8 

16.0 

I 
-
-
5 
2 

24 
29 
22 
20 
14 
9 
1 

34.6 
36.4 
36.9 
36.4 
36.8 
30.6 
28.9 
30.4 
29.7 
31.7 
32.4 
33.5 

22.9 
23.1 
24.8 
26.7 
27.4 
25.6 
25.1 
24.9 
24.7 
25.1 
24.2 
22.6 

89.1 
81.8 
88.4 
83.8 
80.0 
91.2 
93.8 
92.1 
93.2 
89.9 
85.6 
87.4 
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Mudigere 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Sirsi 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Coimbatore 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 

Rainfall 
(mm) 

0.0 
0.0 
0.0 

177.6 
95.0 

461.5 
976.0 
898.4 
379.0 
312.6 

30.6 
0.0 

Rainfall 
(mm) 

0 
31.2 

0 
0.0 
0.0 

498.8 
793.0 
492.0 
341.0 
151.0 

0.0 
0.0 

Rainfall 
(mm) 

-
-

46.2 
77.2 

104.4 
11.4 
40.1 
84.5 
25.4 

333.1 

No. of rainy 
days 

-
-
-
9 
7 

18 
27 
23 
18 
10 
3 

— 

No. of rainy 
days 

0 
5.0 

0 
0.0 
0.0 
15 

28.0 
25.0 
22.0 

9.0 
0.0 
0.0 

No. of rainy 
days 

-
-
3 
5 
7 
2 
3 
4 
3 

13 

Temperature 

Max. 

27.45 
29.89 
32.04 
30.38 
29.75 
25.33 
24.20 
24.75 
24.56 
26.59 
26.40 
26.79 

(°C) 

Min. 

15.16 
18.19 
19.5 

20.28 
20.74 
19.58 
19.45 
19.66 
20.60 
19.87 
19.13 
45.91 

Temperature 

Max. 

29.58 
33.44 
35.53 
35.33 
35.23 
29.85 
27.18 
26.94 
27.80 
30.27 
29.28 
30.19 

(»C) 

Min. 

13.39 
13.26 
17.47 
20.37 
21.56 
21.85 
21.02 
20.82 
20.88 
19.90 
15.52 
13.95 

Temperature 

Max. 

-
-

34.4 
33.9 
34.6 
32.2 
30.7 
31.4 
31.2 
30.7 

CO 
Min. 

-
-

23.2 
23.2 
21.6 
23.8 
23.4 
22.5 
22.6 
22.2 

Relative humidity 

Max. 

82.06 
81.14 
80.09 
83.90 
82.58 
84.73 
86.77 
88.58 
86.56 
88.45 
86.23 
70.67 

(%) 

Min. 

41.93 
36.42 
37.74 
42.90 
48.70 
71.93 
79.61 
83.48 
82.06 
82.51 
81.86 
57.77 

Relative humidity 

Max. 

83.48 
78.93 
74.16 
71.57 
78.39 
86.13 
94.48 
94.39 
92.27 
86.06 
85.60 
90.29 

(%) 

Min. 

64.84 
52.25 
41.48 
42.13 
47.13 
74.93 
93.00 
93.32 
88.30 
81.68 
80.03 
63.19 

Relative humidity 

Max. 

-
-

86 
89 
87 
78 
79 
84 
86 
92 

(%) 

Min. 

-
-

38 
49 
51 
53 
59 
53 
55 
62 
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November 
December 

Chintapalle 

Month 

196.6 
60.1 

Rainfall 
(mm) 

9 
3 

No. of rainy 
days 

28.1 20.3 
29.2 19.1 

Temperature 
CC) 

Max. Min. 

92 66 
93 55 

Relative humidity 
(%) 

Max. Min. 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

3.6 
-

34.2 
57.8 
92.0 

209.2 
155.6 
103.2 • 
542.2 
281.2 

88.8 
6.22 

-
-
3 
7 
5 

12 
10 
10 
16 
21 

3 
1 

12.0 
10.0 
16.5 
18.4 
19.8 
22.5 
21.5 
20.5 
20.3 
19.5 
13.0 
9.8 

27.3 
30.9 
32.4 
32.6 
35.4 
33.1 
27.5 
26.2 
25.5 
25.4 
27.3 
27.5 

83.0 
64.8 
75.5 
76.8 
73.1 
78.6 
74.6 
88.7 
89.3 
90.5 
87.5 
85.0 

46.2 
31.6 
35.9 
48.7 
52.1 
58.0 
59.0 
76.4 
86.5 
84.0 
52.7 
47.5 

Jagtial 

Month Rainfall 
(mm) 

Temperature 
(°C) 

Max. Min. 

Relative humidity 
(%) 

Max. Min. 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

59.2 
9.4 
5.0 

41.2 
1.4 

150.6 
284.8 
109.8 
339.8 
137.4 

0.0 
1.0 

30.9 
33.9 
38.1 
40.3 
42.9 
40.6 
31.1 
31.0 
31.6 
31.8 
30.7 
29.3 

14.9 
17.2 
20.2 
25.4 
28.3 
28.6 
24.5 
23.4 
23.8 
22.1 
14.0 
12.2 

69.6 
66.2 
55.6 
51.6 
44.5 
60.4 
82.9 
81.2 
81.9 
81.7 
78.5 
78.1 

39.9 
32.1 
24.4 
24.7 
23.3 
39.0 
70.1 
68.5 
67.5 
59.0 
33.7 
41.1 

Guntur 

Month Rainfall 
(mm) 

No. of rainy 
days 

Temperature 
CO 

Max. Min. 

Relative humidity 
(%) 

Max. Min. 

96 

January 
February 
March 
April 
May 
June 
July 

-
-
-
-
-

10.0 
255.6 

-
-
-
-
-
2 

14 

-
-
-
-
-

39.97 
32.88 

-
-
-
-
-

28.8 
25.56 

-
-
-
-
-

62.37 
82.16 

-
-
-
-
-

36.93 
62.81 
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August 
September 
October 
November 
December 

Pottangi 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Jobner 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Hisar 

Month 

January 
February 
March 
April 
May 

70.8 
318.7 
216.5 

12.4 
3.0 

Rainfall 
(mm) 

-
-
-

126 
75 

243 
278 
263 

517.4 
357 
18.5 

-

Rainfall 
(mm) 

22.2 
56.5 
57.2 
16.5 
9.7 

71.1 
195.9 

9.4 
181.3 

0.0 
0.0 
0.0 

Rainfall 
(mm) 

4.6 
2.5 

-
-
-

10 
8 

15 
3 
1 

No. of rainy 
days 

-
-
-
7 
3 
9 

17 
13 
17 
16 
2 
-

No. of rainy 
days 

3 
6 
6 
1 
3 
2 
8 
3 
7 
0 
0 
0 

No. of rainy 
days 

1 
1 
-
-
-

34.07 
32.23 
30.20 
30.40 
29.80 

Temperat 

Max. 

-
-

33 
34 
35 
35 
28 
27 
27 
29 
25 
26 

CC) 

Temperat 

Max. 

18.3 
20.5 
27.8 
35.3 
39.0 
41.0 
34.6 
36.0 
33.4 
33.2 
28.4 
21.4 

CC) 

Temperat 

Max. 

22.7 
26.7 
34.5 
39.2 
42.0 

CC) 

25.14 
24.27 
23.30 
18.30 
17.50 

ure 

Min. 

-
-

20 
21 
20 
22 
22 
20 
21 
20 
14 
12 

ure 

Min. 

4.0 
7.4 
13.1 
15.2 
21.3 
25.6 
26.1 
25.8 
23.2 
15.7 
9.6 
2.8 

ure 

Min. 

2.8 
3.2 
12.1 
13.5 
25.8 

84.90 
90.93 
92.00 
89.20 
81.20 

62.19 
79.20 
82.40 
73.60 
62.10 

Relative humidity 

Max. 

-
-

95 
95 
97 

100 
110 
100 
110 
105 
100 
105 

(%) 

Min. 

-
-

40 
40 
50 
47 
80 
75 
78 
75 
70 
60 

Relative humidity 

Max. 

93 
93 
94 
57 
57 
58 
86 
81 
88 
88 
83 
93 

(%) 

Min. 

54 
58 
51 
21 
23 
32 
66 
54 
64 
33 
33 
43 

Relative humidity 

Max. 

87 
83 
82 
50 
54 

(%) 

Min. 

34 
30 
15 
14 
25 
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June 
July 
August 
September 
October 
November 
December 

Pundibari 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 

Dapoli 

Month 

January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 

98 

December 

Pechiparai 

Month 

January 
February 
March 

27.6 
34.1 
38.4 
35.0 

-
-
-

Rainfall 
(mm) 

3.4 
0 
0 
0 
0 

672.3 
1333.0 
1157.8 
717.9 
102.0 

0 
0 

Rainfall 
(mm) 

25.20 
5.10 
75.30 

Rainfal 
(mm) 

0.5 
0.3 

89.5 
156.0 
251.5 
832.8 
802.6 
825.0 

86.0 
504.2 

-
-

No 

No 

5 
12 
2 
5 
-
-
-

. of rainy 
days 

1 
0 
0 
0 
0 

14 
27 
27 
23 
05 

0 
0 

. of rainy 
days 

2 
1 
7 

42.2 
31.4 
36.4 
36.2 
33.8 
25.4 
23.8 

Temperat 

Max. 

24.1 
27.8 
30.1 
31.9 
32.1 
32.5 
33.1 
33.6 
33.9 
32.1 
29.9 
26.4 

(°C) 

26.8 
25.9 
20.4 
20.6 
11.6 
9.8 
3.8 

ure 

Min. 

8.2 
12.0 
14.5 
16.7 
17.0 
21.3 
24.7 
24.3 
24.0 
19.8 
14.4 
10.9 

Temperature 

Max. 

30.4 
31.0 
31.9 
33.3 
33.1 
31.7 
28.6 
28.5 
28.1 
31.3 
32.2 
31.3 

(°C) 

Min. 

11.8 
12.3 
14.8 
20.0 
22.3 
24.1 
23.7 
23.5 
22.9 
20.9 
14.4 
13.0 

Temperature 

Max. 

33.33 
35.30 
35.54 

CC) 

Min. 

19.59 
19.28 
21.95 

65 
88 
80 
87 
73 
72 
78 

22 
20 
38 
46 
28 
30 
29 

Relative humidity 

Max. 

89 
90 
88 
93 
94 
96 
98 
95 
94 
93 
95 
89 

(%) 

Min. 

53 
50 
57 
76 
79 
78 
79 
76 
80 
83 
81 
63 

Relative humidity 

Max. 

96 
92 
96 
89 
86 
91 
86 
95 
96 
95 
93 
92 

(%) 

Min. 

48 
52 
61 
65 
63 
75 
88 
90 
94 
68 
50 
40 

Relative humidity 
(%) 

Max. 

89.45 
89.39 
87.41 
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April 
May 
June 
July 
August 
September 
October 
November 
December 

601.70 
274.40 
160.80 
403.00 
17.67 

206.40 
278.38 
218.10 
230.95 

15 
8 
12 
19 
3 
10 
15 
17 
10 

32.65 
32.67 
30.00 
29.85 
32.03 
30.40 
30.95 
27.95 
31.59 

22.25 
22.74 
23.26 
23.72 
24.90 
23.26 
22.45 
22.58 
24.93 

91.63 
89.19 
89.80 
89.16 
85.48 
89.23 
87.32 
92.16 
88.41 
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LIST OF COORDINATING CENTRES 
UNDER AICRP ON SPICES 

HEADQUARTERS Project Coordinator (Spices) 
All India Coordinated Research Project on Spices 
Indian Institute of Spices Research, Calicut-673 012, Kerala 
Phone: Off. (0495)2731794 
Fax:0091-495-2731794 
E-mail: pcspices@yahoo.com, aicrps@spices.res.in 

AICRPSCENTRES Telephone Fax/E. mail/Grams 
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Cardamom Research Station 
(Kerala Agricultural University) 
PAMPADUMPARA-685 553 
Dist. Idukki, Kerala 

Pepper Research Station 
(Kerala Agricultural University) 
PANNlYUR,PBNo.ll3 
Kanjirangadu (PO) 
Karimbam (Via), 
Taliparamba-670 142, 
Dist. Cannanore, Kerala 

Regional Research Station 
(Univ. of Agrl.Sciences, 
Bangalore) 

MUDIGERE-577 132 
Dist. Chickmangalur, 
Kamataka 

Agricultural Research Station 
(Pepper), (Univ. of Agril. Sciences 
Dhar\vad)SIRSI-581401 
Dist. Uttara Kannada, Kamataka 

Horticultural Research Station 
YERCAUD-636 602 
Dist. Salem, Tamil Nadu 

Dcpl. of Spices & 
Plantation Crops, Horticultural 
College and Research Institute 
(Tamil Nadu Agril. University), 
COlMBATORE-641 003 
Tamil Nadu 

(04868) 236263 (0) 

(0471)2479846 (R) 

(0460) 2227287 (0) 
(0497) 741821 (R) 

(08263)228135(0) 
(08263) 228008 (R) 

(08384)226797(0) 
(08384) 482648 (R) 

(04281)222456(0) 
(04182)222456 (R) 

(0422)2431222, 
(0422)5511284 
Exm. 284 (0) 
(0422)5544047 (R) 

entojoe2003@yahoo.co.in 

crspl956@yahoo.co.in 

Fax: 0460-2227287 

prskan@sanchamet.in 

Fax:08263-228135 
mudigere@rediffmail.com 

Fax: 08384-226146/228411 

arsp(§sanchamct.in 

ars_sirsipepper@redifTmail.com 

Fax:(04281)222387 
Gram: Famivar 
Iaksh567@yahoo.co.in 

Fax:(0422)2445414 
Gram: FARMVAR 
spices@tnau.ac.in 
krmani63slm@yahoo.com 

mailto:pcspices@yahoo.com
mailto:aicrps@spices.res.in
mailto:entojoe2003@yahoo.co.in
mailto:crspl956@yahoo.co.in
mailto:prskan@sanchamet.in
mailto:mudigere@rediffmail.com
mailto:ars_sirsipepper@redifTmail.com
mailto:Iaksh567@yahoo.co.in
mailto:spices@tnau.ac.in
mailto:krmani63slm@yahoo.com
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AICRPSCENTRES Telephone Fax/E. mail/Grams 

7. Regional Agrl. Research 
Station(Acharya N.G. Ranga 
Agrl. University), 
CHINTAPALLE -531 111, 
Dist. Visakha. Andhra Pradesh 

8. Regional Agril. Research Station 
(Acharya N.G. Ranga Agril. 
University), JAGTlAL-505 327 
Dist. Karimnagar, Andhra Pradesh 

9. Regional Agril. Research Station 
(Acharya N. G. Ranga Agril. 
University), GUNTUR - 522 034 
Andhra Pradesh 

10. Department of Vegetable Crops 
(DrYS PamiarUniv. of Horticulture 
& Forestry), Nauni, SOLAN-173 230, 
Himachal Pradesh 

11. High Altitude Research Station 
(Orissa Univ.of Agrl.& Technology), 
POTTANGI-764 039Dist. Koraput, 
Orissa 

12. Dept. of Genetics & Plant Breeding, 
SKN College of Agriculture 
(Rajasthan Agricultural University), 
JOBNER-303 329 Dist. 

Jaipur, Rajasthan 

13. Main Spices Research Station 
(Sardarkurshi nager, Dhantiwada 
Agri. University) JAGUDAN - 382 710 
Dist. Mehsana, Gujarat 

14. Department of Vegetable Crops 
(Chaudharay Charan Singh Haryana 
Agril. University) HISAR -125 004, 
Haryana 

15. Department of Horticulture 
Tirhut College of Agriculture 
(Rajendra Agrl. University) 
DHOLI-843l21,Musaffarpur, 
Bihar 

16. Department of Vegetable Science 
(Narendra Dev University of Agril. 
& Technology), Narendra Nagar Post, 
KUMARGANJ, Faizabad-224 229, 
Uttar Pradesh 

(08937)238244(0) 
(08937) 238258 (R) 

(08724)277281,277283(0) 
(08724)277280 (R) 

2524053/2524017(0) 
(0863)2357896 (R) 

(01792)252329(0) 
(01792) 229240 (R) 

(06853) 252565 (0) 

(01425)254041(0) 
(0141)2341910(R) 

(02762) 285337 (0)/ 
285342 

(01662)237720-26 
(Ext. 4207) (0) 
(01662) 227196 (R) 

(06274) 240632 (0) 
(06274)240632 (R) 

(05270) 262066,262076, 
262164,262067(0) 
(05270)262053,262459 (R) 

Fax:(08937)238244 
Gram: AGRIVARSITY 
adr_hotzone@yahoo.co.in 

Fax:(08274)277283 
Gram: AGRIVARSITY 
naik_raja2006@redifTmail .com 
adrjgl@rediffhiail.com 
aicrp_turmericjgl@rediffmail.com 

Fax: (0863) 2524073/2524017 

gkalidasu@yahoo.com 

Fax: (01792) 252030/252242 
Gram: Vanudyan 
vgc@yspuhfhp.nic.in 

Fax: 06853-223348/220226 
dillipidash@yahoo.com 

Fax:(01425)254022 
Gram: AGRICOL JOBNER 
jobnerspices@rediffrnail.com 
evd_sastry@yahoo.com 

Fax: (02762) 285337 (VC) 
(079) 2865588 (DR) 
aicrpsJagudan@yahoo.com 
msrs_jagudan@yahoo.com 

Fax: 01662-234613/234952 
Gram: Agrivarcity Hisar 
vegcrops@hau.nic.in 
vegscicnce@hau.emet.in 

Gram: DHULl COLLAGRl 

Fax: (05270) 262097/262331 
nduat@up.nic.in 
raviprakashsaxena@rediffmail.com 

toi 

mailto:adr_hotzone@yahoo.co.in
mailto:adrjgl@rediffhiail.com
mailto:aicrp_turmericjgl@rediffmail.com
mailto:gkalidasu@yahoo.com
mailto:vgc@yspuhfhp.nic.in
mailto:dillipidash@yahoo.com
mailto:jobnerspices@rediffrnail.com
mailto:evd_sastry@yahoo.com
mailto:aicrpsJagudan@yahoo.com
mailto:msrs_jagudan@yahoo.com
mailto:vegcrops@hau.nic
mailto:vegscicnce@hau.emet.in
mailto:nduat@up.nic.in
mailto:raviprakashsaxena@rediffmail.com
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AICRPSCENTRES Telephone Fax/E. mail/Grams 

17. Department of Horticulture 
(Uttar Banga Krishi Viswa Vidyalaya, 

North Bengal Campus) 

PLINDIBARI P.O, Dist. Cooch Behar, 

West Bengal-736 165 

18. Department of Honiculture 

(Konkan Krishi Vidyapeeth) 

DAPOLI-415 712 Dist. Ratnagiri, 

Maharashtra 

19. Regional Agril. Research Station 
(Indira Gandhi University Agril.) 
Boirdadar Farm, 
RAlGARH-496 001 
Chattisgarh 

(03582)222545/270246/ 
270249/270157(0) 
(03582) 231945 (R) 

(02358)282563/282108 
282064/282026 
(02358)282705 (R) 

(07762)222402(0) 
(07762)222402 (R) 

Fax: 03582-270246/270249/225471 

Gram: PUNDIBARI 

pundibari@rediffmail.com 

pundibari@yahoo.co.in 

janajc(grediffmail.com 

Fax: 02358-282074 / 282414/282108 
Gram: PRINAGRI, DAPOLI 
parag5663@rediflTnail.com 
uday_gadre@sanchamet.in 

Fax:(07762) 222402 

shaitri@redifmail.com 

The Associate Director 
Regional Agricultural Research Station 
(Kerala Agril. University) 
AMBALAVAYAL-673 593 
Dist. Wynad, Kerala 

The Professor & Head 
Horticultural Research Station 
(Tamil Nadu Agricultural University) 
PECHIPARAl-629161 
Kanyakumari Dist., Tamil Nadu 

The Scientist-in-charge 
Regional Research Station 
Spices Board (Govt, of India) 
Donigal Post, SAKLESHPUR 
Kamataka-573 134 

The Director 
Indian Cardamom Research Institute 
MYLADUMPARA, 

Kailasanadu - 685 553 
Idukki Dist., Kerala 

VOLUNTARYCENTRES 

08173-244281(0) 
04936-260421 
04936-260561 (R) 

04651-281191/ 
281192(0) 

08173-2344281 
244007/244124(0) 
08173-244545 (R) 

04868-237268/ 
237206(0) 

rarsamb@yahoo.com 

hrsppi_ngc@sanchar.net 

swamapiria2002@yahoo.co.in 

Fax: 08173-2344281/244124 
spiceres@hotmail.com 
cardamomm@sanchamet.in 
mrs44545@hotmail.com 

Fax:04868-237285 
dirres_spices@yahoo.com, 
icrimyla@yahoo.com 
dirres_spices@rediffmail.com 
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