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ANNUAL REPORT 2014-15 

cbi4<*>itO mm 

3lfeeT a^Rcfk *1<Hpld <H<HHI ^j???! J I ^ E I R 

TTfMjRT (AICRPS) ^ <i^te4ldi| *n^3T^-*n?cft^ <H<HHI 

^fJq^oRT % 3J r̂l3fcf ̂  % 23 TTJqf ̂  38 ̂  (19 f^raftcT, 

10 d^^l-ffl cl«n 9 Sl^dPi* ^JSg') % 3lfcrfep MR^IJ IH I E R 

^ * N l R l d 3 3(^ ^ <H<HMI ^P^TCT! ^ ^ M % fe l^ 

3 I ^ f H 12 ftf3l5T ̂  jlcHcilii ^ ^ f^ 11 ?ag^ in5?5 

3l f?J^ xp^lefl ^ gJTcft ft^, j M ^dmtJl, M fcTWeft, 

^«ft 3nf^ f I W^ 2014-15 ^ J I Z ^ 3Tncfk ^ 3T^£fR 

TTft^ ^ airassT cRTspi 462 ?Tra ? ^ cTm TTJ^I gJT arra^sT 

150.31 cIRI ? ^ «TTI ftfS^sf %35 ^ 3 T R I ^ tp^raf W 

JTT^gflraj 7i?neR, W!{c\ gen?, ^P^TH ira^fR, P̂HeT 

OTfeFT, ih-Helld.! ulalPlchH q? ̂  ^7^ ^Tĉ  ^g l lP l* ! U^ 

d*of l*1 chJiTjlRijl S17T 86 MR4i1>j1<HI3ff ̂  Jisfl^fe iftej ^ 

<H<Hidi a i ^ E i R g J t g s T ^ ^ f e i ^ ^ ^ ; ^ , HiJiicI'dcTm 

^frT^MRij1vJiHI%3l<^4dU^*|if*<H3n?3Tfe2ITI 

3q3i gicft gjTcft f^T^ irarfcTqH ^ ?icft ^5?^ <tJi45t><H ^p^^ 

(HI<HRJ4J1 ̂  3qel«£I *<! l* , ! ^ ^dli)41 ̂  3<:Mlt{<H ^ I S I ^ 

%feT^ aft *|4*<H 31?̂  f ^ I cT^^HT? %fn5 ?Jcra5 3tq^ 

J^jft^ ^JSg' ctiRiilldl ^ L|R41o1<HI ?5^ ^ ^(H*! <H64)J| f^5^ 

cf«TT u*n<fd WRrarsft f̂ râ RT ft5R ^ aî cPfcT g q i ^ aft? 

3d4l<{<H U^ Rd i " l % ^ # 3qciaEI B ^ l SldJ^INd % 

?T^5Mfein^raTI 

a i feH 3!Rcfk ,H<HRld <H^idl 3)-i<HyH MR>!|1>J|< Î ¥ t 2 5 # 

^ ^ % ^ , ^kmf\ ^ 3ll41(jtd 3TfecT 3TT2cft̂  

<H<Hpld 3RTTcn 3 I ^ q R MR4|1J1<HI g>t 25 ̂  «l>l4!Jlldl ^ 

araTcft ^ HM 3«T 3tPT qTcft Hj|lRt41 ̂  (clJilRld 5?;^ ^ 

fe l^ ? R ^ fe^IT ^rar I leTRl^ g>t ̂  Wvj)|Riili 3TT^3T^-

3TT.3T qj 3T^ H % # f t ^ ? t3R 3|ULJJIdl 5^ 3|LMd|dl - 2 

a ^ , Mi<Hji4<Hmdi ^ xft ^ - 3 (^B^cn % ijfcr wezm 

jrfcRtqg;), qfSrar ^ ^ iTJiifcraT, n^w U H % usr gJtc^ 

3 1 ^ uRj*c^<! (3n7 U ̂ ) , 31^51? ^ Rcr 475 ( fSft cim 

?fteiT ̂ 33T f 5n n^JR) crm f̂ Tcft̂  usf i t ^ u uw ^ , ^<ni<!>)ioi 

efjt 5 1 ^ qf̂ RlT 2 ( ^ el%cf WJIIRI) cTm elNMIofl 3 I ^£TR 

«il>r, ST. grf UH 3n? u ^ ^ , ^ ^ ^zft gJt 3«r 3q3i gicft 

U ^ TPnfcf LFC 103 (Rraii cT«lT gisif iTTEnRcT lM\ ^ ^ % 

fel^ 3loi^d SJJIIRI) 3nf^ ^ <H<̂ d ftj^lT ̂RTTI 

T̂cT g ^ ^Jleft ^ f t j ^ 99 3)*J)yi<HT S^Scf aiRcft^ 

<H<Hpld <H<Hldl 3 I ^ q R MR^1O1<HI ^ ftf^TsT 5>Ieft ft^ 

%5gf % gjicft f l l r l jI3R5o!l?ITen ̂  ?!^#IcT felT H^T I ^ 

fc|(3l06 iraJR ; ^ 3wl 3qjT gicft ^JR^ST , 6|ldcH*)ddl cTm 

3 T 7 ^ c I ^ ^ Tiftcf 55?% 3R5l5cq?TTHT ^ 7?f^rfe!cr ft>^ 

W(\\ 

if^ms ^ Ji4idi<H<H dic^i*<H q ^ § m xft u ^ 57 

(4.08 fifj. URT / ^ ) 5^ 3rf?<*d<H 3^31 j t f e f 5^ ^pftl 

q f s l ^ ^ , ?i5J? ^ JTR TM 160 cTm tft 3177 UTT 161 5^ 

3Tf2j*d<H?^^c^3q3ig53mT4.2fe. i IRT/^cT8IT4fe. 

iTPT / t e l % TTTSf 31iyiM<H* «ft I 

radlMecfl ^ ; ^ f ^ ^ M Tl^aM ^ fTTcT f3TT ft? 

^l^f^q^Tsm (1.831 f%. ?IRT / ̂ ) % 7n«T JMTjlRd M 5^ 

ar^arr ar^ftgj 3^?^ ^ 3'TiJTRci ̂ eif ^ 3rf?ra5cm 3q3i (2.51 

fe. ?rPT / te f ) 3 f f e i ^ Hpft I qf?nj? ̂  ft^ ^ i ^ f ^ fStrrl 

q^em ^ ^ ITTCT f an f% 50% 3TT? ^ uq? a fciz? xnsft ^ 

f^q ft^ 55?^ W 3 m ^ 3q;5f (4.89 f%. iIRT / •#eT) mx<T f l I 

RR!?ft 4 gJIcft fttf % 4>l̂ <il4«ft?T ^ 3TcR % 

iraSER % fc l^ ftj^ ^ TT^SM ̂  3n | 3TTf U7T 307 ^i^^T ^ 

a i t e c R ^ (2.49 IJTT) cTm <Hi(is4*niJ ^ ^ 3n | 3nt 

> 1 ^ -J 
'f,^g^Srf^.^^, 
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UH 3n? ?if?P (2.09 Tm) ̂  5 t t e orafts irfsf^ ^ s^^ram 
?k3TTqcf3TTTf?n5f-l(11.1 %) ^ Jlfecf f ^ I 30^ 3IT| UTT 

3TT7 «ig3T ̂  <r4Ĵ<Hd<H ^t^l 3JIMd<H cT̂ IT ̂ l^'t'l'^'i'HI gj(j|i|M'ti 

(50 i l W Pfcl ^ ^ ^ ^ ) ^ ?n«T xrltflra^T 4>l<W5l<Hd (0.3 

%)^(tJ^<t.|cj m<R|l4<HMkl^3rPT2ni 

gJTeft ft^ % 7??ra^ ̂ «T UfJflRT HIM HOT % Prf̂  

•^ksfk cTm M|J4 l̂4<H4kl %55f ?f ^ 309 

J|4LHI«H<H 5ra^?Rf ^ ?i75M 1̂5:̂17 3IT 7 ^ 11 fcTFTift ^ 

5n3TT3Rg5Jra5Rf^3JRITg55ig57^t[7,TftiJ?T27 ^ f i cH i l 

^ ?RsqT (21.56). ftcvRf ^ ^ ^JttJ (1) U^ I P H ^ fte?l7 

(2.33 ̂  5̂IcTT 3 i f ^ ^ ^ 1 

W HTcI |3n fe 100% 3TR i t inp ̂  ?n2f 9 f^tS? / 3 J ^ / f ^ 

^ ^ ^ f | q %mi ^R^ q? 3lf?ra5cOT ^i^Hid 3qtif (207.41 

f^.^rrJT/ ^cti i jO cI«n75%RDF%?n8J9fcTS7/^Jtt5/f^ 

^ ^ ^ f ^ ^ ^55^ XT? 5rf?ra5cI3T 3qjT (201.23 ftj. ilPT 

gj?^ ti7 ̂ 5gel ;^fe> ^3K 3TH^ ̂  JT̂SKT 3lf?ra> 3q3f a r t e 

g?t 3Tf I MI<HJ4JiMkl ^ .jflcllJ^dl + 3loi1f?:iRcHI (10?n3T/ 

3pt5) + ^iihi c^^jgj jftgF5 (10 ?iPi / 3jt<5) + ^i^cj^ljjjii 

(10 i i m / 3JiU) 3Tcl^ W 3xiJd<H 3^31 (220.27 W^ / xftct) 

cim Hi"* ^ i ^ d JMJI (42.89 ?IT3T /xftet) s t f e r g ^ ^ 1 

JH<H <!l<i| 5imcR (13.67%) ^m sift-d f^iJI aRT I 

^ fcTratft % 271 j fafefRR 3T5^?ra1f ̂  3n | ?ft 

U 31T7 cTm 3TTi ?ft an? ar f , ̂ TRTSl^ #>35f ̂  ?R%cI feqr 3n 

??Ttl 

?i^5m ft>iji d|iji I 

3?i? flrf^53T % f S f ^ ^ ^ ferra^ H ^ ^ 

ftR% cTm 1 ^ ) ^ fSra^sm ^ ? ^ ^ 3̂ 551 MQUII-H iiTx<f 

<H|Jlleld % ^ 3Jtt JRJR % cim U ^ (ciRlCid gJI^ 

73T % 3R?gj ^ ?TfeT fifJJITI JI^^JST ST??^? U ^ fi^lTJ? 

^cft ^ ?tfxRi fe^iT Trar I 

?itcR ̂  Uĝ  7ft fcRRft 3R?g5 ?T5l?f ̂  11̂ 535 3qjl 

3q3I ^ 100.63 ^secT / l4lHi (TM jft -865) ^ 141.20 

^Sclel / ̂ : g ^ (irar j f t - 857) ^ 3TSrI7, j R f ^ ^STRJTJf ^ 

I?5T i t 3ft - 55 (317.80 f s e n / Idtim) g>t 3l te5cR 3t j j l 

dcMytJId^LMilvjfl - 28 (138.30 ^SCef / l^iini) c\m LHilofl 

- 6 (132.40 f s e n / ̂ : g t ^ ) «ft 1 

7#3=rT TTJnfcT ̂  3̂ Tjd<H mv m^ 4.68 fe. in^T / x?jts 

(9.43 35T / ^<tiilO cim 3«jdJ1 ̂ Bg; 3q3f 1.21 ft?. 'ilRT / 

T^km& 3fl7 ?itcT5T ^ ^*JII*"1-HMIH (0.1%) ^ 

?t^ armcR % wj^ crm t ^ ^ H ? 20 f ^ % 3Î CRTCT ^ 

traf w fes^jig xpif ^M Tt̂ T fSTO55pjT ^ fc# n*n# m 1 

c f̂esT e M ^ y1fi!|<t>l«HMld (0.1%) ^?tHT 3ntra^#5 7T5R 

cim PP? ̂  H7 xiBiĉ  f^Sgjra % WT? 20 f ^ % 3I5cRTcI ^ 

irat w f ^ s ^ TR ?t?T 5imci5T g53T îfecT fe^n 3T^ I 

<HIJ|lcli cTm 3l*"IWd 1 ^ ^ cftsi «̂!<Jt><HI 

4^ifl<Hg3t?ifllclfen?f2rTj1<A*<Hfe^g5t%2eI%?«n^ 

ft><HHl%7icT^?ifllcffe^3IT7Fltl 

USf i t UW 98 F c ^ g>t ?ft ̂  ^ Tf 3TRra5cW JRJS^ 

^ 3q:5I iJRftmz: ̂  (36.41 351 / t ^ t i R ) , f?I3cnqcrft ^ (590 

?n3T / tftct), ^<Hk<)ij| ^ (31.66 Z5T / tg^JR) c\ij\ <!N<lk ^ 

(16.6733T / tg^ iR) jifecT feqr 3raT I 

f ^ RitJI^ T^SM ^ , ftsi ^ TI^ H? 80% xft f g>t 

f ^ feni gj?^ q? 3Tf2)<t>d<H W*><«{ 3q3r *<wikgcxfl 

(38.32 f^. ?IM / ^^), ^ cTm 4>1il<M(̂ <! ̂  (51.1 ZSf / 

t ^ t i R ) 3rafe ^ f % ^ ^ 5 ̂ . 3ft. 0.90 3nf 35e^ / ?ft xft I 

HHHj l 2^~' 
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^ f ^ ^ ^5?^ ^? 3Tf2j*d<H ira55? 3qoT (11.40 f^. ?IRT / 

*1i<<H6ldl<! ^ ?TBI H4>l<!l SRT xM 7t^ ^ ira^€R 

•^^ ^ fc l^ fe^ 31^ q^SFT ^ ?ft UcT -32 cf«n ?ft Uef -34 

^ a53RTT ̂ ^ 5T3T U^ ^ ^ 6c#cT ̂  5̂3T JTFIcR 3ifct>cl ft?^ 

^rari EJteft ̂  U^ ^ ITil -128 cim J<HkJiJ| ^ ?ft IIeT-34 ^ 

^ ?Wf g5T 3nxTcR g53T 3TfecT fe^l ^fecTT^ ^ ^ ?ft Tft 

129 ̂  ^ M q ^ ^ W ^ gnfl 3iracR 3 t f e l f^5^ ^ M I 

t l f H grf <HIJ|<!*1̂ <H % ftpcRR cTsrr 7T3R U^ts ^ ^IsiT 

cflk, fcfĵ T effar cT8n 3rfSra5 ^ <HC{J|IW><! effar (q^eft WT?) 

^ f^*yra^Mi), f>R3p % LiRiJlvjIHI ^ 5RI JIFPPCT 

<H*d<H ^ ?lf§FT SHiilljId f ^ cTm ftftpse <H*d<H ^ 

f # ^ 3Tra5R, 5in3T3fi ^ ^ , traf ^ 3Tra5R, ^RT ? ^ , 

^PcT, Jnftjft cr«TT %?5IcT ^lft>f 3qjT ; ^ f t ^ Tjg J T ^ t e 

yfclfeqi Jnf^ % fcT^ 7Tf§m fe^ arari MdH-Hlclddl, 

*lddiJ<H, U<!U|i$c1<H, fjR5J?, <HdUi<!<H, Mldyid cfm 

<t5lft<W>ld^ 15 fSf3l5f 3l*!^yHl ^ <H*(cid f ^ j ^^ rar i 

<{m1cn ̂  3l|i|irild U ^ Jimihd <̂H<Hs{oiJ JĴ <-iji<*5oi 

^3ftacT?p^TPcTf ^ 3 q 3 f 3fNta?tT DBSKKVMF 29 (1505 

?n3=r) cim ĉq? ^nfM ̂  3qjf (3i5 ?IM) 3tfeci ̂  ^ i^ i 

g ? R % ilTEn?q? 3Jiyi|j1<H* «TT I 

^ ^ oftsjterm ^ ^ 3q3I ^ 325 ^ 656 f^. lJm/^<iini 

^ 3?3cR cim oftsjtelfq UcT ?ft ?ft-168 3lf2ra5cT3T 4l3T sqj f 

(6.56 ^secT / ^dtim) y\^fd ^fm\ I olt i t ITil 246, UeT ?ft 

?ftl44,?ftu?T66,U3Tit80 cl«n U3I i t 82 ^ 3Tf?l^ «ft I ?ft 

^ ^ q^ST^i ^ j j ldldi^g UH ?ft ?ft -219 g5t *lij«(dl<! ^ 

(573.20 f^.W^ I %S^JR), 3J%? ^ (12.95 ^SCeT / 

^ g ^ ) , o R e l ^ ^ (4.143 cpSel / ^ : g ^ ) cI«TT 5^70^ ^ 

(11.04 ^St lc I /^^ i^O S^X3p 3q3f 3 t fe f ^ apftl oRft j 

3 I^?R ^ :^ ?ft 3n7 404 (17.40 ^SZcT / ^ t g ^ ) , oi1«l<Hd ^ 

;^ ?ft an? 379 (23.47 ^SCcT / ^4iil<!), ^<HI.!JM ^ U^ i t ?ft 

3ft3n710(15.27f5e?I/^ct i i jO«ft l 

4t 3ft tit 3n? 3j?qra«T qft̂ T"! ^5?^ q? ^ fTTci f an 

f^ , Utp % 14 % ?n«I ̂  3traR % ihcHW^M chliJ-H^rf ^ 

H m ^ ^ l ^ T?tp UH18 ? ^ ^ 3q j l ^ ^ ^ ^ [ ^ ^ f ^ 

fc l^ 51^ 4>cJ4)eHlR|4i1 ^ jnftT g>t of[TiI % fcT^ Ug> t j^ f tM 

wlfi!i*'l<HiJildftJd*ic)f^titqf^g33T(5.i4tftit3n|)cf2n 
3lf?raJ CIR 3qoT 663.33 f ^ . M . / t ^ ^ 3 t f ^ ft^ cTcq^tim 

i^*l<Hlji1d, l^ibol^lolMld (11.67 xft i t S^) ^rafe ^ 

3TmcR gJT P|4|o5tu| 5.56 fSrIef/^<tii|<; 3q j l % HI8T 91.55 

Tftit3nf«fti 

jft?T 

fe^ 3IT 7E:I 11 dJ j IN VJ1<H<HSJÔ  <H*d<H ^ 148 3 ^ ^ 5 1 ^ 1 

rj)<H<*) f c [ ^ «Hchd<H aft yilPHd 11 

jil«l<H<! ̂  ?ft ^ ^ q ^ ? M ^ ?ft ^UTf -23 gft 6.37 

^ < ^ d / ^<*iiJ<! gft 3rf?<*d<H ^t^I 3qjf jifecT gft ^Fft 

dcMS^Id^an?^ -345 ^ (6.33 ^SCeT/^rg^iR), ?ft ^ IW 

-24(6.26 f5e?I / l<3ri.i\i) cT«IT ?ft ^ U3I-25(6.00 ^SEcT / 

^:g^ZR)2ft| uraf^ P)<Hd<H * J T 3^31 ?ft ^ I W -22 ^ 3.43 

U g j ? f t ^ ^ ^ jRc I^^U;^ I jqJUSTTM 2 (20.58 

^s^eT / ^<tiiJO, s p p R ^ ;^ urp - 674-1 (14.26 ^SCH / 

%^:^t), jjksi? ?f ^ urp 157 (24.05 ŝecT / %^:^t) 
3rf?ra;cPT«fti 

^ ^ Utp - 286 ^ 23.96 ^SScT / ^dilm gft 3Tf2ra5cPT ^tof 

3qoT dcMS^Id^^U^ - 287(22.61 ^5CeT / ^«*iiJO ,^OT> -

288(22.35 ̂ secT / tgt3R).3n7Utp - 2 0 5 ^ (21.48^5ScT 

/ Id^iXi) cTm ̂  IJtp - 283(20.64 ^SCcT / # g ^ ) «t srafe 

P)<Hd<H ^ 3qoT 15.81 ^SScT / ^diliXi ^ U p̂ - 281 ^ 

J i f e r gft 3 1 ^ 13ppM ^ 3 ?TIeT ̂  ?TfilcI 3Tra5it % jnejR q? 

;^ T?^ - 576(14.36 fSgcT / ^d^m) cf«TT ;^ TjqJ -2012 -

9(14.01 ^secl / t ^ ^ ) ^ oft TJip -12 ^ 3lf2raJ ^ 3q3I 

HS^ .4. 

^J 
4 
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U ^ ? f t ^ ^ ^ *1iJ<N4<! jfloJIdl̂ M TMTjqj?ft -98 

Tf 4.31 ^5CH / ^cî ij<! 3qjT%?n8T arssT^PH R^Ni 3raf^ 

•3jn^ ^ ^ TrJT-202 (16.69 fSSH / ^ t ^ ^ ) , ^ II3f-354 

(16.27 fSCcf / %S^JR), Uef Utp ?ft -98 (15.36 fS^eT / 

^<ilHi) c fmu U ^ jft 5 (14.76 ^sSeT / ^<iini) 3?IcI 3^31 

2ft IU U ^ j f t 5 (19.66 ̂ secT / ^^^^17), ;^ ir?5 jft 245 (18.88 

fseeT / ^ct^iJO cT«TT TI5I i t TI^ 69 (18.69 fSScT / ^ t g ^ ) 

g>t JI^^TST ̂  JlfSraJ 3qjf 3TfecI ̂  ^rt t 1 

tft oft Tfl an? Tj^eM ^ ; gfeir u^i ^ 
14 cTm <Hltb1J<tJf3'iJJT qT7T3ll(̂ d<TtH U ^ UcT 18 ^̂ ST ^ 

HjD^ ̂  3^31 gsi^ cfzn sp^ ^ 3ieR % ;ra5£R ^ nan^ 
mi 

3?T55in^%3llRc||ifljit5ff^3wT3q3IcT«JT3lte 

f T ^ f ^ R gieft F c ^ UvJilfcl ? t ^ ̂  cRT*PT 20 Z3T ^^RT 

iHI-Hill ̂  3cMlt{<H ^57% fc|d<!"l f̂ Ĵ IT cim <> t̂|ldiJI ̂  100 S5T 

^ ^ ? c ^ cj|f^|fal|ct> JMiJldl ^ feT^ 3wT JjuidTil c[Tĉ  ? e ^ 

^ ^ ? m f ? I c I ^ 5 ? ^ ^ c | i J k ( i ^ l l 

?tipJT % f M ̂  ?TWiM g5T ftcR^ 

3Tf?3cT *ikcflij d<Hf«ld <HiHldl J I ^ E I R nfM^ISIT 

cT2n g q i ^ g <H*lldl f^^Jra ft^3TTcTO ̂  f ^ e l * ^ 2.5 eIRI 

gJTeft f̂ TEf ?tim ?TR?ft, f e i r a ^ % 10,000 4t3T tftft / ?#3f, 

? c ^ (3TRT n ^ cI«JT <^IUMi|l ^ JcMlf^d t̂̂ TT cT«n 3̂TT ^ 

fteiraJ?) 148 S5T * 3 I , 31^7^ % 20 Z5T ̂ , JTRIPCT ̂  600 

g^eiaft tftct cTm cJH^<^ ^ 2500 TJ^ ̂ ^ ĴT f^d i " ! f ^ 

HTTTI 

t̂oT <H<Hld1 ^ jft?T, e i f ^ , fff^J cT8n ^«ft Uciidp ̂  

10 ̂ 35H ^^ <HWf^ijl gJI JctJK<H Tjg fc|d<!U| f ^ Wn I 

dct>41fcb"Ji!g5TWWMeoi 

^Jî gif ̂  (^*fJld d*<^fiij1 ^ ?ftet Mf̂ f̂ d gj?T^ 

^ f M fcidbf̂ d d+oflf^iil cTm «Jiifciiil' ¥ t wciylofl ̂  ? i f ^ 

?fnT ^ 8TM fcrari HJcT gif ^ HcjfJld ^ d^ofl f^ i j i 

Rl<Hfelf^dtl 

* ?e^g5tucb1fd:^ftg5^M(*<wii<met41) 

* ?cira^gJi7i7n£Ru^f|qf?raT|(35i%3i^) 

* 3(^^ ^ 3IISJIMH4. oftsftel^q Sf^ ?ft- 593889 (II?T 

jft-26-04) (?it?R) 

* 3R?g5 ̂  3J5 3IcR UW jftWFJ T^nsft ?t^ fSwssPT % 

* 3 1 ^ ^ 3n| 4t i t i w % 3T3tT3fcT xTf?np i P n f M g>i 

3cMK<H cim 3l j | f^* ^^ffcT ^ L|(?l<i<! 3J3nfcRf ^ 3wl 

* ^^TlR^icft (f^iiSfl) 

* 3T?2^ TI^ g e ^ ̂  ^ ^ f ^ ^Icit ^7 ^cfldld HcisM 
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3lf?raJ^tcJt^OT5H?^^*Hif«ldf^cim^^3Tf2lqP 

n%eM *i4*<H aft smrtfjicf t ^ ^ i ^ 4>I4*<H CICHJIHI 

5RT3ft 

3Jlii1fj1df^HT^I 

%7el ̂  ^TTRTCI 3ra?«n ̂  3R7^ ^ f^HIcT ^ 3J^ 

qt^Rft, f̂ JodlMe f̂l cTSIT TTÔ T̂  ^ 3TTf^gTf^ % 
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EXECUTIVE SUMMARY 

All India Coordinated Research Project 
on Spices with its headquarters at ICAR-IISR, 
Kozhikode is a coordinating unit with 38 centres 
(19 regular, 10 co-opting and 9 voluntary 
centres) supplemented by 3 more centres through 
project mode funding, spreading over 12 agro 
climatic zones in 23 states of the country. Black 
Pepper, Small Cardamom, Large Cardamom, 
Ginger, Turmeric, Cinnamon, Nutmeg, Clove, 
Coriander, Cumin, Fennel and Fenugreek are the 
mandate crops. Annual budget for the year 2014-
15 was Rs. 462 lakhs as ICAR share and 
150.3llakhs as state share. There are 86 projects 
handled by scientists and supported by technical 
staff working on the mandate crops in various 
aspects of genetic resources, crop improvement, 
crop management, crop protection and transfer 
oftechnology. 

New Initiatives 

To meet the increasing demand for 
hastening the spices research in the North East, 2 
centres viz., Nagaland and Kahikuchi were 
started in co-opting mode. A project mode 
program was also undertaken to see the 
possibility of cultivating cumin in Periyakulam 
of Tamil Nadu. 

We had initiated pepper intensification 
program in East coast at KoUi and Yercaud hills 
of Tamil Nadu and Koraput district in Orissa, by 
introducing high yielding black pepper varieties 
into coffee garden for increasing production and 
income, especially in Tribal areas. 

We had also initiated intensification of 
large cardamom in Arunachal and Nagaland 
where disease fr"ee material will be introduced. 
Accordingly lARI Regional centre at Kalimpong 
was supported in project mode funding to 
generate virus indexed plant material and this 
will be made available to DASD under MIDH as 
well as Spices Board for further multiplication 
and distribution. We also surveyed Anj aw district 
in Arunachal and Mon district of Nagaland to 

understand the problems of large cardamom 
farmers in the region. 

Varieties recommended for release in 25'" 
AICRPS workshop 

Five high yielding varieties of spices 
were recommended for release in 25* AICRP on 
Spices workshop held at UBKV, Pundibari. Two 
cardamom varieties Appangala - 2 (First hybrid 
resistant to Katte virus) from ICAR-IISR 
Regional Station, Appangala and PV-3 
(Moderately resistant to drought) from 
Cardamom Research Station, Pampadumpara, 2 
coriander varieties RCr 475 (Bushy and erect 
plant type) from SKN college of Agriculture, 
(SKNAU) Jobner and Narendra Dhania 2 (Dual 
purpose variety) from NDUA&T, Kumarganj 
and a high yielding variety of fenugreek LFC-
103 suitable for both irrigated and rainfed 
conditions from Horticulture Research Station, 
Dr. YSRHU, Guntur are the varieties 
recommended for release. 

Black Pepper 

During the year 99 accessions of black 
pepper were added to black pepper germplasm 
maintained at various black pepper centres of 
AICRPS. Some unique varieties like high 
yielding Karimunda, Balankotta and 
Arakalumunda were collected and added to the 
germplasm. 

At Yercaud in a germplasm evaluation 
trial PN 57(4.08 kg vine"') recorded highest yield. 
At Panniyur, the hybrids PRS160 and PRS 161 
were found to be promising with maximum green 
berry yield of 4.2 kg vine"' and 4 kg vine"' 
respectively. 

As per the observations recorded in the 
organic farming trial at Chintapalle, vines treated 
with inorganic fertilizers have recorded higher 
yields (2.51 kg vine"') compared to vines treated 
with organic source of nutrients (1.831 kg vine"'). 
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Drip irrigation trial at Panniyur revealed that 
application of 50% RDF with 81 of water through 
drip help in obtaining good yield (4.89 kg vine"'). 

In a trial to manage Phytophthora foot rot 
of black pepper in new plantation at Sirsi, IISR 
Thevam recorded highest growth (2.49 m) and 
it was statistically on par with IISR Shakti (2.09 
m) whereas in Panniyur minimum disease 
incidence was observed in Panniyur-1 (11.1%). 
IISR Thevam showed the least disease incidence 
and the treatment of potassium Phosphonate 
0.3% spray along with the basal application of 
Trichoderma harzianum @ 50 g vine'' was the 
best at Pampadumpara. 

Black pepper standard Erythrina 
subumbrans tolerant to Erythrina gall wasp is 
being multiplied at Mudigere and is distributing 
the material to the farmers and the institutions. 

Small Cardamom 

A total of 309 germplasm accessions are 
maintained at Mudigere and Pampadumpara 
centres. In evaluation of promising lines of 
cardamom, PS 27 performed well in terms of 
number of tillers (21.56),panicles per tiller (1) as 
well as productive tillers (2.33). 

In an fertigation trial in small cardamom 
at Mudigere application of irrigation at 
9 1/clump/day with 100%) RDF through drip 
recorded the highest capsule yield (207.41 kg 
ha"') and this is on par with irrigation at 9 1/clump 
/day with 75% RDF (201.23kg ha"'). 

Application of organics with bio-
fertilizers recorded significantly higher yield at 
Mudigere than only organics. Application of 
Jeevamruta + Azospirillum (10 g clump"') + 
Phosphate solubilizing bacteria (10 g clump"') + 
Trichoderma (10 clump"') resulted in the highest 
fresh (220.27 g planf') and dry capsule yield 
(42.89 g planf') at Pampadumpara. 

Lowest disease incidence (13.67 %) of 
pseudostem rot was observed in the application 

of Carbendazim at 2g l' as foliar spray as well as 
basal application at Pampadumpara. 

Large Cardamom 

In large cardamom 271 germplasm 
accessions are maintained at ICAR and ICRI, 
Gangtok centres. 

A survey was undertaken in the Anjaw 
district in Arunachal and Mon district of 
Nagaland to understand the problems of large 
cardamom farmers in the region. 

Adoption of phytosanitation and 
application of bioagents in large cardamom has 
resulted in controlling the incidence of pests 
(shoot fly and leaf caterpillar) and diseases 
(blight, chirke and foorkey) in farmers field at 
Singhik, North Sikkim. 

Ginger 

10 Bold types of ginger and one unique 
black ginger (Kaempferia parviflora) were 
collected from Nagaland. Jamaican & South 
African ginger (from Kerala) and Singapore 
ginger (from Tamil Nadu) were collected from 
local farmer's fields. 

One hundred and eighty three ginger 
collections were evaluated for rhizome yield and 
other horticultural traits at Solan. The yield range 
varied from 100.63 q ha' (SG-865) to 141.20 q 
ha"' (SG-857) whereas at Kumarganj NDG-55 
(317.80 q ha"') recorded highest yield followed 
byNDG-28 (138.30 qha"') andNDG-6 (132.40 q 
ha"'). 

In source sink relationship trial, variety 
Mahima produced the highest fresh yield of 4.68 
kg plof' (9.43 t ha"') and highest dry yield of 1.21 
kgplof' atPundibari. 

Foliar spray with Hexaconazole (0.1%) 
first at disease appearance and then 2 times at 20 
days interval was found to be effective in 
controlling the leaf spot disease incidence at 

-'»''. ^ ' ' ^ « '" 
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Pundibari and Solan but at Dholi foliar spray of 
Propiconazole (0.1%) first at disease appearance 
and subsequently 2 sprays at 20 days interval 
after 1" spray recorded less disease incidence. 

Turmeric 

Three Curcuma species were collected 
from Nagaland and Arunachal Pradesh and 
Jamaican turmeric is collected from local 
farmer's field in Kerala. 

NDH-98 recorded maximum rhizome 
yield at Pasighat (36.41 tha'), Chintapalle (590.0 
g planf'), Kumarganj (31.66 t ha"') and Raigarh 
(16.671 ha"') in an turmeric CVT trial. 

In an drip irrigation trial, drip once in a 
day at 80% PE recorded highest rhizome yield at 
Kammarpally (38.32 kg plof'), Guntur (51.11 ha" 
') and also at Coimbatore whereas in Pundibari 
surface irrigation 5 cm at 0.90 IW/CPE recorded 
highest rhizome yield of 11.40 kg plof'. 

Mechanical planting of turmeric was 
taken up as observational trial at Coimbatore. 

In a trial to manage foliar diseases using 
tolerant lines at Coimbatore CL-32 and CL-34 
recorded least incidence of leaf spot and leaf 
blotch respectively. At Dholi NDH - 128 and at 
Kumarganj CL-34 were least affected by both the 
diseases. At Pundibari TCP 129 recorded least 
incidence of both the foliar diseases. 

Tree Spices 

Germplasm of nutmeg, cassia, cinnamon 
and clove is maintained at Pechiparai and Dapoli. 
This year dwarf clove, king clove and extra bold 
Madagascar clove (for the first time) from 
Simpson and Rajan estates of Nagarcoil were 
collected and added to the germplasm. 

Nutmeg collection survey was also 
conducted by project mode centre at KAU, 
Thrissur and unique collections in terms of tree 
shape, branching pattern, leaf size, sex form, 
fruit, mace and kernel characters, yield, reaction 

to biotic and abiotic stress were looked into. 15 
different accessions were located from 
Pathanamthitta, Kottayam, Emakulam, Thrissur, 
Malappuram, Palakkad and Kozhikode. 

In a nutmeg germplasm evaluation trial at 
Dapoli average dry nut yield (1505.0 g) and dry 
mace yield (315.0 g) was recorded in genotype 
DBSKKVMF 29 in years 2006 to 2014. The 
genotype DBSKKVMF 29 is found promising 
considering its fruit wt., nut wt. and mace wt. 

Coriander 

In an MLT of coriander at Coimbatore 
among 70 genotypes seed yield of genotypes 
varied from 325 to 656 kg ha"' and the genotype 
LCC-168 registered maximum seed yield (6.56 q 
ha"') which was on par with DH 246, LCC 144, 
CS66,ND80andND82. 

In a CVT trial genotype LCC 219 has 
recorded significantly higher yield at 
Coimbatore (573.20 kg ha"'), Guntur (12.95 q 
ha"'), Jabalpur (4.143 q h"') and Navsari (11.04 q 
ha"') whereas JCr 404 (17.40 q ha"') at Jagudan, 
JCr 379 (23.47 q ha"') at Jobner, ND Cor 10 
(15.27 qha"') atKumarganj. 

PGPR evaluation trial revealed that seed 
treatment with FK 14 resulted in increasing the 
seed yield at Coimbatore and study at Guntur 
revealed that Pseudomonas putida FK14 and 
Macrobacterium paraoxydans FL18 strains 
found not only in improving the yield but also in 
management of wilt in coriander at Guntur. 

A trial to test the efficacy of new 
generation fimgicides for the management of 
coriander powdery mildew was laid out at 
Coimbatore. In this trail the incidence of 
powdery mildew was less (5.14 PDI) in 
propiconazole sprayed plants and these plants 
also recorded higher grain yield of 6.63 q ha"' and 
was followed by Tebuconazole, Difenconazole 
(11.67 PDI), while in control the disease 
incidence was 91.55 PDI with grain yield of 5.56 
qha"'. 
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Cumin 

Germplasm of cumin is maintained at 
Jagudan and Jobner, at present there are about 
148 germplasm accessions including the exotic 
collections. 

At Jobner in an CVT trial CUM-23 
recorded maximum seed yield of 6.37 q ha' 
followed by RZ-345 check (6.33 q ha') , CUM-
24 (6.26 q ha') and CUM-25 (6.00 q ha ') , while 
lowest seed yield of 3.43 q ha"' was recorded in 
CUM-22. 

FeEnel 

In a CVT trial the top yielders at various 
centres are as follows: AJ Fnl 2 (20.58 q ha"') at 
Jabalpur, JF -674-1 (14.26 q ha"') at Jagudan, UF 
157 (24.05 q ha"') at Jobner. 

Of the ten entries evaluated under JET at 
Jobner, entry UF-286 recorded maximum seed 
yieldof23.96qha'followed by UF-287 (22.61 q 
ha"'), UF-288 (22.35 qha"'), RF-205 check(21.48 
q ha"') and UF-283 (20.64 q ha"') while lowest 
seed yield of 15.81 q ha"' was recorded in UF-
2 81. In another lET 2012 at Jagudan pooled over 
data of 3 years indicated that the entries JF-576 
(14.36 q ha"') and JF-2012-9 (14.01 q ha"') 
recorded significantly higher seed yield over GF-
12. 

Fenugreek 

Fenugreek CVT 2012 revealed that at 
Coimbatore, genotype LFC-98 is performing 
good with seed yield of 4.31 q ha"' whereas at 
Guntur UM 202 (16.69 q ha') , UM 354 (16.27 q 
ha"'),LFC98(15.36qha"')andAFg5(14.76qha" 
') recorded significantly higher yield. AFg 5 
(19.66 qha"'), JFg245 (18.88 qha ' ) andNDM 69 
(18.69 qha ' ) recorded higher yield at Jagudan. 

In a PGPR trial Pseudomonas putida 
FK14 and Macrobacterium paraoxydans FL18 
strains found effective in increasing the yield as 
well as in management of dry root rot at Guntur. 

Product ion and dis tr ibut ion of quality 
planting material 

Produced and supplied about 201 of pure 
seed material of high yielding high curcumin 
turmeric variety Roma in tribal areas of Andhra 
Pradesh and 100 t of Megha turmeric in 
Meghalaya for establishing areas of high quality 
turmeric for industrial use. 

Distribution of Planting and seed material 

The AICRPS centres along with DASD 
have multiplied and distributed 2.5 lakh rooted 
c u t t i n g s of b l a c k p e p p e r , 1 0 , 0 0 0 
seedlings/suckers of cardamom, 148 t of 
turmeric (includes Roma and Megha produced in 
Andhra Pradesh and Meghalaya), 20 t of ginger, 
600 grafts of nutmeg and 2500 air layers of 
cinnamon. 

In seed spices 10 quintals each of cumin, 
coriander, fennel and fenugreek seed material is 
produced and distributed. 

Transfer of Technology 

As "Seeing is believing" to make the 
technologies visible to farming sector scientists 
are actively involved in the demonstration of the 
technologies/varieties developed by the centre. 
Following are some of the technologies 
demonstrated during the year. 

•^ Integrated organic farming in turmeric 
(Kammarpalli) 

•^ Seed treatment in turmeric (Kammarpalli) 

>̂  Processing of cardamom and drip 
irrigation in cardamom (Mudigere) 

^ FLD on Promising Ginger genotype IC-
593889 (SG-26-04) (Solan) 

^ Biofumigation using cabbage for the 
control of soft rot and bacterial wilt 
diseases in ginger (Pundibari) 

1̂  Yield potential of Panniyiar varieties under 
proper IPDM and High yielding capacity 
of Panniyur varieties under abiotic stress 
(Panniyur) 

• J 
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Bush pepper cultivation (Sirsi) 

FLD on ginger and 
cultivation (Pottangi) 

Use of Trichoderma 
cultivation (Yercaud) 

turmeric organic 

viride in pepper 

-/ 

y 

FLD on Suguna variety of turmeric 
(Guntur) 

Processing of black pepper and turmeric, 
Pro tray technology of turmeric and ginger, 
Cinnamon peeling, soft wood grafting and 
Bush pepper technology (Dapoli) 

Demonstration of high yielding Turmeric 
variety CO-2 (Coimbatore) 

Demonstration of high yielding varieties 
of coriander (GCor-2) and fennel (OF-12) 
(Jagudan) 

Scientists are also involved in transfer of 
technology by conducting and attending as 
resource persons in trainings, seminar and also 
through media (news paper, radio talks and TV 
programs). 

Success stories 

Black Pepper grafted on resistant root 
stock - Piper colubrinum an eco friendly way to 
manage Phytophthora foot rot, reducing 
excessive use of fungicides. This grafted pepper 
cultivation is already spread to about 80 ha in 
Uttara Kannada district in Kamataka. 

Highly efficient single node portray 
technology in ginger and turmeric, was 
successfully demonstrated in over 20 acres in 
farmers field and over 20 awareness and training 
programmes were conducted by TNAU in Tamil 
Nadu, Andhra Pradesh, Maharashtra and Orissa. 
A similar program was also done in Telangana 
and Andhra Pradesh conducted by Chintapalle 
and Kammarpalli centres respectively. 

Single bud soilless cultivation of ginger 
under protected condition in Kerala. 

Tribal welfare measures 

Trainings at Pottangi, Chintapalle and 
Raigarh were conducted and distributed the 
planting material to the farmers. 

New initiatives in North East 

Introduced 24 varieties of Turmeric, 8 
varieties of ginger to Nagaland. Training on 
portray technology of ginger and turmeric was 
given to Central Institute of Horticulture and 
Nagaland University. 

Combating natural disasters and mitigating 
climate change 

The AICRPS centres at various states have 
been providing periodical advisories regarding 
the drought, pest and disease outbreak. 

Collaboration 

In addition to IISR-Kozhikode, NRCSS-
Ajmer and State Agricultural Universities we 
have collaboration with DASD, Spices Board, 
Central Institute of Horticulture. We also helped 
Amalgamated plantations in Assam and coffee 
planters association Koraput in Orissa for 
improving and establishing black pepper 
plantations and increasing the productivity in 
these regions. 

Monitoring 

Monitoring of projects and programs 
undertaken by the centres is done by Project 
Coordinator's visit to the centres and the 
experimental plots. This year Project 
Coordinator has visited 18 centres which 
includes regular, co-opting, voluntary and 
project mode centres. Monitoring was also done 
by monthly reports, annual report sent by the 
centres and annual workshop was conducted 
during 25" to iT September 2014 at UBKV, 
Pundibari. Dr. S. K. Malhotra, Horticulture 
Commissioner and ADO (Hort.) was present 
during the workshop 
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PROFILE OF AICRP ON SPICES 

All India Coordinated Research Project 
on Spices (ICAR-AICRPS) is the largest spices 
research network in the country through which a 
nationwide collaborative and interdisciplinary 
research is being carried out, linking ICAR 
system with the State Agricultural Universities 
and central institutions. AICRPS was initiated in 
1971 as All India Spices and Cashew nut 
Improvement Project (AISCIP). In 1986 it has 
become a full pledged coordinating unit for 
spices (major spices and seed spices) with its 
headquarters at Indian Institute of Spices 
Research, Kozhikode, Kerala. In VII plan (1986) 
it was having 12 centres and subsequently grew 
into 19 regular centres by the end of VIII Plan. 
AICRPS is working on 12 mandate crops viz., 
Black Pepper, Small Cardamom, Large 
Cardamom, Ginger, Turmeric, Nutmeg, 
Cinnamon, Clove, Coriander, Cumin, Fennel and 
Fenugreek. Presently research has extended to 10 
co-opting centres and 9 voluntary centres also 
focusing the major agro climatic regions of the 
country. These centres are mostly located in State 
Agricultural Universities and some centres in 
ICAR Institutes and also Spices Board. 

Mandates of the AICRPS are: 

> To collect, conserve and study the 
biodiversity of spices in the country. 

> Evolving high yielding climate resilient 
varieties, resistant/tolerant to pests and 
diseases. 

> Multi-location testing of new varieties under 
varied agro ecological situations. 

> Developing location specific varieties and 
standardizing agro technologies through 
integrated nutr ient management for 
increasing sustainable productivity. 

> Evolving suitable pests and disease 
m a n a g e m e n t t e c h n o l o g i e s t h r o u g h 
integrated pest and disease management. 

> To act as an interface between ICAR/SAUs 
/Spices Board and DASD systems. 

> Transfer of Technology through FLD's, 
Seminars, print and electronic media 

Ongoing research programs-Crop wise 
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AICRPS centres, year of start and crops handled by the centre 

University Centre Crops handled 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

Andhra Pradesh 
Andhra Pradesh 
Bihar 
Chhattisgarh 
Gujarat 
Haryana 
Himachal Pradesh 
Kamataka 
Kamataka 
Kerala 
Kerala 
Maharashtra 
Orissa 
Rajasthan 
Telangana 
Tamil Nadu 
Tamil Nadu 
Uttar Pradesh 
West Bengal 

DrYSRHU 
DrYSRHU 
RAU 
IGKV 
SKDAU 
CCSHAU 
YSPUHF 
UAHS 
UHS 
KAU 
KAU 
BSKKV 
OUAT 
SKNAU 
SKLTSHU 
TNAU 
TNAU 
NDUAT 
UBKV 

Regular centres 
Chintapalle 
Guntur 
Dholi 
Raigarh 
Jagudan 
Hisar 
Solan 
Mudigere 
Sirsi 
Panniyur 
Pampadumpara 
Dapoli 
Pottangi 
Jobner 
Kamarpally 
Coimbatore 
Yercaud 
Kumarganj 
Pundibari 

1981 
1975 
1993 
1996 
1975 
1993 
1971 
1971 
1981 
1971 
1971 
1995 
1975 
1975 
1986 
1975 
1981 
1995 
1996 

Blackpepper, Ginger, Turmeric 
Coriander, Fennel, Fenugreek 
Turmeric, Coriander, Fenugreek 
Coriander, Turmeric, Ginger 
Cumin, Coriander, Fennel, Fenugreek 
Coriander, Fennel, Fenugreek 
Ginger, Turmeric 
Cardamom, Blackpepper 
Black pepper, Turmeric, Ginger 
Blackpepper 
Blackpepper, Cardamom 
Black pepper. Nutmeg, Clove, Cinnamon 
Turmeric, Ginger 
Cumin, Coriander, Fennel, Fenugreek 
Tixrmeric 
Coriander, Fenugreek, Turmeric 
Clove, Nutmeg, Ciimamon, Black pepper | 
Turmeric, Ginger, Feimel, Coriander, Fenugreek 
Black pepper, Turmeric, Ginger j 

Co-opting centres 

: 1 
: 2 
i 3 
1 4 
\ 5 

\ 6 

'7 
8 

: 9 

1 10 

Assam 
Kamataka 
Kerala 
Kerala 
Meghalaya 

Mizoram 

Nagaland 
Sikkim 
Sikkim 

Tamil Nadu 

AAU 
ICRl 
KAU 
ICRJ 
ICARRC 
NEHR 
ICARRC 
NEHR 
SASRD 
ICRI 
ICARRC 
NEHR 
TNAU 

Kahikuchi 
Sakaleshapura 
Ambalavayal 
Myladumpara 

Barapani 

Mizoram 
Medziphema 
Gangtok 

Sikkim 
Pechiparai 

2014 
2008 
2008 
2008 

2008 

2008 
2014 
2008 

2008 
2008 

__Bl^^g^pe^urmeric, Nutmeg 
Cardamom 
Blackpepper, Ginger, Turmeric, 
Cardamom 

Ginger, Turmeric 

Ginger, Turmeric 
Blackpepper, Ginger, Turmeric 
Large Cardamom 

Large Cardamom, Ginger, Turmeric 
Blackpepper, Cirmamon, Clove, Nutmeg 

Voluntary centres 

: 1 
2 
3 
4 
5 
6 
7 
8 
9 

Arunachal Pradesh 
Gujarat 
Gujarat 
Jharkhand 
Madhya Pradesh 
Rajasthan 
Rajasthan 
Uttarkhand 
West Bengal 

CAU 
NAU 
AAU 
BIRSAAU 
JNKW 
AUK 
AUJ 
GBPUA&T 
BCKV 

Pasighat 
Navasari 
Sanand 
Kanke 
Jabalpxir 
Kota 
Mandoor 
Pantnagar 
Kalyani 

2008 
2008 
2014 
2008 
2008 
2008 
2014 
2008 
2008 

Large Cardamom, Ginger, Tunneric 
Blackpepper, Turmeric, Coriander 
Cumin 
Ginger, Turmeric 
Coriander, Fennel, Fenugreek 
Coriander, Cumin, Fermel, Fenugreek 
Cumin 
Turmeric, Coriander, Fennel, Fenugreek 
Ginger, Turmeric 

; Ai^.-.'i.^tiif.^'.aiijhhM, H i i i h i i i ^ 



ANNUAL REPORT 2014-15 

AGRO-CLIMATIC ZONES IN INDIA 
CENTRES OF AICRP ON SPICES 

HEAD QUARTERS : ICAR-IISR, KOZHIKODE 

• 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

1 REGULAR CENTRES 

Chintapalle 11 Mudigcre 
Coimbatore 12 Pampadumpara 
^^°^' ,. 13 Panniyur 

[̂ i5Q, 15 Pundibari 
Kammarpally ' * Ralgarh 
jagudan 17 Solan 
Jobner 18 Sirsl 
Kumorganj ,9 yercaud 

^ VOLUNTARY 
CENTRES 

1 Jabalpur 
2 Kalyani 
3 Konke 
4 Navasari 

5 Pantnagar 
i Pasighat 
7 Kota 
8 Mandor 
9 Sanond j^'^"*"-"^ 

J-—-v-'"^' 

Zone 1 

Zone 2 

Zones 

Zone 4 

Zones 

Zone 6 

Zone 7 

Zones 

Zone 9 

Zone 10 

Zone 11 

Zone 12 

Zone 13 

Zone 14 

Zone 15 

State boundary 

CO-OPTING 
CENTRES 
Ambalavayal 
Baraponi 
Gangtok (ICAR) 
Gangtok (ICRI| 
Kolasib 
Myladumpara 
Pechiparai 
Sakleshpur 

Agro-climatic Zones 
Zone 1 - W. Himalayan ragion 
Zone 2- E. Himalayan region 
Zone 3- L. Gangetic plain region 
Zone 4- M. Gongetic plain region 
Zone 5- U. Gangetic plain region 

Zone 6- T. Gangetic plain region 
ZoneZ-E.ploteau and tiills region 
ZoneS- C. Plateau and tiills region 
Zone9- W.Plateau tiills region 
Zone 10- S. plateau and hills region 

Zone 11- E. coast plains and hills regior^ 
Zone 12- W.coast plains and ghat regift}i 
Zone 13- Gujarat plains and hills region 
Zone 14- Western dry region 
Zone 15- Island region 

,i-^s« 
•tSii 
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TECHNICAL PROGRAMME (2014-15) 

Project Code Title 

Black Pepper 

Centres 

PEP/CI/1 
PEP/CI/1.1 

PEP/CI/2 

PEP/Cl/2.1 

PEP/CI/3 
PEP/CI/3.3 

PEP/CI/3.4 

PEP/CM/4 

Genetic Resources 
Germplasm collection, characterization, 
evaluation and conservation 

Hybridization trial 
Inter-varietal hybridization to 
evolve high yielding varieties 
Coordinated Varietal Trial (C VT) 
CVT 2006 Series VI 

Evaluation of grafts, orthotropic 
and runner shoots in black pepper 
Nutrient Management Trial fl 

Ambalavayal, Chintapalle, Dapoli, 
Panniyur, Pundibari, Sirsi, Yercaud 

1 
Panniyur s H 

Chintapalle, Dapoli, Panniyur, 
Pampadumpara, Sirsi, Yercaud 
Ambalavayal, Panniyur, Sirsi, Yercaud 

PEP/CM/4.4 

PEP/CM/4.5 

PEP/CM/4.6 

Development of organic package for spices 
based cropping systcm-obscrvational trial 
Organic farming in black pepper-2006 

Standardization of drip fcrtigation 
in black pepper 

PEP/CM/4.7 Black pepper based mixed cropping 
system for sustainable productivity and 
food security 

PEP/CP/5 Disease Management Trial 
PEP/CP/5.1 Adaptive trial on management of 

Phytophthora foot rot of black pepper 
in farmers field 

PEP/CP/5.3 Trial on management of P/zyiop/zZ/jora 
foot rot of black pepper in new plantation 

PEP/CP/5.4 Effectiveness of new molecules of fiingi 
toxicants against Phytophthora foot rot of 

I black pepper in existing plantation 
PEP/CP/5.6 Biological Management of Slow Decline 

in Black Pepper 
PEP/CP/6 Pest Management Trial 
PEP/CP/6.2 Management of Erythrina gall wasp in 

: a popular standard of black pepper 
Small cardamom 
CAR/CI/1 Genetic Resources 
CAR/'CI/l. 1 Germplasm collection, characterization, 

evaluation and conservation 

Chintapalle, Dapoli, Panniyur, Sirsi 

Dapoli, Pannij'ur, Pechiparai, Sirsi 
Yercaud 

Panniyur 
Ambalavayal, Sirsi, Panniyur, Dapoli 

Ambalavayal 

Chintapalle, Mudigcrc, Dapoli, Sirsi, 
Panniyur, Pampadumpara 
Chintapalle, Mudigere, Sirsi 

Panniyur 

Mudigere, Pampadumpara 

Mudigere, Pampadumpara 
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CAR/CI/2 
_CAR/CI/2.1 
•CAR/CI/2.2 

pCAR/CI/S 
CAR/CI/3.6 

|g;AR/CI/3.7 

Hybridization 
Hybridization and selection in cardamom 
Evaluation of promising small cardamom 
{Elettaria cardamom L. Maton) cultivars/ 
varieties for organic cultivation in the high 
ranges of Idukki district 
Coordinated Varietal Trial 
CVT2()07/2009-ScricsVI 

'm 
* j 

CVT of drought tolerance in " 
Cardamom - Series VII 
Varietal Evaluation Trial (VET) 
Initial Evaluation Trial - 1 
initial EvaluationTrial-lI 
Initial Evaluation Trial - 2012 
Nutrient Management Trial 
Effect of fertigation on yield of 
cardamom through drips 
Organic larming in cardamom 
Liming in cardamom 
Pest and Disease Management Trial 
Evaluation of new insecticides / 
biopesticides in cardamom against 
thrips and capsule borer 
Comparison of effect of chemical 
treatments as well as bio-control agents 
against pseudostem rot of cardamom 

Large Cardamom 
LCA/CI/1.1 Germplasm collection and evaluation 

of large cardamom 

CAR/Cl/4 
CAR/CI/4.1 
CAR/CI/4.2 
CAR/CI/4.3 
CAR/CM/5 

XAR/CM/5.2 

' CAR/CM/5.3 
CAR/CM/5.4 
CAR/CP/6 

...CAR/CP/6.7 

CAR/CP/6.8 

LCA/CP/Ll 

"LCA/CP/1.2 

Ginger 

GIN/CI/1 
GIN/CI/Ll 

GIN/CI/2 
GIN/CI/2.3 

Evolving disease and pest tolerant 
lines in large cardamom 
Integrated pest and disease 
management in large cardamom 

Genetic Resources 
Germplasm collection, characterization, 
evaluation and conservation 
Coordinated Varietal Trial (CVT) 
CVT 2013-Series VIII 

Mudigere 
Pampadumpara 

Mudigere, Myladumpara, 
Pampadumpara 
Appangala, Mudigere, Sakaleshapura 

^ ^ p ^ J ^ i j f W ? ^ ! ^ 

5*- :*S ' rfst 

Mudigere 
Mudigere 
Pampadumpara 

Mudigere, Pampadumpara 

Mudigere, Pampadumpara 
Pampadumpara 

Mudigere, Pampadumpara 

Pampadumpara 

ICAR Regional Station, Gangtok, 
ICRI Regional Research Station, 
Gangtok 
ICRI Regional Station, Gangtok 

ICRI Regional Station, Gangtok 

Dholi, Kammarpally, Kumarganj, ''". 
Pundibari, Pottangi, Raigarh, Solan I 

IISR, Dholi, Pottangi, 
Pundibari, Solan 

^ -J J 
.y^- >i ••, 
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GIN/CI/3 
GIN/CI/3.2 
GIN/CI/3.3 

GIN/CM 

GIN/CI/4.1 
GIN/CM/5 

C}IN/CM/5.4 

GIN/CM/5.5 

GIN/CP/6 
GIN/CP/6.1 

GIN/CP/6.10 

Varietal Evaluation Trial 
Initial Evaluation Trial - 2011 9 < l i | 
Initial Evaluation Trial - 2012 
Quality Evaluation Trial 
Evaluation of germplasm for quality 
Nutrient Management Trial 

Evaluation of herbicide for the 
effective control of weeds in ginger 
Source sink relationship 

Disease Management Trial 
Disease surveillance and etiology 
of rhizome rot in ginger 
Efficiency of different fungici des 
including new molecules against 
leaf spot disease of ginger 

Kumarganj, Pottangi "^B 

^tlKk 
Solan j j l ^ 

^ B 
Chintapalle 

IISR, Kankc, Mizoram, Pundibari, MM 
Solan m i 

^ ^ m 
Dholi ^ ^ ^ ^ ^ ^ ^ ^ j M j 

Dholi, Pundibari, Solan, Raigarh 

Turmeric 
TUR/CI/1 
TUR/CI/1. 

Genetic Resources 
1 Germplasm collection, characterization, 

evaluation and conservation 

TUR/t 1/2 Coordinated Varietal Trial 
TUR/Cl/2.5 CVT on Turmeric 2013 

TUR/Cl/3 Varietal Evaluation Trial 
TUR/CI/3.3 Initial Evaluation Trial 2010 
TUR/CI/3.5 Initial Evaluation Trial 2012 
TUR/CM/5 Nutrient Management Trial 
TUR,/CM/5.5 Standardization of water requirement 

for turmeric through drip irrigation 
TU R/CM/5.9 Source sink relationship in turmeric 
TUR/CP/7 Disease Management Trial 
TUR/CP/7.1 Survey and identification of disease 

1 causing organisms in turnieric and 
f screening of turmeric germplasm against 
' diseases (Disease Surveillance) 
TURCP/7.3 Assessment of fungicide and biological 

control agents against foliar disease 
ofturmeric 

TlJR/CP/7.4 Management of foliar diseases in 
turmeric using tolerant lines 

Coimbatore, Dholi, Kammarpaily, 
Kumarganj, Pantnagar, 
Pasighat, Pottangi, Pundibari, Raigarh 

Chintapalle,Coimbatore, ilSR, 
Kammarpaily, Kumarganj, Pundibari, 
Pottangi, Raigarh 

Pantnagar, Raigarh 
Dholi, Kumarganj 

Coimbatore, Guntur, Kammarpaily, 
Kumarganj, Pundibari 
Coimbatore, IISR, Guntur 

Coimbatore, Pundibari, Dholi, Raigarh 

Dholi, Raigarh 

Coimbatore, Dholi, Kumarganj, 
Pundibari, Raigarh 
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Tree Spices 

TSP/CI/1 
TSP/CI/1.1 

: TSP/CI/1.2 

TSP/CI/2 
TSP/CI/2.2 

f;TSP/CI/2.3 

Genetic Resources 
Germplasm collection, characterization, 
evaluation and conservation of clove, 
nutmeg and cinnamon 
Collection of unique germplasm in tree 
spices 

Coordinated Varietal Trial 
CVT 2001-Nutmeg 
CVT-2001-Cassia 

Coriander 

Dapo1i,Pcchiparai 

Dapoli, IISR, KAU, Pechiparai 

Dapoli,Pechiparai 
Dapoli, Pechiparai 

COR/CI/1 

COR/CI/1.1 

COR/CI/1.2 

•COR/CI/2 

COR/Cl/2.5 

COR/Cl/3 

COR/CI/3.6 
COR/CI/3.7 

COR/CI/4 

^COR/CI/4.1 

COR/CM/5 

iCOR/CM/5,3 

COR/CM/5.8 

COR/CP/6 

COR/CP/6.2 

Genetic Resources 
Germplasm collection, description. 
characterization, evaluation, conservation 
and screening against diseases 
Multilocation evaluation of 
germplasm in coriander 

Coordinated Varietal Trial 
Coordinated Varietal Trial on 
coriander 2012-Series IX 

Varietal Evaluation Trial 

Initial Evaluation Trial 2012 
Initial Evaluation in coriander 

Quality Evaluation Trial 

Quality Evaluation in coriander 

Nutrient management trial 

Identification of drought/alkalinity 
tolerant source in coriander 
Evaluation of PGPR bioformulation 
on coriander 
Disease Management Trial 
Survey to identify the disease incidence, 
collection and identification of 
causal organism in coriander 

Coimbatore, Dholi, Guntur, Hisar, 
Jagudan, Jobner, Kumarganj 

Ajmer, Coimbatore, Guntur, Hisar 

Ajmer, Coimbatore, Dholi, 
Guntur, Hisar, Jabalpur, Jagudan, 
Jobner, Kumarganj, 
Navsari, Pantnagar, Kota 

-

Guntur, Jagudan, Kumarganj 
Dholi, Hisar 

Jobner 

Jobner 

Ajmer, Coimbatore, Guntur, Hisar, 
Jagudan, Raigarh 

Dholi 

Cumin 
iCUM/CI/1 
CUM/CI/l.l 

CUM/CI/1.2 

Genetic Resources 
Germplasm collection, characterization, 
evaluation, conservation and screening 
against diseases 
Multilocation evaluation of cumin 
germplasm 

Jagudan, Jobner, Mandor, Sanand 

Ajmer 

f---;^,^ 17 
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•CUM/CI/2 
^CUM/CI/2.4 
CUM/CI/3 
CUM/CI/3.4 
CUM/CI/4 

,CUM/CI/4.1 
'cUM/CM/5 
-CUM/CM/5.1 
CUM/CP/6 
CUM/CP/6.5 

Coordinated Varietal Trial 
Coordinated Varietal Trial - 2013 
Varietal Evaluation Trial 
lET on Cumin 2012 
Quality Evaluation Trial 
Quality Evaluation in Cumin 
Nutrient Management Trial 
Identification of drought tolerance 
Disease Management Trial 
Management of blight and powdery 
mildew by spacing and potash application 

Ajmer, Jagudan, Jobner 

Jobner 

Jobner 

Jobner 

Jagudan ; 

Fennel 
TNL/CI/l 
FNL/CI/1.1 

I 

;FNL/CI/I.2 

' F N L / C I / 2 

:,FNL/CI/2.5 

FNL/CI/3 
FNL/CI /3 .3 

FNL/CI/3.4 
FNL/CI/4 
^FNL/CI/4.1 
FNL/CM/5 
FNL/CM/5.3 

^FNL/CM/6.3 

FNL/CP/6 
FNL/CF/6.2 

Genetic Resources 
Germplasm collection, characterization, 
evaluation, conservation and screening 
against diseases 
Multilocation evaluation of fennel 
germplasm 
Coordinated Varietal Trial 
Coordinated Varietal Trial on 
Fennel 2012 Series VIII 

Varietal Evaluation Trial 
Initial Evaluation Trial 2014 
Initial Evaluation Trial 2012 
Quality Evaluation Trial 
Quality Evaluation in Fennel 
Nutrient Management Trial 
Micro irrigation management in fennel 
Evaluation of PGPR bioformulation 
in fennel 
Pest Management Trial 
Field evaluation of different insecticides/ 
botanicals against seed midge Systole 
albipennis Walker fennel 

Dholi, Hisar, Jagudan, Jobner, 
Kumarganj 

Ajmer, Jobner, Kumarganj 

Ajmer, Dholi, Hisar, 
Jabalpur, Jagudan, 
Jobner, Kumarganj, Pantnagar 

Jobner, Pantnagar, Hisar 
Dholi, Jagudan, Kumarganj 

Jobner 

Jobner 
Hisar, Jagudan, Raigarh, Ajmer 

Jagudan, Jobner 

Fenugreek 
FGK/CI/1 
FGK/CI/1.1 

i 
TGK/CI/1.2 

Genetic Resources 
Germplasm collection, characterization, 
evaluation, conservation and screening 
against diseases 
Multilocation evaluation of 
fenugreek germplasrp. .. .; •, , 

Dholi, Guntur, Hisar, Jagudan, 
Jobner, Kumarganj 

Ajmer, Jobner, Hisar, Kumarganj 

« | _ J ]_g\ 
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FGK/CI/2 

FGK/CI/2.3 

FGK/CI/3 
FGK/CI/3.4 
FGK/CI/3.6 
FGK/CM/5 
FGK/CM/4.2 

FGK/CM/5.3 

FGK/CM/5.8 

Coordinated Varietal Trial 
Coordinated Varietal Trial 2012 
Series VIII 

Varietal Evaluation Trial 
Initial Evaluation Trial 2012 
Initial Evaluation Trial on fenugreek 
Nutrient Management Trial 
Identification of drought tolerance 
source in fenugreek 
Micro irrigation management in 
fenugreek 
Evaluation of PGPR bioformulation 
on fenugreek 

Ajmcr, Coimbatore, Dholi, 
Guntur, Hisar, Jagudan, Jabalpur, 
Jobner, Kumarganj, 
Pantnagar, Navsari, Raigarh, Kota 

Guntur, Kumarganj, Jagudan, Jobner 
Dholi, Hisar 

Jobner 

Jobner 

Jagudan, Jobner, Guntur, Hisar, 
Kumarganj 
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I. BLACK PEPPER 

Genetic Resources 

PEP/CI/Ll Germplasm collection, characte-
ization, evaluation and conservation 

(Centres: West coast plains and ghat region -
Ambalavayal, Panniyur, Sirsi; East coast plains 
and hill region - Chintapalle; Western plateau 
and hills region - Dapoli; Middle Gangetic 
Plain Region - Pundibari; East coast plains and 
hill region - Yercaud) 

Germplasm of black pepper maintained 
at various AICRPS centres (Table 1) 

At present 232 cultivated types, 54 wild 
types and 3 exotic types of black pepper are being 
maintained at Panniyur. Fifty eight genotypes 
have been collected during 2014 from different 
pepper growing tracts of Kannur and Kasargod 
districts under a combined germplasm collection 
expedition with scientists from IISR and the 
cuttings were planted in the nursery for rooting. 

In the current year, the genotypes PRS 
64, PRS 154, PRS 137 and PRS 155 were the top 
yielders at Panniyur. PRS 64 recorded highest 
green berry yield of 4.73 kg and 1510 
spikes/vine. Spike length was maximum in PRS 
155 (15.9 cm). Number of developed berries / 
spike was more for PRS 137 (48.0). The 100 
berry weight was high for PRS 154 (12.3 g.) and 
PRS 88 (11.4 g). The dry recovery (%) was more 
in PRS 154 and PRS 137(36%). 

Twenty six new collections were made 
during the period from Sirsi centre. Totally, 165 

germplasm accessions are being maintained at 
this station. Evaluation of these collections was 
made in the farmer's field. Species of Piper i.e., 
Piper arborium is collected and added to the 
germplasm. 

At HRS, chintapalle, 26 germplasm lines 
were maintained, during 2014-15 among them 
Panniyur -1 and CU 5308 recorded the highest 
yield. Severe drought affected the crop during 
April, May, June and July months of 2014. 
HUDHUD cyclone hit the Visakhapatnara 
district on 12* October, 2014 destroyed the shade 
trees (Silver oak) and black pepper gardens. The 
catastrophic storms uprooted the silver oak trees 
and aggravated the Phytophthora foot rot disease 
resulted in very poor yield in east coast region. 

At present 37 germplasm accessions are 
being maintained at Dapoli. This year 10 
accessions have been added to the germplasm. 
Among the germplasm maintained plant height 
varied from 7.5-1.1 m. 

At Pundibari centre 31 germplasm are 
being maintained. In 2014 - 2015, one new 
genotype was collected from Terai region of 
West Bengal. 

At Yercaud centre a total of 78 accessions 
are being maintained among them berry set was 
observed in 38 accessions. Out of those highest 
berry yield per vine was observed in PN 57(4.08 
kg vine"), PN 33(3.54 kg vine'), PN 76(2.99 kg 
vine'), PN 90(3.07 kg vine'), PN 46(2.80 kg 
vine"') and PN 74(2.80 kg vine'). 

Fig. 1: Promising germplasm accessions at Yercaud centre, a & b: High yielding accessions (PN-33 & 
PN-57); c & d: Accessions with long spike (PN-47 & PN-61) 

M^ ! .If- V 
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Table 1: Black pepper germplasm collections maintained at various AICRPS centres 

Centres 

Ambalavayal 
^ Chintapallc 

Dapoli 
Panniyur 
Pechiparai 
Pundibari 

Sirsi 
1 Ycrcaud 

Total 

C 

Existing 

55 
38 
36 
232 
10 
19 
145 
78 

613 

Indigenous 
ultivated 

Addition 
(April 2014 to 
March 2015) 

-

-

10 
58 
5 

-
26 

-

99 

Wild and re 

Existing 

-

-
1 
54 

-
11 

-
8 

74 

ated species 

Addition 
(April 2014 to 
March 2015) 

-

-

-

-
3 
1 
1 

-

5 

3 
-

-

-

3 

55 
38 
47 

347 ^^ 

18 
31 

172 
86 

794 

C r o p I m p r o v e m e n t 

PEP/Cl/2 Hybridization trial 

PEP/CI/2.1 Inter-varietal hybridization to 
evolve high yielding varieties 

(Centre: West coast plains and ghat region -
Panniyur) 

At Panniyur centre, the hybrids PRS160 
and PRS 161 were found to be promising with 
maximum green berry yield of 4.2 kg vine"' and 4 
kg vine"' respectively. PRS 160 and PRS-161 
recorded 560 and 472 number of spikes per vine 
respectively. Spike length was maximum in PRS 
161 (20.1 cm). 

To evolve varieties tolerant to biotic and 
abiotic stresses crosses between P 1 x PRS 4 and 
P1 X PRS 64 were done successfully. 

PEP/CI/3 Coordinated Varietal Trial (CVT) 

PEF/CI/3.3 CVT 2006 Series VI 

(Centres: East coast plains and hill region -
Chintapalle; Western plateau and hills region -
Dapoli; West coast plains and ghat region -
Panniyur, Pampadumpara, Sirsi; East coast 
plains and hill region - Yercaud) 

At Chintapalle centre among the 10 
varieties maximum plant height was noticed in 
HB20052 (401.66 cm) and Panniyur-1 (306.66 
cm). Variety CI090 recorded maximum fresh 
berry yield (2.06 kg) during the third year of 
bearing. All vines found susceptible to 
Phytophthora. 

At DapoH centre plant height varied from 
2.23 - 4.32 m in different varieties. Highest plant 
height was recorded by Panniyur 1 and HB 
20052 (4.32 m) followed by PRS 64 (3.92 m) and 
ACC No. 106 (3.67 m). 

Fig. 2: Variation in spike length 
in black pepper genotypes in an coordinated 

varietal trial at Dapoli 
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PRS 88 and HB 20052 recorded the 
highest green berry yield of 3.3 kg vine"' and 3.1 
kg vine' respectively at Panniyur centre and the 
highest plant height was recorded by HB 20052 
and Panniyur 1 (3.8 m). 

Among nine accessions tested the highest 
fresh weight (645g plant"') and dry weight (178 g 
plant"') was recorded by Panniyur 1 at 
Pampadumpara centre. 

At Yercaud centre 9 entries have been 
planted during 2011 and the entries are in 
vegetative stage. One of the entries PRS 64 has 
started spiking. 

PEP/Cl/3.4 Evaluation of grafts, ortho-tropic 
and runner shoots in black pepper 

(Centres: West coast plains and ghat region -
Ambalavayal, Panniyur, Sirsi; East coast plains 
and hill region - Yercaud) 

Panniyur -1 variety grafted on Piper 
colubrinum has recorded highest plant height 
(3.73 m) and green berry yield (2.57 kg) at 
Panniyur centre. 

Field planting of grafts on Erythrina 
indica standards was done at Yercaud and the 
grafts are in vegetative stage. 

Crop Management 

PEF/CiW4 Nutrient Management Trial 

FEP/CM/4.4 Development of organic package 
for spices based c ropping system-
observational trial 

(Centres: East coast plains and hill region -
Chintapalle; Western plateau and hills region -
Dapoli; West coast plains and ghat region -
Panniyur, Sirsi) 

As per the observations recorded in the 
organic farming trial at Chintapalle, vines treated 
with inorganic fertilizers have recorded higher 
yields (2.51 kg vine"') compared to vines treated 

with organic source of nutrients (1.831 kg vine"'), 
but both are on par with each other in terms of 
plant height, number of spikes, spike length and 
fresh berry yield. 

At Dapoli fi-om pooled data it was 
concluded that for getting highest dry berry yield 
vines may be provided with recommended dose 
of fertilizers i.e. 30 kg RYM + 150 g N + 75 g 
P2O5 + 150 g K2O per vine/year from 3rd year 
onwards twice i.e. first in the month August and 
Second in the month of February. 

Based on the trial conducted at Pannijoir, 
it can be concluded that the recommended 
package involving Farm Yard Manure 10 kg, 
NPK 50:50:200g, recorded significantly higher 
yield (1.81 kg vine"') in pepper compared to other 
organic package (1.38 kg vine"'). Higher 
oleoresin (8.12 %) content was recorded from 
organic treatment whereas piperine and volatile 
oil were similar in both treatments. 

PEP/CM/4.5 Organic farming in black 
pepper-2006 

(Centres: Western plateau and hills region -
Dapoli; West coast plains and ghat region -
Panniyur, Sirsi; Southern plateau and hills 
region - Pechiparai; East coast plains and hill 
region -Yercaud) 

From the frials conducted at Dapoli it was 
concluded that for getting highest dry berry yield 
of black pepper recommended dose (10 kg 
F.Y.M. + 150 g N + 75 g P A + 150 g Kfi per 
vine/year from 3rd year onwards) be given twice 
to the vines i.e. first in the month of August and 
second in the month of February at the same time 
application of P-solubilizing bacteria and 
applying Trichoderma around the base of the 
vine @ 50g/vine and a foliar spray of Bordeaux 
mixture 1% and Quinolphos (0.05%) twice i.e 
first application be given with onset of monsoon 
- June and second application during August (60 
days after first) during rainy season is 
recommended. 

W^ ''^•^^yt 
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Based on the trial conducted at Panniyur, 
it can be concluded that the integrated treatment 
involv ing Farm Yard Manure 10 kg, 
Azospirillum 50 g, Phosphobacteria 50 g, 
Bordeaux mixture 1%, Trichoderma 50 g, 
Pseudomonas 50 g, NPK 50:50:200 g, Copper 
Oxychloride 0.2%, Quinalphos 0.05%, recorded 
significantly higher yield in pepper compared to 
other treatments fully organic and fully 
inorganic. 

E P / C M / 4 . 6 S t a n d a r d i z a t i o n of d r i p 
fertigatlon in black pepper 

(Centre: West coast plains and ghat region -
Panniyur) 

W" 
ElGreen berrv 

yield (kg/'vine) 

Fig. 3: Effect of different drip fertigation 
treatment on green berry yield of 

black pepper at Panniyur 

The trial was started in 2012-13 at 
Panniyur. During 2014-15, T5 - (50 % RDF + 8 

Note: 
Quantity / plant/ year 
Conventional irrigation @100 litres of water once in 10 days from February-April; 100 % 
RDF in 3 equal splits as basal f' in June, 2°'' in September and 3"* in February 
Drip irrigation @ 8 litres of water daily from February-April; 100 % RDF in 3 equal splits as 
basal r ' in June, 2°'' in September and 3''* in February as fertigation in 12 splits (weekly 
intervals) 
Drip irrigation @ 8 litres of water daily from February-April; 100 % RDF in 3 equal splits as 
fertigation in 12 splits (weekly intervals) 1" in June, 2°'' in September and 3"* in February. 
Drip irrigation @ 8 litres of water daily from February -April; 75 % RDF in 3 equal splits as 
fertigation in 12 splits (weekly intervals) 1" in June, 2°'' in September and 3"* in February. 
Drip irrigation @ 8 litres of water daily from February -April; 50 RDF in 3 equal splits as 
fertigation in 12 splits (weekly intervals) 1" in June, 2°'' in September and 3"̂  in February. 

Treatments 
Tl 

T2 

T3 

T4 

T5 

litres drip ) recorded maximum green berry yield 
of 4.89 kg vine"' followed by T4 (75 % RDF + 8 1 
drip) where yield recorded was 3.9 kg vine"' 
which was statistically on par with T5. 

PEP/CM/4.7 Black pepper based mixed 
cropping system for sustainable produ-ctivity 
and food security 

(Centres: West coast plains and ghat region -
Ambalavayal, Sirsi, Panniyur; Western plateau 
and hills region -Dapoli) 

The trial was started during 2013-14 at 
Panniyur. The intercrops and black pepper plants 
were planted during April-May and June-July 
2014. Pepper plants are yet to establish and good 
yield was obtained from the intercrops in black 
pepper garden in the T' year of planting. T l -
Colocasia yielded 2.3 kg, T2- Arrow root(3.3 
kg), T3- Elephant foot yam (12.4 kg), T4-
Tapioca (8.2 kg) and T5- Greater yam(8.8 kg) 
from an inter space of 4 x 2 m between pepper 
plants. 

? ^ 
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Crop Protection 

PEP/CP/5 Disease Management Trial 

PEP/CP/5.3 Trial on management of 
Phytophthora foot rot of black pepper in new 
plantation 

(Centres: East coast plains and hill region -
Chintapalle; West coast plains and ghat region 
Mudigere, Sirsi, Panniyur, Pampadumpara; 
Western plateau and hills region -Dapoli) 

This experiment was started during July 
2008-09 at Horticultural Research station, 
Chintapalle. Three varieties i.e. IISR- Shakti, 
IISR- Thevam and Pannijoir-S each of 100 
cuttings were brought from IISR, Calicut during 
the month July- 2008 and were planted in A4 
block. The procured cuttings have not 
established properly resulting in the poor stand. 
This year crop is affected by//MJ/ZMJ cyclone. 

At Mudigere experiment was initiated 
during 2007 and plants are not established 
properly. So replanting has to be taken up with 
IISR Shakti and IISR-Thevamplants. 

Varietal reaction to the treatments with 
respect to the growth of the black pepper, IISR 
Thevam recorded highest growth (2.49 m) and 
it was statistically on par with IISR Shakti (2.09 
m) and the least growth was noticed in Panniyur -
1 (1.99 m) at Sirsi. The potassium phosphonate 
@ 0.3% and incorporation of Trichoderma 
harzianum (MTCC 5179) also recorded more 
height. 

At Panniyur soil application of 
Trichoderma harzianum (MTCC 5179) along 
with drenching and spraying with 0.3% 
potassium phosphonate recorded least disease 
incidence (7.4%) as against 38.9% disease 
intensity in control. With regard to varieties, 
minimum disease was recorded in Panniyur 1 
(11.1%). 

Of all the varieties tested IISR Thevam 
showed the least disease incidence and the 
treatment of potassium phosphonate 0.3% spray 
along with the basal application of Trichoderma 
harzianum @ 50 g vine"' was the best at 
Pampadumpara. 

Survival and growth of black pepper 
cuttings of IISR- Shakthi, IISR- Thevam and 
Panniyur-1 and of the standards (Ailanthus 
malbarica) were satisfactory at Dapoli. So far 
incidence of foot rot and leaf blight disease 
caused by Phytophthora capsci was not noticed 
during the period from2010-ll to 2013-14. 

PEP/CP/5.4 Effectiveness of new molecules of 
fungi toxicants against Phytophthora foot rot 
of black pepper in existing plantation 

(Centres: East coast plains and hill region -
Chintapalle, West coast plains and ghat region -
Mudigere, Sirsi) 

At Chintapalle spraying and drenching 
with 0.1 % of Fenamidon (10 %) + Mancozeb (50 
%)) (Sectin) -1- Soil application of Trichoderma 
harzianum (MTCC-5179) 50 g/vine with 1 kg 
neem cake resulted in reducing per cent 
yellowing (11.50 %), defoliation (13.98 %), 
death of vines (8.50 %) and recorded higher yield 
(3.02 kg vine'). 

Spraying and drenching of 0.2 % Kocide 
10 days after application of 7̂  harzianum @ 50g 
+ 1 kg Neem Cake vine" was found more 
effective in reducing the disease incidence with 
higher yield of 482.50 g vine"' at Mudigere which 
was on par with spraying and drenching of 0.1 %> 
Sectin + T harzianum (50 g) + Neem cake 1 kg 
vine"'. 

Spraying and drenching with 0.1 %> of 
Fenamidone (10 %) + Mancozeb (50 %) (Sectin) 
+ Soil application of T. harzianum (MTCC 5179) 
50 g vine"' with 1 kg neem cake resulted in less 
leaf infection (6.15 %), yellowing (7.59 PDI), 
defoUation (6.06 PDI) at Sirsi. 
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PEP/CP/5.6 Biological Management of Slow 
Decline in Black Pepper 

(Centres: West coast plains and ghat region -
Panniyur) 

The experiment was started during 2013-
14 at Panniyur. Among the various biocontrol 
agents tested, disease intensity was least 
recorded in soil application of Trichoderma 
harzianum + Neem cake @ 2 kg vine' (17.5%) 
followed by Soil application of Trichoderma 
harzianum followed by soil drenching with 
P. fluorescens @ 2 % (18.8 %) which were 
statistically on par with each other (Table 2). 

PEP/CP/6 Pest Management Trial 

PEP/CP/6.2 Management of Erythrina gall 
wasp in a popular standard of black pepper 

(Centres: West coast plains and ghat region -
Mudigere, Pampadumpara) 

This project started in 2008 at Mudigere 
for management of Erythrina gall wasp. A survey 
was conducted in Hassan, Chikkamagaluru, 
Udupi, South - Canara, Coorg and North -
Canara districts, where black pepper is a major 
crop and Erythrina used as standard. During the 
survey one of the Erythrina species free from gall 
- wasp observed in different plantation of Coorg, 
Hassan and Chikkamagaluru Dists. The 
Erythrina species free from gall -wasp identified 
and characterized as Erythrina subumbrans 
(Kassk.) Merrill. After this planting material of 
Erythrina subumbrans was distributed to 
farmers and institutions viz., IIHR, Bengaluru 
and IISR, Kozhikode. 

Table 2: Effect of different biological management strategies on slow decline disease of Black pepper 

Treatments 

Tl - Soil application of Trichoderma harzianum 
+ Neem cake @ 2kg vine" 
T2 - Soil application of Trichoderma harzianum 
followed by soil drenching with P. 
fluorescens @ 2% 
T3 - Soil application of Pochonia chlamydosporia 
followed by soil drenching with P. fluorescens 
@ 2% 
T4 - Soil application of Pochonia chlamydosporia 
@ 50 g vine"' followed by soil drenching with 
P. fluorescens @ 2% 
T5 - Soil application with Cartap hydrochloride 
@ 15g vine"' 
T6 - Soil drenching with Copper oxychloride 
@ 0.3% + Cartap hydrochloride @ 15 g vine"' 
T7 - Control 
CD (fli 5% 

Disease intensity (%) with respect to 
yellowing in Black pepper 

1 2 
MAM MAM 

15.0 

15.0 

15.0 

20.0 

15.0 

15.0 
25.0 

15.0 

25.0 

26.3 

35.0 

15.0 

20.0 

47.5 
7.5 

3 
MAM 

15.0 

4 
MAM 

25.0 

Average 
Disease 
intensity 

17.5 .^ 

20.0 

20.0 

20.0 

15.0 

15.0 
40.0 

15.0 

30.0 

18.8 

15.0 

15.0 
32.5 

18.8 

22.8 

23.4 

15.0 

16.3 
36.3 

MAM - Months after cessation of monsoon 

•Z 
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11. SMALL CARDAMO 

Genetic Resources 

CAR/CI/1.1 Germplasm collection, chara
cterization, evaluation and conservation 

(Centres: West coast plains and ghat region -
Mudigere, Pampadumpara) 

Germplasm of small cardamom is 
maintained at Mudigere and Pampadumpara 
(Table 3) 

At Mudigere centre 132 germplasm lines 
were replanted during 2010 and observations are 
recorded. Germplasm lines CL-726 and CL-691 
found superior for important yield traits. 

disease and also showed more tolerance to thrips 
(14.33% incidence). 

Crop Improvement 

CAR/CI/2 Hybridization 

CAR/CI/2.1 Hybridization and selection in 
cardamom 

(Centre: West coast plains and ghat region -
Mudigere) 

A crossing block of elite clones viz. M-1, 
M-2, \l^-\,Njallani Gold, SKP-14, CL-726 and 
M-3 was established at a closer spacing of 6 x 3' 

Centre 

Mudigere 
Pampadumapra | 
Total 

Table 3: Cardamom 

Cultivated 

132 

W^m 177 
309 

germplasm collecHons ofAICRP 

Indigenous 

Wild and related sp. 

Nil 

:,, Jl>-iii=^fe Nil 
NU 

S ceot'-es 

Total 

132 
177 
309 

i 

: 

i 
.»..-.:W 

Fig. 4: Promising clones CL-726 and CL-691 from Mudigere centre 

A total of 177 cardamom accessions are 
presently being conserved in the gene bank of 
Pampadumpara. Out of all the germplasm HY 14 
registered maximum wet (356.6 g plant') and dry 
capsule yield (72.32 g planf'). It has not 
registered any incidence or symptoms ofazhukal 

in order to generate all possible cross 
combinations through both random open 
pollination and hand pollination. All the clones 
were good general combiners and belong to 
Malabar type, while Njallani green gold is a 
Vazhuka type. Different Fl combinations were 

%• 
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produced by crossing seven improved elite 
genotypes in all possible combinations and the 
seedling are raised and evaluation will be done in 
the coming season. 

CAR/CI/2.2 Evaluation of promising small 
cardamom {Elettaria cardamom L. Maton) 
cultivars/varieties for organic cultivation in 
the high ranges of Idukki district 

(Centre: West coast plains and ghat region -
Pampadumpara) 

PS 27 performed well in terms of number 
of tillers (21.56), panicles per tiller (1) as well as 
productive tillers (2.33) whereas S-1 registered 
maximum tiller height (152.7 cm) followed by 
ICRI 2 (152.6 cm) and PVl (152.2 cm). Yield 
data will be recorded in the ensuing season. 

CAR/CI/3 Coordinated Varietal Trial 

CAR/CI/3.6 CVT 2007/2009-Series VI 

(Centres: West coast plains and ghat region -
Mudigere, Myladumpara, Pampadumpara) 

Among 13 genotypes evaluated at 
Mudigere, IC-346951 (330 kg ha') recorded 
highest capsule yield followed by CL-726 (320 
kg ha"') than the check GG (260 kg ha'). 

At Myladumpara among the entries clone 
PL-14 has showed superiority in tiller height 
(289.9 cm), number of racemes per panicle (20), 
number of capsules per raceme (10.5) and yield 
(860.1 kg ha"') . Whereas number of tillers per 
clump (61.9), number of bearing tillers (29.7) 
and number of panicles per clump (50) were 
more in CL-691. MCC-260 standard check 
showed highest oleoresin percentage (8.98 %) 
followed by IC - 349545 (8.84 %), SKP - 164 
(8.65%). 

Maximum plant height was recorded by 
four accessions viz, PL 14 (207.88 cm), GG 
(222.22 cm), MCC 346 (211.22 cm) and PV2 
(231.33 cm) at Pampadumpara. Highest yield 
was registered in case of PL-14 (361.54 g planf') 

and the lowest yield was obtained in SKP 104 
(29.51 g plant'). 

I'lg. b: I'ield viev\ o! coordinated \arietal trial 
2007/2009 of cardamom at Pampadumpara 

CAR/Cl/3.7 CVT of drought tolerance in 
Cardamom - Series VII 

(Centres: West coast plains and ghats region -
Appangala, Mudigere; Southern plateau and 
hills region - Sakaleshapura) 

Selected clones are multiplied and trial 
will be taken up in Appangala, Mudigere and 
Sakaleshapura. 

CAR/CI/4 Varietal Evaluation Trial (VET) 

CAR/CI/4.1 initial Evaluation Trial-I 

(Centre: West coast plains and ghat region -
Mudigere) 

At Mudigere genotype HS-1 recorded 
highest plant height (310 cm), more number of 
suckers per plant (12.10) and yield (310 kg ha') 
followed by Sel-800 (280 cm, 11.9 and 280 kg ha" 
' respectively). 

CAR/CI/4.2 Initial Evaluation Trial-II 

(Centre: West coast plains and ghat region -
Mudigere) 

Among the 10 genotypes evaluated at 
Mudigere, 2-5-Dll recorded highest yield (263 
kg ha"') followed by GG (255 kg ha'). 

tMfe 
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CAR/CI/4.3 Initial Evaluation TriaI-2012 

(Centre: West coast plains and ghat region -
Pampadumpara) 

During 2014-2015, maximum plant 
height was reported in PL No. 14 (282.99 cm) 
followed by HY 9 (240.23 cm). In case of number 
of tillers, HY 6 showed maximum (74.66) 
followed by Njallani (39.55). Among the 
accessions, BEP 2 and HY 6 showed the lowest 
borer infestation (1.66 %) followed by PV-1 
(4.99 %) . The incidence of clump rot was 
minimum in HY 9 and HY 6 (0.33 % and 0.55 % 
respectively). 

Among the accessions studied PL NO. 14 
registered a maximum wet (266.10 g planf') and 
dry yield (40.58 g plant'), HY 6 (192.89 g plant') 
was the next best followed by S 1 (39.46 g planf') 
whereas the dry weight was more in S-1 than HY 
6. The accession HY 6 recorded the highest 100 
capsule weight and 100 capsule volume (87.65 g 
and 95 ml). Regarding thrips infestation, BEP 2 
showed higher tolerance (15.50 %), while 
Njallani reported maximum incidence of thrips 
(70.45 %). The capsule rot incidence was higher 
in Njallani (3.53 %) followed by PL. NO 14. 
There was no incidence of capsule rot in case of 
HY 6 and HY 9. These accessions have recorded 
the lowest incidence of borer (1.50 %) too. 
Among nine accessions evaluated, HY 6, HY 9 
and PL. No. 14 performed better than the rest of 
the accessions. 

C r o p M a n a g e m e n t 

CAR/CM/5 Nutrient Management Trial 

CAR/CM/5.2 Effect of fertigation on yield of 
cardamom through drips 

(Centres: West coast plains and ghat region -
Mudigere, Pampadumpara) 

At Mudigere effect of fertigation on yield 
of cardamom showed significant difference 
among the treatments. Application of irrigation 9 

1/clump/day along with 100% Recommended 
dose of fertilizer through drips recorded the 
highest capsule yield (207.41kg ha"') this was on 
par with irrigation 9 1/clump/day with 75% Rec. 
fertilizer dose (201.23 kg ha ' ) . Conventional 
method of irrigation recorded 156.61 kg ha"'. 

The experiment was laid out in 
Pampadumpara and the observations on growth 
performances will be monitored from this season 
onwards. 

CAR/CM/5.3 Organic farming in cardamom 

(Centres: West coast plains and ghat region -
Mudigere, Pampadumpara) 

Significant differences were observed 
among the treatments at Mudigere centre. 
Application of organics with bio-fertilizers 
recorded significantly higher yield than only 
organics. Maximum dry capsule yield (252.77 kg 
ha"') was obtained with recommended package 
which was superior over all other treatments. 
A m o n g the o r g a n i c s , a p p l i c a t i o n of 
vermicompost recorded the highest capsule yield 
(202.91kg ha"') this is on par with FYM (193.71 
kg ha"'). Application of Jeevamrutha with and 
without bio fertilizers recorded less yield (170.68 
kg ha"') and (188.87 kg ha"'). 

A p p l i c a t i o n of J e e v a m r u t a + 
Azospirillum (10 g clump"') + Phosphate solubi-
hsing bacteria (10 g clump"') + Trichoderma (10 
clump"') resulted in the highest fresh (220.27 g 
planf') and dry capsule yield (42.89 g planf') at 
Pampadumpara. 

CAR/CM/5.4 Liming in cardamom 

(Centre: West coast plains and ghat region -
Pampadumpara) 

Application of Dolomite @ 2 kg planf' 
was found to be the best treatment with highest 
fresh weight of 427 g planf' at Pampadumpara. 
Next best treatment was found to be application 
of burnt lime @ 2 kg planf' which was on par 

jm-: 
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Fig. 6: Organic farming in cardamom a. Field 
view of organic farming plot at Pampadumpara, 

I). Preparation of organic amendments 

with ground lime stone @ 2 kg plant' and the 
recovery percent was high for the application of 
burnt lime @ 2 kg planf'. 

Crop Protection 

CAR/CP/6 Pest and Disease Management 
Trial 

CAR/CP/6.7 Evaluation of new insecticides/ 
biopesticides in cardamom against thrips and 
capsule borer 

(Centres: West coast plains and ghat region -
Mudigere, Pampadumpara) 

There were significant differences 
between the different treatments at Mudigere. At 
all the harvests it was observed that there was 

maximum damage with thrips compared to 
borers. Thrips and capsule borer control was 
observed with use of methomyl @ 1.5 g 1"' of 
water and acetamiprid @ 0.5 g and Imida-
cloprid @ 0.5 ml compared to standard practice 
(Carbosulfan 2 ml f'). 

At Pampadumpara, lowest thrips 
infestation was reported in the plants treated with 
imidacloprid followed by carbosulfan and 
quinalphos. Shoot borer infestation was 
minimum in plants treated with poneem (3.16 %) 
and was followed by acetamiprid (4.03 %), qui
nalphos and carbosulfan. 

Pooled analysis of 3 years showed that 
the most effective treatment against thrips was 
imidacloprid followed by quinalphos and 
carbosulfan. But for shoot borer infestation no 
significant differences were observed. 

Liiiikiti 
•PercntreAictioaoftlmpso^-er 

control 
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Fig. 7: Percent reduction of tiirips 
and shoot borer infestation over control 

CAR/CP/6.8 Comparison of effect of chemical 
treatments as well as bio-control agents 
against pseudostem rot of cardamom 

(Centres: West coast plains and ghat region -
Pampadumpara) 

Lowest disease incidence (13.67 %) was 
observed in the application of Carbendazim at 
2 g r' as foliar spray as well as basal application at 
Pampadumpara. 

mfcia iiiMtll tatn 
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III. LARGE CARDAMOM 

Genetic Resources 

LCA/CI/1.1 Germplasm collection and 
evaluation of large cardamom 

(Centres: Eastern Himalayan Region - ICAR 
Regional Station, Gangtok, ICRl Regional 
Research Station, Gangtok) 

A total of 271 germplasm of large 
cardamom is maintained at ICAR (RS), Gangtok 
and ICRI (RRS), Gangtok (Table 4) 

ICAR RS, Gangtok is maintaing 7 
different germplasm viz., Ramsey, Sawney, 
Dzongu Golsey, Varlangey, Seramney, Madhusai 
and Dudhe Golsai of large cardamom. 

Survey was made at different area of 
North, East and West districts of Sikkim and 
Sukhia Pokhri, Darjeeling district of West 
Bengal for collection of germplasm by the 
scientists of ICRI Regional Station, Gangtok. 
Seven Germplasm accessions viz. SCC 255 
(Golsey), SCC 256 (Seremna), SCC 258 
(Ramsey), SCC 259 (Bada Ramsey), SCC 260 
(Varlangey), SCC 261 (Golsey) and SCC 262 
(Ramsey) were collected and planted under 
AICRPS at ICRI, RRS, Spices Board, Tadong, 
Gangtok research farm. Characterizations of the 
collected germplasm were made as per 
descriptor. 

Table 4: Large cardamom collections maintained at AICRPS centres 

-y-^i' 

Centre 

ICAR RS, Gangtok 
ICRI RRS, Gangtok 
Total 

= - „ _ . - ^ - . , Indigenous 
Cultivated Wild «& related spices 

Existing 

7 
245 
252 

Addition 
(April 2014 to Existing 
March 2015) 

NIL NIL 
08 11 
08 11 

Addition 
(April 2014 to 
March 2015) 

NIL 
NIL 
NIL 

Total 

7 
264 
271 

J 

Fig. 8: (;«lleclitHi of" germplasm from Siikhiii Pokhri, Darjeeling district 
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C r o p Protect ion 

LCA/CP/1.1 Evolving disease and pest 
tolerant lines in large cardamom 

(Centre: Eastern Himalayan Region - ICRI 
Regional Station, Gangtok) 

Moderately tolerant and moderately 
susceptible germplasm accessions were planted 
in disease hot spot area (Kabi), North Sikkim for 
field evaluation. ICRI Sikkim 2 was taken as 
control. 

LCA/CP/1.2 Integrated pest and disease 
management in large cardamom 

(Centre: Eastern Himalayan Region - ICRI 
Regional Station Gangtok) 

Lowest incidence of pest and diseases was 
observed in Phytosanitation and application of 
bio-agents plot than in that of control. Table 5 the 
incidence (%) of pests diseases 

Table 5: Incidence (*/ 

^^^ Pests 

Shoot fly 
Leaf caterpillar 

I Blight 
• Chirke 
1 Foorkey 

o) of pests and dK'Tĵ s.* ;.~ ;!•! 'l.-':' trial plots at Singhik-''' " *'.ikkini 

Incidence % (Range / Mean) 

Control 

20-25 (22.5) 
10-15 (12.5) 
30-45 (37.5) 
15-20(17.5) 
5-10 (7.5) 

Phytosanitation and application of bio- agents 

5-10 (7.5) 
2-5 (3.5) 

10-15(12.5) ' '̂  1 
2-4 (3.0) 

1-2(1.5) 

Fig. 9: Survey in the large cardamom area of 
Anjaw district of Arunacha! 

Fig.10 : AICRPS team interacting with Tribal 
cluster of Lungvvah village at Indo Burma border 

of Mon district of Nagaland 
X- i^li^t^ . . . . M^^LMMMv,sit^^i!j,'' r»l*!r«vi«-*S.^* MsM^fi^ 
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IV. GINGER 

Genetic Resources 

GIN/CI/1.1 Germplasm collection, characte
rization, evaluation and conservation 

(Centres: Middle Gangetic Plain Region -
Dholi, Kumarganj, Pundibari; Southern 
plateau and hills region - Kammarpally; 
Eastern plateau and hills region - Pottangi, 
Raigarh; Western Himalayan Region - Solan) 

Ginger germplasm maintained at 
different AICRPS centres (Table 6) 

Fig. 11: Germplasm 
evaiuatioii site of ginger at Solan 

Out of fifty eight accessions evaluated at 
Dholi centre twelve accessions viz., RG-14, RG-

17, RG-19, RG-11, RG-29, RG-24, RG-32,RG-
18, RG-37, RG-41, RG-38 and RG-10 were 
performed better with fresh rhizome yield 
ranging from 240 g to 350 g plant'. Among these 
12 accessions RG-14 recorded the highest fresh 
rhizome yield (350 g planf') followed by RG-17, 
RG-19, RG-11 i.e., fresh rhizome yield of 300 g 
planf'. 

At Kumarganj centre 61 germplasm were 
evaluated this year and among them promising 
accessions in terms of yield are NDG-55 (31.78 t 
ha') followed by NDG-28 (13.83 t ha"') and 
NDG-6 (13.24 t ha'). And also the germplasm is 
screened for soft rot disease and minimum 
disease incidence was recorded in NDG-15 
(10.00%), NDG-4 (16.673%) and NDG-9 
(23.0%). 

Sixty two germplasm of ginger were 
evaluated at Pundibari centre. Highest rhizome 
yield plof' was recorded in GCP-33 (16.57 kg 
plof'). Lowest rhizome yield plof' was recorded 
inGCP-63(1.35kgplof'). 

Ten accessions out of 173 accessions 
registered more than 10 kg/3m^ fresh rhizome 
yield at Pottangi centre, and the plot yield ranged 
from2.2 kg/3m' (PGS-34)to 19.0kg/3m'(PGS-
36) with the mean yield of 5.2 kg /3m^ Highest 

Centre 

Dholi 

Kumarganj 

' Pundibari 

Pottangi 

Solan 

Total 

Table 6: Ginger germplasm collections in AICRPS centres 

Indigenous 1 

Cultivated Wild & related spp. 1 

Existing 

57 

61 

61 

128 

231 

538 

1 iLxotic loiai 
Addition ^ . . Addition 
(2014-15) •̂ '̂ '̂ '̂"̂  (2014-15) 

'l "" - "- - 58 

61 

1 - - - 62 

20 2 - 3 153 

-i • - . . u . ^ - . : -^ .^ 2 ^ ^ _ ^ 

22 ; 2 - 1 3 : 565 i 
! 1 

nm»^ mm' 
*SS ^ l \ 
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fresh rhizome yield was recorded in PGS-36 
(19.0 kg/3 m') followed by S-692 (16.5 kg/3m'), 
Tura local (14.8 kg/3 m'), Tura Local-1(14.3 kg/3 
m'), S-642-1 (12.5 kg/3 m'), GCP-31(12.0 kg/3 
m'),PGCAL-l(l 1.5 kg/3 m'). 

Among the 183 ginger germplasm 
evaluated at Solan yield range varied from 10.06 
t ha ' (SG-865) to 14.12 t ha' (SG-857). Yield of 
three lines viz., SG-1134 (14.24 t ha'), SG-857 
(14.12 t ha"') and SG-12-4 (13.44 t ha"') excelled 
the check Himagiri which yielded 12.40 t ha"'. 
Rhizome rot disease incidence varied from 
11.47-25.47% with 11.47% and 15.60 % in SG-
12-4 and Himgiri, respectively. 

Crop Improvement 

GIN/CI/2 Coordinated Varietal Trial (CVT) 

GIN/CI/23 CVT 2013-SerJes VIII 

(Centres: West coast plains and ghat region -
IISR; Middle gangetic plain region - Dholi, 
Pundibari; Eastern plateau and hills region -
Pottangi; Western Himalayan Region -Solan) 

VEftROF PROGRESS: 2"-VEAR 

DESIGN. RBD 
REPLICATION :03 
NOOF6ENOnPES:08 

PLOT SIZE: 3m x l m 

DTTEOfPLANTlNG:06.05.W 

Fig. 12: Field view oi'coOi-diiiated varietal 
trial of ginger at Pottangi 

Ten accessions along with check IISR 
Varada were evaluated during 2014-15 for yield 
at IISR. Among the ginger accessions studied, 
maximum yield was recorded in GCP 49 
followedbyAcc.219andRG3. 

3 lOCO H2013/14 

S12014/15 

//A^"^^///^/^ 

Fig.l3: Performance of ginger 
entries in CVT at IISR 

Among six entries and two check 
varieties evaluated at Dholi, two entries RG-32 
and RG-3 gave significantly higher plant height 
(24.60 and 23.57 cm), number of leaves per tiller 
(17.25 andl6.67), yield per plot (2.58 and 2.47 
kg/3m^) and yield per hectare (8.61 and 8.221 ha" 
') as compared to best local check variety Nadia 
and other promising entries. Percentage yield 
increase over check was 40.92 % in RG-32 and 
34.53% in RG-3. 

At Pundibari centre genotype GCP 49 
registered highest yield (23.31 tha"') followed by 
Karthika with ayield of 17.841 ha"'. 

Out of 8 entries tested at Pottangi V1S1 -2 
(16.06 t ha"') was the top yielder with the yield 
advantages of 14.0 % than the national check 
Varada(13.81 tha"') followedbyGCP-49 (15.85 
tha"'),RG-32(15.47tha')andAcc-65 (15.78 tha" 
'). Highest clump weight was observed in 
Suprabha(409.7g). 

At Solan centre average yield varied from 
6.78 t ha"' to 21.15 t ha"'. Maximum yield was 
recorded by SG-26-04 (21.15 t ha"') followed by 
local check Himgiri 12.40 t ha' and National 
check variety Varada 10.071 ha'. The rhizome rot 
disease incidence varied from 10.50-25.39 Vo 
with minimum in SG-26-04. 

J ^k 
„ ^ ^ _ j i ^ F * ' t, ^*t^ <fc\ 

' ^ n ^ ^ • V sŝ v, 
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Table 7: Projected yield of ginger genotypes in coordinated varietal trial 
(CVT-2013) at different AICRPS centres 

Entries 

ACC-65 
ACC-219 ~^_~^ 

RG-3 
RG-32 
GCP-49 
Varada (National check) 
Local check/s 

Dholi 
5.44 
4.78 
6.50 
8.22 
8.61 
4.56 
3.50 
6.11 

(Nadia) 

Projected yield (t ha"') 

Pottangi Pundibari 

12.65 
07.92" 
15.47 
11.77 
14.58 
15.47 
12.95 
13.84 

(Suprabha) 

08.51 
05.82 
10.68 
11.30 
04.24 
23.21 
05.18 
07.85 

(GCP-5) 

Solan 
8.12 
6.78 
9.25 
9.95 
7.83 
9.31 

10.07 
12.40 

(Himgiri) 
21.15 

(SG-26-04) 
1 Mean 
^ S.Em (±) 

CD (0.05) 
CV (%) 

5.96 
0.29 
0.88 
8.49 

_ _ ^ 13.08 
6.26 
22.34 
10.15 

• 09.59 
[ 2.78 

6.34 
15.34 

10.54 
6.09 
5.24 
11.22 

'x„ 

^^Kf 
BS(;IO-II-3 

Fig. L-i. ilhizome of high yielding 
and check variety 

• • ^ 

GIN/CI/3 Varietal Evaluation Trial 

GIN/Cl/3.2 Initial Evaluation Trial - 2011 

(Centres: Middle Gangetic Plain Region -
Pundibari; Western Himalayan Region - Solan) 

At Solan, average yield of rhizome varied 
froml0.86tha' ' to 21.151 ha"'. The genotype SG-
26-04 recorded maximum yield 21.15 t ha"' 
followed by SG-08-04 (16.78 t ha"') and SG-908 
(15.94 t ha"') whereas the check Himgiri yielded 

MIM<.l l i l -

genotypt i'*!.. •*.i,-«4 ôv,̂  *,«••* 1-3) 
Himgiri at Solan 

12.40 t ha"'. The rhizome rot disease incidence 
varied from 10.50-16.43 % with minimum in 
SG-26-04. 

GIN/Cl/3.3 Initial EvaluationTrial-2012 

(Centres: Middle Gangetic Plain Region -
Kumarganj; Eastern plateau and hills region -
Pottangi) 

Seven entries of ginger were evaluated at 
Kumarganj on lET during the kharif season. The 

« | # 
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maximum yield was recorded in Baidra sonth 
(31.77 t ha"') followed by NDG-28 (14.55 t ha"'). 
Among the entries NDG-6 and NDG-28 were 
found moderately tolerant to soft rot. 

At Pottangi centre among the 30 entries 
tested S-646 (23.68 t ha"') was the top yielder 
with the yield advantage of 50.6 % than the 
national check variety Varada (11.69 t ha"') 
followed by Zo-2 (23.241 ha'), Suprabha(20.72t 
ha"'), V.E -̂S (20.42 t ha"') and ¥,£^-2 (20.28 t ha" 
'). Project yield ranged from 11.691 ha' (Varada) 
to 23.681 ha'(S-646). 

GIN/CI/4 Quality Evaluation Trial 

GIN/CI/4.1 Evaluation of germplasm for 
quality 

(Centre: Western Himalayan Region -Solan) 

Forty six best performing genotypes 
were analyzed. Dry matter content (%) and crude 
fibre (%) ranged between 17.50 (SG-1118) to 
24.28 (SG-247) and 4.10 (SG-30) to 5.37 
(Himgiri), respectively. Essential oil (%) and 
oleoresin contents (%) varied from 0.83 
(Surabhi) to 1.67 (SG-26-04) and 3.13 (SG-
1045) to 4.5 8 (SG-857), respectively. 

Crop Management 

GIN/CM/5 Nutrient Management Trial 

GIN/CM/5.4 Evaluation of herbicide for the 
effective control of weeds in ginger 

(Centre: East coast plains and hill region -
Chintapalle) 

At Chintapalle an experiment was taken 
up to evaluate the effectiveness of herbicides for 
control of weeds in ginger and this revealed that 
maximum per plant yield (300.0 g planf') was 
recorded in regular hand weeding and 
Oxyflurofen (Pre-emergent) 23.5% EC, 0.3 kg 
a.i./ha + Quazilofop ethyl (30 days of crop) 5% 
EC, 0.05 kg a.i./ha followed by hand weeding at 
90 days (T9) of cropping. Maximum plot yield 

and projected yield also recorded high in these 2 
treatments 22.03 t ha"' and 21.67 t ha"' 
respectively. 

GIN/CM/5.5 Source sink relationship 

(Centres: West coast plains and ghat region -
HSR; Middle Gangetic Plain Region - Kanke; 
Eastern Himalayan Region - Mizoram; Middle 
Gangetic Plain Region - Pundibari; Western 
Himalayan Region -Solan) 

According to the analysis carried out at 
IISR, dry matter partitioning to shoot was 
maximum (50-55%) till 90 DAP in all varieties. 
Dry matter accumulation in rhizomes was 
maximum between 90 - 150 days after planting 
(DAP) in all varieties similar trend was noticed in 
all the centres. Rate of starch accumulation in 
rhizomes was also maximum during this period 
and the maximum starch content was obtained at 
harvest. Oil and oleoresin were maximum 
between 120-150 DAP and then declined. In 
general, Ranchi Local had the lowest oil and 
oleoresin content at all the places and 
Gorubathan had slightly higher oil and oleoresin 
compared to other varieties. 

Four varieties viz. Mahima, GCP-5, 
Mizoram Local and prominent local variety 
(Ranchi Local) were evaluated for source sink 
relationship in ginger at Kanke, it was inferred 
from this trial that Mahima recorded maximum 
tillers (7.8) and highest fresh and dry weight of 
leaves (22.1 g and 4.46 g) while Ranchi local 
recorded maximum fresh and dry wt. of stem 
(46.08 g and 4.16 g), fresh and dry wt. of rhizome 
(122.5 g and 24.0 g) and maximum per plot yield 
of 4.9 kg. In terms of quality aspects essential oil 
content ranged from 0.82 (Ranchi local) to 1.02 
% (Mizoram local). Oleoresin content was 
highest in Mizoram local (4.08 %). Less crude 
fibre was recorded by Mizoram local (3.65 %) 
followed by GCP-5 (3.98 %), Mahima (4.65 %) 
and Ranchi local (4.90 %). 

At Pundibari in this trial the genotype 
Mahima produced the highest fresh yield of 4.68 

."-I y 
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kg plot' (9.43 t ha"') and highest dry yield of 1.21 
kg plot'. 

Crop Protection 

GIN/CP/6 Disease Management Trial 

GIN/CP/6.1 Disease surveillance and etiology 
ofrtiizome rot in ginger 

(Centre: Middle Gangetic Plain Region - Dholi) 

From Dholi centre scientists surveyed in 
the Sheohar district of Bihar to record the 
severity of bacterial wilt and soft rot diseases. 
Bacterial wilt incidence ranged from 15 to 55 % 
with mean disease incidence of 22 %. Whereas 
soft rot disease ranged from 5 to 40 % with mean 
disease incidence of 22 %. Phyllosticta leaf spot 
disease incidence was also observed and disease 
incidence ranged from 0 to 45 % with mean of 24 
%. 

GIN/CP/6.10 Efficiency of different 
fungicides including new molecules against 
leaf spot disease of ginger 

(Centres: Middle Gangetic Plain Region -
Dholi, Pundibari; Western Himalayan Region 
- Solan; Eastern plateau and hills region -
Raigarh) 

Lowest disease incidence (PDI= 26.66) 
with highest yield (16.381 ha') over control (PDI 
= 55.55 & yield =11.50 t ha"') was recorded in 
foliar spray of Propiconazole (0.1%) was done 
first at disease appearance and subsequently 2 

sprays at 20 days interval after 1 st spray at Dholi. 

Foliar spray with Hexaconazole (0.1%) 
first at disease appearance and then 2 times at 20 
days interval is the best treatment for control of 
leaf spot disease at Pundibari, as it produced the 
lowest leaf spot disease incidence (PDI 17.48) 
and highest yield of 4.13 kg plof' (8.33 t ha') and 
was followed by foliar spray with Propiconazole 
(0.1%) first at disease appearance and then 2 
times at 20 days interval which recorded the leaf 
spot PDI of 17.73 and yield of 3.93 kg plof'(7.92 
t ha"'). Both the treatments reduced disease 
incidence by 43.70 % and 42.90 % respectively 
over control. 

Minimum leaf spot incidence (8.46 %) 
was recorded in foliar spray with hexazonozole 
(0.1%) first at disease appearance and then 2 
times at 20 days interval which also resulted in 
maximum percent disease control (80.93 %) 
followed by propiconazole, carbendazim + 
mancozeb and tricyclazole sprays, which were 
statistically at par with each other and gave 
78.20, 73.69 and 73.51 per cent disease control, 
respectively. Hexaconazole spray also registered 
maximum yield (7.50 kg plof') followed by 
sprays of propiconazole and carbendazim + 
mancozeb giving 6.75 and 6.25 kg plof' 
respectively. 

At Raigarh minimum disease intensity 
(18.63 %) and maximum yield (4.4 t ha"') was 
found with spray of Carbendazim:Mancozeb 
(0.1 %)) first at disease appearance and then two 
times at 20 days interval. 
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V.TURMERIC 

Genetic resources 

TUR/CI /1 .1 G e r m p l a s m co l lec t ion , 
characteriiation, evaluation and conser
vation 

(Centres: Southern plateau and hills region -
Coimbatore, Kammarpally; Middle Gangetic 
Plain Region - Dholi, Kumarganj, Pundibari; 
Western Himalayan Region - Pantnagar; 
Eastern Himalayan Region - Pasighat; Eastern 
plateau and hills region - Pottangi, Raigarh) 

Table 8 shows the turmeric germplasm 
conserved at various AICRPS centres 

A total of 275 germplasm collections 
were evaluated at Coimbatore centre. The plant 
height of the genotypes ranged from 50.50 cm to 
133.50 cm and the number of tillers per plant 
ranged between 1.00 and 8.10. Out of 275 
genotypes 139 genotypes recorded significantly 
higher fresh rhizome yield plof' (3 m^). The 
accession CL 101 recorded the highest fresh 
rhizome yield (13.27 kg plot'). 

Fig. 15: Kii.*. MC\. C. K«-'i'»5|>'ahin 
evaiualioii a\ CoinibatoiY 

At present, 182 germplasm collections 
are being maintained at TRS Kammarpally. 
Genotypes are grouped into long (8-9 months), 
medium (7-8 months) and short duration groups 
(6-7 months) based on duration. Variability was 
observed in diseases like Rhizome rot, 
Colletotrichum and Taphrina leaf blotch. During 

the year 2014-15, among all germplasm lines 
tested, PTS-38 recorded highest rhizome yield 
(14.6 kg/3m') followed by CLI-29 (14.3 kg/3m') 
where as local check JTS -6 recorded 12.4 
kg/3ml 

At Dholi centre 92 accessions were 
evaluated for yield and other quality parameters 
among them 18 accessions performed better and 
the fresh rhizome yield ranged from 0.80 kg to 
1.20 kg plant'. Among promising accessions, 
RH-2414 gave the highest yield of 1.20 kg planf' 
followed by RH-50 and RH-441 (1.0 kg planf'). 

In this cropping season 155 germplasm 
were evaluated at Kumarganj centre, among 
them in early maturity group NDH-74 (348.50 q 
ha"') and NDH-79 (345.30 q ha"'), in medium 
maturity group NDH-98 (415.40 q ha"') and 
NDH-131 (333.60 q ha"') andNDH-8 (352.90 q 
ha"'), NDH-7 (348.60 q ha) in late maturity group 
found promising in terms of yield. In terms of 
disease resistance minimum leaf blotch 
incidence was recorded in NDH-146 (20.16 %) 
followed by NDH-14 (22.53 %),NDH-55 (23.80 
%),NDH-70(25.71 %) andNDH-109 (26.53 %). 
Leaf spot disease was not observed in 2014-15. 

At Pundibari centre 155 germplasm were 
evaluated. Rhizome yield was maximum in TCP-
137 (735.00 g planf'). Considering plot yield and 
projected yield, TCP-15 (42.24 t ha"'), TCP-28 
(35.00 t ha"'), TCP-46 (40.23 t ha"'), TCP-90 
(42.64 t ha"'), TCP-137 (53.18 t ha"'), TCP-162 
(45.86 t ha"'), TCP-165 (41.83 t ha"'), TCP-168 
(40.76 t ha"'), TCP-176 (45.86 t ha"') recorded 
significantly higher rhizome yield (30-40 % 
increase over check variety TCP-2). Atotal of 17 
genotypes out yielded the local check TCP-2 
(31.37tha"'). 

Forty eight (46 Old +02 New) diverse 
genotypes of turmeric were evaluated at Pasighat 
centre with Megha Turmeric-1 as the check. 
Among the genotypes evaluated, maximum 

. -i 
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Fig. 16: Promising turmeric germplasm at Pundibari Centre, a. TCP 137 and b. TCP 90 

rhizome yield was recorded in CHFT-8 (34.97 t 
ha"') followed by CHFT-24 (34.191 ha"'), CHFT-
36 (33.741 ha"'), CHFT-1-1 (32.521 ha"'), CHFT-
32 (31.08 t ha"'), CHFT-30 (30.97 t ha"'), CHFT-
15 (29.42 t ha"') and CHFT-22 (29.30 t ha"') and 
these genotypes were significantly superior over 
rest of the genotypes. 

152 Curcuma longa, 23 Curcuma 
aromatic and 4 Curcuma amada were evaluated 
at HARS, Pottangi. In Curcuma longa fresh 
rhizome yield ranged from 6.0 kg/3 m^ to 20.3 
kg/3m^ with the mean of 12.7 kg/3 m l High 
yielders were CLS-29 (20.3 kg/3m^), Kuchipudi 
(19.3 kg/3m'), VK-5 (19.0 kg/3m') and PTS-33 
(18.8 kg/3m^). In Curcuma aromatica the fresh 

rhizome yield varied from 5.2 kg/3m^ to 16.3 
kg/3m\ 

At Raigarh centre 55 germplasm 
collections were evaluated. Germplasm was 
grouped into 2 groups based on site of selection 
and area of adaptability. From the first group the 
accessions IT 26 (4.850 kg plof'), IT 36 (4.73 kg 
plof') and IT 23 (4.63 kg plof') recorded highest 
yield of rhizome. These genotypes were found 
resistant to water logging. From the second 
group the accession RTC 12 (10.78 kg plof') 
recorded highest rhizome yield followed by RTC 
4(8.63 kg plof') and RTC 3 (6.98 kg plof'). 

The promising genotype IT 2 released as 

Table 8: Turmeric germplasm collections at various AICRPS centres 

Centre 

Coimbatore 

Dholi 
Kamr 
Kumg 
Pantn 
Pasig] 
Pottar 
Pundi 
Raiga 
Total 

Indigenous 

Cultivated Wild and related species 

Kammarpally 

Kumarganj 
Pantnagar 
Pasighat 

Pottangi 
Pundibari 
Raigarh 

182 

155 
36 

\ 61 
155 
200 
42 

Existing Addition (2014 -15) 
266 

84 6 
182 

155 
36 
61 
155 
20C 
42 
1181 

Existing 

7 

Exotic 

Existing 

2 
-
-

4ll^P 
2 J 

92 
182 
155 

IMH"'' ^^ 
65 

13 
21 

24 

3 

38 

Total 

275 '' 

92 

182 

155 

36 

65 

179 

203 

55 

1242 
-J 



ANNUAL REPORT 2014-15 

variety by name of Chhattisgarh Haldi 1 during 
2014-15. 

Crop Improvement 

TUR/CI/2 Coordinated Varietal Tria! 

TUR/CI/2.5 CVT on Turmeric 2013 

(Centres: East coast plains and hill region -
Chintapalle; Southern plateau and hills region 
Coimbatore, Kammarpally; West coast plains 
and ghat region - IISR; Middle gangetic plain 
region - Kumarganj, Pundibari; Eastern 
plateau and hills region -Pottangi, Raigarh) 

Out of 12 genotypes evaluated at 
Chintapalle PTS-55 recorded maximum plant 
height (127.33 cm) followed by PTS-12 (125.66 
cm), PTS-8 (124.0 cm) both were on par. In terms 
of yield parameters, maximum rhizome yield per 
plant was observed in NDH-98 (590.0 g planf') 
followed by NDH-8 (390.0 g planf'). Maximum 
fresh rhizome yield (33.03 t ha"') and dry 
recovery (23.4 %) was recorded by NDH-98. In 
terms of quality highest curcumin content was 
recorded by PTS-12 and Chintapalli local (5.3 
%) and the essential oil content ranged from 6.1 
% (NDH-79) to 7.0 % (Prathibha). 

At Coimbatore centre among the 
genotypes tested, SLP 389/1 recorded more 
number of tillers per plant (8.53) and maximum 
plant height (92.73 cm). The fresh rhizome yield 
per plant was found to be high (911.67 g planf') 
in the genotype SLP 389/1. The fresh rhizome 
yield per plot (9 m 2) was significantly different 
in various genotypes which ranged from 20.41 
kg in NDH 79 to 36.52 kg in SLP 389/1. Eight 
genotĵ Dcs registered significantly higher values 
than the grand mean of 31.11 kg plof'. The 
projected rhizome yield per hectare ranged from 
22.67 t ha"' (NDH 79) to 40.58 t ha"' (SLP 389/1) 
with a mean of 34.57 t ha"'. The mean per cent 
incidence of leaf blotch disease varied between 
3.34 % (Prathibha) and 32.51 % (BSR 2). Among 
the different genotypes the curing per cent 
ranged from 9.70 in the genotype TCP 64 to 

Fig. 17: Turmeric Coordinated Varietal Trial 
at {A) Coimbatore and (h) Pantnagar 

21.60 in ACC 79. Curcumin content was highest 
in NDH-79, PTS-55 and Prathibha (5.3 %) 
whereas the essential oil content was highest in 
TCP-64 and IISR-48 (6.9 %). 

Out of eleven genotypes tested at 
Kammarpally centre, NDH-79 recorded highest 
fresh rhizome yield (40.99 t ha"') followed by 
ACC-79 (36.68 t ha"') in comparison to JTS-6 
local check variety (67.4 t ha"'). Curcumin 
content ranged from 3.4-5.3 % and the highest 
was recorded in PTS-55 (5.3 %). 

The experiment was laid out in IISR 
Experimental Farm, Peruvannamuzhi, Kerala 
with 10 different entries and a national check 
IISR Prathibha. The different accessions varied 
in plant morphological characteristics. Among 
the accessions studied, maximum yield was 
recordedinNDH 8 followed by Ace. 48. 

NDH-98 recorded maximum yield 
(31.66 t ha"') followed by TCP-64 (29.44 t ha"') 
and NDH-8 (28.33 t ha"') at Kumarganj centre. 
Leaf blotch incidence was minimum in PTS-55 
(18.12 %) followed by ACC-7 (21.44 %), TCP-

^wW^^ 
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Fig. 18: Performance of turmeric entries in 
CVT at IISR 

64 (21.77 %) and NDH-98 (25.53 %) whereas in 
case of leaf spot, minimum severity was found in 
PTS-55 (1.9 %) followed by PTS-12 (2.26 %), 
NDH-98 (3.03 %) and TCP-64 (3.9 %). 
Curcumin content varied from 3.5-5.4 %, highest 
was in SLP-389/7 IISR. ACC-48, PTS-55 and 
NDH-1 recorded the highest essential oil content 
of 7.0%. 

At Pundibari centre NDH-98 recorded 
highest yield of 15.65 kg plof' (31.71 t ha"') 
followed by TCP 64 (10.06 kgplof', 20.35 tha ' ) . 
Dry recovery (%) was highest in TCP 64 (34 %) 
and lowest was found inNDH-8 (24.33 %). PTS-
12 recorded lowest incidence of leaf blotch 
disease followed by Prathibha (PDI 24.67). 
Lowest leaf spot disease incidence was observed 
in PTS-12 (PDI 4.29) followed by NDH 8 (PDI 
4.59) and NDH 79 (PDI 5.89). In terms of quality 
PTS-12 and TCP-64 recorded highest curcumin 
content (5.3 %) followed by PTS-55 and 
Prathibha (5.1 %). Essential oil content varied 
from 6.1 % (NDH-79) to 7.0 % (Prathibha). 

PTS-55 (25.85 t ha') was the top yielder 
with yield advantage of 37.6 % at Pottangi 
centre. This was followed by NDH-98(25.61 tha" 
'),PTS-12(19.02 tha"'),NDH-8 (18.69 tha ' ) and 
PTS-8 (17.02 t ha ') . Maximum clump weight of 
371.7 g was registered in NDH-98. 

Among the 12 entries evaluated at 
Raigarh centre, NDH 98 (16.67 t ha"') recorded 
significantly higher rhizome yield over both 
checks Prathibha (8.67 t ha"') and IT 10 (12.28 t 
ha"'). Curcumin content varied from 4.3 - 5.3%, 

Prathibha variety recorded the highest curcumin 
content (5.3 %) as well as essential oil content 
(7.2%). 

TUR/CI/3 Varietal Evaluation Trial 

TUR/CI/3 J Initial Evaluation Trial 2010 

(Centres: Western Himalayan Region-
Pantnagar; Eastern plateau and hills region -
Raigarh) 

At Pantnagar 10 genotypes were tested 
along with 2 check varieties. Significant 
differences were observed for all the characters. 
Maximum fresh rhizome yield (35.83 t ha') was 
recorded in PT-5, followed by PT-6 (29.80 tha"'). 
Yield increase was 30.43 % and 6.92 % in PT-5 
and PT-6 respectively. Whereas in terms of 
curcumin content Pant Peetabh (check) showed 
the higher curcumin content 7.45 % followed by 
PT-9(6.45%). 

At Raigarh centre, out of eight entries 
seven entries recorded significantly higher 
rhizome yield over local check IT 10 (2.6 kg). IT 
7 (4.2 kg plof') and IT 5 (3.8 kg plof') recorded 
higher yield compared to both national 
(Narendra Haldi - 3 kg plof') and local check (IT 
10 - 2.6 kg plof'). All the entries were showed 
moderate resistance to CoUetotrichum and 
Taphrina leaf spot. 

TUR/CI/3.5 Initial Evaluation Trial 2012 

(Centres: Middle Gangetic Plain Region -
Dholi, Kumarganj) 

Among twelve entries along with local 
check variety Rajendra Sonia tested at Dholi, 
none of the entries was found significant superior 
regarding height of the plant, number of tillers 
per plant and number of leaves per tiller as 
compared to local check variety Rajendra Sonia. 
However, RH-7/80 gave significantly higher 
yield (53.95 t ha"') as compared to check variety 
Rajendra Sonia (40.831 ha"') and other promising 
entries. 
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Table 9: Performance of turmeric entries in initial evaluation trial for the jear 2014-15 

Character 

Genotype 

RH-22 

Rll-24 

RH-401 

j RH-406 

RH-413 

RH-415 

RH-417 

RH-421 

RH-2/80 

RH-7/80 

RH-9/90 

Rajendra SoniaL.C 

SEM (±) 

CD (P=0.05) 

CV {%) 

Height of 
the plant 

(cm) 

97.67 

103.11 

98.78 

100.67 

106.44 

99.11 

105.89 

96.67 

97.99 

106.77 

104.11 

106.33 

4.27 

NS 

No. No. of 
of tillers leaves 
per plant per tiller 

3.44 6.66 

3.67 6.11 

3.22 6.33 

3.55 6.66 

3.88 i 5.88 

4.11 5.89 

3.44 6.22 

3.89 6.00 

3.66 , 6.33 

4.11 5.77 

3.88 6.00 

4.33 6.22 

0.34 0.23 

NS 0.66 

7.25 15.77 6.35 

Yield 
per plot 
(kg/3m^) 

11.52 

12.75 

10.63 

11.88 

11.93 

11.59 

11.51 

10.65 

11.10 

16.18 

12.64 

12.25 

0.66 

1.94 

9.48 

Yield 
(t/ha) 

38.39 

42.49 

35.42 

39.61 

39.78 

38.62 

38.36 

35.51 

36.99 

53.95 

42.13 

40.83 

2.20 

6.45 

9.48 

at Dholi 

Increase 
in yield 

over 
check 

4 
4.07 

-

-

^mg 
-

-i| 
-

31.13 

3.18 

-

- , 

^ 

M 
At Kumarganj maximum yield was 

obtained in NDH-74 (33.11 t ha') followed by 
NDH-111 (30.551 ha') andNDH - 40 (32.741 ha 
'). Pooled data from 2012-15 showed that NDH-
74 (34.29 t ha') recorded highest yield followed 
by NDH-11 (31.48 t ha'). NDH-40 showed less 
severity of leaf blotch (10.67 %) and leaf spot 
(5.46 %). NDH-1 (check) and NDH-133 
recorded the highest curcumin content of 5.2 % 
and the essential oil content was also highest in 
NDH-133 (7.0%). 

m2Dl-i-
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Tnnn*ric genorjpes 

Fig. 19: lET on turmeric (Pooled data) ai 
Kumarganj centre during 2012-2015 

Crop Management 

TUR/CM/5 Nutrient Management Trial 

TUR/CM/5,5 Standardization of water 
requirement for turmeric through drip 
irrigatioo 

(Centres: Southern plateau and hills region -
Coimbatore, Kammarpally; East coast plains 
and hill region - Guntur; Middle Gangetic 
Plain Region -Kumarganj, Pundibari) 

From drip irrigation trial at Coimbatore it 
was concluded that the drip irrigation daily at 
80% PE can be recommended to enhance the 
productivity of turmeric. 

Among the drip schedules tested at 
Guntur, drip irrigation once in a day at 80%o PE 
(51.1 t ha') recorded maximum yield followed 
by drip irrigation once in two days at 80% PE 
(50.4 t ha"') which were on par with each other 

- ; 
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and significantly superior to surface irrigation at 
5cm,0.9IW/CPE(44.6tha"'). 

At Guntur drip once in a day at 80% PE 
treatment recorded highest rhizome yield 
(38.32 kg plot"') followed by drip once in 2 days 
at 80% PE treatment (37.21 kg plof') where as 
drip once in 2 days at 50%) PE treatment recorded 
lowest rhizome yield (23.34 kg plot"'). 

At Pundibari results revealed that 
application of surface irrigation 5cm and 0.90 
IW/CPE ratios gave the highest yield of 20.91 t 
ha"' followed by drip once in 2 days at 40% PE 
(18.59 t ha"') which was also statistically at par 
with drip once in a day at 40%) PE (17.36 t ha"'), 
drip once in 2 days at 60%o PE (17.26 t ha"') and 
drip once in a day at 60% (17.24 t ha"'). The 
highest yield was recorded in the treatment of 
that application of surface irrigation 5cm and 
0.90 IW/CPE ratios might be due to the 
production of the higher number of tillers per 
plant, moderate number of leaf number, leaf 
length and leaf breadth 

During 2014-15, an experiment was 
conducted to study the rhizome bulking pattern 
of the five varieties i.e. BSR 2, Rajendra Sonia, 
Duggirala Red, Mydukur and Prathiba at 
Coimbatore. Fresh weight of whole rhizome 
increased considerably from September to 
February. Among the varieties evaluated, BSR 2 
registered vigorous growth and the highest fresh 
rhizome weig ht (458.00 g planf') followed by 
Mydukur (435.22 g planf') which were 
significantly different from each other at 240 
DAS. 

The results showed that with respect to 
total dry matter accumulation, the local varieties 
performed better than the rest in all the places. 
Maximum dry matter accumulation period 
varied between locations. It was between 80 to 
140 DAP at Kozhikode, 105-165 DAP at Dhoh 
while it was after 180 DAP at Guntur. 
Accordingly, period of maximum dry matter 
partitioning to rhizomes also varied between 
locations. Starch accumulation followed similar 
pattern as that of dry matter accumulation. Oil 
and oleoresin were maximum at 105-150 DAP, 

Best drip irrigation schediiies which gave higher yields in different AICRPS centres 

Coimbatore 

Drip irr igation 
daily at 80% PE 

Guntur 

Drip irrigation once 
in a day at 80% PE 
(51.1 t ha"') and 
drip irrigation once 
in two days at 80% 
PE (50.4 t ha"') 
which were on par 
with each other 

Kammarpally 

Drip once in a day 
a t 8 0 % P E 
(38.32kg plot"') and 
drip once in 2 days 
at 80% PE (37.21 
kg plot"') 

Pundibari 

Surface irrigation 
5cm and 0 . 9 0 J 
I W / C P E r a t i o ^ l 
(20.91 t ha"') and 
drip once in 2 days 
at 40% PE (18.59 t 
ha"') 

TUR/CM/5.9 Source sink relationship in 
turmeric 

(Centres: Southern plateau and hills region — 
Coimbatore; West coast plains and ghat region -
IISR, East coast plains and hill region -
Guntur) 

then started declining and stabilized at harvest. In 
general, IISR Prathibha followed by BSR-2 
showed higher oil and oleoresin, closely 
followed by Rajendra Sonia in all the places. 

Five varieties were sown in the first week 
of August evaluated for rhizome bulking with 
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periodical sampling at Guntur. Fresh weight of 
whole rhizome increased considerably from 
October to February. Among the five varieties 
evaluated, Mydukur was found to be vigorous in 
growth and recorded highest fresh rhizome 
weight (361.6 gplanf') followed BSR-2 (298.9 g 
planf') which were significantly different from 
each other at harvest. In terms of quality aspects 
curcumin content ranged from 4.9-5.3 %, highest 
being recorded by Mydukur and Prathibha (5.3 
%). Essential oil content ranged from 6.8 
(Mydukur) to 7.2 % (Prathibha). Oleoresin 
content varied from 11.25 (Rajendra Sonia) -
12.45 % (Duggirala Red). 

Crop Protection 

TUR/CP/7 Disease Management Trial 

TUR/CP/7.1 Survey and identification of 
disease causing organisms in turmeric and 
screening of turmeric germplasm against 
diseases (Disease Surveillance) 

(Centres: Southern plateau and hills region -
Coimbatore; Middle Gangetic Plain Region -
Pundibari, Dholi; Eastern plateau and hills 
region - Raigarh) 

By the scientists of Coimbatore centre a 
field survey was conducted in different turmeric 
growing areas of Tamil Nadu viz., Coimbatore 
and Erode dist. In case of leaf spot, maximum 
intensity was noticed at Avalpoondurai (32.9 
PDI) and the minimum intensity was recorded at 
Kavunthampadi (2.8 PDI) and Thandukkara 
npalayam (1.00 PDI). For the leaf blotch, the 
maximum intensity of 76.6 PDI was noticed at 
Avalpoondurai and minimum at Kavunthampadi 
(15.6PDI). 

In the survey conducted by Pundibari it 
was found that leaf blotch disease severity was 
highest in Coochbehar II block (average 38.58 
%) followed by Coochbehar I block (average 
35.73 %) and Dinhata (average 34.33 %). 
Regarding leaf spot of turmeric it was found that 
disease severity was also highest in Coochbehar 

II (average 34.00 %) which is followed by 
Dinhata (average 31.67 %) and Coochbehar I 
block (average 31.40 %). Screening of the 
collected germplasm was done against both leaf 
blotch and leaf spot diseases of turmeric. 
Germplasm TCP 1,14,18,21,43,129,153,232, 
248 were found tolerant against leaf blotch 
disease and the germplasm lines TCP 1,5,39,42, 
63. 65, 70, 85, 129, 136, 137,153, 154, 163, 201 
found tolerant against leaf spot disease. 

Survey conducted by Dholi centre 
revealed that turmeric crop cultivated by farmers 
in Sheohar district of Bihar was found to be 
affected by Colletorichum leaf spot in the range 
of 0 to 30 % with mean disease incidence of 11 % 
and also Taphrina leaf spot incidence ranged 
from 10 to 60 % with mean disease incidence of 
37 %. Among 15+1 (Susceptible check var. 
Morangia) germplasm of turmeric screened 
against leaf spot & leaf blotch disease, two 
germplasm viz., RH-2 & RH-12 were found 
moderately resistant against both leaf spot as 
well as leaf blotch disease. 

During the survey at Raigarh, it was 
found that 47.78 % of disease intensity of 
Colletotrichum leaf spot at Bhakurra village of 
Lailunga block and 39.76 percent disease 
intensity of Taphrina leaf blotch in Sohanpur 
village of Dharamjaigarh developmental block. 
In the germplasm evaluation none of the local 
entries found highly resistant or resistant against 
both the foliage diseases. 

TUR/CP/7.3 Assessment of fungicide and 
biological control agents against foliar disease 
ofturmeric 

(Centres: Middle Gangetic Plain Region -
Dholi; Eastern plateau and hills region -
Raigarh) 

Lowest incidence Colletotrichum leaf 
spot (PDI =6.67) and Taphrina leaf spot 
(PDI=11.67) were recorded in treatment where 
pre-planting treatment of rhizome and spraying 
of crop at 90, 105, 120 DAP was done with 
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Propiconazole (0.1 %) and Zineb (1 %) 
respectively over control (PDI = 23.33 and 55.0 
respectively). Best treatment with respect to 
recording of highest yield (40.63 t ha"') over 
control (21.65 t ha') was found in treatment 
where pre-planting treatment of rhizome and 
spraying of crop at 90, 105, 120 DAP was done 
with Zineb (0.1 %) at Dholi. 

At Raigarh minimum disease intensity 
17.27 % and maximum yield 11.20 t ha"' was 
recorded when rhizomes treated with 
Carbendazim + Mancozeb (0.1%) + Foliar 
spray of Carbendazim + Mancozeb (0.1%) on 
45 and 90 days followed by Azystobin spray 
(0.1 %)) after 45,75 and 105 DAP with minimum 
disease intensity of 20.26 and yield 10.301 ha"'. 
Both the treatments were statistically at par. 

TUR/CP/7.4 Management of foliar diseases in 
turmeric using tolerant lines 

(Centres: Southern plateau and hills region -
Coimbatore; Middle Gangetic Plain Region -
Dholi, Kumarganj, Pundibari; Eastern plateau 
and hills region -Raigarh) 

A trial was conducted to screen the 
disease tolerant lines CL 32, CL 34, CL 52, CL 
54 of Coimbatore centre, TCP 14, TCP 129, TCP 

161 of Pundibari Centre, NDH 10,40, 74, 128 of 
Kumaraganj and RH 406, RH 407 and RH 410 of 
Dholi centre along with susceptible check of 
each centre. 

At Coimbatore all the disease tolerant 
lines of turmeric recorded 83.0 to 94.0 per cent 
sprouting. Among different lines, CL 32 
registered highest sprouting (94.0 %). The 
disease tolerant lines recorded the least leaf spot 
incidence between 2.20 and 4.13 PDI where as 
the susceptible check BSR-2 registered the 
highest incidence of 11.97 PDI. The accession 
number viz., CL 32 recorded the least leaf spot 
intensity of 3.87 PDI. The disease tolerant lines 
recorded the leaf blotch incidence ranged from 
3.08 to 28.26 PDI, while the maximum incidence 
was noticed in the susceptible check BSR-2 
(44.96 PDI). The accessions CL 34, TCP 129 and 
NDH 40 recorded the least leaf blotch intensity 
of 3.08 PDI with maximum yield of 30.95, 28.44 
and 29.001 ha"' respectively followed by RH 410 
which recorded the disease intensity of 4.64 PDI 
with the yield of28.06t ha"'. 

Among the germplasm of turmeric 
screened against leaf spot and leaf blotch disease 
at Dholi, NDH-128 was found to have PDI of 
18.33 and 0.00 in case of leaf spot and leaf blotch 

Fig. 20: l.eaf blotch tolerant lines a. TCP 129 & b. CL34 in a trial on nninagemcnt 
of foliar diseases of turmeric using tolerant lines at Coimbatore 
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disease respectively with highest yield of 61.701 
ha' against control (PDI= 25.0 and 58.33 for leaf 
spot and leaf blotch disease respectively and 
yieldof25.11tha'). 

At Kumarganj, minimum leaf blotch 
severity was recorded in CL-34 (11.40 %) 
followed by CL-32 (25.17 %), TCP-161 (33.06 
%) and NDH-128 (34.64 %) and the leaf spot 
severity was lowest in CL-34 (4.40 %) followed 
by NDH-128 (9.42 %), TCP-161 (12.45 %) and 
NDH-10 (12.47 %). The fresh weight of rhizome 
was highest in CL-34 (30.551 ha"') in comparison 

to NDH-10 (30.44 t ha'), TCP-161 (30.32 t ha') 
and CL-52 (28.33 tha'). 

At Pundibari centre TCP 129 recorded 
lowest leaf blotch (PDI11.18) and leaf spot (PDI 
6.54) disease incidence. TCP 14 produced the 
second lowest leaf blotch disease incidence (PDI 
12.03) and CL 52 produced second lowest leaf 
spot disease incidence (PDI 8.57). Highest yield 
of 11.00 kg plof' (22.11 t ha"') was obtained by 
TCP 129 which is followed by TCP 14 with 8.37 
kgplof'(16.87tha"'). 

Table 1§: Turmeric lines which showed highest degree of tolerance to foliar diseases 
at various AlCRPS centres 

Centre 

Coimbatore 

Dholi 

Kumarganj 

Pundibari 

Leaf blotch 

CL 34, TCP 129, NDH 40 

NDH128 ^ ^ P 
CL 34, CL 32, TCP 161, NDH 128 

TCP 129, TCP 14 

Leaf spot 

CL32 

NDH 128 

CL34,NDH128,TCP161 

TCP129, CL52 

NDH-10 ! 
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VL. TREE SPICES 

Genetic Resources 

T S P / C I / 1 . 1 G e r m p l a s m co l l ec t ion , 
characterization, evaluation and conser
vation of clove, nutmeg and dimamon 

(Centres: Western plateau and hills region -
Dapoli; Southern plateau and hills region -
Pechiparai) 

Tree spices viz., clove, nutmeg, 
cinnamon and cassia germplasm maintained at 
various AICRPS centres (Table 11) 

a. Nutmeg 

Among the germplasm collections of 
Dapoli centre fifteen promising genotypes have 
been identified. Genotype DBSKKVMF 24 
recorded maximum dry nut yield (1680.0 g) and 
dry mace yield (367.5 g) in year 2013 - 14. 
Average dry nut yield (1505.0 g) and dry mace 
yield (315.0 g) was recorded in genotype 

DBSKKVMF 29 in years 2006 to 2014. The 
genotype DBSKKVMF 29 is found promising 
considering its fruit wt., nut wt. and mace wt. 

Survey was undertaken by Pechiparai 
centre and collected bud sticks from 
Thadikarakonam and Black rock estate and 
efforts are made to procure the mini nutmeg from 
the grower. Among the 24 accessions maintained 
and evaluated at Pechiparai accession MF- 4 
recorded maximum number of fruits (1020 fruits 
tree') and single fruit weight (75.27 g). Local 
check recorded 117.30 number of fruits / tree and 
single fruit weight of 53.87g. 

b. Clove 

Among the germplasm of clove at Dapoli 
centre four promising genotypes were selected. 
The plant height varied from 5.0 to 7.0 m., girth 
ranged from 32 to 37 cm and spread varied from 
3.60mto5.20m. 

Table 11: Tree spices germplasm collection at AICRPS centres 

Crop/Centre 

Clove 
Dapoli 
Pechiparai 
Yercaud 
Total 

Nutmeg 
Dapoli 
Pechiparai 
Total 

Cinnamon 
Dapoli 
Pechiparai 
Yercaud 
Total 

Cassia 
Dapoli 
Pechiparai 
Total 

^ ^ ^ 1 ^ ^ ^ ^ ^ ^ . Indigenous 

^ ^ ^ ^ ^ ^ ^ Cultivated 

Existing 

2 
24 
01 
27 

Addition (2014-15) iS ' 
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Twenty four accessions are being 
maintained at Pechiparai. Two more types 
Madagascar clove and bush clove has been 
collected and added to the germplasm. Among 
the 24 accessions, SA-1 recorded the highest tree 
height of 8.43 m, followed by SA-2 (8T0 m) 
whereas local check recorded a tree height of 
6.80 m. Dry bud yield was highest in SA- 3 (4.67 
kg tree"') and local check recorded a flower yield 
of2.15kgtree"'. 

c. Cinnamon 

Twelve accessions are being maintained 
at Pechiparai. Among these accessions, CV-5 has 
given the highest dry bark yield of 569.23 g per 
tree and local check recorded 272.85 g per tree. 
During this year a high yielding selection from 
Nagercoil was added to the germplasm. 

TSP/CI/1.2 Collection of unique germplasm 
in tree spices 

(Centres: Western plateau and hills region -
Dapoli; West coast plains and ghat region -
IISR, KA U; Southern plateau and hills region -
Pechiparai) 

Exhaustive survey to the Nutmeg 
growing tracts of Kerala was conducted by KAU, 
Thrissur centre. Districts surveyed include 
Pathanamthitta, Kottayam, Emakulam, Thrissur, 
Malappuram, Palakkad and Kozhikode. Unique 
accessions of nutmeg were identified from these 
areas. Uniqueness with respect to tree shape, 
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branching pattern, leaf size, sex form, fruit, mace 
and kernel characters, yield , reaction to biotic 
and abiotic stress were looked into. 15 different 
accessions were located from these areas. Three 
uniform trees of each accession in the full 
bearing stage were tagged for recording 
observations. Observations were recorded from 
four sides of the tree. 20 samples were drawn for 
each observation, five each from one side. 
Flower count was recorded from 0. Im^ area and 
fruit count from 1 m area from all the four sides. 

Crop Improvement 

TSP/CI/2 Coordinated Varietal Trial 

TSP/CI/2.2 CVT2001-Nutmeg 

(Centres: Western plateau and hills region -
Dapoli; Southern plateau and hills region -
Pechiparai) 

No significant variation was observed for 
all parameters except no. of branches at Dapoli. 
Plant height ranged from 1.45 - 2.35 m., girth 
16.17 - 23.33 cm and the spread was 0.90-2.10 
m. Few plants from Acc.no. A 9/4, A 9/20 and A 
9/150 started bearing 

Six accessions collected from IISR, 
Kozhikode were evaluated along with a local 
check at Pechiparai. Among the accessions 
A9/150 has recorded highest plant height (3.00 
m), stem girth (24.67cm), maximum number of 
branches (21.80) and number of fruits (56 per 
tree). 

Fig. 21: Unique iiuinieg accessions identified from Thrissur centre 
a.Yellow mace type; b. Clustered fruit type; c. Monoecious type 

http://Acc.no
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Fig. 22: Fruit, nut and mace of nutmeg 
genot>'pe A 9/150 at Dapoli centre 

TSP/CI/2.3 CVT-2001-Cassia 

(Centres: Western plateau and hills region -
Dapoli; Southern plateau and hills region -
Pechiparai) 

The genotype KKVCTSH2 recorded 
higher girth (47.63 cm) fol lowed by 
KKVCTSHl (42.88 cm). The oil percentage in 
leaf varied from 6.14 - 7.34 %. The genotype 
KKVCTSHl and KKVCTSH2 recorded higher 
oil percentage 7.34 % and 7.12 % respectively. 
Treatment D5 record highest leaf area 98.64cml 

At Pechiparai centre 4 collections of 
cassia from IISR were evaluated along with local 
check. Among the four selections, D3 was found 
to be promising with plant height of 5.90m, stem 
girth of 40.79 cm, the leaf yield of 396.78 g tree', 
and bark yield of 226.12 g tree"'. 

Table 12: Yield performance of Nutmeg accessions at Pechiparai in an CVT 

Accessions 
Plant height 

(m) 
Stem girth 

(cm) 
Number of 
branches 

No. of fruits 
per tree 

A9/4 
\ A9/20 

'" A9/25 

1̂  A9/71 
A9/150 
M.L. 

Local check 
SED 

r CD(p=0.05) 

3.05 
1.98 

2,50 
2.65 

3.00 

2.00 
'2.07 
0.35 
0.61 

23.16 
'21J5 
19.25 
20.00 

24.67 
12.00 

19.00 
0.88 
1.42 

7.12 
15.35 

13.99 
14.29 

21.80 
8.98 

5..67 
2.39 
6.79 

20 
30 
29 
31 

56 
23 
32 

4.88 
9.02 

1 

1 
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VII. CORIANDER 

Genetic Resources 

C O R / C l / l . l G e r m p l a s m col lec t ion , 
description, cbaracterlzatloii, evaluation, 
conservation and screening against diseases 

(Centres: Southern plateau and hills region -
Coimbatore; Middle Gangetic Plain Region -
Dholi, Kumarganj; East coast plains and hill 
region - Guntur; Trans Gangetic Plain Region -
Hisar; Gujarat plains and hills region -
Jagudan; Central plateau and hills region -
Johner) 

Coriander germplasm collection and 
conservation at different AICRPS centres (Table 
13) 

Fig. 23: Field view of coriander germplasm 
evaluation at Jobner 

At Coimbatore 275 coriander germplasm 
were evaluated during Rahi season. Plant height 
at harvest varied significantly from 30.10 to 
70.10 cm. Over all mean was 50.21cm, the 
genotype CS 105 recorded the highest plant 
height of 70.10 cm, when compared with check 
varieties, CS 49 (57.90cm), CS 82 (51.60cm) and 
CS 111 (48.40cm) and the genotype CS 230 
recorded the lowest plant height (30.10cm). The 
number of umbels per plant varied from 7.30 to 
29.30 and over all mean was 15.86. The 
maximum number of umbels per plant was 
recorded in CS 65 (29.30) and lowest was 
recorded in the genotype CS 110 (7.30) which 
was on par with CS 94, CS 96 and CS 100. The 
grain yield per plot (3 m )̂ ranged from 75.00 to 
295.00 g plof'. The average mean yield was 
157.55g per plot. Out of 275 collections 
evaluated, 112 genotypes recorded the maximum 
yield than the mean yield (157.55 g plof'). 

Out of 149 accessions evaluated at Dholi, 
only twelve accessions namely RD-420, RD-
404, RD-408, RD-413, RD-423, RD-397, RD-
385, RD-424, RD-378, RD-394, RD-425 and 
RD-121 gave the highest yield ranging from 70 
to 180 g per five plants as compared to best check 
variety Pant Haritima. Among twelve promising 
accessions, RD-420 gave the highest yield of 180 
g per five plants followed by RD-404 (125g per 
five plants). 

At Kumarganj centre 180 Germplasm 
accessions evaluated and among them NDCor-
118 (15.35 qha'),NDCor-102 (15.10 qha') and 
NDCor-119 (14.90 q ha') were found promising 
in terms of yield in comparison to Hisar Anand 
(12.25 q ha"') and NDCor-2 (13.40 q ha"'). 
NDcor-22, NDCor-51, NDCor-58, NDcor-96 
and NDCor-97 were found moderately resistant 
to stem gall disease. 

Sixty one germplasm lines were 
evaluated in Augmented Block Design with six 
checks at Guntur centre. Among the entries 
evaluated, LCC-291 (5.52 g planf'), LCC-304 
(5.42 g planf') and LCC-282 (5.21 g planf') were 
found significantly superior in yield over the best 
check AD-1 (4.34 g planf'). 

At Jagudan, 95 genotypes of coriander 
were evaluated for their yield and yield 
attributes. Among them 6 entries were of 
medium height type, having less than 80 cm plant 
height. Higher umbels per plant was recorded in 
11 entries. 7 entries recorded > 7.4 umbellate per 
umbel. Four entries were found to be early type. 
11 entries found high yielding (> 16 g/plant). 

Out of 368 accessions evaluated at 
Jobner, 13 accessions were better than best check 
variety RCr-684 (104.5 g) on the basis of seed 
yield per 5 plants. Promising accessions 
identified on the basis of seed yield per plant 
were UD-258 (158 g), UD-481 (137 g), UD-448 
(135 g), UD-587 (126 g), UD-717 (125 g), UD-

- / 
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324 (122 g), UD-480 (119 g), UD-280 (114 g), 
UD-449 (111 g), UD-484 (109 g), UD-705 (108 
g),UD-20-130-278 (106 g) and UD-467 (105 g). 

Screening of coriander germplasm against 
powdery mildew 

At Coimbatore 275 coriander germplasm 
entries screened for the incidence of powdery 
mildew and the incidence was noticed in all the 
accessions. The PDI ranged from 12.50 PDI to 
83.33 PDI. The accessions viz., CS 46, 58,105, 
221 and 228 recorded the least disease intensity 
of 12.50 PDI with the highest yield range of 4.40 
q ha"' to 6.60 q ha"'. The highest intensity of 
powdery mildew was recorded in CS 67,246 and 
256 (83.33 PDI) with the yield range of 4.00 to 
5.00 qha"'. 

Out of 40 (39+1) entries screened under 
natural condition at Jagudan none of the entry 
was found free from powdery mildew incidence. 
Minimum incidence was noticed in JCr 342 
(28.00 %) and the maximum disease intensity 
was recorded in the entry Lam-6 (65.75 %). The 
per cent disease intensity was ranged between 
28.00 to 65.75 per cent. 

COR/CI/1.2 Multilocation evaluation of 
germplasm in coriander 

(Centres: Central plateau and hills region -
Ajmer; Southern plateau and hills region -

Coimbatore; East coast plains and hill region -
Guntur; Trans Gangetic Plain Region - Hisar) 

At Ajmer trial was laid out with 60 
genotypes and 5 checks. NDCor-14 recorded the 
highest seed yield of 9.33 g planf' followed by 
JCr-389(9.28gplanf'). 

A trial on multi-location evaluation of 
coriander genotypes was laid out with 70 
genotypes from seven centres (ten each) and two 
checks at Coimbatore centre. Plant height of 
genotypes varied from 29.57 to 69.33 cm. 
Maximum number of umbels per plant was 
recorded in GL 26P (24.10) which was on par 
with GL 20P and lowest was recorded in the 
genotype DH 252 (7.00) which was on par with 
DH 5, JCr 380 and ND 31. Highest number of 
seeds per plant was recorded in the genotype RD 
391 (36.30) and the lowest was recorded in the 
genotype DH 36 (12.30). The seed yield varied 
from 3.25 to 6.56 q ha' and the maximum seed 
yield was recorded in the genotype LCC 168 
(6.56 q ha"') which was on par with DH 246, LCC 
144, CS 66, ND 80 and ND 82 and better than the 
check variety CO 3 (5.74 qha"'). 

Sixty germplasm lines from six centres 
along with seven checks were evaluated at 
Guntur centre. Among the entries evaluated, RD-
387 (6.37 g planf'), NDC-14 (6.09 g planf'), 
NDC-31 (5.86 g planf'), LCC-144 (5.66 g planf 

Table 13: Coriander germplasm collections at various AICRPS centres 

Centre 

Coimbatore 
Dholi 

Guntur 
Hisar 

' Jagudan 
Jobner 
Kumarganj 

i Pantnagar 
Total 

Indigenous 

Cultivated 

Existing 

275 

" 145 
310 
289 
95 
230 
170 
85 
1599 

Addition (2014 -15) 

-
4 
-
4 
-
-
-
-
8 

Wild and related 
species 

Existing 

-
-

-

21 (Exotic) 
-
-
-
21 

Total 

275 
149 
310 
293 
116 I 
230 
170 
85 
1628 
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'), LCC-170 (5.66 g plant') and DH-240 (5.49 g 
plant"') were found significantly superior in yield 
over the check AD-1 (4.50gplanf'). 

Crop Improvement 

COR/CI/2 Coordinated Varietal Trial 

COR/CI/2.5 Coordinated Varietal Trial 
coriander 2012-Series IX 

on 

(Centres: Central plateau and hills region -
Ajmer, Jabalpur, Jobner; Southern plateau and 
hills region - Coimbatore; Middle Gangetic 
Plain Region - Dholi, Kumarganj; East coast 
plains and hill region - Guntur; Trans Gangetic 
Plain Region - Hisar; Gujarat plains and hills 
region - Jagudan, Navsari; Western Himalayan 
Region -Pantnagar; Western dry region -Kota) 

Coordinated varietal trial of coriander 
was laid with 21 test entries and three checks in 
RBD at Ajmer. The best check was ACr-1 with 
14.57 q ha"' seed yield followed by Hisar Anand 
(13.64 q ha"'). The test entry Ajmer Coriander 2 
(ACor-2) gave the highest seed yield (19.55 q ha" 
') followed by A Cor-3 (18.71 qha"') and RD 385 
(18.19qha'). 

The experiment was conducted in Rabi 
2014-15 with three rephcations at Jabalpur. 
Minimum days to T' flowering was observed in 
RD 377 (47.33 days) and maximum in PD 11 (71 
days). Maximum plant height (123.667 cm) was 
noted in JCr 404, and minimum was in PD 51 
(46.30 cm). Maximum yield per hectare was 
recorded by LCC 219 (4.143 q ha"'). Yield loss 
was due to winter rain at the time of maturity in 
Coriander. 

Mean performance of the entries 
evaluated at Jobner in CVT of coriander over 
2012-13 to 2014-15 revealed superior 
performance of JCr - 379 yielding 23.47 q ha"' 
followed by DH 306 (22.45 q ha"'), RD 385 
(21.97 q ha"'), RD 377 (21.44 q ha"'), ND Cor 10 
(21.07 q ha"') and A Cor 2 (20.39 q ha"'), while 

lowest seed yield of 10.46 q ha"' was recorded in 
PD 7. Among the entries UD-794, DH-277 and 
JCr-379 found moderately resistant to powdery 
mildew. 

The CVT trial was laid out with twenty 
genotypes including two national checks and one 
local check at Coimbatore centre. Highest 
number of umbels per plant was recorded by the 
genotype PD 11 (47.28) followed by RKD 39 
(44.40) which were higher than check varieties 
CO (CR)-4 (26.96), RCr 728 (23.45) and ACr 1 
(27.84). The seed yield per hectare differed 
significantly among the 20 genotypes tested, 
which ranged from 2.33 q ha"' (PD 7) to 5.73 q ha"' 
(LCC 219) with a mean of 3.39 q ha"'. The 
genotype LCC 219 has recorded significantly 
higher yield when compared with Co (CR)-4 
(3.79 q ha"') as local check and RCr-728 (3.98 q 
ha"') andAcr-1 (3.78 qha') as national checks. 

After three year experimentation (2012-
13 to 2014-15) at Dholi, among twenty one 
promising entries and three check varieties, three 
entries namely, RD 385, RD 377 and PD 7 were 
produced significantly higher yield (17.63,16.90 
and 16.42 q ha"' respectively) as compared to best 
check Rajendra Swati (10.33 q ha') and other 
entries. Among best three entries, RD 385 
recorded more yield (17.63 q ha"') and was at par 
with RD 377 and PD 7(16.90 and 16.42 q ha"' 
respectively). 

At Kumarganj maximum yield was 
recorded in A Cor 2 (15.23 q ha"') followed by PD 
21 (14.40 q ha"') and ND Cor-1 (13.51 q ha"'). 
Pooled analysis data from 2012-2015 resulted 
that ND Cor 10 (15.27 q ha"') followed by PD 21 
(14.49 q ha') recorded maximum yield. Stem 
gall severity has been recorded on the basis of 
gall formed per plant. The average number of 
galls were minimum in UD 794 (38.9 galls 
planf') followed by DH 306 (39.6 galls planf'), 
LCC 242 (41.2 galls plant') andND Cor 28 (46.8 
galls planf'). 

#^J^ 
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Among the twenty one entries tested at 
Guntur, LCC 219 (13.52 q ha"') and LCC 224 
(13.42 q ha') recorded significantly higher yields 
than all other entries including best check AD-1 
(10.79 q ha"'). The pooled analysis indicated that 
among the ten entries tested, LCC 219 recorded 
highest yield of 12.95 q ha"' followed by LCC 
224 (12.70 q ha"') and LCC 242 (11.40 q ha"') 
which were significantly superior to the best 
checkAD-1 (10.58 qha"'). 

At Hisar significant differences were 
obtained for all the parameters. Plant height 
ranged from 90.8 to 144.8 cm, number of 
branches 6.2 to 9.6, umbels per plant 32.8 to 82.6 
and seeds per umbel 28.4 to 49.4. Maximum seed 
yield (22.96 q ha"') was recorded in ND Cor 10 
followed by ND Cor 28 (22.32 q ha"') and DH-
277 (18.99 qha"'). 

In CVT at Jagudan, 3 years pooled data 
indicated that the yield differences among entries 
were significant. The entries JCr 404 (17.40 q ha" 
'),JCr 379 (17.03 qha"') and LCC 242 (16.93 q 
ha"') gave higher yield than best check GCr-2, 
which were 11.45, 9.10 and 8.43 per cent 
higher over check GCr-2 and 26.25,23.58,22.84 
percent higher over national check Hisar Anand, 
respectively 

Out of twenty three entries including 
check evaluated at Navsari, LCC 224 found 
significantly early flowering type (51.67 days) 
and also it has recorded more number of grains 
per umbel (39.93), seeds per plant (402.47) and 
yield (11.66 q ha"'). LCC 219 was found 
promising for number of umbels per plant 
(18.93), number of grains per umbel (55.20), 
number of umbellate per umbel (6.87), seeds per 
plant (405.47) and yield was 11.04 qha"'. 

Significant differences were obtained for 
all the parameters at Pantnagar. Maximum seed 
yield of 34.25 q ha"' was recorded in PD-21 
followed by A Cor-2 andACor-3 (32.40 qha"'). 3 
years pooled data showed that maximum seed 
yield (29.24 q ha"') was recorded in PD-21 and 
followed by PD-11 (19.24 qha"'). 

During 2014-15 at Kota, RD 385 was 
found to be the best performing entry in terms of 
seed yield, yielding 15.10 q ha"' followed by DH 
306 (14.93 q ha"') and DH 277 (14.76 q ha"'). PD 
51 was the lowest yielder with very poor seed 
setting. RKD 21 was the earliest in days to 50 % 
flowering (68 days) as well as maturity (103 
days). PD 51 was the late flowering (118 days) 
and maturing type (138 days). RD 377 recorded 
the highest test weight of 19.34 g followed by JCr 
379 (18.89 g) while PD 51 recorded the lowest 
test weight of 3.10 g. 

COR/CI/3 Varietal Evaluation Trial 

COR/CI/3.6 Initial Evaluation Trial 2012 

(Centres: East coast plains and hill region -
Guntur; Gujarat plains and hills region -
Jagudan; Middle Gangetic Plain Region -
Kumarganj) 

Among the ten entries tested at Guntur, 
LCC-268 recorded highest yield (1360.7 kg ha"') 
followed by LCC-275 (1318.5 kg ha"') andLCC-
276 (1312.5 kg ha"') which were significantly 
superior to the best check Suguna (1113.1 kg ha' 
'). The pooled analysis indicated that among the 
ten entries tested, LCC-268 recorded highest 
yield (1293.9 kg ha"') followed by LCC-275 
(1252.6 kg ha"') and LCC-276 (1243.9 kg ha"') 
which were significantly superior to the best 
check Suguna(1080.7 kg ha"'). 
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Table 

Genotype 

r LCC-246 

* LCC-256 

, LCC-262 

I L C C - 2 6 8 " " 

; LCC-272 

1 LCC-275 

1 LC'C-276 

Siiguna (C) 

1 AD-T (C) 

Sudha (C) 

1 CD (0.05) 

1 CV 

14: Pooled analysis data of coriander yield in Initial Evaluation Trial 2012 

Guntur 
(kg ha') 

957.7 

i088.8 

1086.9 

^1293.9 

1 ] 00.2 

1252.6 

1243.9 

1080.7 

974.1 

973.6 

77.3 

7.4 

Genotype 

JCr-377 

JCr-384 

JCr-387 

JCr-388 

JCr-389 

JCr-392 

JCr-395 

JCr-399 

JCr-401 

GCr-2 (C) 

CD (0.05) 

CV 

Jagudan 
(kg ha') 
1962 

2131 

1997 

2029 

2207 

1917 

1893 

1803 

2255 

2002 

168 

7.28 

Genotype 

NDcor-86 

NDcor-87"" " ' 

NDcor-88 

NDcor-89 

NDcoi-92 

NDcor-95 

NDcor-96 

NDcor-97 

NDcor-100 

NDcor-lOl 

1 Hisar Anand (C) 

CD (0.05) 

CV 

Kumarganj 
(q ha') j -

15.07 1 
14.29 "^ 

13.08 "' 

12.89 " I 
13.18 

12.89 

11.27 
j j _ 2 5 • • • | 

14.57 

14.18 

1.52 '' 

6.79 

In lET at Jagudan, the pooled data of 3 
years indicated that the yield differences among 
entries were significant. The entries JCr-389 
(1660 kg ha"'), JCr-401 (1644 kg ha"') and JCr-
384 (1605 kg ha') gave significantly higher seed 
yield over the check GCr-2, which were 13.25, 
12.15 and 9.46 per cent higher than GCr-2, 
respectively. 

Highest yield was obtained in NDCor-86 
(15.83 q ha') followed by NDCor-100 (14.58 q 
ha"') and NDCor-87 (14.51 q ha') at Kumarganj. 
Pooled analysis data from 2012-2015 resulted 
that the maximum yield was recorded in NDCor-
86 (15.07 q ha"') followed by NDCor-100 (14.56 
q ha"') and NDCor-87 (14.29 q ha'). ND Cor-97 
(15.0%), NDCor-96 (17.1%), NDCor-87 
(17.5%) and NDCor-101 (18.9%) were found 
moderately resistant to stem gall. 

COR/CI/3.7 Initial Evaluation in coriander 

(Centre: Middle Gangetic Plain Region - Dholi) 

Among eight promising entries and two 
check varieties evaluated at Dholi, RD-17 was 

found significantly superior regarding number of 
primary branches per plant (11.55) and yield 
(22.77 q ha"') as compared to best check variety 
HisarAnand(19.00qha'). 

The initial evaluation trial (lET) in 
coriander was conducted with ten accessions 
along with Hisar Anand as check at Hisar during 
2014-2015 in plots measuring 3.0 x 2.0 m. The 
results indicated that DH-208 and DH-312 gave 
significantly better yield over Hisar Anand 
(check) showing 20.7and 19.9% increase in 
yield, respectively. 

Crop Management 

C'OR/CM/5 Nutrient management trial 

COR/CM/5.3 Identification of drought/ 
alkalinity tolerant source in coriander 

(Centre: Central plateau and hills region -
Jobner) 

The genotypes UD 7, UD 563, UD 794, 
RCr 20, and RCr 436 were top yielders in normal 
conditions while RCr-20, UD 436, UD 706, UD 

*£" 'jut^. J 
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475 and UD 737 were top yielders in stress 
conditions. Based on stress indices UD 706 was 
found to be the desirable entry for drought 
conditions, followed by UD 13, UD 36, UD 475 
and UD 109 

Three years data indicated that the 
genotypes UD 563, UD 7, UD 794, UD 19 and 
UD 112 in normal while UD 112, RCr 436, RCr 
20, RCr 684 and UD 475 were top yielders in 
stress conditions. Based on stress indices UD 706 
was found to be the desirable entry for drought 
conditions, followed by UD 475, UD 22, UD 565 
andUDll. 

COR/CM/5.8 Evaluation of PGPR bioformu-
lation OB coriander 

(Centres: Central plateau and hills region -
Ajmer; Southern plateau and hills region -
Coimbatore; East coast plains and hill region -
Guntur; Trans Gangetic Plain Region - Hisar; 
Gujarat plains and hills region - Jagudan; 
Eastern plateau and hills region - Raigarh) 

Pooled analysis of 3 year data was done at 
Coimbatore and it revealed that plant height 
ranged from 39.90 cm to 42.59 cm. The highest 
plant height was registered by the treatment FL 
18 seed treatment. The highest number of 
primary branches was registered by control. The 
highest number of secondary branches (9.04) 
was recorded by FK 14 seed treatment which was 
on par with the FL 18 seed treatment (9.00). 

Number of umbels per plant (5.59) was higher in 
control. The seed yield per plot varied from 
348.89 g in local variety to 496.66 g in FK 14 
seed treatment. 

Pseudomonas putida FK14 and 
Macrobacterium paraoxydans FL18 strains 
found not only in improving the yield but also in 
management of wilt in Coriander at Guntur. 

Pooled result of 3 years shows that 
maximum seed yield of 9.1 and 9.5 q ha' and 
maximum plant height (63.00 and 65.70 cm ) 
were found when seeds were treated with 
Rhizobacteria FK 14 and FL 18 respectively. 
Both the treatments are statistically at par. 

Crop Protection 

COR/CP/6 Disease Management Trial 

COR/CP/6.2 Survey to identify the disease 
incidence, collection and identification of 
causa! organism in coriander 

(Centre: Middle Gangetic Plain Region -Dholi) 

Out of 149 germplasm tested at Dholi, 37 
germplasm found highly resistant against stem 
gall disease under natural conditions. Coriander 
field surveyed under Sheohar districts were 
found to be infested with stem gall disease 
caused by Protomyces macrospores. 
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VIII. CUMIN 

Genetic Resources 

CUM/CI/1.1 Ge rmp la sm col lec t ion, 
characterization, evaluation, conservation 
and screening against diseases 

(Centres: Gujarat plains and hills region -
Jagudan, Sanand; Central plateau and hills 
region - Jobner, Mandor) 

Germplasm of cumin conserved at 
Jagudan, Jobner and Sanand (Table 15) 

During the experimentation period, there 
was unseasonal rain after seed setting and 
maturing stage of the crop. Due to this whole 
crop became black and failed. The experiment 
considered as vitiated at Jagudan. 

A wide range of variability was found for 
all the characters studied at Jobner. Out of 195 
accessions, 21 accessions were better than best 
check variety RZ-341 (12.8 g) on the basis of 
seed yield per 5 plants. Promising accessions 
identified on the basis of seed yield per plant 
were JC-96-41 (19.5 g), JC-96-59 (17.5 g), Wt-
12 (16.5 g), JC-96-30 (16.0 g), JC-96-60 (14.5 g), 
JC-96-1 (14.5 g), JC-95-24 (14 g), JC-95-32 (14 
g),Wt-5(14g)andJC-95-104(14g). 

At Sanand, 50 genotypes along with four 
checks, GC-2, GC-3, Gc-4 and RZ 209 were 
evaluated for agronomic, yield and yield 
attributing traits. Genotypes JC-95-55 (48.4 cm), 
JC-95-01 (46.8 cm) and JC-9-102 (46.8 cm) were 
found to be tall genotypes. JC-94-262, JC-95-
100 and JC-94-276 were early in maturity 98, 99 
and 100 days respectively. More number of 

branches/plant was recorded in JC-95-24 (13.0), 
JC-95-75 (8.4) and JC-95-37(8.4). More number 
of umbels/plant was recorded in JC-95-75 
(249.0), JC-95-34 (230.8) and JC-95-11(217.8). 
Maximum number of seeds/umbellet was 
recorded in JC-95-102 (8.4), JC-95-29 (8.4) and 
JC-95-100(8.0). The higher per plant yield was 
realized from JC-95-107(44.0 g). JC-95-75 (27.0 
g) and JC-95-11 (22.8 g). 

Fig. 25: Field view of GC-4 variety of 
cumin in vegetative stage at Sanand 

Screening for resistance against Alternaria 
blight disease 

Fifty three (51+2) entries of cumin were 
screened for the resistance against blight disease 
at Jagudan. Unseasonal rain at maturity stage 
resulted in failure of the crop. Minimum disease 
intensity was noticed in GC-4 (75.12 %) 
followed by Jc-99-12 (90.00 %). Disease 
incidence ranged from 75.12 to 100.00 per cent. 

Screening for resistance against powdery 
mildew disease 

Due to unseasonal rain there was total 
crop failure due to high intensity of blight at 

fi*'nmTiaj''iil'*H ABl J •- V Willi '!&»•• 

Centre 
I Jagudan 
1 Jobner 
r .,mita,.,r.;..«* 

Sanand 
Totali J 

Table 15: Cumin germplasm collections at various AICRP 
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^ B ^ Indigenous Exotic 
65 7 
70 6 
50 
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S centres 

Total 
72 
76 
50 
198 

J 4g?P? SdtT 



ICAFi-AlJ. INDIA COORDINATED RESI.ARCH PROJECT ON SPICES 

Jagudan. So powdery mildew intensity was not 
considered. 

Screening for resistance against wilt disease 

At Jagudan 38 (35+3) entries of cumin 
were screened for the resistance against wilt 
disease under wilt sick plot condition. Overall 
wilt incidence was very high. Minimum disease 
intensity was noticed in GC-4 (41.75 %) and it 
was followed by GC-3 (48.50 %). Disease 
incidence ranged from 41.75 to 100.00 per cent. 

Hg. ^\K rkid view oi'cusniii ekptrinMui^i:-,iii 
at Mandor 

CUM/CI/1.2 Mnitilocation evaluation of 
cumin germplasm 

(Centre: Central plateau and hills region -
Ajmer) 

In an MLT at Ajmer 20 entries were 
tested along with 2 check varieties. Among the 
tested entries and check varieties days to 50% 
flowering ranged from 67 days (JC-95-110) to 78 
days (GC-4) and minimum days to 50% 
flowering was taken by JC-95-110 (67 days). 
Whereas in case of seed yield per plant maximum 
seed yield per plant observed was 3.30 g planf' 
by GC-4 (check). Low incidence of fusarium wilt 

was noticed in 10 entries (ACU-1-2010, ACU-2-
2007, ACU-3-2004, ACU-4-2001, ACU-5-2010, 
ACU-6-2010, ACU-7-2010, ACU-8-2010, 
ACU-9-2010, ACU-10-2010) and also in check 
variety GC-4 whereas altemaria blight incidence 
was high in all the entries. 

Crop Improvement 

CUM/CI/2 Coordinated Varietal Trial 

CUM/CI/2.4 Coordinated Varietal Trial -
2013 

(Centres: Central plateau and hills region -
Ajmer; Gujarat plains and hills region -
Jagudan; Central plateau and hills region -
Jobner 

This trial is started in the year 2013-14 
and is in the 2'"" year of progress. 

Coordinated varietal trial of cumin was 
laid out with 6 test entries and two checks in RBD 
at Ajmer. Among the entries and check varieties 
tested GC 4 (national check) recorded the highest 
yield of 671.30 kg ha"' followed by CUM-25 
(623.03 kg ha"') which were on par with each 
other. 

At Jagudan during the experimentation 
due to unseasonal rain, it has affected the crop 
and whole crop failed. 

At Jobner in Rabi 2014-15, ten entries 
were evaluated in RBD with 3 replications in a 
plot size of 3 X 2.4 sq. m. The seed yield ranged 
from 343.40 to 637.15 kg ha"'. Of the ten entries 
evaluated, CUM-23 recorded maximum seed 
yield of 637.15 kg ha' followed by RZ-345 check 
(633.33 kg ha"'), CUM-24 (626.04 kg ha"') and 
CUM-25 (600.00 kg ha"'), while lowest seed 
yield of 343.40 kg ha' was recorded in CUM-22. 
In terms of disease incidence national check GC-
4 was found to be resistant to wilt disease and 
among the entries all the entries were susceptible 
to wilt and blight disease. 
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Table 16: Performance of cumin entries in coordinated varietal tria! 2013 

Entries 

CUM-20 
CUM-21 

Seed yield (kg ha') 
Ajraer 

446.60 

508.89 

Jobner 

509.03 
537.85 

CUM-22 520.89 343.40 i 

1 CUM-23 542.95 637.15 ^ ^ 
CUM-24 

CUM-25 
GC-4 (National check) 
Local check 
Local check 

k Local check 
Mean 

CD (0.05) 

CV (%) 

599.25 626.04 
623.03 600.00 
476.25 

671.30 (RZ 209) 

548.64 
72.52 
13.07 

522.92 

508.68 (RZ-19) 
572.57 (RZ-223) i 
633.33 (RZ-345) J 

549.10 J 
88.40 ^ 
11.09 

CUM/CI/3 Varietal Evaluation Trial 

CUM/CI/3.4 lET on Cumin 2012 

(Centre: 
Jobner) 

Central plateau and hills region -

This trial started in the year 2013-14 and 
is in the 2"'' year of progress. Seed yield ranged 
from 197.22 to 432.99 kg ha'. Of the ten entries 
evaluated, UC-260 recorded maximum seed 
yield of 432.99 kg ha"' followed by UC-238 
(359.72 kg ha'), UC-242 (352.43 kg ha"') and 
UC-265 (322.92 kg ha"'), while lowest seed yield 
of 197.22 kg ha"' was recorded in local check. 
Entries were tested against wilt and blight 
disease and none of entries was found resistant 
against wilt disease. Entries UC-234, UC-238, 
UC-265, Rz-19 and local were observed 
moderately resistant against blight disease. 

Crop management 

CUM/CM/5 Nutrient Management Trial 

CUM/CM/5.1 Identification of drought 
tolerance 

At Jobner 30 genotypes were screened 
for drought tolerance, among the genotypes 
screened UC 238, UC 339, UC 293, RZ 223 and 
RZ 209 in normal conditions while UC 250, UC 
245, UC 247, UC 257 and UC 249 in stress 
conditions were top yielders. Based on stress 
indices UC 250 was found to be the desirable 
entry for drought conditions, followed by UC 
247,UC249,UC234,UC238andUC257. 

Crop Protection 

CUM/CP/6 Disease Management Trial 

CUM/CP/6.5 Management of blight and 
powdery mildew by spacing and potash 
application 

(Centre: Gujarat plains and hills region -
Jagudan) 

During the experimentation period, there 
was unseasonal rain after seed setting and 
maturing stage of crop. So whole crop turned 
black and there was crop failure. The experiment 
considered as vitiated. 

(Centre: 
Jobner) 

Central plateau and hills region 
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IX. FENNEL 

Genetic Resources 

F N L / C I / 1 . 1 G e r m p l a s m col lec t ion , 
characterization, evaluation, conservation 
and screening against diseases 

(Centres: Middle Gangetic Plain Region -
Dholi, Kumarganj; Trans Gangetic Plain 
Region - Hisar; Gujarat plains and hills region 
- Jagudan; Central plateau and hills region -
Jobner) 

Table 17 shows the germplasm collection 
and maintained at various AICRPS centres 

Out of sixty one accessions evaluated at 
Dholi, only 16 accessions namely, RF-59, RF-
58, RF-33, RF-38, RF-68, RF-29, RF-65, RP-19, 
RF-31, JP-494, JF-303, HF-116, RF-27,NDF-6, 
JF-376 and RF-5 gave the highest yield ranging 
from 80.00 to 115.92 g per plant as compared to 
the best check variety GF-ll(78.50g per plant). 
Among sixteen promising accessions, RF-59 
produced the highest seed yield of 115.92 g per 
plantfoUowed by RF-58 (107.18 gperplant). 

At Kumarganj, 140 germplasm 
accessions of fennel were evaluated and among 
them NDF-46 (12.65 q ha"') was found to be 
promising followed by NDF-5 (12.50 q ha"') and 
NDF-84 (12.30 q ha"') in comparison to GF-2 and 

Table l"̂ : Gerp"!J9lf9'-!« .-ii'lpi'̂ -'r-fl 

RF-101. Incidence of powdery mildew was 
observed in the month of April and May. 
Maximum incidence was found in HF-121 
(86.6%) and HF-123 (80.0%) whereas minimum 
incidence was observed in RF-101, RF-117 and 
RF-110. 

During the Ar/zan/season, 136 indigenous 
and 2 exotic entries of fennel were evaluated for 
different yield attributes with two checks i. e. GF-
2 and GF-12, at Jagudan. Among them eight 
entries observed dwarf type, having < 150 cm 
plant height. Seven entries had good branches i. e. 
> 17 branches per plant. 10 entries recorded > 60 
umbels per plant. Twelve entries were promising 
for more seeds per umbellate i.e. > 43 seed per 
umbellate. Seven entries observed early 
maturing (< 207 days). Thirteen entries isolated 
as high yielders which recorded >192 g planf' 
grain yield. 

A wide range of variability was found for 
all the characters studied at Jobner. Out of 254 
accessions, 36 accessions were better than best 
check variety RF-178 (107.72 g) on the basis of 
seed yield per 5 plants. Promising accessions 
identified on the basis of seed yield per plant 
were UF-175 (242.50 g),UF-193 (205.52 g),UF-
58 (180 g), UF-230 (165.82 g), UF-198 (159.26 
g), UF-200 (156.44 g), UF-194 (154.65 g), UF-
154 (149.84 g) and UF-185 (143.26 g). 

Indigenous 

Centre Cultivated 

Existing 

Dholi 57 

Guntur 2 
Hisar 154 

Jagudan 128 
Jobner 137 

Kumarganj 140 
Pantnagar 21 

[ T\)tal 639 

Addition (2014-15) 
4 
-
6 
-
-
-
-
10 

Total 

61 
2 

160 
128 
137 
140 

21 
649 
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Screening for resistance against Ramularia 
blight disease (Caused by: Ramularia 
foeniculi) 

During kharif season, total 31 entries of 
fennel were screened under natural conditions at 
Jagudan for incidence of Ramularia blight 
disease. None of the entry was found free from 
the Ramularia blight. Minimum intensity of 
disease was noticed in JF-672 (31.19 %) and it 
was followed by JF-675 (33.54 %), JF-671-1 
(34.68 %), JF-675-1 (35.58 %) and JF-671-3 
(38.21%). The per cent disease intensity ranged 
from 31.19 to 72.26%. 

During rabi season, total sixty two (60 
+2) entries of fennel were screened under natural 
conditions at Jagudan. None of the entries were 
found free from the Ramularia blight intensity. 
The minimum intensity of Ramularia blight was 
noticed in JF-672 (29.25 %) and it was followed 
by JF-671-2 (35.12 %), JF-671-3 (35.18 %), JF-
675 (35.18 %) and JF-675-1 (35.20 %). The per 
cent disease intensity was ranged between 29.25 
and 69.24 per cent 

FNL/CI/1.2 Multliocation evaluation 
fennel germplasm 

of 

(Centres: Central plateau and hills region -
Ajmer, Jobner; Middle Gangetic Plain Region -
Kumarganj) 

At Ajmer among the accessions tested 
AF-1 registered the highest yield of 486 g planf' 
followed by RF-125 (386 g plant"'). 

At Jobner out of 52 accessions, only 4 
accessions were found better than best check 
variety NC-1 (83.13 g). Some of the promising 
accessions identified on the basis of yield per 5 
plants were GKKB-170 (105.00 g), RF-38 
(101.53 g), HF-136 (98.05 g), SKCU-09-20 
(94.16 g), RF-63 (82.56 g), RF-57 (78.71 g), RF-
62 (75.99 g), GK/RM/AK-27 (75.15 g) and 
NDF-44(74.71 g) andHF-133 (74.09 g). 

In an MLT at Kumarganj maximum yield 
was recorded in JF-625 (12.30 q ha') followed by 

RF-15 (12.10 q ha"') andNDF-37 (11.70 q ha"'). 
Pooled data of 3 years showed that maximum 
seed yield was observed in JF-625 (12.73 q ha"') 
followed by RF-15 (12.67 q ha"') and RF-38 
(12.43 q ha'). Powdery mildew infestation was 
recorded highest in HF-141 (80.0 %) and lowest 
in Hf-132 (10.0 %). Whereas GKyRM/AK-24 
and HF-138 were found resistant against 
powdery mildew. 

Crop Improvement 

FNL/CI/2 Coordinated Varietal Trial 

FNL/CI/2.5 Coordinated Varietal Trial on 
Fennel 2012 Series VIII 

(Centres: Central plateau and hills region -
Ajmer, Jabalpur, Jobner; Middle Gangetic 
Plain Region-Dholi, Kumarganj; Trans 
Gangetic Plain Region-Hisar; Gujarat plains 
and hills region - Jagudan; Western Himalayan 
Region -Pantnagar) 

Fig. 27: Field view of coordinated varietal 
trial of fennel at Jobner 

At Ajmer all the tested entries showed 
significant differences with respect to growth 
and yield characters. With respect to plant height 
NDF 45 and NDF 46 recorded the highest plant 
height of 190 and 185 cm respectively. More 
number of umbels per plant was recorded in HF 
119 and AF-05-1-3 (71.13 and 68.67 
respectively). Whereas test weight was 

•i 
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maximum in JF-671-1 and JF-674-1 (6.5 and 
6.22 g respectively). AF 05-1-3 recorded the 
highest yield of 17.52 q ha"' followed by AF 1 
(check)z. e., 16.54qha"'. 

Twelve genotypes of fennel were tested 
at Jabalpur. Among the genotypes AJ Fnl 2 
(85.76days) exhibi ted early f lowering. 
Maximum number of branches (7.74), Number 
of umbel / plant (29.433) and yield (20.58 q ha"') 
was recorded in RF 205. 

The analysis of variance revealed 
significant differences among the entries for all 
the traits including seed yield at Jobner. Seed 
yield ranged from 17.07 to 23.74 q ha' . Of the 
fourteen entries evaluated, entry HF 119 
recorded maximum seed yield of 23.74 q ha"' 
followed by UF 278 (23.59 q ha"'), UF 157 (23.57 
qha"'), AF 05-1 -3 (22.79 q ha"'), JF-674-1 (22.31 
qha"'),RF-143S/check (21.07 qha ' ) and JF-
671-1 (20.85 q ha"'), while lowest seed yield of 
17.07 q ha"' was recorded in NDF 45. Mean 
performance of the entries evaluated in CVT of 
fennel over 2012-13 to 2014-15 revealed 
superior performance of UF 157 yielding 24.05 
qha"' followed byAjFnl 2 (23.73 qha"'), AF 05-
1-3 (22.17 q ha"'), UF 278 (21.96 q ha"') and RF-
281 check (21.76 q ha"'), while lowest seed yield 
of 16.49 qha"'was recorded in NDF 46. 

After three years experimentation (2012-
13 to 2014-15) at Dholi, among ten entries and 
three check varieties, all entries were found non
significant regarding yield and yield parameters 
as compared to best check variety Rajendra 
Saurabh. 

Out of 13 entr ies evaluated at 
Kumarganj, maximum yield was recorded in 
AJFnl - 2 (12.36 q ha ' ) followed by NDF-45 
(12.08 q ha"') and NDF-46 (11.94 q ha"'). Three 
years pooled data showed that maximum seed 
yield was recorded in AJFnl - 2 (12.87 q ha"') 
followed by AF 05-1-3 (12.28 q ha"') and NDF-
46 (12.21 q ha"'). Lowest powdery mildew 
severity was found in AJFnl-2 (20.0 %). 

At Hisar plant height ranged from 128.4 
to 182.6 cm, number of branches 8.7 to 10.2, 
umbels per plant 32.4 to 46.4, umbellate per 
umbel 26.7 to 44.6 and seeds per umbel 398.6 to 
682.9 Maximum seed yield recorded was 22.86 q 
ha"' in NDF 46 followed by NDF 45 (21.95 qha"') 
andAF-05-1-3 (18.68 qha"') 

In CVT at Jagudan, the pooled over three 
year data indicate that the entries JF -674-1 
(14.26 q ha') and JF-671-1 (13.96 q ha"') 
recorded higher seed yield over GF-12, which 
were 13.78 and 11.41 percent higher than best 
check GF-12. 

Significant differences were observed for 
all the characters except umbellate per umbel at 
Pantnagar. Highest yield (26.62 q ha"') was 
recorded in JF-671-1 followed by HF 119(25.13 
q ha"'). On the basis of three year data maximum 
seed yield (27.70 qha"') was recorded in HF-119 
and followed by RF-205 national check (25.68 q 
ha') . 

FNL/CI/3 Varietal Evaluation Trial 

FNL/CI/3.3 Initial Evaluation Trial 2014 

(Centre: Central plateau and hills region -
Jobner; Western Himalayan Region -
Pantnagar; Trans Gangetic Plain Region -
Hisar) 

The trial is in the T' year of progress. In 
rabi 2014-15, ten entries were evaluated at 
Jobner. The analysis of variance revealed 
significant differences among the entries for all 
the traits including seed yield. Seed yield ranged 
from 15.81 to 23.96 q ha"'. Of the ten entries 
evaluated, entry UF-286 recorded maximum 
seed yield of 23.96 q ha"' followed by UF-287 
(22.61 q ha') , UF-288 (22.35 q ha"'), RF-205 
check (21.48 q ha"'), and UF-283 (20.64 q ha"'), 
while lowest seed yield of 15.81 q ha"' was 
recorded in UF-281. 

Among the 10 entries tested at Pantnagar 
maximum seed yield (25.12 q ha ') was recorded 
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in PF-5, followed by PF-7 (24.16 q ha"'). 

At Hisar 10 entries were tested and the 
results indicated maximum seed yield (21.65 q 
ha"') was recorded in HF-179 followed by HF-
146 (19.72 q ha"') showing an increase of 21.6 
and 19.7 % overHF-33 (check), respectively. 

FNL/CI/3.4 Initial Evaluation Trial 2012 

(Centre: Middle Gangetic Plain Region - Dholi, 
Kumarganj; Gujarat plains and hills region -
Jagudan) 

Among 9 entries and 2 checks evaluated 
at Dholi, 4 entries namely, RF-15, RF-68, RF-16 
and RF-62 produced significantly higher yield 
(20.12, 18.85, 16.82 and 16.81 q ha"' 
respectively) as compared to best check variety 
GF-11 (14.60 q ha') . Among four high yielding 
entries, RF-15 gave the highest number of 
primary branches per plant(13.33), number of 
umbelets per umbel (83.68), number of grains 
per umbellet (42.22) and yield (20.12 q ha"') 
followed by RF-68 i.e., number of primary 

branches per plant (12.89), number of umbels per 
plant (72.16), number of umbellets per umbel 
(41.78), number of grains per umbellet (42.44) 
and yield (18.85 q ha"'). 

At Kumarganj maximum yield was 
recorded in NDF-51(13.54 q ha"') followed by 
NDF-67(13.54qha"')andNDF-52(12.70qha"'). 
Pooled data of 3 years showed that maximum 
seed yield was registered by NDF-51 (13.69 q ha" 
') followed by NDF-67 (13.05 q ha"') and NDF-
52 (12.75 q ha"'). Powdery mildew of fennel was 
appeared in 2"'' week of April. The severity was 
found minimum (2.5 %) in NDF-51 and NDF-63 
(5.0%). The maximum severity was observed in 
NDF-69 (75%) followed by NDF-73 (63.3%) 
and NDF-66 (62.5%). 

In lET at Jagudan, the pooled over three 
year data indicated that the entries JF-576 (14.36 
q ha"') and JF-2012-9 (14.01 q ha"') gave 
significantly higher seed yield over GF-12, 
which were 14.95 and 12.20 percent higher than 
best check GF-12. 

Table 18; Performance of Fennel entries in lET at Kumarganj (3 years pooled data) 

Yield(q ha') ' 

! • - -

1 
2 
3 
4 
5 
6 
T 
_ . . „ _ 

9 

"f^ff" 

Genotype 

NDF-51 
NDF-52 
NDF-53 
NDF-59 
NDF-63 
NDF-66 
NDF-67 
NDF-69 
NDF-70 

NDF-73 
RF-lOl(Ch) 
SEm(±) 
CD(%) 
CV (%) 

2012-13 
13.74 
12.8 
12.56 
\iA5 
12.25 
12.49 
13.12 

12.39 
12.87 
12.7 

11.04 

^f*.-. 

2013-14 
14.01 
13.08 

12.7 
12.28 
12.63 
12.42 
13.19 
12.56 
12.91 
12.8 
11.11 

2014-15 
13.33 
12.36 
12.08 
11.73 
11.87 
11.94 
12.84 

Mean yield 
(q ha') 

13.69 

12.75 

12.45 

12.05 

12.25 

12.28 

13.05 

11.73 
12.22 

11.87 
10.2 
0.67 
0.19 

12.23 
12.67 
12.46 
10.78 

0.94 

i.*.*''** C?'*"-'" -iS^r^*'' 
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C r o p M a n a g e m e n t 

FNL/CM/5 Nutrient Management Trial 

FNL/CM75.3 Micro irrigation management in 
fennel 

(Centres: 
Jobner) 

Central plateau and hills region 

The results showed that drip irrigation at 
different IW/CPE ratios significantly increased 
growth parameters, yield attributes, yields, 
economics, water use efficiency, water saving 
and yield increase over surface irrigation at 
IW/CPE ratio 1.0 (control). The results further 
revealed that the drip irrigation at an IW/CPE 
ratio 0.8 with paired row planting, being at par 
with 0.8 IW/CPE ratio in normal row planting 
and drip irrigation at 1.0 IW/CPE ratio in normal 
and paired row planting, recorded significantly 
higher plant height (124.57 cm), number of 
branches/plant (6.32), umbels/plant (31.80), 
umbellets/umbel (23.51), seeds/umbel (453.9), 
test weight (5.71 g), seed yield (31.26 q ha') , 
straw yield (73.72 q ha ') , net returns (Rs 
200860/ha) and B:C ratio (6.98) over 0.4 and 0.6 
IW/CPE ratios with normal and paired row 
planting. Similarly, drip irrigation at an IW/CPE 
ratio 0.6 with paired row planting, being at par 
with 0.6 IW/CPE ratio in normal row planting, 
also significantly increased the above parameters 
over 0.4 IW/CPE ratio with normal as well as 
paired row planting. The paired row planting at 
0.4 IW/CPE ratio also significantly increased the 
all parameters over normal row planting at the 
same drip irrigation level. However, the drip 
irrigation at higher level of 1.0 IW/CPE ratio 
could not bring significant increase over 
irrigation at 0.8 IW/CPE ratio. 

The results further indicated that water 
use efficiency and water saving progressively 
decreased with increasing levels of drip 
irrigation from IW/CPE ratio 0.4 to 1.0, however, 
per cent yield was increased progressively with 
increase in drip irrigation levels. Drip irrigation 

at 0.8 IW/CPE ratio with paired row planting, 
remained comparable to drip irrigation at 1.0 
IW/CPE ratio, recorded higher water use 
efficiency (6.96 kg/ha-mm), water saving (18.9 
%) and yield increase (107.4 %) over surface 
irrigation at 1.0 IW/CPE ratio (control). 

Fig. 28: Effect of different irrigation schedule 
on seed yield (q lia^) and yield increase 

(%) in fennel 

Tl - Surface irrigation IW/CPE 1.0 (Normal row) 
T2 - Drip IW/CPE 1.0 (Normal row) 
T3 - Drip IW/CPE 1.0 (Paired row) 
T4 - Drip IW/CPE 0.8 (Normal row) 
T5 - Drip IW/CPE 0.8(Paired row) 
T6 - Drip IW/CPE 0.6 (Normal row) 
T7 - Drip IW/CPE 0.6 (Paired row) 
T8 - Drip IW/CPE 0.4 (Normal row) 
T9 - Drip IW/CPE 0.4 (Paired row) 

FNL/CM/6.3 Evaluation of PGPR bioformu-
lation in fennel 

(Centres: Trans Gangetic Plain Region-Hisar; 
Gujarat plains and hills region - Jagudan; 
Eastern plateau and hills region - Raigarh; 
Central plateau and hills region -Ajmer) 

At Raigarh pooled data of 3 years shows 
that maximum seed yield of 8.90 and 9.70 q ha"' 
and maximum plant height (154.96 and 160.16 
cm) was registered when seeds were treated with 
Rhizobacteria FK 14 and FL 18 respectively. 
Both the treatments found statistically at par 

^•^^ 
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Crop Protection 

FNL/CP/6 Pest Management Trial 

FNL/CP/6.2 Field evaluation of different 
insecticides/botanicals against seed 
Systole albipennis Walker fennel 

midge 

(Centre: Gujarat plains and hills region -
Jagudan; Central plateau and hills region -
Jobner) 

At Jobner, minimum (14.90 %) seed 
midge infestation and maximum seed yield 24.53 
q ha"' was recorded with spray of Acetamiprid 20 
SP @ 0.004 % and was followed by 
Thiamethoxam 25 WG (S) 0.0084 % which 

resulted in 16.75 % seed midge infestation and 
22.53 q ha"' seed yield. Control (No treatment) 
resulted maximum (24.08%) seed midge 
infestation and minimum 14.64 q ha"' seed yield. 
Pooled data of three years revealed that out of 
nine treatments minimum (14.45 %) seed midge 
infestation and maximum seed yield 22.50 q ha"' 
was recorded with spray of Acetamiprid 20 SP @ 
0.004 % with highest B: C ratio 9.20 and it was at 
par with Thiamethoxam 25 WG @ 0.0084 % 
resulted 16.10 % seed midge infestation and 
20.91 q ha 'seed yield and B: C ratio 8.28. 
Control resulted in maximum (25.72%) seed 
midge infestation and minimum 14.56 q ha"' seed 
yield with 5.80 B:C ratio 
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X. FENUGREEK 

Genetic Resources 

F G K / C I / 1 . 1 G e r m p l a s m col lec t ion , 
characterization, evaluation, conservation 
and screening against diseases 

(Centres: Middle Gangetic Plain Region -
Dhoti, Kumarganj; East coast plains and hill 
region-Guntur; Trans Gangetic Plain Region-
Hisar; Gujarat plains and hills region-
Jagudan; Central plateau and hills region-
Jobner) 

Germplasm of fenugreek maintained at 
various AICRPS centres (Table 19) 

Among 168 accessions of fenugreek 
evaluated at Dholi, only seventeen accessions 
namely RM-197,RM-16(IC-590122),UM-361, 
RM-198, (IC-590126), RM-112, RM-205, RM-
186, (IC-590108), RM-185 (IC-590104), RM-
192 (IC-590124), RM-191 (IC-590098), RM-
196 (IC-590105), HM-10, UM-66 and RM-144 
(IC-590121) gave the highest yield ranging from 
32.50 to 54.15 g per five plant as compared to 
best check variety Rajendra Kanti (30.00 g per 
five plant). Among best 17 accessions, RM-197 
produced the highest yield of 54.15 g per five 
plants followed by RM-16 (IC-590122) i.e., 
52.00 g per five plants. 

At Guntur centre 124 germplasm lines 
along with four checks were evaluated in 

Augmented Block Design. The first five 
promising entries for yield were LFC-18 (7.56 g 
plant'), LFC-19 (7.08 gplant'), LFC-123 (6.87 g 
plant'), LFC-78 (6.70 g plant') and LFC-34 
(6.44 g plant') which were significantly superior 
to the checkAPHU Methi-1 (2.22 g plant'). 

At Jagudan 75 entries including GM-2 as 
check were evaluated for different characters. 
Among them 10 entries were found tall types 
having > 72.0 cm plant height. 11 entries 
recorded > 6.7 branches per plant. 12 entries 
recorded > 30 pods per plant. More seeds per pod 
i.e. > 17.2 found in 10 entries. 11 entries were 
found early maturing (100 days), bold seeded 
having equal or more test weight /'. e. > 12.60 and 
found promising for yield which recorded > 6.0 g 
plant'. 

348 germplasm accessions were 
evaluated along with three checks namely RMt-
1, RMt-361 and local at Jobner. A wide range of 
variability was found for all the characters 
studied. Out of 348 accessions, 26 accessions 
were better than best check variety RMt-143 
(40.97 g). Some of the promising accessions 
identified on the basis of yield per 5 plants were 
UM-27 (71.00 g.), UM-378 (54.60 g.), UM-274 
(52.31 g.), UM-220 (51.24 g.), UM-218 (51.20 
g.), UM-161 (49.39 g.), UM-230 (48.62 g.), UM-
223 (48.26 g.) andUM-229 (48.03 g). 

Table 19: Gtrmpiasm collection of fenugreek in various AICRPS 

Centre 

; Dholi 
Guntur 

Hisar 
Jagudan 
Jobner 
Kumarganj 
Pantnagar 
Total 

Indig 

Existing 
167 
124 

363 
75 
348 
176 

enous 

Addition (2014 -15) 

4 
-
10 
-
-
-

65 
1318 14 

centres 

Ibtal 

171 
124 
373 

75 
348 
176 
65 

1332 
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187 germplasm accessions were 
evaluated at Kumarganj centre and the entries 
found promising are NDM-19 (15.30 q ha') and, 
NDM-18 (15.10 q ha') in comparison to Hisar 
Sonali (11.40 q ha'). Cercospora leaf spot 
incidence was 30.0 to 86.3 % at the time of 
flowering and pod formation stage in all 
genotypes due to heavy rainfall in February and 
March. 

FGK/CI/I.2 Multilocation evaluation of 
fenugreek germplasm 

(Centres: Central plateau and hills region -
Ajmer, Jobner; Trans Gangetic Plain Region -
Hisar; Middle Gangetic Plain Region -
Kumarganj) 

Fifty genotypes with five checks were 
evaluated at Ajmer among the genotypes tested 
AM-298 recorded the highest seed yield per plant 
(7.95 gplanf') followed by AM-293 (7.4 gplaf'). 

Seventy (70) germplasm accessions from 
different parts of country were evaluated along 
with four checks namely NC-1, NC-2, RMt-1 
and RMt-365 at Jobner. Out of 74 accessions, 14 
accessions were found better than best check 
variety NC-2. Some of the promising accessions 
identified on the basis of yield per 5 plants were 
J.Fg.201, HM-278, J.Fg.219, NDM-72, AM-
298, AM-297,HM-280, HM-282,J.Fg.266, AM-
295,J.Fg.-15,NDM-61,J.Fg.250andRM-194. 

Forty accessions of fenugreek were 
evaluated under multilocation testing along with 
Hisar Sonali and Hisar Suvama as checks at 
Hisar. The seed yield of the germplasm material 
ranged from 14.3 g planf' (JFg-219) to 26.7 g 
planf' (HM-281). The most promising lines for 
seed yield were HM-273, HM-278, HM-281, 
RM-30, RM-28, AM-295 andNDM-43. 

At Kumarganj maximum yield has been 
recorded by NDM-95 (8.8 q ha"') followed by 
AM-293 (8.5 q ha'). Pooled data analysis (2012-
15) showed that the genotype NDM-95 recorded 
highest seed yield (8.9 q ha"') followed by NDM-

108 (8.8 q ha"') and NDM-90 (8.7 q ha'). 
Minimum Cercospora leaf spot infection was 
observed in NDM-110 (20.0%) followed by FEB 
(25%), NDM-81 (30%) and AM-305 (35%) 
whereas as maximum intensity was observed in 
JEG-240,AM-273, JFG-13 andAM-301. 

Crop Improvement 

FGK/CI/2 Coordinated Varietal Trial 

FGK/CI/2.3 Coordinated Varietal Trial 2012 
Series VIII 

(Centres: Central plateau and hills region -
Ajmer, Jabalpur, Jobner; Southern plateau and 
hills region - Coimbatore; Middle Gangetic 
Plain Region - Dholi, Kumarganj; East coast 
plains and hill region - Guntur; Trans Gangetic 
Plain Region - Hisar; Gujarat plains and hills 
region - Jagudan, Navsari; Western Himalayan 
Region - Pantnagar; Eastern plateau and hills 
region -Raigarh; Western dry region -Kota) 

Fig. 29: Field view of fenugreek 
C¥T at Kota and Pantnagar 
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At Ajmer highest yield was recorded for 
AFg5 (25.69 qha ' ) followed by LFC 98 (22.01 q 
ha ' ) . Among the checks the highest yielder was 
recorded by AFg-3 with 21.66 qha"' seed yield. 

At Jabalpur, early flowering among the 
genotypes was observed in the genotype NDM 
69 (42.3 days) and also this genotype gave 
maximum pod length (11.1 cm) and number of 
branch (5.4) whereas maximum yield was 
obtained by UM 354 (27.20 qha ' ) . 

The analysis of variance revealed 
significant differences among the entries for all 
the traits including seed yield at Jobner. The seed 
yield ranged from 20.00 to 30.18 q ha"'. Of the 
eighteen entries evaluated, entry NDM 69 
recorded maximum seed yield of 30.18 q ha"' 
followed by RMt-361 check (28.10 q ha') , Hisar 
SonaH Check (28.03 q ha ') , UM 202 (26.62 q ha 
') and JFg 266 (26.18 q ha"'), while lowest yield 
of 20.00 q ha"' was recorded in Rm 188. Entries 
JFg 245, JFg 266 and AFg 6 were found to be 
moderately resistant against powdery mildew 
disease. 

Fourteen fenugreek genotypes along 
with three checks were evaluated at Coimbatore. 
The genotype LFC 98 recorded the highest seed 
yield of 4.31 q ha ' as compared to Hisar Sonali 
and Rmt-362 (national check) which recorded 
the seed yield of 3.02 q ha"' and 3.12 q ha"' 
respectively. 

Three years (2012-13 to 2014-15) pooled 
data from Dholi shows that among 14 entries and 
3 check varieties, 3 entries namely - NDM 69, 
RM 194 and AFg 6 gave significantly higher 
yield(18.51, 17.77 and 17.64qha'respectively) 
as compared to best check variety Rajendra Kanti 
(15.67 q ha"'). Among best three entries, NDM 69 
produced the highest number of primary 
branches per plant (9.31) and seed yield (18.51 q 
ha"') followed by RM 194 i.e., number of primary 
branches per plant (9.20) and yield (17.77 qha"'). 

Highest yield at Kumarganj centre was 
obtained in RM 188 (13.29 q ha ') followed by 

JFg 245 (12.98 qha ' ) and UM 202 (12.84 qha ' ) . 
Three years pooled data showed highest seed 
yield in JFg 245 (14.02 q ha ') followed by UM 
202 (14.00 qha"') andAFg 5 (13.88 qha ' ) . Due to 
heavy rainfall in March, 2015 Cercospora leaf 
spot infection increased rapidly and caused 
heavy yield loss. Minimum leaf spot intensity of 
18.69 % was recorded in RM-361(Ch) followed 
by LFC 98 (21.85%), UM 202 (24.03%), JFg 245 
(24.48%) andAFg 5 (25.60%). 

At Guntur among the seventeen entries 
evaluated, UM 202 (16.69 qha"'), UM 354 (16.27 
q ha"'), LFC 98 (15.36 q ha"') andAFg 5 (14.76 q 
ha"') recorded significantly higher yield than 
check APHU Methi -1 (13.64 q ha') . The pooled 
analysis indicated that among the seventeen 
entries tested, UM 202 (16.40 q ha ') , UM 354 
(15.79 q ha') and LFC 98 (15.28 q ha ') recorded 
significantly higher yield than check APHU 
Methi-1(13.19 qha ' ) . 

Fig. 30: Performance of different fenugreek 
entries (pooled data of 3 years) in coordinated 

varietal trial at Guntur 

At Hisar significant differences were 
obtained for all the parameters. Plant height 
ranged from 106.7 to 123.5 cm, pods per plant 
90.1 to 104.8, length of pods 7.3 to 8.9 and seeds 
per pod 14.8 to 18.1. Maximum seed yield (23.84 
q ha"') was recorded in LFC 93 followed by HM 
259 (22.77 qha"') andUM 354 (20.47 qha"'). 

Three years mean data at Jagudan shows 
that the entries AFg 5 (19.66 q ha ' ) , JFg 245 
(18.88 q ha') and NDM 69 (18.69 q ha ') 
recorded higher yield over best check GM-2 and 
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which were 16.24, 11.65 and 10.53 per cent 
more over best check GM-2. 

Out of 16 entries evaluated at Navsari, 
UM 354 (13.58 qha"'),AFg 5 (13.45 qha"'),AFg 
6 (12.46 q ha ') and LFC 98 (12.34 q ha"') 
recorded higher seed yield over national as well 
as local check. All these four high yielding 
entries were also found significantly superior in 
performance for number of pods per plant and 
number of seeds perpod over both the checks. At 

Pantnagar significant differences were 
observed for all the character except for number 
of primary branches per plant, number of 
secondary branches per plant and days to 
maturity. Maximum seed yield (24.30 q ha"') was 
recorded in UM-354, followed by RMt-361 
(23.98 q ha"'). On the basis of 3 years pooled data 
maximum yield was recorded in local check Pant 
Ragini (23.41 q ha"') followed by UM-354 (23.24 
qha"'). 

Entry UM 354 (9.16 q ha"') recorded 
higher seed yield followed by entry AFg 5 (2.04 q 
ha"') and LFC 98 (2.03 q ha"') at Raigarh and 
showed moderate resistant to powdery mildew 
disease. 

At Kota the seed yield of fenugreek 
ranged from 8.33 - 16.67 q ha"'. During the third 
and final year of evaluation, Hisar Sonali (NC) 
was found to be the best performing entry in 
terms of seed yield, yielding 16.67 q ha"' 
followed by JFg 245 (15.63 q ha"') and UM 202 
(13.72qha"').JFg245 (15.63 qha"')showed25% 
higher yield over the check RMt 361. The mean 
days to flowering ranged from 61 days (RMt 
361) to 69 days (Hisar Sonali); days to maturity 
from 125 days (RMt - 361) to 133 days (Hisar 
Sonali); plant height ranged from 74.93 cm (HM 
259) to 88.60 cm (AFg 6); pods per plant from 
8.20 (JFg 266 ) to 11.67 (RM 194); pod length 
from 6.20 cm (JFg 245) to 6.93 cm (UM 202); 
seeds per pod from 13.23 (JFg 266) to 22 (RM 
194) and test weight from 10.99 g (HM 259) to 
13.29g(LFC98andRM188). 

FGK/CI/S Varietal Evaluation Trial 

FGK/CI/3.4 leitial Evaluation Trial 2012 

(Centres: East coast plains and hill region -
Guntur; Middle Gangetic Plain Region -
Kumarganj; Gujarat plains and hills region -
Jagudan; Central plateau and hills region -
Jobner) 

Arnong the nine germplasm lines tested 
at Guntur, five entries i.e. LFC-78 (12.41 qha"'), 
LFC-90 (12.40 q ha"'), LFC-118 (12.38 q ha"'), 
LFC-72 (12.37 q ha"') and LFC-85 (12.31 q ha"') 
were found to be significantly superior to the best 
check APHU Methi-1 (10.69 q ha"'). Pooled 
analysis indicated that among the ten entries 
tested, LFC-90 (11.63 q ha') , LFC-72 (11.54 q 
ha'),LFC-78(11.53 qha"'),LFC-118(11.52qha" 
') and LFC-85 (11.43 q ha ') were found to be 
significantly superior to the best check APHU 
Methi-1 (9.92 qha"'). 

Ten entries were evaluated at Kumarganj 
and among them NDM-79 (14.58 q ha"') 
followed by NDM-82 (13.47 q ha ') and NDM-
81(13.33 q ha"') found to be high yielding. Three 
year pooled data showed maximum seed yield in 
NDM-79 (16.30 q ha"') followed by NDM-82 
(15.30 q ha"') and NDM-81 (15.01 q ha"'). 
Cercospora leaf spot was found minimum in 
NDM-82 (25.85 %) and maximum in NDM-107 
(65.01%). 
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Fig. 31: Yield performance of fenugreek entries in 
initial evaluation trial at Kumarganj centre 
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At Jagudan pooled data of three years 
indicated that entry JFg-268 (18.65 q ha"') gave 
significantly higher yield over check GM-2 
(16.87 q ha"') followed by JFg-224 (18.17 q ha"') 
which were 11.88 and 8.97 per cent higher over 
the check GM-2, respectively. 

The seed yield ranged from 21.41 to 
33.93 q ha"' at Jobner. Of the ten entries 
evaluated, entry UM-221 recorded maximum 
seed yield of 33.93 q ha"' followed by UM-294 
(30.46 q ha"'), UM-161 (28.28 q ha"') and RMt-
305 check (28.14 q ha"'), while lowest yield of 
21.41 q ha"' was recorded in Local check. Mean 
performance of the entries evaluated in lET of 
fenugreek over 2012-13 to 2014-15 revealed 
superior performance of UM-221 yielding 
26.76 q ha"' followed by UM-161 (26.56 q ha"'), 
UM-294 (26.32 qha"') andUM-28 (24.08 qha"'), 
while lowest seed yield of 19.14 q ha"' was 
recorded in Local check. Entries UM-161, UM-
347 and UM-379 were observed moderately 
resistant against powdery mildew disease. 

FGK/CI/3.6 Initial Evaluation Trial on 
fenugreek 

(Centre: Middle Gangetic Plain Region -
Dholi; Trans Gangetic Plain Region -Hisar) 

Among 8 promising entries and 2 check 
varieties tested at Dholi, RM-204 gave 
significantly higher number of pods per plant and 
yield per hectare (21.11 q ha"') as compared to 
check variety RajendraKanti (17.00 qha"'). 

The initial evaluation trial (lET) in 
fenugreek was conducted with eight accessions 
along with Hisar Sonali and Hisar Suvama as 
check during 2014-15 in plots measuring 3.0 x 
1.2 m at Hisar. The results indicated that 
maximum mean seed yield was recorded in HM-
273 (26.96 q ha"') followed by HM-355 (26.80 q 
ha"') showing an increase of 14.9 and 14.2 % over 
Hisar Sonali (check), respectively. 

Crop Management 

FGK/CM/5 Nutrient Management Trial 

FGK/CM/4.2 Identification of drought 
toleranee source in fenugreek 

(Centre: Central plateau and hills region -
Jobner) ^ 

Thirty genotypes were evaluated for 
drought tolerance in fenugreek at Jobner. Three 
years data indicated that the genotypes UM 112, 
UM 100, UM 118, UM 163 and UM 302 in 
normal while UM 112, UM 124, UM 302, UM 
163 and UM 118 in stress conditions were top 
yielders. Based on stress indices UM 140 was 
found to be the desirable entry for drought 
conditions, followed by UM 124, UM 126, UM 
321 and UM 116. 

FGK/CM/5.3 Micro irrigation management 
in fenugreek 

(Centre: 
Jobner) 

Central plateau and hills region -

The results showed that drip irrigation at 
different IW/CPE ratios, except 0.4 IW/CPE 
ratios with normal and paired row planting, 
significantly increased growth parameters, yield 
attributes, yields, economics, water use 
efficiency, water saving and yield increase over 
surface irrigation at IW/CPE ratio 1.0 (control). 
The results further revealed that the drip 
irrigation at an IW/CPE ratio 0.6 with paired row 
planting, being at par with 0.6 IW/CPE ratio in 
normal row planting and drip irrigation at 0.8 and 
1.0 IW/CPE ratio in normal and paired row 
planting, recorded significantly higher plant 
height (103.07 cm), number of branches/plant 
(5.45), pods/plant (30.38), seeds/pod (16.60), 
pod length (12.03 cm), test weight (13.32), seed 
yield (18.77 q/ha), straw yield (47.27 q ha"'), net 
returns (Rs 45952/ha) and B:C ratio (2.57) over 
0.4 IW/CPE ratio with normal and paired row 
planting and surface irrigation at IW/CPE ratio 
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1.0. However, the drip irrigation at higher level 
of 1.0 and 0.8 IW/CPE ratio could not bring 
significant increase over irrigation at 0.6 
IW/CPE ratio. 

The results further indicated that water 
use efficiency and water saving progressively 
decreased with increasing levels of drip 
irrigation from IW/CPE ratio 0.4 to 1.0, however, 
per cent yield was increased progressively with 
increase in drip irrigation levels. Drip irrigation 
at 0.6 IW/CPE ratio with paired row planting, 
remained comparable to drip irrigation at 1.0 and 
0.8 IW/CPE ratio, recorded higher water use 
efficiency (6.74 kg/ha-mm), water saving (35.3 
%) and yield increase (49.3 %) over surface 

irrigation at 1.0 IW/CPE ratio (control) (Fig. 32). 

FGK/CM/5.8 Evaluation of PGPR biofor-
mulation on fenugreek 

(Centres: Gujarat plains and hills region -
Jagudan; Central plateau and hills region -
Jobner; East coast plains and hill region -
Guntur; Trans Gangetic Plain Region - Hisar; 
Middle Gangetic Plain Region - Kumarganj) 

Pseudomonas putida FK14 and 
Macro bacterium paraoxydans PL 18 strains 
found not only in improving the yield but also in 
management of dry root rot in fenugreek at 
Guntur. 
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Fig. 32: Seed yield offeHugreek as 
affected by dlfferenf- irrigation schedule 

Note: 
Tl - Surface irrigation at 1.0 IW/CPE ratio 
T2 - Drip irrigation at 1.0 IW/CPE ratio with normal row planting 
T3 - Drip irrigation at 1.0 IW/CPE ratio with paired row planting 
T4 - Drip irrigation at 0.8 IW/CPE ratio with normal row planting 
T5 - Drip irrigation at 0.8 IW/CPE ratio with paired row planting 
T6 - Drip irrigation at 0.6 IW/CPE ratio with normal row planting 
T7 - Drip irrigation at 0.6 IW/CPE ratio with paired row planting 
T8 - Drip irrigation at 0.4 IW/CPE ratio with normal row planting 
T9 - Drip irrigation at 0.4 IW/CPE ratio with paired row planting 
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XI. MONITORING 

Monitoring and reviewing of the centres 
was done by Project Coordinator visiting the 
centre and also through e-mail and phone. 
Monthly progress report and budget utilization 

certificates sent from the centres were reviewed 
critically and suggestions were given to carry out 
the research activities in the centre 

Project Coordinator visited the following centres during the period from 
r'April 2014 to 31" March 2015 

SI. No. 

1. 
2. 

3. ^ 

: ! • •••I' 

5. ; 

1. 

10. J 

11. 

KlF" 

13. 
14. 
15. 

I 16. 
17. 

i i s . 

Date 

26.04.2014 to 27.04.2014 
06.05.2014,25.06.2014 
& 02.03.2015 

18.05.2014 to 21.05.2014 
22.05.2014 to 23.05.20)4 

26.05.2014 to 29.05.2014 
22.07.2014 to 23.07.2014 

1 23.07.2014 to 25.07.2014 
1 26.08.2014 to 29.08.2014 

22.09.2014 to 30.09.2014 
^15 .10 .2014 , 18.11.2014 

& 24.01.2015 
07.11.2014 to 08.11.2014 

& 04.03.2015 to 05.03.2015 
' 26.11.2014 to 28.11.2014 * 

& 09.03.2015 to 11.03.2015 

29.12.2014 to 31.12.2014 
07.01.2015 to 11.01.2015 
28.01.2015 to 31.01.2015 

19.02.2015 

24.02.2015 to 01.03.2015 
21.03.2015 to 29.03.2015 

Centre visited 
CRSS, Jagudan (Regular centre) 
KAU, Vellanikkara jesajj^oL 
(Project mode centre) ^^^^r 

Birsa Agril. University, Kankc (Voluntary centre) 
BCKV, Kalyani (Voluntary centre) tKBKMU 
N.M. College of Agriculture, Navsari (Voluntary centre) 
TRS, Kammarpally (Regular centre) 

MRS, Chintapalli (Regular centre) • 
HRS, Sirsi (Regular centre) & Famers field , 

r ^ UBKV, Pundibari (Organized 25* AlCRPS workshop) ; 
RARS, Ambalavayal (Co-opting centre^HH[^ 
& Farmers plots f B ^ ^ B 
TNAU, Coimbatore (Regular centre) 

™ HRS, Yercaud (Regular centre) J j ^ H F ^ ^ 

PRS, Panniyur (Regular centre) 
SKN College of Agriculture, Jobner (Regular centre) 

HRS, Pechiparai (Co-opting centre) & Pepper plantation in 
Marthandam 

AlCRPS centre Appangala (IISR Regional Station) 
SASRD, Nagaland (Co-opting centre) 

CAU, Pasighat (Voluntary centre), Surveyed the large 
cardamom plantations in Amnachal Pradesh and 
Nagaland & AlCRPS New Co-opting centre Kahikuchi 

Project ...i to centres 
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XII. ANNUAL WORKSHOP OF AICRPS 

The 25"" Workshop of All India 
Coordinated Research Project on Spices was 
conducted during 25-27 September 2014 under 
the guidance of Dr. S. K. Malhotra, Hon. 
Assistant Director General (Horticultural 
S c i e n c e ) , I C A R a n d H o r t i c u l t u r a l 
Commissioner, New Delhi in the august 
presence of Prof B. Bandopadhyay, Hon. Vice 
Chancellor, Uttar Banga Krishi Viswavidyalaya, 
Pundibari. 

(R ISHI V I 

Inauguration of the aFiima! group meeting 

Luminaries like Dr. M. Anandaraj, 
Director, ICAR-Indian Institute of Spices 
Research, Kozhikode; Dr. Homey Cheriyan, 
Director, Directorate of Arecanut and Spices 
Development, Kozhikode; Dr. Debasis 
Mazumdar, Director of Research, Uttar Banga 
Krishi Viswavidyalaya, Pundibari; Dr. J. P. 
Singh, Director of Research, GB Pant University 
of Agriculture and Technology, Pantnagar; Dr. 
James George, Project coordinator, AICRP on 
tuber crops; Dr. J. Suresh, Professor & Head, 
Dept. of Spices and Plantation Crops, TNAU, 
Coimbatore; Dr. John Zachariah, Head, Division 
of Crop Production; Dr. B. Sasikumar, Head, 
D i v i s i o n of C r o p i m p r o v e m e n t and 
Biotechnology, Dr. S. J. Ankegowda, Head, IISR 
Regional Station, Appangala from ICAR-Indian 
Institute of Spices Research; Dr. Gopal Lai, 
Principal Scientist and Dr. R. Kakani, Principal 
Scientist from NRC for Seed Spices and Dr. 

Apurba Kr Choudhury, Dean, Faculty of 
Agriculture, UBKV, Pundibari were present to 
help and guide through the proceedings. 

In the inaugural session the Project 
Coordinator presented the action taken report 
(ATR) on the recommendations of previous 
meeting and that was approved by the workshop. 
There were 6 technical sessions under genetic 
resources, crop improvement, crop management, 
crop protection, varietal release and transfer of 
technology where there were 49 presentations by 
various workers. The projects were discussed 
thoroughly suggestions were given and also new 
projects were approved in the workshop. 

Important highlights 

In addition to general recommendations, some 
important decisions taken were 

1. Catalogues of evaluated spices will be 
prepared. 

2. Trait specific collections will be taken up 
and this year special drive for bold vegetable 
type gingers will be taken up in North 
Eastern Region, wilt resistance in cumin 

3. Large cardamom research will be intensified 
and the centres like ICRI (Spices Board) 
centre at Sikkim and Munnar (as 30% seed 
set was noticed in Munnar in large 
cardamom) UBKV (at Kalimpong), I ART 
Res. station at Kalimpong (For Virus 
indexing), ICAR Res Complex at Sikkim, 
SAARD Nagaland, Pasighat centres will 
work together as a team to multiply disease 
free varieties with wide adaptability, 
introduce and evaluate them to the 
respective regions (outside Sikkim), 
develop organic packages and observe for 
alternate pollinators (like honey bees). This 
is essentially to develop organic package for 
large cardamom and to grow it out of 
Sikkim. 
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4. Unique high yielding Nutmeg genotypes 
from farmer's gardens will be multiplied and 
evaluated in all tree spice centres. 

5. Since the some AICRPS trials are 
effectively G x E trials, in different agro 
climatic regions, the 3 year replication wise, 
year wise data available, along with agro 
climatic data (climate, soil and rail fall 
conditions) will be analyzed to identify 
climate resilient varieties. 

6. All nurseries of AICRP Centres will be 
accredited for production of nucleus 
(Breeder seed) planting materials 

Some important new Projects initiated 
from this year are - Bio efficacy of new 
molecules against cumin aphids; Management of 
powdery mildew of coriander; Eco-friendly 
management of stem gall of coriander 

A new experiment on developing organic 
package (Involving permissible micro nutrients 
in organic system) for production of ginger and 
turmeric decided in the network project on 
Organic Horticulture at IISR will also be 
conducted by AICRP centres at Meghalaya, 
Nagaland, Sikkim (NEH centres), Pottangi, 
Chintapalli and Raigarh cenfres (tribal areas). A 
demo frial on fractor based turmeric planter will 
be taken up. 

Three other projects were recommended 
by the workshop, to be taken in a project mode 
for next 3 years with additional contingency of 
Rs 1 lakh/year. They are: 

1. Evaluation of large cardamom genotypes 
lines at Kalimpong centre as satellite centre 
ofUBKV,Pundibari 

2. Chemo-profiling of Released varieties of 
Seed spices cumin, coriander, fennel and 
fenugreek at SDAU, Jagudan 

3. Evaluation of cumin genotypes in Ramanad 
District of Tamil Nadu by TNAU cenfre at 
Periyakulam 

Presentation and discussion during the meeting 

Transfer of technology 

Eight technologies for 12 states were 
recommended for release. 

1. Control of rhizome rot of ginger by 
biofumigation with Cabbage and/or 
Mustard for Kerala, Odisha, Himachal 
Pradesh, Andhra Pradesh, Chhattisgarh, 
Bihar, West Bengal. 

2. Integrated nufrient management in ginger 
for Bihar with Cost: Benefitratio 1:3. 

3. Management of Stem gall of coriander with 
new molecules in Uttar Pradesh and 
Chhattisgarh. 

4. Nutrient management in off - season 
coriander leaf production in Tamil Nadu 
with 25% yield increase. 

5. A p p l i c a t i o n of P G P R ( F K - 1 4 
(Pseudomonas putida) or FL-18 
(Macrobacterium paraoxydans) or 
combination of both) in Fenugreek, 
Coriander and Fennel in Andhra Pradesh, 
Rajasthan, Gujarat, Chhattisgarh, Haryana 
and Uttar Pradesh conditions. 

6. Standardization of water management of 
turmeric through drip irrigation for Tamil 
Nadu which saves 40% water. 

7. Integrated nutrient management in black 
pepper for Kerala. 
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8. Use of micronutrients (Ferrus sulphate @ 
0.5 % at 60 and 90 days of planting) for 
higher yield on turmeric for Iron deficient 
regions of Bihar. 

Many booklets and pamphlets on AICRP 
technologies in local languages published were 
released during the inaugural session. They are -
Protray Nursery and Production Technology of 
Turmeric (English), Turmeric production 
technology (English), Nutmeg cultivation 
practices (Tamil), Clove (Tamil) for Tamil 

Release of publications during the 
25'" AICRPS Workshop ' 
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Nadu; Ginger cultivation practices (Telugu), 
Black pepper cultivation practices (Telugu) for 
Andhra Pradesh; Turmeric cultivation practices 
(Telugu) for Telangana; Black pepper 
cultivation practices (Odiya), Black pepper 
cultivation practices (English) , Off-season 
coriander (Odiya) for Odisha; Success story on 
black pepper grafting e- Publication in CD 
(Kannada), for arecanut based Phytophthora hot 
spot regions of Kamataka 

Release of varieties 

Five varieties 2 in small cardamom one from 
Pampadumpara, KAU and another from IISR 2 
in coriander released for Uttar Pradesh and 
Rajasthan respectively and 1 in fenugreek for 
Andhra Pradesh and Telangana were 
recommended for release. 

The workshop came to an end on 27"" 
September 2014, during the plenary session 
ADG (Hort.) has complemented for the work 
done in the AICRPS and also emphasized that 
much can be done as there will be continuous 
scope for improvement. 

v-;-!rdj!i2 "Best AICRPS Centre" award to CRSS, Jagudan 
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XIIL POPULARIZATION OF TECHNOLOGY 

Scientists of AICRPS centres are 
involved in technology demonstration by 
conducting FLD's to make the technologies 
developed by the centre visible to the farmers. 
Following are the technologies demonstrated in 
the year 2014-15: 

> Integrated organic farming in turmeric and 
Seed treatment in turmeric (Kammarpally) 

> Demonstration of promising ginger 
genotype IC-593889 (SG-26-04) (Solan) 

> Processing of cardamom and drip irrigation 
in cardamom (Mudigere) 

> Biofumigation using cabbage for the control 
of soft rot and bacterial wilt diseases in 
ginger (Pundibari) 

> Yield potential of Panniyur varieties under 
proper IPDM and High yielding capacity of 
Panniyur varieties under abiotic stress 
(Panniyur) 

> Bush pepper cultivation (Sirsi) 

> FLD on organic cultivation of ginger and 
turmeric (Pottangi) 

> Integrated Nutrient Management (Raigarh) 

> FLD on Suguna variety of coriander 
(Guntur) 

> Technique of removing cinnamon bark, 
Protray techniques of raising ginger and 
turmeric, Processing of black pepper. 
Processing of turmeric, Soft wood grafting 
in nutmeg. Bush pepper technology (Dapoli) 

> FLD - High yielding turmeric variety CO-2 
(Coimbatore) 

^ Use of Trichoderma viridae in pepper 
cultivation (Yercaud) 

> Demonstration of high yielding varieties of 
coriander (GCor-2) and fennel (GF-12) 
(Jagudan) 

> FLD on spraying Tricyclazole (0.1%) on 45 
& 90 DAP to control leaf spot of turmeric 
(DhoU) 

* . » , -^ 
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Portray technology of turmeric 

X D Oil Aety of turmeric 
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XIV. SUCCESS STORIES 

BLACK PEPPER GRAFTED ON PIPER COLUBRINUM- AN ECO 
FRIENDLY WAY TO MANAGE PHYTOPHTHORA FOOT ROT 

There is continuous decrease in black pepper 
productivity due to old and senile plantations and 
the prevalence of phytophthora disease. To 
overcome this problem steps undertaken are 

1. Introduction of high yielding varieties and 
cultivation of black pepper in non traditional 
areas 

2. Following of good irrigation management 
and crop protection measure 

3. Grafting black pepper on resistant rootstock 
Piper colubrinum 

Introduction of high yielding varieties and 
cultivation of black pepper in nontraditional 
areas 

In this regard introduced high yielding 
varieties of black pepper to Kolli hills in Tamil 
Nadu, Koraput region of Pottangi and tea estates 
of Assam. This will help in cultivation of black 
pepper in nontraditional areas and which leads in 
increasing the productivity. 

Need for this technology 

> Sirsi and surrounding areas of Uttara 
Kannada district in Karnataka are bestowed 
with prestige natural resource of water, soil 
and tropical climate and in this region 
Arecanut - Pepper cropping system is the 
most important cropping pattern. 

> Arecanut and black pepper growing areas in 
this region are waterlogged and also this area 
is the hot-spot oiPhytophthora. Due to this 
farmers are losing their crop and if at all crop 
is there yield level is very low. To overcome 
this disease farmer has to use more 
fungicides and that leads to polluting the 
soil, water bodies and ultimately leads to 
environment pollution. 

> To overcome this problem in Black pepper -
Arecanut cropping system a technology of 
grafting the pepper on resistant rootstock 
Piper colubrinum is developed. 

Grafted plant in field Crop stand in the Field 
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Advantages of this technology 

> Foot rot disease can be easily controlled as 
the rootstock is resistant to disease 

> Eco-friendly: This technique reduces the 
chemical application for control of foot rot 
disease; cost of production of black pepper 
is also considerably reduced 

> Replanting with new rooted cuttings is 
very low or nil as there is no death of vines 
due to foot rot disease. 

Mr. N. D. Hegde of Uttara Kannada dist. 
was the first to adopt this technology in his farm. 
From the last two years, commercial scale 
nursery is developed with the assistance from the 
Department of Horticulture, Govt, of Karnataka. 
This grafted pepper cultivation is already spread 
to about 80 ha in Uttara Kannada district. In 
2011-12 the University of Agricultural Sciences, 
Dharwad, Karnataka has recognized him for his 
irmovativeness in grafted pepper cultivation and 
also he was awarded as the 'Best Innovative 
Farmer' during the March 2014 in the Pusa Krishi 
Vigyan Mela by ICAR, New Delhi. His farm has 
become a regular study tour spot for the farmers 
of Karnataka, Goa and Kerala wherein he shares 
his experiences with the visiting farmers' groups. 
Scientists at Sirsi centre are actively involved in 
providing advisories to him and also they are 
involved in popularization of this technology 
among the farmers. 

Flowerieg In 2rat> 

Jteccnnig die "'Best innovative Farmer Award 
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RAPID MULTIPLICATION OF TURMERIC 
THROUGH SINGLE BUD RHIZOME TECHNOLOGY 

Constraints in conventional method of 
propagation 

> Less availability of quality planting 
material 

> Heavy requirement of planting material 
(seed rhizome) per ha (2.51 ha') 

> High cost of planting material (Rs. 75,000 
toRs. 1,00,000/ha) 

> Only 80 % crop establishment. 

Need for single bud rhizome method 

Characters 

Propagation 
, through 
Seed rate 

Cost of 
planting 
material 
Crop 

I establishment 

i Rhizome 
development 
Productivity 

Direct planting Transplanting 
method method 

Whole Rhizome 
Rhizome single bud 
2500 kg/ha i 750 kg/ha 

Rs. 30,000 Rs. 9,000 

75 - 80% 95 -100 % 

Starts from 5 MAP; Starts 
\ from 2 MAP 

30-32 tonnes/ha 40-42 
tonnes/ha 

Cost of seedling production 
(1500 portrays/ha) 

1. Portray (Rs.4/No.) 
2. Cost of growing media 

Cost (Rs.) 
per ha 

6,000.00 
2,500.00 

3. Cost of rhizome (750 kg @ Rs.lO/kg) 7,500.00 

4. Labour charge 
^Total 
B) Cost of seed rhizome (2500 kg/ha) 

1 Benefit from transplant production 
Benefit cost ratio 

2,500.00 
18,500.00 
25,000.00 

6,500.00 
1.35 : 

This portray technology is transferred to 
large number of farmers in Tamil Nadu by the 
scientists of Coimbatore centre. This technology 
is taken up by about 20 farmers and in an area of 
50 acres in the last 6 months and also this 
technology has become popular among the 
farmers of Andhra Pradesh. 

4 ^ .^ 
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SOILLESS SINGLE NODE GLNGER CULTIVATION IN POLYHOUSE 

An experiment on soil less ginger 
cultivation by using coir pith in polyhouse was 
laid out in a farmer field at Adivaram in 
Kozhikode in a PPP mode. 5 varieties of ginger 
were cultivated (Maran and Himachal in large 
quantity and other 3 varieties Athira, Karthika 
and Aswathy in small quantity) in polyhouse in 
an area of 1200 sq. mt. ginger is cultivated in 
6,156 bags. About 17 treatments were imposed 
viz., use of different types of rhizomes (small, 
medium and big) and use of bioinoculants and 
PGPR's. Fertilizers and irrigation was given 

through fertigation system. In this the results 
were found promising and use of bioinoculants 
recorded higher yield compared to the treatments 
without use of bioinoculants. Healthy rhizomes 
were harvested and the rhizome yield per bag 
varied from 400 to 1600 g. 

This technology helps in production of 
healthy disease free planting material and also 
here single node rhizomes were planted so the 
recovery was higher. 

Soilless ginger cultivation In polyhouse. a. 4 months old ginger plants 
b. Tiller development in coir pith, c. Rhizome development after 6 months 

d. Rhizome weighing 1.4 kg 
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POPULARIZATION AND SPREAD OF GUJARAT CUMIN 
4: A VARIETY OF CUMIN 

Major problem in cumin cultivation is 
incidence of Fusarium wilt and almost all the 
varieties are susceptible to this disease. GC - 4 
variety of cumin was released by Jagudan centre 
which is high yielding as well as resistant to 
Fusarium wilt. This variety is popular in the 
cumin cultivating areas of Gujarat and 
Rajasthan. It covers an area of 90 and 60 per cent 
in Gujarat and Rajasthan respectively. After 
release of this variety, significant increase in the 
area, production and productivity is realized at 
national level. 

Field view oi K^k.—, \arietv of cumin 

SUCCESSFUL GINGER CULTn'ATION IN COIMBATORE 

Ginger requires a warm humid climate 
and is not most commonly cultivated in Tamil 
Nadu. In an attempt to grow ginger in Tamil 
Nadu it is cultivated in Coimbatore farmer's 
field. A farmer received a yield of 15 t ha"'. In 
ginger the soil borne rhizome rot is one of the 

major diseases and in this context growing ginger 
in non traditional areas where the disease is not 
present will help to get better yield of fungicide 
free produced. Scientists from Coimbatore 
centre are actively involved in giving advisories 
to these farmers. 

« « ^ ^ ^ ^ ^ S3B»SiS«St*.. 
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XV. UNIQUE GERMPLASM COLLECTION (2014-15) 

Wild Piper sp. 

i 

Arakalumunda Karimunda 

Black ginger 
(Kaempferia parviflora) 

% * . < -
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Extra Bold Singapore Ginger Finger like ginger 

% 

Jamaican ginger ana lurmeric 
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Chintapalle 

Month/ 1 Rainfall ^«:"J 
Year (mm) ^ 

AprU'14 : 7.8 2 
May i 21.61 i 10 
June 25.84 ; 25 
July , 37.39 • 31 

lAug. i 39.16 ' 28 
Sept. i 16.74 ; 20 
Oct. i 16.62 i 18 
Nov. : 13.38 10 
Dec. 1 23.5 ; 3 
Jan.'lS 1 23.8 1 
Feb j. -̂  : -
March | - j -

Temperature (°C) RJJ 

Max. Min. "̂/"̂  

37.47 27.2 94.96 
34.98 25.4 94.5 
31.52 : 25.72 94.5 
29.58 24.87 : 94.45 
29.42 24.74 94 
30.74 24.47 90.4 
32.66 25.65 92.81 
33.93 24.22 93.13 
33.74 23.9 ^ 93.54 
33.88 22.17 93.71 
-

I - \ 

Rainfall 
(mm) 

18.5 
299.5 
91.4 
517.9 
478.9 
148.8 
349.0 
114.6 
35.0 

Nil 
Nil 
36.4 

No. of 
Rainy 
Days 

4 
11 
15 
25 
25 
16 
18 
12 
7 
Nil 

Nil 

A J 

Coimbatore 

Temperature (°C) RH(%) 

Max. Min. ; I 

30.1 : 23.11 ; 83.93 
26.81 : 20.55 ; 93.32 
23.96 \ 19.16 ; 93.3 
20.63 i 17.46 : 97 
21.4 1 17.42 : 94.61 
22.98 : 18.38 I 95.06 
22.95 i 18.63 i 97.09 
22.32 \ 17.97 1 94.93 
21.08 ; 17.06 ; 96.29 
20.55 : 17.34 i 96.03 
22.34 \ 18.73 \ 91.68 
m i 1 23.11 1 92.42 

II 
57 18 
80.71 
89.8 
90.38 
91.53 
94.43 
96.23 
93.53 
96.09 
96.26 
94.96 
95.74 ; 

Coimbatore 

^ n t h / I R ^ , , NO. of Temperature (»C): RH (%) ^ „ No. of 
Year (mm) p ^ - ^^^ ^ ^ ^ ; j j j (mm) ^,^y^ 

A p r i r i 4 ^ 17.4 1 ' 36.3 \ 24.9 81 39 34.5 5 
May : 125.8 5 34.3 i 24.4 1 85 52 107.0 10 
June 10.6 1 32.8 ; 24.3 i 79 53 92.5 4 
July 41.2 ; 5 : 30.7 ; 23.3 78 60 41.0 3 

lAug. 75.8 i 7 \ 30.6 : 23.1 84 59 153.7 16 

^ S e 2 t _ _ 90.4 1 5 ^ 31.9 : 22.6 85 55 ; 170.2 i 12 
iOct. 352.1 1 15 i 30.1 1 22.5 : 93 68 172 21 
Nov. 3.4 ! 0 i 29.5 i 21.3 i 90 58 54.5 5 
Dec. 16.3 i 3 ^ 28.8 ^ 21.0 ; 89 59 35.3 5 

Yercaud 

Temperature (°C)! 
-'\ RH(%) 

Max. Min. 
27.7 18.7 "; 29.5 
26.9 • 18.8 i 55.6 M 
26.9 19.5 : 69.0 I 
24.8 17.9 ^ 75.0 
23.8 17.3 : 79.0 
23.3 : 17.0 ; 77.0 
22.6 16.8 ^ 86.0 
21.8 : 15.0 : 85.3 
19.1 15.5 : 90.3 

Jan.'15 0.0 0 30.1 19.5 i 86 47 0 0 20.7 13.7 : 84.91 
Feb. IQ.O , 0 32.2 ; 20.0 : 80 1 35 0 0 20.0 16.9 59.7 J 

fMffirdT""^"^ - f h T ( p ~ - 34^5 : 23.1 j 80 1 35 |,«A3-^^,-^^.-a..3,^_.-^_,y,aa^.^J8.7 : 73.5 J 

Mudigere 

Month/ Rainfall 
Year (mm) 

No. of 
Rainy 
Days 
12 

Temperature ("C) I 

Max. Min, 

31.41 
31.53 
28.25 
26.40 
26.29 
2741 
26.46 
26.96 
26.80 

18.78 
18.53 
17.80 
17.19 
17.35 
18.75 
18.01 
17.41 
14.91 

RH (%) 

I 
87.26 
86.96 
84.63 
84.54 
88.22 
90.63 
90.38 
84.03 
84.70 

II 
78.90 
74.54 
73.60 
72.38 
76.90 
80.70 
81.70 
73.46 
74.29 

Rainfall 
(mm) 

36.8 
107.6 
333.6 
1016.4 
699.5 
196.6 
98.0 
36 
5.2 
0.0 
4.0 

No. of 
Rainv 
Days 

3 
7 
12 
25 
25 
12 
8 
3 
2 
0 
2 

Sirsi 

Temperature ("C) 

Max. 
35.1 
32.5 
29.5 
26.7 
26.5 
27.6 
33 
29 
22 
18 
26 

Min. 
21.1 
22.1 
21.5 
20.9 
21 
20.5 
20 
12 

12 

RH (%) 

I 
82.5 
81 
88.5 

: 90 
90 
87.5 
72 
58 

: 58 
^ 4 6 
: 42 

II 
70.0 
74.0 
84.0 
89 J 
72.5"' 
69.0 
69 
59 
54 : 
47 1 
40 

^ 4 t»~*''^-" i^—t^ 

»<fc>^^>> 
-**; 
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Month/ 
Year 

1 April'14 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan.'15 
Feb. 
March 

Rainfall 
(mm) 

40.2 
90.2 
54.8 
140.0 
233.2 
139.0 
259.4 
4.0 
0.0 
9.0 
8.0 
98.4 

Chintapalle 
No. of 
Rainy 
Days 

5.0 
5.0 
4.0 
14.0 
15.0 
10.0 
10.0 
1.0 
0.0 
1.0 
1.0 
7.0 

Temperature (°C) 

Max. 

33.39 
32.29 
31.80 
26.54 
26.87 
27.16 
27.38 
26.83 
25.32 
25.19 
27.89 
29.38 

Min. 

18.23 
19.80 
22.86 
21.64 
21.35 
21.30 
18.32 
14.08 
10.12 
7.96 
10.32 
15.61 

RH (%) 

I 11 

67.23 : 64.00 
80.74 : 80.67 
86.20 85.03 
90.61 : 91.67 
90.19 : 91.16 
89.53 : 88.20 
91.45 91.29 
90.56 91.66 
89.54 91.12 
89.83 90.64 
87.67 88.07 
87.00 91.09 

Rainfall 
(mm) 

0.0 
80.8 
8.3 
149.0 
130.6 
228.4 
133.0 
45.2 
0.0 
0.0 
0.0 
0.0 

No. of 

Days 

0.0 
3 
1 
9.0 
8.0 
9.0 
5.0 
3.0 
0.0 
0.0 
0.0 
0.0 

Gontur 
Temperature (°C) 

Max. Min. 

38.9 25.4 
40.6 27.8 
39.8 25.4 
34.4 . 20.1 
34.19 19.7 
32.7 
31.8 
30.6 
29.8 
29.9 
32.1 
35.6 

18.7 
17.0 
21.5 
18.4 
17.6 
19.5 
24.1 

RH (%) 

85.4 
79.0 
62.5 
74.8 
82.7 
89.3 I 
93.3 i 
95.8 
89.5 
92.6 
94.5 
92.3 

Month/ 
Year 

April' 14 
May 
June 
July 
Aug. 
Sept. 
Oct. 

rNov. 
Dec. 

j Jan. • 15 

Feb. 
March 

Rainfall 
(mm) 

5.02 
6.51 
8.36 
9.23 
6.03 
4.98 
2.47 
2.33 
2.63 
2.85 
3.53 
4.38 : 

Dapoli 

Temperature (°C) 

33.53 
33.39 
31.99 
28.39 
28.29 
29.68 
32.58 
33.19 
31.63 
30.35 
31.79 
33.26 

RH (%) 

i I i H 
: 20.70 

23.79 
25.29 
23.72 
23.86 
23.40 
21.26 

; 18.00 
: 15.50 

12.99 
13.29 
18.58 

„i(i, :.. 

88.00 
82.07 
87.39 
95.14 
94.79 
92.96 
91.14 
88.61 
86.09 
86.51 
88.96 
87.64 

Rainfall 
(mm) 

40.0 
63.0 
99.0 
329.7 
380.9 
157.0 
314.2 
9.0 
21.0 
7.0 
Nil 
Nil 

No. of 
Rainy 
Days 

3 
12 
8 
20 
20 
10 
5 
1 
1 
1 
-
-

Pottangi 

Temperature (°C) 

Max. Min. 
42.5 26.5 
43.0 28.5 
39.5 27.5 
38.5 25.5 
34.5 23.5 
30.5 19.5 
29.5 17.5 
24.5 15.5 
23.5 9.5 
25.5 10.5 
28.5 15.5 
31.5 22.5 

RH(%) 

I 
76.0 
73.0 
73.0 
86.0 
88.0 
84.0 
81.0 
80.0 
79.0 
79.0 
73.0 
71.0 

II 
58.0 
57.0 1 
60.0 
64.0 i 
70.0 
69.0 
68.0 
65.0 
60.0 : 
59.0 
57.0 
53.0 : 

Month/ 
Year 

April'14 
May 
June 

iJuly 
^Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan.'15 
Feb. 
March 

Rainfall 
(mm) 

0.0 
6.8 
0.0 
455.0 

: 125.0 
388.8 
0.0 

: 0.0 
i 0.0 

9.9 
15.2 
0.0 

Jagudan 
No. of 
Rainy 
Days 

0 
2 
0 
12 
10 
9 
0 
0 
0 
2 
1 
0 

Temperature (°C) 

Max. 

39.59 
42.01 
40.69 
35.28 
33.43 
33.51 
35.64 
32.93 
27.6 
26.67 
31.86 
34.34 

Min. 

20.66 
25.84 
28.41 
25.94 
25.67 
23.57 
25.17 
20.09 
11.83 
9.72 
12,54 
17.23 

RH (%) 

I H 

67.5 41.7 
51.6 32.4 
82.0 69.25 
93.0 85.4 
89.25 75.75 
87.5 73.0 
86.2 76.2 
87.0 72.0 
-
-
-
-

Rainfall 
(mm) 

0.0 
0.0 
36.0 
719.0 
324.0 
379.0 
0.0 
67.0 
0.0 
0.0 
0.0 
10.0 

No. of 
Rainy 
Days 

0.0 
0.0 
5.0 
14.0 
17.0 
17.0 
0.0 
3.0 
0.0 
0.0 
0.0 
2.0 

Navsari 

: Temperature (°C) 

Max. 

35.3 
34.9 
33.7 
30.8 
30.3 
31.3 
35.9 

' 33.9 
: 30.0 
: 28.9 
i 30.9 

32.5 

Min. 
22.2 
25.8 
27.9 
25.8 
25.1 
24.5! 
22.4 
20.5 
13.9 
12.9 
14.1 
18.2 

RH(%) 

I 
84.0 
83.0 
80.0 
90 
93.2 
92.5 
83.2 
83.2 
76.5 
79.5 
83.4 
85.5 

II i 

42.0 
56.0 I 
63.5 : 
79.6 i 
79.5 ^ 
60.0 i 
39.6 
41.2 \ 
41.0 
36.8 I 
38.9 
44.8 1 

. ^ - ' j ^ ^ ^ ^ ^ 
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Jobner Jabalpur 

Month/ 
Year 

April'14 

p4ay 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan.'15 
Feb. 

_ March 

Rainfall 
(mm) 

6.4 
21.2 
Nil 
131.2 
48.8 
76.6 
17.0 
Nil 
Nil 
10.2 
4.0 
18.2 

No. of 
Rainy 
Days 

1 
2 
Nil 
11 
4 
6 
2 
Nil 
Nil 
1 
1 
1 

: Itmperature (°C) 

Max. 
36.6 
39.2 
41.8 
35.4 
32.9 
32.8 
34.4 
29.3 
23.9 
21.5 
27.2 
29.2 

Min. 
17.0 
22.9 
28.3 
25.7 
24.1 
22.0 
17.4 
10.9 
5.4 
6.2 
10.3 
14.3 

RH 

I 
61 
55 
51 
78 
84 
82 
76 
70 
87 
88 
81 
73 

(%) 

11 
25 
21 
28 
56 
63 
54 
32 
31 
38 
47 
36 
34 

Rainfall 
(mm) 

i 
-
159.4 
316.5 : 
241.7 , 
199.0 ^ 
041.6 
000.0 
004.8 
058.7 
020.6 
091.0 

No. of 
Rainy 
Days 

-
-
7 
18 
11 
14 
3 
00 
1 
7 
2 
7 

Temperature (°C) 

Max. Min. 
-
-
39.6 26.8 
32.7 24.9 
31.0 24.3 
31.5 23.1 
31.2 18.8 
29.9 12.2 
24.6 07.7 
21.2 08.6 
27.5 11.0 
29.4 14.6 

RH(%) 

I 
-
-
58 
62 
86 
89 
88 
84 
87 
89 
86 
84 

11 
: 
1 

33 • 
64 
67 
61 
46 
25 d 
35 I 
53 
41 
39 , 

Solan Hisar 

Month/ 
Year 

April'14 
May 
June 
July 
Aug. 

PSept. 
Oct. 

,Nov. 
Dec. 
Jan.' 15 
Feb. 
March 

; Rainfall 
(mm) r 

57.6 
51.2 

; 101.8 
361.0 

: 83.8 
129.4 ; 

: 15.7 
0.0 
75.6 
49.4 
-

: - • 

Temperature (°C) 

Max. 
26.3 
30.0 
32.6 
28.1 
28.8 
27.9 
25.7 
23.6 
19.7 
17.1 
-
-

Min. 

10.4 
14.4 
17.8 
19.2 
18.6 
16.1 
10.3 
05.7 
02.4 
02.6 
-
-

RH (%) 

52 
57 
58 
76 
72 
71 
60 
49 
58 
63 
-
-

RainfeU 
(mm) 

16.4 
56.5 
71.6 
73.1 : 
34.2 
81.5 
21.3 
0.0 
9.0 
2.0 
15.4 

i 12.2 ; 

No. of 
Rainy 
Days 

3 
3 
4 
4 
2 
4 
2 
0 
1 
4 
2 
5 

Temperature (°C) 

Max. Min. 
34.1 17.1 
38.4 22.2 
41.0 26.3 
37.4 27.5 
36.4 26.3 
34.7 23.8 
33.2 18.5 
28.2 10.2 
19.5 6.0 
16.2 6.0 
23.5 9.6 
26.5 12.4 

RH 

1 
72 
66 
61 
77 
80 
84 
84 
84 
96 
97 
91 
92 

(%) 

II 
35 
30 -̂  
34 t 

"• ' 5 1 1 
52 " 
52 
39 
32 , 
61 
73 
54 

: 5 4 I 

Dholi 

Month/ 
Year 

April '14 
May 

' June 
puly 

Rainfall 
(mm) 

Nil 
51.4 
148.6 
384.8 
402.2 
236.4 
104.4 
Nil 
Nil 
6.4 
11.0 
10.4 

No. of 
Rainy 
Days 
Nil 

'" 3 

Tempera 

Max. 
36.7 
37.1 
35.3 
32.2 
31.8 
32.2 
31.4 
28.5 
29.6 
19.1 
25.1 
29.1 

turc (T) 

Min. 
18.5 
23.6 
26.2 
25.9 
26.2 
25.2 
20.9 
13.2 
10.4 
10.0 
12.0 
16.1 

RH 

I 
86.8 
87.5 
92.5 
92.5 
94.3 
96.2 
96.0 
99.1 
99.6 
99.3 
99.4 
94.0 

(%) "̂  

II 
68.6 
51.4 
63.8 
78.0 i 
79.4 ; 
78.6 i 
77.5 ! 
79.9 1 
89.3 ; 
87.1 1 
76.8 1 
62.9 i 

Rainfall 
(mm) 

2.0 
55.7 
101.2 
206.6 
195.3 
179.2 
39.4 
0.0 
0.0 
22.2 
8.1 
4.1 

No. of 
Rainy 
Days 

0 
5 
6 
14 
16 
10 
3 
0 
0 
2 
1 
1 

Kanke 

Temperature (°C) 

.Max. Min. 
35.4 : 
35.6 
34.1 
30.5 
29.7 
29.8 
28.6 
25.6 
21.5 
21.2 
26.8 i 
28.9 
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Month/ 
Year 

April'14 

May 
June 
July 
Aug. 
Sept. 
Oct. 

Nov. 

Dec. 

J a n J 1 5 . 
Feb" 
March 

Rainfall 
(mm) 

9.4 

547.4 
689.0 
232.8 
479.8 
523.0 

3.8 

0.0 
0.0 

21.8 
"56."8 
102.8 

Pundibari 

Temperature (°C) 

M a x . 

33.9 

31.7 
31.7 
32.9 
31.0 
31.3 
31.8 

29.2 

25.0 

23.3 
25.3 
29.0 

Min. 

20.2 

22.8 
25.4 
26.5 
25.8 
24.6 
21.4 

17.3 

12.6 

11.5 
12.9 
17.2 

RH 

I 

80 

90 
94 
92 
94 

; 95 

90 

92 
95 

95 
94 
86 

(%) 

11 

47 

69 
77 
74 
84 

; 78" 

66 

56 
58 

58 
54 
50 

Rainfall 
( m m ) 

0.0 

44.5 
172 
253.4 
361.1 
179.1 

77 

0.0 
0.0 

1.2 
7.3 
21.2 

Kalyani 

Temperature (°C) 

Max. i 

34.74 I 

43.40 
43.81 
32.47 
32.07 
31.03 
30.31 

29.47 

24.27 

25.16 
28.74 
32.50 

Min. 

23.35 

26.46 
26.00 
25.75 
24.69 
27.98 
21.97 

14.98 

11.16 

14.37 
14.42 
18.33 

RH(%) 

I II 

90.06 57.23 

88.83 i 71.93 . 
95.33 ; 76.80 
96.96 82.95 
93.67 85.35 
97.60 82.50 = 
93.70 85.00 

95.00 57.78 

97.20 63.00 

95.65 58.35 
86.98 55.58 \ 
99.67 : 63.50 -\ 

Month/ 
Year 

April' 14 
May 
June 

July 
i Aug. 
•Sept ." 
Oct. 
Nov. 
Dec. 
Jan.'15 
Feb! 

Rainfall ' 
(mm) 

93.30 
473.90 
334.30 
954.90; 
349.70 
596.70 ; 
62.70 
3.80 ; 
0.00 
16.40 , 

' 34.20 "T 

Mizoram 

No. of 
Rainy 
Days 

6 
17 
19 

23 
21 

19 
4 
1 
0 
2 . 

Temperature (°C) 

M a x . 

32.54 
30.96 
31.03 

31.55 
30.12 

29.77 
30.31 
26.64 
24.47 
24.54 

2 ; 26.52 

Min. 

23.05 
22.51 
24.28 

24.13 
22.82 
22.81 
21.85 
18.97 
30.24 
13.00 
15.98 

RH 

I 

71 
75 
65 

63 
68 
76 

57 
65 
59 
73 "̂  
64 

(%) 

II 

41 
43 
42 
35 
31 

29 
22 
22 
24 
26 
32 

Rainfall 
( m m ) 

6.17 
33.95 
85.48 
16.95 
120.3 
112.42 
48.97 
0.93 

0.7 
7.9 
4.3 

Barapani 

Temperature ("C) 

Max . 

30.8 
29.2 
28.6 
29.1 
27.9 
27.3 
27.3 
24.0 
22.4 
21.6 
22.3 

Min. 

15.1 
17.6 
19.3 
20.0 
19.2 
18.1 
14.7 
10.8 

7.0 
6.6 
6.7 

RH 

I 

61.0 
78.1 
89.1 
87.7 
87.8 
87.9 
84.9 
85.6 
81.9 
82.6. 
80.5 

(%) 

II 

47.2 
62.0 
76.9 
71.8 
75.9 
74.0 
66.2 
59.0 
52.8 

^ 55.3 1 
44.0 

Gaiigtok 

Month/ 
Year 

April '14 
Mav 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Jan. '15 
Feb. 
March 

™ ^ ^ ^ ICRI, K 

Max 
(C) 
22.9 
24.1 
26.0 "" 
25.8 
24.3 
23.5 
21.0 
17.3 
13.9 
14.1 

16.9 
21.6 

Min 
(C) 

7.3 
10.7 
13.0 
13.9 
14.8 
15.1 
15.2 
11.1 
8.5 
9.2 

9.8 
11.8 

abi farm 

Rainfall 
(mm) 

259.5 
930.0 
673.9 
727.7 
823.6 
371.1 
82.7 
10.6 
9.2 
11.1 

14.7 
140.8 

No. of 
rainy days 

16 
24 
24 
27 
29 
24 
4 
1 
1 
1 
3 
10 

ICRI, Pangthang farm 

Max 
(C) 
17.4 
18.8 
20.5 
20.6 
19.3 
18.6 
16.7 
12.9 
10.9 
9.2 

11.2 
11.8 

Min RainfaU 
(C) \ (mm) 

9.2 295.0 
11.1 640.0 
13.6 864.0 
13.9 766 
4.9 771.0 
12.3 563.0 
10.1 76.0 
8.2 6.0 
9.5 8.0 
4.2 10.0 
6.1 21.0 
8.2 136 

No. of 
rainy days 

13 .»:« 
23 :̂ ^ 
24 :"; 
25 
30 •:̂  
24 
6 ;:; 
1 
1 
2 
4 '• 

6 

Pi^' I—X 
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Pasighat 

Month/Year 

April'14 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 

Rainfall 
(mm) 

68.90 
514.60 
493.50 
312.5 
1003.00 
385.90 
385.90 
21.50 
0.00 

'5̂ '̂ '̂̂ êmperatu re 
Max. 
27.40 
28.79 
32.22 
31.58 
2 8 . 4 0 ^ " 1 " 
30.93 
31.00 
29.00 
25.80 

("C) 
Min. 

23.39 
24.921 
28.11 
28.69 
26.80 
29.55 
29.70 
25.37 
22.30 

Relative 
Humidity (%) 

73.05 
84.98 
84.45 
83.64 
92.15 
83.24 
83.10 
67.35 
68.15 

# -̂  

* * . 
4 ; ' ^ v ^ 

f | 7 - \ ' *«C" • ' > 5 s i ' ^ ^ 
^̂ %.K.-\ '"/. 
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XX. AICRPS CENTRES 

H E A D Q U A R T E R S 

Project Coordinator (Spices) 
ICAR-All India Coordinated Research Project on Spices 

ICAR-Indian Institute of Spices Research, Kozhikode - 673 012, Kerala 
Phone: Off. (0495) 2731794, Fax: 0495-2731794 

E-mail: aicrps@spices.res.in, aicrpspices@gmail.com 
Website: www.aicrps.res.in 

C O O R D I N A T I N G C E N T R E S 

Centre and Contact address Telephone Fax/E. mail 

REGULAR CENTRES 

Andhra Pradesh 
Horticultural Research Station 
(Dr.YSR Horticultural University), 
CHINTAPALLE -531 111, 
Dist.Visakhapatnam, 
Andhra Pradesh 
Horticultural Research Station 
(Dr. YSR Horticultural University), 
GUNTUR - 522 034, Andhra Pradesh 

08937-238057(0) 08937-238057 
headhrs_chintapani@drysrhu.du 
.in, ccflori@gmail.com 

0863-2524017 
72524644(0) 

0863-2524073 
aphuhrslam@gmail. com 
naramlnaidu@gmail.com 
gkalidasu@yahoo.com 
surya.surepeddi@gmail.com 

Bihar 
Department of Horticulture 
Tirhut College of Agriculture 
(Rajendra Agricultural University) 
DHOLI 843 121, 
Musaffarpur, Bihar 

Chhattisgarh 

Regional Agricultural Research 
Station (Indira Gandhi Krishi 
Viswavidyalaya), Boirdadar Farm, 
RAIGARH-496 001 
Chhattisgarh 

Gujarat 
~5' Centre for Research on Seed Spices 

(Sardarkurshinagar Dantiwada 
Agricultural University) 
JAGUDAN - 382 710 Dist. Mehsana, 
Gujarat 

0621-2293227(0) 0621-2293227 
spiccstcadholi@yahoo.com 
ashim_sigatoka@yahoo. com 

07762-
222402/215235 (O) 

07762-222402/215235 
singhaj it8 @yahoo .co. in 
singh_aj it8 @rediffmail .com 

^ 02762-285337 (O) 02762-285337 
crssj agudan@ymail.com 
ava. 1952@yahoo.com 
kdpatel_l 954@yahoo.com 
dgpateljagudan@yahoo.co.in 

..L 

mailto:aicrps@spices.res
mailto:aicrpspices@gmail.com
http://www.aicrps.res.in
mailto:headhrs_chintapani@drysrhu.du
mailto:ccflori@gmail.com
mailto:naramlnaidu@gmail.com
mailto:gkalidasu@yahoo.com
mailto:surya.surepeddi@gmail.com
mailto:spiccstcadholi@yahoo.com
mailto:agudan@ymail.com
mailto:1952@yahoo.com
mailto:954@yahoo.com
mailto:dgpateljagudan@yahoo.co.in
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Haryana 

Department of Vegetable Crops 
(Chaudharay Charan Singh Haryana 
Agricultural University) 
HISAR - 125 004, Haryana 

01662-289207 (O) 01662-234952/284306 
aicrpspices@liau.emet.in 
tpmalik@yahoo.com 
maliktp@hau.emet.in 
sktehlan07@gmail.com 

Himachal Pradesh 
Department of Vegetable Crops (Dr. 
YS Parmar University of Horticulture 
& Forestry), Nauni, SOLAN-173 230, 
Himachal Pradesh 

01792-252329 (O) 01792-252329 
happydev21 @yahoo.in 
vgcuhf@yahoo.com 
solanspices@yahoo.com 
meenugupta 1 @gmail.com 
vipinsharma43 @yahoo .com 

Karnataka 
8 Zonal Agricultural and Horticultural 

Research Station 
(University of Agricultural and 

Horticultural Sciences, Shivamogga), 
MUDIGERE-577 132, Dist. 
Chikkamagalur, Karnataka 

08263-228246/ 
228135 

Horticultural Research Station 
AICRP on Spices, (University of 
Horticultural Sciences, Bagalkot) 
SIRSI-581 401, Dist. Uttara Kannada, 
Karnataka 

08384-247787 (O) 

08263-228403 /228246 
kmdevaraju@gmail.com 
mudigerc@rcdiffmail .com 

08384-226797 
hrspepper@gmai 1 .com 
hegdelax@gmail.com 

Kerala 
10 

11 

Cardamom Research Station 
(Kerala Agricultural University) 
PAMPADUMPARA-685 553 
Dist. Idukki, Kerala 

Pepper Research Station 
(Kerala Agricultural University) 
PANNIYUR,PBNo.ll3 
Kanjirangadu (P.O) Karimbam (Via), 
Taliparamba -670 142, Dist. 
Cannanore, Kerala 

04868- 236263(O) 

0460-2227287 (O) 

04868-236263 
crspam@kau.in 
deepthyagri@yahoo.co.in 

0460-2227287 
ajith.pm@kau.in 
prspanni3air@kau. in 
crrini@gmail.com 

Maharashtra 
12 Department of Horticulture 

(Dr. BS Konkan Krishi Vidyapeeth) 
DAPOLI-415 712 Dist. 
Ratnagiri, Maharashtra 

02358-280244 (O) 
02358-282563/282868 

02358-282074/282414 
gitas964@gmail.com 
udaykumar_pethe@redifftnail.co 
m 

Orissa 
13 High Altitude Research Station 

(Orissa University of Agriculture and 
Technology), POTTANGI-764 039 
Dist. Koraput, Orissa 

06853-252565 (O) 06853-223348 
parsuramsial@gmail.com 

mm 
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mailto:aicrpspices@liau.emet.in
mailto:tpmalik@yahoo.com
mailto:maliktp@hau.emet.in
mailto:sktehlan07@gmail.com
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mailto:gitas964@gmail.com
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Rajasthan 
14 Dept. of Genetics & Plant Breeding, 

SKN College of Agriculture (Sri Karan 
Narendra Agricultural University), 
JOBNER-303 329 Dist. Jaipur, 
Rajasthan 

01425-
254036/254041(0) 

J,. 
Telangana 
15 Turmeric Research Station 

[Sri Konda Laxman Telangana State 
Horticultural University (SKLTSHU)], 
Experimental Farm, 
KAMMARPALLY-503 308, 
Nizamabad Dist., Telangana 

08463-272026 (O) 

Tamil Nadu 

16 

17 

Horticultural Research Station 
(Tamil Nadu Agricultural University) 
YERCAUD - 636 602 Dist. Salem, 
Tamil Nadu 

04281-222456 

Department of Spices and Plantation 
Crops, Horticultural College and 
Research Institute (Tamil Nadu 
Agricultural University), 
COIMBATORE - 641 003, 
Tamil Nadu 

0422-6611284/ 
2430781(0) 

Uttar Pradesh 
18 Department of Vegetable Science 

(Narendra Dev University of 
Agricultural and Technology), Narendra 
Nagar Post, KUMARGANJ, 
Faizabad-224 229, Uttar Pradesh 

05270-262076 (O) 

West Bengal 

01425-254022 
dhirendrasinghjobner@gmail.co 
m, dhirendrasinghjobner 
@yahoo.com, kssjobner@ 
gmail.com, acsshivran 
@rediffmail.com, 
mittalgkumar@gmai 1 .com 

08463-272026 
naik.hort@gmail.com 

04281-222234 
hrsycd@tnau.ac.in 
nageswarihort((^yahoo.co.in 

0422-6611371/2430781 
chitra.varadharaj@gmail.com 
spices@tnau.ac.in 

05270-262097/262331 
vppandeyuat2012@gmail.com 
drramsumanmishra@gmail.com 

19 i Department of Horticulture 
(Uttar Banga Krishi Viswa Vidyalaya, 
North Bengal Campus 
PUNDIBARIRO, Dist. Cooch Behar, 
West Bengal - 736 165 

03582-270588 (O) 03582-270143 
pundibari@rediffinail.com, 
pundibari@yahoo.co.in 

CO-OPTIM; C EM RES 

Assam 
1 Director of Research, 

Horticultural Research Station, (Assam 
Agricultural University), KAHIKUCHI, 
Guwahati - 781 017, Assam 

d ekakkdr (^y ahoo. com 

;«?» 

mailto:dhirendrasinghjobner@gmail.co
http://gmail.com
mailto:naik.hort@gmail.com
mailto:hrsycd@tnau.ac.in
mailto:chitra.varadharaj@gmail.com
mailto:spices@tnau.ac.in
mailto:vppandeyuat2012@gmail.com
mailto:drramsumanmishra@gmail.com
mailto:pundibari@rediffinail.com
mailto:pundibari@yahoo.co.in
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Karnataka 
2 The Scientist-in-charge 

Regional Research Station, Spices 
Board (Govt, of India), Donigal Post, 
SAKALESHAPURA-573 134, 
Karnataka 

Kerala 

3 The Associate Director 
Regional Agricultural Research Station 
(Kerala Agricultural University) 

. AMBALAVAYAL -673 593, Dist. 

4 

Wayanad, Kerala 

The Director 
Indian Cardamom Research Institute 
MYLADUMPARA- 685 553, 
Kailasanadu Idukki Dist., Kerala 

Meghalaya 

5. The Principal Scientist & Head 
ICAR Research Complex for NEH 
Region, Umroi Road, Ri-bhoi-793103, 
BARAPANI, (Umiam), Meghalaya 

Mlzoram 
6 

i 

F 

The Joint Director 
ICAR Research Complex for NEH 
Region, Mizoram Centre, 
KOLASIB-796081, Mizoram 

Nagaland 

1: The Head, Department of Horticulture, 
SASRD, Nagaland University, 
MEDZIPHEMA-797 106, Dimapur, 
Nagaland 

Sikkim 
rr 

9 

The Dy. Director (Res.) 
ICRI Regional Station (Spices Board), 
Yakthimg, Tadong, 
GANGTOK-737 102, Sikkun 

Joint Director 
ICAR Res. Complex For NEH Region, 
Regional Station, Sikkim Centre, 
Tadong, GANGTOK-737 102, Sikkim 

Tamil Nadu 

10 i The Professor & Head 
- Horticultural Research Station 

(Tamil Nadu Agricultural University) 
PECHIPARAI-629 161 
Kanyakumari Dist., Tamil Nadu 

08173-244281 (O) 

04936-260421/ 
260561/ 
260777 (O) 

04868-237206/ 237207 
(O) 

0364-2570257 
/2570678(O) 

03837-220041 / 
220056 (0) 

03862-247212 (0) 

03592-
231307/237301/(0) 

03592-
231030//232125(0) 

04652-281191(0) 

1 

08173-244124 
sbicriskp@gmail.com 

1 

i 
04936-260421 
menon_r 15 @yahoo. com | 
adramb@kau.in, rarsamb@kau.in J 

04868-237285 
icrimyla@yahoo.com 
pradipknair@redif&nail.com 
kalyanidhanapal@yahoo.com 

'11164^257025772570678 ' 
akjhaicar@gmail.com 
akjhaicar@rediffmail. com 
akjhaicar@yahoo.com 

03837-220560 
jdicarmizoram@gmail.com 
sudipiari@redif&nail.com 

03862-247113 
csmaiti@yahoo.co.in 

03592-231307 
rrspicesgtk@yahoo.com 
drvijayannambiar@gmail.com 

03592-231238 
drhkalita@yahoo. CO. in 

hrsppi@tnau.ac.in 
joshua.prem@rediffmail.com 
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V 

VOLUNTARY CENTRES 

Arunachal Pradesh 
i The Dean 

Central Agricultural University College 
of Horticulture & Forestry, 
PASIGHAT-791 102 

Gujarat 
2 The Director of Research and Dean 

Faculty of PG Studies, 
Directorate of Research, 
N.M. College of Agriculture, 
Navsari Agricultural University, 
NAVASARI-396 450 

0368-2224887 (O) 

02637-283160/282145 
(O) 

0368-2225066 
chfdeanpsg@yahoo.com 
vikaschf@gmai 1. com 
rkdubey@gmail.com 

02637-283452 /282765 
dr@nau.in 
achf@nau.in 
riteshl 47@gmail.com 

Assistant Research Scientist 
Castor-Seed Spices Research Station, 
Anand Agricultural University, 
Sanand,Dist. Ahmedabad, 
SANAND-382 110 

02717-294325 (O) bhpatel_54@rediffmail.com 

Jharkand 

4 The Director of Research, 
BIRS A Agricultural University 
KANKE, Ranchi-834 006 

Madhya Pradesh 
~5""The Sn ScIenlsTMead (Hort.), '" 

Department of Horticulture, College of 
Agriculture, Jawaharlal Nehru Krishi 

, Vishwavidyalaya, JABALPUR-482 004, 

Rajasthan 
6 • Associate Professor 

Agricultural Research Station, 
(Agricultural University Kota) 
Ummedganj Farm, Post Box No.7, GPO 
Nayapura, KOTA-32400] 

7 Assistant Professor (Agronomy) 
Agricultural Research Station 
(Agricultural University Jodhpur), 
MANDOR, Jodhpur-342 304 

Ultarakhand 

0651-2450610/ 
2451011 (O) 

Professor and Joint Director, 
Govind Ballabh Pant University of 
Agriculture & Technology, 
College of Agriculture, 
PANTNAGAR-263 145 

West Bengal 

9 The Director of Research 
Bidhan Chandra Krishi Vishwa 
Vidhyalaya, Directorate of Research 
Faculty of Horticulture, Kalyani, P.O. 
KALYANI-741 235, Nadia West Bengal 

0761-2680771 
Extn: 345(0) 

0744-2844369 (O) 

0291-2571347(0) 

05944-233363 (O) 

033-25828407 (O) 
03473-2222269/70 
03473-222659 

0651-2451011 
dr_bau@rediffrnail .com 
sachindra.nath79@gmail.com 

0761-2681074/2681236 
/2681389 
drswapansengupta@gmail .com 
dmaiduak@gmail.com 

0744-2844306 
arskota@hotmail.com 
preetiarskota2005@hotmail.com 

0291-2571813 
mmehriya@yahoo.com 
aukota2013 @gmail.com 

05944-233473 
j .gautam56@yahoo.com 
dheer_singh72@yahoo.com 

033-25828407/ 
03473-222275 
03473-222273/222277 
bckvdr@gmail.com 

mailto:chfdeanpsg@yahoo.com
mailto:rkdubey@gmail.com
mailto:dr@nau.in
mailto:achf@nau.in
mailto:47@gmail.com
mailto:bhpatel_54@rediffmail.com
mailto:sachindra.nath79@gmail.com
mailto:dmaiduak@gmail.com
mailto:arskota@hotmail.com
mailto:preetiarskota2005@hotmail.com
mailto:mmehriya@yahoo.com
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