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dk;Zdkjh lkjka’k 
 
HkkÑvuqi-vf[ky Hkkjrh; lefUor elkyk vuqla/kku 

ifj;kstuk ¼,vkbZlhvkjih-elkyk½ ds ns’k ds 23 jkT;ksa esa 14 Ñf”k 
tyok;q {ks=ksa esa 38 dsanz ¼19 fu;fer] 10 lg;ksxh vkSj 9 LoSfPNd 
dsanz½ gSaA ,vkbZlhvkjih-elkyk ifj;kstuk elkyk Qlyksa] tSls fd 
dkyh fepZ] cM+h byk;ph] NksVh byk;ph] vnjd] gYnh] nkyphuh] 
tk;Qy] yksax] /kfu;k] thjk] lkSaQ] esFkh] vtokbu vkSj dykSath ij 
vuqla/kku dk;Zdykiksa esa leUo;u djrh gSA o”kZ 2017-18 ds fy,] 
HkkÑvuqi ds va’k ds :i esa] okf”kZd ctV 637 yk[k #i, FkkA 

 
ubZ igysa 

[kk| lqj{kk vuqikyu rFkk elkyksa esa dhVuk’kd vof’k”V ds 
U;wurehdj.k ds fy,] ,vkbZlhvkjih-elkyk ds fofHkUu cht elkyk 
dsanzksa esa /kfu;k ,oa thjs esa n{krk ijh{k.k vkjaHk fd, x,A  

elkyksa ds LFkk;h mRiknu ds fy,] fHkUu Ñf”k tyok;q {ks=ksa ds 
fofHkUu ,vkbZlhvkjih-elkyk dsanzksa esa jklk;fudksa vkSj tSo-vfHkdkjdksa 
ds ek/;e ls thokf.kd eqj>ku ds izca/ku ij ubZ dk;ZØe vkjaHk fd, 
x,A  

fof’k”V xq.kksa okys thuiz:iksa ds ewY;kadu ds fy,] fofHkUu 
,vkbZlhvkjih-elkyk dsanzksa us dkyhfepZ] byk;ph] /kfu;k] thjk] lkSaQ 
vkSj esFkh tSlh elkyk Qlyksa esa lefUor fdLexr ijh{k.k vkjaHk 
fd,A  

 

28oha ,vkbZlhvkjih-elkyk dk;Z’kkyk esa foekspu ds fy, 
laLrqr fdLesa 

ckxokuh vuqla/kku dsanz] MkW- okbZ- ,l- vkj- ckxokuh 
fo’ofo|ky;] yke] xaqVwj] vka/kz izns’k esa vk;ksftr 28oha 
,vkbZlhvkjih-elkyk dk;Z’kkyk esa foekspu gsrq N% mPp mit okyh 
elkyk fdLeksa ¼gYnh esa 2] /kfu;k esa 2] esFkh esa 1 rFkk dsfl;k esa 1½ 
dh laLrqfr dh xbZA  

 

mPp xq.koÙkk okyh fdLesa - m|ksx dh vko’;drk 
 ,uMh,p-8 ¼ujsUnz lj;w½ - ujsUnz nso Ñf”k vkSj izkS|ksfxdh 

fo’ofo|ky;] dqekjxat] QStkckn] mÙkj izns’k dh gYnh fdLe dks 
jk”Vªh; Lrj ij foekspu ds fy, laLrqr fd;k x;kA bl fdLe esa 
mPp gYnh rRo (5-6%), vf/kd la[;k esa izkbejht rFkk 10% mit 
ykHk gSA  

 xqtjkr /kfu;k - 3 - ;g cht elkyk vuqla/kku dsanz ¼lhvkj,l,l½] 
,lMh,;w] tkxqnu  dh ,d /kfu;k fdLe gS ftls xqtjkr esa [ksrh 
djus ds fy, foekspu gsrq laLrqr fd;k x;kA bl fdLe esa mPp ek=k 
esa rsy rRo (0.52 %), mPp fyukywy (72.16%) rFkk mPp mit 
{kerk (16.94  fDoa- izfr gSDVs-) gSA  

 vtesj esFkh-5 - ;g HkkÑvuqi-,uvkjlh cht elkyk] vtesj }kjk 
fodflr ,d esFkh fdLe gS ftls jk”Vªh; Lrj ij foekspu gsrq laLrqr 
fd;k x;kA bl fdLe esa mPp cht mit ¼17-21 fDoa- izfr gSDVs-½]  

 mPp ,saVhvkWDlhMsaV rRo (66.428 fe- xzk-@ ch,pVhbZ@ ihih,e½ gS 
vkSj ;g xzh”e ekSle esa Nk;knkj tky fLFkfr ds rgr gjh iÙkh 
mRiknu ds fy, mi;qDr gSA   

 vkbZvkbZ,lvkj dsfl;k ¼Mh1½ dks HkkÑvuqi-vkbZvkbZ,lvkj }kjk 
fodflr fd;k x;k vkSj bldk ewY;kadu  
MkW- ch- ,l- ds- oh- oh-] nkiksyh ,oa Vh- ,u- ,- ;w-] ,pvkj,l] 
isfpijkbZ }kjk la;qDr :i ls fd;k x;kA bl fdLe dks ns’k ds lHkh 
dsfl;k mRiknd {ks=ksa esa [ksrh djus gsrq foekspu ds fy, laLrqr fd;k 
x;kA   

 
[kk| lqj{kks dks /;ku esa j[krs gq, elkyk mRiknu ds fy, 
tSfod ncko okyh fdLesa  

 vtesj /kfu;k 2 dks HkkÑvuqi-,uvkjlh cht elkyk] vtesj }kjk 
LVse xky izfrjks/k] mPp fyukywu rRo (71.7%) rFkk vxsrh 
ifjiDork ds fy, fodflr fd;k x;kA bls jk”Vªh; Lrj ij foekspu 
gsrq laLrqr fd;k x;kA  

 lh,y 34 - bl gYnh fdLe dks rfeyukMq Ñf”k fo’ofo|ky;] 
dks;Ecrwj }kjk iÙkh /kCck jksx ,oa iÙkh Nkyk jksx ls lfg”.kqrk rFkk 
3% thjk rRo ds lkFk fodflr fd;k x;kA bls rfeyukMq eas [ksrh 
djus ds fy, foekspu gsrq  laLrqr fd;k x;kA   

 
izkS|ksfxfd;ka fodflr djus ds fy, 28oha ,vkbZlhvkjih-
elkyk dk;Z’kkyk esa laLrqfr;ka 

,vkbZlhvkjih-elkyk dh 28oha dk;Z’kkyk esa fofHkUu jkT;ksa ds 
fy, fHkUu elkyk Qlyksa esa LFkku fof’k”V izkS|ksfxfd;ka fodflr djus 
gsrq laLrqfr;ka dh xbZaA 

 
izfr cwan vf/kd mit - ty dk n{krkiw.kZ mi;ksx  

 dsjy dh ikfjfLFkfrfd;ksa ds rgr dkyh fepZ esa fMªi moZjhdj.k dk 
ekudhdj.k  

flapkbZ dh ikjaifjd fof/k rFkk csly moZjd iz;ksx dh rqyuk esa 
twu] flracj vkSj Qjojh ekgksa ds nkSjku lkIrkfgd varjkyksa ij 3 
cjkcj Hkkxksa esa 50 izfr’kr vkjMh,Q ¼rjy moZjd ds :i esa moZjd 
dh laLrqr [kqjkd dh vk/kh ek=k - 19:19:19 vuqikr esa feJ.k½ vkSj 
izfr fnu 8 yhVj ty dh nj ls dkyh fepZ esa fMªi flapkbZ dks 
ykHkdkjh ik;k x;k ftlesa lokZf/kd ykxr ykHk vuqikr (2.07) ntZ 
fd;k x;kA  

 dukZVd esa byk;ph esa moZjhdj.k dk ekudhdj.k  
byk;ph esa fMªi flapkbZ ds ek/;e ls 100% laLrqr moZjd 

[kqjkd ds lkFk 9 yhVj izfr ikS/kk izfr fnu flapkbZ fd, tkus ls 
lokZf/kd dSIlwy mit ¼316-16 fd- xzk- izfr gSDVs-½ izkIr dh xbZ 
ftldk ykxr ykHk vuqikr 3-37 FkkA  
 
LFkk;h elkyk mRiknu ds fy, tSfod iks”kdrRo izca/ku  

 dukZVd esa NksVh byk;ph esa mit c<+kus ds fy, tSfod inkFkksZa dk 
iz;ksx  

NksVh byk;ph esa thoke`rk ¼20 yh- izfr ikS/kk½ $ ,tksLifjyqe 
¼10 xzke izfr o`{k½  $ ih,lch ¼10 xzke izfr o`{k½ $ VªkbdksMekZ ¼10 
xzk- izfr o`{k½ dk iz;ksx fd, tkus ls mit esa o`f) ¼318-26 fd- xzk- 
izfr gSDVs-½ gqbZ ftldk ykxr ykHk vuqikr 1:5.09 FkkA  
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larqfyr iks”kdrRo ds fy, lw{e iks”kd rRo vuqiwjdrk  
 xqtjkr esa lkSaQ esa lw{e iks”kdrRo dk izca/ku  

ykSg rRo vkSj ftad rRo dh deh okyh gYds jax dh cukoV 
okyh e`nkvksa ds fy, [kwaM ¼Qjks½ esa csly vuqiz;ksx ds :i esa 3-0 fd- 
xzk- ykSg rRo $ 1-5 fd- xzk- ftad rRo izfr gSDVs- ls le`) 200 fd- 
xzk- ,QokbZ,e lfgr 90 $ 30 fd- xzk- ukbVªkstu@QkLQksjl izfr 
gSDVs- dh nj ls moZjd dk lkSaQ Qly esa iz;ksx fd, tkus ls 
vf/kdre mit ¼14-27 fDoa- izfr gSDVs-½ dh mit izkIr dh xbZ 
ftldk ykxr ykHk vuqikr 2-11 FkkA 

 
e`nk LokLF; dks dk;e j[kus ds fy, e`nk iks”kdrRo esa 
lq/kkj  

 dsjy ds fy, byk;ph esa ykbfeax  
dsjy dh vEyh; nqeV e`nkvksa esa 3 o”kksZa rd 2 fd- xzk- 

MksyksekbV dk iz;ksx fd, tkus ls byk;ph esa mit esa lq/kkj ¼2763-
30 xzke izfr ikni½ ik;k x;k ftldk ykxr ykHk vuqikr 2-42 FkkA   

 xqtjkr esa thjs esa iksVk’k dk iz;ksx rFkk iafDr varjky ds tfj, 
vaxekjh vkSj pwf.kZy QQawn dk izca/ku  

laLrqr moZjd [kqjkd ds lkFk 20 fd- xzk- izfr gSDVs- dh nj ls 
iksVk’k dk iz;ksx rFkk 30 x 10 ls- eh- dh nj ls thjs esa iafDrc) 
cqokbZ fd, tkus ls vaxekjh ¼ihMhvkbZ - 17-3½ vkSj pwf.kZy QQwan 
¼ihMhvkbZ - 5-7½ dk vkiru de gqvk vkSj vf/kdre mit ¼363 fd- 
xzk- izfr gSDVs-½ izkIr dh xbZ ftldk ykxr ykHk vuqikr 2-41 FkkA 
 
Jfedksa ds vHkko ls fuiVus gsrq [kjirokj izca/ku  

 vka/kz izns’k ds fy, vnjd esa [kjirokjksa ds izHkkodkjh fu;a=.k ds 
fy, ‘kkduk’kdksa dk mi;ksx  

[kjirokj dks gkFkksa ls fudkyus esa Jfedksa dh Hkkjh deh ls 
fuiVus ds fy,] cqokbZ ds i’pkr nwljs fnu esa iwoZ-mn~xeu ‘kkduk’kh 
@ 500 fe- yh- izfr gSDVs- ds :i esa vkWDlh¶ywjksQsu dk iz;ksx fd, 
tkus vkSj mlds ckn cqokbZ ds i’pkr 30 fnuksa dh Qly ij 1 yhVj 
izfr gSDVs- dh nj ls i’p-mn~xeu ‘kkduk’kh ds :i esa DokftyksQksi 
bFkkby dk iz;ksx fd, tkus rFkk 90 fnuksa dh Qly vof/k ij gkFkksa 
ls [kjirokj fudkys tkus ls 3-4 ckj gkFkksa ls [kjirokj fudkys 
tkus dh vko’;drk de dh xbZ vkSj bl fof/k ds vuqlkj 22-79 Vu 
izfr gSDVs- dh mit izkIr dh xbZ ftldk ykxr ykHk vuqikr 2-96 
FkkA bl fof/k dks fparkiYyh dh ikfjfLFkfrdh ds rgr vnjd ds 
fy, laLrqr fd;k x;k gSA   

 
dkyh fepZ 

o”kZ 2017-18 ds nkSjku dkyh fepZ vuqla/kku dsanz] ifUu;wj us 
ikap dkyh fepZ lw[kk lfg”.kq oa’kkofy;ksa dks laxzfgr fd;k vkSj 
,pvkj,l] fljlh us 14 oa’kkofy;ksa dk laxzg.k fd;k ftlds 
QyLo:i dkyh fepZ dk dqy tuunzO; HkaMkj c<+dj 844 gks x;k 
gSA fljlh dsanz esa xq.kÙkk xq.kksa ds fy, dkyh fepZ dh ckbZl ¼22½ 
oa’kkofy;ksa ds ewY;kadu esa ;g ik;k x;k fd ,loh-7 esa lokZf/kd 
ikbisjkbu ¼5-49%½ vkSj vksfy;ksjsflu  (10.74%) rRo ntZ fd;k 
x;kA dkyh fepZ ds lefUor fdLexr ijh{k.k esa ifUu;wj esa lcls 
vf/kd rkth csjh mit ,pch 20052 ¼4500 xzk- izfr csy½ esa rFkk 
mlds ckn oa’kkoyh la- 53 ¼ 4380 xzk- izfr csy½ esa ntZ dh xbZ vkSj 
fparkiYyh esa ifUu;wj-1 ¼ 637-76 xzk- izfr csy½ esa rFkk mlds ckn 
ih-8 ¼ 507-44 xzk- izfr csy½ esa ntZ dh xbZ] tcfd nkiksyh esa ,pih 

813 ¼ 17-4 xzk- izfr csy½ esa ifUu;wj 1 ¼ 1230 xzk- izfr csy½ esa ntZ 
dh xbZA vkj,vkj,l] vEckykok;y esa ,pih 813 ¼17-4 xzk-½ esa rFkk 
mlds ckn ihvkj,l 17 ¼17 xzk-½ esa 100 csjh otu lcls vf/kd ik;k 
x;kA 100 csjh okWY;we ds laca/k esa] lcls vf/kd oSY;w Coll 1041 
(24.41 xzk- izfr csy½ esa rFkk mlds ckn ifUu;wj 1 (21.50) esa ntZ 
fd;k x;kA 

   o”kZ 2017-18 ds nkSjku ihvkj,l] ifUu;wj esa dkyh fepZ 
vk/kkfjr fefJr Qly iz.kkyh esa vPNh mit izkIr dh xbZA varj-
Qlyksa esa] dkyh fepZ Qly dh iafDr;ksa ds chp 4 eh- x 2 eh- ds 
vkarfjd varjky esa  ftehdan esa 8-53 fd- xzk- dh lcls vf/kd mit 
ntZ dh xbZ ftlds ckn cM+k jrkyw ¼7-25 fd- xzk-½ esa ntZ dh xbZA 
tcfd] vkj,vkj,l] vEckykok;y esa fd’kksj dkyh fepZ cxhpksa ds 
fofHkUu varj-Qlyksa ds mRiknksa ds vkfFkZd vkdyu esa ;g ik;k x;k 
fd Vsfi;ksdk rFkk mlds ckn ftehdan esa Øe’k% 4-81 Vu izfr gSDVs- 
vkSj 3-62 Vu izfr gSDVs- dh vf/kdre mit ntZ dh xbZA   

nkiksyh esa dkyh fepZ dh mit esa /kheh fxjkoV ds fy, tSfod 
izca/ku ij fd, x, ,d ijh{k.k esa ml mipkj esa U;wure izfr’kr jksx 
mxzrk ¼6-78½ ntZ dh xbZ ftlesa 2 fd- xzk- izfr csy dh nj ls 
ikspksfu;k DysekbMksLiksfj;k dk e`nk esa iz;ksx fd;k x;k Fkk vkSj 
mlds ckn L;wMkseksul ¶y;wjkslsal vkbZvkbZ,lvkj-6 @ 2% 
(106cfu)  (Mªsap 3  yh- izfr csy) ds lkFk e`nk dh Mªsfpax dh xbZ 
FkhA bl mipkj dks nkiksyh esa ‘ks”k mipkjksa dh rqyuk esa dkQh Js”B 
ik;k x;kA   

 
NksVh byk;ph  

byk;ph vuqla/kku dasnz] ikekMqeikM+k esa thu cSad esa dqy 188 
byk;ph oa’kkofy;ka orZeku esa lajf{kr dh tk jgh gSaA muesa ls 73 
byk;ph oa’kkofy;ksa ¼lhvkj,lih 1-73½ ds laca/k esa] jk”Vªh; ikni 
vkuqoaf’kd lalk/ku C;wjks] ubZ fnYyh ls vkbZlh la[;k,a (547920 ls 
547992) izkIr dj yh xbZ gSaA v>qdky vkiru dks NksM+dj] mit 
,oa tSfod ncko xq.kksa lfgr leLr xq.kksa us 5% dafQMsal LRkj ij 
lHkh oa’kkofy;ksa esa dkQh varj iznf’kZr fd,A ,pokbZ 13 ¼3-4 fd- xzk- 
izfr ikni½ esa rFkk mlds ckn ,pokbZ 12 ¼2-7 fd- xzk- izfr ikni½ esa 
lcls vf/kd rkth mit ntZ dh xbZA  

NksVh byk;ph esa dk”BdhVksa ¼fFkzIl½ ds fu;a=.k ds fy, u, 
dhVuk’kdksa ds ewY;kadu esa ;g ik;k x;k fd fQizksfuy 5 SC @ 
0.005% dk iz;ksx fd, tkus ls laØe.k (88.26%) dh lcls 
vf/kd izfr’kr fxjkoV ikbZ xbZ rFkk mlds ckn bfeMkDyksfizM 17.8 
SL @ 0.0089% dk iz;ksx fd, tkus esa ikbZ xbZ ¼78.74%). 
laØe.k dks de djus esa fLiukslsM 45 SC @ 0.0135% vkSj 
fDouyQksl 25 EC @ 0.05% dks Hkh izHkkodkjh (Øe’k% 75.29% 
,oa 70.31%) ik;k x;k] ftudk izHkko ,d nwljs ds lerqY; FkkA  

 
cM+h byk;ph   

flfDde esa fofHkUu Hkkxksa ls cM+h byk;ph ds dqy 10 thuiz:iksa 
dks lafpr fd;k x;k ftUgsa HkkÑvuqi mÙkj iwoZ ioZrh; {ks= vuqla/kku 
ifjlj ds xaxVksd eas fLFkr izknsf’kd dsanz esa vuqjf{kr fd;k tk jgk 
gSA HkkÑvuqi-,uvks,QvkjvkbZ] vuqla/kku QkeZ] VkMksax esa flfDde dh 
cM+h byk;ph ij dhV-uk’khdhVksa dh fuxjkuh esa ;g i;k x;k fd 
fHkUu jks;snkj dSVjfiyj dk laØe.k uoacj-fnlacj ekg ds nkSjku 
vf/kd FkkA  

cM+h byk;ph ds uk’khdhVksa] vFkkZr ruk cs/kd] izjksg eD[kh] iÙkh 
Hk{kd dSVjfiyj vkSj Vh ekWLD;wVks cx ds fo:) fofHkUu 
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tSodhVuk’kdksa] tSls fd uhe rsy] chosfj;k csfl;kuk] esVkgftZ;qe 
,sfulksfIy,] isVªksfy;e rsy vk/kkfjr ,xzksLizs] isVªksfy;e rsy vk/kkfjr 
ckxokuh fNM+dko] csflyl FkqfjaftfUll vkSj fLiukslsM dh n{krk dk 
ewY;kadu djus gsrq fd, x, ,d ijh{k.k esa ;g ik;k x;k fd daVªksy 
dh rqyuk esa uk’kdhVksa dks fu;a=.k djus ds fy, lHkh mipkjksa us 
izHkko’kkyh ifj.kke iznf’kZr fd,A rFkkfi] lHkh uk’khdhVksa dks fu;af=r 
(daVªksy dh rqyuk esa laØe.k esa 69.91 ls 81.32% dh fxjkoV½ 
djus gsrq fLiukslsM 45 SC @ 0.3 fe- yh- izfr yh- dks rFkk mlds 
ckn uhe rsy (1500 ihih,e) @ 4 fe- yh- izfr yh- (daVªksy dh 
rqyuk esa laØe.k esa 61.32 ls 67.64% dh fxjkoV) vkSj isVªksfy;e 
,xzksLizs @ 10 fe- yh- izfr yh- (daVªksy dh rqyuk esa laØe.k esa 
52.22 ls 59.47% dh fxjkoV½ dks lcls vf/kd izHkkodkjh ik;k 
x;kA 

 
vnjd  

iksVkaxh esa ewY;kadu fd, x, 181 vnjd tuunzO;ksa esa ls] 4 
oa’kkofy;ksa esa 10 fd- xzk- izfr 3 oxZ eh- ls vf/kd dh rktk jkbtkse 
mit izkIr dh xbZ vkSj 30 oa’kkofy;ksa esa 5 fd- xzk- izfr 3 oxZ eh- ls 
vf/kd mit izkIr dh xbZA [kjhQ 2017-18 ds nkSjku ewY;kadu fd, 
x, tuunzO; esa 3-7 fd- xzk- izfr 3 oxZ eh- dh vkSlr mit ds lkFk 
Hkw[kaM esa mit dh jsat 0.15 fd- xzk- (la- 6) ls 13.0 fd- xzk- izfr 
3 oxZ eh- (KG-132) ds chp FkhA lcls vf/kd rktk jkbtkse mit 
dsth-132 ¼28-9 Vu izfr gSDVs-½ esa rFkk mlds ckn ihth,l-41-1 
¼25-3 Vu izfr gSDVs-½ vkSj tsMvks-9 ¼25-1 Vu izfr gSDVs-½ esa ntZ dh 
xbZA 

rhu yxkrj o”kksZ] ;kuh 2015] 2016 vkSj 2017 ds nkSjku vkSlr 
rktk jkbtkse mit 5-15 Vu izfr gSDVs- ls 18-25 Vu izfr gSDVs- ds 
chp FkhA LFkkuh; thuiz:i lksyu fxfjxaxk (IC-593889 /SG-26-
04) esa  18-25  Vu izfr gSDVs- dh vf/kdre mit ntZ dh xbZ] 
tcfd LFkkuh; tkap fdLe fgefxjh esa 13-25 Vu izfr gSDVs- vkSj 
jk”Vªh; tkap fdLe vkbZvkbZ,lvkj okjkMk esa 8-57 Vu izfr gSDVs- dh 
mit ntZ dh xbZA jkbtkse foxyu jksx vkiru 8.93-22.20 % ds 
chp Fkk vkSj lksyu fxfjxaxk (IC-593889/ SG-26-04) esa lcls 
de FkkA xq.koÙkkRed ?kVdksa] vFkkZr ‘kq”d inkFkZ fjdojh (21.01%), 
ewy rsy rRo (1.45%), vksfy;ksjsflu (4.69%) vkSj dPpk js’kk rRo 
(4.47%) ds vk/kkj ij] mPp mit’khy vk’kktud thuiz:i dks 
tkap fdLe fgefxjh dh rqyuk esa loZJs”B@rqyuh; ik;k x;kA vr%] 
fujarj vPNs fu”iknu dks /;ku esa j[krs gq,] vk’kktud thuiz:i 
lksyu fxfjxaxk (IC-593889/ SG-26-04) dks ns’k ds if’peh 
fgeky;h {ks=ksa ds fy, ,d vk’kktud fdLe ds :i esa fpfUgr fd;k 
x;kA 

 
gYnh  

tuunzO; ewY;kadu ijh{k.kksa esa] 270 gYnh tuunzO; oa’kØeksa dks 
dkEekjiYyh vuqla/kku dsanz esa vuqjf{kr ,oa lajf{kr fd;k x;k gSA 
Mh;w,l fMlfØIVjksa dk iz;ksx djrs gq, gYnh oa’kØeksa ds y{k.ko.kZu 
esa fofHkUu oa’kkofy;ksa] ;kuh ekukiklqik ¼74-80 Vu izfr gSDVs-½] ihlhVh 
17 ¼67-66 Vu izfr gSDVs-½] lh,yvkbZ-366 ¼66-67 Vu izfr gSDVs-½] 
if’pe caxky ¼65-73 Vu izfr gSDVs-½] ,u,p-1 ¼65-0 Vu izfr gSDVs-½] 
lh,yvkbZ-T;ksfr ¼64 Vu izfr gSDVs-½] oa’kkoyh la- 585 ¼63-73 Vu 
izfr gSDVs-½ dks jk”Vªh; tkap fdLe] vkbZvkbZ,lvkj izfrHkk ¼55-0 Vu 
izfr gSDVs½ dh rqyuk esa vf/kd mit’khy ik;k x;kA bu oa’kØeksa dh 
tkap izeq[k if.kZy jksxksa ds fo:) Hkh dh xbZA   

gYnh ds lefUor fdLexr ijh{k.k esa] nks tkap fdLeksa 
¼vkbZvkbZ,lvkj izfrHkk vkSj ch,lvkj 2½ ds lkFk 12 thuiz:iksa 
¼jk;x<+ ls IT 10, IT 23, IT 36½( /kksyh ls RH 9/90, RH 80; 
iqfMackjh ls TCP 19; dqekjxat ls NDH 11, NDH 128;  iksVkaxh 
ls PTS 18, PTS 38 rFkk xqaVwj ls LTS 1, LTS 2) dk fofHkUu 
dsanzksa esa ewY;kadu fd;k x;kA iqafMcsjh ¼42-59 Vu izfr gSDVs-½ vkSj 
fparkiYyh ¼48-49 Vu izfr gSDVs-½ esa thuiz:i Vhlhih 191 mPp 
mit’khy Fkk] tcfd thuiz:i ,uMh,p 11 ¼45-00 Vu izfr gSDVs-½ 
dk fu”iknu dks;Ecrwj esa( ,yVh,l 2 ¼62-0 Vu izfr gSDVs-½ dk 
dkekjiYyh esa( ,yVh,l 1 ¼26-2 Vu izfr gSDVs-½ dk dqekjxat esa( 
ihVh,l 18 ¼15-3 Vu izfr gSDVs-½ dk iksVksaxh esa( vkbZVh 10 ¼28-00 
Vu izfr gSDVs-½ dk jk;x<+ esa rFkk vkbZVh 23 ¼26-67 Vu izfr gSDVs-½ 
dk uolkjh esa fu”iknu vPNk ik;k ik;k x;kA   

gYnh esa jksxksa dh igpku djus vkSj mudh mxzrk dk irk yxkus 
ds fy, if’pe caxky ds dwpfcgkj ,oa tyikbZxqM+h esa ,d losZ{k.k 
fd;k x;kA losZ{k.k ds fy, fpfUgr {ks=ksa ds varxZr rhu lqLFkkfir 
foHkkftr LFkyksa dk p;u fd;k x;kA bu {ks=ksa esa gYnh ds nks izeq[k 
jksxksa] ;kuh yhQ CykWp ¼VkQfjuk iztk-½ vkSj iÙkh /kCck ¼dksfyVksfVªpqe 
iztk-½ dh ekStwnxh ikbZ xbZA losZ{k.k esa ;g ik;k x;k fd dwpfcgkj 
esa yhQ CYkkWp jksx mxzrk vkSlru :i ls 13-89 ihMhvkbZ gS vkSj 
tyikbZxqM+h esa vkSlru 12-61 ihMhvkbZ gSA gYnh ds iÙkh /kCck jksx ds 
laca/k esa] ;g ik;k x;k fd dwpfcgkj vkSj tyikbZxqM+h esa jksx mxzrk 
vkSlru :i ls Øe’k% 19-87 ihMhvkbZ vkSj 18-57 ihMhvkbZ FkhA 

 
o`{k iztkfr;ka  

nkiksyh esa tkap fd, x, tk;Qy tuunzO; esa Qyksa dh vkSlr 
la[;k 180-560 ds chp FkhA thuiz:i DBSKKVMF 24 (325), 
DBSKKVMF 23 (310), DBSKKVMF 19 (280) esa Qyksa dh 
vkSlr la[;k mPp FkhA thuiz:i DBSKKV 9772 esa vf/kdre 
‘kq”d fxjh mit ¼5152 xzk-½ rFkk ‘kq”d tkfo=h otu ntZ fd;k x;kA 
isfpijkbZ esa] tk;Qy oa’kkoyh ,e,Q-4 esa lokZf/kd Qy la[;k ¼330 
Qy izfr o`{k½] ,dy Qy otu ¼46 xzk-½ vkSj tkfo=h mit ¼140 xzk- 
izfr o`{k½ ntZ dh xbZA   

fifpijkbZ esa yksax oa’kkoyh] ,l,-3 esa lcls vf/kd iÙkh yackbZ 
¼18-50 las- eh-½] iÙkh pkSM+kbZ ¼7-50 ls- eh-½ vkSj ‘kq”d ruk otu ¼1-25 
fd- xzk- izfr o`{k½ ntZ dh xbZA nkiksyh esa pkj vk’kkutd thuiz:iksa 
dks p;fur fd;k x;k ftudh ikni ÅapkbZ 4-90 ls 5-50 eh-] ifjf/k 
33-10 ls 38-10 ls- eh- vkSj QSyko 3-5 ls 5-20 eh- ds chp FkhA   

nkyphuh ds laca/k esa] fifpijkbZ esa ewY;kadu dh xbZ 12 
oa’kkofy;ksa esa ls] lhoh-5 esa vf/kdre ruk ifjf/k ¼26-00 ls- eh-½] iÙkh 
mit ¼7-40 fd- xzk- izfr ikni½ vkSj ‘kq”d fNydk mit ¼630 xzk- 
izfr ikni½  ntZ dh xbZ] tcfd LFkkuh; tkap fdLe esa ruk ifjf/k 
25-00 ls eh-] iÙkh mit 6-80 fd- xzk- izfr ikni rFkk ‘kq”d fNydk 
mt 285 xzk- izfr ikni ntZ dh xbZA   
 
/kfu;k  

/kfu;k ds lefUor fdLexr ijh{k.k esa] dks;Ecrwj ¼18-95 fDOka- 
izfr gSDVs-½ vkSj tcyiqj ¼14-55 fDoa- izfr gSDVs-½ esa oa’kkoyh lhvksvkj 
159 esa vf/kdre cht mit ntZ dh xbZA lhvksvkj 164 dk fu”iknu 
dqekjxat ¼15-97 fDoa- izfr gSDVs-½ vkSj jk;x<+ ¼18-8 fDoa- izfr gSDVs-½ 
csgrj ik;k x;kA vU; dsanzksa] ;kuh txqnku] uolkjh] dksVk vkSj 
tkscuj esa ‘kh”kZ oa’kkofy;ka  Øe’k%  COR 170 (9.41 fDoa- izfr 
gSDVs-), COR 99 (15.09 fDoa- izfr gSDVs-), COR 160 (16.66 fDoa- 
izfr gSDVs-) vkSj COR 125 (17.50 fDoa- izfr gSDVs-) FkhaA  
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/kfu;k dh pwf.kZy QQwan ds fo:) ubZ ih<+h ds dodu’kdksa dh 
n{krk ij tkscuj esa ,d ijh{k.k fd;k x;kA lkr mipkjksa esa ls] 
gsDlkdksuktksy 5% SC @ 0.1% ds if.kZy fNM+dko ds lkFk 
U;wure ¼21-67%½ jksx mxzrk vkSj vf/kdre cht mit ¼15-13 fDoa- 
izfr gSDVs-½ ntZ dh xbZ] tcfd txqnku esa U;wure izfr’kr T7 esa] 
MkbukdkiZ ds fNM+dko esa] tks T6 ds lerqY; Fkk, izksfidksuktksy 
0.1% ds fNM+dko esa, T5] gsDlkdksukstksy 0.1% ds fNM+dko esa] 
T4 rFkk 0.2 % vknZz lYQj vkSj 0.1 % ,stksDlhLVªksfcu ds fNM+dko 
esa ikbZ xbZA  
 
thjk  

txqnku esa vYVjusfj;k vaxekjh] pwf.kZy QQwan vkSj eqj>ku jksx ds 
fo:) izfrjks/k ds fy, thjs dh dqy 18 oa’kkofy;ksa dh tkap dh xbZA 
lkuan thjk-5 esa U;wure vaxekjh jksx vkSj pwf.kZy QQwan jksx mxzrk 
¼Øe’k% 12.0 % vkSj 5.0 % ) ns[kh xbZA vaxekjh vkiru 32-5 ls 81-0 
izfr’kr ds chp FkkA 

thjs esa tSfod iks”kdrRo vkSj jksx izca/ku ij fd, x, ,d 
ijh{k.k esa 13 ijhf{kr mipkjksa esa ls] ml mipkj esa U;wure eqj>ku 
vkiru (11.1 %) vkSj vf/kdre cht mit (2.05 fDoa- izfr gSDVs-) 
ikbZ xbZ ftuesa 6 xzk- izfr fd- xzk- dh nj ls VªkbdksMekZ $ 5 % dh 
nj ls ,u,ldsbZ ds fNM+dko ds lkFk 2 Vu izfr gSDVs- dh nj ls 
oehZdEikslV dk e`nk iz;ksx $ cht mipkj fd;k x;k FkkA blds ckn 
ml mipkj esa U;wure eqj>ku vkiru (15.6%) vkSj vf/kdre cht 
mit (1.88 fDoa- izfr gSDVs-) ikbZ xbZ ftlesa 6 xzk- izfr fd- xzk- dh 
nj ls VªkbdksMekZ $ 5 % dh nj ls ,u,ldsbZ ds fNM+dko ds lkFk 
6 Vu izfr gSDVs- dh nj ls ,QokbZ,e ds e`nk  mipkj fd;k x;k 
FkkA ;s nksuksa mipkj daVªksy dh rqyuk esa] ftlesa vf/kdre eqj>ku 
vkiru (29.5%)  vkSj U;wure mit (1.11 fDoa- izfr gSDVs-½ ikbZ 
xbZ] dkQh vf/kd Js”B ik, x,A   

 
lkSaQ  

o”kZ ds nkSjku lhohVh esa loZJs”B fu”iknu djus okyh oa’kkofy;ka 
Fkha % tkscuj esa FNL 106 (24.84 fDoa- izfr gSDVs-), txqnku esa 
FNL 105 (16.88 fDoa- izfr gSDVs-), dqekjxat esa FNL 112 
(15.34 fDoa- izfr gSDVs-) rFkk tcyiqj esa  FNL-109 (11.91 fDoa- 
izfr gSDVs-)A  

tkscuj esa 75 izfr’kr vkjMh,Q ds lkFk fMªi flapkbZ fd, tkus 
ls dkQh mPp ikni ÅapkbZ ¼121-3 ls- eh-½] izfr ikni iq”iN= la- 
¼29-22½] izfr iq”iN= iq”i la[;k ¼24-04½] cht izfr iq”iN= ¼391-5½] 
VsLV osV ¼6-15 xzk-½] cht mit ¼24-78 fDoa- izfr gSDVs-½ vkSj ty 
mi;ksx n{krk ¼5-72 fd- xzk- izfr gSDVs--fe- eh-½ izkIr dh xbZ vkSj 
ty esa 18.9% dh cpr gqbZA rFkkfi] ;g  100%  vkjMh,Q ds 
lkFk fMªi moZjhdj.k vkSj 100% vkjMh,u ds lkFk fMªi moZjhdj.k 
ds lerqY; FkhA 
 
esFkh  

 esFkh ds 30 thuiz:iksa dks nks i;kZoj.kksa esa] vFkkZr flafpr ¼iw.kZ 
flapkbZ ds lkFk½ vkSj lw[kk ¼de flapkbZ ds lkFk ¼flapkbZ dh vk/kh 
ek=k flafpr mipkj ds fy, mi;ksx dh xbZ Fkh½ fLFkfr esa cqokbZ dh 
xbZA lkekU; flapkbZ ds lkFk thuiz:i UM 55, UM 38, UM 58, 
vkSj UM 46 rFkk de flapkbZ fLFkfr;ksa esa UM 40, UM 52, UM 
54 vkSj UM 56 mPp mit’khy ik, x,A ncko lwpdkadksa ds vk/kkj 

ij] UM 53, UM 54, UM 56 vkSj UM 65 dks ueh ncko@lw[kk 
fLFkfr;ksa ds fy, okafNr oa’kkofy;ksa ds :i esa ik;k x;kA 

 lefUor fdLexr ijh{k.k esa nks tkap fdLeksa ds lkFk esFkh dh 14 
oa’kkofy;ksa ds ewY;kadu esa lcls vf/kd cht mit txqnku vkSj dksVk 
esa ,Qthds-118 esa ntZ dh xbZ] tcfd dqekjxat] uolkjh] jk;x<+ 
vkSj tkscuj esa mPp mit’khy oa’kkofy;ka Øe’k% FGK 108 (13.33 
fDoa- izfr gSDVs-), FGK 83 (14.19 fDoa- izfr gSDVs-), FGK 117 
(22.20 fDoa- izfr gSDVs-) ,oa FGK 109 (21.22 fDoa- izfr gSDVs-) 
FkhaA  

 
vtokbu  

jk;x<+ esa vtokbu 1 esa nks tkap fdLeksa] ;kuh AA-1 (4.9 fDoa- 
izfr gSDVs-) ,oa AA -2 (4.7 fDoa- izfr gSDVs-) dh rqyuk esa vf/kdre 
cht mit (6.1 fDoa- izfr gSDVs-) ntZ dh xbZ] tcfd txqnku esa 
thuiz:i JA-187 (15.96 fDoa- izfr gSDVs-) dks loZJs”B thuiz:i ds 
:i esa ik;k x;kA dqekjxat esa ewY;kadu dh xbZ 13 vtokbu 
oa’kkofy;ksa esa ls] NDAJ-10 (8.26 fDoa- izfr gSDVs-) esa rFkk mlds 
ckn AA-6 (7.99 fDoa- izfr gSDVs-) vkSj JA-187 (7.71 fDoa- izfr 
gSDVs-) esa vf/kdre mit izkIr dh xbZA   

tkscuj esa o”kZ 2016-17 vkSj 2017-18 ds nkSjku vtokbu ds 
lhohVh esa ewY;kadu dh xbZ oa’kkofy;ksa ds vkSlr fu”iknu esa  tkap 
fdLe AA-2 (7.96 fDoa- izfr gSDVs-), HAJ-18 (7.59 fDoa- izfr 
gSDVs-) vkSj IA-1 (7.54. fDoa- izfr gSDVs-) dk fu”iknu Js”B ik;k 
x;kA  

 
dykSath  

dykSath ds lefUor fdLexr ijh{k.k esa] vf/kdre cht mit 
(6.39 fDoa- izfr gSDVs-) dksVk esa oa’kkoyh AN-23 vkSj AN-1 esa] 
dqekjxat esa NDBC-20 (8.19 fDoa- izfr gSDVs-) esa] jk;x<+ esa bfUnjk 
fuxsyk-1 (7.7 fDoa- izfr gSDVs-) esa rFkk dY;k.kh esa HKL-T (7.7 
fDoa- izfr gSDVs-) esa ntZ dh xbZA 
 
xq.koÙkk jksi.k lkexzh dk mRiknu vkSj forj.k  

,vkbZlhvkjih-elkyk ds dsanzksa us Mh,,lMh ds lkFk dkyh fepZ 
dh 4-16 yk[k tM+;qDr dYkeksa] byk;ph ds 10338 ldlZ] gYnh dh 
50 Vu] vnjd dh 30 Vu] tk;Qy dh 1258 dyeksa] tk;Qy dh 
247 ikS/kksa] nkyphuh dh 265 dyeksa rFkk nkyphuh dh 3000 ikS/kksa dk 
cgqxq.ku vkSj forj.k fd;kA cht elkyk esa] /kfu;k ds 324 fDoa- dk 
mRiknu] thjs dk 70 fDoa-] lkSaQ dk 27-6 fDoa-] esFkh dk 80 fDoa- rFkk 
vtokbu cht lkexzh dk 60-5 fd- xzk- dk mRiknu vkSj forj.k 
fd;k x;kA 

 
izkS|ksfxdh dk gLrkarj.k   

fofHkUu dsanzksa ds oSKkfudksa us vR;k/kqfud izkS|ksfxfd;ksa ds izlkj 
gsrq lefiZr iz;kl fd,] D;ksafd dksbZ Hkh vulq/kku rHkh lkFkZd dgk 
tk ldrk gS tc mlds ifj.kke fdlkuksa rd igqaprs gSa vkSj fdlku 
muls ykHkkfUor gksrs gSaA o”kZ ds nkSjku iznf’kZr dqN izkS|ksfxfd;ka 
fuEukuqlkj gSa % 

 
mPp mit’khy fdLesa - fdlkuksa ds fy, cjnku  
 vksfM’kk ¼iksVkaxh½ esa 34 gSDVs- esa dkyh fepZ dh mUur fdLeksa ij 

izn’kZuA 
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 mPp mit’khy vnjd fdLeksa ij pkj izn’kZu ¼lksyu½A 
 gYnh dh 11 mPp mit’khy fdLeksa ij ,Q,yMh ¼xqaVwj½A 
 mPp mit’hy gYnh fdLe lhvks 2 dk izn’kZu ¼dks;Ecrwj½A 
  gYnh] /kfu;k] lkSaQ vkSj esFkh dh fofHkUu mPp mit’khy fdLeksa 

dk izn’kZu ¼dqekjxat½ 
 esFkh] thjk vkSj lkSaQ dh mPp mit’khy fdLeksa ij N% izn’kZu 

¼tkscuj½  
  

U;wure O;; ds fy, jksi.k lkefxz;ksa dk Rofjr cgqxq.ku  
 gYnh esa izksVªs izkS|ksfxdh] nks dfydkvksa okys gYnh cht jkbtkse 

dk cht mipkj vkSj jksi.k dh mFkyh D;kjh fof/k ¼dkekjkiYyh½A 
 3.00 ,dM+ {ks=Qy esa gYnh izfrjksi.k ds fu”iknu ij ,Q,yMh 

¼dks;Ecrwj½A 
 Mh,l,Mh ds lg;ksx ls gYnh] vnjd] /kfu;k vkSj djh iÙkk d 

fy, gkbZ-Vsd mRiknu izkS|ksfxdh ij izf’k{k.k ¼dks;Ecrwj½A 
 vnjd vkSj gYnh ds fy, izksVªs izlkj.k rduhd] tk;Qy esa 

lkW¶V oqM xzkf¶Vax rduhd rFkk dksdqe] cq’k iSij mRiknu 
izkS|ksfxdh dk izn’kZu ¼nkiksyh½A 

 
enj uspj fodflr djus ds fy, tSfod Ñf”k  
 dkyh fepZ esa tSfod Ñf”k ij izn’kZu ¼;jdkSM½ 
 vksfM’kk ds dksjkiqV] xtkifr ,oa da/keky ftyksa esa 4-5 gSDVs- 

esa tSfod vnjd mRiknu dk izn’kZu ¼iksVkaxh½A 
 nkyphuh] f’keyk fepZ] tk;Qy dyeksa rFkk f’keyk fepZ ds fy, 

mi;qDr ekud ds lkFk ukfj;y] lqikjh vkSj cgq Qly iz.kkyh esa 
varj-Qly ij pkj izn’kZu ¼ifUu;wj½A 

 
ty ds laj{k.k ds fy, fMªi flapkbZ  
 NksVh byk;ph esa fMªi flapkbZ iz.kkyh ij izn’kZu ¼eqnqxsjh½ 
 dkyh fepZ esa fMªi flapkbZ iz.kkyh ij izn’kZu ¼ifUu;wj½ 

  
izpkyu O;;ksa ds U;wurehdj.k ds fy, ;kaf=dhdj.k  
 Mhty pkfyr gYnh ckW;yj vkSj gYnh fMxj dk izn’kZu ¼xqaVwj½ 
 nkyphuh ds fNyds gVkuk] dkyh fepZ vkSj gYnh ds izlaLdj.k 

dh rduhd dk izn’kZu ¼nkiksyh½ 
 

mijksDr QhYM Lrjh; izn’kZuksa ds vykok] oSKkfudksa dks 
izkS|ksfxfd;ksa ds ckjs esa vkSj vf/kd voxr djk;k x;k ftlds fy, 
izf’k{k.k] lsfeukj vk;ksftr fd, x, ftuesa oSKkfudksa us lalk/ku 
O;fDr ds :i esa Hkkx fy;kA fofHkUu ehfM;k ek/;eksa ¼lekpkj-i=] 
jsfM;k okrkZ vkSj Vh- oh- dk;ZØe½ ls Hkh mUgsa voxr djk;k x;kA 
 
lQy xkFkk,a  
 
fdlkuksa dh vk; esa o`f) djus ds fy, dkyh fepZ dh [ksrh 

dkyh fepZ dukZVd ds mÙkj dUuM+ dh ,d egRoiw.kZ elkyk 
Qly gSA orZeku ifjn`’; esa] tgk¡ vf/kdrj fdlku ckxokuh dks de 
ykHkizn O;olk; ekurs gSa vkSj dbZ ;qok csgrj thou dh [kkst esa 
egkuxjh; ‘kgjksa dh vksj iyk;u dj ysrs gSa] ,sls esa Hkh Jh jfoUnz 
th- HkV] dukxksMq xkao] ;sykiqj] mÙkj dUuM+ ftyk] dukZVd us vius 
4 ,dM+ {ks=Qy okys cxhps esa ¼iqjkus ,oa u, {ks= lfgr½ dkyh fepZ 
dh [ksrh dj cM+h lQyrk gkfly dh gSA mUgksaus ifUu;wj 5] fiutkj 

eqaMk vkSj ifUu;wj 1 dk jksi.k fd;kA mUgksaus vius 700 iqjkuh dkyh 
fepZ csyksa ls 15 fDoa- dkyh fepZ dh mit izkIr dh vkSj twu 2016 
ds nkSjku mUgksaus 1700 ubZ csysa jksfir dhaA og oSKkfud fof/k;ksa ls 
dkyh fepZ dh [ksrh dj jgs gSa vkSj ckxokuh fo’ks”kKksa dh lykg ds 
vuqlkj mUgksaus viuh Hkwfe esa mi;qDr fMªi flapkbZ iz.kkyh LFkkfir dh 
gSA muds dkyh fepZ ds jksi.k esa] /khek eqj>ku jksx fu;a=.k esa gS 
D;ksafd mUgksaus fo’ofo|ky; }kjk laLrqr —f”k fØ;kvksa ds iSdst ds 
vuqlkj] ikni laj{k.k mik;ksa dks fu;fer :i ls viuk;kA mUgksaus 
cjlkr ds fnuksa esa vf/kd ls vf/kd ikuh ds fu”dklu ds fy, 
fNfnzy ihohlh ikbiksa dk iz;ksx djrs gq, mi;qDr Hkwfexr ty 
fudklh iz.kkyh LFkkfir dh gSA ;|fi] igys mUgsa dkyh fepZ dh 
oSKkfud [ksrh ds ckjs esa dksbZ tkudkjh ugha Fkh] ysfdu vc og dkyh 
fepZ dh lQyrkiwoZd [ksrh dj ,d ;qok m|eh rFkk ,sls ;qokvksa ds 
fy, ,d vkn’kZ cu pqds gSa] tks Lo;a dk m|e LFkkfir djuk pkgrs 
gSa vkSj Lo;a dk ckWl cuuk pkgrs gSaA   
 

fefJr Qly iz.kkyh - fdlkuksa ds fy, vfrfjDr vk; dh 
izcy laHkkouk   

fefJr Qly iz.kkyh fdlkuksa ds fy, vfrfjDr vk; lqfuf’pr 
djrh gSA nkiksyh rkyqd ds mlxkao ds Jh ek/ko ejkBs us ch- ,l- 
ds- ds- oh] nkiksyh esa vk;ksftr vusd izf’k{k.kksa esa Hkkx ysdj dkyh 
fepZ esa fefJr Qly iz.kkyh dh ladYiuk ds ckjs esa tkudkjh izkIr 
dhA muds fnekx esa vius lqikjh jksi.k esa dkyh fepZ dh [ksrh djus 
dk fopkj vk;kA ch- ,l- ds- ds- oh] nkiksyh ds oSKkfudksa ls ckrphr 
dj Jh ek/ko us o”kZ 2012 ds nkSjku yxHkx 0-50 gSDVs- {ks=Qy esa 
lqikjh vk/kkfjr fefJr Qly iz.kkyh dk jksi.k fd;kA dkyh fepZ dh 
[ksrh ls mUgsa vc vPNs ykHk izkIr gks jgs gSa D;ksafd mUgksaus izfr csy 
10 fd- xzk- rkth csjh dh mPp mit izkIr dhA mUgksaus vius mRikn 
dks eqacbZ ds cktkj esa cspkA gjh dkyh fepZ dh Likbd ¼rktk otu 
ds vk/kkj ij½ dk vkSlr ewY; yxHkx #- 200 ls 225 izfr fd- xzk- 
gSA cM+s vkHkkj ds lkFk og vkt Hkh ch- ,l- ds- ds- oh] nkiksyh ds 
ml oSKkfud dks ;kn djrs gSa ftlus mUgsa —f”k fØ;kvksa ds iSdst] 
Nk;k dk fofu;eu] varj-—f”k] izf’k{k.k] NaVkbZ dk;ksZa vkSj ikni 
laj{k.k mik;ksa ds ckjs esa lykg nsus gsrq muds cxhps dk fu;fer :i 
ls nkSjk fd;kA     

 
mPp ykHk izkIr djus gsrq mPp mit’khy vjnd vkSj gYnh 
fdLeksa dh [ksrh  

o”kZ 1995 ls] iksVkaxh ds ;qok m|eh —f”k fØ;kvksa ds csgrj iSdst 
ds lkFk vjnd vkSj gYnh ds [ksrh djus ds fy, vkxs vk,A vnjd 
¼lqizHkk½ vkSj gYnh ¼jksek½ dh mPp mit okyh fdLeksa dh jksi.k 
lkexzh N% mUur’khy fdlkuksa dks nh xbZ vkSj ,p,vkj,l] iksVkaxh esa 
,vkbZlhvkjih-elkyk dsanz ds oSKkfudksa }kjk csgrj izkS|ksfxdh ds 
lkFk mUgsa izf’k{k.k fn;k x;kA mPp ykHk izkIr dj lQyrk gkfly 
djus ds ckn vusd csjkstxkj ;qok vkSj fdlku vnjd rFkk gYnh dh 
[ksrh djus ds fy, vkdf”kZr gq, gSaA mUgksaus 16-6 gSDVs- Hkwfe ls vjnd 
ds 16-12 Vu dk rFkk gYnh ds 4-22 Vu dk mRiknu fd;kA mUgksaus 
3000 #i, izfr fDoaVy dh nj ls vnjd vkSj 2500 #i, izfr 
fDoaVy dh nj ls gYnh ¼Vh,y cht½ dks cspkA    

okjkaxy ls jkek—“.k jsM~Mh ,d izxfr’khy fdlku gSa vkSj mUgksaus 
Mqfxjkyk jsM fdLe ds lkFk izfr ,dM+ {ks=Qy ls yxHkx 18-0 Vu 
gYnh dh mit izkIr dhA mUgksaus gYnh dh —f”k fØ;kvksa ds iSdst] 
tSlk fd gYnh vuqla/kku dsanz] dkekjiYyh }kjk ,d iqLrd ¼ilqiq 
lkxq½ esa izdkf’kr fd;k x;k Fkk] dks iwjh rjg viuk;kA 
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futkekckn ds fpUuk jsM~Mh ekfxMh us gYnh dh vkB fdLeksa 
¼jktsUnz lksfu;k] jktsUnz lksukyh] oa’kkoyh la- 48] oa’kkoyh la- 79] 
lyse] Mqfxjkyk jsM] ihVh,l-10 vkSj jktkiqjh½ dh [ksrh dhA muds 
Hkw[kaM esa ,d izn’kZu fd;k x;kA mUgksaus izfr ,dM+ {ks=Qy 20 ls 22 
Vu dh mit izkIr dh vkSj muds gYnh mRikn dks vkxkeh ekSle ds 
fy, cht lkexzh ds :i esa mi;ksx fd;k x;kA    
 
vHkh rd misf{kr tutkrh; fdlkuksa ds fy, dY;k.kdkjh 
mik;  

tutkrh; mi;kstuk ds varxZr Hkk—vuqi-,vkbZlhvkjih-elkyk 
ds rhu dsanz gSa] vFkkZr vksfM’kk dsiksVkaxh] vka/kz inzs’k ds fparkiYyh 
vkSj NÙkhx<+ ds jk;x<+ esaA ;s dsanz fuEufyf[kr ds ckjs esa fdlku 
izf’k{k.k dk;ZØeksa dk vk;kstu dj tutkrh; fdlkuksa ds mRFkku ds 
fy, dk;Z djrs gSa ftlds ifj.kkeLo:i 2008 tutkrh; fdlku 
ykHkkfUor gq, gSaA 

 
 vnjd esa QlyksÙkj izca/ku fof/k;ka 
 gYnh] dkyh fepZ vkSj yach dkyh fepZ esa elkyk fdLeksa vkSj 

QlyksÙkj izlaLdj.k dh csgrj miyC/krkA 
 ckxokuh Qlyksa esa vkbZih,e izkS|ksfxfd;kaA 
 nkyphuh esa fNydk mrkjus dh rduhd vkSj nkyphuh ,oa 

tk;Qy esa cgqxq.ku rduhdsaA 
 tSfod vnjd vkSj gYnh dh [ksrhA 
 csekSle /kfu;k dh [ksrhA 
 >adkjxqMk] iksVkaxh esa tSfod vnjd dh [ksrh rFkk xtkifr esa 

dkyh fepZ dh [ksrh ds fu”iknu ij izn’kZuA  
 dkyh fepZ dh 4500 dyesa] nkypuh dh 1500 ikS/ksa] byk;ph dh 

1000 ikS/ksa] gYnh ds 15 Vu] vnjd ds  15 Vu rFkk /kfu;k ds 
1-5 fDoaVy dk mRiknu fd;k x;kA  

 
vHkh rd nksgu ugha fd, mÙkj iwoZ esa vUos”k.k  

vnjd ds thok.kfod eqj>ku jksx ds izca/ku ds fy,] LFkk;h 
elkyk mRiknu gsrq mÙkj iwoZ esa ck;ks,tsaVksa ds lkFk ,d lkSjhdj.k 
ijh{k.k vkjaHk fd;k x;kA   

ckjkikuh esa] ml mipkj esa 37-49 Vu izfr gSDVs- dh vf/kdre 
mit ntZ dh xbZ ftlesa ,QokbZ,e $ lw{e iks”kdrRoksa dks ‘kkfey 
fd;k x;k FkkA blds ckn ,QokbZ,e $ 10% oehZok’k ls 100% 
tSfod [kkn ds mipkj esa 36-85 Vu izfr gSDVs- dh mit izkIr dh 
xbZA ,QokbZ,e $ lw{e iks”kdrRoksa ls 100% tSfod [kknksa ds mipkj 
esa 20-37% dh mPp ‘kq”d fjdojh ntZ dh xbZ rFkk fdlkuksa dh fof/k 
ds vuqlkj 19-37 % dh U;wure ‘kq”d inkFkZ fjdojh ntZ dh xbZA 
vnjd $ 10% oehZok’k ds lkFk 75% ukbVªkstu okys mipkj esa 
3.94% dk mPp js’kk rRo ik;k x;k] tcfd ,l,;w }kjk laLrqr —
f”k-fØ;k iSdst esa 3.55% dk U;wure js’kk rRo ik;k x;kA ,l,;w 
}kjk laLrqr —f”k fØ;k iSdst esa  vksfy;ksjsflu  rRo  lcls   vf/kd  
 
 
 
 
 
 

(4.31%) ntZ fd;k x;k vkSj ,QokbZ,e $ 10% oehZok’k ls vnjd 
esa 75% vko’;drk ds lkFk fd, x, mipkj esa 3.82% dk U;wure 
vksfy;ksjsflu rRo ntZ fd;k x;kA  
fetksje esa gYnh esa tSfod —f”k ds fy, fd, x, ijh{k.k esa ;g ik;k 
x;k fd lcls vf/kd mit ¼34-44 Vu izfr gSDVs-½ ml mipkj ds 
lkFk ntZ dh xbZ ftlesa gYnh ds fy, 75 izfr’kr ukbVªkstu 
vko’;drk ds cjkcj 100 izfr’kr tSfod [kkn dks ‘kkfey fd;k x;k 
FkkA blds ckn gYnh ds fy, 100 izfr’kr ukbVªkstu vko’;drk ds 
cjkcj 100 izfr’kr tSfod [kkn iz;ksx fd, x, mipkj esa 33-21 Vu 
gSDVs- dh mit rFkk gYnh ds fy, 75 izfr’kr ukbVªkstu vko’;drk 
$ lw{e iks”kdrRo mipkj esa 32-69 Vu gSDVs- dh mit ntZ dh xbZA 
blds vykok] lcls vf/kd ‘kq”d inkFkZ rRo (13.95%) ml mipkj 
esa izkIr fd;k x;k ftlesa gYnh ds fy, 100 izfr’kr ukbVªkstu 
vko’;drk ds cjkcj 100 izfr’kr tSfod [kkn dks ‘kkfey fd;k x;k 
FkkA blds ckn 100 izfr’kr tSfod [kkn $ ¼10 izfr’kr oehZok’k½ 
okys mipkj esa rFkk 100 izfr’kr tSfod [kkn $ lw{e iks”kdrRo okys 
mipkj esa Øe’k% 13.43% vkSj  13.37% dh mPp ‘kq”d inkFkZ 
fjdojh izkIr dh xbZA  
 
lg;ksx  

,vkbZlhvkjih-elkyk us fuEufyf[kr ds lkFk lg;ksx LFkkfir 
fd, gSa   
 Hkk—vuqi-vkbZvkbZ,lvkj] dks>hdksM }kjk foeksfpr 

izkS|ksfxfd;ka 
 tutkrh; {ks=ksa esa izkS|ksfxfd;ksa ds izlkj ds fy, elkyk cksMZ  
 xq.koÙkkRed jksi.k lkexzh ds mRiknu vkSj vkiwfrZ ds fy, 

,evkbZMh,p ¼,dh—r ckxokuh fodkl fe’ku½ 
 tutkrh; {ks= esa mPp mRiknu izkS|ksfxfd;ka ds izlkj ds 

fy, ,uthvks 
 c<+rs mRiknu] mRikndrk vkSj fdlkuksa dh vk; c<+kus ds 

fy, jkT; —f”k foHkkxA 
 dkWQh mRiknd {ks=ksa esa dkWQh vk/kkfjr dkyh fepZ Qly 

iz.kkyh LFkkfir djus gsrq dkWQh cksMZA  
 
fuxjkuh  

,vkbZlhvkjih-elkyk dsanzksa }kjk lapkfyr vuqla/kku ifj;kstukvksa 
vkSj dk;ZØeksa dh fuxjkuh ihlh ;wfuV ds ifj;kstuk leUo;d vkSj 
oSKkfudksa }kjk dh xbZ ftUgksaus fofHkUu dsanzkssa vkSj ijh{k.kkRed Hkw[kaMksa 
dk nkSjk fd;kA bl o”kZ ds nkSjku 11 dsanzksa dk nkSjk fd;k x;k ftuesa 
fu;fer] lg;ksxh] LoSfPNd vkSj ifj;kstuk eksM dsanz ‘kkfey gSaA dsanzksa 
ds dk;Zdykiksa dh fuxjkuh dasnzksa }kjk Hksth xbZ ekfld fjiksVksZa] v)Z-
ekfld ,oa okf”kZd fjiksVZ ds vk/kkj ij Hkh dh xbZA okf”kZd dk;Z’kkyk 
dk vk;kstu MkW- okbZ- ,l- vkj- ckxokuh fo’fo|ky;] yke] xqaVwj] 
vka/kz izns’k ds ckxokuh vuqla/kku dsanz esa fnukad 10 ls 12 vDrwcj] 
2017 ds nkSjku fd;k x;kA   
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EXECUTIVE SUMMARY

 
 

 
 

ICAR-All India Coordinated Research 
Project on Spices with 38 centres (19 regular, 
10 co-opting and 9 voluntary centres) spread 
over 14 agro climatic zones in 23 states of the 
country coordinates the research activities on 
spice crops like black pepper, large 
cardamom, small cardamom, ginger, turmeric, 
cinnamon, nutmeg, clove, coriander, cumin, 
fennel, fenugreek, ajwain and nigella. Annual 
budget for the year 2017/18 was Rs. 637 lakhs 
as ICAR share. 
 
New Initiatives 

In line with food safety assurance and 
minimization of the pesticide residue in spices, 
efficacy trials in coriander and cumin were 
initiated in various seed spice centres of 
AICRPS. 

For sustainable production of spices, new 
programme on the management of bacterial 
wilt of ginger through chemicals and 
bioagents have been undertaken in various 
AICRPS centres of different agro climatic 
regions. 

For the evaluation of genotypes for specific 
traits, various AICRPS centres have 
undertaken Coordinated varietal trials in spice 
crops like black pepper, cardamom, coriander, 
cumin, fennel and fenugreek. 

 
Varieties recommended for release in 

28th AICRPS workshop 

Six high yielding varieties of spices (2 in 
turmeric, 2 in coriander, 1 fenugreek  and 1 
cassia) were recommended for release in 
XXVIII AICRP on Spices workshop held at 
Horticultural Research Station, Dr. Y. S. R. 
Horticultural University, Lam, Guntur, Andhra 
Pradesh. 

High quality varieties- industries need 
 NDH-8 (Narendra Saryu) – turmeric variety 

from Narendra Dev University of Agriculture 
& Technology, Kumarganj, Faizabad, Uttar 
Pradesh with high curcumin content (5-6%), 
more number of primaries with yield 
advantage of 10 % was recommended for 
release at national level 

 Gujarat Coriander -3 – coriander variety 
from Centre for Research on Seed Spices 
(CRSS), SDAU,  Jagudan with high volatile 
oil (0.52 %), high linalool (72.16 %) and high 
yield potential (16.94  q ha-1) was 
recommended for release in Gujarat 

 Ajmer Fenugreek 5-  fenugreek variety 
developed by ICAR-NRC on Seed Spices, 
Ajmer with high seed yield (17.21 q ha-1), 
high antioxidant content (66.428 mg/ BHTE/ 
ppm) and suitable for green leaf production 
under shade net condition in summer season 
was recommended for release at national level. 

 IISR Cassia (D1)- a new selection of cassia 
with low coumarin content was developed for 
the first time in the country by  Dr. BS 
Konkan Krishi Vidhyapeeth, Dapoli in 
collaboration with  ICAR-IISR, Kozhikode 
and TNAU, HRS, Pechiprai. 
 
Biotic stress varieties- for food safe spice 
production 

 CL 34 – turmeric variety developed by Tamil 
Nadu Agricultural University, Coimbatore 
with tolerance to leaf spot and leaf blotch and 
curcumin content of 3% was recommended for 
release in Tamil Nadu. 

 Ajmer Coriander 2 developed by ICAR-
NRC on Seed Spices, Ajmer for stem gall 
resistance, high linalool content (71.7 %) and 
and early maturing type was recommended for 
release at national level.  
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 Technologies developed in 28th 
AICRPS workshop 
 Seven location specific technologies in 
different spice crops for various states were 
developed in XXVIII Annual workshop of 
AICRPS. 
 
More crop per drop- for efficient 
utilization of water 

 Standardization of drip fertigation in Black 
pepper under Kerala conditions 

Drip  irrigation in black pepper @ 8 litres 
of water daily and 50 RDF (half the 
Recommended Dose of Fertilizer as liquid 
fertilizer – 19:19:19 mixture ) in 3 equal splits 
at weekly intervals during the months of  June, 
September and February was beneficial than 
the conventional method of irrigation and 
basal fertilizer application with the highest 
benefit cost ratio (2.07). 

 Standardization of fertigation in cardamom 
for Karnataka 

Application of irrigation 9 litres per clump 
per day along with 100% recommended dose 
of fertilizers through drips gives the highest 
capsule yield (316.16 kg ha-1) in cardamom 
with BC ratio of 3.37. 

 
Organic nutrient management- for 
sustainable spice production 

 Organics for yield enhancement in small 
cardamom in Karnataka 

Application of Jeevamrutha (20 l per 
clump) +Azosprillum (10 g/clump) + PSB (10 
g/clump) + Trichoderma (10 g/clump) 
improved the yield of cardamom (318.26 kg 
ha-1) with BC ratio of 1:5.09. 
 
Micro nutrient supplementation- for 
balanced nutrition 

 Micro nutrient management in fennel  in  
Gujarath 

Application of fertilizer to fennel with RDF 
of  90 + 30 kg NP per ha along with 200 kg 
FYM enriched with   3.0 kg Fe + 1.5 kg Zn per 
hectare as basal application in furrow for light 
textured soils deficient in iron and zinc 
produces maximum yield (14.27 q/ha) with a 
BC ratio of 2.11. 

 
Soil nutrient amendment- for 
maintaining soil health 

 Liming in cardamom for Kerala 
In acidic loamy soils of Kerala, application 

of 2 kg dolomite for 3 years improves the 
yield (2763.30 g plant-1) in  cardamom with B: 
C ratio of 2.42. 
 

 Management of blight and powdery mildew 
by spacing and potash application in cumin 
in Gujarath 

Line sowing of cumin @ 30 x 10 cm and 
application of Potash @ 20 kg/ha along with 
recommended dose of fertilizers reduces the 
incidence of blight (PDI- 17.3) and powdery 
mildew (PDI- 5.7) with maximum yield (363 
kg / ha) and BC ratio of 2.41. 

 
Weed management- for mitigating 
labour shortage 

 Utilization of herbicides for the effective 
control of weeds in ginger for Andhra 
Pradesh 

Under severe shortage of labour for hand 
weeding,   application of  Oxyflurofen  as  pre-
emergent herbicide @ 500 ml per ha at second 
day after sowing followed by application of 
Quazilophop ethyl as post-emergent herbicide 
@1 litre per ha at 30 days of crops stage 
followed by hand weeding at 90 days of crop 
stage reduces 3-4 manual hand weeding 
required and gives a BC ratio of 2.96 with a 
yield of 22.79 t/ ha was recommended for 
ginger in Chinthapalle condition. 
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Reaserch Achievements 
Black Pepper 

During 2017-18, Pepper Research Station, 
Panniyur has collected five black pepper 
drought tolerant lines and HRS, Sirsi has 
collected 14 accessions of black pepper 
bringing the total germplasm holding of black 
pepper to 873. On evaluating twenty two 
accessions of black pepper for quality 
characters at Sirsi centre revealed that SV-7 
recorded highest piperine (5.49%) and 
oleoresin (10.74%) content. In Coordinated 
Varietal Trial of black pepper, maximum fresh 
berry yield was recorded HB 20052 (4500 g 
vine-1) followed by Acc.no.53 (4380 g vine-1) 
at Panniyur, Panniyur-1 (637.76 g vine-1) 
followed by P-8 (507.44 g vine -1) at 
Chintappalle and Panniyur 1 (1230 g vine-1) at 
Dapoli. In RARS, Ambalavayal, 100 berry 
weight was also found to be maximum in HP 
813 (17.4g) followed by PRS 17 (17 g). In the 
case of 100 berry volume, highest value was 
recorded in Coll 1041 (24.41) followed by 
Panniyur 1 (21.50). 

  During 2017-18 good yield was obtained in 
black pepper based mixed cropping system in 
PRS, Panniyur. Among the intercrops, 
elephant foot yam recorded maximum yield of 
8.53 kg followed by greater yam (7.25) kg) 
from an inter space of 4 m x 2 m spacing 
between black pepper. Whereas in RARS, 
Ambalavayal, on quantifying the economic 
produce of different intercrops of juvenile 
black pepper garden revealed that tapioca 
(10.18 t ha-1) recorded maximum yield 
followed by arrowroot and elephant foot yam 
with 4.81 t ha-1 and 3.62 t ha-1 yield 
respectively. 

In an experiment on the biological 
management of slow decline in black pepper 
at Dapoli, minimum per cent disease intensity 
was recorded (6.78) in the treatment with soil 
application of Pochonia chlamydosporia @ 2 

kg vine-1 followed by soil drenching with 
Pseudomonas fluorescens IISR-6 @ 2% (106 

cfu) (drench 3 L vine-1) and was significantly 
superior to rest of the treatments at Dapoli. 
 
Small Cardamom 

A total of 189 cardamom accessions are 
presently conserved in the gene bank at 
Cardamom Research Station, Pampadumpara. 
Among them 73 cardamom accessions (CRSP 
1-73) received IC numbers (547920 to 
547992) from the National Bureau of Plant 
Genetic Resources, New Delhi. All the 
characters including yield and biotic stress 
characters, except Azhukal incidence had 
shown significant difference among the 
accessions at 5% confidence levels. HY 13 
recorded the highest fresh yield (3.4 kg/plant) 
followed by HY 12 (2.7 kg/ plant)  

Evaluation of new insecticides for thrips 
control in small cardamom revealed that 
fipronil 5 SC @ 0.005% showed highest per 
cent reduction of infestation (88.26%) 
followed by Imidacloprid 17.8 SL @ 0.0089% 
with 78.74% infestation.  Spinosad 45 SC @ 
0.0135% and quinalphos 25 EC @ 0.05% 
were also found effective in reducing the 
infestations (75.29% and 70.31% respectively) 
and were on par with each other.  
 
Large Cardamom 

A total of 10 genotypes of large cardamom 
were collected from different part of Sikkim 
and are being maintained at ICAR Research 
Complex for NEH Region, Regional Stationat 
Gangtok. Surveillance of insect-pests on large 
cardamom in Sikkim at ICAR- NOFRI, 
Research farm, Tadong revealed that the 
infestation of different hairy caterpillar was 
more during the month of November- 
December.  

In an experiment to evaluate the efficacy of 
biopesticides viz., neem oil, Beauveria 
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bassiana, Metarhizium anisopliae, petroleum 
oil based agrospray, petroleum oil based 
horticultural spray, Bacillus thuringiensis and 
spinosad against insect pests of large 
cardamom viz., stem borer, shoot fly, leaf 
eating caterpillar and tea mosquito bug 
revealed that all the treatments showed 
effective results to control insect pests over the 
control. However, spinosad  45 SC @ 0.3 ml 
L-1 was found to be most effective to control 
all the pests (69.91 to 81.32% reduction of 
infestation over control) followed by neem oil 
(1500 ppm) @ 4 ml L-1 (61.32 to 67.64 % 
reduction of infestation over control) and 
petroleum agrospray @ 10 ml L-1 (52.22 to 
59.47 % reduction of infestation over control). 

 

Ginger 
Out of 181 ginger germplasm evaluated at 

Pottangi, 4 accessions gave more than 10 kg 
per 3m2 of fresh rhizome yield and 30 
accessions yielded more than 5 kg per 3m2. 
The range of plot yield being 0.15 Kg (No.6) 
to 13.0 kg per 3 m2 (KG-132) with the mean 
yield of 3.7 kg per 3 m2 in tested germplasms 
during Kharif 2017-18. The highest fresh 
rhizome yield was recorded by KG-132 (28.9 t 
ha-1) followed by PGS-41-1 (25.3 t ha-1) and 
Zo-9 (25.1t ha-1). 

The average fresh rhizome yield for three 
consecutive years 2015, 2016 and 2017 varied 
from 5.15 t ha-1 to 18.25 t ha-1. The local 
genotype Solan Giriganga (IC-593889/SG-26-
04) recorded  maximum  yield 18.25t  ha -1 

whereas, local check variety Himgiri yielded 
13.25 t ha-1and National check variety IISR 
Varada 8.57t ha-1. The rhizome rot disease 
incidence varied from 8.93-22.20 % with 
minimum in Solan Giriganga (IC-593889/ SG-
26-04). The high yielding promising genotype 
is superior/ comparable for quality attributes 
viz., dry matter recovery (21.01 %), essential 
oil (1.45 %), oleoresin (4.69 %) and crude 

fibre content (4.47 %) to the check variety 
Himgiri. Therefore, keeping in view the 
consistently good performance, the promising 
genotype Solan Giriganga (IC-593889/SG-26-
04) has been identified as promising variety 
for Western Himalayan Regions of the 
country. 
 
Turmeric 

In germplasm evaluation trails, 270 
turmeric germplasm lines were maintained and 
conserved at Kammarpally research station. 
On characterising turmeric lines using DUS 
descriptors, the accessions viz., Manapasupu 
(74.80 t ha-1) PCT-17 (67.66 t ha-1), CLI-366 
(66.67 t ha-1), West Bengal (65.73 t ha-1), NH-
1 (65.0 tha-1), CLI-Jyothi (64 t ha-1) and ACC 
No. 585 (63.73 t ha-1)  were the high yielders 
as compared to national check, IISR Prathibha 
(55.0 t ha-1). These lines were also screened 
against major foliar diseases.  

In the coordinated varietal trial of turmeric, 
twelve genotypes (IT 10, IT 23, IT 36 from 
Raigarh; RH 9/90, RH 80 from Dholi; TCP 
191 from Pundibari, NDH 11, NDH 128 from 
Kumarganj, PTS 18, PTS 38 from Pottangi 
and LTS 1, LTS 2 from Guntur) along with 
two checks (IISR Prathiba and BSR 2) were 
evaluated at different centres. The genotype 
TCP 191 was the top yielder at Pundibari 
(42.59 t ha-1) and Chintapalle (48.49 t ha-1) 
whereas the genotypes like NDH 11 (45.00 t 
ha-1) performed well in Coimbatore, LTS 2 
(62.0 t ha-1)  in  Kammarpally, LTS1 (26.2 t 
ha-1) at Kumarganj, PTS 18 (15.3 t ha-1) at 
Pottangi, IT 10 (28.00 t ha-1) at Raigarh and IT 
23 (26.67 t ha-1) at Navsari. 

Survey was conducted in Coochbehar and 
Jalpaiguri districts of West Bengal to identify 
and to assess the severity of the diseases in 
turmeric. Three well distributed locations 
within the identified areas were selected for 
the survey. Two major diseases of turmeric 
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namely leaf blotch (Taphrina spp.) and leaf 
spot (Colletotrichum spp.) were found to be 
prevalent in these areas. The survey revealed 
that leaf blotch disease severity in Coochbehar 
is on an average PDI of 13.89 and Jalpaiguri is 
on an average PDI of 12.61. Regarding leaf 
spot of turmeric it was found that disease 
severity in Coochbehar and Jalpaiguri block is 
on an average PDI of 19.87 and 18.57 
respectively. 

 
 
Tree Spices 

Among the nutmeg germplasm screened at 
Dapoli, average no. of fruits ranged from 180-
560. The average number of fruits was high in 
genotypes DBSKKVMF 24 (325), 
DBSKKVMF 23 (310), DBSKKVMF 19 
(280). The genotype DBSKKV 9772 recorded 
maximum dry nut yield (5152 g) and dry mace 
yield (599.2 g). The genotype DBSKKVMF 
29 is found to be promising considering its 
fruit weight, nut weight and mace weight. At 
Pechiparai, the nutmeg accession MF- 4 
recorded maximum number of fruits (330 
fruits /tree), single fruit weight (46 g) and the 
mace yield (140 g tree-1). 

The clove accession, SA-3 recorded the 
highest leaf length (18.50 cm), leaf breadth 
(7.50 cm) and dry bud yield (1.25 kg/ tree) at 
Pechiparai. Four promising genotypes were 
selected at Dapoli whose plant height varied 
from 4.90 to 5.50 m, girth ranged from 33.10 
to 38.10 cm and spread varied from 3.5 m to 
5.20 m. 

 In case of cinnamon, among the twelve 
accessions evaluated at Pechiparai, CV-5 
recorded maximum stem girth (26.00 cm), leaf 
yield (7.40 kg plant-1) and dry bark yield (630 
g plant-1) while local check recorded 
stem girth (25.00 cm), leaf yield (6.80 kg per 
plant) and dry bark yield (285 g per plant). 
 

Coriander 
In Coordinated Varietal Trial of coriander, 

maximum seed yield was recorded in the entry 
COR 159 at Coimbatore (18.95q ha-1) and 
Jabalpur (14.55q ha-1). COR 164 performed 
better in Kumarganj (15.97q ha-1) and Raigarh 
(18.8q ha-1). The top entries in other centres 
viz., Jagudan, Navsari, Kota and Jobner are 
COR 170 (9.41 q ha-1), COR 99 (15.09 q ha-1), 
COR 160 (16.66 q ha-1) and COR 125(17.50 q 
ha-1) respectively. 

An experiment on efficacy of new 
generation fungicides against powdery mildew 
of coriander was conducted at Jobner. Out of 
seven treatments, minimum (21.67%) disease 
intensity and maximum seed yield of 15.13 q 
ha-1 was recorded with foliar spray of 
Hexaconazole 5% SC @ 0.1% whereas at 
Jagudan, the minimum percent disease 
intensity was observed in T7, spraying of 
Dinocap and was at par with T6, spraying of 
Propiconazole 0.1%, T5, Spraying of 
Hexaconazole 0.1%, T4, spraying of wettable 
sulphur  0.2% and  spray  of  Azoxystrobin  
0.1 %. 
 
Cumin 

Total eighteen entries of cumin were 
screened for the resistance against Alternaria 
blight, powdery mildew and wilt disease at 
Jagudan. The minimum blight disease and 
powdery mildew disease intensity was noticed 
in Sanand Cumin-5 (12.0 % and 5.0 % 
respectively). The blight disease incidence 
ranged from 32.5 to 81.0 per cent. 

In a trial on organic nutrient and disease 
management    in    cumin,    out    of    thirteen  
treatments tested, minimum wilt incidence 
(11.1%) and maximum seed yield (2.05 q ha-1) 
were observed in the treatment containing soil 
application of vermi compost @ 2 t ha-1 + seed 
treatment with Trichoderma @ 6g kg-1 + spray 
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of NSKE @ 5% followed by the treatment of 
soil application of FYM @ 6t ha-1 + seed 
treatment with Trichoderma @ 6 g kg-1 + 
spray of NSKE @ 5%, exhibited 15.6% wilt 
incidence and 1.88 q ha-1 seed yield. Both 
these treatments were significantly superior 
over control, where maximum wilt incidence 
(29.5%) and minimum yield (1.11 q ha-1) were 
observed. 
 
Fennel 

The best performed entries in the CVT 
during the year were FNL 106 (24.84 q  ha-1) 
at Jobner, FNL 105 (16.88 q ha-1) at Jagudan, 
FNL 112 (15.34 q ha-1) at Kumarganj and 
FNL-109 (11.91 q ha-1) at Jabalpur. 

 The drip fertigation with 75% RDF 
recorded significantly higher plant height 
(121.3 cm), umbels per plant (29.22), 
umbellets per umbel (24.04), seeds per umbel 
(391.5), test weight (6.15g), seed yield (24.78 
q ha-1) and water use efficiency (5.72 kg/ha-
mm) along with 18.9 % of water saving at 
Jobner. However it remained at par to drip 
fertigation with 100 % RDF and  drip  
fertigation  with  100 %  RDN. 
 
Fenugreek 
 Thirty genotypes of fenugreek were sown 
in two environments namely irrigated (full 
supplement of irrigations) and drought 
(staggered irrigations (half of that given in 
irrigated treatment).The genotypes viz., UM 
55, UM 38, UM 58, and UM 46 in normal 
irrigation while UM 40, UM 52, UM 54 and 
UM 56 in staggered irrigation conditions were 
top yielders. Based on stress indices UM 53, 
UM 54, UM 56 and UM 65 were found to be 
the desirable entries for moisture stress/ 
drought conditions. 
 On evaluating fourteen entries of 
fenugreek along with two checks in 
coordinated varietal trial, the highest seed 

yield was recorded in FGK-118 at Jagudan 
and Kota whereas the top yielders at different 
centres like Kumarganj, Navsari, Raigarh and 
Jobner are FGK 108 (13.33 q ha-1), FGK 83 
(14.19 q ha-1), FGK 117 (22.20 q ha-1) and 
FGK 109 (21.22 q ha-1) respectively. 
 
Ajwain 

Ajwain 1 recorded maximum seed yield 
(6.1 q ha-1) over two checks AA-1 (4.9 q ha-1) 
and AA -2 (4.7 q ha-1) at Raigarh whereas at 
Jagudan, the genotype JA-187 (15.96 q ha-1) 
was found to be the paramount genotype. Out 
of 13 entries of Ajwain evaluated at 
Kumarganj, maximum yield was found in 
NDAJ-10 (8.26 q ha-1) fallowed by AA-6 
(7.99 q ha-1) and JA-187 (7.71 q ha-1). 

Mean performance of the entries evaluated 
in CVT of ajwain over 2016-17 and 2017-18 
at Jobner revealed superior performance of 
AA-2 check yielding 7.96 q ha-1 followed by 
HAJ-18 (7.59 q ha-1) and IA-1 (7.54. q ha-1). 
 
Nigella 

In coordinated varietal trial of Nigella, 
maximum seed yield (6.39 q ha-1) was 
recorded in the entry AN-23 and AN-1 at 
Kota,  NDBC-20 (8.19 q ha-1) at Kumarganj, 
Indira Nigella -1 (7.7 q ha-1) at Raigarh and 
HKL-T (7.7 q ha-1) at Kalyani. 
 
Production and distribution of quality 
planting material 
 

The AICRPS centres along with DASD 
have multiplied and distributed 4.16 lakhs 
rooted cuttings of black pepper, 10338 suckers 
of cardamom, 50 t of turmeric, 30 t of ginger, 
1258 grafts of nutmeg, 247 seedlings of 
nutmeg, 265 grafts of cinnamon and 3000 
seedlings of cinnamon. In seed spices 324 q of 
coriander, 70 q of cumin, 27.6 q of fennel, 80q 
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of fenugreek and 60.5 kg of Ajwain seed 
material were produced and distributed. 
 
Transfer of Technology  
 

The scientists of various centres has taken 
earnest effort to popularize the latest 
technologies as the research is meaningful 
only when it reaches to farmers and are 
benefited out of that. Following are some of 
the technologies demonstrated during the year. 

 
High yielding varieties- boon to farmers 
 Demonstrations on improved varieties of 

black pepper in 34 ha at Odisha  (Pottangi). 
 Four  demonstrations on high yielding 

ginger varieties (Solan) 
 FLD on 11 high yielding varieties of 

turmeric (Guntur). 
 Demonstration of high yielding turmeric 

variety CO 2 (Coimbatore). 
 Demonstrations of high yielding varieties 

of turmeric, coriander, fennel and 
fenugreek (Kumarganj). 

 Six demonstrations on high yielding 
varieties of fenugreek, cumin and fennel 
(Jobner).  
 

Rapid multiplication of planting 
materials- for minimal expenditure 
 Demonstration on protray technology, seed 

treatment of two budded turmeric seed 
rhizomes and raised bed method of planting 
in turmeric (Kammarapally) 

 FLD on performance of turmeric 
transplants in an area of 3.00 acres 
(Coimbatore) 

 Training on “Hi- tech production 
technology for turmeric, ginger, coriander 
and curry leaf” in collaboration with DASD 
(Coimbatore) 

 Demonstration of protray propagation 
technique for ginger and turmeric, soft 

wood grafting technique in nutmeg and 
kokum, Bush pepper production technology 
(Dapoli). 
 

Organic farming 
 Demonstration on organic farming in black 

pepper (Yercaud). 
 Demonstrations on organic ginger   

production in 4.5 ha at  Koraput, Gajapati 
and  Kandhamala districts of Odisha 
(Pottangi). 

 Four demonstrations on intercrop in 
coconut, arecanut  and multitier  cropping 
system along with cinnamon, pepper, 
nutmeg grafts and  suitable standard   for 
pepper (Panniyur). 

 
Drip Irrigation- for conserving water 
 Demonstration on drip irrigation system in 

small cardamom (Mudegere). 
 Demonstration on drip irrigation in black 

pepper (Panniyur). 
 

Mechanization- for minimizing 
operational expenses 
 Demonstration of diesel operated turmeric 

boiler and turmeric digger (Guntur) 
 Demonstration of technique of removing 

bark of cinnamon,  processing of black 
pepper, Processing of turmeric (Dapoli) 
Apart from the above field level 

demonstrations,  the  scientists  made  
technologies more popular by conducting and 
attending as resource persons in trainings, 
seminar and also through various media 
(newspaper, radio talks and TV programs). 

Success stories 

Intensification of Black pepper- for 
increased income 

Black pepper is one of the important spice 
crops of Uttara Kannada district of Karnataka. 
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In a present scenario where majority of the 
farmers consider horticulture as less 
remunerative and many youngsters migrate 
towards metros in search of better life, Mr. 
Ravindra G. Bhat, Kanagodu village of 
Yellapur, U. Kannada dist, finds success in 
black pepper cultivation in an area of 4 acres 
of areca garden (including old and new areas). 
He has planted Panniyur 5, Pinjar munda and 
Panniyur 1 in his plantation. He got 15q of 
black pepper from his 700 old vines and 1700 
new vines were planted during June 2016. He 
has been following scientific cultivation 
methods and proper drip irrigation system has 
been laid out as per the advice from 
horticultural experts. In his plantation, the 
slow wilt disease is under check as plant 
protection measures have been taken up 
regularly as per the package of practices 
recommended by the University. Proper 
underground drainage system is laid out using 
perforated PVC pipes to drain off excess water 
during rainy season. Though he had no 
knowledge of scientific cultivation of black 
pepper before, now he has turned into a young 
entrepreneur with successful cultivation of 
pepper and a model for youngsters who would 
like to become the ‘boss to himself’.   

 
Mixed cropping- bonus to farmers 

The mixed cropping system ensures 
additional income to the farmers. Shri. 
Madhav Marathe of Usgaon, Taluk of Dapoli 
learned about the concept of mixed cropping 
system in black pepper in one of the trainings 
conducted at B.S.K.K.V, Dapoli. He got the 
idea of planting black pepper in his arecanuts 
plantation. After discussing with the scientists 
of B.S.K.K.V, Dapoli, Shri. Madhav planted 
Black pepper (Panniyur-1) on arecanut based 
mixed cropping system in an area of about 
0.50 ha during the year 2012. The black 
pepper has started bearing now and he 

obtained a high yield of 10 kg of green berries 
per vine. He has sold the produce in the 
Mumbai market. The average price of green 
pepper spikes (fresh weight) is about Rs. 200-
225 per kg. With gratitude, he remembers the 
scientist of B.S.K.K.V, Dapoli who has 
regularly visited the garden to give guidance 
about package of practices, shade regulation, 
interculture, training, pruning operations and 
plant protection measures.   

  
High yielding ginger and turmeric 
varieties- for reaping profit 

Since 1995, young enterprising youths of 
Pottangi came forward for cultivation of 
ginger and turmeric with improved package of 
practices. The planting material of the high 
yielding varieties of ginger (Suprabha) and 
turmeric (Roma) were supplied to six 
progressive farmers and  provided with all 
improved technology by the scientists of 
AICRPS centre at HARS, Pottangi. After they 
became successful in getting a very high 
return, many unemployed youth and farmers 
were attracted towards the cultivation of 
ginger and turmeric. They produced 16.12 
tonnes of  ginger and 4.22 tonnes of turmeric 
from 16.6 ha of land. They sold ginger Rs. 
3000/- per quintal and turmeric (TL seed) @ 
Rs. 2500/- per quintal. 

Ramakrishna Reddy from Warangal, is a 
progressive farmer and produced about 18.0 
tonnes of turmeric per acre with the variety 
Duggirala Red. He adopted completely the 
package of practices of turmeric as published 
in the booklet (Pasupu Sagu) by Turmeric 
Research Station, Kammarpally. 

Chinnareddy Maggidi of Nizamabad has 
raised the eight varieties of turmeric (Rajendra 
Sonia, Rajendra sonali, Ac No.48. Acc. No.79. 
Salem, Duggirala Red, PTS-10 and Rajapuri). 
A demonstration was also arranged in his 
field. He obtained a yield of 20 to 22 t per acre 
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and his turmeric crop produce was used for 
seed material for next season. 

 
Tribal welfare measures – Reaching 
the unreached 
 

ICAR- AICRP on Spices under Tribal Sub 
Plan has 3 centres viz., Pottangi in Odisha, 
Chintapalle in Andhra Pradesh and Raigarh in 
Chhattisgarh. These centres uplift the tribals 
through conducting Farmers Training 
programmes on the following aspects 
benefitting 2008 tribal farmers. 

 
 Post harvest management practices in 

ginger.  
 Improving availability of spice varieties 

and post harvest process in turmeric, 
pepper and long pepper.  

 IPM technologies in horticultural crops  
 Techniques of bark peeling in cinnamon 

and propagation techniques in cinnamon 
and nutmeg.  

 Organic ginger and turmeric cultivation  
 Off season coriander  cultivation.  
 Demonstration of the performance of 

organic ginger cultivation in Jhankarguda, 
Pottangi and black pepper cultivation in 
Gajapati. 
 
Around 4500 black pepper cuttings, 1500 

seedlings of cinnamon, 1000 seedlings of 
cardamom, 15 t of turmeric, 15 t of ginger and 
1.5 q of coriander were produced by AICRPS 
centres under Tribal Sub Plan. 

 
North East - exploring the unexplored 
 

For the management of bacterial wilt of 
ginger, a solarization trial combined with 
bioagents has been initiated in North east for 
sustainable spice production. 

At Barapani, maximum yield  of 37.49 t  
ha-1 was recorded in the treatment of 75% N 
requirement of gingerfrom FYM + 
micronutrients followed by 36.85 t ha-1 in the 
treatment of 100% organic manures from FYM 
+ Vermiwash 10%. Dry recovery of 20.37% 
was recorded highest in the treatment of 100% 
organic manures from FYM + micronutrients 
and lowest at 19.37 by farmers practice. The 
treatment 75% N requirement of ginger + 
vermiwash 10% have the highest fiber content 
of 3.94% while lowest was recorded in 
recommended package by SAU with 3.55%. 
Oleoresin content was recorded highest 
(4.31%) in recommended package by SAU and 
lowest in the treatment of 75% N requirement 
of ginger from FYM + vermiwash 10% with 
3.82%. 

The experiment on organic farming in 
turmeric at Mizoram revealed that the 
maximum yield (34.44t ha-1) was recorded the 
treatment of 100% organic manure equivalent 
to 75% N requirement of turmeric, followed 
by the treatment of 100% organic manure 
equivalent to 100% N requirement of turmeric 
with a yield of 33.21t ha-1 and 75% N 
requirement of turmeric + micronutrients with 
a yield of 32.69 t ha-1. Moreover, dry matter 
content (13.95%) was found to be highest in 
the treatment of 100% organic manure 
equivalent to 100% N requirement of turmeric 
followed by the treatment of 100% organic 
manure + (Vermiwash 10%) and the treatment 
of 100% organic manure + micronutrients 
with a dry recovery 13.43% and 13.37% 
respectively. 

 
Collaboration 
 

AICRP on Spices centres works 
in collaboration with  
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 Technologies released from ICAR- IISR, 
Kozhikode 

 Spices Board for popularization of 
technologies in tribal areas 

 MIDH (Mission for Integrated 
Development for Horticulture) for 
providing and supplying quality planting 
material production 

 NGOs for popularizing high production 
technologies to tribal region 

 State Department of Agriculture for 
increasing production, productivity and 
income for farmers 

 Coffee Board for establishing coffee based 
black pepper cropping system wherever 
coffee is grown 

Monitoring 
The research projects and programs 

undertaken by various AICRPS centres were 
monitored by Project Coordinator and 
Scientists from PC unit’s visit to various 
centres and the experimental plots. In this year 
visits taken up to 11 centres which includes 
regular, co-opting, voluntary and project mode  
centres. The activities of the centres were also 
monitored through monthly reports, half 
yearly and annual report sent by the centres. 
The annual workshop was conducted during 
10th to 12th October 2017 at Horticultural 
Research Station, Dr. Y. S. R. Horticultural 
University, Lam, Guntur, Andhra Pradesh. 

 
 

 

Rhizomes of 275 genotypes of turmeric exhibited at AICRPS centre of TNAU Coimbatore 

 

16



Annual Report 2017- 18

PROFILE OF AICRP ON SPICES 
 

ICAR- 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-fledged 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 
14 mandate crops viz., Black Pepper, Small 
Cardamom, Large Cardamom, Ginger, 
Turmeric, Nutmeg, Cinnamon, Clove, 
Coriander, Cumin, Fennel Fenugreek, Ajowan 
and Nigella. Presently the network has 38 
centres including 10 co-opting centres and 9 
voluntary centres 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. In addition to 
this there are two centres functioning under 
project mode funding. 

Mandates of the AICRPS are: 
 
 Evolving high yielding, high quality varieties 

suitable for various agro-ecological 
situations and that are tolerant/ resistant to 
biotic and abiotic stresses to mitigate climate 
change 

 Development of location specific green agro 
technologies for improved production with 
water and nutrient management, organic 
farming, ecologically sound control 
measures against pests and through 
mechanisation for production of quality 
clean spices and spice products. 

 Facilitate faster adoption of proven 
technologies/varieties developed through 
technology dissemination, Field Level 
Demonstrations and attract youth to 
agriculture and agro enterprise. 

 Working as an interface between State 
Agricultural Universities (SAUs) and Indian 
Council of Agricultural Research (ICAR). 

 Spread the cultivation of spices to non 
traditional areas, North East and tribal areas 
for increased production. Tribal 
empowerment and identification of most 
suitable areas (crop mapping) for each of the 
crop. 

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

 
Sl. 
No. 

State University/ 
Institution 

Centre Year of 
start 

Crops handled 

Regular centres 
1 Andhra Pradesh  DrYSRHU Chintapalle 1981 Black pepper, Ginger, Turmeric 
2 Andhra Pradesh  DrYSRHU Guntur  1975 Coriander, Fennel, Fenugreek 
3 Bihar RAU Dholi  1993 Turmeric, Coriander, Fenugreek 
4 Chhattisgarh IGKV Raigarh  1996 Coriander, Turmeric, Ginger 
5 Gujarat  SKDAU Jagudan  1975 Cumin, Coriander, Fennel, Fenugreek 
6 Haryana  CCSHAU Hisar  1993 Coriander, Fennel, Fenugreek 
7 Himachal 

Pradesh  
YSPUHF Solan  1971 Ginger, Turmeric 

8 Karnataka  UAHS Mudigere  1971 Cardamom, Black pepper 
9 Karnataka  UHS Sirsi  1981 Black pepper, Turmeric, Ginger 
10 Kerala  KAU  Panniyur  1971 Black pepper 
11 Kerala  KAU  Pampadumpara  1971 Black pepper, Cardamom 
12 Maharashtra  BSKKV Dapoli  1995 Black pepper, Nutmeg, Clove, Cinnamon 
13 Orissa  OUAT Pottangi  1975 Turmeric, Ginger 
14 Rajasthan  SKNAU Jobner  1975 Cumin, Coriander, Fennel, Fenugreek 
15 Telangana SKLTSHU Kamarpally 1986 Turmeric 
16 Tamil Nadu TNAU Coimbatore  1975 Coriander, Fenugreek, Turmeric 
17 Tamil Nadu TNAU Yercaud  1981 Clove, Nutmeg, Cinnamon, Black pepper 
18 Uttar Pradesh  NDUAT Kumarganj  1995 Turmeric, Ginger, Fennel, Coriander, 

Fenugreek 
19 West Bengal  UBKV Pundibari  1996 Black pepper, Turmeric, Ginger 

Co-opting centres 
1 Assam  AAU  Kahikuchi  2014  Black pepper, Turmeric, Nutmeg 
2 Karnataka  ICRI  Sakaleshapura  2008  Cardamom 
3 Kerala  KAU Ambalavayal 2008 Black pepper, Ginger, Turmeric,  
4 Kerala  ICRI Myladumpara 2008 Cardamom 
5 Meghalaya  ICAR RC NEHR  Barapani 2008 Ginger, Turmeric 
6 Mizoram  ICAR RC NEHR  Mizoram 2008 Ginger, Turmeric 
7 Nagaland  SASRD  Medziphema  2014 Black pepper, Ginger, Turmeric 
8 Sikkim  ICRI Gangtok 2008 Large Cardamom 
9 Sikkim  ICAR RC NEHR  Gangtok 2008 Large Cardamom, Ginger, Turmeric  
10 Tamil Nadu  TNAU  Pechiparai 2008 Black pepper, Cinnamon, Clove, Nutmeg 

Voluntary centres 
1 Arunachal 

Pradesh  
CAU  Pasighat  2008  Large Cardamom, Ginger, Turmeric 

2 Gujarat  NAU Navasari 2008 Black pepper, Turmeric, Coriander 
3 Gujarat   AAU  Sanand  2014  Cumin 
4 Jharkhand  BIRSA AU  Kanke  2008  Ginger, Turmeric 
5 Madhya Pradesh  JNKVV  Jabalpur  2008  Coriander, Fennel, Fenugreek  
6 Rajasthan  AUK  Kota  2008  Coriander, Cumin, Fennel, Fenugreek  
7 Rajasthan   AUJ  Mandor   2014  Cumin 
8 Uttarkhand  GBPUA&T  Pantnagar 2008 Turmeric, Coriander, Fennel, Fenugreek 
9 West Bengal  BCKV  Kalyani 2008 Ginger, Turmeric  
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Technical Programme (2017-18) 
 

 

Project Code Title Centres 

Black  Pepper 

PEP/CI/1 Genetic Resources  

PEP/CI/1.1 
Germplasm collection, characterization, evaluation and 
conservation 

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

PEP/CI/2 Hybridization trial  
PEP/CI/2.1 Inter-varietal hybridization to evolve high yielding varieties Panniyur 

PEP/CI/2.2 
Hybridization   to evolve varieties tolerant to biotic and abiotic 
stresses Panniyur 

PEP/CI/3 Coordinated Varietal Trial (CVT)  

PEP/CI/3.3 CVT 2006 Series VI Chintapalle, Dapoli, Panniyur, 
Pampadumpara, Sirsi, Yercaud 

PEP/CI/3.5 CVT 2015 on farmers varieties of black pepper – Series VII Chintapalle, Sirsi, Panniyur, 
Dapoli, Yercaud 

PEP/CI/3.6 CVT 2015 on black pepper Series VIII Chintapalle, Dapoli, Panniyur, 
Sirsi, Yercaud, Kahikuchi 

PEP/CI/3.7 CVT 2018 on black pepper Series IX 
Ambalavayal, Chintapalle, 
Dapoli, IISR, Panniyur, Sirsi, 
Yercaud 

PEP/CM/4 Nutrient Management Trial  

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

Ambalavayal, Sirsi, Panniyur, 
Dapoli 

PEP/CM/4.8 Management of Phytophthora foot rot by mulching Sirsi 
PEP/CP/5 Disease Management Trial  

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

PEP/CP/5.6 Biological management of slow decline in black pepper Panniyur, Sirsi, Dapoli 
PEP/CP/5.7 
 

Studies on management of Phytophthora causing foot rot in 
black pepper 

Panniyur, Sirsi, Dapoli, 
Mudigere 

Small cardamom 

CAR/CI/1 Genetic Resources  

CAR/CI/1.1 
Germplasm collection, characterization, evaluation and 
conservation 

Mudigere, Pampadumpara 

CAR/CI/2 Hybridization  
CAR/CI/2.1 Hybridization and selection in cardamom Mudigere 

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 

Pampadumpara 

CAR/CI/3 Coordinated Varietal Trial  

CAR/CI/3.7 CVT of drought tolerance in cardamom – Series VII 
Appangala, Mudigere, 
Sakaleshapura, Pampadumpara, 
Myladumpara 

CAR/CI/3.8 CVT 2015 on Farmers varieties of cardamom-Series VIII 
Appangala, Mudigere, 
Pampadumpara, Myladumpara, 
Sakaleshapura 

CAR/CI/3.9 CVT 2018 on hybrids of cardamom-Series IX 
Appangala, Mudigere, 
Pampadumpara, Myladumpara, 
Sakaleshapura 
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CAR/CI/4 Varietal Evaluation Trial (VET)  
CAR/ CI/4.3 Initial Evaluation Trial – 2012 Pampadumpara 

CAR/ CI/4.4 Multilocation evaluation of thrips tolerant cardamom lines Mudigere, Pampadumpara, 
Myladumpara,  Sakaleshapura 

CAR/CP/6 Pest and Disease Management Trial  

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

Mudigere 

CAR/CP/6.9 Evaluation of new insecticides for thrips control 
Mudigere, Pampadumpara, 
Myladumpara and 
Sakaleshapura 

CAR/CP/6.10 MLT on leaf blight tolerant lines of small cardamom–2018 
Appangala, Mudigere, 
 Pampadumpara, Myladumpara, 
Sakaleshapura 

Large Cardamom 

LCA/CI/1.1 Germplasm collection and evaluation of large cardamom 
ICAR Regional Station, 
Gangtok, ICRI Regional 
Research Station, Gangtok 

LCA/CP/1.2 Integrated pest and disease management in large cardamom 
ICAR Regional Station, 
Gangtok, ICRI Regional 
Research Station, Gangtok 

Ginger 

GIN/CI/1 Genetic Resources  

GIN/CI/1.1 
Germplasm collection, characterization, evaluation and 
conservation 

Barapani, Dholi, Kammarpally, 
Kumarganj, Pundibari, Pottangi, 
Raigarh, Solan 

GIN/CI/2 Coordinated Varietal Trial (CVT)  

GIN/CI/2.4 CVT 2015-Series IX 
IISR, Dholi, Pottangi, 
Pundibari, Kalyani, Solan, 
Nagaland 

GIN/CI/3 Varietal Evaluation Trial  
GIN/CI/3.4 Initial Evaluation Trial of bold/ vegetable ginger Pottangi 
GIN/CI/3.5 Initial Evaluation Trial - 2015 Kumarganj 
GIN/CI/3.6 Initial EvaluationTrial2016(IET2016) Pottangi, Pundibari, Solan 
GIN/CI/4 Quality Evaluation Trial  
GIN/CI/4.1 Evaluation of germplasm for quality Solan 
GIN/CI/4.2 Evaluation of germplasm from other centres Solan 

GIN/CI/4.3 
Evaluation of genotypes of ginger for vegetable purpose 
(observational trial) 

IISR, Chintapalle, Pottangi, 
Pundibari, Nagaland, Gangtok, 
Mizoram 

GIN/CM/5 Nutrient Management Trial  

GIN/CM/5.5 Source sink relationship 
IISR, Kanke, Mizoram, 
Pundibari, Solan, Barapani 

GIN/CM/5.6 Organic production of ginger Barapani, Mizoram 

GIN/CM/5.7 
Effect of micronutrients on growth and yield of ginger 
(Demonstration trial) Pottangi, Chintapalle 

GIN/CM/5.8 
Effect of organic manures and bio fertilizers on partitioning of 
dry matter in ginger Dholi 

GIN/CM/5.9 Organic production of ginger 

Ambalavayal, Pottangi, 
Chinthapalle, Dholi,  
Barapani, Kammarpally, 
Kumarganj, Pundibari, Raigarh, 
Solan, Kalyani,   
Mizoram 
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GIN/CM/5.10 Effect of micronutrients on growth and yield of ginger 

Pottangi, Chinthapalle, Dholi, 
Barapani, Kammarpally, 
Kumarganj, Pundibari, Raigarh, 
Solan, Kalyani, Ambalavayal 

GIN/CP/6 Disease Management Trial  
GIN/CP/6.11 Eco-friendly management of rhizome rot of ginger Kumarganj 

GIN/CP/6.12 
Field screening of different varieties of ginger against leaf spot 
and rhizome rot Dapoli 

GIN/CP/6.13 Effect of PGPR biocapsule on growth and yield of ginger 

Pottangi, Chinthapalle, Dholi, 
Barapani, Kammarpally,    
Kumarganj, Pundibari, Raigarh, 
Solan, Kalyani, Ambalavayal 

GIN/CP/6.14    
Management of bacterial wilt of ginger through chemicals and 
bioagents 

IISR, Dholi, Pottangi, 
Pundibari, Kalyani, Solan, 
Nagaland, Pasighat, Gangtok 

Turmeric 

TUR/CI/1.1 
Germplasm collection, characterization, evaluation and 
conservation 

Barapani, Coimbatore, Dholi, 
Guntur, Kammarpally, 
Kumarganj, Pantnagar, 
Pasighat, Pottangi, Pundibari, 
Raigarh, Solan 

TUR/CI/2 Coordinated Varietal Trial  

TUR/CI/2.6 CVT on Turmeric–2016 

Chintapalle, Coimbatore,     
Dholi, Guntur, Kammarpally, 
Kumarganj, Pundibari,    
Pottangi, Raigarh, Navsari 

TUR/CI/3 Varietal Evaluation Trial  
TUR/CI/3.7 Initial Evaluation Trial 2015 Kumarganj 
TUR/CI/3.8 Initial Evaluation Trial 2016 (IET 2016) Solan, Pottangi, Pundibari 
TUR/CM/5 Nutrient Management Trial  

TUR/CM/5.9 Source sink relationship in turmeric 
Coimbatore, IISR, Guntur, 
Kammarpally, Dholi, Barapani 

TUR/CM/5.10 Organic production of turmeric Barapani, Mizoram 

TUR/CM/5.14 Organic production of turmeric 2017 

Barapani,    Chinthapalle    
Coimbatore,    Dholi,    Guntur,  
Kammarpally, Kumarganj, 
Mizoram, Pantnagar, Pasighat, 
Pottangi, Pundibari, Raigarh, 
Solan 

TUR/CM/5.15 Effect of micronutrients on growth and yield of turmeric 

Chinthapalle , Coimbatore, 
Dholi, Kammarpally, 
Kumarganj, Pantnagar, 
Pasighat, Pottangi, Pundibari, 
Raigarh, Solan 

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) 

Coimbatore, Pundibari, Dholi, 
Raigarh 

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

TUR/CP/7.4 Management of foliar diseases in turmeric using tolerant lines Kumarganj, Pundibari, Raigarh, 
Kammarapally, Solan, Guntur 

TUR/CP/7.5 Eco-friendly management of foliar diseases of turmeric Kumarganj 

TUR/CP/7.6 
Field screening of different varieties of turmeric against leaf 
spot and rhizome rot Dapoli 
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TUR/CP/7.7 Effect of PGPR biocapsule on growth and yield of turmeric 

Chinthapalle , Coimbatore, 
Dholi, Kammarpally, Solan 
Kumarganj, Pantnagar, Raigarh,  
Pasighat, Pottangi, Pundibari,  

Tree Spices 

TSP/CI/1 Genetic Resources  

TSP/CI/1.1 
Germplasm collection, characterization, evaluation and 
conservation of clove, nutmeg and cinnamon 

Dapoli, Pechiparai 

TSP/CI/1.2 Collection of unique germplasm in tree spices Dapoli, IISR, KAU, Pechiparai 
TSP/CI/2 Coordinated Varietal Trial   
TSP/CI/2.2 CVT 2001-Nutmeg Dapoli, Pechiparai 
TSP/CI/2.4 CVT on farmers varieties of Nutmeg Dapoli, Pechiparai, Thrissur 
Project Mode Evaluation of nutmeg genotypes KAU, Thrissur 

Coriander 

COR/CI/1 Genetic Resources  

COR/CI/1.1 
Germplasm collection, description, characterization, evaluation, 
conservation and screening against diseases 

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

COR/CI/1.3 Identification of drought/alkalinity tolerant source in coriander Jobner 

COR/CI/1.4 Multilocation evaluation of coriander germplasm - 2015 
Ajmer, Guntur, Coimbatore, 
Dholi, Hisar, Jobner, Jagudan, 
Kota, Kumarganj, Raigarh 

COR/CI/2 Coordinated Varietal Trial  

COR/CI/2.6 Coordinated Varietal Trial on coriander 2015-Series IX 

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

COR/CI/2.7 Coordinated Varietal Trial on coriander 2018-Series X 

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

COR/CI/3 Varietal Evaluation Trial  

COR/CI/3.8 Initial Evaluation Trial 2015 
Guntur, Jagudan, Kumarganj, 
Dholi, Raigarh 

COR/CI/3.9 InitialEvaluationTrial–2016 Dholi 
COR/CI/4 Quality Evaluation Trial  
COR/CI/4.1 Quality Evaluation in coriander Jobner 
COR/CM/5 Nutrient management trial  

COR/CM/5.5 
Response of coriander varieties to various levels of fertility 
under multicut management practice 

Jagudan 

COR/CM/5.7 Standardization of drip irrigation and fertigation in coriander Ajmer, Jobner, Guntur, 
Kumarganj 

COR/CP/6 Disease Management Trial  

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

COR/CP/6.4 
Studies on the management of coriander powdery mildew using 
new generation fungicides (Observational trial) 

Coimbatore, Raigarh, Jobner, 
Jagudan and Kumarganj 

COR/CP/6.5 
Eco-friendly management of stem gall of coriander 
(Observational trial) Kumarganj 

COR/CP/6.6 Integrated management of stem gall disease of coriander Dholi 
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COR/CP/6.7 Integrated pest & disease management in coriander 

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

Cumin 
 

CUM/CI/1 Genetic Resources  

CUM/CI/1.1 
Germplasm collection, characterization, evaluation, 
conservation and screening against diseases 

Jagudan, Jobner, Mandor, 
Sanand 

CUM/CI/1.2 Multilocation evaluation of cumin germplasm Ajmer 
CUM/CI/1.3 Identification of drought tolerance Jobner 
CUM/CI/2 Coordinated Varietal Trial  

CUM/CI/2.5 Coordinated Varietal Trial – 2017 
Ajmer, Jagudan, Jobner, 
Mandor 

CUM/CI/3 Varietal Evaluation Trial  
CUM/CI/3.5 IET on Cumin 2013 Jagudan 
CUM/CI/4 Quality Evaluation Trial  
CUM/CI/4.1 Quality Evaluation in Cumin Jobner 
CUM/CM/5 Nutrient Management Trial  
CUM/CM/5.2 Organic nutrient and disease management in cumin Jobner 
CUM/CM/5.4 Standardization of drip irrigation and fertigation in cumin Jobner, Jagudan, Mandor 
CUM/CP/6 Disease Management Trial  

CUM/CP/6.6 
Bio-efficacy of newer molecules of insecticides against cumin 
aphid 

Jagudan, Jobner, Ajmer 

CUM/CP/6.7 
Management of powdery mildew in cumin through new 
chemicals Jobner 

CUM/CP/6.8 Integrated pest & disease management in cumin Ajmer, Jagudan, Jobner, 
Mandor 

Fennel 
 

FNL/CI/1 Genetic Resources  

FNL/CI/1.1 
Germplasm collection, characterization, evaluation, 
conservation and screening against diseases 

Dholi,  Hisar, Jagudan, Jobner, 
Kumarganj 

FNL/CI/1.2 Multilocation evaluation of fennel germplasm Ajmer, Jobner, Kumarganj, 
Hisar 

FNL/CI/2 Coordinated Varietal Trial  

FNL/CI/2.6 Coordinated Varietal Trial on Fennel 2015 Series – Series IX 
Ajmer, Dholi, Hisar, Jabalpur, 
Jagudan, Jobner, Kumarganj, 
Pantnagar 

FNL/CI/2.7 Coordinated Varietal Trial on Fennel 2018 Series – Series X 
Ajmer, Dholi, Hisar, Jabalpur, 
Jagudan, Jobner, Kumarganj, 
Pantnagar 

FNL/CI/3 Varietal Evaluation Trial  

FNL/CI/3.4 Initial Evaluation Trial 2014 
Jobner, Pantnagar,  
Hisar 

FNL/CI/3.5 Initial Evaluation Trial 2015 Jagudan, Kumarganj, 
 Dholi 

FNL/CI/4 Quality Evaluation Trial  
FNL/CI/4.1 Quality Evaluation in Fennel Jobner 
FNL/CM/5 Nutrient Management Trial  
FNL/CM/5.5 Standardization of drip fertigation in fennel Jobner 
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Fenugreek 
 

FGK/CI/1 Genetic Resources  

FGK/CI/1.1 
Germplasm collection, characterization, evaluation, 
conservation and screening against diseases 

Dholi, Guntur, Hisar, Jagudan, 
Jobner, Kumarganj, Raigarh 

FGK/CI/1.2 Multilocation evaluation of fenugreek germplasm Ajmer, Jobner, Hisar, 
Kumarganj 

FGK/CI/1.3 Identification of drought tolerance source in fenugreek Jobner 
FGK/CI/2 Coordinated Varietal Trial  

FGK/CI/2.4 Coordinated Varietal Trial of fenugreek 2015 – Series IX 

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

FGK/CI/2.5 Coordinated Varietal Trial of fenugreek 2018 – Series X 

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

FGK/CI/3 Varietal Evaluation Trial   
FGK/CI/3.6 Initial Evaluation Trial 2014 Dholi, Hisar 

FGK/CI/3.7 
Chemo-profiling for identification of industrial types among the 
released varieties of fenugreek 

Ajmer, Coimbatore, Guntur, 
Dholi, Hisar, Jobner, 
Kumarganj 

FGK/CI/3.8 Initial Evaluation Trial 2015 Kumarganj, Jagudan, Jobner 

Project Mode 
Evaluation of  coriander, fenugreek and fennel for growth, yield 
and quality parameters under Bengaluru conditions 

COH, Bengaluru 
 

Ajowain 
 

AJN/CI/2 Coordinated Varietal  Trial  

AJN/CI/2.1 Coordinated Varietal Trial–2016 
Ajmer, Jobner, Jagudan, 
Raigarh, Hisar, Kumarganj, 
Guntur 

Nigella 
 

NGL/CI/2 Coordinated Varietal Trial  

NGL/CI/2.1 CoordinatedVarietalTrial–2016 
Ajmer, Raigarh, Hisar, 
Kumarganj, Kota, Kalyani, 
Pantnagar 
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I. BLACK PEPPER

Genetic Resources 

PEP/CI/1.1 Germplasm collection, 
characterization, 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) 

At present 313 cultivated types, 54 wild 
types and 3 exotic types of black pepper are 
being   maintained at PRS, Panniyur. The 
number of genotypes of black pepper 
maintained at AICRPS centres of Panniyur, 
Sirsi, Chintapalle, Ambalavayal, Pundibari and 
Dapoli are 370, 238, 26, 30, 31and 54 
respectively  (Table 1). 

 
The Pepper Research Station, Panniyur has 

surveyed the back pepper growing regions of 
Kerala and collected five drought tolerant 
genotypes. HRS, Sirsi has collected 14 new 
accessions of black pepper from the regions of 
Yellapur, Sirsi and Siddapur in Karnataka. 
Dapoli centre has collected 2 elite types of 
black pepper during 2017-18. 

During the year 2017, the genotypes PRS 
64, PRS 136 and PRS 154 were the top 
yielders. PRS 64 ranked first with 4.95 kg 
green berry yield and 1250 spikes per vine. 
Spike length was maximum for PRS 155 (15.2 
cm). The number of developed berries/spike 
was more for PRS 137 (68.0). The 100 berry 
weight was high for PRS 154 (12.4 g). The dry 
recovery % was more for PRS 136 (37 %). 

 
Table 1: Black pepper germplasm collections maintained at various AICRPS centres 

Centres Indigenous Exotic Total 
Cultivated Wild and related species 

 
Existing 

Addition  
(2017-18) 

Existing Addition  
(2017-18) 

Pampadumpara 51 1 - - -   52 
Ambalavayal 30 - - - -    30 
Chintapalle 26 - - - -    26 
Dapoli 52 2 - - -    54 
Panniyur 308 5 54 - 3    370 
Pundibari 19 - 11 1 -      31 
Sirsi                217 14                6 1   -       238 
Yercaud 69 - 3 - - 72 
Total 772 22 74 2 3 873 

 
Twenty two accessions were evaluated for 

quality characters; maximum essential oil 
content was recorded in P-1, SV-7, SV-12 and 
SV-16at HRS, Sirsi. Highest oleoresin 
(10.74%) and piperine (5.49%) content was 
seen in SV-7 (Fig 1). Panniyur -1 recorded the 

highest number of spikes per vine (712), fresh 
berry yield per  vine (4.32 kg), dry yield (1.40 
kg), fresh yield per ha (4.80 t ha-1) 
whereas Neelamundi recorded the highest 
number of berries per spikes (87) at 
Chintapalle. 
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Among the 78 germplasm accessions 
maintained at Yercaud, berry setting was 
observed in 28 accessions and significant 
difference was observed for the characters like 
spike length, number of berries per spike, 100 
green berry weight, 100 dry berry weight, 
green berry yield and dry berry yield. Spike 
length was observed to be the highest  in PN 
54 (12.9 cm) (Fig 1) and lowest in PN 5 (7.2 
cm).The accession PN 60 had more number of 
berries per spike (78.3) where as only 28.3 

berries were observed in the accession PN 6. 
Dry berry weight for 100 berries was highest 
in the accession PN 46 (3.85 g) followed by 
PN 55 (3.81 g) and the lowest in the accession 
PN 80 (2.82 g). The accession PN 51 recorded 
the highest green berry yield per vine (2.66 
kg) followed by PN 55 (2.64 kg) and the 
lowest in PN 58 (1.76 kg) and the accession 
PN 5 recorded the highest dry berry yield per 
vine (1.016 kg) followed by PN 11 (0.888 kg) 
and the lowest in PN 33 (0.521 kg).  

 
 
 

    

 
Fig 1: Promising accession from Yercaud & Sirsi 

 
Crop Improvement 

PEP/CI/2 Hybridization trial 
PEP/CI/2.1 Inter-varietal hybridization 
to evolve high yielding varieties 
(Centre: West coast plains and ghat region - 
Panniyur) 

The hybrids PRS 160, PRS 161 and PRS 
165 were found to be promising with mean 
green berry yield of 5.90 kg vine-1, 6.32 kg 
vine-1    and    4.93  kg     vine-1    respectively   
at  Panniyur centre. Number of spikes per vine 
was  higher  for  PRS  161 (895). Spike  length  

 
 
was  maximum for PRS 161 (18.1 cm). 100 
berry weight was higher for PRS 161 (19.0). 
 

PEP/CI/2.2 Hybridization to evolve 
varieties tolerant to biotic and abiotic 
stresses 
(Centre: West coast plains and ghat region - 
Panniyur) 

The seedlings of PRS 4 x PRS 8 and P 1 x 
PRS 78 were planted. The hybridization of  P1 
x PRS 4 and P1 x PRS 48 were carried out 
during the year. 

27



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

PEP/CI/3 Coordinated Varietal Trial 
(CVT) 
PEP/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 Chintappalle, fresh berry yield was 
highest in Panniyur-1 (637.77g) followed by 
P-8 (507.44 g) and C-1090 (472.02g) (Table 
2). It was observed that all varieties are 
susceptible to Phytophthora foot rot disease. 
At Dapoli, Panniyur 1 recorded highest yield 
1.23 kg per plant followed by ACC 53 (0.750 
kg plant-1) whereas at Panniyur, the genotype 
HB 20052 recorded the highest green berry 
yield of 4.57 kg per vine followed by 
Acc.no.53 (4.38kg vine-1). While at Sirsi, 
maximum dry berry yield per vine was 
recorded in Panniyur-1 (650.4g) followed by 
PRS-88 (456.3 g). 

Fig 2: Black pepper trailed on arecanut at 
Sirsi 

 
Table 2: Variation in green berry yield (g per vine) of black pepper at various centres 
 
Black pepper 
accessions 

Chintapalle Dapoli Panniyur Pampadumpara Mean 

HB20052 (P-8) 507.44 72.33 4500 1200 1569.94 
PRS-88 103.26 55.00 3780 1100 1259.57 
ACC.53 105.53 75.00 4380 700 1315.13 
ACC 106 127.89 60.67 3400 1000 1147.14 
ACC 33 472.02 78.67 3800 1000 1337.67 
ACC 57 354.67 54.33 3410 700 1129.75 
C-1090 476.40 38.33 3700 600 1203.68 
HP-39 260.23 35.00 3710 500 1126.31 
Panniyur-1 663.77 123.33 4160 1500 1611.78 
Mean 341.25 65.85 3871.11 922.22 1300.11 

 Among characters studied at 
Pampadumpara, highest fresh and dry (1.5 kg 
and 0.494 kg) weight of berries per vine was 
registered for Panniyur-1 which is on par with 
Karimunda (1.4 kg and 0.457 kg).The yield 
attributing characters had significant 

difference between the accessions. In Yercaud, 
the green berry and dry berry yield were 
highest in the variety IISR Shakthi with 0.510 
kg and 0.163 kg respectively. Also, the 
number of spikes per meter square was highest 
in the variety (50) IISR Shakthi.
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PEP/CI/3.5 CVT 2015 on Farmers 
varieties of black pepper – Series VII 

 (Centres: East coast plains and hill region – 
Chintapalle; Western plateau and hills 
region – Dapoli; West coast plains and ghat 
region - Panniyur, Sirsi; East coast plains 
and hill region - Yercaud) 
 Three farmer varieties of black pepper viz., 
Zion Mundi, Pepper Thekken and Kumpukkal 
along with a local check and national check 
Panniyur-1 are evaluated at different AICRPS 
centres 

During 2017, all the vines except 
Kumbukkal and Zion mundi are in the 
vegetative stage and there was no significant 
difference between the treatments for 
morphological characters at Panniyur centre. 
Kumbukkal recorded a mean dry berry yield 
of 112 g and mean spike length of 8.56 cm. 
Zion mundi recorded a mean dry berry yield 
of 25 g and mean spike length of 8.62 cm.  

At Dapoli, Sirsi and Yercaud centre the 
growth of all genotypes was found to be 
satisfactory. The genotype Panniyur 1 
recorded highest plant height (0.90 m) 
followed by Pepper Thekken (0.65 m) at 
Dapoli whereas at Chintappalli, Kumpukkal 
variety recorded maximum plant height (57.33 
cm) followed by Panniyur-1 (52.33 cm). 
 

PEP/CI/3.6 CVT 2015 on Black pepper 
Series VIII  

(Centres: East coast plains and hill region – 
Chintapalle; Western plateau and hills 
region – Dapoli; West coast plains and ghat 
region - Panniyur, Sirsi; East coast plains 
and hill region – Yercaud; Eastern 
Himalayan Region –Kahikuchi) 

Crop is at vegetative stage in the centres 
like Chintapalle, Dapoli, Panniyur, Sirsi, 
Yercaud and Kahikuchi. 

Crop Management 
 
PEP/CM/4 Nutrient Management Trial 

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

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

 
The intercrops such as tapioca, arrowroot, 

and elephant foot yam, greater yam and 
colocasia are suited for intercropping in 
juvenile black pepper garden which evidently 
adds to the income generated.  From the yield 
data at Ambalavayal, tapioca (10.18 t ha-1) 
recorded maximum yield followed by 
arrowroot and elephant foot yam with 4.81 t 
ha-1 and 3.62 t ha-1 yield respectively.  
 

During 2017-18 good yield was obtained at 
Panniyur except in arrow root and tapioca.  
Among the intercrops T3- elephant foot yam 
recorded maximum yield of 8.53 kg followed 
by T5 -greater yam (7.25 kg ) from an inter 
space of 4m x 2 m spacing between black 
pepper. Similarly in Sirsi centre, elephant foot 
yam recorded maximum yield of 4.6 kg pre 
plant followed sweet potato (2.1 kg plant-1). 

 
At Dapoli, the yield of intercrops varied as 

colocasia 3.98 t, arrow root 4.30 t, elephant 
foot yam 12.83 t, tapioca 10.42 t and greater 
yam 9.97 t (Table 3). The yield obtained in 
different mixed crop blocks for pineapple 
varied as 3.54 t in colocasia, 3.68 t in arrow 
root, 3.68 t in elephant foot yam and 3.10 t in 
tapioca Monocrop black pepper did not 
produced additional yield in the initial pre 
bearing stage in black pepper plantations. 
 

29



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

Table 3: Yield of mixed crops in juvenile black pepper based mixed cropping system (2015-

2018) at Dapoli.

Sl. 
No. 

 
Treatment 

2015-16 2016-17 2017-18 
Yield (t/ ha) Yield (t/ ha) Yield (t/ ha) 

Tuber 
crop 

Pineapple Tuber 
crop 

Pineapple Tuber 
crop 

Pineapple

1 T1- Black pepper + 
Colocasia + Pineapple 

3.35 -- 4.29 12.20 3.98 3.54 

2 T2- Black pepper +  
Arrow root + Pineapple 

3.59 -- 4.66 12.46 4.30 3.68 

3 T3- Black pepper + 
Elephant foot yam + 
Pineapple 

9.91 -- 12.83 14.02 12.11 3.68 

4 T4- Black pepper + 
Tapioca + Pineapple 

9.92 -- 10.67 13.76 10.42 3.10 

5 T5- Greater yam 6.85 -- 10.19 – 9.97 – 
6 T6-  Monoblock 

(Black pepper alone) 
-- -- -  – – – 

 

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; Western plateau and hills 
region - Dapoli) 
 Application of Trichoderma (MTCC 
5179)+ consortium of bacteria (IISR-6+ IISR-
859) (T4) at Chintappalli recorded less 
incidence of yellowing, defoliation, death of 
vines and higher yield as compared with 
remaining treatments in all three varieties of 
Black pepper. Among three varieties tested, 
IISR Shakti recorded lowest yellowing and 
defoliation.   

At Mudigere, the plants did not established 
properly and it requires replanting with IISR 
Thevam and IISR Shakthi. 

The disease intensity of Phytophthora leaf 
blight was minimum on IISR Thevam  

 
 
(4.64%), IISR Shakthi (6.40%) and Panniyur-
1 (6.64%) in the treatment T4, Trichoderma 
harzianum (108cfu @ 50g/vine) mixed with 
one kg of neem cake + Consortium  of 
bacteria (Pseudomonas fluorescens IISR-6 
(106 cfu) & IISR-859 (108 cfu) @ 1 g L-1 each 
3 L per vine and was at par with Potassium 
phosphonate (@ 0.3 per cent) as spray (@ 2 l 
per vine) + Trichoderma harzianum (108cfu 
@ 50g per vine) mixed with one kg of neem 
cake at Dapoli 
 
PEP/CP/5.6 Biological Management of 
Slow Decline in Black Pepper 
(Centres: West coast plains and ghat region 
– Panniyur, Sirsi; Western plateau and hills 
region - Dapoli) 
 During 2017-18, all the treatments were 
significantly superior in reducing yellowing 
due to slow decline disease in black pepper. 
Application of Trichoderma viride + Neem 
cake @ 2 kg per vine (T1) recorded 
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maximum yield of 3.109 kg per vine, maximum spike number and minimum 
disease intensity of 5.63 % at Panniyur 
centre. Whereas at Sirsi, soil application of 
copper oxy chloride @ 0.3% + Cartap 
hydrochloride @ 15g/vine showed positive 
response against slow decline.  

Minimum per cent disease intensity was 
recorded (6.78) in the treatment with soil 
application of Pochonia chlamydosporia @ 
2kg per vine followed by soil drenching with 
Pseudomonas fluorescens IISR-6 @ 2% 

(106cfu) (drench 3 l per vine) and was 
significantly superior to rest of the treatments 
at Dapoli (Fig 3). Maximum per cent 
reduction (68.33) in the disease was observed 
in vines treated during onset of monsoon, June 
and again during third week of August with 
soil application of Pochonia chlamydosporia 
@ 2kg per vine followed by soil drenching 
with Pseudomonas fluorescens @ 2%. 

 
Fig 3: Experimental plot of biological management of slow decline in black pepper at Dapoli 
 
PEP/CP/5.7 Studies on management of 
Phytophthora causing foot rot on black 
pepper  
(Centres: Western plateau and hills region – 
Dapoli; West coast plains and ghat region – 
Panniyur, Sirsi, Mudigere) 

At Dapoli, the treatment T3, application of 
fungicide (Fosetyl - Al) amended fertilizer 
briquettes (0.3%) was found to be effective 
with minimum PDI of 6.64% and 78.76 % per 
cent disease reduction over control. Soil 
application of Trichoderma harzianum + 

Pochonia chlamydosporia with PDI of 7.11% 
was at par with each other 

The biometric characters viz., plant height 
and no of leaves and percentage disease 
incidence did not show significant variation 
among different treatments at Panniyur and 
the experiment is in the initial stage. 

Application of copper oxychloride 
drenching + Bordeaux mixture spray  and soil 
application of T. harzianum (IISR) +   P. 
chlamydosporia found effective compared to 
other treatmentsat Sirsi. 
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II. SMALL CARDAMOM 
 

Genetic Resources 

CAR/CI/1.1 Germplasm collection, 
characterization, evaluation and 
conservation 

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

Germplasm of small cardamom is maintained 
at Mudigere and Pampadumpara (Table 4) 

Among the 189 cardamom accessions 
conserved in the gene bank of Pampadumpara, 
73 accessions (CRSP 1-73) received IC 
numbers (547920 to 547992) from the 
National Bureau of Plant Genetic Resources, 
New Delhi. All the characters including yield 
and biotic stress characters, except Azhukal 
incidence had shown significant difference 
among the accessions at 5% confidence levels. 
HY 13 recorded the highest fresh yield (3.4 

kg/plant) followed by HY 12 (2.7 kg/plant) 
and they were significantly different from 
each other. The same trend was also observed 
for dry yield of capsules per plant. 

132 cardamom germplasm lines conserved 
at Mudegere consists of 67 local collections, 
35 collections from other institutions and 30 
breeding materials (Fig 4). 
 

Fig 4: Field repository of cardamom 
germplasm at Mudegere 

Table 4: Cardamom germplasm collections of AICRPS centres 

Centre 

Indigenous 

Total 
Cultivated Wild & related spp. 

Existing Addition 
(2017-18) 

Existing Addition 
(2017-18) 

Mudigere 127 - 5 - 132

Pampadumapra 184 4 1 - 189

Total 311 4 6 321

 
Crop Improvement 

CAR/CI/2 Hybridization 
CAR/CI/2.1 Hybridization and selection 
in cardamom 
(Centres: West coast plains and ghat region –
Mudigere) 

 

Different F1 combinations were produced 
by crossing seven improved elite genotypes in 
all possible combinations and the seedlings 
will be raised and evaluated in the next 
seasons.  
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CAR/CI/2.2 Evaluation of promising 
small cardamom (Elettaria cardamom 
Maton) cultivars/varieties for organic 
cultivation in the high ranges of Idukki 
district 
(Centre: West coast plains and ghat region - 
Pampadumpara) 

In this experiment, maximum fresh weight 
(1618.70 g plant-1) of capsules was recorded 
by PV1 which is on par with PV2 (1528.7 g 
plant-1) but the maximum dry weight was 
observed in PV 2 (363.8 g plant-1). The lowest 
wet and dry yield was registered in GG and 
was significantly inferior to all others. The 
incidence of thrips, shoot borer and azhukal 
was more in GG whereas Azhukal incidence 
was less in PV2. 

CAR/CI/3.7 CVT of drought tolerance 
in Cardamom – Series VII 
 
(Centres: West coast plains and ghats region 
– Appangala, Mudigere, Myladumpara, 
Pampadumpara; Southern plateau and hills 
region - Sakleshpur) 

Eight varieties viz., IC 349537, IC 584058, 
GG X NKE- 12, IC 584078, CL 668, HS 1, 
Appangala 1 and IC 584090 were planted at 
Appangala, Mudigere, Myladumpara, 
Pampadumpara and Sakleshpur (Table 5). 
Morphological observation revealed that in 
general plants in the control (without moisture 
strss, T1) recorded vigorous growth as 
compared to the moisture stress plot (T2).   

 
Table 5: Variation in small cardamom genotypes with regard to moisture stress and without 
stress at Sakleshpur 

T1 Control- Without stress 
Genotypes No. of 

tillers 
Height 

of tallest 
tiller 

No. of 
leaves 
/tiller 

No. 
bearing 
tillers 

No. of 
panicles 
/clump 

Length 
of 

panicles 
(cm) 

No. of 
Raceme 
/panicles 

No. of 
capsule 
/raceme 

IC-349537 17.10 171.50 14.00 6.10 7.55 31.41 10.99 5.10 
IC-584058 6.20 143.42 12.80 2.71 1.58 7.20 3.01 1.35 
GG x NKE 12 8.10 125.14 13.25 2.50 1.10 6.91 3.11 0.95 
IC-584078 5.20 139.24 11.60 1.90 1.05 6.10 2.00 1.10 
CL-668 9.20 128.52 10.10 1.95 5.90 6.88 3.10 0.90 
HS-1 12.6 135.62 12.80 4.70 10.21 9.92 5.10 1.71 
Appangala -1 13.8 132.97 12.35 4.21 10.90 12.01 6.10 1.95 
IC-584090 7.20 148.60 12.50 2.90 13.10 15.10 7.62 3.89 

T2 Moisture stress 
Genotypes No. of 

tillers 
Height 

of tallest 
tiller 

No. of 
leaves 
/tiller 

No. 
bearing 
tillers 

No. of 
panicles 
/clump 

Length 
of 

panicles 
(cm) 

No. of 
Raceme 
/panicles 

No. of 
capsule 
/raceme 

IC-349537 6.81 130.19 12.01 2.10 0.39 2.65 1.72 0.30 
IC-584058 3.80 105.13 10.18 1.55 0.21 2.42 1.78 0.92 
GG x NKE 12 4.7 118.34 10.79 1.61 0.29 2.20 1.52 0.52 
IC-584078 3.90 144.72 11.85 1.15 0.26 1.51 1.2 0.36 
CL-668 4.50 85.50 9.29 1.20 0.28 1.52 1.4 0.39 
HS-1 5.50 110.52 10.55 1.75 0.32 2.14 1.66 0.56 
Appangala -1 3.56 124.34 10.59 1.05 0.18 0.67 0.46 0.15 
IC-584090 3.52 135.65 10.80 1.10 0.20 1.54 1.04 0.35 
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At Mudegere, more number of tillers was 
observed in the varieties viz., HS-1 (32) and 
IC 349537 (29) in control plot than in 
moisture stress plot of HS-1 (17) and IC 
349537 (14).  

 
At Sakleshpur, under moisture stress the 

genotype, IC 349537 registered more number 
of bearing tillers (2.10), number of panicles 
(0.39) and long panicles (2.65 cm). Also, 
under control (without moisture stress), IC 
349537 has registered more number of bearing 
tillers (6.10), long panicles (31.41 cm), 
number of racemes per panicle (10.99) and 
number of capsules per racemes (5.10)    
(Table 5). 

 
Morphological parameters observed at 

Appangala revealed that plant height ranged 
from 162.7 to 175cm and 169.3 to 184.7 cm in 
control and in stress treatment respectively. 
Total tillers ranged from 19.5 to 24.5 and in 
stress ranged from 21.3 to 27.4. Number of 
capsules ranged from 22.7 to 36.0 in control 
and stress ranged from 24.1 to 36.2. The 
genotype, IC 584058 recorded bold capsule 
with early bearing of capsule. 
 
CAR/CI/3.8 CVT 2015 on Farmers 

varieties of cardamom-Series VIII  

 
(Centres: West coast plains and ghats region 
– Appangala, Mudigere, Myladumpara, 
Pampadumpara) 
 

Eight farmer’s varieties of small cardamom 
viz., Arjun, Wonder Cardamom, 
Panikulangara, Thiruthali, Elarajan, 
Pachakai, Paupali, Njallani supplied by 
National Innovation Foundation (NIF) which 
were  put  for  multiplication  in  the  last  year  

were planted in a completely randomized 
design along with Local check variety 
Appangala-1. One more farmer’s variety i.e., 
PNS Gopinath supplied by NIF is also 
included in the trial this year. Plants are 
establishing well at Appangala, Mudegere, 
Myladumpara and Pampadumpara. 
 
CAR/CI/4 Varietal Evaluation Trial 
(VET)  
CAR/ CI/4.3 Initial Evaluation Trial – 
2012 

(Centre: West coast plains and ghats region –
Pampadumpara) 

 
Observations revealed that maximum 

number of tillers was produced by BEP 2 
(39.3) which is on par with PV 2 (35.0). 
Maximum leaf length (65 cm) and leaf width 
(12.2 cm) was observed in PV 2 which is on 
par with HY 6, PPK 2 and HY 9. Number of 
panicle was more in GG (29.7) but the length 
of panicle was maximum in PV2 (41.8 cm). 
 
CAR/CI/4.4 Multilocation evaluation of 
thrips tolerant cardamom lines 

(Centres: West coast plains and ghats region 
–Mudigere, Myladumpara, Pampadumpara; 
Southern plateau and hills region - 
Sakleshpur) 

 
Thrips tolerant lines viz., IC 349362, IC 

349364, IC 349370, IC 349606 along with 
Njallani Green Gold and local check was 
planted at Mudegere, Myladumpara, 
Pampadumpara and Sakleshpur. The plants 
were established in the field and 6-7 new 
tillers were formed.  The experiment was 
started in this year and plants are in early 
vegetative stage.
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Crop Protection 
 
CAR/CP/6 Pest and Disease 
Management Trial 
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 ghats region 
–Mudigere, Myladumpara, Pampadumpara; 
Southern plateau and hills region - 
Sakleshpur) 

At Mudigere, all the treatments were found 
effective when compared to control. The 
minimum tiller infection of (3 %) with higher 
yield of 740.00 g plant-1 was recorded in T1 i.e. 
spraying of 0.2 % Bavistin which is followed 
by T5 i.e., application of T. harzianum with 
Neem cake and spraying of 0.2 % 
Pseudomonas fluorescens gave disease 
incidence of 4.5%. 

At Myladumpara, two rounds (February 
and March) of insecticide spray were given. 
Thrips population on leaf sheath and capsule 
damage (fresh) were recorded.The pooled data 
for the observation on thrips infestation after 
seven sprays at Pampadumpara revealed that, 
fipronil 5 SC @ 0.005% applied plants 
showed highest per cent reduction of 
infestation (88.26%), whereas Imidacloprid 
17.8 SL @ 0.0089% stood next (78.74%) in its 
effectiveness.  Spinosad 45 SC @ 0.0135% 
and quinalphos 25 EC @ 0.05% were also 
found effective in reducing the infestations 
(75.29% and 70.31% respectively) and were 
on par with each other. 

After 30 days of insecticide spray at 
Sakleshpur, maximum reduction in capsule 
damage was recorded in T2-Imidaclorpid 
(22%) followed by T3- Fipronil (20%).The 
samples of cardamom from different 
treatments are being analyzed for residue 
levels in quality evaluation laboratory, Spices 
Board, Kochi.  

 
 

 
Fig 5: Full bearing plant of small cardamom variety Appangala 1 
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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, ICRI Regional 
Research Station, Gangtok) 

A total of 313 germplasm accessions of 
large cardamom are maintained at ICAR (RS), 
Gangtok and ICRI (RRS), Gangtok (Table 6). 

A total of 10 genotypes of large cardamom 
viz., Ramsey, Sawney, Dzongu Golsey, 

Varlangey, Seramney, Madhusai and Dudhe 
Golsai of large cardamom are being 
maintained at ICAR RS, Gangtok. 

Survey was conducted during April and 
July, 2017 at different areas of North districts 
of Sikkim, Sumsing, Chingsa, Riew Longkey 
Upper Siangin Arunachal Pradesh for 
collection of germplasm. Fourteen germplasm 
accessions 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 6: Large cardamom collections maintained at AICRPS centres 

 

Crop Protection 

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

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

The survey has been initiated in the large 
cardamom plantations at ICAR- NOFRI, 
Research farm, Tadong to determine the pest 
occurrence of the previously recorded as well 
as new pests. From the survey it was observed 
that the infestation of different hairy 
caterpillar (Fig 6) was more during the month 
of Nov- December. 

An experiment was conducted to evaluate 
the efficacy of biopesticides viz., neem oil  

 
 
(1500 ppm) @ 4 ml L-1,  Beauveria bassiana 7 
g L-1, Metarhizium anisopliae 5 ml L-1, 
petroleum oil based   agrospray @ 10 ml L-1, 
petroleum oil based horticultural spray @ 10 
ml L-1, Bacillus thuringiensis @ 2 g L-1, and 
spinosad 45 SC @ 0.3 ml L-1 against insect 
pests of large cardamom viz., stem borer, 
shoot fly, leaf eating caterpillar and tea 
mosquito bug. All the treatments showed 
effective results to control insect pests over the 
control.  However, spinosad 45 SC @ 0.3 ml 
L-1was found to be the most effective to 
control all the pests (69.91 to 81.32% 
reduction of infestation over control)  
followed  by  neem oil (1500 ppm) @ 4 ml L-1 
(61.32  to  67.64%   reduction   of infestation 

Centre Existing Addition  (April 2017  to March 
2018) 

Total 

ICAR RS, Gangtok 7 10 17
ICRI RRS, Gangtok 285 14 299
Total 292 24 316
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over control) and petroleum agrospray @ 10 
ml L-1 (52.22 to 59.47% reduction of  
infestation over control). 

The experiment  was  started   in   2011   in  

farmer’s field at Singhik, North Sikkim. It was 
observed that the incidence of the pests, blight 
and viral disease was less in treated plot than 
in the control plot (Table 7). 
 

 
Table 7: Incidence (%) of pests and diseases in the field trial plots at Singhik, North Sikkim 
 

Pests Incidence  % 
Control Phytosanitation and application of bio- agents, 

Shoot fly 15.2 8.2 

Leaf caterpillar 7.5 2.2 
Blight 10.2 3.3 
Chirke 1.5 - 
Foorkey 1.0 - 

 
 
 

 
Fig 6: Hairy caterpillar & semi loopers found in large cardamom plantation 
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IV. GINGER 
 
Genetic Resources 

GIN/CI/1.1 Germplasm collection, 
characterization, 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 8). 

Out of seventy four accessions at Dholi, 
only fifteen accessions namely RG-9, RG-60, 
RG-34, RG-17, RG-39, RG-22, RG-24, RG-
65, RG-14, RG-38, RG-43, RG-56, RG-1, 
RG-35 and RG-29 recorded high yield ranging 
from 0.11 to 0.22 kg per plant and per plot  
6.25 kg to 12.30 kg 6m-2 as compared to check 
variety Nadia with  0.09 kg per plant and per 
plot 5.27 kg 6m-2. Among fifteen promising 
accessions, RG-9 gave the highest fresh 
rhizome yield of 0.22 kg per plant and per plot 
12.30 kg 6m-2 followed by RG-60 with fresh 
rhizome yield per plant 0.21kg and per plot 
12.00 kg 6m-2.  

A total of 63 germplasm of ginger were 
evaluated during 2017-18 at Kumarganj and 
the genotype NDG-55 was found to be 
promising in terms of high yield (442.00 g 
plant-1). In different maturity groups of 
turmeric, maximum yield was obtained in 
NDH- 86 (270 g plant-1), NDH-84 (255 g 
plant-1) in early maturing types, NDH-98 (295 
g plant-1), NDH-49 (267 g plant-1) in medium 
maturing and NDH-2 (285 g plant-1), NDH-92 
(265 g plant-1) in late maturing types. 
 

 
 Among the 75 accessions of ginger 
evaluated at Pundibari centre, highest rhizome 
yield per plot was recorded in GCP-49 (7.26 
kg per plot) and the lowest rhizome was 
recorded in GCP-61 (0.98 kg per plot). 
Maximum rhizome rot and wilt disease 
incidence was recorded in the accession GCP-
74 (46.67 %) followed by GCP-45 (36.67) 
whereas lowest disease incidence was 
recorded in GCP-19 (10.13 %).   

At Pottangi, out of 181 ginger germplasm 
evaluated, four accessions gave more than 10 
kg/3m2 fresh rhizome yield and 32 accessions 
yielded more than 5 kg/3m2. The range of plot 
yield being 0.15 kg (No.6) to 13 kg/3 m2 (KG 
132) with the mean yield of 3.7 kg /3 m2. The 
highest fresh rhizome yield was recorded by 
KG 132 (28.9 t ha-1) followed by PGS 41-1 
(25.3 t ha-1) and Zo 9 (25.1 t ha-1). 

At Raigarh, seven new germplasm were 
collected and tested for its performance for 
yield and disease conditions during Kharif 
2017. For rhizome yield, the genotype RGC 
2017-1 (8.9 t ha-1), recorded maximum yield 
followed by RGC 2017- 3 (8.2 t ha-1), RGC 
2017-4 (7.4 t ha-1), over two national checks 
Suprabha (2.5 t ha-1) and Suruchi (1.7 t ha-1). 

One hundred and eighty five ginger 
genotypes were evaluated at Solan for rhizome 
yield and other horticultural traits. The yield 
range varied from 9.21 t ha-1 (SG-865) to 
13.49 t ha-1 (SG-1134). Yield of five lines viz., 
SG-1134 (13.49 t ha-1), SG-247 (13.34t ha-1), 
SG-1083 (13.24t ha-1), SG BDJR 1088 (13.21 
t ha-1) and SG-857 (13.12t ha-1) excelled the 
check Himgiri which yielded 12.06 t ha-1. The 
rhizome rot disease incidence varied from 
10.95-23.65% with 10.95% and 15.79 % in 
SG-857 and Himgiri, respectively. 
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The entry SE-8640 (13.3 t ha-1) was the top 
yielder at Pottangi, followed by PGS-121 
(12.2 t ha-1), SEHP-9 (12.2 t ha-1) and SE86-
131(10.4 t ha-1). The highest clump weight was 

observed in SE 86-40 (188 g). These 
genotypes were also characterized by  DUS 
guidelines  (Table 9). 

 
Table 9: DUS characters of rhizomes of Coordinated ginger entries at Pottangi 

Entries Clump 
length(cm) 

Clump 
diameter (cm) 

Clump shape Outer core colour Inner core colour 

SE86-40 19 9 Curved Yellow Greenish Yellow 
SE86-81 16 12 Zigzag Greenish Yellow Yellow 
SE86-131 21 11 Curved Greenish Yellow White Yellow 
SEHP-9 18 15 Zigzag Greenish Yellow White Yellow 
SG-26-04 17 15 Zigzag Greenish Yellow Yellow 
PGS-121 15 16 Zigzag White Yellow Yellow 
ACC-247 16 12 Zigzag Yellow Greenish Yellow 
Ranchi 
Local 

17 14 Zigzag Yellow Greenish Yellow 

Varada 17 8 Straight Golden Yellow Golden Yellow 
Suprabha 17 11 curved Yellow Greenish Yellow 

 
The average fresh rhizome yield for three 

consecutive years 2015, 2016 and 2017 at 
Solan centre varied from 5.15 t ha-1 to 18.25 t 
ha-1. The local genotype Solan Giriganga (IC-
593889/ SG-26-04) recorded maximum yield 
18.25 t ha-1 by statistically excelling all other 
entries, whereas, local check variety Himgiri 
yielded 13.25 t/ha and National check variety 
IISR Varada 8.57t/ha. The rhizome rot disease 
incidence varied from 8.93-22.20 % with 
minimum in Solan Giriganga (IC-593889/SG-
26-04). The high yielding promising genotype 
is superior/ comparable for quality attributes 
viz,. dry matter recovery (21.01%), essential 
oil (1.45%), oleoresin (4.69%) and crude fibre 
content (4.47%) to the check variety Himgiri. 
Therefore, keeping in view the consistently 
good performance, the promising genotype 
Solan Giriganga(IC-593889/SG-26-04) (Fig 
8) has been identified for cultivation under 
Western Himalayan Regions of the country. 

At Kalyani, the genotype ACC-702 
recorded maximum plant height (46.78cm), 
number of leaves per clump (23.21), number  

 

 
Fig 8: Solan Giriganga 

 
 
of tillers per clump (16.67), leaf length 
(23.95cm), yield per clump (192.83g), yield 
per plot (7.71kg) and yield per hectare 
(20.12t). Acc-713 recorded highest number of 
fingers per clump (8.93). Acc-219 recorded 
maximum length of fingers (8.34cm) and 
finger girth (3.90cm).  
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Average fresh rhizome yield varied from 
9.42 t ha-1 to 22.40 t ha-1at Nagaland. The 
local variety Nadia recorded maximum yield 
22.40 t ha-1 closely followed by SG-26-04 
(21.93 t ha-1) which are statistically at par with 
each other. The national check variety IISR 
Varada yielded 15.04 t ha-1 whereas, another 
local check variety Local Red (pungent) gave 
minimum fresh rhizome yield of 9.42 t ha-1.  
 

GIN/CI/3.4 Initial Evaluation Trial of 
bold/vegetable ginger 

(Centres: Middle gangetic plain region – 
Dholi; Eastern plateau and hills region – 
Pottangi) 

The three years analyzed pooled data at 
Pottangi revealed that that the entry PGS-
121(19.2 t ha-1) as the top yielder followed by 
PGS-95(16.4 t ha-1)  and  PGS102 (15.6 t ha-1) 
. 

GIN/CI/3.5 Initial Evaluation Trial – 
2015 

(Centre: Middle Gangetic Plain Region – 
Kumarganj) 

In IET for ginger consisting of seven 
entries, the maximum yield was observed in 
the genotype NDG-59 (14.77 t ha-1) followed 
by NDG-9 (14.66 t ha-1) and NDG-56 (13.78 t 
ha-1). Three years pooled data showed 
maximum yield in the genotype NDG-9 (14.16 
t ha-1) followed by NDG-59 (14.00 t ha-1) and 
NDG-56 (13.37 t ha-1). 
 

GIN/CI/3.6 Initial EvaluationTrial 2016 

(Centres: Middle Gangetic Plain Region -
Pundibari; Eastern plateau and hills region – 
Pottangi); Western Himalayan Region - 
Solan) 

At Pundibari, a wide range of variability 
was found among the genotypes for different 
yield characters. GCP-39 recorded highest 

yield of 5.16 kg per plot (10.40 t ha-1) and 
lowest yield was found in GCP 30 (3.42 kg 
per plot) (6.89 t ha-1).The lowest rhizome root 
rot and fungal wilt disease severity was found 
in GCP-12 (12.44) whereas the disease 
severity was high in GCP-51 (23.67). The 
lowest Phyllosticta leaf spot disease was 
found in GCP-14 (5.81 PDI) whereas highest 
was found in GCP-51 (19.80 PDI).  

Out of 25 entries evaluated at Pottangi, the 
entry PGS-8 (14.2 t ha-1) was the top yielder 
followed by Varada (13.8 t ha-1), PFLR (12.2 t 
ha-1) and PGS-58 (11.7 t ha-1). 

Average yield at Solan varied from11.18 t 
ha-1 to 17.42 t ha-1. The genotype SG-15-03 
(SG-707)  recorded maximum yield  17.42 t 
ha-1 followed by SG-15-08 (13.37 t ha-1), SG-
1083 (13.40 t ha-1) and SG-1088 (13.30t ha-1) 
whereas the check  Himgiri yielded 14.76 t  
ha-1. The rhizome rot disease incidence varied 
from 8.650-19.623% with minimum in SG-15-
03 (SG-707).  
 
GIN/CI/4 Quality Evaluation Trial 

GIN/CI/4.1 Evaluation of germplasm 
for quality 

(Centre: Western Himalayan Region - Solan) 
Forty four best performing genotypes were 

analyzed. The dry matter content (%) and 
crude fibre (%) ranged between 16.900 (SG-
15-07(SG-1124)) to 22.293 (SG-1130) and 
3.867 (SG-1095) to 5.600 (Ranchi Local), 
respectively. Essential oil (%) and oleoresin 
contents (%) varied from 0.813 (SG-939) to 
1.587 (SG-12/04) and 3.530 (SG-1079) to 
4.770 (SG-26-04 (Giriganga) and Mahima), 
respectively. The high yielding genotype SG-
26-04 (Giriganga) was found superior/ 
comparable for dry matter content, essential 
oil, oleoresin and crude fibre contents to the 
check Himgiri.  
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GIN/CM/5.7 Effect of micronutrients on 
growth and yield of ginger 
(Demonstration trial) 

(Centres: East coast plains and hill region – 
Chintapalle; Eastern plateau and hills region 
- Pottangi) 

There were 2 treatments T1 is 
recommended package of practice and T2 is 
recommended package of practice + IISR 
micronutrient formulation.  
 Application of micro nutrients showed 
significant effect on growth and yield on all 

ginger varieties at Chintapalle. Nadia variety 
with micro nutrient application recorded the 
maximum plant height (59.45 cm), fresh 
weight of rhizome (273.20 g), and yield per ha 
(29.13 t ha-1).  

Data analysis of three years at Pottangi 
centre (2015-16 to 2017-18) revealed  that the 
fresh rhizome yield of 19.6t ha-1, 20.2t ha-1and 
20.6t ha-1 was recorded in the varieties viz., 
Suprabha, Suravi and Varada, respectively in 
the treatment, T1(Recommended package of 
practice + IISR micronutrient formulation) 
over T2 (Recommended package of practice). 

 
 

 
Fig: 11 Ginger variety Nadia cultivated in poly house at Chintapalle 
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GIN/CM/5.8 Effect of organic manures 
and bio-fertilizers on partitioning of dry 
matter in ginger 
(Centres: Middle Gangetic Plain Region - 
Dholi) 

All the treatment were found significantly 
higher regarding height of the plant, number 
of tillers per plant, number of leaves per tiller 
and yield per hectare over control. None of the 
treatments were found significantly high 
regarding dry matter recovery from fresh 
rhizome as compared to control. Among the 
treatments, T11- FYM @ 30 t ha-1 + 
Trichoderma gave highest plant height 
(97.33cm), number of tillers per plant (77.03) 
and yield per hectare (15.63t ha-1) followed by 
T12- FYM @ 30t ha-1 + PSB with plant height 
(91.40cm), number of tillers per plant (72.93) 
and yield per hectare (14.30t ha-1). However, 
none of the treatments were significantly 
higher regarding dry recovery from fresh 
rhizome.      
 

GIN/CM/5.9 Organic production of 
ginger 

(Centres: West coast plains and ghat region – 
Ambalavayal; Middle Gangetic Plain Region 
- Dholi, Kumarganj, Pundibari; Lower 
Gangetic Plain Region – Kalyani; East coast 
plains and hill region – Chintapalle; Eastern 
plateau and hills region - Pottangi, Raigarh; 
Eastern Himalayan Region – Mizoram, 
Barapani; Southern plateau and hills region 
- Kammarpally; Western Himalayan Region 
– Solan) 

Among the three ginger varieties (Nadia, 
Surabhi and Suprabha) evaluated at Dholi, 
none of the varieties were significantly 
different regarding yield. Between two organic 
package (IISR organic package and RPCAU, 
Bihar organic package), both organic package 
were recorded as non-significant. 

At Kumarganj, the maximum yield was 
observed in V1T3 treatment (13.50 t ha-1) 
followed by V2T3 (13.00 t ha-1) and V3T3 
(12.75 t ha-1). 

In organic production of ginger trial at 
Pundibari, the highest fresh yield of ginger 
was recorded in Nadia (12.67 t ha-1) followed 
by GCP-5 (11.98 t ha-1). Organic package 
developed by IISR recorded the highest yield 
(12.32 t ha-1). Considering the interaction 
effect, it was found that Nadia variety along 
with organic package developed by IISR 
recorded the highest fresh yield (12.94 t ha-1). 
Dry recovery percentage varied significantly 
among the varieties but organic package of 
practices had no influence.  Among the 
cultivars, the lowest wilt incidence was 
recorded in GCP-5 (21.12 %) and organic 
package developed by IISR recorded the 
lowest wilt incidence (22.94%). 

At Kalyani, O1V2 (Organic package 
developed by IISR + Nadia) recorded highest 
plant population (38.25). Number of tillers per 
clump was recorded highest (18.50) in O2V3 

(Recommended package by SAU + Suprabha) 
treatment. O2V2 (Recommended package by 
SAU + Nadia) recorded highest fresh yield per 
clump (244.37 g) and highest estimated yield 
per hectare (18.05 t). 
 Among the treatments, T2 (Nadia + 
Inorganic) recorded the maximum plant height 
(63.70 cm), fresh weight of rhizome (197.60 
g), yield per ha (17.79 tha-1) and dry recovery 
percentage (25.55) followed by T1 (Nadia + 
IISR OPP) at Chintapalle. The lowest yield 
was recorded in Treatment T5 (CTPL Local + 
IISR OPP) (9.02 t ha-1). 

At Raigarh, among the varieties, V3 
(Local) gave maximum plant population 
(88.44 %), plant height (37.72 cm), number of 
leaves per plant (3.83), rhizome weight per 
plant (40.26 g), number of primary and 
secondary rhizome (3.53 and 5.83, 
respectively)  and  yield  (7.90 t/ha).   As   per  
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treatment effect T1 (Organic package 
developed by IISR) gave maximum plant 
population (89.37 %), plant height (37.39 cm), 
number of tillers per plant (2.82), number of 
leafs per plant (3.83), rhizome weight per 
plant (40.82 g), number of primary and 
secondary rhizome (3.45 and 5.61, 
respectively) and yield (6.48 t ha-1). 

In Mizoram, all ginger was lost due to soft 
rot disease. 

Maximum yield of 37.49 tha-1 was recorded 
in T5 (75% N requirement of ginger from 
FYM + micronutrients) followed by 36.85 tha-

1in T4 (100% organic manures from FYM + 
Vermiwash 10%) at Barapani.  Highest dry 
recovery of 20.37 % was recorded in T3 
(100% organic manures from FYM + 
micronutrients) and lowest of 19.37 in T8 
(Farmers practice). T6 (75% N requirement of 
ginger + vermiwash 10%) recorded the highest 
fiber content of 3.94% while lowest was 
recorded in T7 (Recommended Package by 
SAU) with 3.55%. Oleoresin content was 
highest (4.31%) in T7 (Recommended Package 
by SAU) and lowest in T6 (75% N 
requirement of gingerfrom FYM + vermiwash 
10%) with 3.82%. 
 
GIN/CM/5.10 Effect of micro nutrients 
on growth and yield of ginger 

(Centres: West coast plains and ghat region – 
Ambalavayal; Middle Gangetic Plain Region 
- Dholi, Kumarganj, Pundibari; Lower 
Gangetic Plain Region – Kalyani; East coast 
plains and hill region – Chintapalle; Eastern 
plateau and hills region - Pottangi, Raigarh; 
Eastern Himalayan Region –Barapani; 
Southern plateau and hills region - 
Kammarpally; Western Himalayan Region – 
Solan) 

Among three ginger varieties (Nadia, IISR 
Varada and Surabhi) evaluated at Dholi, Nadia  
 

Fig  12. Organic farming plot at Pottangi 
 
variety gave significantly higher yield per 
hectare  (12.38 t)   as  compared  to  other  two  
varieties IISR Varada and Surabhi.  Between 
two micro-nutrients package i.e., IISR micro-
nutrients package and RPCAU (Bihar) micro- 
nutrients package, RPCAU (Bihar) micro-
nutrients package produced significantly 
higher yield per hectare (11.15t ha-1) as 
compared to IISR micro-nutrients package 
(10.11 t ha-1).  

Data analysis at Kumarganj revealed that 
the maximum yield (13.33 t ha-1) was 
observed in the variety Barua Sagar in the 
treatment (Seed treatment with micronutrients 
IISR + IISR micronutrients spray @ 5 gm/ 
litre of water at 60 and 90 days after planting). 

In micronutrient trial of ginger at 
Pundibari, rhizome yield of ginger varied 
significantly among the varieties and 
micronutrient based package of practices. The 
highest fresh yield of ginger was recorded in 
Nadia (12.68 t ha-1) followed by GCP-5 (12.42 
t ha-1). Micronutrient package developed by 
IISR recorded significantly highest yield 
(12.59 t ha-1). Considering the interaction 
effect, it was found that Nadia cultivar along 
with micronutrient package developed by IISR 
recorded the highest fresh yield (13.07 t ha-1).  
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Highest fresh yield per clump was recorded 
by M2V2 (251.62 g) followed by M2V1 
(246.79 g) at Kalyani. The highest estimated 
yield per  hectare was observed in M2V2 
(19.21 t) followed by M2V3 (18.74 t). The 
lowest fresh yield per hectare was recorded by 
M1V3 (16.23 t). 
 Foliar application of IISR micro nutrient 
mixture showed marked increase in rhizomes 
yield per hectare as compared to control at 
Chinthapalle. Among the treatments T2 
(Nadia + IISR Micro nutrients application) 
recorded maximum plant height (59.45 cm), 
fresh weight of rhizome (273.20 g), yield/ha 
(29.13 t ha-1) followed by T6 (Surabhi + IISR 
Micro nutrients application) and all the 
treatments were on par with each other with 
respect to yield. The highest dry recovery was 
observed in T6 (Surabhi + IISR Micro 
nutrients application) (22.70 %) followed by 
T2 (21.50 %). 

At Pottangi, it was revealed from pooled 
data analysis of three years (2015-16 to 2017-
18) that the fresh rhizome yield of 19.6 t ha-1, 
20.2 t ha-1and 20.6 t ha-1 in Suprabha, Suravi 
and IISR Varada, respectively with the yield 
advantages of 5.9%, 3.9% and 4.4% of T1 
(Recommended package of practice + IISR 
micronutrient formulation) over T2 
(Recommended package of practice). 

In Raigarh, variety V3 (local) recorded 
maximum plant population (86.56 %), plant 
height (31.91 cm), number of tillers per plant 
(2.97), fresh rhizome weight (41.21 g), 
number of secondary rhizome (6.18) and yield 
(6.86 t ha-1).  

Three genotypes of ginger viz., Jorhat, 
Suprabha and Hiching were evaluated at 
Barapani and found that the application of 
recommended package of practice along with 
IISR micronutrients (T2) produced higher 
yield of  36.78 t ha-1, 22.68 t ha-1 and 30.51 t 
ha-1 in Hiching, Himgiri and Nadia 
respectively. Also the oleoresin content were 

 higher  in T2 (recommended package of 
practice +IISR micronutrients) in all the 
varieties. 

 

Crop Protection  

GIN/CP/6 Disease Management Trial 

GIN/CP/6.11 Eco-friendly management 
of rhizome rot of ginger  
(Centres: Middle Gangetic Plain Region – 
Kumarganj) 

Data of percent disease severity of soft rot 
of ginger showed that lowest incidence was 
found in soil solarization + plastic mulching + 
rhizome treatment with 2% neem oil (39.30) 
followed by soil solarization + plastic 
mulching (48.30) and  soil solarization + 
rhizome treatment with 2% neem oil (51.34) 
as compared by control (75.60). The 
maximum yield was recorded in soil 
solarization + plastic mulching + rhizome 
treatment with 2% neem oil (35.42 q ha-1) and 
minimum  in plastic mulching (13.25 t ha-1) in 
comparison to control (10.50 t ha-1). 

 

GIN/CP/6.12 Field screening of different 
varieties of ginger against leaf spot and 
rhizome rot 

(Centre: Western plateau and hills region – 
Dapoli) 

All nine varieties of ginger screened 
against leaf spot were observed resistant 
except the variety Athira which was found to 
be moderately resistant against leaf spot 
disease. Whereas, against rhizome rot two 
varieties were moderately resistant and 
remaining were found tolerant. On yield basis 
all varieties performed well but on the basis of 
percent disease intensity the varieties viz., 
Rejatha and Mahima were found superior over 
other varieties screened. 
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GIN/CM/6.13 Effect of PGPR 
biocapsules on growth and yield of 
ginger 

(Centres: West coast plains and ghat region – 
Ambalavayal; Middle Gangetic Plain Region 
- Dholi, Kumarganj, Pundibari; Lower 
Gangetic Plain Region – Kalyani; East coast 
plains and hill region – Chintapalle; Eastern 
plateau and hills region - Pottangi, Raigarh; 
Eastern Himalayan Region –Barapani; 
Southern plateau and hills region - 
Kammarpally; Western Himalayan Region – 
Solan) 

Among three varieties (Nadia, Varada & 
Suprabha) evaluated for the effect of PGPR 
biocapsules at Dholi, highest germination 
(73.88%), plant height (40.45cm), number of 
tillers/ plant (11.42), yield (32.22 q ha-1) and 
lowest disease incidence (26.13%) were 
recorded with variety, Nadia. Among variety 
and treatment interaction, highest plant height 
(42.65cm) was recorded in variety, Nadia with 
treatment having POP + Trichoderma capsule.  

Data analysis at Kumarganj revealed that 
the maximum yield was observed in the three 
varieties, V1 (13.83 t ha-1), V3 (13.58 t ha-1) 
and V2 (13.33 t ha-1) in the treatment, POP + 
trichoderma capsule+GRB 35 capsule.  

At Pundibari, talc formulation of 
Trichoderma  and GRB 35 increased the tiller 
number irrespective of variety. The genotype 
Pundibari Local-1 in combination with 
Trichoderma  and GRB 35 capsule recorded 
highest clump weight and fresh yield 
(130.67g, 11.63 t ha-1) followed by  GCP-5 in 
combination with  talc formulation of 
Trichoderma  and GRB 35 (124.00 g, 11.27 t 
ha-1).  

At Kalyani, highest fresh yield per clump 
(240.48 g) was recorded by P1V2 (Nadiya + 
POP + Trichoderma (Talc formulation) + 

GRB 35 (Talc formulation) followed by P2V2 , 
Nadiya + POP + Trichoderma capsule + GRB 
35 capsule (238.53 g). The highest estimated 
yield per hectare was observed in P1V2   
(19.93 t) followed by P2V2 (19.53 t). 

The effect of bio capsules on growth and 
yield parameters on three varieties of turmeric 
viz., Nadia, Suprabha and Suravi differed at 
Chintapalle. In Nadia variety T5 (POP) 
recorded the highest yield (22.95 t ha-1), in 
Suprabha T3 (POP + Trichoderma capsule + 
GRB 35 capsule) recorded the highest yield 
(7.80 t ha-1) whereas in Suravi T1 (POP + 
Trichoderma talc + GRB 35 talc) recorded the 
highest yield (8.50 t ha-1). 

At Raigarh, local ginger performed best in 
respect of average yield 8.60 t ha-1 and 
minimum rhizome rot incidence 14.60 % in 
comparison to the variety Surabhi (6.80 t ha-1). 
In the treatment POP+ Trichoderma (Talc 
Formulation) + GRB 35 (talc) recorded 9.04 t 
ha-1 yield in local variety and 11.45 percent 
disease incidence.  

Experiment was conducted with three 
genotypes viz., Himgiri, Nadia and Hitching at 
Barapani. For Himgiri and Nadia the highest 
yield was recorded in T2 (POP + Trichoderma 
capsule  +  GRB  35 capsule)  with  32.87  t 
ha-1 and 30.01 t ha-1 respectively.  Oleoresin 
content was highest in T2 (POP + Trichoderma 
capsule + GRB 35 capsule) in all the three 
varieties. 

In all the three genotypes evaluated at 
Solan, combined treatments of Trichoderma in 
combination with talc formulation of GRB-35 
resulted in highest germination (91.37%) in 
LC-1 followed by Himgiri (90.63%) and LC-2 
(90.37%). Similarly, combined talc 
formulations resulted in highest number of 
tiller per plant, height, yield and other 
biochemical parameters in all three genotypes 
and reduced incidence of rhizome rot.
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V. TURMERIC 
 

 
Genetic resources 

TUR/CI/1.1 Germplasm collection, 
characterization, evaluation and 
conservation 

(Centres: Southern plateau and hills region - 
Coimbatore, Kammarpally; Middle Gangetic 
Plain Region - Dholi, Kumarganj, 
Pundibari; East coast plains and hill region 
– Guntur; Western Himalayan Region – 
Pantnagar, Solan; Eastern Himalayan 
Region – Pasighat; Eastern plateau and hills 
region - Pottangi, Raigarh; Eastern 
Himalayan Region - Barapani) 

Table 10 shows the turmeric germplasm 
conserved at various AICRPS centres. 

Out of 275 accessions in the germplasm, 55 
high yielding lines were evaluated at 
Coimbatore (Fig 13).The fresh rhizome yield 
per plant ranged between 90.00 g to 780.00 g. 
The genotype CL 195 recorded the highest 
fresh rhizome yield of 798.00 g per plant 
which was influenced by more number of 
primary rhizomes (17 nos; 473 g per plant) 
secondary rhizomes (17 nos; 198g per plant) 
and mother rhizomes (6 nos.; 127 g per plant). 
Whereas in CL 74, the fresh rhizome yield per 
plant (793 g per plant) was greatly influenced 
by mother rhizomes (7  nos.; 400g per plant), 
primary rhizomes (12 nos.; 326 g per plant) 
and secondary rhizomes (12 nos.; 67 g per 
plant). However, the dry recovery percentage 
in CL 74 and CL 195 was 19.33 and 18.67 
respectively. Highest dry recovery was 
recorded in CL 100 (27.50%) and CL 43  

 

(26.79%) which recorded a fresh rhizome of 
yield of 127 g per plant and 401g per plant 
respectively. 

 

 
Fig 13: Field view of turmeric germplasm 

conservation under shade net at 
Coimbatore 

A total of two hundred and seventy 
germplasm collections are being maintained at 
TRS Kammarpally (Fig 14). Characterisation 
of these germplasm using DUS guidelines 
revealed that Manapasupu (74.80 t ha-1) PCT-
17 (67.66 t ha-1), CLI-366 (66.67 t ha-1), West 
Bengal (65.73 t ha-1), NH-1 (65.0 t ha-1), CLI-
Jyothi (64 t ha-1),  ACC No. 585 (63.73 t ha-1) 
were the good yielders as compared to local 
check Duggirala Red (70.0 t ha-1) and  
National check, IISR Prathibha (55.0 t ha-1). 
These lines were also screened against major 
foliar diseases.  

 

49



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

 
 

Fig 14: Field view of turmeric germplasm plot at Kammarpally 
 

Out of one hundred accessions evaluated at 
Dholi, only sixteen accessions namely- RH-
14, RH-421, RH-413, RH-5/80, RH-412, RH-
7, RH-429, RH-427, RH-434, RH-401, RH-
403, RH-431, RH-417, RH-406, RH-438 and 
RH-12 gave high fresh rhizome yield which 
ranged from 1.06 kg to 0.78 kg per plant 
(Yield per plot 36.53kg to 31.58kg 6m-2) as 
compared to best check variety Rajendra 
Sonali and Rajendra Sonia with a yield of 
0.75kg and 0.62 kg per plant and per plot 
(30.12 and 27.50 kg 6m-2 respectively). 
Among the sixteen promising accessions, RH-
14 produced higher fresh rhizome yield of per 
plant (1.06 kg per plant) and yield per plot 
(36.53 kg 6m-2) followed by RH-421 i.e., yield 
per plant (1.00kg) and yield per plot (35.50kg 
6m-2).   

All the 180 germplasm of turmeric were 
evaluated at Kumarganj and found that the 
maximum yield in NDH-86 (270 g per plant), 
NDH-84 (255 g per plant) which are early 
maturing types, NDH-98 (295 g per plant), 
NDH-49 (267 g per plant) in medium and 
NDH-2 (285 g per plant), NDH-92 (265 g per 
plant) in late maturing types. 

A total of 186 turmeric germplasm were 
evaluated at Pundibari centre. Considering 
plot yield and projected yield, 12 genotypes 
were found to give yield of more than 50 
tonnes of projected yield. They are TCP-7 
(52.34 t ha-1), TCP-10 (52.84 t ha-1), TCP-28 
(53.28 t ha-1), TCP-92 (55.74 t ha-1), TCP-97 
(57.29 t ha-1), TCP- 130 (55.82 t ha-1), TCP-
149( 60.70 t ha-1), TCP-152(61.63 t ha-1), 
TCP-153 (57.92 t ha-1), TCP-159 (59.39 t ha-

1), TCP-166 (59.86 t ha-1) and TCP-175 (58.06 
t ha-1). Leaf blotch disease was absent in the 
genotypes viz., TCP-4, TCP-58, TCP-62, 
TCP-67, TCP-70, TCP-90, TCP-94, TCP-96 , 
TCP-100, TCP-114, TCP-123, TCP-140, 
TCP-143, TCP-152, TCP-191, TCP-192, 
TCP-200, TCP-206, TCP-215. 

During 2017-18, one hundred and thirty 
eight germplasm lines were evaluated with six 
checks at Guntur. Among the germplasm lines 
evaluated, only four entries, IC-394903 (531.1 
g), AC-94 (480.1 g), CLI-342-1 (479.4 g) and 
CL-1 (459.1 g) recorded significantly higher 
clump weight when compared to the best 
check Mydukur (370.1 g). 
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One hundred and thirty five turmeric 
collections were maintained and evaluated at 
Solan for rhizome yield and other horticultural 
traits. The yield range varied from 18.43 t ha-1 
(PCT 13) to 39.42 t ha-1 (ST-908). Yield of 
three lines viz., ST-908 (39.42 t ha-1), CO-1 
(35.31 t ha-1) and ST-20 (34.67 t ha-1) excelled 
the checks Palam Lalima and Palam Pitamber 
which yielded 33.17 t ha-1 and 34.67 t ha-1 
respectively. The curcumin content varied 
from 3.44 to 6.06 % with maximum in BDJR-
1144. 

Fifty two diverse genotypes of turmeric 
collected from entire NE region were 
evaluated at Pasighat along with check variety 
Megha Turmeric-1 during 2017-18. Among 
the genotypes evaluated, maximum rhizome 
yield was recorded in CHFT-8 (43.19 t ha-1), 
which was statistically at par with CHF-4 
(42.75 t ha-1), CHFT-24 (40.10 t ha-1), CHF-36 
(41.51 t ha-1), CHF-52 (38.57 t ha-1), CHF-102 
(40.56 t ha-1) and CHFT-103 (38.57 t ha-1). 
Lowest rhizome yield was recorded in 
genotype CHFT-28 (8.72 t ha-1). 

Among 179 turmeric accessions evaluated 
in 2017-18 at Pottangi, 152 were Curcuma 
longa, 23 were Curcuma aromatica and 4 
were Curcuma amada. The projected yield 
ranged from 1.0 t ha-1 (CLS-29) to 18.2 t ha-1 
(PTS-21) with the mean of 7.6 t ha-1 whereas 
clump weight ranged from 50 g (RH-80) to 
225 g (PTS-60). In Curcuma aromatica the 
range in fresh rhizome yield varied from 1.1 
kg/3 m2 to 6.1 Kg/3 m2.  

A total of 77 genotypes of turmeric were 
evaluated at Raigarh (Table 10). It was 
observed that the genotype IT 10 recorded 
maximum rhizome yield (28.07 t ha-1) 
followed by IT 24 (24.3 t ha-1) and IT 2 (24.2 t 
ha-1) over the national check, IISR Prathibha 
(14.3 t ha-1). 
     Thirty two genotypes of turmeric with IC 
No. IC-586749 to IC-586780 were maintained 
and evaluated at Barapani. IC-586767 
recorded the maximum yield with 41.56 t ha-1 

and IC-586762 recorded highest curcumin 
content of 6.44% while highest oleoresin 
content was recorded in IC-586771 (19.23 %). 

 
Table 10: Turmeric germplasm collections at various AICRPS centres 

 
Centre 

Indigenous Exotic Total 

Cultivated 
Wild and 

related species 
Existing  

Existing 
Addition 
(2017-18) 

Existing 

Coimbatore 266  3 7 2 278
Dholi 96 2 2 - 100
Kammarpally 244 26 - - 270
Kumarganj 180 2 - - 182
Pantnagar 50 2 - - 52
Pasighat 50 - 2 - 52
Pottangi 155 - 24 - 179
Pundibari 186 1 26 - 213
Raigarh 77 - - 77
Guntur 175 20 - - 195
Total 1479 56 61 2 1598
 
    In the tribal areas of Chintapalle, turmeric is 
grown  as  a  biennial   crop  and  the  crop   is  
harvested  only after two years (Fig. 15).  New 

 
system of mechanization in turmeric is also 
not followed and the farmers resort to 
conventional  method  of  boiling  and drying. 
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Fig 15: Turmeric harvested after two years at Chintapalle 

 
Crop Improvement 
 
TUR/CI/2 Coordinated Varietal Trial 
TUR/CI/2.6 CVT on Turmeric 2016 

(Centres: East coast plains and hill region – 
Chintapalle; Southern plateau and hills 
region Coimbatore, Kammarpally; East coast 
plains and hill region – Guntur, Middle 
gangetic plain region - Dholi, Kumarganj, 
Pundibari; Eastern plateau and hills region - 
Pottangi, Raigarh ; Gujarat plains and hills 
region – Navsari) 
 At Chintapalle, it was observed that among 
the genotypes yield per ha was highest in 
TCP-191 (48.49 t) followed by IT-23 (40.53 
t). Dry recovery % was highest in LTS-2 
(27.94 %) followed by Roma (27.65%). 

The projected rhizome yield per hectare 
differed significantly among the twelve 
genotypes tested at Coimbatore, which ranged 
from 34.90 t ha-1 (RH 80) to 45.00 t ha-1 (NDH 
11) with a mean of 39.03 t ha-1. The accession 
LTS- 2 recorded the highest dry recovery 
percentage of 27.20 with the estimated yield 
of 41.33 t ha-1. 

A coordinated variety trail was conducted 
at Kammarpally with 16 pre-release varieties 
viz., IT-10, IT-23, IT-36, RH-9/90, RH-80, 
TCP-191, PTS-18, LTS-1, LTS-2, CLS-38, 
LTS-1, LTS-2, NDH-98, NDH-79, Duggirala 
Red (Local Check) and IISR Prathibha 
(National Check). Among the varieties, LTS-2 
recorded highest fresh rhizome yield (62.0 t 
ha-1) followed by CLS-38 (60.22 t ha-1) in 
comparison to Duggirala red (49.10 t ha-1) and 
IISR Prathibha (50.67 t ha-1).  

During 2017-18, twelve entries from 
different coordinated centres were evaluated 
along with two checks at Guntur. Among the 
entries evaluated, LTS-1 recorded 
significantly higher yield (55.0 t ha-1) followed 
by LTS-2 (53.4 t ha-1) which were on par with 
each other and significantly superior to the 
best check Mydukur (46 t ha-1).  

Among ten promising entries and two 
checks IISR Pratibha and Rajendra Sonali 
evaluated at Dholi, the genotypes RH-9/90 and 
RH-80 gave significantly higher yield per 
hectare (54.73t ha-1 and 53.94 t ha-1, 
respectively) as compared to best local check 
variety Rajendra Sonali (yield 43.37 t ha-1) 
and other promising entries. 
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TUR/CI/3 Varietal Evaluation Trial 

TUR/CI/3.7 Initial Evaluation Trial 
2015 

(Centres: Middle Gangetic Plain Region - 
Kumarganj) 

Ten entries were evaluated under IET, 
highest yield was observed in NDH-68 (31.88 
t ha-1) followed by NDH-115 (31.77 t ha-1) and 
NDH-136 (30.33 t ha-1). Three years pooled 
data showed maximum yield in NDH-68 
(30.76 t ha-1) followed by NDH-115 (30.55 t 
ha-1) and NDH-136 (30.51 t ha-1). 

TUR/CI/3.8 Initial Evaluation Trial 
2016 

(Centres: Middle Gangetic Plain Region - 
Pundibari; Western Himalayan Region –
Solan; Eastern plateau and hills region – 
Pottangi) 

A wide range of variability was found 
among the genotypes for different yield 
characters at Pundibari.  TCP-58 recorded 
highest yield (50.93 t ha-1) and lowest yield 
was found in TCP-2 (31.62 t ha-1). The lowest 
leaf blotch and leaf spot disease severity was 
found in all genotypes except TCP-2 with PDI 
of 11.11and 14.07 respectively. 

The genotype ST-15-02 (ST-907) recorded 
maximum yield of 40.00t ha-1followed by ST-
15-04(PCT-53) (36.51t ha-1) and ST-15-
01(ST-12M) (34.38t ha-1) at Solan whereas the 
checks Palam Lalima and Palam Pitamber 
yielded 33.77t ha-1 and 34.60 t ha-1 

respectively. The curcumin content varied 
from 3.56 -6.13% with maximum in ST-15-03 
(PCT-14) whereas, Palam Lalima and Palam 
Pitamber recorded 3.82 % and 3.57% 
respectively. 

It was revealed from the analyzed pooled 
data of Pottangi that the entry PTS-22 (21.2 t 

ha-1) was the top yielder with the yield 
advantages of 16.4 % than the Local check 
variety Roma (18.2t ha-1) followed by PTS-56 
(19.0 t ha-1) and PTS-57 (19.0 t ha-1). The 
heaviest clump  was  observed in  PTS-22 
(251 g). 
 
Crop Management 
 

TUR/CM/5 Nutrient Management Trial.  

TUR/CM/5.9 Source sink relationship in 
turmeric 

(Centres: Southern plateau and hills region – 
Coimbatore, Kammarpally;West coast plains 
and ghat region – Kozhikode; East coast 
plains and hill region – Guntur; Middle 
Gangetic Plain Region – Dholi;Eastern 
Himalayan Region - Barapani) 

The experiment on source sink relationship 
in turmeric is being carried out in different 
centres with the following varieties like IISR 
Prathiba, Rajendra Sonia, Duggirala Red, 
Mydkur and BSR-2. Results on source sink 
relationship in turmeric during the year 
revealed that IISR Prathiba had slightly higher 
partitioning efficiency and was lowest in 
Duggirala Red.  In general, Mydkur had the 
highest yield per plant followed by local 
variety in most of the places. Mydkur also was 
more stable for oil, oleoresin and curcumin 
followed by BSR 2 while Rajendra Sonia had 
lowest values in most of the places. This 
suggests that Mydkur could be a stable variety 
over places both for yield and quality followed 
by BSR 2 (Fig 17). 

The study on rhizome bulking pattern of 
turmeric at Coimbatore revealed that fresh 
weight of whole rhizomes increased 
considerably from September to February. 
Among the varieties evaluated, IISR Prathiba 
registered vigorous growth and the highest 
fresh rhizome weight (230.00 g per plant) 
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highest in T1 (100% organic manure 
equivalent to 100% N requirement of 
turmeric); followed by T4 (100% organic 
manure + Vermiwash 10%) and T3 (100% 
organic manure + micronutrients) with a dry 
recovery of 13.95 % and 13.37 %. 

At Barapani, maximum yield of 44.08 t ha-1 

was recorded in T7 (Recommended Package 
by SAU) followed by 41.43 t ha-1 in T8 
(Farmers practice). Dry recovery of 22.05 % 
was recorded highest in T7 (Recommended 
Package by SAU) and lowest at 21.28 % in T5 
(75% N requirement of turmeric from FYM + 
micronutrients). Treatment T5 (75% N 
requirement of turmeric from FYM + 
micronutrients) had highest curcumin content 
of 6.42% and highest oleoresin (14.35 %) was 
recorded in T7 (Recommended Package by 
SAU).  
 

 
TUR/CM/5.10 Organic production of 
turmeric 

(Centres: Southern plateau and hills region - 
Coimbatore, Kammarpally;  Middle Gangetic 
Plain Region - Dholi, Kumarganj, 
Pundibari; Western Himalayan Region – 
Pantnagar, Solan; East coast plains and hill 
region – Guntur, Chintapalle; Eastern 
Himalayan Region – Pasighat; Eastern 
plateau and hills region - Pottangi, Raigarh; 
Eastern Himalayan Region - Mizoram, 
Barapani) 

At Coimbatore, the experiment was 
conducted with three varieties viz., BSR 2, CO 
2 and IISR Pragthi. The highest fresh rhizome 
yield per plant (456.50 g) was recorded in the 
Variety IISR Pragthi treated with organic 
package developed by IISR, Kozhikode. The 
highest fresh rhizome yield per plot of 3m2 
was however recorded in CO2 (8.33 kg per 
plot) treated with organic package developed 
by IISR, Kozhikode. The dry recovery 

percentage was higher in IISR Pragthi (22.73) 
with a plot yield of 7.86 kg per plot of 3 m2. 

This experiment was conducted using three 
varieties (V1- Duggirala Red, V2 - IISR 
Pragathi and V3 –IISR Prathibha) at 
Kammarpally. Generally, maximum yield was 
obtained in T1 (Organic package of developed 
by IISR) as compared to T2 (Recommended 
package by SAU). The interaction effect 
revealed maximum yield in T1V3 (IISR-
Prathibha - 73.05 t ha-1) followed by T1V1 
(Duggirala Red-57.08 t ha-1). 

Among the three varieties of turmeric 
(Rajendra Sonia, Pratibha and Rajendra Sonali) 
evaluated at Dholi, Rajendra Sonia and 
Rajendra Sonali produced significantly higher 
yield per hectare (61.75 & 61.38t ha-1) as 
compared to IISR Prathibha with a yield of 
40.14t ha-1. Between two organic package 
(IISR organic package and RPCAU, Bihar 
organic package), RPCAU, Bihar organic 
package gave significantly higher yield per plot 
(56.31 t ha-1) as compared to IISR organic 
package (52.50 t ha-1).   

The maximum yield (31.16 t ha-1) was 
observed in V3T1, NDH 98 with organic 
package developed by IISR followed by 
V3T2, NDH 98 with recommended package 
by SAU (30.91t ha-1) at Kumarganj. 

In organic production trial of turmeric at 
Pundibari, the highest fresh yield of turmeric 
was recorded in PTS-8 (30.83 t ha-1) and 
lowest in TCP-2 (28.54 t ha-1). Organic 
package developed by IISR recorded the 
highest yield (31.62 t ha-1). Considering the 
interaction effect, it was found that PTS-8 
genotype along with organic package 
developed by IISR recorded the highest yield 
of 33.56 t ha-1. Dry recovery percentage, leaf 
blotch and leaf spot incidence varied 
significant among the varieties but organic 
package of practices had no influence on the 
dry recovery percentage, leaf blotch and leaf 
spot incidence in turmeric. 
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The trial was initiated during 2017-18 and 
conducted in FRBD with six replications at 
Guntur (Fig 18). The effect of production 
system, variety and their interactions on 
growth and yield attributes was found to be 
significant. Among the two production 
systems, IISR- Organic production system 
recorded  significantly  higher  yield (44.2 t 
ha-1). Among the varieties evaluated, Mydukur 
(43.5 t ha-1) was on par with BSR-2   (41.7 t 
ha-1), but superior to IISR Prathibha  (38.8 t 
ha-1). Among the interaction between 
production system and variety, maximum 
yield was recorded in Mydukur with IISR-
Organic production system (47.3 t ha-1), which 
was significantly superior to all other 
combinations except with BSR-2 (44.1 t ha-1) 
with IISR-Organic production system.  

Among the treatments at Chintapalle, T4 
(NDH-98 + Inorganic) recorded the maximum 
plant height (158.45 cm), fresh weight of 
rhizome (625.5 g), yield per ha (51.78 t ha-1) 
and dry recover percentage (25.55) followed 
by T3 (NDH-98 + IISR POP). Among the 
treatments at Chintapalle, T4 (NDH-98 + 
Inorganic)  recorded  the maximum  plant 
height (158.45 cm),  fresh  weight  of  rhizome 

(625.5 g), yield per ha (51.78 t ha-1) and dry 
recovery percentage (25.55) followed by T3 
(NDH-98 + IISR POP). 
        Data from Pasighat revealed that 
significantly high yield per hectare  (27.48 t 
ha-1) was recorded with the organic package 
developed by IISR (T1) as compared to 
recommended package of SAU (T2). Among 
the three varieties evaluated, significantly high 
yield per hectare (39.52 t ha-1) was recorded 
with the variety NDH 98. However, the dry 
recovery was significantly higher in IISR 
Prathibha (23.23%) as compared to NDH 98 
and Megha Turmeric-1. The interaction of 
treatment and variety was found to be 
insignificant. 

At Raigarh, variety V1 (Chhattisgarh 
Haldi-1) recorded maximum plant population 
(100%), plant height (146.42 cm) and yield  
(23.75 t ha-1) while, V2 (Suranjana) recorded 
maximum number of tiller per plant (4.05) and 
number of primary rhizomes (4.90) and V3 
(Narendra Haldi-1) recoded maximum number 
of leaves per plant (5.07). Fresh  rhizome 
weight per plant (195.12 g) and number of 
secondary rhizomes (10.05). 

 

Fig 18: Turmeric organic production trial at Guntur 
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In Barapani, three genotypes of turmeric 
viz., Megha Turmeric-1, Rajendra Sonia and 
IISR Prathibha were evaluated. T2 
(Recommended Package by SAU) produced 
higher yield of 39.40 t ha-1 and 34.79 t ha-1 in 
Megha Turmeric-1 and IISR Prathiba, 
respectively. The dry recovery percentage 
were higher in T1 (Organic package developed 
by IISR) in all the three varieties. 
 
TUR/CM/5.5 Effect of micro nutrients on 
growth and yield of turmeric 

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

The experiment on the effect of micro 
nutrients on turmeric at Coimbatore was 
conducted with three varieties viz., BSR 2, CO 
2 and IISR Pragthi. Turmeric variety, CO 2 
cultivated with the recommended package of 
practices and IISR turmeric micronutrient 
spray at 60 and 90 DAP @ 5 g per litre 
recorded the highest fresh weight of the clump 
(416.67 g) and fresh rhizome yield per plot of 
3 m2 (8.91 kg). Whereas, turmeric variety 
IISR Pragthi  recorded the highest dry 
recovery percentage of 20.40%. 

At Kammarpally, the experiment was 
conducted with three varieties viz., Duggirala 
Red, IISR Pragathi and IISR Prathibha (Fig 
19). The maximum yield wad recorded in T2 
(Recommended package of practice + IISR 
turmeric micronutrients) compared to T1 
(Recommended package of practice). The 
highest yield was recorded in T2V1 

(Duggirala Red – 66.66 t ha-1) followed by 
T2V3 (IISR Prathibha-56.60 t ha-1).  

 

Fig 19: Field view of micro nutrient trial at 
Kammarpally 

Among three varieties of turmeric 
(Rajendra Sonia, IISR Pratibha and Rajendra 
Sonali) evaluated at Dholi, Rajendra Sonia 
and Rajendra Sonali gave significantly higher 
yield per hectare (50.05 & 55.61 t ha-1 

respectively) as compared to Pratibha i.e., 
yield per hectare (32.59t ha-1). Between two 
package of micro-nutrients (IISR micro-
nutrients package and RPCAU, Bihar micro-
nutrients package), RPCAU (Bihar) micro-
nutrients package recorded significantly 
higher yield (48.20 t ha-1) as compared to IISR 
micro-nutrients package (43.97t ha-1). 

At Kumarganj, the maximum yield (31.58 t 
ha-1) was observed in V2T2, NDH 98 with 
recommended package of practice + IISR 
turmeric micronutrients followed by V2T1, 
NDH 98 with recommended package of 
practice. 

Among three varieties of turmeric 
(Rajendra Sonia, IISR Pratibha and Rajendra 
Sonali) evaluated at Dholi, Rajendra Sonia and 
Rajendra Sonali gave significantly higher 
yield per hectare (50.05 & 55.61t ha-1 

respectively) as compared to Pratibha i.e., 
yield per hectare (32.59t ha-1). Between two 
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package of micro-nutrients (IISR micro-
nutrients package and RPCAU, Bihar micro-
nutrients package), RPCAU (Bihar) micro-
nutrients package recorded significantly 
higher yield (48.20 t ha-1) as compared to IISR 
micro-nutrients package (43.97t ha-1).  Foliar 
application of IISR micro nutrient mixture 
showed marked increase in height of the  
plants and rhizomes yield as well as dry 
recovery as compared to control at 
Chintapalle. Among the treatments, T6 (BSR-
2+ IISR Micro nutrients application) recorded  
maximum plant height (136.45 cm), fresh 
weight of rhizome (363.58 g), yield per ha 
(28.61 t ha-1) followed by T2 (Roma+ IISR 
Micro nutrients application) and these were on 
par with each other. T2 (Roma+ IISR Micro 
nutrients application) recorded highest dry 
recover percentage (24.23).  
 
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) 

Survey was conducted in different places of 
Erode, Coimbatore, Tiruppur and Salem 
districts. The leaf blotch and leaf spot intensity 
was minimum in surveyed areas. The 
maximum incidence of leaf spot (8.2 PDI) and 
leaf blotch (8.4 PDI) was noticed in Sivagiri 
area of Erode district. The incidence of leaf 
spot was noticed only in few areas of Erode 
district and was totally absent in Coimbatore, 
Salem and Tiruppur districts. The poor 
incidence of the diseases was due to the 
climatic factors (high temperature and low 
RH). 

Crop survey was conducted in the major 
turmeric growing areas of Telangana in 
collaboration with the scientists of ICAR- 
Indian Institute of spices Research, 
Kozhikode. Survey (Fig 20) revealed that most 
of the turmeric growing areas were flood 
irrigated in excess leading to the incidence of 
rhizome rot. The crops were grown on ridges 
and furrows instead of resorting to raised bed 
cultivation. The purity of seed materials of 
turmeric is also of major concern. 

 

 
Fig  20 : Crop survey at Nizamabad & Jagtial districts of Telangana with IISR scientists 
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Survey was conducted in Coochbehar and 
Jalpaiguri districts of West Bengal to identify 
and to assess the severity of the diseasesin 
turmeric. Three well distributed locations 
within the identified areas were selected for 
the survey. Two major diseases of turmeric 
namely Leaf Blotch (Taphrina spp.) and 
Colletotrichum Leaf spot (Colletotrichum 
spp.) were found to be prevalent in these 
areas (Fig 21 and 22). The survey revealed 
that leaf blotch disease severity in 
Coochbehar is on an average PDI of 13.89 
and Jalpaiguri is on an average PDI of 12.61. 
Regarding leaf spot of turmeric it was found 

that disease severity in Coochbehar and 
Jalpaiguri block is on an average PDI of 
19.87 and 18.57 respectively. 

During the survey in the village Supa of 
Raigarh it was found that 43.78 and 38.78 per 
cent of disease intensity of Colletotrichum 
leaf spot and Taphrina leaf blotch 
respectively followed by 34.78 and 27.34 % 
incidence of Colletotrichum leaf spot and 
Taphrina leaf spot respectively in Gerwani 
Village. Out of ninety entries screened none 
of the entries were found to be falling under 
highly resistant or resistant categories (Fig 
23).       
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TUR/CP/7.3 Assessment of fungicide 
and biological control agents against 
foliar disease of turmeric 
 
(Centres: Southern plateau and hills region - 
Coimbatore) 
 

A field trial was laid out to test the efficacy 
of fungicides and biocontrol agents on the 
incidences of foliar diseases in turmeric at 
Coimbatore. Among the various fungicides 
tested, rhizome treatment with propiconazole 
(0.1%) + foliar spray with with propiconazole 
(0.1%) at 90, 105 & 120 DAP was found to be 
effective in reducing the incidence of both leaf 
spot and leaf blotch. This treatment recorded 
minimum leaf spot (4.27 PDI) and leaf blotch 
(11.07 PDI) followed by rhizome treatment 
with Dithane Z-78 (0.1%) + FS with Dithane 
Z-78 (0.1%) which recorded PDI for leaf spot 
and leaf blotch as 5.10 and  12.40 respectively, 
while in control the incidence was 16.7 and 
28.17 respectively.  
 
TUR/CP/7.4 Management of foliar 
diseases in turmeric using tolerant lines 
 
(Centres: Southern plateau and hills region –
Kammarpally; Middle Gangetic Plain Region 
- Kumarganj, Pundibari; Eastern plateau 
and hills region – Raigarh; East coast plains 
and hill region – Guntur; Western 
Himalayan Region - Solan) 
 

In disease evaluation trail at Kammarpally, 
nine germplasm lines were tested (RH-9, RH-
40, RH-406, IISR Prathibha, CL-52, CL032, 
CL-34, CL-54 and Duggirala Red) for their 
resistance or tolerance or susceptibility to leaf 
blotch and leaf spot diseases under natural 
conditions. 0 - 9 scale were used for leaf spot 
(Colletotrichum falcatum) where as 0 - 6 scale 
was used for leaf blotch (Taphrina maculans).  

It was found that all the lines were 
susceptible to the foliar diseases. For the leaf 
spot disease severity, all the lines viz., RH-9, 
RH-40, RH-406, IISR Prathibha, CL-52, 
CL032, CL-34, CL-54 and Duggirala Red 
were in the severity range of 5 grading scale 
(11-25%) whereas maximum lines were 
grouped under 20-30 %  of  leaf  blotch 
disease severity.   

At Pundibari, TCP 129 recorded lowest leaf 
blotch (PDI 14.81) and leaf spot (PDI 7.41) 
disease severity among the 11 germplasm 
tested including the local check (Table 11). 
The highest leaf blotch disease severity (PDI 
35.38) was recorded by RH 410 and highest 
leaf spot disease severity (PDI 18.52) was 
recorded by RH 406. TCP 129 produced 
25.01% and 56.08% less leaf blotch and leaf 
spot disease over local check respectively. The 
highest  yield  of  13.70  kg  per  plot  (27.62 t 
ha-1) was obtained by TCP 129.  

For the management of foliar diseases of 
turmeric by using tolerant linesat Raigarh, 
none of the entries were found to be in the 
highly resistant category. 

In the evaluation of disease tolerant lines in 
turmeric, during 2017-18, low percent 
incidence of leaf spot was recorded at Guntur. 
There was no incidence of leaf blotch in any 
accession under study. The disease tolerant 
lines scored in November and December 
recorded the incidence of leaf spot ranging 
from 0-10.0 %. NDH-74 showed field 
tolerance to the leaf spot. The accessions CL 
54 (1.0 %), NDH-10 (1.0%) and CL-52 (1.2 
%) recorded the lowest PDI and were on par 
with each other. RH 407 (7.9 %) recorded the 
maximum PDI among the tolerant lines 
evaluated.  

In the trial for the management of foliar 
diseases in turmeric using tolerant lines at 
Solan, minimum leaf spot disease severity 
(8.19 %) was observed in CL-54  genotype 
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followed by CL-34 with 10.23  %  disease 
severity.   Leaf   blotch    severity in     disease  
tolerant  lines ranged from 7.89 to 21.10 
percent and was minimum in CL-52 (7.89 %) 

followed by CL-54 (9.27%). Yield was 
maximum in CL-34 (22.18 t ha-1) out of 
disease tolerant lines and was minimum in 
CL-3 (21.46 t ha-1) genotype.  

 
Table 11: Evaluation of turmeric lines for tolerance to foliar diseases at Pundibari (pooled 

mean of four years) 2013-17 

Genotypes Germination 
% 

Leaf Blotch 
(PDI) 

% disease 
reduction over 

local check 

Leaf Spot 
(PDI) 

% disease 
reduction over 
local check 

Projected 
yield 
(t/ha) 

CL 32 94.23 
(77.62) 

22.27 
(28.06) 

1.07 19.13 
(25.74) 

13.40 21.33 

CL 34 93.63 
(78.24) 

21.35 
(27.47) 

5.15 17.97 
(24.94) 

18.65 18.83 

CL 52 93.43 
(76.48) 

16.33 
(23.69) 

27.45 11.57 
(19.51) 

47.62 20.68 

CL 54 89.50 
(72.88) 

25.02 
(29.91) 

--- 21.22 
(27.22) 

--- 17.16 

RH 406 92.23 
(75.88) 

34.61 
(37.41) 

--- 26.16 
(32.73) 

--- 19.19 

RH 407 91.67 
(75.06) 

31.02 
(35.66) 

--- 24.79 
(31.45) 

--- 16.81 

RH 410 89.93 
(77.14) 

30.58 
(26.92) 

--- 30.22 
(22.34) 

--- 22.31 

TCP 14 96.40 
(82.85) 

14.51 
(22.31) 

35.54 11.05 
(19.19) 

49.98 23.18 

TCP 129 97.03 
(81.89) 

13.43 
(21.44) 

35.53 7.57 
(15.85) 

61.20 28.98 

TCP 161 94.87 
(78.22) 

 

22.12 
(27.92) 

 

1.73 21.44 
(27.02) 

--- 19.94 

TCP 2 (Local 
check) 

91.20 
(74.28) 

22.51 
(28.44) 

--- 21.09 
(27.13) 

 20.84 

SEm+ 2.800 1.172 --- 1.422 --- --- 
CD (at 5%) 7.880 3.298 --- 4.003 --- --- 
CV (%) 10.722 21.381 --- 29.441 --- --- 

 

TUR/CP/7.5 Eco-friendly management 
of foliar disease of turmeric 

(Centre: Middle Gangetic Plain Region - 
Kumarganj) 

The minimum leaf blotch incidence 
(27.3%)  was   observed   in   foliar   spray   of  

Argimone oil @ 1.0% followed by Mahuwa 
oil  (27.9%) and   Jatropha oil (29.1%). Leaf 
spot incidence was highest in control (73.2%) 
and lowest in Propiconazole (19.3%).  The 
rhizome fresh yield was recorded highest in 
Jatropha oil (17.9 0 t ha-1) followed by 
Argimone oil (17.51 t ha-1) and neem oil 
(17.43 t ha-1). 
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TUR/CP/7.6 Field screening of different 
varieties of turmeric against leaf spot 
and rhizome rot 

(Centre: Western plateau and hills region – 
Dapoli) 

All twenty nine varieties were observed 
moderately resistant except the variety Kanti 
which was found susceptible against leaf spot 
disease. Whereas, twenty nine varieties were 
tolerant against rhizome rot and variety 
Krishna was found to be moderately resistant.  
On the yield basis all varieties performed well 
but on basis of per cent disease intensity 
incidence and yield the varieties viz., Krishna, 
IISR Pratibha, Narendra Haldi and Sudharsana 
were found superior over other varieties under 
study. 
 
TUR/CP/7.7 Effect of PGPR biocapsules 
on growth and yield of turmeric 

(Centres: Southern plateau and hills region – 
Coimbatore, Middle Gangetic Plain Region - 
Dholi, Kumarganj, Pundibari; Lower East 
coast plains and hill region – Chintapalle; 
Eastern plateau and hills region - Pottangi, 
Raigarh; Southern plateau and hills region - 
Kammarpally; Eastern Himalayan Region – 
Pasighat; Western Himalayan Region – 
Solan) 

A field trial was laid out at Coimbatore to 
test the efficacy of bio capsules of turmeric 
under field condition. Talc and capsule 
formulations of Trichoderma and GRB 35 
were tested for their performance in three 
varieties viz., BSR-2, CO-2 and IISR Pragathi 
under field condition. Among the various 
treatments, combined application of capsule 
formulation of Trichoderma and GRB 35 
promoted growth and yield parameters 
followed by combined application of talc 
formulation of Trichoderma and GRB 35. The 

combined application of capsule formulation 
of Trichoderma and GRB 35 in BSR-2 
recorded highest plant height (63.2 cm), fresh 
clump weight (350 g) and more yield (8.35 kg 
per plot) as compared to control, that recorded 
34.5 cm plant  height, 135 g clump weight 
with an yield of 3.10 kg per plot. This 
treatment also recorded minimum incidence of 
leaf spot (6.35 PDI) and leaf blotch (9.30 PDI) 
when compared to control that recorded 13.9 
and 16.78 PDI of leaf spot and leaf blotch 
respectively. 

At Dholi, among varieties (R. Sonia, R. 
Sonali & Morangia), highest germination 
(99.75 %), plant height (109.38 cm) were 
recorded with turmeric variety, Morangia. 
While highest number of tillers per plant 
(3.75), lowest disease intensity (24.17%) and 
highest yield (41.88 t ha-1) were recorded with 
turmeric variety, Rajendra Sonia and Rajendra 
Sonali respectively. 

At  Kumarganj, the maximum yield (13.83 
t ha-1) was observed in V1T2 treatment, 
NDH2 + POP + Trichoderma capsule + GRB 
35 capsule followed by V3T2, NDH 98 + POP 
+ Trichoderma capsule + GRB 35 capsule 
(135.83 t ha-1) and V2T2, NDH 8 + POP + 
Trichoderma capsule + GRB 35 capsule 
(133.33 t ha-1). 

Effect of PGPR biocapsule on growth and 
yield of turmeric at Pundibari showed that 
application of talc formulation of Trichoderma 
and GRB 35 irrespective of the variety showed 
lowest leaf spot and leaf blotch (PDI 13.90, 
PDI 11.89 respectively) disease incidence. 
Considering the interaction, the lowest leaf 
bloch disease severity was observed in TCP-
70 in combination with the application of talc 
formulation of Trichoderma and GRB 35 
(0.99%) and TCP-70 in combination with the 
application of Trichoderma and GRB 35 
capsule (0.99%).  Highest yield was recorded 
with TCP-70 in combination with the 
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application of Trichoderma and GRB 35 
capsule (14.33 kg per plot). 

The effect of bio capsules on growth and 
yield parameters on three varieties of turmeric 
viz., Roma, Chintapalli Local and NDH-98 
differed at Chintapalle. In Roma variety, T3 
(POP + Trichoderma capsule) recorded the 
highest yield (30.17 t ha-1), in Chintapalli 
Local T4 (POP + GRB 35 capsule) recorded 
the highest yield (25.45 t ha-1) whereas in 
NDH-98 T3 (POP + Trichoderma capsule + 
GRB 35 capsule) recorded the highest yield 
(49.43 t ha-1). It was observed that in three 
varieties dry recovery percentage was highest 
in T4 (POP + GRB 35 capsule). 

At Raigarh, the treatment POP+ 
Trichoderma (Talc Formulation) + GRB 35 
(Talc) produced high yield (24.58t ha-1) in the 
variety Chhattisgarh Haldi 1. 

Among the PGPR biocapsule trial at 
Pasighat (Fig 24), significantly higher fresh 

weight of clump and yield per hactere was 
recorded with T2 (POP+Trichoderma 
capsule+ GRB 35 capsule) with a value of 
316.42 g and 36.61 t ha-1 respectively. 
Significant variation in growth and yield was 
recorded among the varieties. Higher number 
of tiller, fresh weight of clump and yield per 
hactere were recorded with the variety NDH 
98 (2.67, 361.45g, 41.93 t ha-1 respectively). 
The highest dry recovery (%) was associated 
with Prathibha (22.54%) and the lowest with 
NDH 98 (18.64%). 

In all the three genotypes, combined 
treatments of Trichoderma and GRB 35 talc 
formulation were found superior in increasing 
the plant growth parameters and reducing the 
incidence of leaf blotch over other treatments 
at Solan. The talc formulation of Trichoderma 
in combination with talc formulation of GRB-
35 resulted the highest germination (91.37%) 
in LC-1 followed by LC-2 (90.37%).  

 
 

 
Fig 24: Biocapsule trial at Pasighat 
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VI.    TREE SPICES 

Genetic Resources 
TSP/CI/1.1 Germplasm collection, 
characterization, evaluation and 
conservation of clove, nutmeg and 
cinnamon 
(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 12). 

 
a. Nutmeg 

Among the germplasm collections of 
nutmeg planted at Dapoli, sixteen promising 
genotypes have been identified (Fig 25). 
Average no. of fruits ranged from 180-560 g. 
The genotypes viz., DBSKKV9772, 
DBSKKVMF 19, DBSKKVMF 26 (405 
average number of fruits) recorded highest 
average number of fruits per tree of 560, 450 
and 405 respectively. The genotype DBSKKV 
9772 recorded maximum dry nut yield (5152 
g) and dry mace yield (599.2 g) per tree. The 
genotype DBSKKVMF 29 was found to be 
promising for total yield, considering its fruit 
weight, nut weight and mace weight.   

 
Fig 25: A promising nutmeg line identified 
at Dapoli 
 

 
 Among the accessions maintained at 
Pechiparai, MF- 4 recorded maximum number 
of fruits (330 fruits tree-1), mean fruit weight 
(46.0 g per fruit) and the total mace yield (140 
g tree-1) whereas local check recorded only 
120.0 fruits tree-1 with  mean fruit weight 
(42.50 g per fruit) and total mace yield (45 g 
tree-1).   
 
b. Clove 

Among the germplasm of clove maintained 
at Dapoli, four promising genotypes were 
identified. The plant height varied from 4.90 
to 5.50 m, girth ranged from 33.10 to 38.10 
cm and spread varied from 3.50 m to 5.20 m.  
No flowering was observed at Dapoli during 
the year 2017-18. 
 Among the 24 accessions evaluated at 
Pechiparai, the accession, SA-1 recorded the 
highest tree height of 11.70 m, followed by 
SA-3 (11.55 m) when compared with Local 
check tree height (9.20 m). The accession SA-
3 was significantly superior than other 
accessions and recorded highest stem girth 
(49.50 cm). The accession SA-3 recorded the 
highest leaf length (18.50 cm), leaf breadth 
(7.50 cm) and dry bud yield (1.25 kg/tree) 
whereas the local check recorded a dry bud 
yield of 0.20 kg per tree. 
 
c. Cinnamon 

Among the twelve accessionsevaluated at 
Pechiparai, the accession CV-5 recorded 
maximum stem girth (26.00 cm), leaf yield 
(7.40 kg per plant) and dry bark yield (630 g 
per plant) while local check recorded stem 
girth (25.00 cm), leaf yield (6.80 kg per plant) 
and dry bark yield (285 g per plant).   
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Table 12: Tree spices germplasm collection 
at AICRPS centres  

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; Southern plateau and hills region – 
Pechiparai) 

The different genotypes have been planted 
in germplasm block of nutmeg at Dapoli. The 
growth of plants is satisfactory. The Red 12 
months type (Fig 26) is in fruiting at one year 
growth stage. The addition of new genotypes 
in unique nutmeg block is in progress. 

One accession of little leaf clove and six 
seedlings of Madagascar clove were collected 
from Nagercoil region of Tamil Nadu by IISR 
and added to the germplasm.  

Among the various  unique type of nutmegs 
planted at Pechiparai, the maximum plant 

height (5.2 m) and number of branches (9) 
were recorded in IISR Viswashree.Whereas 
Acc-17 recorded lowest plant height (2.8 m) 
and number of branches (4). 
 

 
 
Fig 26: Accession flowering through out 
year with deep red mace  

 
Crop Improvement 
 
TSP/CI/2 Coordinated Varietal Trial 
TSP/CI/2.2 CVT 2001-Nutmeg 
 
(Centres: Western plateau and hills region – 
Dapoli; Southern plateau and hills region - 
Pechiparai) 

At Dapoli, in Nutmeg CVT trial no 
significant variation was observed for all 
parameters. The plant height ranged from 1.95 
to 2.77 m, the girth ranged from 18.83 to 
27.50 cm and the spread from 1.07 to 2.40 m.  
All accessions have started bearing and the 

Crop /  
Centre 

Indigenous  

Cultivated Total 

Existing Addition 
 (2017 -18) 

Clove 
Dapoli 
Pechiparai 
Yercaud 
Total 

 
4 

24 
01 
29 

 
- 
- 
- 
- 

 
04 
24 
01 
29 

Nutmeg 
Dapoli 
Pechiparai 
Yercaud 
Total 
 

 
95 
28 
01 

124 

 
01 
- 

02 
03 

 
96 
28 
03 

127 

Cinnamon 
Dapoli 
Pechiparai 
Yercaud 
Total 

 
11 
14 
02 
27 

 
- 
- 
- 
- 

 
11 
14 
02 
27 

Cassia 
Dapoli 
Pechiparai 
Total 

 
6 
4 

10 

 
- 
- 
- 

 
6 
4 

10 
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accession, A 9/150 produced 165 fruits per 
plant followed by A 9/20 (120 fruits /plant). 

Among the different accessions of nutmeg 
evaluated at Pechiparai, A9/150 has recorded 
the highest plant height (7.7 m), stem girth 
(36.50 cm) , maximum  number  of  branches  
(15) and number of fruits (95 fruits /tree) 
when compared with local check (Plant height 
(5.1 m), stem girth (32.0), maximum number 
of branches (8) and number of fruits (40 fruits 
per tree) (Table 13). 

TSP/CI/2.4 CVT on farmers varieties of 
Nutmeg 

(Centres: Western plateau and hills region – 
Dapoli; Southern plateau and hills region –  

Pechiparai; Thrissur) 
The trial was planted in August- 2016 at 

Dapoli. The initial growth of 
all genotypes is found to be satisfactory. The 
genotype Kochukudy recorded highest plant 
height (1.58 m) followed by Punnathanam 
Jathy (1.13 m) whereas at Pechiparai, the 
improved nutmeg variety recorded the 
maximum plant height (1.90 cm) and no. of 
branches (8). 

Budded plants of the farmer’s varieties 
were planted at Thrissur in existing coconut 
plantation at a spacing of 8m x 8m. The gap 
filling was carried out and the plants have 
established. All the cultural operations have 
been carried out and the trial is in progress

 
Fig 27: Planting material production of nutmeg at Thrissur 
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VII. Coriander 
 
Genetic Resources 

COR/CI/1.1 Germplasm collection, 
description, characterization, 
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 – Jobner; Eastern plateau and hills 
region -  Raigarh) 

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

Among the 276 genotypes (Fig 27) of 
coriander maintained at Coimbatore, 42 
genotypes were evaluated based on genetic 
divergence, yield and quality assessment. The 
plant   height  at  harvest  varied   significantly  

from 60.64 cm to 85.84 cm with a mean value 
of 72.04. The genotype CS 221 recorded the 
highest plant height of 85.84 cm whereas the 
lowest plant height was recorded in CS 224 
(60.64 cm). The number of umbels per plant 
varied from 15.60 and 41.60 with an overall 
mean of 24.24. The highest number of umbels 
per plant was recorded in CS 27 (41.60) and 
the lowest number of umbels per plant was 
recorded in CS 57 (15.60). Similarly, the 
number of fruits per umbel ranged between 
23.40 and 41.40 with an overall mean of 30.48 
among the genotypes evaluated. The highest 
number of fruits per umbel was observed in 
CS 229 (41.40) and the lowest number of 
fruits per umbel was recorded in CS 134 
(23.40).The genotype CS 46 registered the 
highest seed yield of 43.50 g per plot of 1 m2 
which was on par with CS 118 (41.50 g per 
plot) and CS 242 (56.66 g per plot) followed 
by CS 24 (39.50 g per plot), CS 266 (38.50 g 
per plot), CS 37 (37.50 g per plot) and CS 116 
(36.50 g per plot). 

 
Fig 27: Coriander germplasm at Coimbatore 
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Table 13:  Coriander germplasm collections at various AICRPS centres 

 

Centre 
Indigenous Total 

Cultivated Wild and related species 

Existing Addition (2017 -18) Existing  

Coimbatore 276 - - 276
Dholi 160 - - 160
Guntur 350 - - 350
Hisar 307 7  314
Jagudan 101 31 19 151
Jobner 355 - - 355
Kumarganj 196 - - 196
Pantnagar 132 - - 132
Total 1877 38 19 1934

 
 

Out of one hundred sixty accessions 
maintained at Dholi, only seventeen 
accessions gave the highest yield ranging from 
81.00 g to 98.00 g per five plants (yield per 
plot 1.58 to 1.44kg 7.2m-2) as compared to 
best check variety Rajendra Swati ( yield 
79.00 g per five plant) and yield per plot (1.40 
kg 7.2 m-2). Among the seventeen promising 
accessions, RD-434 gave the highest yield 
98.00 g per five plant and yield per plot 1.58 
kg 7.2m-2 followed by RD-422, yield per five 
plant 95.00 g and per plot 1.55 kg 7.2m-2.  

One hundred ninety six accessions of 
coriander were evaluated at Kumarganj. The 
highest yield was recorded in ND Cor-11 
(29.20 g plant-1) followed by ND Cor-12 
(28.40g plant-1)   and  ND Cor-9 (27.30 g 
plant-1).  

During 2017-18, thirty five germplasm 
lines were evaluated with four checks at 
Guntur. Among the entries evaluated, LCC-
344 (5.94g plant-1), LCC-319 (5.33 g plant-1) 
and LCC-343 (4.01 g plant-1) were found 
significantly superior in yield over the best 
check Suguna (3.36 g plant-1). 

At Jagudan, 30 new collections of 
coriander were evaluated with GCo-3 as 
checks for yield performance. The seed yield 
ranged from 6 to 45.66 q ha-1. Among the 
tested genotypes, 24 genotypes gave higher 
seed yield per plant than check GCo-2.      

 At Jobner, three hundred thirty five (335) 
germplasm accessions (Fig 27) were evaluated 
along with nine checks namely RCr-20, RCr-
41, RCr-435, RCr-436, RCr-475, RCr-480, 
RCr-684, RCr-728 and Local check. Out of 
355 accessions, 28 accessions were better than 
best check variety RCr-20 (43.2 g) on the 
basis of seed yield per 5 plants. Promising 
accessions identified on the basis of seed yield 
per 5 plants were UD-636 (65.0 g), UD-640 
(60.0 g), UD-7 (58.0 g), UD-684-3 SPS (57.5 
g) and UD-616 (56.0 g). 

Among 22 accessions evaluated for seed 
yield at Raigarh, ICS 4 recorded maximum 
seed yield (22.8 q ha-1) followed by entry RCC 
12-7 (21.8 q ha-1) and RCC 12-11 (21.7 q ha-1) 
over three checks Hisar Anand (2.20 q ha-1), 
ICS 1 (1.67 q ha-1) and Rajendra Swati (1.58 q 
ha-1). 
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Fig 28: Dr. T. Janakiram, ADG (Hort.) visiting coriander germplasm at Jobner 

Screening of coriander germplasm 
against powdery mildew 

Among the 276 coriander germplasm, 42 
entries were screened for the incidence of 
powdery mildew at Coimbatore. The powdery 
mildew incidence was noticed in all the 
accessions with the PDI ranged from 36.20 
PDI to 85.50 PDI. The accessions viz., CS 46 
recorded lowest incidence of 36.20 PDI with a 
yield of 43.50 kg per plot (1m2) followed by 
CS 242 (48.6 PDI) with a yield of 41.50 kg 
per plot. The highest intensity of powdery 
mildew was recorded in CS 210 (85.50 PDI) 
with the yield of 32.50 kg per plot. 

A total of forty three (41+2) entries of 
coriander were screened at Jagudan under 
natural condition. None of the entry was found 
free from the powdery mildew incidence. The 
minimum disease intensity was noticed in JCr-
2013-22 (19.0%) and the maximum disease 
intensity was recorded in the entry Cor-
164(43.0 %).  The per cent disease intensity 
was ranged between 19.0 and 43.0 per cent. 
 

COR/CI/ 1.3 Identification of drought/ 
alkalinity tolerant source in coriander 

(Centres: Central plateau and hills region – 
Jobner) 

 
TOL (stress tolerance), SSI (Stress 

susceptibility index) and STI (Stress tolerance 
index) were estimated in coriander. The 
genotypes viz; UD-704, UD-23, UD-472, UD-
529, and UD-208 were top yielders in normal 
conditions, while UD-472, UD-705, UD-23, 
UD-461 and UD-709 were top yielders in stress 
conditions. Based on stress indices UD -705, 
UD-461, UD-627, UD-32, and UD-751 were 
found to be the desirable entries for drought 
conditions during 2017-18. 

Based on stress indices, three years data of 
coriander indicated that the genotype UD 580 
was found to be the desirable entry for 
moisture stress/ drought conditions, followed 
by UD 489, UD 747, UD 717 and UD 573.  
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COR/CI/1.4 Multilocation evaluation of 
germplasm in coriander – 2015 
 
(Centres: Central plateau and hills region – 
Ajmer, Jobner; Southern plateau and hills 
region – Coimbatore; East coast plains and 
hill region – Guntur; Trans Gangetic Plain 
Region – Hisar; Middle Gangetic Plain 
Region – Kumarganj, Dholi; Gujarat plains 
and hills region – Jagudan; Western dry 
region – Kota; Eastern plateau and hills 
region - Raigarh) 

 
Out of the 50 accessions evaluated under 

multi locational testing at Jobner,14 accessions 
were found to be better than best check variety 
RCr-435 (26.2 g). Some of the promising 
accessions identified on the basis of yield per 
5 plants were RD-407 (65.2 g), NDCOR-110 
(52.0 g), CS-161 (41.5 g), CS-141 (40 g), CS-
196 (39.5 g) , NDCOR-120 (36 g), DH-283 
(34 g), NDCOR-109 (31.5 g), CS-131 (31.5 
g), CS-198 (30 g), CS-142 (28.5 g) and RD-
408 (27 g). 

A trial on multi location evaluation of 
coriander genotypes was laid out at 
Coimbatore with 72 genotypes from eight 
centres and four checks. The mean 
performance of the genotypes for plant height 
ranged from 37.10 cm to 70.56 cm. The 
number of primary branches per plant varied 
significantly from 2.40 to 4.40. The highest 
number of primary branches per plant (4.40) 
was observed in three genotypes viz., DH 261, 
JCR 5 and RCR 684.The maximum number of 
umbels per plant was recorded in the genotype 
JCR 5 (38.40) and the lowest in CS 104 
(11.60). The seed yield per plot of 2 m2 ranged 
from 10.00 g to 185.00 g.The highest seed 
yield was observed in RKC 54 (185.00 g per 
plot of 2 m2) which was better than the check 
variety  Hisar  Anand  (137.00 g  per  plot  of 
2 m2). 

Fig 29: Gujarath Coriander 3 flowering at 
Jagudan 

 
During 2017-18, forty germplasm lines 

from different coordinating centres were 
evaluated with five checks at Guntur. Among 
the entries evaluated, six entries (NDCOR-
111, NDCOR-118, CS-142, LCC-247, DH-
279 and LCC-250) were found significantly 
superior in yield over the best check Suguna 
(3.67 g plant-1) 

Under multi location of trials at 
Kumarganj, 94 entries were evaluated and the 
highest seed yield was recorded from NDCor-
102 (14.40 q ha-1) followed by RD-385 (14.15 
q ha-1) and NDCor-106 (14.10 q ha-1). The 
three years pooled data showed maximum 
seed yield in NDCor -102 (13.35 q ha-1) 
followed by RD -385 (13.20 q ha-1) and DH-
261(13.07 q ha-1).  

Among the sixty entries of germplasm 
evaluated at Dholi, five entries namely- RD-
399, RD-423, RD-426, RD-425 and ND Cor-
109 produced higher grain yield (29, 28, 28, 
26 and 25 g per plant respectively) as 
compared to both check varieties Hisar Anand 
and Rajendra Swati  (22 and 24 g 
respectively).  Among five   promising  entries  
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RD-399 produced the highest grain yield (29.0 
g per plant) followed by RD-423 and RD-426 
with a grain yield of 28 g per plant each entry 
(RD-423 & RD-426).     

Under multi location of trials at Jagudan, a 
total of 40 entries with local check (GCo-2) 
were evaluated. However none of the entry 
was found superior than latest released variety 
Gujarat Coriander-3 (Fig 29)  

At Raigarh centre, ICS- 4 (16.8 q ha-1) 
recorded maximum seed yield followed by 
ICS 5-3 (14.62 q ha-1) and ICS 5 (13.54 q ha-1) 
over checks Gujarat Coriander 2 (9.72 q ha-1) 
and Chhattisgarh Dhaniya -1 (ICS-1) 8.42 q 
ha-1. 

 

 
Fig 30 : Performance of coriander 
germplasm at UHS, Bagalkot 

Crop Improvement 
 
COR/CI/2 Coordinated Varietal Trial 
COR/CI/2.6 Coordinated Varietal Trial 
on coriander 2015 - IX series 

(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; 
Eastern plateau and hills region - Raigarh ) 

At Jabalpur the early first flowering was 
noted in COR-160 (50.33 days). The plant 
height was recorded highest in COR-148 
(117.40 cm). Maximum number of branches 
per plant was recorded in COR-152 (6.56) 
whereas maximum number of umbels per 
plant was noticed in COR-159 (18.05). The 
highest yield per plant was exhibited in 
genotype COR-173 (4.82 g) and yield q per 
hectare was highest in COR-159 (14.55). 

The coordinated varietal trial on coriander 
at Coimbatore was conducted for third year 
during 2017-18. The trial was laid out with 
twenty six genotypes along with two national 
checks and one local check. The plant height 
of the genotypes ranged from 35.10 cm to 
60.97 cm. The highest number of umbels per 
plant was recorded by the genotypes COR 153 
(21.33) followed by COR 148 (20.00), COR 
163 (19.80) and COR 151 (19.67). The seed 
yield per plot of 1 m2 was high in the genotype 
COR 159 (131.67 g per plot of 1 m2) which 
was however less than CO (CR) 4 with a yield 
of 141.67 g   per plot. 

At Dholi, among twenty six entries and 
three checks, two national checks (Rcr-728 
and Hisar Anand) and one local check 
(Rajendra Swati), COR-169 gave significantly 
higher grain yield (25.83 q ha-1) as compared 
to best check variety Rajendra Swati (23.55 q 
ha-1). 

At Kumarganj, total 29 entries were 
evaluated under CVT coriander. The 
maximum yield was observed from COR-164 
(15.97q ha-1) followed by COR-172 (15.90 q 
ha-1) and COR-165 (15.83 q ha-1). 
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During 2017-18, twenty six coded entries 
along with four checks were evaluated at 
Guntur. Among the entries evaluated, only 
COR-157 (14.82 q ha-1) was found 
significantly superior to the best check Suguna 
(11.58 q ha-1). 

 
The yield differences among the entries 

were found significant at Jagudan. None of the 
entries were significantly superior over best 
national check variety Hisaar Anand. However 
the entry COR-170 (9.41 q ha-1) yielded 
numerically higher yield than national check 
i.e. Hisar Anand (8.12 q ha-1).  

 
Based on seed yield at Navsari, COR-99 

(15.09 q ha-1), COR-100 (14.50 q ha-1), COR-
95 (14.35 q ha-1) and COR-105 (13.95 q ha-1) 
were found significantly superior over a 
national check Hisar Anand  and a local check 
GC-2 for seed yield. 

 
At Kota, COR – 160 was found to be the 

best performing entry in terms of seed yield 
(16.66 q ha-1)  followed by COR – 154 (15.05 
q ha-1). COR–154 and COR-153 were the 
earliest  in  days to  50 %  flowering  (51 days)  
and maturity (105 days). RCr – 728 was the 
most late entry with days to 50 % flowering of 
72 and maturing in 116 days. COR – 168 and 
COR- 130 had the highest test weight of 17.40 
g while COR-166 had the lowest test weight 
of 14.01 g. 
 

At Raigarh, evaluation of coriander entries 
for seed yield revealed that COR 164 (18.8 q 
ha-1) recorded maximum seed yield followed 
by COR 171 (17.2 q ha-1) and COR 153 (17.2 
q ha-1) over national checks RCR 728 (7.7 q 
ha-1), Rajendra Swathi (16.9 q   ha-1) and Hisar 
Anand (14.8 q ha-1). 

 
The seed yield ranged from 7.40 q ha-1 

(COR-147) to 17.50 q ha-1 (COR-125) at 

Jobner (Fig 31). Of the thirty entries 
evaluated, COR-125 recorded maximum seed 
yield of 17.50 q ha-1 followed by RCr-435 
check (17. 47 q ha-1), Hisar Anand check 
(17.29 q ha-1), COR-123 (16.15 q ha-1), RCr-
436 check (15.07 q ha-1), COR-137 (15.02 q 
ha-1) and COR-138 (15.00 q ha-1), while 
lowest seed yield of 7.40 q ha-1 was recorded 
in COR-147.  

 

 

Fig 31: Coordinated varietal trial of 
Coriander at Jobner 

 

COR/CI/3 Varietal Evaluation Trial 
COR/CI/3.6 Initial Evaluation Trial in 
coriander 
(Centres: Trans Gangetic Plain Region – 
Hisar, Central plateau and hills region - 
Jobner) 

The analysis of variance revealed 
significant differences among the entries for 
all the traits evaluated at Jobner. The seed 
yield ranged from 6.75 (NS-2017-3) to 18.00 q 
ha-1 (UD-565). Of the ten entries evaluated, 
UD-565 recorded maximum seed yield of 
18.00 q ha-1  followed  by UD-706 (15.78. q 
ha-1), RCr-435 (14.99 q ha-1), RCr-728 (13.33 
q ha-1) and UD-705 (13.14 q ha-1), while 
lowest seed yield of 6.75 q ha-1 was recorded 
in NS-2017-3. 
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COR/CI/3.8 Initial Evaluation Trial - 
2015 

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

 

During 2017-18, ten entries along with 
three checks were evaluated in RBD at Guntur 
(Table 14). Among the ten entries tested, LCS-
12-5 recorded highest yield (15.75 q ha-1) 
followed by LCS-12-7 (15.74 q ha-1) which 
were on par with each other and significantly 
superior to  the best check Susthira (13.10 q 
ha-1). The three years pooled data indicated 
that among the entries evaluated, maximum 
yield was recorded by the entry LCS-12-7 
(10.13 q ha-1) followed by LCS-12-5 (9.77 q 
ha-1), which were on par with each other and 
significantly superior to the best check Suguna 
(854.6 q ha-1).  

Table 14: Pooled yield of three years of IET 
on Coriander at Guntur 

 
S.No. Genotype Yield 

(q/ha) 
Rank 

1 LCS-12-1 8.107 10 
2 LCS-12-2 7.918 11 
3 LCS-12-3 8.794 5 
4 LCS-12-4 8.606 6 
5 LCS-12-5 9.779 2 
6 LCS-12-6 9.465 3 
7 LCS-12-7 10.134 1 
8 LCS-12-8 8.303 9 
9 LCS-12-9 9.326 4 
10 LCS-12-10 8.533 8 
11 AD-1 (C)  7.566 12 
12 Suguna (C) 8.546 7 

CD (p=0.05) 96.5   
CV% 10.8   

        
      The entries tested at Jagudan under the 
trial were found to have significant differences 
for yield and other characters like plant height, 
umbel per plant and seeds per umbel. The 
entries JCr-2013-14 (9.36 q ha-1) maintained 
its superiority for yield over the check GCr-3 
(9.19 q ha-1). 

At Kumarganj, 11 entries were selected for 
IET coriander. The highest seed yield was 
recorded in NDCor-111 (19.79 q ha-1) 
followed by NDCor-110 (19.30 q ha-1) and 
NDCor-102 (18.40 q ha-1). Three years pooled 
data showed maximum yield in NDCor-110 
(18.39q ha-1) followed by NDCor-102 (17.64q 
ha-1) and NDCor-111 (16.52q ha-1).  
 

At Dholi, among seven promising entries 
and two check varieties (Hisar Anand & 
Rajendra Swati), RD-437 and RD-383 
produced significantly higher yield  (30.76 and 
25.93 q ha-1) as compared to best check 
variety Hisar Anand (20.45 q ha-1) and other 
promising entries. Both entries RD-437 and 
RD-383 were selected for coordinated varietal 
trial due to 50.13 and 26.83 percent more yield 
over best check variety Hisar Anand.  
 

The initial evaluation trial of coriander at 
Raigarh revealed that ICS 4 (22.5 q ha-1) 
recorded maximum seed yield followed by 
ICS-5-1 (21.3 q ha-1) over the checks Hisar 
Anand (14.6 q ha-1) and Rajendra Swati (20.9 
q ha-1). 
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Crop Management 
 

COR/CM/5 Nutrient management trial 

COR/CM/5.5 Response of coriander 
varieties to various levels of fertility 
under multi-cut management practice 

 
(Centre: Gujarat plains and hills region - 
Jagudan) 
 

Effect of multi-cut management and variety 
did not emerge any significant effect on 
equivalent yield, but fertility levels affected 
significantly on it. Each increase in fertility 
leavels significantly increased equivalent seed 
yield. The maximum equivalent yield was 
recorded with the application of 60:30:00 kg 
NPK / ha. Interaction effect between cutting 
management x variety, cutting management x 
fertility levels and variety x fertility levels 
were found significant on equivalent seed 
yield of coriander. 

 
 

COR/CM/5.7 Standardization of drip 
irrigation and fertigation in coriander 
 
(Centres: Central plateau and hills region - 
Jobner; Middle Gangetic Plain Region –
Kumarganj; East coast plains and hill region 
– Guntur) 
 

Drip fertigation significantly increased the 
plant height, umbels/ plant, umbellets /umbel, 
seeds per umbel, test weight, seed yield and 
water use efficiency of coriander as compared 
to surface irrigation with conventional 
fertilization at Jobner (Fig 32).The drip 
fertigation at 0.8 IW/CPE ratio recorded 
significantly higher plant height (112.17 cm), 
umbels per plant (28.22), umbellets per umbel  

 
 
(5.68), seeds per umbel (46.50), test weight 
(12.84 g), seed yield (20.86 q ha-1) and water 
use efficiency (6.09 kg per ha-mm) with the 
water saving of 18.7% (Table 15 ). However it 
remained at par to drip fertigation at 1.0 
IW/CPE ratio.     

Five treatments of drip irrigation were 
given in coriander at Kumarganj. The highest 
yield was observed in drip fertigation at 1.6 
IW/CPE ratio (21.30 g plant-1) followed by 
drip fertigation at 1.4 IW/CPE ratio (18.80 g 
plant-1),  drip fertigation at 1.0 IW/CPE 
(cumulative per evaporation) ratio (16.63 g 
plant-1) and drip fertigation at 0.8 IW/CPE 
ratio (14.10 g plant-1). 

At Guntur, the total potential evapo 
transpiration was 445 mm during the crop 
period. Irrigation treatments were fixed month 
wise after germination from November to a 
week before harvest, for 1, 0.8, 06, 0.4 
IW/CPE and surface irrigation as check. 
Highest yield was recorded in T1-1.0 IW/CPE 
(18.97q ha-1) and was significantly superior 
over all other treatments and control.  
 

 
 
Fig 32: Field view of water management 
trial of coriander at Jobner 
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Table 15: Effect of drip fertigation on yield and water use efficiency of coriander (Pooled 

data) 

 

Treatment Seed yield 

(q/ha) 

Water used 

(mm) 

CU (mm) Water use 

efficiency 

(kg/ha-mm) 

Water 

saving 

(%) 

Surface irrigation with conventional 

fertilization 

14.40 465.3 398.3 3.66 0.0 

Drip fertigation at 1.0 IW/CPE ratio  21.26 465.3 429.2 5.01 0.0 

Drip fertigation at 0.8 IW/CPE ratio  20.86 378.2 346.9 6.09 18.7 

Drip fertigation at 0.6 IW/CPE ratio  18.83 290.8 265.4 7.18 37.5 

Drip fertigation at 0.4 IW/CPE ratio 16.41 203.8 186.6 8.88 56.2 

SEm+ 0.39   0.13  

CD (P= 0.05) 1.11   0.38  

 

Crop Protection 
 
COR/CP/6 Disease Management Trial 
COR/CP/6.4 Management of coriander 
powdery mildew using new generation 
fungicides 
 
(Centres: Southern plateau and hills region – 
Coimbatore; Central plateau and hills region 
- Jobner; Gujarat plains and hills region - 
Jagudan, Middle Gangetic Plain Region –
Kumarganj; Eastern plateau and hills region 
– Raigarh) 

A field trial was laid out at Coimbatore to 
test the efficacy of different new generation 
fungicides for the management of coriander 
powdery mildew. Among the six fungicides 
tested, propiconazole effectively controlled the 
powdery mildew incidence. The disease 
incidence in propiconazole sprayed plants was 
(5.30 PDI) followed by tebuconazole (6.83 
PDI), while in control the incidence was 87.83 
PDI. This treatment recorded the highest seed  
 

 
 
yield (9.54 q ha-1) as compared to control 
(6.92 q ha-1). 

An experiment on efficacy of new 
generation fungicides against powdery mildew 
of coriander was conducted at Jobner. Out of 
seven treatments, minimum (21.67%) disease 
intensity (Fig 33) and maximum seed yield of 
15.13 q ha-1 was recorded with foliar spray of 
Hexaconazole 5% SC @ 0.1%. It was 
statistically at par with foliar spray of 
Wettable Sulphur 80% WP @ 0.2% followed 
by Propiconazole 25% EC @ 0.1% where, 
23.33 and 28.33 per cent disease intensity and 
14.722 and 13.519 q ha-1 seed yield was 
observed. Maximum (71.67%) disease 
intensity and minimum seed yield (11.806 q 
ha-1) was recorded under the untreated control 
(Fig 33). 

  There was significant difference in percent 
disease intensity at Jagudan (Fig 33). The 
minimum percent disease intensity was 
observed in  T7, spraying of Dinocap  and  was  

76



Annual Report 2017- 18

at par wi
0.1%, T5, S
spraying o
Azoxystro
was recor
Propiconaz
treatment 
 

 
 
 

 

COR/CP
of stem g
(Centres: 
Kumargan

The m
manageme
Kumarganj
covering (
sowing to 
foliar  spra
neem  oil 
by polyth
treatment  
90 days w
mulching 

PD I 
(%) 

T1- Folia
T3- Folia
T5- Folia

ith T6, spr
Spraying of

of wettable 
bin 0.1 %. 
rded in t
zole 0.1% 
T7,  Spray

Fig 33: E

/6.5 Eco-f
all of coria
Middle Ga

nj) 
most effect
ent of stem
nj was soil s
(60 days) +
harvest) + 

ay at 45, 60
(8 %) follo

hene cover
and three  

with 1.0% n
(from sow

0

10

20

30

40

50

60

70

80

ar spray of Te
ar spray of A
ar spray of H

raying of 
f Hexacona
sulphur 0.2
Significantl
treatment T
and remain

ying of Din

Effect of dif

friendly m
ander  
angetic Pla

tive treatm
m gall of 
solarization

+ Plastic mu
seed treatm

0 and 90 da
owed by so
ing (60 d
foliar spray

neem  oil (
wing to harv

T1 T

ebuconazole
Azoxystrobin 
Hexaconazole

Propiconaz
azole 0.1%, 
2 and spray
ly higher yi
T6, spray 
n at par w
nocap, T5

fferent trea

manageme

ain Region

ment for t
coriander 

n by polythe
ulching (fro

ment and thr
ays with 1.0
oil solarizati
days) + Se
y at 45, 60 a
8.1%), plas
vest )+  se

T2 T3

 0.1%      T2
0.15%     T4

e 0.1%      T6

zole 
T4, 

y of 
ield 

of 
with 

i.e. 

sp
of 

ma
the
0.2

 
atments on 

ent 

n –

the 
at 

ene 
om 
ree 

0 %  
ion 
eed 
and 
stic 
eed 

tre
90
so
pla
(9
@
wa
so
+ p
se
an
ma
by
(9
sh

T4

PDI a

PDI a

PDI a

2- Foliar spra
4- Foliar spra
6- Foliar spra

raying of H
f wettable su

Minimum 
aximum yie
e treatment
2% at Raiga

powdery m

eatment and
0 days with 
larization b
astic mulch
.1%). But w

@0.2% prop
as 7.6%. 
larization b
plastic mul
ed treatmen

nd 90 days 
aximum see

y seed treatm
.2 q ha-1) a

heet (60

T5

at Jobner

at Jagudan

at Raigarh

ay of Propine
ay of wettabl
ay of Propico

Hexaconazo
ulphur 0.2%
disease inte
eld (12.56 
t foliar spra
arh (Fig 33)

mildew of C

d  three folia
1.0% neem

by polythen
hing (from
when treate
iconazole s
In case 

by polythen
ching (from

nt and  three
with 1.0%

ed yield (1
ment with p

and soil sola
days) 

T6

eb 0.2% 
le sulphur 0.2
onazole 0.1%

ole 0.1% an
%. 
ensity 4.5 p
q ha-1) wa

ay of wettba
). 

Coriander 

ar  spray at 
m  oil (8.20%
ne sheet ( 

m sowing t
ed with pro
severity of
of seed y

ne covering 
m sowing to
e foliar  spr

%  neem  o
0.31 q ha-1

propiconazo
arization by

(8.59 

Control

2% 
%      T7-Cont

nd spraying

per cent and
as found in
ale sulphur

 

45, 60 and
%) and soil
60days) +

to harvest)
opiconazole
f stem gall
yield, soil
( 60 days)

o harvest) +
ray at 45,60
il recorded
1) followed
ole @0.2%
y polythene
q ha-1).

trol 

g 

d 
n 
r 

d 
 
 
 
 
 
 
 
  
 

d 
d 

 
 

77



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

 

VII.  CUMIN 
Genetic Resources 

CUM/CI/1.1 Germplasm collection, 
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, Sanand and Mandor (Table 
16 and Fig 34). 

The 100 new germplasm collections were 
made by Jagudan during 2017-18 which 
includes hairy types and white flower types 
(Fig 35). 

 

 

Table 16: Cumin germplasm  collections at 
various AICRPS centres 

 

 

 
 

Fig 34: Cumin germplasm plot at Sanand Centre 

Centre Indigenous Exotic 
 

Total 
 

Cultivated  
Existing Addition 

(2017-18) 

Jagudan 211 100 7 318

Jobner 370  6 376

Sanand 62 - - 62

Total 643 100 13 756
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Fig 35: Hairy type cumin and white flower 
cumin 
 

A wide range of variability was found for 
all the characters studiedat Jobner. Out of 30 
accessions, 5 accessions were better than best 
check variety RZ-223 (10.50 g) on the basis of 
seed yield per 5 plants. Promising accessions 
identified on the basis of seed yield per 5 
plants were UC-264 (15.7 g), UC-254 (14.78 
g), UC-262 (13.06 g), UC-274 (12.66 g) and 
UC-265 10.52 g). 

Screening for resistance against 
Alternaria blight disease 

Total sixteen (14+2) entries of cumin were 
screened at Jagudan for the resistance against 
blight disease. The maximum disease intensity 
was recorded in the entry Jc-95-119 (60.0 %) 
while the minimum disease intensity was 
noticed in Sanand Cumin-5 (12.0 %). The 
blight disease incidence ranged from 32.5 to 
81.0 per cent. 
 
Screening for resistance against 
powdery mildew disease 

Total sixteen (14+2) entries of cumin were 
screened for the resistance against powdery 
mildew disease at Jagudan. The minimum 
disease intensity was noticed in Sanand 
Cumin-5 (5.0 %) (Fig 36), while the 
maximum disease intensity was recorded in 
the entry Jc-95-119 (25.0 %). The powdery 
mildew incidence ranged from 5.0 to 25.0 %.  

    
Fig 36: Promising entry Sanand Cumin 5              

Screening for resistance against wilt 
disease 

Total fifty seven (57) entries of cumin were 
screened for the resistance against wilt disease 
under wilt sick plot conditions at Jagudan. 
Overall wilt incidence was very high. The 
minimum disease intensity was noticed in GC-
3-5 (20.0 %), while the maximum disease 
intensity was recorded in the entry J.Cum-GC-
4-3-2017 (94.0 %).The wilt disease incidence 
ranged from 20.0 to 94.00 %. 
 

CUM/CI/1.3 Identification of drought 
tolerance 

(Centre: Central plateau and hills region - 
Jobner) 

An experiment was conducted during Rabi 
2017-18 to identify drought tolerance in 
cumin. 30 genotypes were randomly selected 
from the germplasm being maintained at 
Jobner. The genotypes viz., UC-276, UC-287, 
UC-282, UC-319 and UC-332 in normal 
conditions while UC-319, UC-332, UC-329, 
UC-286, UC- 320 and UC-328 in stress 
conditions were top yielders. Based on stress 
indices UC-327 was found to be the desirable 
entry for moisture stress/ drought conditions, 
followed by UC-327, UC-329, UC-320, UC-
277 and UC-229
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Crop Improvement 
 

CUM/CI/3.5 Initial Evaluation Trial 
2013 

(Centres: Gujarat plains and hills region – 
Jagudan) 

At Jagudan, the IET trial was heavily 
infected by blight and plant population also 
suffered, trials should be repeated for one 
more year. 

 

CUM/CI/4.1 Quality evaluation in 
Cumin 

(Centre: Central plateau and hills region - 
Jobner) 
Analysis of samples for quality is in progess. 
 
Crop Management 
 

CUM/CM/5 Nutrient Management Trial 
CUM/CM/5.2 Organic nutrient and 
disease management in cumin 
(Centre: Central plateau and hills region - 
Jobner) 

Out of thirteen treatments tested, minimum 
wilt incidence (11.1 %) and maximum seed 
yield (2.05 q ha-1) were observed in the 
treatment containing soil application of 
vermicompost @ 2 t ha-1 + seed treatment 
with Trichoderma @ 6g kg-1 + spray of NSKE 
@ 5% followed by the treatment of soil 
application of FYM @ 6t ha-1 + seed treatment 
with Trichoderma @ 6g kg-1 + spray of NSKE 
@ 5%, exhibited 15.6% wilt incidence and 
1.88 q ha-1 seed yield. Both these treatments 
were significantly superior over control, where 
maximum wilt incidence (29.5%) and 
minimum yield (1.11 q ha-1) were observed. 
The effect of treatments on yield attributing 
characters and blight disease was found to be 
non significant.  

 
Fig 37: Field view of GC-4 at Ajmer 

 
CUM/CM/5.4 Standardization of drip 
irrigation and fertigation in cumin  
 
(Centre: Gujarat plains and hills region – 
Jagudan; Central plateau and hills region – 
Jobner, Mandor) 

 The experiment was started in 2016-17 for 
three years at Jobner. The ten treatments 
consisted of surface irrigation at 0.8 IW/CPE 
ratio with 100% RDF, and drip fertigation at 
0.8, 0.6 and 0.4 IW/CPE ratio with 60, 80 and 
100% RDF were evaluated in RBD with 3 
replications (Table 17). The results showed 
that drip irrigation as well as drip fertigation 
significantly increased the plant height, 
umbels per plant, umbellets per umbel, seeds 
per umbel, seed yield and water use efficiency 
of cumin as compared to surface irrigation 
with conventional fertilization. The drip 
fertigation at 0.6 IW/CPE ratio with 80% RDF 
recorded significantly higher plant height 
(29.34 cm), umbels per plant (19.59), 
umbellets per umbel (5.22), seeds per umbel 
(26.66),  seed yield (4.56 q ha-1) and water use 
efficiency (2.42 kg ha-mm-1) and water saving 
(22.1%). However it remained at par to drip 
fertigation at 0.8 IW/CPE ratio with 100% 
RDF.
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Table 17: Effect of drip irrigation and fertigation on yield and water use efficiency of cumin 

(Pooled) 

Treatment 
Seed yield 

(kg/ha) 

Water 
used 
(mm) 

CU 
(mm) 

Water use 
efficiency 

(kg/ha-mm) 

Water 
saving 

(%) 

1. Standard check (Surface irrigation at 0.8 
IW/CPE ratio with 100% RDF) 311.86 255.0 210.5 1.47 0.0 

2. Drip fertigation at 0.4 IW/CPE ratio with 
60 % RDF 351.05 142.5 138.4 2.52 44.1 

3. Drip fertigation at 0.4 IW/CPE ratio with 
80 % RDF 

397.39 142.5 137.9 2.86 44.1 

4. Drip fertigation at 0.4 IW/CPE ratio with 
100 % RDF 419.65 142.5 138.4 3.01 44.1 

5. Drip fertigation at 0.6 IW/CPE ratio with 
60 % RDF 399.72 198.5 184.6 2.14 22.1 

6. Drip fertigation at 0.6 IW/CPE ratio with 
80 % RDF 

456.26 198.5 185.5 2.42 22.1 

7. Drip fertigation at 0.6 IW/CPE ratio with 
100 % RDF 475.26 198.5 187.0 2.50 22.1 

8. Drip fertigation at 0.8 IW/CPE ratio with 
60 % RDF 365.21 255.0 236.8 1.52 0.0 

9. Drip fertigation at 0.8 IW/CPE ratio with 
80 % RDF 

402.54 255.0 236.0 1.68 0.0 

10. Drip fertigation at 0.8 IW/CPE ratio 
with 100 % RDF 413.82 255.0 237.5 1.71 0.0 

SEm+ 10.31   0.06  
CD (P= 0.05) 30.89   0.19  

 

 
Fig 38: Dr. T. Janakiram, ADG (Hort.) visiting seed spices trial at Jobner 
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Crop Protection 
CUM/CP/6 Disease Management Trial 
CUM/CP/6.6 Bio-efficacy of newer 
molecules of insecticides against cumin 
aphid 
(Centres: Gujarat plains and hills region – 
Jagudan; Central plateau and hills region – 
Jobner, Ajmer) 

A total of ten treatments including 
untreated control were evaluated during rabi 
2017-18 for the management of cumin aphid 
at Jagudan. Among them, thiamethoxam 
25WG @ 25g a.i./ha followed by thiacloprid 
21.7SC @ 25g a.i/ha had registered the least 
per cent umbels aphid infestation (0. 64%) at 7 
days after second spray and it was followed by 
thiamethoxam 25WG @ 25g a.i./ha followed 
by clothianidin 50WDG @ 20g a.i./ha (1.89 
%) as compared to untreated control ( 35.11 
%) at 7 days after second spray. Mean 
population of predatory coccinellids varied 
from 2.00 (carbosulfan 25EC (250g a.i/ha) 
followed by thiacloprid 21.7SC (25g a.i/ha) to 
3.32 (untreated control) per plant at seven 
days after second spray.  Seed yield of cumin 
was low due to adverse climatic conditions; 
however found to be highest in thiamethoxam 
25WG @ 25g a.i./ha followed by thiacloprid 
21.7SC@ 25g a.i./ha  (3.04 q ha-1), whereas, 
non protected plots of cumin had obtained 
only 1.48 q ha-1 seed yield of cumin.  

At Jobner, among ten treatments of 
different insecticidal sprays, the treatment of 
spray with Thiamethoxam 25 WG @ 25 g 
a.i./ha followed by Clothianidin 50 WDG @ 
20 g a.i./ha proved most effective against 
cumin aphid, where 78.18% mean reduction in  
 
 
 
 
 

aphid population was recorded as compared  
to control and rendered highest seed yield 
(2.28q ha-1). This treatment was statistically at 
par with treatment of spray with 
Thiamethoxam 25 WG @ 25 g a.i./ha 
followed by Thiacloprid 21.7 SC @ 25 g 
a.i./ha, exhibited 73.92% mean reduction in 
aphid population over control and 2.18 kg ha-1 
seed yield. In all the treatments, the 
percentage of volatile oil differed non- 
significantly. 
 
CUM/CP/6.7 Management of powdery 
mildew in cumin through new chemicals 
(Centre: Central plateau and hills region – 
Jobner) 

The result revealed that out of seven 
treatments, minimum (11.67%) disease 
intensity and maximum seed yield (1.93q ha-1) 
was recorded with foliar spray of 
Hexaconazole @ 0.1%. It was statistically at 
par with foliar spray of Dinocap @ 0.1% 
followed by Wettable Sulphur @ 0.2 % where, 
respectively 13.33 and 15.00 per cent disease 
intensity and 1.90and 1.88q ha-1seed yield was 
observed. Maximum (46.67%) disease 
intensity and minimum seed yield (1.63q ha-1) 
was recorded under the untreated control (Fig 
39). 
Fig 39: Management of powdery mildew in 
cumin through new chemicals

 

T1- Foliar spray of Tebuconazole 0.1% , T2- 
Foliar spray of Propineb 0.2%, T3- Foliar 
spray of Azoxystrobin (0.15%), T4- Foliar 
spray of wettable sulphur 0.2%, T5- Foliar 
spray of Hexaconazole 0.1%, T6- Foliar spray 
of Propiconazole 0.1% ,    T7-Control 
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IX. FENNEL 
 
Genetic Resources 

FNL/CI/1.1 Germplasm collection, 
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 18 shows the germplasms collection 
maintained at various AICRPS centres.   

Out of sixty accessions, only twelve 
accessions namely RF-67, RF-2, RF-20, RF-
23, RF-74, RF-4, RF-55, RF-34, RF-29, RF-9, 
RF-16 and RF-66 gave the highest yield 
ranging from 133g to 108g per plant and per 
plot 1.93 to 1.40kg 7.2m-2 as compared to the 
best check variety GF-11 with yield per plant  

 
(106g) and per plot 1.30kg 7.2m-2 and other 
accessions. Among twelve promising 
accessions, RF-67 produced the highest yield 
133g per plant and per plot 1.93kg 7.2m-2 
followed by RF-2 with yield per plant (130g 
per plant) and yield per plot (1.80kg 7.2m-2) 
(Fig 40). 

At Kumarganj, 161 germplasm of fennel 
were evaluated and the maximum yield was 
recorded in NDF-46 (55.80 g plant-1) followed 
by NDF-51 (52.30 g plant-1) and NDF-45 
(50.20 g plant-1).  

One hundred thirty three (133) inbred lines 
were raised at Jobner in single row plot of 3 x 
0.5 sq.m. size. In each row of a plot inbreeding 
was achieved by bagging individual umbel 
with muslin cloth and on maturity seeds were 
harvested separately to raise the lines for next 
season (Table 18). 

 

Fig 40 : Visit of Rajasthan Agriculture Minister, Sri. Prabhu Lal Siani to fennel germplasm 
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Table 18: Germplasm collection of fennel in various AICRPS centres 

 
Centre Indigenous Exotic Total 

Cultivated  

Existing Addition (2016-17) Existing 

Dholi 60 0 - 60
Guntur 2 - - 2

Hisar 170 4 - 174
Jagudan 80 50 2 132
Jobner 271 - 20 291
Kumarganj 164 - - 164
Pantnagar 96 - - 96
Sanand  6 - - 6
Total 849 54 22 925

 

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

During kharif season, total twelve (9+3) 
entries of fennel were screened under natural 
conditions. None of the entry was found free 
from the Ramularia blight intensity. The 
minimum intensity of Ramularia blight was 
noticed in JF-2012-09 (8.0 %) while the 
maximum intensity of Ramularia blight was 
recorded in entry JF-2012-11 (20.0 %). The 
per cent disease intensity was ranged between 
8.0 to 20.0 per cent. 

During rabi season, total twenty nine 
(25+4) entries of fennel were screened under 
natural conditions. None of the entry was 
found free from the Ramularia blight. The 
minimum intensity of Ramularia blight was 
noticed in FNL-104 (8.0 %) while the 
maximum intensity of Ramularia blight was 
recorded in entry JF-2012-9 (24.0%). The per 
cent disease intensity was ranged between 8.0 
per cent to 24.0 percent. 

 

Crop Improvement 
 
FNL/CI/2 Coordinated Varietal Trial 
FNL/CI/2.6 Coordinated Varietal Trial 
on Fennel 2015 Series – Series IX  
(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) 

The results of CVT trials at Jabalpur 
showed that the days to early flowering was 
noted in genotype FNL -111 (82.67 days). The 
maximum plant height was observed in FNL -
114 (182.68 cm) and number of branches per 
plant in FNL-112 (8.54). The maximum seed 
yield (11.91 q   ha-1) was recorded in genotype 
FNL -109. 

The analysis of variance revealed 
significant differences among the entries for 
all the traits at Jobner. The seed yield ranged 
from 13.77 to 24.84 q ha-1. Of the fifteen 
entries evaluated, entry FNL-106 recorded 
maximum seed yield of 24.84 q ha-1 followed 
by RF-205 check (23.86 q ha-1), FNL-103 
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(21.28 q ha-1), FNL-108 (20.37 q ha-1), and 
FNL-111 (20.33 q ha-1), while lowest seed 
yield of 13.77 q ha-1 was recorded in  FNL-
109. 
 At Dholi, among thirteen entries and three 
checks (two national check RF-101 and RF-
205) and one local check variety Rajendra 
Saurabh, none of the entries were found 
significantly regarding yield as compared to 
best check variety Rajendra Saurabh.  

Out of 16 genotypes of fennel tested at 
Kumarganj under CVT, the highest yield was 
observed in FNL-112 (15.34 q ha-1) followed 
by FNL-110 (14.58 q ha-1) and FNL-108 
(13.88 q ha-1).  
 At Hisar, the maximum seed yield was 
recorded as 21.27 q ha-1 in FNL-113 followed 
by FNL-112 (20.17 q ha-1) and FNL-
111(19.17q ha-1) respectively (Fig 42). 
 The experiment comprised 16 (13+3C) 
entries at Jagudan. All characters showed 
significant difference among the genotypes. 

The entires namely, FNL-105 (16.88 q ha-1) 
and FNL-108 (16.74 q ha-1) proved their 
superiority overall checks varieties at Jagudan.  
 

 
Fig 41: Field view of fennel at Ajmer 

 

 
 

Fig 42: Visit of Seed spices Monitoring team at Hisar 
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FNL/CI/3 Varietal Evaluation Trial 

FNL/CI/3.5 Initial Evaluation Trial 
2015 

(Centre: Gujarat plains and hills region – 
Jagudan; Middle Gangetic Plain Region – 
Kumarganj, Dholi) 
 Four entries of Rabi fennel were found 
significantly superior over check variety GF-
12. Entry JF-2013-16 (20.15 q ha-1) was found 
superior with 52.31 per cent higher yield than 
GF-12 (13.23 q ha-1) at Jagudan. 

At Kumarganj, eleven entries were tested 
under IET. The maximum yield were recorded 
in NDF-84 (15.83 q ha-1) followed by NDF-77 
(14.37 q ha-1) and NDF-74 (13.75. q ha-1). 
Three years pool data showed highest yield in 
NDF-84 (15.55 q ha-1) followed by NDF-77 
(14.28 q ha-1) and NDF-68 (13.58 q ha-1). 
 
Crop Management 
 
FNL/CM/5 Nutrient Management Trial 

FNL/CM/5.5 Standardization of drip 
fertigation in fennel  

(Centres: Central plateau and hills region - 
Jobner) 

 The experiment was conducted during Rabi 
2017-18. The ten treatments consisted of 
surface irrigation with conventional 
fertilization, drip irrigation with 50, 75 and 
100% conventional fertilization and drip 
fertigation with 50, 75 and 100% 
recommended dose of nitrogen and 
recommended dose of fertilizers were 
evaluated. The results showed that drip 
irrigation as well as drip fertigation 
significantly increased the plant height, 
umbels per plant, umbellets per umbel, seeds 
per umbel, test weight, seed yield and water 
use efficiency of fennel as compared to 
surface irrigation with conventional 
fertilization. The drip fertigation with 75% 
RDF recorded significantly higher plant height 
(121.3 cm), umbels per plant (29.22), 
umbellets per umbel (24.04), seeds per umbel 
(391.5), test weight (6.15g), seed yield (24.78 
q ha-1) and water use efficiency (5.72 kg/ha-
mm) along with 18.9% of water saving. 
However it remained at par to drip fertigation 
with 100% RDF and drip fertigation with 
100% RDN (Table19). 

 

Table 19: Effect of drip irrigation and fertigation on yield and water use efficiency of fennel 
(Pooled data) 

Treatment 
Seed yield 

(q/ha) 
Water used 

(mm) 
CU (mm) 

Water use 
efficiency 

(kg/ha-mm) 

Water 
saving 

(%) 
Surface irrigation with CF (100% RDF) 16.44 576.3 457.0 3.67 0 
Drip irrigation with CF (50% RDF) 17.84 467.2 432.4 4.17 18.9 
Drip irrigation with CF (75%RDF) 20.35 467.2 436.7 4.71 18.9 
Drip irrigation with CF (100%RDF) 21.28 467.2 436.4 4.92 18.9 
Drip fertigation with (50%RDN) 19.67 467.2 430.2 4.63 18.9 
Drip fertigation with (75%RDN) 22.39 467.2 433.9 5.21 18.9 
Drip fertigation with (100%RDN) 23.60 467.2 433.4 5.50 18.9 
Drip fertigation with (50%RDF) 21.80 467.2 434.5 5.07 18.9 
Drip fertigation with (75%RDF) 24.78 467.2 437.9 5.72 18.9 
Drip fertigation with (100% RDF) 25.51 467.2 434.2 5.94 18.9 
SEm+ 0.47  2.3 0.12  
CD (P= 0.05) 1.34  6.4 0.34  
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X. FENUGREEK 
 
Genetic Resources 

FGK/CI/1.1 Germplasm collection, 
characterization, evaluation, 
conservation and screening against 
diseases 

(Centres: 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 - Jobner) 

Germplasm of fenugreek maintained at 
various AICRPS centres (Table 20)   (Fig 43). 

 

Two hundred and two germplasm of 
fenugreek were maintained and evaluated at 
Kumarganj. The highest yield was found in 
NDM-47 (5.9 g per plant) followed by NDM-
119 (5.8 g per plant) and NDM-49 (5.7 g per 
plant).  

During the year 2017-18, one hundred and 
twenty four germplasm lines along with seven 
checks were evaluated at Guntur. Among the 
entries evaluated, the following entries, LFC-
115 (4.96 g plant-1), LFC-122 (4.93 g plant-1), 
LFC-32 (4.74 g plant-1),  LFC-82 (4.63 g 
plant-1), LFC-38 (4.56 g plant-1), LFC-76 (4.47 
g plant-1)  and LFC-51 (4.46 g plant-1) were 
found significantly superior in yield to the best 
check APHU Methi-1 (4.09 g plant-1). 

  

 

Fig 43: Dr. T. Janakiram ADG (Hort.) & Dr. Gopal Lal, Director, NRCSS monitoring the 
performance of fenugreek germplasm at Jobner 
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Table 20: Germplasm collection of 
fenugreek in various AICRPS centres 
 

Centre Indigenous Total 

Existing Addition 
(2017 -18) 

Dholi 166 - 166
Guntur 124 - 124
Hisar 389 12 401
Jagudan 76 - 76
Jobner 385 - 385
Kumarganj 202 - 202
Pantnagar 139 - 139
Total 1481 12 1493
 
 In fenugreek, 50 genotypes in augmented 
design were evealuated at Jagudan and the 
range of seed yield varied between 32.33 q 
ha-1 (JFg-226) and 68.66 q ha-1  (JFg-203).  
  
 Out of 378 germplams collections 
maintained at Jobner, one hundred and eleven 
germplasm accessions were evaluated along 
with nine checks namely RMt-1, RMt-143, 
RMt-303, RMt-305, RMt-351, RMt-354, 
RMt-361,  RMt-365 and Local in augmented 
design in 4 blocks A wide range of variability 
was found for all the characters studied. Out of 
111 accessions, 11 accessions were better than 
best check variety RMt-361 (30.3 g.). Some of 
the promising accessions identified on the 
basis of seed  yield per 5 plants were LFC-36 
(39.0 g), LFC-34 (36.5 g), LFC-9 (35.0 g), 
LFC-62 (35.0 g), LFC-23 (34.0 g), LFC-105 
(34.0 g), LFC-50 (33.5 g), LFC-114 (33.0 g), 
LFC-38 (31.5 g) and LFC-49 (31.5 g). 

 

Screening of germplasm 

Powdery mildew disease (Caused by: 
Erysiphe polygoni and Leveillula taurica) 

 Total eleven (10+1) entries of fenugreek 
were screened under natural condition for 

powdery mildew disease at Jagudan. None of 
the entry was found free from the powdery 
mildew incidence. The minimum incidence 
was noticed in JFg-194 (8.0 %), while the 
maximum per cent disease intensity was 
recorded in entry GM-2 (25.0 %). The per cent 
disease intensity ranged between 8.0 to 25.  

 

 
 

Fig 44 : Fenugreek germplasm at Raigarh 

 

 One hundred and twenty entries of 
fenugreek were screened at Jobner under this 
trial against powdery mildew disease. Forty 
one entries viz., LFC-9, LFC-12, LFC-17, 
LFC-19, LFC-20, LFC-21, LFC-22, LFC-24, 
LFC-25, LFC-33, LFC-34, LFC-36, LFC-37, 
LFC-40, LFC-43, LFC-46, LFC-52, LFC-55, 
LFC-64, LFC-67, LFC-72, LFC-73, LFC-74, 
LFC-76, LFC-77, LFC-78, LFC-85, LFC-91, 
LFC-92, LFC-93, LFC-100, LFC-103, LFC-
106, LFC-107, LFC-113, LFC-115, LFC-119, 
LFC-125, RMt-305, RMt-351 and RMt-361 
were observed as moderately resistant against 
powdery mildew disease.  
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FGK/CI/1.3 Identification of drought 
tolerance source in fenugreek  

(Centres: Central plateau and hills region - 
Jobner) 

Thirty genotypes were randomly selected 
from the germplasm maintained at Jobner. 
These lines were sown in two environments 
namely irrigated (full supplement of 
irrigations given) and drought (staggered 
irrigations (half of that given in irrigated 
treatment).The genotypes viz., UM 55, UM 38, 
UM 58, and UM 46 in normal irrigation while 
UM 40, UM 52, UM 54 and UM 56 in 
staggered irrigation conditions were top 
yielders. Based on stress indices UM 53, UM 
54, UM 56 and UM 65 were found to be the 
desirable entries for moisture stress/ drought 
conditions. 
 Three years data of fenugreek indicated that 
the genotypes UM 40, UM 38, UM 50, UM 37 
and UM 64 in normal while UM 38, UM 66, 
Rmt 361, UM 46 and UM 55 in stress 
conditions were top yielders. Based on stress 
indices, UM 61 was found to be the desirable 
entry for moisture stress/ drought conditions, 
followed by UM 66, UM 57, UM 44 and UM 
38.  

 
 

Crop Improvement 
 
FGK/CI/2 Coordinated Varietal Trial 
FGK/CI/2.4 Coordinated Varietal Trial 
2015 Series IX 

(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) 

 
The analysis of variance revealed 

significant differences among the entries for 
seed yield at Jobner. The seed yield ranged 
from 12.81 to 21.22 q ha-1. Of the eighteen 
entries evaluated, entry FGK-109 recorded 
maximum seed yield of 21.22 q ha-1 followed 
by FGK-110 (21.13 q ha-1), FGK-115 (20.25 q 
ha-1) and FGK-117 (20.09. q ha-1), FGK-119 
(19.88 q ha-1) and FGK-108 (19.18.q ha-1), 
while lowest yield of 12.81 q ha-1 was 
recorded in FGK-112 (Fig 45). 

 

 
Fig 45: Coordinated varietal Trial on 
fenugreek at Jobner 

 
In the Coordinated varietal trial on 

fenugreek, fourteen fenugreek genotypes 
along with two checks were evaluated at 
Coimbatore. The plant height of the genotypes 
ranged from 36.30 cm (FGK 113) to 42 .71 cm 
(FGK 118). The genotype FGK 108 (22.67) 
recorded maximum number of pods per plant 
and the genotype FGK 109 (11.33) recorded 
lesser number of pods per plant. Seed yield per 
plot (2 m2) varied from 89.33 g to 174.67 g 
with a mean of 120.29 g. 
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At Kumarganj, maximum yield was 
recorded in FGK-108 (13.33 q ha-1) followed 
by FGK-111 (13.33 q ha-1) and FGK-110 
(13.05 q ha-1).  

During 2017-18, fourteen coded entries 
were evaluated along with three checks at 
Guntur. Among the entries evaluated, none of 
the entries were found significantly superior in 
yield to the best check APHU Methi-1 (861.2 
kg ha-1). 

Fourteen entries of fenugreek were 
evaluated at Jagudan along with checks viz. 
Hissar Sonali, GM-2 and RMT-361. 
Significant yield differences were observed 
among the entries however none of the entries 
were significantly superior over any check 
varieties. The entry FGK-118 (17.76 q ha-1) 
gave numerically higher yield than RMT-361 
(11.40 q ha-1). 

Out of 16 entries evaluated during Rabi 
season at Navsari, FGK-83 (14.19 q ha-1), 
FGK-86 (13.82 q ha-1), FGK-81 (13.64 q ha-1), 
FGK-87 (13.45 q ha-1), FGK-89 (13.33 q ha-1) 
and FGK-91 (12.96 q ha-1) recorded 
significantly higher seed yield over HM-57.   

At Raigarh, the results revealed that FGK-
117 (22.20 q ha-1), FGK-118 (21.40 q ha-1) 
and FGK-116 (20.90 q ha-1) recorded high 
seed yield of fenugreek over national check 
Hisar Sonali (18.1 q ha-1). 

The seed yield ranged from 7.81 to 18.05 q 
ha-1 in the third year of evaluation at Kota. 
FGK 118 was found to be the best performing 
entry in terms of seed yield (16.70 q ha-1) 
showing 19.65 per cent higher yield over the 
check Hisar Sonali. The mean days to 
flowering ranged from 57 days (FGK 99) to 
69.67 days (FGK 107); days to maturity from 
125 days (FGK 115) to 133 days (FGK 119)  
and test weight ranged from 10.61 g (FGK -
118) to 13.76 (Hisar Sonali).  

Fig 46: Field view of fenugreek at Raigarh 

 
FGK/CI/3 Varietal Evaluation Trial 
FGK/CI/3.7 Chemo-profiling for 
identification of industrial types among 
the released varieties of fenugreek 

(Centres: Central plateau and hills region – 
Ajmer,  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) 

In the trial on chemo-profiling of fenugreek 
varieties, two varieties viz., CO 1 and CO 2 
were evaluated during 2017-18 at Coimbatore. 
The seed shape of both varieties is angular in 
shape. The seed colour of the variety CO 1 is 
light brownish yellow and CO 2 is dark 
brownish yellow in colour (Table 21). The 
variety CO 2 recorded highest thousand seed 
weight (12.38 g) when compared to CO 1 
(11.61 g). The seed samples were sent to 
Jobner centre for quality analysis. However 
quality analysis of the fenugreek seed is in 
progress at Coimbatore centre. 
 

During 2017-18, seed samples of Lam 
Selection-1 and AM-1 were submitted to 
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AICRPS, Jobner for analysis by Guntur 
centre. The current year results are awaited. 

The chemo-profiling of the varieties of 
fenugreek from other centres are in progress. 

 
 

Table  21.  Seed characteristics of fenugreek varieties at Coimbatore 

S.No. Seed characters CO 1 CO 2 

1. Seed shape Angular Angular 

2. Seed colour Light brownish yellow Dark brownish yellow 

3. 1000 seed weight (g) 11.61 g 12.38 g 

 

 
FGK/CI/3.8 Initial Evaluation Trial 
2015 
 
(Centres: Middle Gangetic Plain Region – 
Kumarganj; Gujarat plains and hills region – 
Jagudan; Central plateau and hills region - 
Jobner) 
 

Under IET of Fenugreek at Kumarganj a 
total of 11 entries were tested. Maximum yield 
was recorded in NDM-120 (15.00 q ha-1) 
followed NDM-80 (14.40 q ha-1) and NDM-
112 (13.33 q ha-1).Three years pool data 
showed highest yield in NDM-120 (14.67 q 
ha-1) followed by NDM -80 (14.18 q ha-1) and 
NDM-112 ( 12.54 q ha-1). 
 

At Jagudan, JFg-2013-5 (21.98 q ha-1), JFg-
2013-16 (21.78 q ha-1) and JFg-2013-6 (21.03 

q ha-1) gave numerically higher yield than GM-
2 (19.46 q ha-1), which were 12.94, 11.89 and 
8.02 per cent higher over GM-2 respectively. 

The analysis of variance revealed 
significant differences among the entries for 
all the traits including seed yield at Jobner.  
The seed yield ranged from 13.28 to 19.71 q 
ha-1. Of the ten entries evaluated, entry UM-
411 recorded maximum seed yield of 19.71 q 
ha-1 followed by UM-393 (19.30 q ha-1), UM 
415 (19.02 q ha-1) and UM 410 (17.40 q ha-1) 
while lowest yield of 13.28 q ha-1 was 
recorded in UM 398. Mean performance of the 
entries evaluated in IET of fenugreek over 
2015-16 to 2017-18 revealed superior 
performance of  UM-411 yielding 20.20 q ha-1 

followed by UM-393 (16.85.19 q ha-1). The 
entries UM-411 and UM-393 may be 
promoted to next CVT. 
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XI. AJWAIN 
 
Crop Improvement 
 
AJN/CI/2 Coordinated Varietal Trial 
AJN/CI/2.1 Coordinated Varietal Trial 
2016 

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

 
Out of 13 entries of Ajwain evaluated at 

Kumarganj, maximum yield was found in 
NDAJ-10 (8.26 q ha-1) followed by AA-6 
(7.99 q ha-1) and JA-187 (7.71 q ha-1)  

During 2017-18, eleven genotypes from 
different coordinating centers were evaluated 
along with four checks at Guntur. Among the 
entries evaluated, highest yield was recorded 
with LS-14-3 (11.19 q ha-1) followed by LS-
14-8 (11.09 q ha-1) and AA-73 (11.06 q ha-1), 
which were on par with each other and 
significantly superior to the best check Lam 
Selection-1 (9.63 q ha-1) (Table22). 

 
Table 22: Growth and yield of Ajwain genotypes in Coordinated Varietal Trial at Guntur 

S.No Genotypes Plant 
height 
(cm) 

Umbels 
per 
plant 

Umbellets 
per umbel 

No. of 
Seeds per 
umbel 

Days to 
50% 
flowering 

Days to 
maturity 

Yield 
(kg/ha) 

Rank 

1 JA-219 105.6 156.4 12.9 244.3 84.0 149.0 833.3 7.0 

2 JA-187 111.3 178.9 13.7 206.8 81.0 145.0 880.7 6.0 

3 IA-1 109.9 275.6 14.5 295.3 83.0 147.0 562.5 12.0 

4 HAJ-7 116.6 179.3 13.3 172.3 86.0 148.0 494.8 13.0 

5 HAJ-18 100.7 181.0 12.3 170.0 80.5 145.0 651.0 10.0 

6 AA-6 115.3 287.5 14.7 194.6 79.5 142.0 1041.7 4.0 

7 AA-73 113.0 263.6 16.4 306.4 84.5 148.0 1106.8 3.0 

8 LS-14-3 114.2 245.9 12.8 283.3 84.5 149.0 1119.3 1.0 

9 LS-14-8 117.7 212.8 12.3 286.4 85.5 149.0 1109.4 2.0 

10 NDAT-20 94.9 252.9 13.3 250.5 73.0 137.0 390.6 15.0 

11 NDAT-21 98.6 257.1 13.9 228.5 84.5 148.0 572.9 6.0 

12 AA-1 (c) 107.0 152.4 14.4 242.6 84.0 148.0 494.8 13.0 

13 AA-2 (c) 114.9 227.6 13.4 207.0 88.0 150.0 833.3 7.0 

14 LS-1 (c) 112.6 257.8 13.4 135.5 85.0 148.0 963.5 5.0 

15 GA-1 (c) 117.3 257.7 15.8 252.5 83.5 147.0 729.2 9.0 

CD (p=0.05) 20.4 44.5 2.6 58.1 8.3 8.6 121.3  - 

CV (%) 8.7 9.2 9.0 11.7 4.7 2.7 7.2  - 
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At Raigarh, Ajwain 1 recorded maximum 
seed yield (6.1 q ha-1)  over  checks  AA-1 (4.9 
q ha-1) and AA -2 (4.7 q ha-1)  (Fig 47).  
 

 

Fig 47: Field view of Ajwain at Raigarh    
 

Statistical difference for all characters was 
found to be significant at Jagudan where a 
total of six genotypes recorded significantly 
higher yield than check variety AA-1 (11.50 q 
ha-1). The genotype JA-187 (15.96 q ha-1) was 
found to be the paramount genotype.  

In Rabi 2017-18, twelve entries were 
evaluated at Jobner. The analysis of variance 
revealed significant differences among the 
entries for seed yield. The seed yield ranged 
from 8.00 to 15.92 q ha-1. Of the fourteen 
entries evaluated, HAJ-7  recorded maximum 
seed yield of 15.92 q ha-1 followed by HAJ-18 
(15.18 q ha-1), IA-1 (15.09 q ha-1), Local 
(14.53 q ha-1) and JA-187 (13.72 q ha-1), while 
lowest yield of 8.00 q ha-1 was recorded in 
HAJ-7. Mean performance of the entries 
evaluated in CVT of ajowain over 2016-17 
and 2017-18 revealed superior performance of 
AA-2 check yielding 7.96. q ha-1 followed by 
HAJ-18 (7.59 q ha-1) and IA-1 (7.54. q ha-1), 
while lowest seed yield of 4.00. q ha-1was 
recorded in HAJ-7. 

 
 
Fig 48: Ajwain threshing by using modified 
Paddy thresher/ Harvester at Andhra 
Pradesh 
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XII. NIGELLA 
 

Crop Improvement 
 
NGL/CI/2 Coordinated Varietal Trial 
AJN/CI/2.1 Coordinated Varietal Trial 
2016 
(Centres: Central plateau and hills region – 
Ajmer; Middle Gangetic Plain Region - 
Kumarganj; Trans Gangetic Plain Region - 
Hisar; Western Himalayan Region – 
Pantnagar; Eastern plateau and hills region 
– Raigarh; Western dry region – Kota; Lower 
Gangetic Plain Region – Kalyani) 

The seed yield ranged from 1.94 to7.98 q 
ha-1 in the second year of evaluation at Kota. 
AN-23 and AN-1 were found to be the best 
performing entries in terms of seed yield, 
yielding 6.39 q ha-1 followed by AN-1 (6.08 q 
ha-1) and showing 7.39 per cent higher yield 
over the check Pant Krishna. The mean days 
to flowering ranged from 81 days (AN-20) to 
85 days (NBC-20, PK-2 and Pant Krishna); 

days to maturity from 121 days (AN-20) to 
125 days (IN-1, PK-2) and test weight from 
4.10 g (AN-20) to 4.92 (AN-1).  

At Kumarganj, 10 entries of nigella were 
tested and the highest yield was recorded in 
NDBC-20 (8.19 q ha-1) followed by AN-1 
(7.64 q ha-1) and IN-1(7.29 q ha-1) whereas at 
Raigarh, Indira Nigella -1 (IN-1) recorded (7.7 
q ha-1) followed by entry AN 20 (7.6 q ha-1) 
over checks AA-1 (6.6 q ha-1) and Pant 
Krishna (7.1 q ha-1) 
 At Kalyani,  HKL-T recorded maximum 
plant height (62.13 cm), number of primary 
branches per plant (7.44), number of 
secondary branches per plant (8.43), number 
of capsules per plant (25.78), seeds per 
capsule (67.65), test weight (2.61 g) and yield 
per hectare  (6.07 q). With regard to days  to 
50 % flowering (on plot basis), lowest days to 
50 % flowering was recorded in AN-23 (63.04 
days).  

Table 23: Growth, yield and yield parameters of nigella genotypes for coordinated trial at 
Kalyani 

Treatment Days to 
50% 

flowering 

Plant 
height 
(cm) 

No. of 
Primary 
branches

No. of 
Secondary 
branches 

No. of 
Capsules 

per 
plant 

No. of 
Seeds 
per 

capsule 

Test 
Weight 

(g) 

Projected 
seed yield 

(q/ha) 

AN-1  63.56 55.56 6.39 7.03 20.34 62.14 2.48 5.42 

AN-20  63.45 58.78 6.78 7.56 20.89 62.73 2.52 5.53 

AN-23  63.04 54.67 7.05 7.86 19.68 57.92 2.39 5.04 

HKL-T  67.27 62.13 7.44 8.43 25.78 67.65 2.61 6.07 

Pant 

Krishna  

62.76 57.23 6.21 7.34 21.78 57.34 2.42 5.17 

PK-1  63.21 52.23 7.23 8.12 23.34 60.56 2.44 5.21 

PK-2  66.48 54.34 6.57 7.12 23.89 64.87 2.58 5.74 

SE(m) 0.874 0.957 0.158 0.211 0.399 0.393 0.080 0.146 

C.D.  2.722 2.980 0.519 0.670 1.243 1.223 N/A 0.456 
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XIII.  MONITORING 

 
The Project coordinator and the Scientists 

from PC unit’s monitored the  working of  
various  AICRPS centres  and experimental 
plots by personal  visits. Frequent monitoring 
was done also through e-mail and phone calls. 
Monthly progress report and budget utilization 
certificates sent from the centres were 

reviewed critically and proper guidance were 
given for improvement. A seed spices 
monitoring team involving   Dr. Dhirendra 
Singh from SKNAU, Jobner, Dr.Y. K. Sharma 
from NRCSS, Ajmer and Dr. A. M. Amin 
from Jagudan visited the seed spices centres 
for reviewing the progress of the experiments. 

 
 

Visit to AICRPS centres from  1st April 2017 to 31st March 2018 

Sl. No. Dates of visit Centre visited 
1. 12.05.2017-13.05.2017 AICRPS Centre at CSHAU Hisar 
2 19.07.2017 AICRPS Centre at Dr. BSKKV Dapoli 
3 09.10.2017 AICRPS Centre at Dr.YSRHU Guntur 
4 18.11.2017 AICRPS Centre at Dr.YSRHU Chintapalle 
5 08.12.2017 AICRPS Centre at KAU Thrissur 
6 10.01.2018 AICRPS Centre at KAU Ambalavayal 
7 01.02.2018-03.02.2018 AICRPS Centre at TNAU Pechiparai 
8 03.02.2018 AICRPS Centre at RAU Jobner 
9 13.03.18-15.03.2018 AICRPS Centre at SASRD Nagaland 
10 13.03.2018-17.03.2018 Seed spice monitoring team-Jobner, Hisar, Ajmer , 

Jagudan and Udaipur 

11 21.3.2018-22.03.2018  AICRPS Centre at AAU Kahikuchi 
 
 

   
 

Fig 50: Visit of Project Coordinator & Scientists to AICRPS Centres 
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XIV. ANNUAL GROUP MEETING 
 

The 28th Workshop of ICAR-All India 
Coordinated Research Project on Spices was 
conducted during 10-12 October 2017 at 
Horticultural Research Station, Dr. Y. S. R. 
Horticultural University, Lam, Guntur, Andhra 
Pradesh.  The workshop was inaugurated by 
Sri. Chiranjiv Choudhary, IFS, Hon’ble Vice-
Chancellor, Dr. Y.S.R Horticultural 
University, Andhra Pradesh on 10th October 
2017 who opined that efforts should be 
channelized to evolve climate resilient 
varieties in the regime of global climate 
change. Dr. T. Janakiram, Assistant Director 
General (Horticulture Science II), Indian 
Council of Agricultural Research (ICAR), 

New Delhi was the Chief Guest during the 
occasion and appraised the relevance of value 
chain in assuring farmer’s income through 
interventions at various phases of production 
chain including quality planting material, 
protected cultivation and value addition. The 
“Best AICRPS Centre Award 2016-17” was 
presented to three AICRPS centres viz., 
Rajendra Prasad Central Agricultural 
University, Dholi, Dr. Y. S. R. Horticultural 
University Centres at Guntur and Chintapalle. 
Ten booklets / pamphlets and one DVD on 
spices production technologies in English and 
local languages from different AICRPS 
centres were released (Fig 51). 

 
 

 
Fig 51: Glimpses of AICRPS workshop held at Dr. YSRHU, Guntur 
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Dignitaries like Dr. H. P. Maheswarappa, 
Project Coordinator, AICRP on Palms, 
CPCRI, Kasaragod, Dr. James George, Project 
Coordinator, AICRP on Tuber Crops, CTCRI, 
Trivandrum, Dr. Gopal Lal, Director, NRC for 
Seed Spices, Ajmer,  Dr. Homey Cheriyan, 
Director, Directorate of Arecanut & Spices 
Development, Kozhikode, Dr. P.S. Sreekantan 
Thampi, Deputy Director, Spices Board were 
present to help and guide us through the 
proceedings.  

The workshop was organized in six 
Technical Sessions – Genetic Resources and 
Crop Improvement, Crop Management, Crop 
Protection, Variety Release, Technology 
Transfer and Plenary, besides a special session 
on ‘Brain Storming on Turmeric” in which 
varietal wealth, marketing, value chain 
development, crop production and protection 
technologies in turmeric were discussed. 
 
Some important decisions taken in the 
workshop are  

1. Germplasm needs to be strengthened in 
all crops through extensive survey 
especially in unexploited areas and with 
international collaboration particularly for 
specific traits and stress tolerance 

2. DNA finger printing has to be done for all 
the released varieties and unique 
germplasm has to be registered 

3. IC number has to be obtained for all the 
germplasm accessions and cataloging has 
to be done 

4. Target variety based on market 
requirement like high curcumin, lemon 
yellow colour, low oil and good yield.  

5. There is a huge gap between technologies 
developed and adaptation which 
necessitates to undertake demonstration in 
effective manner to augment turmeric 
production 

6. Soil mineral may influence the curcumin 
and other quality parameters, hence, soil 
mapping of turmeric growing areas for 
nutrient status and heavy metal 
contaminations should be initiated  

7. Model for value chain in turmeric should 
be developed region specific.  

8. The expertise of ICAR-IISR, Kozhikode 
and identified institutes may be utilized 
for the identification of pathogens 
associated with major spices.  

9. Research on safer fungicide with minimal 
spray for food safety issues 

10. Promotion of tribal horticulture seminar 
including spice components should be 
organized 
 

Some important New Projects initiated 
from this year are 
 

In line with food safety assurance and 
minimization of the pesticide residue in spices, 
efficacy trials in coriander and cumin were 
initiated in various seed spice centres of 
AICRPS.  

For sustainable production of spices, new 
programme on the management of bacterial 
wilt of ginger through chemicals and 
bioagents have been undertaken in various 
AICRPS centres of different agro climatic 
regions. 

For the evaluation of genotypes for specific 
traits, various AICRPS centres have 
undertaken Coordinated varietal trials in spice 
crops like black pepper, cardamom, coriander, 
cumin, fennel and fenugreek 
 
Technologies developed 
 
 Seven location specific technologies for 
various states were developed  
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1. Standardization of drip fertigation in 
Black pepper under Kerala conditions 
Drip  irrigation in black pepper @ 8 litres 
of water daily and 50 RDF (half the 
Recommended Dose of Fertilizer as liquid 
fertilizer – 19:19:19 mixture ) in 3 equal 
splits at weekly intervals during the months 
of  June, September and February was 
beneficial than the conventional method of 
irrigation and basal fertilizer application 
with the highest benefit cost ratio (2.07). 
 

2. Liming in cardamom for Kerala 
In acidic loamy soils of Kerala, application 
of 2 kg dolomite for 3 years improves the 
yield (2763.30 g plant-1) in cardamom with 
B: C ratio of 2.42. 
 

3. Utilization of herbicides for the effective 
control of weeds in ginger for Andhra 
Pradesh 
Under severe shortage of labour for hand 
weeding, application of Oxyflurofen as pre-
emergent herbicide @500 ml/ha at second 
day after sowing followed by application of 
Quazilophop ethyl as post-emergent 
herbicide @1 litre per ha at 30 days of 
crops stage followed by hand weeding at 90 
days of crop stage reduces 3-4 manual hand 
weeding required and gives a BC ratio of 
2.96 with a yield of 22.79 t ha-1 was 
recommended for ginger in Chinthapalle 
condition. 
 

4. Micro nutrient management in fennel  in  
Gujarath 
Application of fertilizer to fennel with RDF 
of  90 + 30 kg NP per ha along with 200 kg 
FYM enriched with 3.0 kg Fe + 1.5 kg Zn 
per ha as basal application in furrow for 
light textured soils deficient in iron and 
zinc  produces  maximum  yield (14.27 q 
ha-1) with a BC ratio of 2.11. 

5. Management of blight and powdery 
mildew by spacing and potash 
application in cumin in Gujarath 
Line sowing of cumin@ 30 x10 cm and 
application of Potash @ 20 kg per ha along 
with recommended dose of fertilizers 
reduces the incidence of blight (PDI- 17.3) 
and powdery mildew (PDI- 5.7 ) with 
maximum yield (363 kg ha-1) and BC ratio 
of 2.41. 
 

6. Organics for yield enhancement in small 
cardamom in Karnataka 
Application of  Jeevamrutha  (20 l clump-1) 
+Azosprillum (10 g clump-1) + PSB (10 g 
clump-1) + Trichoderma   (10 g clump-1) 
improved the yield of cardamom (318.26 
kg ha-1) with BC ratio of 1:5.09 
 

7. Standardization of fertigation in 
cardamom for Karnataka 
Application of irrigation 9 L/clump/day 
along with 100% Rec. dose of fertilizer 
through drips gives the highest capsule 
yield (316.16 kg ha-1) in cardamom with 
BC ratio of 3.37. 

 
Release of varieties 
 

Six high yielding varieties of spices were 
recommended for release in XXVIII AICRP 
on Spices workshop held at Horticultural 
Research Station, Dr. Y. S. R. Horticultural 
University, Lam, Guntur, Andhra Pradesh. 
Two turmeric varieties viz., NDH-8 (Narendra 
Saryu) from Narendra Dev University of 
Agriculture & Technology, Kumarganj, 
Faizabad, Uttar Pradesh with high curcumin 
content (5-6%), more number of primaries 
with yield advantage of 10% over the national 
check was recommended for release at 
national level and CL 34 developed by Tamil 
Nadu Agricultural University, Coimbatore 
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with tolerance to leaf spot and leaf blotch and 
curcumin content of 3% was recommended for 
release in turmeric growing areas of Tamil 
Nadu. Two coriander varieties viz., Gujarat 
Coriander -3 from Centre for Research on 
Seed Spices (CRSS) , (SDAU),  Jagudan with 
high yield potential (16.94  q/ha), high volatile 
oil (0.52 %) and high linalool (72.16%) was 
recommended for release in Gujarat and 
Ajmer Coriander 2 developed by ICAR-
NRC on Seed Spices, Ajmer for stem gall 
resistance, high linalool content (71.7%) and 
early maturing type was recommended for 
release at national level. Ajmer Fenugreek 5, 
a fenugreek variety developed by ICAR-NRC 
on Seed Spices, Ajmer with high seed yield 
(17.21 q/ha), high antioxidant content (66.428 
mg/ BHTE/ ppm) and suitable for green leaf 
production under shade net condition in 
summer season was recommended for release 
at national level. IISR Cassia (D1) developed 
by Dr. BSKVV, Dapoli with low coumarin 
content was recommended for release in all 
the cassia growing regions of the country 
 The workshop came to an end on 12th 
October 2017. The plenary session was 
chaired by Dr. T. Janakiram, ADG (HS-II) and 
Dr. J. Dilip Babu, Director of Research, Dr. 

Y.S.R. Horticultural University. The Project 
Coordinator presented the Action Taken 
Report of 27th workshop and the research 
highlights and it was approved by the 
workshop. 
 Dr. T. Janakiram, ADG (HS-II) in his 
remarks congratulated the Best AICRPS 
centre and the scientists involved in 
developing new varieties & technologies 
which were approved in the workshop. The 
action points are as follows: 
 
 After completion of third year of the 

project, proposal for the transfer of 
technologies may be prepared and 
submitted in the same year itself. 

 In the demonstration of the technologies 
especially micro nutrient trials, KVK s may 
be included and state department may be 
informed about the technologies. 

 Status report of each AICRPS centres may 
be published. 

 Digitization and online submission of 
AICRPS reports may be strengthened. 

 Value chain development of turmeric may 
be initiated. 
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XV. POPULARIZATION OF TECHNOLOGY 
 

Scientist from AICRPS centres have 
actively involved in popularization of the 
latest technologies to make aware the farming 
community about scientific cultivation 
practices and sustainable spice production. 
Some of the technologies demonstrated during 
the year as follows. 
 Demonstrations of improved varieties of 

black pepper in 34 ha at Odisha  (Pottangi) 
 Demonstration on organic farming in black 

pepper (Yercaud) 
 Four  demonstrations on intercrop in 

coconut, arecanut  and multitier  cropping 
system along with cinnamon, pepper, 
nutmeg grafts and  suitable standard   for 
pepper (Panniyur) 

 Demonstration on drip irrigation system in 
small cardamom (Mudegere) 

 Demonstrations on organic ginger 
production in 4.5 ha at  Koraput, Gajapati 
and  Kandhamala districts of Odisha 
(Pottangi) 

 Four  demonstrations on high yielding 
ginger varieties (Solan) 

 FLD on 11 high yielding varieties of 
turmeric (Guntur) 

 Demonstration on protray technology, seed 
treatment of two budded turmeric seed 
rhizomes and raised bed method of planting 
in turmeric (Kammarapally) 

 Demonstrations of high yielding varieties 

of turmeric, coriander, fennel and 
fenugreek (Kumarganj) 

 FLD on performance of turmeric 
transplants in an area of 3.00 acres 
(Coimbatore) 

 Demonstration of high yielding Turmeric 
variety CO 2 (Coimbatore) 

 Training on “Hi- tech production 
technology for turmeric, ginger, coriander 
and curry leaf” in collaboration with DASD 
(Coimbatore) 

 Demonstration of Diesel operated Turmeric 
boiler (Fig 53) and Turmeric digger  
(Guntur) 

 Demonstration of technique of removing 
bark of cinnamon,  protray propagation 
technique for ginger and turmeric, 
Processing of black pepper , processing of 
turmeric, soft wood grafting technique in 
nutmeg and kokum, bush pepper 
production technology (Dapoli) 

 Six demonstrations on high yielding 
varieties of fenugreek, cumin and fennel 
(Jobner).  
Apart from the above, the scientists 

interacted with farmers as resource persons in 
trainings, seminar and also through various 
media (newspaper, radio talks and TV 
programs) to disseminate knowledge about the 
latest technologies. 

  

                                                                               
 
 
 
 
 
 
 

Fig 53: Demonstration of Diesel operated 
Turmeric boiler     
 
 

Fig 54: Dr. P. S.  Sreekantan Thampi, Deputy 
Director, Spices Board observing the harvest  
of  coriande
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XVI. SUCCESS STORIES 

 

 
Black pepper for increased farm income 
 

Black pepper is one of the important spice 
crops of Uttara Kannada district of Karnataka. 
In a present scenario where majority of the 
farmers consider horticulture as less 
remunerative and many youngsters migrate 
towards metros in search of better life, Mr. 
Ravindra G. Bhat, Kanagodu village of 
Yellapur, U. Kannada dist, finds success in 
black pepper cultivation in an area of 4 acres 
of areca garden (including old and new areas). 
He has planted Panniyur 5, Pinjar munda and 
Panniyur 1 in his plantation. He got 15q of 
black pepper from his 700 old vines and 1700 
new vines were planted during June 2016. He 

has been following scientific cultivation 
methods and proper drip irrigation system has 
been laid out as per the advice from 
horticultural experts. In his plantation, the 
slow wilt disease is under check as plant 
protection measures have been taken up 
regularly as per the package of practices 
recommended by the University. Proper 
underground drainage system is laid out using 
perforated PVC pipes to drain off excess water 
during rainy season. Though he had no 
knowledge of scientific cultivation of black 
pepper before, now he has turned into a young 
entrepreneur with successful cultivation of 
pepper and a model for youngsters who would 
like to become the ‘boss to himself’.   

 

  

Fig 56: Black pepper crop in Mr. Ravindra Bhat’s Farm 

 
Mixed cropping- bonus to farmers 

The mixed cropping system ensures 
additional income to the farmers. Shri. 
Madhav Marathe of Usgaon, Taluk of  Dapoli 
learned about the concept of mixed cropping 
system in black pepper in one of the trainings 

conducted at B.S.K.K.V, Dapoli. He got the 
idea of planting black pepper in his arecanut 
plantation. After discussing with the scientists 
of B.S.K.K.V, Dapoli, Shri. Madhav  planted 
Black pepper (Panniyur-1) on arecanut  based  
mixed  cropping  system in an area about 0.50 
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ha during the year 2012. The balck pepper has 
started bearing now and he obtained a high 
yield of 10 kg of green berries per vine. He 
has sold the produce in the Mumbai market. 
The average price of green pepper spikes 
(fresh weight) is about Rs. 200-225 per kg. 
With gratitude he remembers the scientist of 
B.S.K.K.V, Dapoli who has regularly visited 
the garden to give guidance about package of 
practices, shade regulation, interculture, 
training, pruning operations and plant 
protection measures.     
 
High yielding varieties of ginger and 
turmeric- for reaping profit 

Since 1995, young enterprising youths of 
Pottangi came forward for cultivation of 
ginger and turmeric with improved package of 
practices. The planting material of the high 
yielding varieties of ginger (Suprabha) and 
turmeric (Roma) were supplied to six 
progressive farmers and  provided with all 
improved technology by the scientists of 
AICRPS centre at HARS, Pottangi. After they 

became successful in getting a very high 
return, many unemployed youth and farmers  
were attracted towards the cultivation of 
ginger and turmeric. They produced 16.12 
tonnes of  Ginger and 4.22 tonnes of turmeric 
from 16.6 ha of land. They sold  ginger  Rs. 
3000/- per quintal and turmeric (TL seed) @ 
Rs.2500/- per quintal. 

 
Ramakrishna Reddy from Warangal, is a 

progressive farmer and produced about  18.0 
tonnes of turmeric per acre with the variety 
Duggirala Red. He adopted completely the 
package of practices of Turmeric as published 
in the booklet (Pasupu Sagu) by Turmeric 
Research Station, Kammarpally. 

Chinnareddy Maggidi of Nizamabad has 
raised the eight varieties of turmeric (Rajendra 
Sonia, Rajendra sonali, Ac No.48. Acc. No.79. 
Salem, Duggirala Red, PTS-10 and Rajapuri). 
A demonstration was also arranged in his 
field. He obtained a yield of 20 to 22 t per acre 
and his turmeric crop produce was used for 
seed material for next season. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 57: Turmeric farmer at Adilabad 
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XVII. KRISHI MELAS & FARMER’S TRAININGS 

Krishi Melas/exhibition organized  

 
i. HRS Sirsi  has organized Krishi Mela 2017 at UAS, Dharwad from 22-27 September 

2017 in which 3 lakh farmers participated 
ii. AICRPS centres viz., Coimbatore, Kammarpally, Chintapalle, Dholi, Barapani and 

Guntur in collaboration with ICAR- Indian Institute of Spices Research has organized a 
“Turmeric Fest” showcasing the varietal wealth of turmeric on 20th  January 2018 at 
ICAR- IISR, Kozhikode (Fig 58 and 59) 

iii. SKLTSHU, Kammarpally centre has organized a massive Turmeric Festival on  2nd 
February 2018 in which about 250 farmers participated and 50 prominent turmeric 
varieties were exhibited in the festival. 

iv. Farmers rally was conducted by Dr. BSKVV, Dapoli centre in different villages of 
Maharashtra like Asond, Vanand, Asud, Usgaon, Agarwayangani and Shirawane from 
7th to 20th March 2018. Various topics like Spices cultivation and processing, Soil 
testing role and its importance, Demonstration on Bordeaux mixture preparation and 
grafting technique of black pepper and nutmeg were covered benefitting 308 farmers. 

v. Exhibition in North East and Agri-Expo, 2018 on 6th to 9th  January 2018 at ICAR-NEH 
Region, Barapani, Meghalaya. 

vi. Exhibition and Regional Agri Fair, 2017 on the theme “Doubling the income of 
Farmers” on 22nd  December, 2017 at College of Fisheries, Tripura. 

 
 

            
 
 
 
 
 
 
 
 

 

 

 

 

 

Fig 58: Kerala Minister of Agriculture, 
Adv. Sunil Kumar inaugurating 
Turmeric Fest at ICAR- IISR 

Fig 59: Exhibition held during Turmeric Fest 
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Trainings organized by various AICRPS centres 

 
Sl. 
No. 

Date AICRPS centre Title of Training No. of 
participants 

1. 15-04-2017 High Altitude Research Station, 
OUAT, Pottangi 

Turmeric and black pepper 
cultivation 

25 

2 30-07-2017 Horticultural Research Station, 
Chintapalli 

Organic cultivation of turmeric 
and ginger 

50 

3 17-08-2017 Cardamom Research Station, 
Pampadumpara 

Organic farming in small 
cardamom 

100 

4 22-08-2017 High Altitude Research Station, 
OUAT, Pottangi 

Marketing of spices 45 

5 24-08-2017 High Altitude Research Station, 
OUAT, Pottangi 

Offseason coriander cultivation 175 

6 26-08-2017 Cardamom Research Station , 
Pampadumpara 

Climate change and soil health 
management in small cardamom 

75 

7 14-09-2017 Cardamom Research Station 
Pampadumpara 

Climate change and soil health 
management in small cardamom 

150 

8 17-10-2017 Horticultural Research Station, 
Dr. Y.S.R. HU, Chintapalli 

Integrated Pest Management in 
horticultural crops 

50 

9 01-11-17 Regional Agricultural Research 
Station, (IGKV) Raigarh 

Seed distribution cum Training 
programme at Jurda village of 
Raigarh 

85 

10 08-11-2017 High Altitude Research Station, 
OUAT, Pottangi 

Organic ginger and turmeric 
cultivation 

25 

11 09-11-2017 Horticultural Research Station, 
Chintapalli in collaboration with 
Department of Horticulture & 
ATMA. 

Post harvest management practices 
of  spices 

85 

12 14-11-2017 Horticultural Research Station 
Yercaud 

Black pepper cultivation 
technology 

100 

13 15-11-2017 Cardamom Research Station , 
Pampadumpara 

Pest and disease management in 
cardamom 

70 

14 16-11-2017 Horticultural Research Station 
Yercaud 

Black pepper training programme 85 

15 17-11-2017 
to 
19-11-2017 

Horticultural Research Station  
Chintapalle in collaboration with 
Spices Board, Guntur, ICAR- 
IISR, Kozhikode 

Scientific cultivation of black 
pepper and turmeric in the tribal 
regions of Andhra Pradesh  

235 

16 18-11-2017 ITDA office, Paderu in 
colloboration with Spice Board, 
Guntur & IISR, Calicut 

Scientific management of black 
pepper and Turmeric 

150 

17 22-11-2017 High Altitude Research Station, 
OUAT Pottangi 

Offseason Coriander cultivation 48 

18 29-11-17 to 
30-11-17 

Horticultural Research Station, 
Chintapalli in collaboration with 
DASD, Calicut 

Scientific management of black 
pepper, ginger  & turmeric 

275 

19 21-12-2017 Tamil Nadu Agricultural 
University 

Organic cultivation of spices 45 

20 22-12-2017 Tamil Nadu Agricultural 
University 

Climate change and soil health 
management in small cardamom 

150 

21 29-12-2017 Horticultural Research Station, Post harvest management practices 100 
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Chintapalle in collaboration with 
RARS, Chintapalle 

in spice crops 

22 30-12-2017 - 
29-01-2018 

Central Agricultural University,  
Pasighat 

Skill development programme for 
Vermicompost Producer  

45 

23 04-01-2018 ICRI Regional Station,  
Sakleshpur 

Scientific cultivation of spices 40 

24 05-01-2018 ICRI Regional Station,  
Sakleshpur 

Production technology of spice 
crops 

38 

25 10-01-2018 High Altitude Research Station, 
OUAT, Pottangi 

Organic ginger and turmeric 
cultivation 

52 

26 10-01-2018 Cardamom Research Station, 
Pampadumpara 

Organic farming in cardamom 100 

27 11-01-2018-  
12-01-2018 

Faculty of Horticulture, UBKVV, 
Pundibari 

Increasing farmers income  
 

75 

28 14-01-2018 Cardamom Research Station, 
KAU, Pampadumpara 

Pesticide usage in cardamom 150 

29 18-01-2018 ICRI Regional Station,  
Sakleshpur 

Scientific cultivation of spices 40 

30 22.01.2018 Dept. of Extension Education, 
DBSKKV, Dapoli 

Advances in spices cultivation 20 

31 24-01-2018 Dr.YSR Horticultural Research 
Station, Chintapalle 

Training programme cum field day 
on  post harvest management 
practices in ginger 

100 

32 29-01-2018 Cardamom Research Station , 
Pampadumpara 

Importance of soil testing and 
balanced nutrition in black pepper 

200 

33 30-01-2018 High Altitude Research Station, 
OUAT, Pottangi 

Black pepper cultivation  56 

34 02-02-2018 - 
 06-03-2018 

UBKV, Pundibari  Skill Development Programme on 
Vermicompost Producers 

25 

35 06-02-2018 - 
08-02-2018 

Dr. Y.S.R. Horticultural 
University,  Chintapalli  

Improving availability of spice 
varieties and imparting training on 
post harvest in turmeric, pepper 
and long pepper 

110 

36 27-02-2018 Dr. Y.S.R. Horticultural 
University,  Chintapalli 

IPM technologies  in horticultural 
crops 

128 

37 28-02-2018 Horticultural Research Station, 
Dr. Y.S.R. HU, Chintapalli 

Judicious Water Management 80 

38 28-02-2018 Cardamom Research Station , 
Pampadumpara 

Impact of climate change in spices 80 

39 07-03-2018 
to 
09-03-2018 

Central Experiment Station, 
Wakawali and AICRPS 

Production technology and Inter 
cropping of spices in arecanut and 
coconut 

243 

40 01-02-2018 DASD, Calicut, Kerala 
Hosted by UAHS Shivamoga, 
ZAHRS, Mudigere 

Accreditation of spices nursery 
and scientific method of 
multiplication of black pepper 
cuttings 

45 

41 15-02-2018 Regional Agricultural Research 
Station, (IGKV) Raigarh  

Kisan training on spices crop   
 

50 

42 15-02-2018 ICRI  Regional Station, Spices 
Board, Sakaleshpura 

Cultivation and management of 
disease/ pests in cardamom. 

35 

43 27-02-2018 Horticultural Research Station, 
Dr. Y.S.R. HU, Chintapalli 

Production technology of spice 
crops 

75 

44 27-02-2018 Horticultural Research Station, 
Dr. Y.S.R. HU, Chintapalli 

IPM technologies  in Horticultural 
Crops 

50 
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45 09-03-2018 Cardamom Research Station , 
Pampadumpara 

Climate change and soil health 
management in spices 

80 

46 13-03-2018 Cardamom Research Station , 
Pampadumpara 

Commodity Futures and Price Risk 
Management for cardamom 
growers 

50 

47 19-03-2018 Dr. Y.S.R. Horticultural 
University, Chintapalli 

Best management practices of 
black pepper 

150 

48 23-03-2018 College of Horticulture & 
Forestry Kumarganj 

Cardamom and cinnamom 
cultivation 

81 

49 25-03-2018 Regional Station, Sikkim Centre, 
Tadong, Gangtok 

Capacity building of large 
cardamom farmers 

28 

50 25-03-2018 Navbharat Chhatralay Pariwar, 
Dapoli 

Advances in black pepper 
production 

37 

51 26-03-2018 Dr.Y.S.R. Horticultural 
University,  Chintapalli 

Techniques in bark peeling in 
cinnamon and propagation 
techniques in cinnamon 

50 

52 27-03-2018 Cardamom Research Station , 
Pampadumpara 

Integrated pest and disease 
management in cardamom and 
black pepper 

60 

 

     
 
           
 
 
 
 
 
 
 
 
 
 

Fig 60: Demonstration cum distribution 
of turmeric seed rhizomes at Raigarh 

Fig 61: Farmers Awareness program 
on turmeric at Guntur 
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XVIII. PUBLICATIONS 
 
Research Publications 
 
AICRPS Head Quarters, Kozhikode 
 
Alagupalamuthirsolai M, Ankegowda S J & Sharon Aravind 2018 Factors determining the midday depression of 

photosynthesis in small cardamom (Elettaria cardomum Maton.) under summer climate. Multilogic in Science 
(7): 525-528. 

Geetha S P, Minoo Divakaran, Sumathi V, Praveen K, Yamuna G, Nirmal Babu K, Ravindran  P N & Peter K V  2017  
A simple method of induction of in vitro microrhizomes and their field performance in ginger (Zingiber 
officinale Rosc.). Int J Innovative Hort 6(2): 141-146. 

Minoo Divakaran, Nirmal Babu K & Peter K V  2017 Cryopreservation of vanilla pollen and its utilization in 
interspecific hybridization between V. planifolia and V.aphylla. European J  Biomedical and Pharmaceutical 
Sciences 4 (11) :  441-446. 

Prasath D, Santhosh  J Eapen, Sasikumar B, Akshitha H J, Leela N K, Chitra R, Mahender B, Chandrasekhara Rao C, 
Swargaonkar S L & Nirmal Babu K  2017  A new short duration turmeric variety, IISR PRAGATI: A boon to 
indian farmers. Int J Innovative Hort 6(1):  89-92. 

Senthil Kumar R, Prasath D, Sharon Aravind, Leela N K, Venugopal M N, Ankegowda S J, Biju C N & 
Anandaraj M 2017 Evaluation of elite cardamom (Elettaria cardamomum) genotypes for yield, quality 
and resistance to Cardamom mosaic virus. J Plantn Crops. 45 (2): 129 - 134. 

Sinoj J, Asha S, Praseetha K,  Jayakumar V N,  Saji K.V  &  Nirmal Babu K  2017 Phylogeny and inter-relationships in 
Black pepper (Piper nigrum L.) and related species using RAPD and ISSR markers. Int J Innovative Hort 6(2): 
122-128.  

Vijayan A K, Leela N K, Dhanalakshmi M, Akshitha H J, Rahul R, Utpala P &  Nirmal Babu K 2017 Volatile oil 
composition of four popular varieties of large cardamom (Amomum subulatum Roxb.). J Spices aromatic Crop  
26 (1):  37-43. 

 
AICRPS CENTRES 
 

DAPOLI 
Khandekar R G, Nagwekar D D, Sawant V S, Maheshwarappa H P, Haldankar P M, & Malshe K V 2017 Coconut base 

integrated farming system under organic cultivation in Konkan region of Maharashtra.  J Ecofriendly Agric 
12(1):  10-12. 

 

GUNTUR 
Nagappa M K,  Giridhar K& Dorajeerao A V D  2017 Correlation between yield and its attributes in coriander.  Plant 

Archives. 17 ( 2) :  941-947.   
Lakshmi Madhuri M,  Reddy M L N,  Dorajeerao A V D,Giridhar K  &  Uma Krishna K 2017  Creation of variability 

for rhizome characters through physical and chemical mutagens in turmeric cv. Prathibha.  Int JChem Stud. 
5(4): 1147-1150. 

Lakshmi Madhuri M, Reddy M L N,  Dorajeerao A V D, Giridhar K  &  Uma Krishna K 2017  Induction of variability 
for leaf characters through physical and chemical mutagens in turmeric cv. Prathibha.  Int J Curr Microbiol 6 
(9):  499-512. 

Lakshmi Madhuri M,  Reddy M L N,  Dorajeerao A V D, Giridhar K & Uma Krishna K 2017 Variability induction 
studies for vegetative characters through physical and chemical mutagens in turmeric cv. Prathibha. Trends in 
Biosciences10(28): 5951-5957.  

Giridhar Kalidasu, Sathyanaravana Reddy G, Surya Kumari S, Lalitha Kumari A & Sivasankar A 2017 Influence of 
sowing window and plant density on growth, phenology, yield and quality of Nigella sativa L. in coastal 
humid tropic. Int J Curr Microbiol 6 (9):  499-512. 
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Giridhar Kalidasu,  Sathyanaravana  Reddy G, Surya Kumari ,  Lalitha Kumari  A  &  Sivasankar A  2017 Secondary 
volatiles and metabolites fromNigella sativa L. Seed. Indian J nat Prod Resour 8 (2): 151-158. 

 

HISAR 
Mamatha N C, Tehlan S K,Srinath M, Ravikumar T, Yaashveer  S & Kumar M 2017 Assessment of genetic diversity 

among fenugreek (Trigonella foenum- graecum L.)  genotypes using ISSR markers.Int  J  Curr  Microbiol  
App  Sci 6 (6): 2565-2572. 

Mamatha N C, Tehlan S K, Srinath M,  Shivaprasad M K & Reddy K  2017 Molecular characterization of fenugreek 
(Trigonella foenum- graecum L.) genotypes using RAPD markers. Int  J Curr  Microbiol App  Sci 6 (6): 2573-
2581. 

Singhal D K, Kumar V, Tehlan S K & Shiwani  2017 Seed quality assessment in naturally aged seed lots of fennel. Int  
J  Adv Biol  Res 7 (2):339-344 

Deswal S, Yadav P  & Tehlan S K  2017  Seed quality assessment in naturally aged seeds of fenugreek (Trigonella 
foenum- graecum L.). Green Farming 8 (3): 692-695. 

Deswal S, Tehlan S K  & Mor V S  2017 Effect of Rhizobium inoculation and different leaf cutting management on 
seed quality of fenugreek (Trigonella foenum- graecum L.). Int  J  Curr  Microbiol App  Sci 6 (7): 1045-1050. 

Kumar V, Malik T P, Tehlan S K  &  Kumar A 2017 Association among various seed quality parameters in coriander.  
Int  J  Pure App  Biosci 5 (1):876-883. 

Deswal S, Malik  T P, Tehlan S K, Yadav  P  &  Sheokand R N  2017  Characterization and evaluation of fennel 
(Foeniculum vulgare L.).  germplasm.  Green Farming 8 (3): 753-755. 

Deswal S, Malik T P, Tehlan S K & Yadav P 2017 Phenotypic characterization of (Foeniculum vulgareL.). fennel 
germplasm.  Flora and Fauna 23(1): 20-24. 

MamathaN C, Tehlan S K, Srinath M, Batra V K, Batra & Reddy P K  2017 Correlation and path Co-efficient 
studies in 150 fenugreek genotypes.(Trigonella foenum- graecum L.).  Vegetos- An Int J Pl Res 30(2):420-
423. 

Deswal S, Malik T P, Tehlan S K & Srikanth M  2017  Diversity analysis based upon yield and contributing traits in 
fennel (Foeniculum vulgare L.). Int J Curr Microbiol App Sci6 (7): 982-989. 

Deswal S, Malik T P & Tehlan S K 2017 Characterization of fennel (Foeniculum vulgare L.) genotypes on the basis of 
plant growth characters. Res J Agric Sci 8 (5): 1072-1076. 

Deswal S, Mor V S, Malik T P, Tehlan  S K& Srikant M  2017  Seed quality and vigour assessment of fennel 
(Foeniculum vulgare L.). genotypes. Int J Curr Microbiol App Sci6 (10): 4970-4980. 

Singhal D K, Kumar V, Tehlan S K & Mor V S  2017 Evaluation of biochemical changes associated with seed quality 
under naturally stored conditions in fennel. Int J Chem Stud 5 (5):1800-1803. 

Deswal S,  Malik T P  & Tehlan S K 2017 Characterization of fennel (Foeniculum vulgare L.) genotypes on the basis 
of plant growth characters.  Res  J Agric Sci8 (5): 1072-1076 

Singhal D K, Kumar V & Tehlan S K 2017 Assessment of seed vigour by seedling fresh weight and field emergence in 
fennel. Trends in Bioscience10 (37):7737-7739. 

Punia S S & Tehlan  S K 2017  Bioefficacy of different herbicides in fenugreek. Indian J Weed Sci 49 (3):298-299. 
Yadav P, Tehlan S K & Sheokand R N 2017 Genetic variation of Indian fenugreek (Trigonella foenum-graecum L.). 
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Pandey V P, Singh S K & Siyaram 2018 Adrak ki Unnat Kheti.Auodhyanik Faslon Ki Taknikiyo dwara Krishak Aay 
Samvardhan,Dec. 08, page no. 28-31. 

Pandey V P, Singh D & Kumar P 2017 Adarak Ki Vaigyanik Kheti. Auodhyanik Faslon Ki Taknikiyo dwara Krishak 
Aay Samvardhan,Oct. 06, page no. 42-46. 

Pandey V P, Singh S K & Siyaram 2017 Haldiki Unnat Kheti. Auodhyanik Faslon Ki Taknikiyodwara Krishak Aay 
Samvardhan, Oct. 06, page no. 38-41. 

Singh D, Pandey V P & Kumar P 2017 Shakon ka Bhandaran ek Mahatvapurna Pahalu. Modern  Kheti  Page no. 40. 
 
PAMPADUMPARA 
Dhanya M K, Preethy T T, Aswathy T S & Sathyan T  2017  Biocontrol agents for cardamom pest and disease 

management.  Karshakasree.23(11):45. 
Preethy T T, Dhanya M K, Aswathy T S,  Sathyan T & Murugan M 2017  Genetic diversity in queen of spices. 

Agriculture world. 3(9): 32-38. 
 
PANNIYUR 
Heera G, Neema V P & Ajith P M  2017 Kadavaattam Kurumulakinu (Malayalam), Kerala Karshakan, (9) 63 
 
SOLAN 
Gupta M, Kaushal M M & Vikram A 2017 Sabjiyonmeinekikritrog prabandhan- vibhinnaayam. ZigyasaVigyan Patrika 

31:20-23.   
 
PUBLICATIONS IN WORKSHOP/ SEMINAR / SYMPOSIUM/CONFERENCE 
AICRPS HEAD QUARTERS, KOZHIKODE 
Jayasree E , Zachriah T J & Nirmal Babu K 2017 Effect of high temperature storage on culinary and medicinal 

properties of black pepper powder (Piper nigrum.).  National conference on spices, challenges and 
opportunities, towards 2020 – strategies for sustainable spice processing, CSIR – CFTRI, Mysore, India. 
Souveneer and Abstracts P:  49. 

Kandiannan K , Muhummad Nissar V A , Sharon A &  Nirmal Babu K 2017 Spices an option for enhancing the 
farmers’ income In Singh H P , Pathak A R , Tyagi R K , Sumangala H P , Sherry R Jacob, Rajeev K Singh 
(Eds.) National conference on technological changes and innovations in agriculture for enhancing farmers’ 
income, JAU, Junagadh, Westville publishing house, New Delhi, Shodh Chintan 9  P:  87- 99. 

Nirmal Babu K & Kandiannan K 2017 Sustainable spices production with good husbandry national seminar on natural 
resources management for horticultural crops under changing climate conditions, 16-17 March, 2017, 
CWRDM, Kozhikode. (ED Joseph et al Eds.), Abstract Proceedings :P: 26-27. 

Peter K V, RavindranP N, Nirmal Babu K & Minoo Divakaran 2017 Biotechnology of spices - challenges and 
opportunities In Singh H P , Pathak A R , Tyagi R K , Sumangala H P ,  Sumangala H  P , Sherry R Jacob, 
Rajeev K Singh (Eds.), National conference on technological changes and innovations in agriculture for 
enhancing farmers’ income, JAU, Junagadh Westville publishing house, New Delhi, Shodh Chintan 9  P:  
124- 135 

Prasath D, Kandiannan K, Chitra R, Muhammed Nissar V A, Suresh J & Nirmal Babu K  2017  Quality seed 
production in ginger and turmeric: present status and future prospects In Singh H P , Pathak A R , Tyagi R K , 
Sumangala H P ,  Sumangala H  P , Sherry R Jacob, Rajeev K Singh (Eds.), National conference on 
technological changes and innovations in agriculture for enhancing farmers’ income, JAU, Junagadh, 
Westville publishing house, New Delhi, Shodh Chintan 9  P:  163-170. 

Prasath D, Santhosh J Eapen , Sasikumar B, Akshitha H J, Leela N K, Chitra R, Mahender B , Chandrasekhara Rao C,  
Swargaonkar S L &  Nirmal Babu K  2017  A new short duration turmeric variety, IISR Pragati : a boon to 
indian farmers In Singh H P , Tyagi R K ,  Barad A  V , Varu D  K ,  Mehta D R ,  Sherry R Jacob,  Sapna 
Panwar,  Namita (Eds.),  Abstracts, National conference on technological changes and innovations in 
agriculture for enhancing farmers’ income , May 28-31, 2017, J.A.U., Junagadh, Gujarat, India, Westville 
publishing house, New Delhi.  P: 30-31 
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Zachariah T J & Nirmal Babu K  2017  Chemoprofiling and in vitro anti oxidant activity in selected spices   National 
conference on spices, challenges and oppurtunities, towards 2020 – strategoes for sustainable spice processing, 
CSIR – CFTRI, Mysore, India. Souveneer and Abstracts P:  33-34 

 
 
AICRPS CENTRES 
 
Guntur 
Surya Kumari S, Giridhar K, Rajani A , Sarada C & Naram Naidu L  2017  Integrated Crop Management for year 

round production of coriander (Coriandrum sativum L.). for greens National Conference on ‘Adaptation 
Interventions for Climate Resilient Agriculture in Coastal Agro-ecosystems’ Organised by A.N.G.R. 
Agricultural University  &  NABARD on 9-10, March, 2017 at R.A.R.S., Lam. 

 
ICAR - GANGTOK 

Gudade B A,  Dhanapal K,  Aage A B, Ashutosh Gautam, Bora S S  &  Rema Shree A B 2017 “Soil application of Mg, 
Zn and Mn: Effect on Growth, Nutrient and Soil Fertility Status of Large Cardamom in North East India” 
published in Proceedings of  lnternational Conference On Contemporary Issues in Integrating Climate. The 
Emerging Areas of Agriculture, Horticulture, Biodiversity, Forestry; Engineering Technology, Fundamental/ 
Applied Science and Business Management for Sustainable Development (AGROTECH-2017). 

Dhanapal K, Anu Anie Mathews, Ajay D, Shadanaika, Vijayan A K & Rema Shree A B 2017 “Evaluation of 
fungicides for the management of rot disease of small cardamom (Elletatia cardamomum.L.).” in National 
Symposium of IPS (SZ) on “Emerging Trends in Plant Health management in Relation to Climate Change” at 
Dept. of Plant Pathology, College of Horticulture, UHS Campus, GKVK, Bangalore and accepted for 
presentation. 

Dhanapal K, Gudade B A, Ashutosh Gautam, Bora S S, Remashree A B & Chhetri R 2018 “Improved Agro-
Techniques on Organic Cultivation of Large Cardamom” published in souvenir cum abstract during National 
Conference on Floriculture for Rural and Urban Prosperity in the Scenario of Climate Change. 

Dhanapal K, Gudade B A, Ashutosh Gautam & Remashree A B 2017 “Effect on Boron on Large Cardamom 
(Ammomum subulatum Roxb.). at Sikkim, East India” published in compendium of abstract during International 
Conference on Bio-resource and Stress Management. 

 
HISAR 
Yadav P, Tehlan S K & Deswal  S 2017  Assessment of genetic divergence in fenugreek (Trigonella foenum-graecum 

L.). based on biological characters. In: Proceedings of National conference on “Climate change and 
Agricultural production- Adapting crops to climate variability and uncertainty” (April 6-8, 2017) held at Bihar 
Agricultural University, Sabour,  Bagalpur. Pp.104-105. 

Deswal S & Tehlan S K 2017 Rhizobium  inoculation effect on seed quality of fenugreek (Trigonella foenum- graecum 
L.). In abstr. Of papers Golden Jubilee International Conference  on “Gender Issues and Socio- Economic 
Perspectives for Sustainable Rural Development (October 23-25, 2017) held at I.C. College of Home Science, 
CCS HAU, Hisar, Haryana. pp. 152-153. 

 
PAMPADUMPARA 
Sathyan T,  Dhanya M K,  Aswathy T S,  Murugan M & Ambika Menon R 2018 Evaluation of biocontrol agents and 

chemical nematicides on the management of nematode pest of small cardamom’. Abstract of symposium on 
Zoology congress 2018, Palayamnkotti, Tamil Nadu.pp. 67. 

Sathyan T, Dhanya M K, Manoj V S, Aswathy T S & Murugan M 2018 Influence of Meteorological parameters on the 
population dynamics of mealy bugs (Ferrisiavirgata) in black pepper. Extended Abstract of International 
conference on biocontrol and sustainable insect pest management.pp.500-502. 

Murugan M 2018 Impact of climate change in cardamom cultivation In: Krishnamurthy K S, Biju C N, Prasad D, 
Senthil Kumar C M, Kandiannan K, Maiti C S, Pauline Alila, Akali Sema, Aviboli Zhimomi & Nirmal Babu 
K (Eds.),2018. Souvenir and Abstracts, National Symposium on Spices and Aromatic Crops (SYMSAC IX): 
Spices for doubling farmer’s income. Indian Society for Spices, Kozhikode, Kerala, India.pp.130-135. 
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Murugan M, Sathyan T, Dhanya M K & Aswathy T S 2018 Empirical evidences on the ecological nexus of the tropical 
cardamom production system In: Krishnamurthy K S, Biju C N, Prasad D, Senthil Kumar C M, Kandiannan 
K, Maiti C S, Pauline Alila, Akali Sema, Aviboli Zhimomi & Nirmal Babu K (Eds.), 2018. Souvenir and 
Abstracts, National Symposium on Spices and Aromatic Crops (SYMSAC IX): Spices for doubling farmer’s 
income. Indian Society for Spices, Kozhikode, Kerala, India.pp .174. 

 

PANNIYUR 
Heera G, Ajith P M & Neema V P  2017 Integrated disease management of Fusarium and Sclerotium in black pepper. 

National Symposium on “Emerging trends in  plant health management in relation to climate change” by 
Indian Phytopathological Society. College of Horticulture, Bengaluru from 12-13 September, 2017 pp.152. 

 

PANTNAGAR 
Singh  J P & Singh  Dhirendra  2017  Correlation and path coefficient study in turmeric (Curcuma longa L.) . National 

Symposium on Innovations in horticulture: Production to Consumption, Sept. 14-15, 2017 at GBPUA&T, 
Pantnagar. Pp.27  

 
PASIGHAT 
Anal Mariam P S, Pandey A K & Sarma P 2017 Influence of different varieties of ginger (Zingiber officinale L.) on 

yield and quality. The 4th International Symposium on Minor Fruits, Medicinal and Aromatic Plants (ISFM & 
AP) Pp.60 (dated 5-6.12.2017 at CHF, CAU, Pasighat, Arunachal Pradesh). 

Anal Mariam P S, Vikash Kumar Singh &  Pandey A K 2018 Performance of turmeric genotypes in Arunachal Pradesh 
for yield and quality. The National Symposiun on Spices and Aromatic  Pp.70. (dated 15-17.03.2018 at 
SASRD, Nagaland University, Medziphema). 

 
RAIGARH 
Ajit Kumar Singh, Shrikant Sawargaonkar, Sarita Sahu & Sandip Paikara 2017  Managment of Phyllosticta leaf spot of 

Ginger (Zingiber officinale Rose.).by fungicide. National Symposium and Delhi Chapter Meeting on 
Innivative strategies for the management of Plant Disease Under Climate Change Scenario. Indian 
Phytopathological Society Tues Day , December 19, 2017.  

Ajit Kumar singh, shrikant sawargaonkar, singh S P & Paraye P M  2017  Prediction model Suitable cutivars, Disease 
progress and Fungicidal Managment Against Colletotrichum Leaf spot of Turmeric (Curcuma longa L.). 
National Conference on Advance in Global Reserach In Agriculture and Technology . Organized by Society 
of Human Resource and Innovation Agra ( UP ) India  

Ajit Kumar singh, Sarita Sahu , Singh S P & Choubey N K  2017  Evaluation of Coriander entries for yield , Disease 
Resistance and regression for Disease prediction against Powdery Mildew of Coriander. National Conference 
on Advance in Global Research In Agriculture and Technology  organized by Society of Human Resource and 
Innovation Agra ( UP ) India  

 
SOLAN 
Gupta M, Leharwan M, Bharat N K, Chauhan A  & Shukla A 2017 Morphological, pathological and molecular 

characterization of stem gall pathogen, Protomyces macrosporus. In: Proceedings of ISMPP International 
Conference on “Plant Health for Human Welfare” organized by Department of Botany,  

Sharma S K, Gupta  M, Verma S, Gautam HR. & Gupta S K 2017 Compiled and edited Souvenir and Abstracts of 
National Symposium, “Biorational Approaches in Plant Disease Management” organized by Indian Society of 
Plant Pathologists, Ludhiana and Himalayan Phytopathological Society, Nauni w.e.f. October 27-28, 2017, 
130p. 

 
 
 
 

117



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

XIX. AWARDS AND RECOGNITIONS 
 

 
  

Best AICRPS Centre Award 
AICRP on Spices centre at Rajendra Prasad Central Agricultural University, Dholi and  
 Dr. Y. S. R. Horticultural University Centres at Guntur and Chintapalle 

 
Recognition 

Regional Agricultural Research Station, Ambalavayal, spice nursery was accredited  
with two star status in 2016-17 by Directorate of Arecanut & Spices Development, 
Kozhikode. 
 
ICAR RC for NEHR, Gangtok has bagged second runner up in “Best Stall Award” in 
North Eastern zone Regional agricultural Fair 2017-18.  
 
Dr. Soorya Kumari of Dr. YSRHU, Guntur was awarded “Inspiring Women award” for 
Excellance in Research conferred by State minister of U.P for Social Welfare, Govt. of UP 
along with SamagraVikasWelfare Society at Lucknow, U.P on 5th June 2017 (Fig  62). 
 
Mr. B.A. Gudade of ICRI Regional Station, Gangtok was recognized with ISEE Fellow 
Award-2017 by Indian Society of Extension Education IARI, New Delhi during National 
Seminar on “Doubling Farmers Income and Farm Production through Skill Development 
and Technology Application” held at Bihar Agricultural University, Sabour, Bhagalpur, 
Bihar on 29th November, 2017. 
 
Mr. Ashutosh Gautam of ICRI Regional Station, Gangtok was honored with S& T SIRI 
Fellow Award 2017 by Science & Technology Society for Integrated Rural Improvement, 
Warangal (TS) during National Conference on “Doubling Farmers Income for Sustainable 
and Harmonious Agriculture DISHA 2017” held at Shri Venkteshwara University, Tirupati 
(AP) during Sept 9th-10th, 2017. 
 
Dr. A. K. Jha of ICAR- RC for NEHR, Barapani was recognized as ISS Fellow during 
National Symposium on Spices and Aromatic Crops (SYMSAC IX): Spices for doubling 
farmer’s income, held at SASRD, Nagaland on 15 March 2018. 
 
Dr. R.G. Khandekar of Dr. B.S.K.V Dapoli has conferred Babasaheb Kunal Award 
2017-18 for contribution in the field of Research and extension in Horticulture for the 
benefit of farmer’s community held at Dr. B.S.K.V Dapoli on May 2018 
 
Dr. Meenu Gupta of Dr. Y. S. Parmar University of Horticulture & Forestry, Solan has 
been appointed as Zonal Councilor of Indian Phytopathological Society, New Delhi for 
North Zone for the year 2018-19. 
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Oral / Poster Presentation Awards 

 

Ashutosh Gautam 2017 Large cardamom: a boon for farmers in Sikkim. In. National Conference on 
“Doubling Farmers Income for Sustainable and Harmonious Agriculture DISHA 2017” Shri 
Venkteshwara University, Tirupati (AP) , 9th-10th Sept 2017. (Best Oral Presentation Award). 

Jha A K, Deshmukh N A, Verma V K, Rymbai H, Assumi S r, Devi M B & Talang H D 2018 
Developing spice business in NE region focus: Doubling farmer’s income In. National 
Symposium on Spices and Aromatic Crops (SYMSAC IX): Spices for doubling farmer’s 
income, held at SASRD, Nagaland on 15 March 2018. (Best Poster Presentation Award). 

 
 

 
 
Fig 62: Dr. Sooryakumari of AICRPS centre at Guntur receiving “Inspiring women award 
2017” 
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XX. STAFF POSITION 
 
PROJECT COORDINATOR’S OFFICE 

1. Project Coordinator         : Dr. K. Nirmal Babu 
                    Dr. K. Kandiannan 
                    (In-charge from 5th September 2016) 

2.  Scientist (SPMAP)         : Mr. Muhammed Nissar V.A  
                                                                    (till 16-08-2017)                                                                

3. Scientist (SPMAP)           : Dr. Sharon Aravind 
4. Technical Officer                   : Dr. Radha .E 

                                                      (Joined on 07-08-2017) 
5. Personal Assistant                  : Mrs. Shyna Deepesh  
6. Skilled Supporting Staff                    : Vacant 

 
COORDINATING CENTRES 
1.  Cardamom Research Station, KAU, Pampadumpara 

1. Assistant Professor (Ag. Entomology)   : Vacant  
2. Associate Professor (Agron / Hort.)    : Vacant 
3. Assistant Professor (Pl. Breeding)     : Vacant 
4. Farm Manager Gr. I         : Mr. Muhammed K 
5. Laboratory Assistant Gr. II       : Mr. Anil Kumar  
6. Peon               : Mr. Shinoj Antony  

2.  Pepper Research Station, KAU, Panniyur 
1. Asst. Professor/ Jr. Breeder  (Pl. Breeding)  : Dr. P. M. Ajith 
2. Asst Professor (Plant Pathology)      : Dr. Heera.G 
3. Asst. Professor (Agron / Hort)      : Vacant  
4. Associate. Professor (Pl. Pathology)    : Vacant 
5. Farm Manager Gr I         : Vacant 
6. Farm Manager Gr II          : Mr. P. Krishnan 
7. Lab Asst. Gr.III           : Mr. K. Rajeev 
8. Peon Gr II                : Vacant 

3.  Horticultural Research Station (UAHS), ZAHRS, Mudigere 
1. Associate Professor (Agronomy)     : Dr. M. Shivaprasad 
2. Associate Professor (Plant Breeding)    : Vacant 
3. Associate Professor (Plant Pathology)   : Vacant 
4. Associate Professor (Entomology)     : Vacant 
5. Technical Assistant         : Mr. Mahadevappa 
6. Technical Assistant         : Ms. H. R. Manjula 
7. Messenger            : Ms. Savithri 

4.  Horticultural Research Station (UHS), Sirsi  
1. Professor (Hort.)          : Dr. Laxminarayan Hegde 
2. Associate Professor (Plant Pathology)   : Mr. A. Prashantha 
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3. Technical Assistant         : Sri. Santosh Kumar Bommanagi 
5. Horticultural Research Station (TNAU), Yercaud 

1. Agronomist (Hort.)          : Dr. L. Pugalendhi 
2. Jr. Breeder (Hort.)          : Dr. M.Palani Kumar 
3.  Lab Assistant            : Mrs. P. Pappa 

6.  Department of Spices & Plantation Crops, TNAU, Coimbatore 
1. Breeder (Horticulture)         : Dr. B. Senthamizh Selvi 
2. Jr. Pathologist (Pathology)       : Dr. C. Ushamalini 
3. Agricultural Assistant         : Th. R. Swaminathan 

7. Turmeric Research Station (SKLTSHU), Kammarpally 
1.  Scientist (Plant Pathology)       : Dr. B. Mahender 
2.  Jr. Horticulturist           : Vacant 
3.  Technical Assistant          : Vacant 

8. Horticultural Research Station (Dr.YSR Horticultural University), Chintapalle 
1.  Senior Scientist (Horticulture)      : Dr. V. Siva Kumar 
2.  Scientist (Plant Pathology)       : Vacant 
3.  Technical Assistant          : Vacant 

9.  Horticultural Research Station (Dr.YSR Horticultural University), Guntur 
1.  Jr. Breeder (Horticulture)        : Dr. K. Giridhar 
2.  Horticulturist            : Dr. S. Suryakumari 
3.  Technical Assistant          : Vacant 

10.  Department of Vegetable Crops (Dr. YSPUHF), Solan 
1. Professor (Vegetable Science)      : Dr. Happy Dev Sharma 
2. Jr. Pathologist           : Dr. Meenu Gupta 
3. Jr. Biochemist           : Dr. Vipin Sharma 
4. Field Assistant           : Mr. Chunni Lal Sharma                 

11. High Altitude Research Station (OUAT), Pottangi 
1. Sr. Breeder & Officer-in-charge              : Dr. Parsuram Sial 
2. Breeder             : Vacant  
3. Technical Assistant         : Vacant 
4. Technical Assistant         : Vacant 

12.  Department of Genetics and Plant Breeding, SKN College of Agriculture (SKNAU), 
Jobner 

1. Sr. Breeder    : Dr. Dhirendra Singh  
2. Breeder                                                     : Dr.D.K.Gothwal 
3. Senior Pathologist          : Vacant 
4. Asst. Biochemist                                 : Dr. Girish Kumar Mittal 
5. Agronomist                                       : Dr. A. C. Shivran 
6. Senior Technical Assistant                      : Dr. R.N. Sharma 
7. Junior Technical Assistant                      : Sh. S. R. Kumawat 

13.  Centre for Research on Seed Spices (SDAU), Jagudan 
1. Assoc. Research Scientist (Pl. Path.)        : Dr. A.M. Amin  
2. Asst.  Research Scientist (Pl. Br.)             : Prof. D. G. Patel 
3. Agril. Asst. (HG)                    : Kum. Rekha Chaudhari 
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14. Department of Vegetable Crops, CCS HAU, Hisar 

1. Junior Pathologist           : Dr. Suresh Tehlan 
2. Horticulturist (Olericulture)       : Dr. T. P. Malik     

15. Department of Horticulture, Tirhut College of Agriculture (RAU), Dholi 
1. Horticulturist           : Dr. S. P. Singh 
2. Jr. Pathologist           : Dr. A. K. Mishra 
3. Technical Assistant         : Sh. A. N. Mishra 

16. Department of Vegetable Science (NDUAT), Kumarganj 
1. Horticulturist            : Dr. V. P. Pandey 
2. Jr.Breeder             : Vacant 
3. Jr. Pathologist           : Dr. R.S.Mishra 
4. Tech. Asst.            : Sh. R.K.Gupta 
5. Tech. Asst.            : Sh. V.K Singh 

17. Department of Horticulture (UBKV), Pundibari 
1. Horticulturist            : Vacant 
2. Jr. Pathologist           : Dr. (Mrs.) Anamika Debnath 
3. Jr.Breeder             : Dr. Soumendra Chakraborty 
4. Technical Assistant         : Sh. Murari Krishna Roy  
5. Technical Assistant         : Vacant 

18. Department of Horticulture (Dr. BSKKV), Dapoli 
1. Horticulturist            : Dr. R.G. Khandekar 
2. Jr. Pathologist           : Dr. R. R. Rathod 
3. Jr. Breeder            : Prof. U. B. Pethe 
4. Technical Assistant         : Sh. D. D. Bhandari  
5. Technical Assistant         : Shri. R.G. Nachare  

19. College of Agriculture and Research Station, IGKV, Raigarh 
1.     Horticulturist           : Dr. Sarita Sahu 
2.     Jr. Breeder            : Dr. Shrikant Laxmikant Swargaonkar 
3.     Jr. Pathologist           : Dr. Ajit Kumar Singh 
4.     Technical Assistant         : Mr. D. S. Kshatri 
5.     Technical Assistant         : Vacant 
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XXI. TRAINING AND CAPACITY BUILDING 

 

Trainings attended by the Staff of AICRPS 

 

Sl.No. 
 

Name and 
Designation 

Details of training Venue Duration 
 

1 Dr. Uday B. Pethe 
Jr. Spice Breeder 
Dr.BSKKV, Dapoli 
 

Techniques for estimation of 
nutraceutical properties from 
crops  

College of 
Agriculture, AAU, 
Anand, (Gujarat). 

16.01.2018 - 
25.01.2018 

2 Dr. A. K. Singh , 
Sr.Scientist, 
IGKV, Raigarh  

Nano technological approached 
in pest and disease 
management 

NBAIR, 
Bangalore 

15.11.2017 - 
24.11.2018 

3 Dr . Shrikant 
Sawargaonkar, 
Scientist, 
IGKV, Raigarh 

Mutation breeding for crop 
improvement 

IGKV, Raipur 06.11.2017 -
15.11.2017 

4 Dr. G. K. Mittal 
Asst. Biochemist 
SKNAU, 
Jobner 

CAFT training course on 
“Application of molecular 
markers for assessment of 
genetic purity and crop 
diversity” 

Centre of 
Advanced Faculty 
Training in Plant 
Biotechnology, 
Rajasthan  

01.11.2017 -
21.11.2017 

5 Dr. Heera, G, 
Asst. Professor 
PRS, Panniyur 

ICAR sponsored short course 
on Prospecting biological 
agents for the management of 
diseases in Horticultural crops  

College of 
Horticulture, UHS 
Campus, 
Bengaluru 

13.11.2017-
22.11.2017 
 

6 Dr. Ajith, P.M, 
Asst. Prof 
PRS, Panniyur 

CAFT Training programme on 
Recent advances and 
accomplishments in heterosis 
breeding of crops 

TNAU, 
Coimbatore 

31.01.2018- 
20.02.2018 
 

7 Dr. Simi  
Assistant Professor, 
KVK, Ambalavayal 

 

CAFT training programme on 
‘Exploitation and conservation 
of Plant genetic resource in 
major, minor and underutilized 
fruits 

College of 
Horticulture, 
Mysuru. 

04.12.2017-
024.12.2017 

8 Dr. Simi  
Assistant Professor, 
KVK, Ambalavayal 

Training of trainer programme 
for the job role Gardener 

ASCI at SAMETI, 
Trivandrum 

29.10.2017- 
01.11.2017 
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XXIII. WEATHER DATA 
 
 
 
 

  PANNIYUR                                                                                          PAMPADUMPARA 

Month Rain Fall 
(mm) 

No. of 
Rainy days 

Temperature ( oC) RH ( %) Rain Fall (mm) No. of 
Rainy days Temperature ( oC) 

Max. Min. Max. Min. 

Apr-17 62.2 6 39.72 26.13 90.46 49.4 4 25.71 23.3 

May-17 131.5 10 39.07 26.04 92.19 65.8 6 24.67 22.08 

Jun-17 788.4 29 33.42 25.1 94 295.3 21 21.6 19.41 

Jul-17 723 29 32.83 24.96 93.8 113.8 22 21.46 19.06 

Aug-17 631.1 25 31.09 25.35 91.74 341.6 24 21.29 19.09 

Sep-17 516.7 17 32.59 25.36 92.36 343 22 21.91 19.7 

Oct-17 210 12 32.58 24.94 92.8 224.2 15 22.56 20.41 

Nov-17 11.2 1 33.95 24.35 91.26 163.4 13 21.85 19.36 

Dec-17 4.6 2 34.14 22.75 89.09 198.6 7 20.59 18.75 

Jan-18 - - 35.11 21.71 90.06 2 1 20.38 18.77 

Feb-18 - - 36.73 22.87 91.07 
 24 3 21.37 19.89 

Mar-18 34.2 3 37.55 
 25.02 90.74 83 5 24.5 23 

 
COIMBATORE 

 
YERCAUD 

Month 
Rain Fall 

(mm) 
 

No. of 
Rainy days 

 

Temperature ( oC) RH ( %) 
Rain Fall (mm) 

No. of 
Rainy days 

Temperature ( oC) 

Max. Min. I II Max. 

Apr-17 20.5 1 36.4 24.4 86 44 63 9 27.4 

May-17 38.6 3 35.4 24.6 85 49 150.5 14 27.7 

Jun-17 16.7 2 32.5 24.2 82 58 32.3 6 25.9 

Jul-17 27.8 3 32.3 23.5 83 56 76.4 6 25.9 

Aug-17 38.5 4 31.4 23.4 86 61 238 14 24.4 

Sep-17 218.1 9 30.6 23.1 88 65 283.2 18 22.79 

Oct-17 132.6 5 31.3 22.5 89 59 306.1 16 22.48 

Nov-17 55.5 5 30.4 22.3 89 58 109.6 12 19.89 

Dec-17 27.8 2 29.5 20.7 87 53 55.4 3 18.03 

Jan-18 2.2 - 30.3 18.7 86 46 3 2 19.4 

Feb-18 0 - 32.4 19.5 85 41 5 1 22.1 

Mar-18 18.2 2 34.3 22.3 84 41 62.9 5 22.99 

 
MUDIGERE 

 
SIRSI 

Month 
Rain 
Fall 

(mm) 

No. of 
Rainy days 

Temperature 
( oC) 

RH 
( %) RainFall 

(mm) 
No. of 

Rainy days 
Temperature RH (%) 

 
Max. Min. I II Max. Min. 

Apr-17 40.8 4 33.76 23.23 75.1 33.76 0 0 35.3 36.2 71.9 

May-17 158.1 9 31.54 19.9 84.6 76.2 66.6 6 33.4 34.6 72.1 

Jun-17 303.4 22 25.36 20.66 85.4 79.63 417.4 24 28.5 28.8 74.8 

Jul-17 410.2 25 25.35 20.32 85.9 79.93 553 25 26.6 27.2 82 
Aug-17 393.9 19 25.5 20.4 85.2 80.3 264.2 16 26.7 27.7 85.2 

Sep-17 200 15 24.56 20.13. 85.2 79.6 224.4 14 28.3 29.2 80.2 

Oct-17 66.3 8 29.03 20.06 85.2 78.03 94.6 5 34 29.8 85 

Nov-17 12 1 29.7 20.06 84.4 73 10.6 1 29 30.7 80.1 
Dec-17 10.6 1 28.7 20.03 80 71.19 0 0 23 30.3 74.3 
Jan-18 - 0 31.19 20.32 80.5 71.19 0 0 21 30.9 72.7 

Feb-18 - 0 31.5 20.35 81.9 68.71 0 0 25 32.7 67.9 
Mar-18 29.4 3 32.41 20.58 87.8 69.8 44.8 2 35 34.8 68.2 
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CHINTAPALLE GUNTUR 

Month 
Rain 
Fall 

(mm) 

No. of 
Rainy 
days 

Temperature 
( oC) 

RH 
( %) RainFall 

(mm) 

No. of 
Rainy 
days 

Temperature 
( oC) 

RH(%) 
 

Max. Min. I II Max. Min. I II 

Apr-17 105.6 7 33.9 19.67 89.5 64.87 0 0 37.5 23 84 35 

May-17 128.9 5 32.87 21.02 87.7 65.42 43.6 4 41.2 27 78.7 43.5 

Jun-17 290.6 9.4 28.13 22.17 90.7 79.43 151.7 12 37.4 25.5 80.4 64.2 

Jul-17 172.2 9 26.39 22.35 88.1 79.19 4.9 10 35.8 25 80.7 67.5 

Aug-17 307 13 26.77 21.77 89.7 83.97 96.7 13 34.1 24.5 83.7 75.1 

Sep-17 218.4 10 28.5 20.24 92.3 77.23 118.8 9 35.1 24.8 83.4 70 

Oct-17 225.6 8 27.19 19.06 91.8 77.71 106.5 6 34.3 22.6 84.2 72.6 

Nov-17 0.2 5 26.7 14.87 89.7 70.03 2.5 1 33.6 19.8 80.5 66.5 

Dec-17 0 0 26.66 7.79 87.2 67.48 0 0 32 15.7 79.9 67.8 

Jan-18 0 1 27.9 5.61 92.2 59.26 0 0 31.8 15.7 82.7 56.5 

Feb-18 0 2 30.3 6.07 89.7 58.25 0 0 34 18.7 86.4 39.8 

Mar-18 18 7 34.34 9.82 89.2 63 47.6 0 37.2 22 29.6 80.2 

DAPOLI 
 

POTTANGI 

Month 
Rain 
Fall 

(mm) 

No. of 
Rainy 
days 

Temperature 
( oC) 

RH 
( %) RainFall 

(mm) 
No. of 

Rainy days 

Temperature 
( oC) 

RH 
(%) 

 
Max. Min. I II Max. Min. I II 

Apr-17 0 0 33.01 20.25 88.37 61 50 2 41 19 55 45 

May-17 27.9 3 33.65 23.24 86.32 66.42 52.3 5 42 22 62 55 

Jun-17 1014.7 23 30.52 24.56 89.77 77.7 287.8 15 38 22 80 59 

Jul-17 1096.8 31 28.7 24.2 92.3 86.3 231.8 14 33 22 85 60 

Aug-17 576 29 28.8 23.8 95.2 84.7 332.2 14 29 22 87 70 

Sep-17 758.8 16 29.7 23.2 95.6 84.4 172.8 10 31 23 80 66 

Oct-17 135.7 8 31.6 22.8 94.5 75.5 289.8 13 31 21.4 78 67 

Nov-17 0 0 33 16.4 93 45.8 19 3 29.5 15.4 65 60 
Dec-17 23.6 2 31.2 14.9 92.9 53 Nil - 29.1 10.2 59 51 

Jan-18 0 0 31.49 13.69 96.29 71.81 Nil - 29.3 10.7 58 50 

Feb-18 0 0 33.42 14.14 94.68 64.04 Nil - 32.1 14.5 57 49 

Mar-18 0 0 33.81 17.65 93.61 68.87 Nil - 33.4 18.6 56 49 

JAGUDAN NAVSARI 

Month 
Rain 
Fall 

(mm) 

No. of 
Rainy 
days 

Temperature 
( oC) 

RH 
( %) 

 

RainFall 
(mm) 

No. of 
Rainy 
days 

Temperature 
( oC) 

RH 
(%) 

 
Max. Min. Max. Min. I II 

Apr-17 - - 40.59 19.66 70.86 0.0 0 35.6 22.1 80.2 45.7 

May-17 - - 41.26 23.35 76.99 0.1 0 35.0 26.2 83.9 57.6 

Jun-17 - - 39.26 24.03 85.44 9.8 0 33.0 26.1 89.3 73.5 

Jul-17 138.20 4.20 31.57 24.67 93.48 19.7 1 30.2 25.2 92.8 83.5 

Aug-17 38.25 2.50 32.76 23.51 89.36 0.0 0 30.3 25.0 92.9 81.5 

Sep-17 2.75 0.25 34.10 23.48 88.03 0.0 0 32.4 24.3 94.6 74.1 

Oct-17 - - 36.82 21.93 69.66 0.0 0 35.5 22.1 91.5 56.2 

Nov-17 - - 30.77 18.46 69.75 0.0 0 33.7 15.3 79.7 32.4 

Dec-17 - - 26.83 15.36 66.86 0.0 0 29.5 15.2 79.0 46.4 

Jan-18 - - 27.72 17.29 68.19 0.0 0 30.8 13.4 81.3 32.9 
Feb-18 - - 31.23 22.12 68.40 0.0 0 33.4 15.4 74 27.8 

127



ICAR - ALL INDIA COORDINATED RESEARCH PROJECT ON SPICES

JOBNER JABALPUR 

Month 
Rain 
Fall 

(mm) 

Temperature 
( oC) 

RH 
( %) RainFall 

(mm) 

No. of 
Rainy 
days 

Temperature 
( oC) 

RH 
( %) 

Max. Min. I II Max. Min. I II 

Apr-17 0 39.7 20 61 23 98.6 7 33.8 24.3 87 66 

May-17 17.2 41.6 25.2 61 29 86.3 6 28.8 22.9 90 74 

Jun-17 39.4 38.6 26.6 68 43 72.4 3 31.6 23.9 90 67 

Jul-17 91.6 34.7 25.3 83 64 98.3 3 30.7 22.4 90 73 

Aug-17 38.4 33.6 23.7 79 59 0 0 33.6 17.9 87 40 

Sep-17 17.6 35.5 21.7 79 40 0 0 28.9 11.9 87 42 

Oct-17 0 34.8 13.9 59 21 0 0 27.5 9 88 35 

Nov-17 0 29 8.6 71 28 0 0 24.7 12.6 88 29 

Dec-17 2.2 25.2 5.6 80 78 0 0 26.6 12.4 81 52 
Jan-18 0 25.5 3.5 78 26 1 0 30.9 14.1 75 33 

Feb-18 0 29 9.5 73 24 2.83 0.00 34.02 15.18 67.33 20.67 

Mar-18 0 34.2 12.8 62 16 0.00 0 36.68 13.00 56.33 17.67 

SOLAN HISAR 

Month 
Rain 
Fall 

(mm) 

Temperature 
( oC) RH 

( %) 

RainFall 
(mm) 

 

Temperature 
( oC) 

RH 
( %) 

Max. Min. Max. Min. I II 

Apr-17 57.8 29.3 13.2 44.0 8.6 40.8 24.4 57.2 28.1 

May-17 100.8 30.5 15.8 53.0 7.3 37.2 25.6 77.1 49.6 

Jun-17 197.8 28.7 17.9 68.0 6.8 35.1 27.0 88.3 66.9 

Jul-17 162.3 27.6 20.4 81.0 6.3 34.7 26.3 89.7 69.3 

Aug-17 233.8 26.7 20.1 82.0 6.8 34.9 23.5 87.2 49.5 

Sep-17 133.8 27.2 16.8 72.0 6.6 35.0 17.2 84.8 28.0 

Oct-17 0.0 27.3 10.8 60.0 3.4 27.2 10.8 90.1 39.8 

Nov-17 2.4 22.2 5.9 69.0 5.2 21.7 6.1 90.7 42.9 

Dec-17 19.4 20.4 4.5 60.0 5.4 20.3 4.8 96.4 55.8 

Jan-18 122.2 16.4 3.1 60.0 6.7 24.5 7.9 91.3 54.6 

Feb-18 76.0 21.3 6.1 49.0 6.9 30.9 12.2 82.0 35.9 

Mar-18 33.2 22.9 7.8 45.0 7.7 24.3 7.8 91.9 45.9 

DHOLI KANKE 

Month 
Rain 
Fall 

(mm) 

Temperature 
( oC) 

RH 
( %) Rain Fall 

(mm) 

Temperature 
( oC) 

RH 
( %) 

Max. Min. I II Max. Min. I II 

Apr-17 63.6 34.2 21.8 76 54 1.0 37.7 19.9 83.6 67.3 

May-17 119.2 34.2 23.9 83 65 1.0 38.3 21.9 84.8 69.3 

Jun-17 64.2 35.1 26.7 86 66 9.0 32.6 20.6 84.4 69.4 

Jul-17 442.2 32.5 26.3 89 75 19.0 27.7 18.8 86.0 70.5 

Aug-17 387.3 32.6 26.4 91 77 13.0 30.8 20.7 86.4 70.7 

Sep-17 44 33.8 26.3 89 68 4.0 30.4 21.8 86.1 66.8 

Oct-17 3.5 32.6 23 89 66 8.0 29.3 18.2 85.2 68.7 

Nov-17 0.0 28.7 15.3 87 59 0.0 25.3 10.5 85.0 67.6 

Dec-17 0.0 24.1 10.9 94 69 0.0 24.3 6.6 85.5 68.2 

Jan-18 0.0 16 7.7 93 77 0.0 23.4 4.0 84.8 60.5 

Feb-18 0.0 25.6 11.9 9.0 6.5 1.0 27.7 10.2 86.0 35.9 

Mar-18 0.0 32.2 16.0 7.9 5.5 0.0 31.6 15.0 84.7 35.6 
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PUNDIBARI KALYANI 

Month 
Rain Fall 

(mm) 
 

Temperature 
( oC) 

RH 
( %) 

 
 

Rain Fall 
(mm) 

 

Temperature 
( oC) 

RH 
( %) 

Max. Min. I II Max. Min. I II 

Apr-17 177.7 30.3 20.01 90 65 0.11 38.21 23.74 89.9 48.33 

May-17 391.6 31.78 22.34 90 72 5.45 35.36 22.61 91.35 65.23 

Jun-17 502.5 32.8 24.66 92 76 5.36 34.55 23.91 93.57 74.2 

Jul-17 413.1 32.12 25.49 91 78 12.86 32.37 24.16 96.42 87.06 

Aug-17 979.5 32.22 25.64 97 81 13.94 32.63 24.14 96.39 82.23 

Sep-17 532.4 32.88 25.1 96 76 4.04 33.53 24.16 93.7 78.47 

Oct-17 224.5 30.84 22.31 96 74 5.39 32.3 21.64 94.42 68.55 

Nov-17 0 29.51 15.69 95 55 0.57 36.83 15.33 92.9 58.17 

Dec-17 0 26.94 12.78 97 55 0 26.25 10.9 96.77 57.71 
Jan-18 0 21.86 9.25 95 60 0 25.4 8.55 96.32 46.52 
Feb-18 3.8 26.18 12.57 84 53 0 29.48 12.61 92.25 42.61 

Mar-18 101.2 30.03 16.54 71 49 0.61 32.29 17.64 92.1 48.81 

MIZORAM BARAPANI 

Month Rain Fall 
(mm) 

 

No. of 
Rainy days 

 

Temperature 
( oC) 

RH
( %) 

 
 

RainFall 
(mm) 

 

Temperature 
( oC) 

RH 
(%) 

 Max. Min. I II Max. Min. I II 

Apr-17 519.8 15.0 27.3 19.0 84.6 71.2 36.35 26.85 14.45 84.00 52.45 

May-17 371.0 18.0 29.4 20.9 89.2 71.1 46.18 28.02 16.44 86.48 66.64 

Jun-17 623.4 23.0 28.4 22.1 94.5 83.6 114.83 27.93 18.48 89.25 78.78 

Jul-17 477.5 25.0 28.7 22.6 94.7 83.3 90.38 28.48 20.50 88.73 73.80 

Aug-17 616.1 25.0 28.5 22.6 95.5 83.0 135.7 27.90 20.56 90.34 76.46 

Sep-17 395.2 18.0 28.9 22.7 96.0 82.3 83.05 27.98 19.95 88.83 76.25 

Oct-17 268.8 13.0 27.9 20.9 93.7 78.4 62.73 27.00 17.40 87.40 70.78 

Nov-17 0.0 0.0 27.0 16.9 84.6 73.1 5.00 25.20 11.65 84.55 56.73 

Dec-17 93.2 3.0 23.7 14.4 88.3 64.7 1.4 22.82 9.70 86.26 55.00 

Jan-18 8.3 1.0 20.9 11.4 88.6 58.3 1.72 20.66 6.78 88.48 49.52 

GANGTOK 
 

 
PASIGHAT 

Month 
Rain Fall 

(mm) 
 

No. of 
Rainy days 

 

Temperature 
( oC) 

RainFall 
(mm) 

No. of 
Rainy days 

Temperature 
( oC) 

RH( %) 

Max. Min. 450.2 17 Max. I II 

Apr-17 218.1 15 24.6 9.2 858.2 19 26.65 92.2 89.6 

May-17 493.2 13 25.1 11.2 749.5 18 26.70 88.8 82.3 

Jun-17 649.1 22 23.6 10.5 784.3 22 29.15 88.6 81.5 

Jul-17 710.8 28 25.2 9.5 953.4 18 30.35 94.5 91.9 

Aug-17 799.7 31 25.1 8.3 604.0 14 29.9 92.8 89.5 

Sep-17 306.6 29 24.5 7.2 296.4 11 29.75 89.6 89.2 

Oct-17 188.4 10 25.4 11.0 00.0 00 29.50 88.6 86.9 

Nov-17 0.0 Nil 23.3 11.4 3.0 01 25.45 87.2 76.6 

Dec-17 39.2 04 20.6 10.1 24.5 5 23.40 82.8 78.0 

Jan-18 74.8 05 23.6 12.3 71.06 4 20.09 84.3 77.9 

Feb-18 62.2 07 19.7 9.5 203 9 20.08 85.8 75.1 

Mar-18 172.4 15 25.3 9.4 450.2 17 22.42 73.8 64.6 
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XXIV.  AICRPS CENTERS 
 

HEAD QUARTERS 
 

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 

 
COORDINATING CENTERS 

Sl. 
No. 

Centre and Contact address Telephone Fax/E. mail 

Regular Centers 
Andhra Pradesh 
1 Horticultural Research Station        

(Dr.YSR Horticultural University),  
CHINTAPALLE  - 531 111, 
Dist.Visakhapatnam, 
Andhra Pradesh 

08937-238057 (O) 
 
 

08937-238057                         
headhrs_Chintapalle@drysrhu.edu.in
,  

2 Horticultural Research Station       
(Dr. YSR Horticultural University),  
GUNTUR – 522 034, Andhra 
Pradesh 

0863-2524017 
/2524644(O) 
 

0863-2524073   
aphuhrslam@gmail.com 
naramlnaidu@gmail.com 
gkalidasu@yahoo.com 
surya.surepeddi@gmail.com 

Bihar 
3 Department of Horticulture              

Tirhut College of Agriculture         
(Rajendra Agricultural University)      
DHOLI-843 121,  
Musaffarpur, Bihar 

0621-2293227(O) 
 

0621-2293227                         
spicestcadholi@yahoo.com 
ashim_sigatoka@yahoo.com 

Chhattisgarh 
4 Regional Agricultural  Research 

Station  (Indira Gandhi Krishi 
Viswavidyalaya University), 
Boirdadar Farm, 
 RAIGARH – 496 001   
 Dist. Chhattisgarh 

07762-222402/215235 
(O) 

07762- 222402 /215235 
singh_ajit8@yahoo.co.in 
singh_ajit8@rediffmail.com 
shrikant.sawargaonkar@gmail.com 
sarita.sahu2124@gmail.com 

Gujarat 
5 Centre for Research on Seed 

Spices (Sardarkurshinagar 
Dantiwada Agricultural University)    
JAGUDAN – 382 710 Dist. 
Mehsana, Gujarat 
 

02762-285337  (O) 
 

02762-285337 
rsspices@sdau.edu.in 
dgpateljagudan@yahoo.co.in 

Haryana 
6 Department of Vegetable Crops 

(Chaudharay Charan Singh Haryana 
Agricultural University)                      
HISAR – 125 004, Haryana 

01662-289207 (O) 
 

01662-234952/284306  
aicrpspices@hau.ernet.in 
tpmalik@yahoo.com 
maliktp@hau.ernet.in 
sktehlan07@gmail.com 
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Himachal Pradesh 
 
7 

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  
solanspices@yahoo.com 
meenugupta1@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 08263-228403 /228246 
kmdevaraju@gmail.com 
mudigere@rediffmail.com  
 

9 Horticultural Research Station  
AICRP on Spices, (University of 
Horticultural Sciences, Bagalkot)        
SIRSI-581 401, Dist. Uttara 
Kannada, Karnataka 

08384-247787 (O)  08384- 226797 
hrspepper@gmail.com 
hegdelax@gmail.com 

Kerala 
10 Cardamom Research Station            

(Kerala Agricultural University) 
PAMPADUMPARA-685 553            
Dist. Idukki, Kerala 

04868- 236263 (O) 04868-236263         
crspam@kau.in   
muthupeyan@gmail.com 

11 Pepper Research Station                   
(Kerala Agricultural University) 
PANNIYUR, PB No.113             
Kanjirangadu (P.O) Karimbam 
(Via), Taliparamba -670 142,   Dist. 
Cannanore, Kerala 

0460-2227287 (O) 
 

0460-2227287  
ajith.pm@kau.in 
prspanniyur@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   
rgk.bskkv@rediffmail.com 
excusemeraj@yahoo.co.in 
udaykumar_pethe@rediffmail.com 

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 

Rajasthan 
14 Dept. of Genetics & Plant 

Breeding, SKN College of 
Agriculture (Sri Karan Narendra 
Agriculture University), JOBNER-
303 329    Dist. Jaipur, Rajasthan 

01425-254036/254041(O) 
 

01425-254022  
dhirendrasinghjobner@gmail.com 
dhirendrasinghjobner@yahoo.com gothwaldkskn@gmail.com 
acs_shivran@rediffmail.com 
mittalgkumar@gmail.com 

Telangana 
15 Turmeric Research Station 

Sri Konda Laxman Telangana State   
Horticultural University   
KAMMARPALLY-503 308,   
Nizamabad Dist., Telangana  

08463-272026 (O) 
 

08463-272026 hrskammarapalli@gmail.com mahenderb9@gmail.com 
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Tamil Nadu 
16 Horticultural Research Station      

(Tamil Nadu Agricultural  
University) YERCAUD – 636 602   
Dist. Salem, Tamil Nadu 

04281-222456 
 

04281-222234 
hrsycd@tnau.ac.in  
nageswarihort@yahoo.co.in 

17 Department of Spices and 
Plantation Crops, Horticultural 
College and Research Institute 
(Tamil Nadu Agricultural  
University),  COIMBATORE – 
641 003,  Tamil Nadu 

0422-6611284/ 
2430781(O) 

0422-6611371 /2430781   
chitra.varadharaj@gmail.com 
spices@tnau.ac.in  ushackadir@yahoo.co.in  
 
 

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) 05270- 262097/262331 
vppandeyuat2012@gmail.com 
drramsumanmishra@gmail.com 
 

West Bengal 

19 Department of Horticulture              
(Uttar Banga Krishi Viswa 
Vidyalaya, North Bengal Campus       
PUNDIBARI P.O, Dist. Cooch 
Behar, West Bengal – 736 165 

03582-270588 (O) 
 

03582-270143                        
pundibari@rediffmail.com, 
pundibari@yahoo.co.in  
dr.anamikadebnath@rediffmail.com 
soumendra1@gmail.com 

Co-opting Centers 
Assam 
1 Director of Research, 

Horticultural Research Station, 
(Assam Agricultural University), 
KAHIKUCHI, Guwahati – 781 
017, Assam  

 dekakkdr@yahoo.com 

Karnataka 
2 The Scientist-in-charge  

Regional Research Station,  Spices 
Board (Govt. of India), Donigal 
Post, SAKALESHAPURA– 573 
134, Karnataka  

08173-244281 (O) 08173-244124   
sbicriskp@gmail.com 
pradipknair@rediffmail.com 
 

Kerala 
3 The Associate Director  

Regional Agricultural Research 
Station (Kerala Agricultural 
University) AMBALAVAYAL –
673 593, Dist. Wayanad, Kerala 

04936-260421/ 260561 / 
260777 (O)  
 

04936-260421      
menon_r15@yahoo.com 
adramb@kau.in 
smitharevi@gmail.com 
 

 
4 

 
The Director  
Indian Cardamom Research Institute 
MYLADUMPARA– 685 553, 
Kailasanadu Idukki Dist., Kerala 
 
 

04868-237206/ 237207 
(O) 

04868-237285 
icrimyla@yahoo.com 
kalyanidhanapal@yahoo.com 
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Meghalaya 

5 The Principal Scientist & Head   
ICAR Research Complex for NEH 
Region, Umroi Road, Ri-bhoi-
793103, BARAPANI, (Umiam), 
Meghalaya 

0364-2570257 
/2570678(O) 
 

 0364-2570257 /2570678    
akjhaicar@gmail.com  
akjhaicar@yahoo.com 

Mizoram 
6 The Joint Director 

ICAR Research Complex for NEH 
Region, Mizoram Centre,  
KOLASIB-796081, Mizoram 

03837-220041 / 220056 
(O) 
 

03837-220560  
sudipiari@rediffmail.com 

Nagaland 
7 The Head, Department of 

Horticulture, SASRD, Nagaland 
University, MEDZIPHEMA-797 
106, Dimapur, Nagaland 

03862-247212 (O) 03862-247113 
csmaiti@yahoo.co.in 

Sikkim 
8 The Dy. Director (Res.)  

ICRI Regional Station (Spices 
Board), Yakthung,  Tadong,   
GANGTOK-737 102, Sikkim            

03592- 
231307/237301/(O) 

03592-231307 
rrspicesgtk@yahoo.com      
sk9bhat@yahoo.co.in 

9 Joint Director                                       
ICAR Res. Complex For NEH 
Region, Regional Station, Sikkim 
Center, Tadong,  
GANGTOK-737 102, Sikkim 

03592- 231030//232125 
(O) 

03592-231238       
drhkalita@yahoo.co.in 

Tamil Nadu 
10 The Professor  & Head   

Horticultural Research Station 
 (Tamil Nadu Agricultural 
University)  
 PECHIPARAI – 629 161            
Kanyakumari Dist., Tamil Nadu 

04652-281191(O) hrsppi@tnau.ac.in 
mpkscientist@yahoo.co.in 

Voluntary Centers 
Arunachal Pradesh 
1 The Dean 

Central Agricultural University 
College of Horticulture & Forestry,  
PASIGHAT-791 102,  
Arunachal Pradesh 

0368-2224887 (O) 0368-2225066  
sdwarade50@gmail.com 

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, Gujarat 

02637-283160 /282145 
(O)                                       

02637-283452 /282765  
ritesh147@gmail.com 
 

3 Assistant Research Scientist 
Castor-Seed Spices Research 
Station, Anand Agricultural 
University, Sanand,Dist. 
Ahmedabad, SANAND-382 110, 
Gujarat 

02717-294325 (O) bhpatel_54@rediffmail.com 
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Jharkand 
4 The Director of Research,  

BIRSA Agricultural University  
KANKE, Ranchi-834 006, 
Jharkhand 

0651-2450610/ 2451011 
(O) 

0651-2451011  
sachindra.nath79@gmail.com 
  

Madhya Pradesh 
5 The Sr. Scientist/Head (Hort.), 

Department of Horticulture, College 
of Agriculture,  Jawaharlal Nehru 
Krishi Vishwavidyalaya,   
JABALPUR-482 004,Madhya 
Pradesh 

0761-2680771  
Extn: 345(O) 
 

0761-2681074/2681236 /2681389  
drswapansengupta@gmail.com 
drnaiduak@gmail.com 

Rajasthan 
6 Associate Professor 

Agricultural Research Station, 
(Agricultural University Kota)  
Ummedganj Farm, Post Box No.7, 
GPO Nayapura, KOTA-324001 
Rajasthan 

0744-2844369 (O) 0744-2844306 
arskota@hotmail.com 
preetiarskota2005@hotmail.com 

7 Assistant Professor (Agronomy) 
Agricultural Research Station 
(Agricultural University Jodhpur), 
MANDOR, Jodhpur-342 304, 
Rajasthan 

0291-2571347 (O) 0291-2571813 mmehriya@yahoo.com 
 

Uttarakhand 
8 Professor  and  Joint Director, 

Govind Ballabh Pant University of 
Agriculture & Technology ,  
College of Agriculture, 
PANTNAGAR-263 145,  Dist. 
Udham Singh Nagar, Uttarakhand 

05944-233363 (O) 05944-233473 
dheer_singh72@yahoo.com 
 

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                    

033-25828407 (O) 03473-
2222269/70  
03473-222659 
 

033-25828407/                            03473-
222275        
03473-222273/222277 
dranupariari@gmail.com  
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