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Ensuring food security of India by enhancing the productivity and profatibility of 
Wheat and Barley on an ecologically and economically sustainable basis and making 
India the world leader in wheat production.

THE MISSION

• Basic and strategic research on wheat and barley to improve 
productivity and quality.

• Coordination and development of improved crop production 
and protection technologies for sustainable production.

• Providing genetic diversity and accelerate the breeding cycle 
through offseason facilities.

• Survelliance and forewarning for management of rust 
diseases.

• Dissemination of improved technologies, capacity building 
development of linkages.
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PREFACE
It gives me immense pleasure to bring out the Annual Report (2017-18) of ICAR- Indian 
Institute of Wheat and Barley Research, Karnal. The institute undertakes multi-disciplinary 
research to enhance the production and productivity of wheat and barley crops in India. 
India is one of the largest producers of wheat and barley in the world.  Wheat and barley 
covers around 31 mha (wheat: 30.05 mha and barley: 0.74 mha) during 2017-18 crop 
season. Wheat production has substantially increased by 848 per cent post 
implementation of the AICRP. Wheat output for the current season has reached an all-time 

record of 98.61mt which is a big achievement made by all stakeholders involved in raising the yield potential. 
 
During the reported period seven new varieties of wheat (K1317, DBW168, DBW173, UAS375, HI1612, MACS4028 
(d) and HI8777) and one variety of barley (DWRB137) were released by the Central Sub-Committee on Crops 
Standards, Noti�cation and Release of Varieties for Agricultural Crops (CVRC) for different production conditions 
and agro-ecological zones in the country. In addition, fourteen genetic stocks of wheat and four of barley were 
developed by the institute. On seed production front, a total of 35174.91q breeder seed of wheat and 1521.86q 
breeder seed of barley were produced of different prominent varieties to meet the quality seed demand of the 
country. The threats of yellow rust in northern India and of wheat blast in Eastern India were successfully averted 
during 2017-18 crop season through strategic planning and strict vigil as well as through creating awareness 
among farmers and state government agencies.

14 teams of scientists are engaged in outreach activities as part of Mera Gaon Mera Gaurav Programme. 
Furthermore, I would also like to congratulate the scientists and staff who have bagged various awards and 
recognitions at various platforms during the past year.

I feel extremely proud to share that recently ICAR bagged the prestigious BGRI Gene Stewardship Award at 
Marrakech, Morocco in recognition of outstanding work done by Indian wheat programme. I take this opportunity 
to thank all the present and past authorities of ICAR, past project directors of the institute and all the cooperating 
staff and centres for their contribution. I would like to place on record my sincere gratitude to Dr. T. Mohapatra. 
Secretary DARE and DG-ICAR, Dr. A.K. Singh, DDG (Crop Science), Dr. I.S. Solanki, ADG (FFC) and Dr. H.S. Gupta, 
Chairman as well as members of the Research Advisory Committee for providing valuable guidance, truthful 
direction and concrete suggestions towards development and implementation of various research programs.

Finally, I would like to applaud the entire team of scientists and the staff for carrying out their work efficiently and at 
the same time presenting their results in a most comprehensive manner as re�ected in this report. I hope that the 
salient research and technological developments during 2017-18 along with other noteworthy organizational 
activities would be an effective resource for planners, researchers and managers.

(GP Singh)
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Qly lq/kkj

xsg¡w dh ubZ fdLesa vkSj tsusfVd LVkWDl

· lh-oh-vkj-lh }kjk xsg¡w dh lkr ubZ fdLessa fjyht dh 
xbZ ftuesa ls ik¡p fdLesa pikrh xsg¡w dh ¼ds 1317] Mh 
ch MCY;w 168] ;w , ,l 375 ,p vkbZ 1612½ rFkk nks 
fdLesa dfB;k xsg¡w dh ¼,e , lh ,l 4028 Mh vkSj ,p 
vkbZ 8777½ gaSA ;s fdLesa ns”k dh fofHkUu mRiknu 
fLFkfr;ksa vkSj Ñf"k ikfjfLFkfrd {ks=ksa ds fy, gSaA

· laLFkku }kjk fodflr dh xbZ xsg¡w dh nks fdLeksa esa ls 
Mh ch MCY;w 168 dks çk;}hih; {ks=] flafpr o le; 
ls cqvkbZ ds fy, rFkk Mh ch MCY;w 173 dks mRrj 
if”pe eSnkuh {ks=ksa esa flafpr] nsjh ls cqvkbZ dh n”kk 
ds fy, lh-oh-vkj-lh }kjk tkjh fd;k x;kA

· xsgw¡ ds pkSng tsusfVd LVkWdksa ¼tks chekfj;ksa ds çfr 
çfrjks/kd ,oa fcLdqV cukus ds fy, mi;qDr Fks½ dks 
,u-ch-ih-th-vkj] ubZ fnYyh dh IkkS/k tuuæO; 
iathdj.k lfefr }kjk iathdj.k ds fy, mi;qDr 
ik;k x;kA

vf[ky Hkkjrh; lefUor xsgw¡ ,oa tkS vuqla/kku 
ifj;kstuk ds rgr xsg¡w dh thuksVkbZIl dk 
cgq&LFkkfud ewY;kadu

· IkPphl ijh{k.k J`a[kykvksa esa 63 tk¡pd fdLeksa ds 
lkFk çtudksa }kjk fodflr 401 xsg¡w dh thuksVkbZiksa 
dks mit] chekjh] xq.kork vkSj lL; laca/kh 
fo”ks"krkvksa ds fy, cgq&LFkkfud ewY;kadu iwjs ns”k esa 
QSys 149 dsaæksa ij fd;k x;kA 415 ijh{k.kksa esa ls 279 
ijh{k.kksa ds vkadMs+ fu/kkZfjr ekunaMksa ds vk/kkj ij 
fjiksfVaZax ds fy, mi;qDr ik;s x;sA

· 56 osa vf[ky Hkkjrh; xsg¡w vkSj tkS vuqla/kku 
dk;ZdrkZvksa dh cSBd fnukad 25&28 vxLr] 2017 ds 
nkSjku ch-,p-;w- okjk.klh esa vk;ksftr gqbZA blesa 
oSjk;Vy vkbMSfUVfQds”ku desVh ¼oh-vkbZ-lh½ us xsg¡w 

dh 6 thuksVkbZi ¼Mh ch MCY;w 173] ,p-vkbZ 1612] Mh 
ch MCY;w 168] ;w , ,l 375] ,p vkbZ 8777 Mh] ,e 
,lh ,l 4028 Mh½ dks fdLe ds :i esa tkjh djus ds 
fy, fpfUgRk fd;kA

· mit vkSj ewY;kadu ds fy, egRoiw.kZ Js"Brk ds 
vk/kkj ij vk”kktud çfof"V;ksa dks ewY;kadu çfØ;k 
ds vxys pj.k ds fy, vuq'kaflr fd;k x;kA bl o"kZ 
59 ,-oh-Vh thuksVkbZi esa ls dsoy 4 thuksVkbZi csgrj 
ik, x, vkSj ,-oh-Vh&2 esa “kkfey fd, x,A fof”k"V 
vko”;drkvksa ds fy, 7 fo”ks"k ijh{k.kksa esa eqY;kafdr 
fd, x, 30 thuksVkbZi esa ls pkj thuksVkbZi dks vfr 
foyEc cqvkbZ ds f}rh; pj.k esa eqY;kadu ds fy, 
mi;qDr ik;k x;kA

· lkr ,u-vkbZ-oh-Vh esa ijh{k.k dh xbZ dqy 277 
çfof"V;ksa vkSj vkbZ-oh-Vh esa 38 çfof"V;ksa] esa ls 68 
thuksVkbZi ¼pikrh xsg¡w ds 56 ,oa dfB;k xsg¡w ds 12½ 
dks ,-oh-Vh&1 esa eqY;kadu ds fy, mi;qDr ik;k 
x;kA 

cht mRiknu

ns'k esa çtud cht mRiknu dh ekax dks iwjk djus 
ds fy, xsg¡w dh 157 fdLekas ds 22145-69 daqry 
çtud cht ds vkoaVu ds lkis{k dqy 35174-91 
dqary iztud cht dk mRiknu fd;k x;k tks 
vkoafVr dh xbZ ek=k ls 13029-22 dqary vf/kd gSA 
blds vykok 163 fdLeksa ds dqy 1610-97 dqry ds 
ukHkdh; cht dk mRiknu Hkh vkoafVr ek=k lss 604 
dqary vf/kd fd;k x;kA

tuuæO; laj{k.k] ewY;kadu ,oa forj.k

· tuuæO; fofue; esa laLFkku us ns”k ds fofHkUu 
ekaxdrkZvksa dks 1495 vfHkxe çnku fd,A xq.ku vkSj 
laj{k.k ds fy, ,u-ch-ih-th-vkj ls lkr u, iathÑr 
tsufVd LVkWd çkIr fd, x,A
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· xsg¡w ds 502 Lons”kh vkSj fons”kh vfHkxe Hkk-xs-tkS-vuq-
la] djuky esa of.kZr fd, x, FksA çtuu esa mi;ksx 
ds fy, fofHkUu mit ?kVd y{k.kksa vkSj xq.kork ds 
fy, nkrkvksa dks fpfUgr fd;k x;kA

· ikoj dksj lkW¶Vos;j dk mi;ksx djds 7038 
vfHkxeksa ds ewy laxzg ls 122 dk ,d ewy lsV 
fodflr fd;k x;kA

· ekStwnk Js.kh ds rgr ih-ih-oh ,aM ,Q-vkj-, 2001 ds 
rgr laj{k.k gsrq xsgw¡ dh MCY;w ch 2 fdLe dk 
iathdj.k çLRkko ih-ih-oh ,aM ,Q-vkj-,] ubZ fnYyh 
dks çLrqr fd;k x;kA

· nks Mh-;w-,l ijh{k.kksa esa 44 lanHkZ fdLeksa ds lkis{k 13 
ubZ fdLEkksa dk ijh{k.k fd;k x;k FkkA

vuqla/kku ifj;ktukvksa ds eq[; fcanq

· iwoZ çtuu dk;ZØe esa xsg¡w dh 10 taxyh çtkfr;ksa ¼3 
fMIyksbM vkSj 7 VsVªkIykbM½ ds 200 vfHkxeksa dk 
ewY;kadu] fQuksykWth] dkf;Zdh] lL; laca/kh y{k.kksa 
vkSj chekfj;ksa ds fy, fd;k x;k FkkA m".k ruko 
lgu”khyrk ds fy, dBksj ifjfLFkfr;ksa esa rhl 
flaFksfVd ykbZuksa dk ewY;kadu fd;k x;k FkkA lajf{kr 
Ñf"k ds vuqdwy igpku ds fy, fglkj QkeZ esa f}rh; 
ih<+h ds 18 ikni lewgksa dk ewY;kadu fd;k x;kA

· mÙkjh Hkkjr ifj;kstuk ds mPp mRiknd okrkoj.k ds 
fy, xsg¡w lq/kkj dk;ZØe ds rgr ,u-MCY;w-ih-tsM ds 
flafpr] nsj ls cks, x, ifjfLFkfr;kas esa [ksrh] vUrLFk 
ds rki çfr lfg".kqrk ds fy, igpku dh xbZ FkhA bl 
ifj;kstuk esa Hkk-xs-tkS-vuq-la ds LVs”ku ijh{k.kksa essa 
ijh{k.k fd, x, 21 esa ls 12 mnh;eku çfof"V;ksa dks 
,u-vkbZ-oh-Vh ds fy, vuq”kaflr fd;k x;kA  Mh ch 
MCY;w 187 dks m-i-eS-{ks dh flafpr] le; ls chtkbZ ds 
fy, ,-oh-Vh esa vuq”kaflr fd;k x;kA tcfd Mh-ch-
MCY;w 223 vkSj Mh ch MCY;w 237 dks fofHkUu ,-oh-Vh esa 
vuq”kaflr fd;k x;kA

· iwohZ {ks= ds fy, xsg¡w çtuu ifj;kstuk esa] rhu 

thuksVkbZi ,y-ch-vkkj-vkbZ-,y 1819 ¼LikWV CykWp 
çfrjks/kdrk½ Mh-ch-MCY;w 150 ¼m'.k lfg".kqrk½ vkSj 
,y-ch-ih-okbZ 11&2 ¼”kh?kz cqvkbZ vkSj eksVs nkuksa½ dks 
tsufVd LVkWd ds :i esa iathÑr fd;k x;kA

· caXYkkns”k esa xsg¡w ds >ksadk jksx ¼OghV CykLV½ dh 
mifLFkfr dh fjiksVksZ ds e)sutj Hkk-xs-tkS-vuq-la] 
djuky esa çtuu dk;ZØe “kq: fd;k vkSj caXykns”k 
dh lhekvksa ds lkFk if”pe caxky vkSj vle esa 88 
çfof"V;ksa dk ,d fo”ks"k ijh{k.k ulZjh dk xBu 
fd;kA 

· m'.k {ks=ksa ds fy, xsg¡w ds lq/kkj ij ifj;kstuk esa] 
okaNuh; xq.kksa dks “kkfey djus ds fy, 262 u, 
ladj.k cuk, x,A fofHkUu ,u-vkbZ-oh-Vh esa pkj 
çfof"V;ksa dk ewY;kadu fd;k Xk;k vkSj ,-oh-Vh esa nks 
çfof"V;ksa Mh-ch-MCY;w 221 vkSj Mh-ch-MCY;w 252 dk 
ewY;kadu fd;k x;kA ,u-th-,l-,u ds fgLls ds :i 
esa 30 lg;ksxh dsaæksa ds LkkFk 10 mnh;eku ykbZuksa dks 
lk>k fd;k x;kA 

· vukt xq.koÙkk dk;ZØe ds fy, dfB;k xsg¡w ds lq/kkj 
ls] D;w ,y Mh 46 ¼mPp çksVhu ek=k½ vkSj D;w ,y Mh 
49 ¼uje nkuk½ tsusfVd LVkWd ds :i esa iathÑr 
fd;k x;kA

· clar x “kjndkyhu xsg¡w ladj.k dk;ZØe esa] ubZ 
fofo/krk ykus ds fy, 71 ,dy ladj.k vkSj 178 
f=ladj.k cuk, x,A jk"Vªh; lesfdr fofo/krk 
ijh{k.kksa esa vkB çfof"V;ksa dk ;ksxnku fn;k x;kA 
clar x “kjndkyhu xsg¡w izFkdhdj.k LVkWd ulZjh ,l 
MCY;w ,l ,u ftlesa ,Q 2 ih<+h esa 46 ØkWl “kfey 
Fks] dks Ng lg;ksxh dsaæksa ds lkFk Lkk>k fd;k x;kA

tSo çks|ksfxdh dk ;ksxnku

· 54 ,l-,u-ih ekdZj dk iz;ksx 306 thuksVkbZi dk Mh-
,u-, ckjdksM fodflr djus ds fy, fd;k x;kA

· lw[kk ruko dh fLFkfr d s rgr Mhukos k s xgs  w¡ d s tM + Ård 
Vkª la fØIVkes  MVs k ij ,d O;kid fjikVs Z rS;kj dh xbZA

lkjka'kii



· Vh-,l-,l-vkj-Mh-ch OghV ekbØkslSVsykbV MsVkcsl 
fodflr fd;k x;k ftlesa 476169 ,l-,l-vkj 
ekdZj “kfey FksA

· thukse okbM ,lksfl,”ku LVMht ¼th-MCY;w-,-,l½ 
ds rgr 27 ,xzks ekWQksZykWftdy xq.kkas ds lkFk 
egRoiw.kZ ,e-Vh-, dk irk yxkus ds fy, mPp /kUkRo 
35 ds ,l-,u-ih fpi dk mi;ksx fd;k x;k FkkA

· mPp rkieku vkSj lw[ks ds rgr olar dkyhu ds xsgw¡ 
jkbtkLQh;j ds esVktsuhfed vè;;u 'kq: fd;k 
x;kA

· xeÊ vkSj lw[ks dh fLFkfr ds fy, xsgw¡ esa Vh-,-MCY;w-
vkj-ds-okbZ VªkalfØI'ku dkjd ifjokj dk vfHkO;fä 
vè;;u fd;k x;kA

· mit lqèkkj ds fy, tkjh fd, x, xsgw¡ dh fdLeksa dk 
vè;;u muds lzksr vkSj çdk'k la'ys"k.k ds Çld 
xq.kkas dh igpku dh xÃA

Qly lqj{kk

· Qly l= 2016&17 esa mÙkj Hkkjr esa xsgw¡ ds ihys 
jrqvk vkSj iwoÊ Hkkjr esa CykLV jksxksa ds [krjs dks 
j.kuhfr fu;kstu] lQy dk;kZUo;u vkSj l[r 
lrdZrk ds lkFk&lkFk fdlkuksa vkSj jkT; ljdkj 
,tsafl;ksa ds chp lkeatL; o tkx:drk iSnk djds 
lQyrkiwoZd jksdk x;kA

· dÃ chekfj;ksa vkSj dhVksa ds çfrjksèk okys fofHkUu 
thuksVkbZiksa dh igpku dh xÃ vkSj xsgw¡ çtudksa ds 
lkFk bl rjg ds 51 thuksVkbiksa dks lk>k fd;k 
x;kA

· fiNys Qly l= dh rjg 2016&17 dh Qly Hkh 
ns'k ds dsaæh; vkSj çk;}hih; {ks=ksa esa djuky caV jksx 
ls eqä jgh blfy, bu {ks=ksa dk mi;ksx djuky caV 
ls eqä xsgw¡  ds mRiknu ds fy, fd;k tk ldrk gSA

· xsgw¡  dh fdLeksa vkSj çfof"V;ksa dk ijh{k.k] lcls 
çpfyr vkSj gkfy;k fodflr ihyk jrqvk  jksx 

çokgksa] 110 ,l 119] 110 ,l 84 vkSj 40 ,l 119 ds 
f[kykQ fd;k x;k Fkk vkSj dkQ+h çtkfr;k¡ vkSj 
çfof"V;k¡ çfrjksèkh ¼,lhvkÃ 0&10-0½ feyhA

· o"kZ 2016&17 Qly ds nkSjku 200 xsgw¡  dh 
teZIykTe ykbZuksa dks vuko`r daM çfrjksèkdrk ds 
fy;s tk¡pk x;k ftlesa 33 ykbZusa laØe.k ls eqä FkÈ 
vkSj 76 jksx çfrjksèkh ikÃ xÃA tcfd 93 ykbZusa èot 
daM laØe.k ls eqä vkSj 65 çfrjksèkh FkÈ A

· xsgw¡ ds èot daM ds jksxtud ;wjksflfLVl ,xzksihjh 
dk irk yxkus ds fy, iksyhejst J`a[kyk vfHkfØ;k 
¼ihlhvkj½ vkèkkfjr ,d ljy vkSj rst+ fofèk 
fodflr dh xÃA

· xsgw¡  dh dqy 40 fdLeksa esa >ksadk jksx ls çfrjksèkdrk 
dh tk¡p cksyhfo;k vkSj la;qä jkT; vesfjdk Hksth 
xb±A ftlesa ikap fdLeksa esa CykLV jksx ls çfrjksèkdrk 
ikÃ] bleas lcls yksdfç; xsgw¡  dh fdLe ,pMh 2967 
Hkh ,d gSA

· iwoÊ Hkkjr ds fy; xsgw¡ esa >ksadk jksx dh jksdFkke ds 
fy; ,d rnFkZ vkÃih,e eksM~;wy rS;kj fd;k x;k 
tks Mh,lh ,aM ,QMCY;w ds ekè;e ls jkT; —f"k 
foHkkxksa dks fn;k x;kA

· chlhdsoh] dY;k.kh esa jkT; —f"k foHkkxksa] lgdkjh 
lfefr;ksa vkSj foLrkj ,tsafl;ksa ds fy, 3 Qjojh] 
2017 dks Þxsgw¡  esa jksx fuxjkuh vkSj LoLFk cht 
mRiknuÞ fo"k; ij ,d çf'k{k.k dk;ZØe vk;ksftr 
fd;k x;kA

· rhu Hkkjrh; oSKkfudksa dks ckaXykns'k] cksyhfo;k] 
;w,l, vkSj esfDldks esa xsgw¡  ds CykLV jksx ij 
çf'kf{kr fd;k x;kA

· o"kZ 2017&2018 esa dqy 98 xsgw¡ thu çk:iksa dk 
ewY;kadu iÙkh ds ek¡gw çfrjksèkdrk ds fy, fd;k x;k] 
ftleas fVªfVde ,LVhoe] fVªfVde M~;wje] fVªfVde 
Mkbdksde ,oa 20 ,fty‚Il çtkfr;ka 'kkfey Fkh A 
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· iÙkh ds ekgw dh cSBus dh {kerk ,oa moZjrk dk 
ewY;kadu rhu rjg ds thu çk:iksa fVªfVde ,LVhoe] 
fVªfVde M~;wje ,oa ,fty‚Il LisYVkW;fMl çtkfr;k¡ 
ij fd;k x;k A

· 'kwU; tqrkÃ [ksrh ds eqdkcys ikjaifjd tqrkÃ ç.kkyh 
esa iÙkh ds ekgw dk çdksi lcls T;knk FkkA blh rjg 
'kwU; tqrkÃ esa tM+ ds ekgw ,oa nhed dk çdksi de 
Fkk ysfdu xqykch ruk csèkd dh leL;k vfèkd Fkh A

· nhed dk çdksi] lkekU; ÇlpkÃ dh rqyuk esa lhfer 
ÇlpkÃ esa T;knk Fkk A lhfer ÇlpkÃ esa 7-5 çfr”kr 
,oa lkekU; ÇlpkÃ 2-9 çfr”kr nhed dk çdksi ik;k 
x;k A lkekU; ÇlpkÃ dh rqyuk esa lhfer ÇlpkÃ esa 
xsgw¡ dh mit Hkh de Fkh A 

· xsgw¡ çtkfr;kas dk vè;;u HkaMkj.k dhVksa ¼jkbtksiFkkZ 
Mksfefudk vkSj flVksfQyl vksjkbZth½ ds fy, 
çfrjksèkrk ds fy, x;kA Mksfefudk çtkfr ds mPpre 
mUeq[khdj.k O;ogkj ¼9-2 o;Ld½ MhchMCY;w 88 ij 
vkSj lcls de ¼5-0½ ,pMh 2967 esa ntZ fd;k x;kA

lalk/ku çcU/ku 

· /kku&Xksg¡w ç.kkyh ds vUrxZr fofHkUu tqrkbZ fodYiksa 
ds nh?kZdkyhu çHkko dk /kku vFkok xsg¡w dh mit ij 
ns[kk x;k rFkk ;g ik;k x;k fd bldk xsg¡w dh 
mRikndrk ij dksbZ çHkko ugha iM+rk gSA 

· tqrkbZ dk nh/kZdkyhu çHkko xsg¡w dh [ksrh ij ugha 
ns[kus dks feyk ysfdu /kku esa tqrkbZ] fo'ks"kdj thjks 
vFkkZr~ fcuk tqrkbZ /kku dh jksikbZ fodYi dk /kku dh 
mRikndrk ij izfrdwy izHkko ik;k x;kA

· tqrkÃ] vo'ks"k çcaèku ,oa budk vkil esa xsgw¡ dh 
çtkfr;ksa@fdLeksa ds LkkFk vkilh fØ;k dh dksÃ 
egRoiw.kZ çfrfØ;k ugÈ ikÃ xÃA

· nh?kZdkyhu tqrkÃ ç;ksxksa ds varxZr eDdk&xsgw¡&ewax 
Qly&ç.kkyh esa ik;k x;k fd tqrkÃ ,oa vo'ks"k 
çcaèku dk xsgw¡ dh mRikndrk ij dksÃ egRoiw.kZ çHkko 
ugÈ iM+k ysfdu eDdk dh mRikndrk laj{k.k —f"k esa 

lkekU; tqrkbZ okys [ksr ls T;knk ikÃ xÃA 

· xsgw¡ dks /kku rFkk eDdk ds vo'ks"kksa dh mifLFkfr esa 
VcksZ gSIih lhMj dk mi;ksx dj lQyrkiwoZd cks;k 
tk ldrk gS ij xUus dh jSVwu Qly esa jksVjh fMLd 
fMªy }kjk xsgw¡ dh fctkÃ çHkkoh :i ls dh tk ldrh 
gSA

· lesfdr iks"k.k çcaèku esa vuq'kaflr moZjdksa 
¼150%60%40½ ukbVªkstu] Q‚LQksjl ,oa iksVk'k dh 

ek=k 15 Vu@gS. dh nj ls ns'kh [kkn dk mi;ksx 
lcls vfèkd mRikndrk nsus okyk ik;k x;kA

· tSfod mRiknu ç;ksx esa 10 ls 30 Vu çfr gS- ns'kh 
[kkn Mkyus ls xsgw¡ dh mPp mRikndrk fdLeksa ¼Mh-ih-
MCY;w 621&50] ,p Mh 2967] ih-ch-MCY;w 550 ,oa 
MCY;w ,p 1105½ dh mRikndrk tk¡pd çtkfr;ksa dh 
rqyuk esa lkFkZd :i esa c<+h ysfdu vuq'kaflr moZjdksa 
¼,u ih ds 150%60%40½ dh rqyuk esa lkFkZd :i ls de 
ikÃ xÃA

· oehZ dEiksLV dk 2-5 ls 7-5 Vu@gS- dh nj ls igyh 
ÇlpkÃ ij fNM+dko dk xsg¡w dh mUur fdLeksa dh xsgw¡ 
mRikndrk ij çHkko ugha ik;k x;kA

· iksVsf'k;e áwwesV ds 10&50 fd-xzke@gS- dh nj ls 
mi;ksx djus ls xsgw¡ dh mRikndrk ,oa xq.koÙkk ij 
dksÃ lkFkZd çHkko ugÈ ik;k x;kA

· /kku dh ijkyh dks e`nk esa feykus ds mijkUr mlesa 25 
izfr”kr vf/kd u=tu nsus ls xsgw¡ dh iSnkokj esa o`f) 
gksrh gSA

· nygu Qlyksa dks eDds ds lkFk vUr%Qlyhdj.k 
djus ls xsgw¡ esa 25 izfr”kr u=tu dh cpr gksrh gSA

· csM IykaÇVx ds vUrxZr f?k;k ¼yksdh½ o rj&ddM+h 
dks ukfy;kas esa ysus ls vf/kd ykHk feyrk gSA

· xsgw¡ dh Qly esa ik, tkus okys ik¡p eq[; [kjirokj 
¼QSysfjl ekbuj] ,ohuk Y;wMksohfl;kuk] iksyhiksxksu 
eksuLIyÃfull] :esDl MsUVkVl vkSj fpuksiksfM;e 
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,Yce½ esa 'kkduk'kh çfrjksèkdrk fodflr gks x;h gSA

· xsgw¡ esa fofHkUu çdkj ds pkSM+h iÙkh okys [kjirokjksa ds 
fu;a=.k ds fy, gy‚fDlQsu$¶yksjDlhik;j 200-6 
¼6-1$194-5½x z ke@gSDVj ;k gy‚fDlQsu$+ 
¶yksjklwye $dkjQsVªsktksu ¼10-21$20½ xzke@gSDVj 
;k eSVlY¶;wjkWu $dkjQsVªsktksu 4$20 xzke@gS- dh 
nj ls Mkyus ij çHkko'kkyh ik, x,A 

· xsgw¡ dh fofHkUu çtkfr;ksa dh ty mi;ksx n{krk ds 
vè;;u ds fy, e`nk ueh ds rhu Lrjksa ij ijh{k.k 
fd;s x,A xsgw¡ dh ty mi;ksx n{krk ,oa fofHkUu 
vtSfod rukoksa esa lqèkkj ds mik;ksa dk irk yxkus ds 
fy, Hkh ijh{k.k fd;s x;sA ;g ijh{k.k laj{k.k vkSj 
ijaijkxr ¼fVyst½ tqrkÃ ç.kkyh ds varxZr fd;s 
x,A fofHkUu ç;ksxksa ds ifj.kkeksa esa ;g ntZ fd;k x;k 
fd ty mi;ksx n{krk ds fy, xsgw¡ dh fofHkUu 
çtkfr;ksa ds chp egRoiw.kZ fHkUurk FkhA lhfer ikuh 
dh miyCèkrk ds rgr 4 Vu çfr gSDVj dh nj ls 
Qly vo'ks"k j[kuk ykHknk;d lkfcr gqvkA 

· ty mi;ksx n{krk rFkk vtSfod rukoksa esa lqèkkj ds 
fy, iksVsf'k;e o lSfyflfyd vEy ds i.kÊ; 
fNM+dko rFkk lSfyflfyd vEy }kjk cht çkÃÇex 
dh Hkwfedk dk vè;u djus ds fy, Hkh ijh{k.k fd;s 
x,A iksVsf'k;e dk i.kÊ; fNM+dko fofHkUu çdkj ds 
rukoksa dks de djus rFkk ty mi;ksx n{krk esa 
ldkjkRed çHkkoksa dh iqf"V djrk gSA

· xsgw¡ dh Qly esa fofu;fer de ÇlpkÃ ds çHkko dh 
tkap ds fy, vuqlaèkku Hkh fd;k x;k rFkk xsgw¡ dh 
Qly ds fy, lw{e ÇlpkÃ ç.kkyh ¼Vidk ,oa 
QOokjk½ dh n{krk dk vè;;u fd;k x;kA fofu;fer 
de ÇlpkÃ ds çHkko ij ç;ksx ds fy, ntZ vkadM+ksa ls 
irk pyrk gS fd ÇlpkÃ ds ikuh esa de ls de 25 
çfr'kr dh cpr laHko gS] vxj ÇlpkÃ dks] Qly dh 
egRoiw.kZ fodkl pj.kksa esa Bhd ls ykxw fd;k tk;sA 
lkekU; ÇlpkÃ ftles dh çfr ÇlpkÃ de ls de 60 
,e-,e- ikuh yxrk gS] ds leku mit 45 ,e-,e- 
çfr ÇlpkÃ ikuh ls Hkh çkIr dh tk ldrh gSA

· o"kZ 2016&17 ds nkSjku dqy 12 mixzg fp= ¼ ikFk 
147 ,oa jks 39]40½ izkIr fd, x,A rRi”pkr~ budh 
ekStsfadax izfØ;k }kjk djuky ftys dk lclsV 
cuk;k x;kA ftvksjsQsajsfUlax ,oa fMftVyhdj.k fof/k 
}kjk djuky ftys dh lhek dk js[kkadu fd;k x;kA 
,Uoh&4-8 lkW¶Vos;j dh lgk;rk ls djuky ftys dh 
Hkwfe mi;ksx ,oa Hkwfe vkoj.k tks fd fofHkUu enksa ds 
varxZr foHkkftr gS ¼xsgw¡] vU; Qly] fjgk;lh] unh] 
taxy bR;kfn½ dks oxhZ—r fd;k x;kA bl o"kZ ds 
nkSjku xsgw¡ Qly dk {ks=Qy djuky ftys esa yxHkx 
176700 gSDVj ik;k x;k tks fd ljdkjh nLrkostksa ls 
yxHkx esy [kkrk gS ¼173947 gSDVj½A blls ;g fl) 
gksrk gS fd fjeksV lsaflax dh enn ls {ks=Qy dk 
vuqeku yxkuk lkFkZd gks ldrk gSA

xq.koÙkk o ewyHkwr foKku 

· VªhVhde ,sfLVoe esa dbZ izHksn pikrh cukus ds fy, 
;ksX; ikbZ xbZ gSa ¼xq.koÙkk vad 10 esa ls 8 ls T;knk½A 
bu izHksnksa esa “kkfey gSa Mh-ch-MCY;w 168 MhchMCY;w 39] 
,p-Mh 2888] lh 306] ds 8027] ds 1317] ,e-,-lh 
],l 6478] ,u vkbZ-,-MCY;w 1415

· iko jksVh@czsM Xksgw¡ dh izHksnksa ;w-,-,l 375½ ,e-,-lh-
,l 6222½ ,e-,-lh-,l 6478½ ,u-vkbZ 5439½ ,u-

vkbZ-MCY;w 1415 esa yksQ vk;kru ≥575 lh-lh ds 
lkFk vPNh czsM x.koÙkk ikbZ xbZA

· ,p-,l 490 izlkj xq.kakd 10-0 ds lkFk fcLdqV ds 
fy, vPNh ikbZ xbZA

· dfB;k xgs  w¡ ¼Vhª Vhde M;~ jw e½ d s iHz kns k as tlS ]s  ,p-vkb Z
8777] ,p-vkb Z 8627] ;-w ,-,l 446 u s gMs kfs ud ieS ku s ij 
7-0@9-0 vda  d s lkFk vPNh ikLrk x.q kkoÙkk fn[kkbAZ

· psd lfgr lHkh ,-oh-Vh izLrqfr;ksa esa Xyw&,1½ 
Xyw&ch1 ,oa Xyw&Mh1 }kjk dksfMM mPp vk.kfod 
Hkkj XywVu lc ;wfuV bdkbZ;ksa dh igpku dh xbZA

· Js"B iztkfr;ksa dh iks"k.k ekinaMksa lfgr vyx&vyx 
xq.koÙkkvksa fo”ks"krkvksa ds fy, igpku dh xbZA
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· ns”k ds 12 LFkkuksa ij mxkbZ xbZ D;w-lh-,l-,u dh 56 
izfof"V;ksa ds nkuksa dk jax :i] ijh{k.k Hkkj] izksVhu ,oa 
volknu eku ds fy, vkadyu fd;k x;kA

· rhu ulZfj;ksa] ,Uk-th-,l-,u ¼103 ykbZusa] bZ-vkbZ-th-
,u ¼108 ykbZusa½ vkSj ,u-Mh-,l-,u ¼80 ykbZusa½ ds 
tuunzO; dks vkbZ-vkbZ-MCY;w-ch-vkj fjlpZ QkeZ½] 
djuky ij mxk;k x;k rFkk mudh tk¡p iks'k.k 
xq.koÙkk ekin.M+ksa ds fy, dh xbZ Js"B ykbZuksa dks 
çtuu ds }kjk xq.koÙkk lq/kkj ds fy;s vuq”kaflr 
fd;k x;kA

· Hkkjr esa foeksfpr xsgw¡ dh 300 ls T;knk ,oa bZ-,e-,l 
}kjk fodflr 500 E;wVsaV ykbZuksa dk QkbZVst ,oa 
QkbZfVd vEy ds fy, ewY;kadu fd;k x;kA gekjh 
ç;ksx”kkyk esa fodflr çR;{k ij[k fof/k dk mi;ksx 
,UtkbZe fØ;k”khyrk ds v/;;u esa fd;k x;k vkSj 
blls iqu:Riknuh; ifj.kke çkIr gq,A bl v/;;u 
}kjk xsg¡w dh fdLeksa esa QkbVst ds Lrj esa 6 xq.kk 
fofo/krk ikbZ xbZA

· ih-ch-MCY;w 502 dh i`"BHkwfe esa fodflr 500 ykbZuksa 
ds ,d lsV esa ls 20 ykbZuksa dks mPp QkbVst Lrj 
¼2000 ,Q-Vh-;w@fd-xzk½ ds fy, p;fur fd;k x;k 
rFkk lw{e rRoksa dh miyC/krk esa lq/kkj ds fy, bUgsa 
vf/kd mit okyh fdLeksa ds lkFk ladj.k ds fy, 
Qly o"kZ 2017&18 esa mxk;k x;kA 

· mPp ikz Vs hu rFkk vf/kd ykgS  ,o a tLr s l s lEcfa /kr v.k q
lpw dk as dh igpku d s fy, thih lh&ch1 thu okyh xgs  ¡w
dh ykbuZ  rFkk vf/kd mit okyh fdLe ,p-Mh 2967 d s
lda j.k l s vkj-vkb-Z ,y fodflr dh xbAZ

· mPp mRikndrk okyh çtkfr;ksa vkSj ukigky ds e/; 
vusd ladj.k cuk, rFkk buls mRiUu ykbZuksa dks 
2017&18 ds nkSjku mxk;k x;k ,oa XywVsu dh 
etcwrh vkSj nkuksa dh dBksjrk ds fy, vkadyu 
fd;kA fcLdqV xq.koÙkk esa lq/kkj ds fy, Xyw&Mh 1 
MCky uy ,oa uje nkuksa dh igpku ds fy, 
v.kq@lwpdksa ¼,e-,-,l½ dk mi;ksx fd;k x;kA

· ukigky esa XYkw&Mh1 Mcy uy lss lEcaf/kr lgçHkkoh 
ekdZj dh igpku dh xbZA ;g ekdZj mPp 
mRikndrk okyh fdLeksa dh fcLdqV dh xq.koÙkk 
c<+kus ds fy, çtuu dk;ZØeksa esa XYkw&Mh1 Mcy uy 
ds LFkkukarj.k esa mi;ksxh gSA

· yo.kh; ruko dh fLFkfr esa mit ds lkFk iksVkf”k;e 
vkSj izksyhu dk egRoiw.kZ ldkjkRed lca/k rFkk 
lksfM;e dk udkjkRed lca/k ik;k x;kA lksfM;e] 
iksVsf”k;e vkSj izksyhu Lrj dhs yo.kh; ruko dh 
fLFkfr esa mPp vkuqoaf'kdrk ;g n”kkZrh gS fd ;s 
y{k.k yko.kh; ruko ds fy, xsg¡w dh fdLeksa ds pquko 
,oa iztUku ds fy, bLrseky fd, tk ldrs gSaA

· yo.kh; ruko lEcaf/kr y{k.kksa ds fy, fpf=r 21 
xq.klw=ksa ij 13 egRoiw.kZ D;w-Vh-,y ik, x,A

Lkkekftd foKku

· o"kZ 2016&17 esa jch Qly l«k ds nkSjku ns”k Hkj esa 
,d&,d gSDVj ds 600 vfxze iafä izn”kZu 83 
leUo;d dsUnzksa dks vkoafVr fd, x, FksA ftuesa ls 
543 vfxze iafä izn”kZuksa dk vk;kstu 79 leUo;d 
dsUnzksa }kjk fd;k x;kA xsgw¡ ds vfxze iafä izn”kZu dks 
19 jkT;ksa esa 1238 fdlkuksa ds 547-4 gSDVj {ks= esa 
vk;ksftr fd;k x;kA

· xsgw¡ ij vf/kdre vfxze iafä izn”kZu mÙkj izns”k 
¼77½] blds ckn e/; izns”k ¼57½ ,oa jktLFkku ¼46½] esa 
vk;ksftr fd, x,A vf/kdre mit ykHk if”pe 
caxky ¼33-82 ifz r'kr½ e as bld s ckn mÙkjk[kMa  ¼29-25 
ifz r'kr½ ,o a >kj[kMa  ¼27-12 ifz r'kr½ e as nt Z fd;k x;kA 
mUur fdLek as d s dkj.k vf/kdre mit ykHk ikz ;}hih; 
{k=s  ¼37-26 ifz r'kr½ e as bld s ckn mÙkj iow h Z enS kuh {k=s  
¼33-39 ifz r'kr½ mÙkjh iorZ h; {k=s  ¼30-41 ifz r'kr½ mÙkj 
if”peh enS kuh {k=s  ¼18-75 ifz r'kr½ ,o a e/; {k=s  ¼16-31 
ifz r'kr½ e as nt Z fd;k x;kA

· e/; {ks= ds bUnkSj dsUnz ij mUur dfB;k xsgw¡ dh 
iztkfr;ksa ds lanHkZ esa ,p-Mh- 8713 M~;wje us vkSlr 
mit 71-50 dqUry@gSDVj] blds ckn ,p-vkbZ- 
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8737 M~;wje us 70-75 dqUry@gSDVj egRoiw.kZ mit 
nhA 

· xsgw¡ ds vfxze iafä izn”kZu esa laLkk/ku laj{k.k 
rduhdksa ds varxZr “kwU; tqrkbZ rduhd esa mit 
izHkko iaruxj dks NksM+dj lHkh dsUnzksa ij ldkjkRed 
,oa xSj&egRoiw.kZ ik;k x;kA lkFk gh jksVkosVj 
rduhd ds ekeys esa Hkh lHkh dsUnzksa ij mit izHkko 
ldkjkRed ,oa xSj&egRoiw.kZ FkkA fHkokuh dsUnz 
Vidk ij flapkbZ ds dkj.k egRoiw.kZ mit ykHk 
gqvkA ohtkiqj dsUnz ij Vidk flapkbZ ds dkj.k mit 
ykHk gqvk ysfdu xSj&egRoiw.kZ FkkA

· vkSlr :Ik ls] vfxze iafä izn”kZu esa xsgw¡ dh uohu 
fdLesa vFkok rduhdksa ds dkj.k ,d #Ik;s ykxr ds 
Åij 2-83 #Ik;s dh vkenuh izkIr gqbZA tcfd 
tk¡pd iztkfr;ksa ds lkFk ;g vkenuh 2-48 #Ik;s FkhA 
fofHkUu jkT;ksa tSls iatkc ls ysdj ukxkySaM rd ;g 
6-51 ls 1-76 #Ik;s rd dk vUrj ns[kk x;kA ogh 
nf{k.kh ioZrh; {ks= ls mÙkjh ioZrh; {ks= esa 3-77 ls 3-
32 #Ik;s rd dk vUrj ik;k x;kA gSIih lhMj ds 
iz;ksx ls 8-25 #Ik;s tcfd QOokjk flapkbZ rduhd 
ds iz;ksx ls 2-10 #Ik;s ns[kus dks feykA 

· lHkh {ks=ksa dh lexz ck/kkvksa ds fo”ys"k.k ls irk pyrk 
gS] fd ubZ laLrqr fdLEkksa ds cht dh vuqiyC/krk xsgw¡ 
mRiknu ,oa mRikndrk dks izHkkfor djus okyh eq[; 
ck/kk FkhaA

· jch Qly l= 2016&17 ds nkSjku tkS ds 100 vfxze 
iafä izn”kZu ns”k Hkj ds 6 jkT;ksa( fgekpy izns”k] mÙkj 
izn”s k] ita kc] gfj;k.kk] jktLFkku ,o a e/; inz ”s k d s 20 
leUo;d dUs nkz  as dk s vkofa Vr fd, x; s Fk]s  ftue as l s 85 
vfxez  ifa ä inz ”kuZ  dk vk;kts u 18 leUo;d dUs nkz  as
}kjk 206 fdlkuk as dh 93-7 gDS Vj Hkfw e ij fd;k x;kA 

· vf/kdre mit ykHk mÙkj izns”k ¼25-33 izfr'kr½ esa] 
blds ckn fgekpy izns”k ¼23-51 izfr'kr½ ,oa e/; 
izns”k ¼19-46 izfr'kr½ esa ntZ fd;k x;k tcfd lcls 
de mit o`f) iatkc ¼05-55 izfr'kr½ esa ns[kh xbZA 
mUur fdLeksa ds dkj.k {ks=h; vkSlr mit ls vfxze 

iafä izn”kZu esa vf/kdre mit ykHk mÙkjh ioZrh; 
{ks= ¼43-21 izfr'kr½ esa blds ckn e/; {ks= ¼39-42 
izfr'kr½ mÙkj iwohZ eSnkuh {ks= ¼36-47 izfr'kr½ ,oa 
mÙkj if”peh eSnkuh {ks= ¼15-16 izfr'kr½ esa ntZ 
fd;k x;k A

· vfxze iafä izn”kZu esa tkS dh ubZ iztkfr;ksa ls tk¡pd 
iztkfr;ksa dh rqyuk esa 16 izfr”kr vf/kd vkenuh 
izkIr gqbZA ns”k ds fofHkUu jkT;ksa ,oa dsUnzksa ij vfxze 
iafä izn”kZu vkSj tk¡pd IykWV ds chp izfr #i;s 
ykxr ij vÆtr vk; esa egRoiw.kZ vUrj ns[kus dks 
feykA izn”kZuksa ds ek/;e ls izfr #i;s ykxr ij 
lokZf/kd vkenuh iatkc ¼6-54 #i;s½ esa] blds ckn 
mÙkj izns”k ¼4-30 #i;s½ ,oa jktLFkku ¼4-02 #i;s½ esa 
vÆtr dh xbZA 

· fofHkUu {ks=ksa dh lHkh ck/kkvksa ds fo”ys"k.k }kjk Li"V 
:Ik ls ladsr feyrk gS fd NksVh tksr ,d xEHkhj 
ck/kk gS blds ckn vkodksa dh mPp dher] Jfedksa dh 
vuqiyC/krk] bR;kfn dks ns”k dh tkS mRiknu ,oa 
mRikndrk dks izHkkfor djus okyh izeq[k ck/kkvksa ds 
#i esa igpku dh xbZ gSA

· jch lhtu 2017&18 ds nkSjku 20 fdlkuksa ds 8 
gSDVj [ksrksa esa gfj;k.kk ds dSFky ftys ds jlhuk o 
gtokuk xkaoksa esa xsgw¡ dh mUur fdLesa MCY;w-ch- 2 ,oa 
,p-ih-ch-MCY;w- 01 ds vfxze iafä izn”kZu dk 
vk;kstu fd, x,A ;s lHkh izn”kZu [ksrh dh lexz 
flQkfj”kksa dk iz;ksx djrs gq, vk;ksftr fd, x, 
rFkk fdlkuksa dks bl dk;ZØe ds rgr izko/kku ds 
vuqlkj mUur fdLeksa ds cht miyC/k djk, x,A

· Qly lhtu 2017&18 ds nkSjku Hkk-Ñ-vuq-i-
&Hkkjrh; xsgw¡ ,oa tkS vuqla/kku laLFkku] djuky] 
Ñf"k ,oa dY;k.k eU=ky; ,oa lacfU/kr dsUnzksa ds 
fo”ks"kKksa ds ny us ijHkuh] fuQkM] iq.ks] vEckyk] 
jksiM+] yqf/k;kuk] iUruxj ,oa vYeksM+k dsUnzksa ij 
vk;ksftr vfxze iafä izn”kZuksa dk voyksdu fd;kA

· e/; izns”k ds losZ{k.k esa vkdM+ksa ds fo”ys"k.k ds 
fu"d"kksZa ls ladsr feyrk gS fd e/; izns”k ds jhok ,oa 
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Nrjiqj ftyksa ds dqy ifjpkyu tksr esa Qly 
{ks=Qy Øe”k% izfr”kr 89-30 izfr”kr ,oa 59-10 
izfr”kr FkkA MkVk bUosyiesaV fo”ys"k.k ¼MhbZ,½ ls 
irk pyrk gS fd xsgw¡ mRiknd 89-30 izfr”kr dh nj 
ls rduhdh #i ls dq”ky gSA tcfd tkS mRiknd 
85&30 çfr”kr dh nj ls rduhdh :i ls dq”ky gSA

· o"kZ 2017&18 ds nkSjku vkfnoklh mi&ifj;kstuk 
¼Vh-,l-ih- ifj;kstuk½ ds rgr ykgkSy ?kkVh 
¼fgekpy izns”k½ ds 15 xkaoksa ds 43 fdlkuksa ds fy, 
Vh-,l-ih- ifj;kstuk ds vUrZxr ÞykgkSy ?kkVh ds 
fdlkuksa dh Ñf"k vk; esa c<+ksÙkjhß ij nks fnolh; 
izf”k{k.k dk;ZØe dk vk;kstu Hkk-Ñ-vuq-i-&Hkkjrh; 
xsgw¡ ,oa tkS vuqla/kku laLFkku] djuky esa fd;k x;kA

· mijksä xfrfof/k;ksa ds vfrfjä] ljdkj ds izeq[k 
fodkl dk;ZØeksa tSls&esjk xk¡o esjk xkSjo] fdlkuksa 
dh vk; nksxquh djus] lkWbygsYFk dkMZ ds izfr 
tkx:drk iSnk djus ls lEcaf/kr xfrfof/k;ksa dk 
lkekftd foKku bdkbZ leUo; djrh gSA

tkS lq/kkj

· [kk| tkS fdLe Mh-MCY;w-vkj-ch 137 dks mÙkjh eSnkuh 
Hkkx vkSj e/; {ks= dh flafpr ,oa le; ij cqvkbZ dh 
n”kk ds fy, tkjh fd;k x;k vkSj Mh-MCY;w-vkj-ch 
160 dks ,ohVh&Vh,l&,ech ds çFke o"kZ ds 
ewY;kadu ds fy;s pquk x;kA

· pkj tsusfVd LVksdksa ¼Mh MCY;w vkj ch 173] Mh MCY;w 
vkj ch 175] Mh MCY;w vkj ch 176 vkSj Mh MCY;w vkj 
ch 180½ dks vn~forh; xq.kksa ds fy, vkbZ-lh-,-vkj-
&,u-ch-ih-th-vkj] ubZ fnYyh esa iathÑr fd;k x;kA

· tk S lefUor mit ijh{k.kk as e as 116 ijh{k.k çfof"V;k as dk s
33 pds  çfof"V;k as d s fo:) 12 dæas k as ij[kk ij x;kA

· ekYV tkS dk;ZØe esa 1178 larfr ifjokjksa ds 492 
ladj ykbZuksa dks mxk;k x;kA QhM tkS dk;ZØe esa] 
816 larfr ds 200 ladj ykbZuksa dks mxk;k x;k Fkk 
LVs”ku mit ijh{k.k esa ls 10 çeq[k thuksVkbZi 
fpfUgr fd;s x;sA

· Mh-MCY;w-vkj-,u-ch 17 vkSj Mh-MCY;w-vkj-,u-ch 23 
fNydk jfgr thuksVkbZi vf/kd mit ds fy;s pquh 
xbZA Mh-MCY;w-vkj-,u-ch 28 ckSuh thuksVkbZi ¼60&65 
ls-eh½ dh igpku dh xbZA

· tkS ds dqy 8179 tuæO; dks lajf{kr j[kk x;kA 
2017&18 dh jch ds nkSjku] 600 tuæO;ksa dks nksckjk 
lajf{kr HkaMkj.k ds fy;s mxk;k x;kA

· rhu varjkZ"Vªh; ijh{k.k ¼vkbZ-ch-okbZ-Vh&,p] ,u-ch-
okbZ-Vh&,p-vkbZ vkSj 4oha th-,l-ch-okbZ-Vh½ vkSj 
varjkZ"Vªh; ulZjh ¼vkbZ-ch-,u&,p-vkbZ-] bu 
cksuZ&,p-vkbZ- vkSj 4oha th-,l-ch-,l-,u-,u½] dqy 
ykbZuksa dks fofHkUu okrkoj.kksa esa ewY;kadu fd;k x;kA 
fofHkUu jkT; Ñf"k fo”ofo|ky; vkSj vkbZ-lh-,-
vkj&laLFkkuksa esa dke dj jgs tkS çtudksa ds fy, 
442 p;fur thuksVkbZi ds cht dh vkiwfrZ dh xbZA 

· çfo"Vh ch-,y&16&17&17 ¼ch-lh-;w 5214½ dks 
>qylk jksx ds çfrjks/k ds e/;e Lrj ¼36½ esa ik;k 
x;kA

· QkbfVd ,flM ds fy, 71 fdLeksa dh tkap dh xbZ 
11 fdLeksa esa <0.8 izfr”kr 39 fdLeksa es 0-8 ls 1-0 
izfr”kr-] 18 esa 1-0 izfr”kr ls 1-5 izfr”kr rFkk 3 esa 1-5 
izfr”kr QkbfVd ,flM ik;k x;kA thuksVkbZi ch-ds 
1127] ch-lh-;w 2237 vkSj ch-lh-;w 2241 esa çksVhu 13-
0 ¼”kq"d Hkkj çfr”kr½ ;k mlls vf/kd vkSj 
larks"ktud ekYV xq.koÙkk ik;h x;hA

· QkbfVd ,flM ds fy, 71 fdLeksa dh takp dh xbZ 
vkSj ftuesa 11 fdLeksa esa ek=k <0.8 izfr”kr] 39 
fdLeksa es 0-8 ls 1-0 izfr”kr-] 18 esa 1-0 izfr”kr ls 1-5 
izfr”kr rFkk 3 esa 1-5 izfr”kr ikbZ x;hA

· 1521-86 dqa- çtud cht dk mRiknu fd;k x;k Fkk] 
ftlesa vkj-Mh 2786 vkj-Mh 2794] ih-,y 426] Mh-
MCY;w-vkj 52 ,oa ,p-;w-ch 113 çtkfr eq[; jghA

· iSnkokj c<+kus esa /kku ds Qly vo”ks"kksa dks mi;ksx esa 
ykuk ykHkkfoUr lkfcr gqvk gSA blds lkFk gh cht 
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vkSj vukt dh xq.koÙkk esa Hkh lq/kkj gqvk gSA ykHk 
izfr”kr ykxr vuqikr Qly vo”ks"kksa ds lkFk tkSSSSSS 
iSnk djus esa vf/kd ik, x;sA

· moZjd dh flQkfj”k ck;ksQfVZykbtj ek=k ds lkFk 
ikajifjd fof/k dh rqyuk ¼,t+ksVkscSDVj $ ih-,l-ch 
cSDVhfj;k½ ds mi;ksx ds lkFk ls mRikndrk esa o`f) 
gqbZA ck;ksfeDl ck;ksQfVZykbtj ds e/; {ks= esa 
csgrj ifj.kke çkIr gq;sA

· Dyksj esDokV ¼lh-lh-lh½ 1-25 yh@gS rFkk bFksQksu ds 
ç;ksx ls vf/kd mit çkIr gqbZ ,oa ikS/ks dh m¡pkbZ Hkh 
de gqbZA

· tkS dh 11 thuksVkbZi dh igpku psik lgu”khy ds 
:i esa dh xbZA thuksVkbZIl v.kqlwpd ,p-oh-b-,l-
,Q 16-1013 ,aM ch-vkj-tsM chVk Xywdku dh ek=k 
ds fy;s fpfUgr fd;s x;sA

{ks=h; dsaæ f'keyk

· bl o"kZ ds nkSjku O;kogkfjd :i ls xsgw¡ vkSj tkS ds 
jrqvk jksxksa dk T;knk foLrkj ugÈ ns[kk x;kA mÙkjh 
Hkkjr esa xsgw¡ ds ihys jrqvk dh dqN ?kVukvksa dks ns[kk 
x;k Fkk] tks dsoy dqN gh {ks=ksa rd lhfer jgkA

· Hkkjr vkSj iM+kslh ns'kksa esa xsgw¡ vkSj tkS ds jrqvk jksxksa 
dh ?kVukvksa dks tkuus ds fy,] Hkkjr ds 12 jkT;ksa 
vkSj nks iM+kslh ns'kksa ls 1300 ls vfèkd jrqvk uewus 
,d=@çkIr fd, x,A bueas ls 910 uewus dk 
fo'ys"k.k iwjk fd;k x;kA bl nkSjku ihys jrqvk dh 
vkcknh ihyk jrqvk çfrjksèkh thUl-okÃ-vkj 5] okÃ-
vkj 10] okÃ-vkj 11] okÃ-vkj]  okÃvkj 13] okÃvkj 
14] okÃvkj 15 vkSj okÃ-vkj-,l-ih ds fy,] dkys 
jrqvk dh vkcknh çfrjksèkh thUl-,l-vkj 26] ,l-vkj 
27] ,l-vkj 31] ,l-vkj 32] ,l-vkj 35] ,l-vkj 39] 
,l-vkj 40] ,l-vkj 43] ,l-vkj-Vh-Vh 3 vkSj ,l-
vkj-Vh-,-,e-ih-ds fy, rFkk Hkwjk jrqvk dh vkcknh 
çfrjksèkh thUl-,y-vkj 24] ,y-vkj 25] ,y-vkj 29] 
,y-vkj 32] ,y-vkj 39] ,y-vkj 42 vkSj ,y-vkj 45 
ds fy, vçHkkoh jghA 

· xsgw¡ ds ihys jrq, ds 56 çfr”kr uewuksa esa 46,l119 
dks ns[kk x;k] ftles fiNys o"kZ dh rqyuk esa 6 
çfr”kr dh o`f) ntZ dh xÃ] blds ckn 34 çfr”kr 
uewuksa esa 110,l119 dks ns[kk x;k A xsg¡ ds dkyk 
jrqvk çHksn 40, dks lokZfèkd uewuksa esa ns[kk x;k 
blds ckn çHksn 11 dks ns[kk x;kA xsgw¡ Hkwjk jrqvk ds 
çHksn 77&9 ¼46 çfr”kr½ us çHksn 77&5 ¼25 çfr”kr½ 
dh txg ys yh gSA

· ,ohVh çFke ,oa f}rh; o"kZ dh 151 ykbZuksa] 
,uchMh,l,u] ÃchMh,l,u vkSj czhMj lkexzh dh 
lfgr dqy 3600 ykbZuksa dk ewY;kadu xsg¡w ds rhu 
jrqvksa ds fofHkUu çHksnksa ds f[kykQ fd;k x;kA ,ohVh 
f}rh; o"kZ dh fdlh Hkh çfo"Vh esa dkys] Hkwjs vkSj ihys 
jrqvk ds lHkh çHksnksa ds fy, çfrjksèkdrk ugÈ ns[kh 
x;hA ,ohVh f}rh; o"kZ dh fdlh Hkh çfo"Vh esa ihyk 
jrqvk ds lHkh çHksnksa ds fy, çfrjksèkdrk ugÈ ns[kh 
x;hA lkr çfof"V;ka lhvksMCY;w ¼MCY;w½ ¼lh½] 
,pMCY;w 2044 ¼lh½] ,pMCY;w 5216 ¼lh½] ,e,lh,l 
6222 ¼lh½] ,eih 3288 ¼lh½] ,uvkÃ,MCY;w 1415 
¼lh½ vkSj ;w,,l 446 us Hkwjk jrqvk ds lHkh çHksnksa dks 
çfrjksèk çnku fd;k] tcfd ikap çfof"V;ksa oh,y 892 
¼lh½] ,pMh 3043 ¼lh½] MhchMCY;w 110] Vh,y 2942 
¼lh½ vkSj Vh,y 2969 ¼lh½ us dkys jrqvk ds lHkh 
çHksnksa ds fy, çfrjksèkdrk fn[kkÃA 

· ikap okÃvkj ¼okÃvkj2] okÃvkj9] okÃvkj18] 
okÃvkj27 vkSj okÃvkj ,½] 10 ,yvkj ¼,yvkj1] 
,yvkj2,] ,yvkj3] ,yvkj10] ,yvkj13] ,yvkj1] 
,yvkj23] ,yvkj24] ,yvkj26 vkSj ,yvkj34½ vkSj 
14 ,lvkj thUl ¼,lvkj2] ,lvkj5] ,lvkj7ch] 
,lvkj8,] ,lvkj8ch] ,lvkj9ch] ,lvkj9b] 
,lvkj11] ,lvkj13] ,lvkj24] ,lvkj25] 
,lvkj28] ,lvkj30 vkSj ,lvkj31½ dks Øe'k% 
izfr”kr 125] 134 vkSj 131 ykbZuksa esa ns[kk x;kA

· xsgw¡ ds çeq[k ,l,vkj jsxqysVj vkSj phuh VªkaliksVZj 
thUl dks xsgw¡ ds iÙkh jrqvk çfrjksèkdrk ds nkSjku 
muds çfrys[ku ds fy, ,d vè;;u fd;k x;k FkkA 
lanHkZ thu vfHkO;fä fLFkjrk vè;;u ds urhts 
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crkrs gSa fd çkjafHkd iÙkh jrqvk çfrjksèkdrk ds nkSjku 
fofHkUu le; varjky ij ;wchvkÃ dks xsgw¡ esa lcls 
fLFkj lanHkZ thu FkkA ,l,vkj ls lacafèkr thu 
¼Vh,ÃMh,l 1] Vh,uMhvkj 1] Vh,ih,Mh 4] 
Vh,lthVh 1] Vh,,p,lih 90] Vh,vkj,vkj1] 
Vh,ÃMh,l 5] Vh,,uihvkj 1 vkSj Vh,ih,,y½ vkSj 
phuh VªkaliksVZj thUl ¼Vh,,pVhih@,yvkj 67 vkSj 
Vh,,lVhih 13 ,½ esa buksD;wys'ku ds i'pkr~ 
vyx&vyx le; Çcnqvksa tSls 0] 1] 3] 6] 12] 24vkSj 
48 ?kaVs ds varjky ij lkis{k vfHkO;fä çksQkby dks 
laxr vkSj vlaxr baVjsD'ku ds nkSjku varj thu 
vfHkO;fä iSVuZ dks ns[kk x;kA

· pkj jrqvk çfrjksèkh tsusfVd LV‚d ,Q,yMCyw18] 
,Q,yMCyw31] ,Q,yMCyw32 vkSj ,Q,yMCyw33 dks 
,uchihthvkj] uÃ fnYyh ds lkFk iath—r fd;k 
x;kA

· xsgw¡ jksx fuxjkuh ulZjh vkSj lkdZ xsgw¡ jksx fuxjkuh 
ulZjh vk;ksftr dh xb±A xsgw¡ dh CykLV chekjh rFkk 
;wth 99 çdkj ds xsg¡w dk dkyk jrqvk Hkkjr vkSj 
iM+kslh ns'kksa esa ugÈ ns[kk x;kA bl o"kZ ds nkSjku xsgw¡ 
dh chekfj;ksa fo'ks"k :i ls jrqvk dh ?kVuk,a de FkÈA

· fofHkUu jrqvk jksxtudksa ds 144 çHksnksa dks jk"Vªh; 
HkaMkj es lajf{kr fd;k x;kA Hkkjr esa jrqvk jksxksa dh 
egkekjh cukus ds fy, xsgw¡ vkSj tkS jksxtudksa ds 
çHksnksa ds ukfHkd vkSj cM+h [ksi dh vkiwÆr 57 dsUæksa@ 
oSKkfudksa dks dh x;hA

{ks=h; dsaæ nykax eSnku ¼ykgkSy vkSj Lihfr½

· xsgw¡ vkSj tkS esa vuqokaf”kd lqèkkj ds fy, bu Qlyksa 
dh yxHkx 28]000 ykbZuksa dk larfr o`f)dj.k fd;k 
x;k A

· ns'k ds xsgw¡ 'kksèkdrkZvksa }kjk xsgw¡ esa 500 ls vfèkd 
lqèkkjkRed ladj.k dk dk;Z fd;k x;kA

· xsgw¡ vkSj tkS dh yxHkx 10000 ykbZuksa dh ihyk jrqvk 
vkSj pwÆ.ky vkflrk jksxksa ds fy, tkap dh xÃ 

· xsgw¡ ds 9000 vkSj tkS ds 2000 tuuæO;ksa dks çk—frd 
ifjfLFkfr;ksa esa lajf{kr fd;k tk jgk gSA

· xsgw¡ dh fdLe MhchMCY;w 168 dk 7 dqary ls vfèkd 
cht mRiknu fd;k x;kA

· tutkrh; mi ;kstuk ds rgr fnukad 4&5 fnlacj] 
2017 ds nkSjku Hkkjrh; xsgw¡ ,oa tkS vuqlaèkku laLFkku] 
djuky esa —f"k vk; dks c<+kus ij fdlkuksa ds fy;s 
,d çf'k{k.k dk;ZØe dk vk;kstu fd;k x;k A bl 
çf'k{k.k dk;ZØe esa ?kkVh ds 42 fdlkuksa us Hkkx 
fy;kA

cht vkSj vuqlaèkku QkeZ fglkj

· ÇlpkÃ dh leL;k ds dkj.k jch 2017&18 esa] dqy 
190 ,dM+ —f"k Hkwfe esa Qly mRiknu dk;ZØe ds 
fy, dsoy 52-14 ,dM+ dk mi;ksx fd;k tk ldkA

· dqy cksÃ x;h 52-14 ,dM+ Hkwfe esa ls 38-40 ,dM+ Hkwfe 
dk ç;ksx xsgw¡ ds cht mRiknu ds fy, rFkk 'ks"k 13-
74 ,dM+ Hkwfe dk mi;ksx tkS ds cht mRiknu 
dk;ZØe ds fy, fd;k x;k A

· jch 2017&18 esa dqy 461-24 dqary çtud cht dk 
mRiknu fd;k x;k ftlesa ls 371-15 dqary çtud 
cht xsgw¡ dk Fkk vkSj ckdh 90-0 9 dqary çtud cht 
tkS dk Fkk A

· çtud cht ds vykok 84-75 dqary xsgw¡ feJ.k vkSj 
3-04 dqary tkS feJ.k çkIr fd;k x;k A

vU; laLFkkxr xfrfofèk;k¡

· 56 o as vf[ky Hkkjrh; xgs  ¡w vkjS  tk S vulq èa kku dk;dZ rk Z
ehÇVx dk vk;kts u fnukda  25&28 vxLr] 2017 d s
nkjS ku ch-,p-;]w  okjk.klh e as fd;k x;kA mn?~ kkVu 
lekjkgs  d s e[q ; vfrfFk] dæas h; —f"k ,o a fdlku dY;k.k 
e=a h] Hkkjr ljdkj] ekuuh; Jh jkèkk ekgs u Çlg th FkAs

· 10 vDVwcj 2017 dks Hkkjrh; xsgw¡ ,oa tkS vuqlaèkku 
laLFkku] djuky esa cht fnol vkSj jch dk;Z'kkyk dk 
vk;kstu fd;k x;k A
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· laLFkku vuqlaèkku ifj"kn ¼vkÃvkjlh½ dh cSBd 
fnukad 16&17 vDVwcj] 2017 ds nkSjku M‚ thih 
Çlg] funs'kd egksn;] Hkkjrh; xsgw¡ ,oa tkS vuqlaèkku 
laLFkku] djuky dh vè;{krk esa gqÃ A

· laLFkku dh 'kksèk lykgdkj lfefr dh cSBd fnukad 
26&27 vDVwcj 2017 ds nkSjku M‚ ,p ,l xqIrk ¼iwoZ 
egk funs'kd] chlk vkSj iwoZ funs'kd] iwlk] uÃ 
fnYyh½ dh vè;{krk esa gqÃ A

· Hkk-—-vuq-i-&Hkkjrh; xsgw¡ ,oa tkS vuqlaèkku laLFkku] 
djuky us 9 Qjojh 2017 dks g"kZ ds lkFk viuk 
LFkkiuk fnol euk;kA M‚ vkj ch Çlg ¼pkalyj 
lh,;w bEQky ,oa iwoZ vè;{k ,,lvkjch] uÃ fnYyh½ 
lekjksg ds eq[; vfrfFk FksA

· laLFkku e as fnukda  15 flrca j&3 vDVcw j 2017 d s nkjS ku 

LoPNrk vfHk;ku i[kokM+k vk;kfs tr fd;k x;kA

· fnukad 21 twu] 2017 dks laLFkku esa varjkZ"Vªh; ;ksx 
fnol iw.kZ mRlkg ds lkFk euk;k x;kA

· ns'k dk 71ok¡ Lora=rk fnol fnukad 15 vxLr 2017 
dks iw.kZ mRlkg ds lkFk euk;k x;k A

· ns'k dk 69ok¡ x.kra= fnol fnukad 26 tuojh 2018 
dks /kwe&/kke ds lkFk euk;k x;k A

· Jh jkèkk eksgu Çlg] ekuuh;] dsaæh; —f"k ,oa fdlku 
dY;k.k ea=h] Hkkjr ljdkj us 10 ekpZ] 2018 dks 
laLFkku dk nkSjk fd;kA

· Jh NfcysUæ jkmy] fo'ks"k lfpo ¼Mh , vkj Ã½ vkSj 
lfpo ¼vkÃ lh , vkj½ us 23 uoacj 2017 dks Hkkjrh; 
xsgw¡ ,oa tkS vuqlaèkku lLa Fkku] djuky dk nkjS k fd;kA
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Crop Improvement

New improved wheat varieties and genetic stocks

Ÿ Seven new wheat varieties comprising �ve bread 
wheat varieties namely K 1317, DBW 168, DBW 
173, UAS 375, HI 1612 and two durum varieties viz., 
MACS 4028 (d) and HI 8777 were released by the 
Central Sub-Committee on Crops Standards, 
Noti�cation and Release of  Var iet ies for 
Agricultural Crops (CVRC) for different production 
conditions and agro-ecological zones in the 
country.

Ÿ Wheat varieties DBW 168 (Irrigated timely sown 
conditions of PZ) and DBW 173 (Irrigated, late 
sown conditions of NWPZ) developed by IIWBR, 
Karnal were released for commercial cultivation 
by the CVRC.

Ÿ Fourteen wheat genetic stocks having signi�cant 
levels of resistance against diseases and soft 
grains suited for biscuit making were found 
suitable for registration by the Plant Germplasm 
Registration Committee of NBPGR, New Delhi.

Multi-location evaluation of wheat genotypes 
under AICRP on Wheat and Barley

Ÿ The multi-location evaluation for yield, disease, 
quality and agronomic characteristics in wheat 
genotypes developed by breeders comprising 
401 entries alongwith 63 check varieties in 25 trial 
series was conducted at149 centres spread all over 
the country. Out of 415 trials conducted the data 
for 279 trials were found qualifying for reporting 
based on set norms. 

Ÿ The Varietal Identi�cation Committee (VIC) during 
ththe 56 All India Wheat & Barley Research Workers' 

Meet held at BHU, Varanasi from 25-28 August, 
2017 considered 6 wheat genotypes (DBW 173, HI 

1612, DBW 168, UAS 375, HI 8777(d), MACS 
4028(d)) tested in �nal year of AVTs for varietal 
identi�cation.

Ÿ The promising entries based on signi�cant 
superiority for yield and disease resistance were 
identi�ed for promotion to the next stage of 
varietal evaluation process. Among the 59 AVT 
genotypes tested this year only 4 genotypes were 
found signi�cantly superior and promoted to AVT-
II. From among the 30 genotypes tested in 7 
special trials conducted for speci�c requirements, 
four genotypes in special trial for very late 
conditionwas found promising for promotion.

Ÿ Out of a total of 277 entries tested in NIVTs and 38 
entries in IVTs, 68 genotypes (56 of bread wheat 
and 12 of durum wheat) were found promising for 
promotion to AVTs.

Seed production

Ÿ To meet the demand of breeder seed production 
in the country, a surplus production of 13029.22q 
i.e. 35174.91q against an allocation of 22145.69q 
breeder seed of 157 wheat varieties was produced 
at allocated centres. Nucleus seed totaling 
1610.97q of 163 varieties was also produced 
showing a surplus production of 604q over the 
indented quantity. 

Germplasm conser vation,  evaluation and 
distribution

Ÿ As part of germplasm exchange, institute supplied 
1495 accessions to various indenters within the 
country for utilization and seven new registered 
genetic stocks were received from NBPGR for 
multiplication and conservation.

Ÿ 502 indigenous and exotic accessions of wheat 
were characterized at IIWBR, Karnal. Promising 
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donors for various yield component traits and 
quality were identi�ed for use in breeding.

Ÿ A core set consisting 122 accessions was 
developed from the base collection of 7038 
accessions using power core software

Ÿ The registration proposal of WB 2 was submitted 
to the PPV&FRA, New Delhi for seeking protection 
under PPV&FRA, 2001 under extant category.

Ÿ 13 candidate varieties were tested against 44 
reference varieties in two DUS trials.

Salient points from research projects 

Ÿ In the pre-breeding programme, 200 accessions of 
10 wild species of wheat (3 diploid and 7 
tetraploid), were evaluated for phenological, 
physiological, agronomical traits and diseases. 
Thirty synthetic lines were evaluated under harsh 
conditions for heat stress tolerance. Eighteen F  2

populations were evaluated under conservation 
agriculture (CA) conditions at Hisar farm for 
identi�cation progenies suited to CA.

Ÿ DBW 173, tolerant to terminal heat under late 
sown conditions (HSI = 0.98) was identi�ed and 
released for cultivation under irrigated late sown 
conditions of NWPZ under wheat improvement 
programme for high productive environments of 
Northern India project. In this project 12 
promising entries were promoted to NIVTs out of 
21 tested in IIWBR station trials. DBW 187 was 
promoted to AVT-II under irrigated timely sown 
conditions of NEPZ while DBW 223 and DBW 237 
were promoted to different AVTs from this project.

Ÿ In the breeding wheat genotypes for eastern 
region project, three genotypes LBRIL 189 (spot 
blotch resistance), DBW 150 (heat tolerance) and 
LBPY 11-2 (earliness and bold grains) were 
registered as genetic stocks.

Ÿ In view of the reports of appearance of wheat blast 
in Bangladesh, IIWBR initiated an anticipatory 
breeding programme and constituted a special 

trial/nursery of 88 entries and planted in West 
Bengal  and Assam along the borders of 
Bangladesh.

Ÿ In the project on wheat improvement for warmer 
areas, 262 new crosses were attempted to 
incorporate desirable traits. Four entries were 
evaluated in different NIVTs and two entries DBW 
221 & DBW 252 were evaluated in AVTs.10 
promising lines were shared with 30 cooperating 
centres as part of NGSN.

Ÿ From the improvement of durum wheat for grain 
quality programme, QLD46 (high grain protein 
content) and QLD49 (soft grain) were registered as 
genetic stocks. 

Ÿ I n  s p r i n g  x  w i nte r  w h e at  hy b r i d i z at i o n 
programme,71 single crosses and 178 three-way 
or composite crosses were made to bring in new 
variability into spring wheats.Eight entries were 
contributed to national coordinated varietal trials. 
Spring x Winter Wheat Segregating Stock Nursery 
(SWSN) comprising 46crosses in F2 generation 
was shared with the six cooperating centres.

Biotechnological interventions 

Ÿ A DNA barcode of the 306 genotypes has been 
developed using 54 SNP marker for use as 
signature to distinguish them.

Ÿ A comprehensive report on De novo wheat root 
tissue transcriptome data under drought stress 
condition was generated.

Ÿ TaSSRDb: wheat microsatellite database was 
developed comprising 476169 SSR markers.

Ÿ Genome wide association studies (GWAS) was 
conducted using high density 35K SNP chip to 
d e t e c t  s i g n i � c a n t  M TA s  w i t h  2 7  a g r o -
morphological characters.

Ÿ M e t a g e n o m i c  s t u d i e s  o f  s p r i n g  w h e a t 
rhizosphere under high temperature and drought 
was initiated.



Ÿ Expression of TaWRKY transcription factor family 
was studied in wheat under heat and drought 
conditions

Ÿ Released wheat varieties were studied for their 
source and sink characters of photosynthesis to 
�nd further opportunities for yield improvement.

Crop Protection 

Ÿ The threats of yellow rust in northern India and of 
wheat blast in Eastern India were successfully 
averted through strategy planning and strict vigil 
as well as creating awareness among farmers and 
state government agencies. 

Ÿ A number of genotypes possessing resistance to 
multiple diseases and insect pests were identi�ed 
and 51 numbers of such genotypes were shared 
with wheat breeders. 

Ÿ The Karnal bunt incidence was nil in Central and 
Peninsular zones during 2016-17 crop season like 
in previous years and these zones may be used for 
production of wheat free from Karnal bunt. 

Ÿ The wheat varieties and entries of yield trials were 
tested against most prevailing and recent 
pathotypes, 110S119, 110S84 and 40S119 and 
number of varieties and entries were found 
resistant (ACI 0-10.0). 

Ÿ 200 wheat germplasm lines were inoculated with 
loose smut, 33 lines were found free from infection 
and 76 were resistant (< 10% incidence).  A total of 
93 were free from �ag smut and 65 were resistant. 

Ÿ A simple and rapid method based on speci�c 
polymerase chain reaction (PCR) for the detection 
of Urocystis agropyri, the causal agent of �ag smut 
of wheat was developed.

Ÿ A total of 40 varieties were sent for testing against 
wheat blast caused by Magnaporthe oryzae 
pathotype Trit icum  in Bol ivia and under 
containment facility in USA. Out of these �ve were 
found promising including most popular wheat 
variety HD 2967.

Ÿ An adhoc IPM of wheat blast was prepared and 
given to state agriculture departments through 
DAC & FW in Eastern India.  

Ÿ A  t ra ining programme ent it led “Disease 
surveillance and healthy seed production of 

rdwheat” was organized on 3  February, 2017   for 
cooperators and extension agencies of state 
agriculture departments at BCKV, Kalyani.  

Ÿ Three Indian scientists were trained on wheat 
blast in Bangladesh, Bolivia, USA and Mexico. 

Ÿ A total of 98 wheat varieties (T. aestivum) and (T. 
durum) were tested to determine the resistance 
levels against foliar aphid i.e. Rholosiphum maidis 
alongwith 20 wild Aegilops spp.  

Ÿ The settling test and fecundity was measured to 
assess the antixenotic effects of selected varieties 
from all 3 ploidy level (T. aestivum, T. durum and Ae. 
spelltoides). 

Ÿ Incidence of foliar aphids and termite damage was 
maximum in conventional tillage whereas root 
aphid and pink stem borer infestation were 
highest in zero tillage system. 

Ÿ In an experiment to determine the effect the 
irrigation on termite infestation, the highest 
termite infestation of 7.5 % was recorded under 
limited irrigation as compared to 2.9 % under 
normal irrigation. 

Ÿ Under wheat varietal resistance studies for 
storage insect pests (Rhyzopertha dominica       
and Sitophilus oryzae), highest orientation  
behaviour (9.2 adults) of  R. dominica  was 
recorded in variety DBW-88 and lowest (5.0) in 
variety HD-2967. 

Resource Management

Ÿ It has been observed that the long term effect of 
various tillage options in wheat as well as in rice 
under rice-wheat system had non-signi�cant 
effect on wheat productivity. 
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Ÿ The long term effect of tillage in wheat was not 
signi�cant but the tillage in rice, especially zero-
tillage transplanting, adversely affected the 
productivity of rice.

Ÿ The tillage and residue management as well as 
their interaction with wheat genotypes were not 
signi�cant.

Ÿ In a long term tillage experiment in maize-wheat-
green gram systems indicated that the wheat crop 
was not  affec ted by t i l lage and res idue 
management. However better maize yield was 
recorded in conservation agriculture compared to 
conventional tillage system.

Ÿ Wheat can be successfully sown using Turbo 
Happy Seeder in the presence of full loose residues 
of rice and maize. Whereas, in sugarcane ratoon, 
wheat can be sown by using Rotary Disc Drill. 

Ÿ Integrated Nutrient Management consisting of 
application of recommended doses of chemical 
fertilizers (NPK 150:60:40) with 5 t/ha FYM was 
found the highest yielder.

Ÿ In organic production of HYVs (DPW 621-50, HD 
2967, PBW 550 and WH 1105) of wheat, the yield 
increased with increase in FYM dose from 10 to 30 
t/ha in comparison to control but the productivity 
r e m a i n e d  s i g n i � c a n t l y  l o w e r  t h a n  t o 
recommended doses of chemical fertilizers (NPK 
150:60:40).

Ÿ Top dressing of vermi-compost at 2.5, 5.0 and 7.5 
t/ha at �rst irrigation was not found much 
bene�cial for yield improvement of HYVs.

Ÿ The yield and quality of wheat were not 
signi�cantly in�uenced by potassium humate 
application from 10 to 50 kg/ha.

Ÿ Result on residue management revealed that rice 
straw incorporation coupled with 25% more N 
application enhanced the wheat yield.

Ÿ Intercropping of pulses with maize saved 25% 
nitrogen in subsequent wheat crop.

Ÿ Relay cropping of bottle guard (ghia) and tarkakari 
in furrows recorded higher income than sole 
wheat crop under bed planting.

Ÿ Five weeds (Phalaris minor, Avena ludoviciana, 
Polypogon monspliensis, Rumex dentatus and 
Chenopodium album) infesting wheat crop have 
evolved herbicide resistance.

Ÿ For control of diverse broadleaf weeds, ready-mix 
combinations of Halauxifen + �uorxypyr 200.6 
(6.1+194.5) g/ha or Halauxifen+Florasulam+ 
Carfentrazone at 10.21+20 g/ha or metsulfuron + 
carfentrazone4 + 20 g/ha were found effective in 
wheat.

Ÿ Under the project “Improving water use efficiency 
and mitigate abiotic stresses in wheat under 
conservation and conventional tillage practices, 
experiments were conducted to study the water 
use efficiency of wheat genotypes under various 
moisture levels. Residue retention to the tune of 4 
ton/ha proved advantageous under limited water 
availability. 

Ÿ Investigations were carried out to study the role of 
foliar application of potassium, salicylic acid and 
seed priming with salicylic acid in mitigating the 
abiotic stresses. Foliar application of potassium 
con�rmed its positive impact on various kinds of 
abiotic stresses. 

Ÿ The efficiency of micro irrigation system for wheat 
crop was also studied. Data revealed that, at least 
25 per cent saving in irrigation water is possible, if 
irrigations were applied precisely at critical 
growth stages of wheat crop to harvest the same 
yield as it in normal irrigations of 60 mm water 
�ooding per irrigations.

Ÿ Satellite images of path 147 and row 39 & 40 for 
the wheat season 2016-17 covering Karnal district 
w a s  d o w n l o a d e d  f r o m  t h e  w e b s i t e 
https://earthexplorer.usgs.gov. (digitized using 
QGIS software) and the images were then 
classi�ed using different region of interest's viz. 

https://earthexplorer.usgs.gov


wheat, other crops, fallow land etc. The observed 
and reported wheat acreage for the season 2016-
17 was estimated to be 176700 and 173947 ha, 
respectively. The observed LULC area of Karnal has 
been compared with  the  repor ted area 
(http://aps.dac.gov.in/). 

Quality and Basic Sciences

Ÿ In bread wheat (T. aestivum), several genotypes 
were identi�ed having good chapati making 
quality (score >8.0/10.0) such as DBW 168, DBW 
39, HD 2888, C 306, K 8027, K 1317,  MACS 6478 
and NIAW 1415

Ÿ Bread wheat genotypes namely UAS 375, MACS 
6222, MACS 6478, NI 5439, NIAW 1415 expressed 
good bread quality with loaf volume ≥575cc. 

Ÿ HS 490 was found good for biscuit with >10.0 
spread factor. 

Ÿ T. durum wheat genotypes such as HI 8777, HI 
8627, UAS 446 showed good pasta making quality 
scoring 7.0/9.0 on hedonic scale.

Ÿ High molecular weight glutenin subunits 
encoded at Glu A1, Glu B1 and Glu D1 loci were 
identi�ed in all the AVT entries including checks.

Ÿ Promising genotypes were identi�ed for 
individual quality characteristics including 
nutritional parameters and variability was 
ascertained at the country level.

Ÿ Quality component Screening Nursery of 56 
entries grown at 12 locations was evaluated for 
grain appearance,  protein content ,  and 
sedimentation volume and hectolitre weight. 

Ÿ Germplasm of three nurseries i.e. NGSN (103 lines), 
EIGN (108 lines) and NDSN (80 lines) was analysed 
for processing cum nutritional quality parameters.

Ÿ More than three hundred released varieties of 
wheat in India and 500 mutant lines developed by 
EMS mutagenesis were evaluated for phytase and 
phytate levels. Direct assay method developed in 

our laboratory was used in assaying enzyme 
activity which gave reproducible results. There 
were 6 fold variations in phytase levels among the 
varieties studied in this investigation. 

Ÿ Among a set of  500 mutant l ines in the 
background of PBW502, 20 were identi�ed having 
high phytase level (>2000 FTU/kg).

Ÿ RILs have been developed using wheat line 
containing Gpc-B1gene and high yielding variety 
HD 2967 for identi�cation of molecular markers 
associated with high grain protein content and Fe 
& Zn concentrations.

Ÿ Several crosses were attempted between High 
yielding varieties of wheat and Nap Hal and the 
derived populations were evaluated for gluten 
strength and grain hardness. Molecular marker 
assisted selection (MAS) was used in identifying 
Glu-D1 double null and soft grain characteristics 
for improving biscuit making quality.

Ÿ A co-dominant marker associated with Glu-D1 
double null in Nap Hal was identi�ed. The marker 
is very useful in breeding to transfer Glu-D1 
double null into high yielding backgrounds for 
improving biscuit making quality of wheat.

Ÿ Signi�cant positive correlations of K+ and proline 
content and negative correlation of Na+ content 
with grain yield were identi�ed under salt stress. 
K+, Na+ and proline content exhibited high 
heritability under salt stress indicating that the 
traits can be used for screening and breading of 
wheat genotype for salinity tolerance.

Ÿ Thirteen signi�cant QTLs were detected on 10 
Chromosomes of the 21 chromosomes mapped 
for different salt tolerant traits.

Social Sciences

Ÿ During the wheat crop season 2016-17, 600 
WFLDs of one hectare each were allotted to 83 
cooperating centres,  of  which 543 were 
conducted through 79 cooperating centers. These 
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WFLDs covered 547.4 hectares area of 1238 
farmers in 19 states.  

Ÿ In case of improved durum wheat varieties, HD 
8713 (d) gave a signi�cant average yield of 71.50 
q/ha followed by HI 8737 (d) (70.75 q/ha) at Indore 
centre in CZ.

Ÿ Among RCTs, the zero tillage technology under 
wheat FLDs has shown positive but non-
signi�cant impact at all the centers except 
Pantnagar.  The performance of rotavator 
technology under WFLDs has shown positive and 
non-signi�cant impact at all the centers. A 
signi�cant yield gain due to sprinkler irrigation 
was observed at Bhiwani center. Yield gain due to 
drip irrigation at Vijapur center was noticed but 
non-signi�cant. 

Ÿ On an average, wheat varieties or technologies 
demonstrated in FLDs gave `2.83 per rupee of 
investment in comparison to the check varieties 
(`2.48). The returns from FLDs ranged from `6.51 
(Punjab) to `1.76 (Nagaland) across states, `3.77 
(SHZ) to ̀ 2.32 (NHZ) across zones and ̀ 8.25 (Happy 
Seeder) to ̀ 2.10 (Sprinkler) across technologies. 

Ÿ The analysis on production constraints across 
zones revealed that non-availability of seed of 
newly released variety was the major constraints.

Ÿ During the rabi crop season 2016-17, 100 BFLDs 
were  allotted  to 20 different  cooperating  
centers all over India in six states namely, HP, UP, 
Punjab, Haryana, Rajasthan and MP of  which 85 
were conducted  by 18 centers,  covering 93.7 
hectares area of  206 farmers. 

Ÿ The highest increase in barley yield was recorded 
in UP (25.33 %), followed by HP (23.51 %) and MP 
(19.46 %). The lowest increase in yield was 
reported in Punjab (05.55 %). The yield gain due to 
improved varieties over regional mean yield was 
highest in NHZ (43.21 %), followed by CZ (39.42 %), 
NEPZ (36.47 %) and NWPZ (15.16 %).  

Ÿ The improved barley varieties demonstrated in 

FLDs gave around 16 per cent better returns in 
comparison to the check. Punjab registered the 
highest returns per rupee of investment (`6.54), 
followed by Uttar Pradesh (`4.30) and Rajasthan 
(`4.02). 

Ÿ Overall analysis of constraints in different barley 
production zones clearly indicated that small land 
holding, followed by high cost of inputs and non-
availability of labour affected barley production 
and productivity of the country.

Ÿ During rabi 2017-18, 20 acres (8 hectares) WFLDs 
were conducted at 20 farmers' �elds in the villages 
namely Rasina and Hajwana in Kaithal district of 
Haryana state using varieties WB 2 and HPBW 01. 

Ÿ The ICAR-IIWBR team accompanied by the experts 
from the Ministry of Agriculture & Farmers Welfare 
and the concerned centres, monitored the FLDs 
conducted by Parbhani, Niphad, Pune, Ambala, 
Ropar, Ludhiana, Pantnagar and Almora centres 
during the crop season 2017-18.

Ÿ The positive impact of adoption of zero tillage was 
on cost saving, time saving, management of 
Phalaris minor, fuel saving, yield and germination. 
It also gave 2-3 quintal/acre more yield as 
compared to the conventional tillage. Adoption of 
DSR technology has positive impact on saving of 
time and cost of planting. Farmers also reported 
t h a t  t e c h n o l o g y  a d o p t i o n  c o u l d  s a v e 
approximately 50% of water at farmers' �elds as 
compared to transplanted rice. 

Ÿ  The Yield Gap-I was found to be negative in 
Chhatarpur and the Yield Gap-II was highest in 
Chhatarpur. Analysis of resource use indicated 
that there exist signi�cant difference in the level of 
inputs between Rewa and Chhatarpur, and seeds 
were used more than the recommended doses for 
both wheat and barley. Data Envelopment 
Analysis (DEA) showed that wheat growers are 
technically efficient to the tune of 89.30 per cent 
and barley growers by 85.30%. 



Ÿ A two–days training programme on 'Increasing 
farm income of Lahaul Valley farmers' was 
organised at ICAR-IIWBR, Karnal for 43 farmers of 
15 villages of Lahaul Valley. Development 
activities like demonstrations, trainings, farmers' 
fair/�eld days were conducted at different centres. 

Ÿ Apart from the above activities, social sciences 
unit coordinates the Government �agship 
development programmes like 'Mera Gaon Mera 
Gaurav' scheme, activities pertaining to doubling 
farmers income, creating awareness on soilhealth 
cards etc. 

Barley Improvement  

Ÿ The barley variety DWRB137 was released for 
irrigated timely sown conditions of NEPZ and CZ 
and the strain DWRB160 was promoted to AVT -TS-
MB �rst year evaluation. 

Ÿ Four genetic stocks namely DWRB173, DWRB175, 
DWRB176 and DWRB180 were registered with 
ICAR-NBPGR for unique traits. 

Ÿ 116 test entries contributed by 12 centres, were 
evaluated against 33 checks in the coordinated 
yield trials under rainfed (plains and hills), 
Irrigated (plains) and saline soils conditions under 
timely/ late sown conditions

Ÿ In malt barley programme, 1178 families of 492 
crosses were grown for screening and selection 
for stripe rust, morphological traits and quality 
characters. In feed and food barley programme, 
816families of 200 crosses were grown for 
screening and 10 prominent genotypes included 
in station yield trial.

Ÿ DWRNB17 and DWRNB23 hulless genotypes were 
good yielder and resistant to stripe rust. DWRNB 
28, a hulless genotyoes is identi�ed for short 
height(60-65cm).

Ÿ A total of 8179 accessions of barley are being 
conserved and maintained. During Rabi 2017-18, 
600 germplasm accessions were  grown for 
rejuvenation and storage.

th
Ÿ Three international trials (IBYT-HI, INBYT-HI and 4  

GSBYT) and three international nurseries  (IBON-
thHI, INBON-HI and 4  GSBSN), a total of 420 lines 

were evaluated in different environments. Seeds 
of the 442-selected genotypes were supplied to 
the barley breeders working in different SAUs and 
ICAR-institutes.

Ÿ One test entry BL-2016-17 (BCU5214) was found 
to possess moderate levels (36) of resistance to 
barley leaf blight. 

Ÿ The genotypes BK 1127, BCU 2237 and BCU 2241 
had crude protein content of 13.0 % (dwb) or more 
and satisfactorily malt quality.

Ÿ A total of 71 varieties were screened for phytic acid 
content and 11 varieties had < 0.8% value; 39 
varieties were having value of > 0.8 to 1.0 %; 18 
were having values of > 1.0 % to 1.5 % and 3 were 
having > 1.5%.

Ÿ 1521.86q breeder seed was produced, aganinst 
the total allocated quantity of 1140.75q. The 
maximum production was reported for RD2786 
(300.00q) followed by RD2794 (160.00q), PL 426 
(110.29q), DWRUB 52 (93.60q) HUB 113 (90.00q).

Ÿ Rice residue retention is found to be helpful in 
increasing yield of barley crop. Seed and grain 
quality of barley also improved with residue 
retention. Returns over variable cost and B:C ratio 
were almost equal when barley was sown under 
residue retention with zero till technique after un-
puddled and direct seeded rice.

Ÿ Use of biofertilisers Azotobacter + Phosphosolublizing 
bacteria along with recommended dose of 
fertiliser also increased the productivity in NEPZ, 
NHZ and NWPZ. In CZ, Biomix application was 
found superior to biofertiliser application.  

Ÿ Plant growth regulators, chlormequat-chlorid 
- 1(CCC) @1.25 L ha  at GS  followed by 3 0 - 3 1

-1ethephon(Cerone) @1.0 L ha  at GS recorded 39-40 

signi�cantly higher grain yield in NWPZ and NEPZ. 

Ÿ Molecular markers, HvCSFl6-1013F and Brz, for 
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beta-glucan trait content were identi�ed for 
foreground selection in backcrosses developed 
for marker assisted backcross breeding for malt 
quality in barley. 

Ÿ Barley genotypes (BCU7624, BCU7628, BCU7635, 
BCU7652,  BCU7653,  BCU7659,  BCU7721, 
BCU7746, C1-42, C1-66, C1-67, C1-69, C1-72, C1-
213, C2-40, C2-85, C2-142 and C2-163) were 
identi�ed as resistant for corn leaf aphid.

IIWBR, Regional Station, Shimla

Ÿ During this year practically there was no incidence 
of wheat and barley rusts. Sporadic incidence of 
wheat yellow rust was observed in Northern India 
but it remained con�ned to few �elds only. 

Ÿ To map the occurrence of wheat and barley rusts, 
pathotype situation in India and neighboring 
countries, more than 1300 samples were collected 
/received from 12 states of India and two 
neighboring countries. Analysis of 910 samples was 
accomplished. Yellow rust population of the region 
was avirulent to resistance genes Yr5, Yr10, Yr11, Yr12,  
Yr13, Yr14, Yr15,YrSp , black rust to Sr26, Sr27, Sr31, 
Sr32, Sr35, Sr39, Sr40, Sr43, SrTt3 & SrTmp; brown rust 
to Lr24, Lr25, Lr29, Lr32, Lr39, Lr42 and Lr45. 

Ÿ In wheat yellow rust, pathotype 46S119 was 
observed in 56% samples followed by 110S119 in 
34% samples, registering 6% increase over 
preceding year. Pathotype 40A of wheat black rust 
was most frequent followed by pt. 11. In wheat 
brown rust pt. 77-9 (46%) has replaced pt. 77-5 (25%). 

Ÿ A total of 3600 lines including 151 lines of AVTI, II, 
NBDSN, EBDSN and Breeder's material were 
evaluated against different pathotypes of three 
wheat rusts. Rust resistance to all the pathotypes 
of black, brown and yellow rust was not observed 
in any of the entries of AVT II. There was no entry in 
the AVT II which showed resistance to all the 
pathotypes of yellow rust. Seven entries viz. Cow 
(W)(C), HW2044(C), HW5216(C), MACS6222(C), 
MP3288(C), NIAW1415(C) and UAS446 conferred 

resistance to all the pathotypes of brown rust, 
whereas �ve entries (VL892(C), HD3043(C), 
DBW110, TL2942(C) and TL2969(C)) were resistant 
to all the pathotypes of black rust. 

Ÿ Five Yr genes (Yr2, Yr 9, Yr18, Yr27 and YrA), 10 Lr 
genes (Lr1, Lr2a, Lr 3, Lr10, Lr13, Lr19, Lr23, Lr24, 
Lr26, Lr34) and 14 Sr genes (Sr2, Sr5, Sr7b, Sr8a, 
Sr8b, Sr9b, Sr9e, Sr11, Sr13, Sr24, Sr25, Sr28, Sr30 
and Sr31) were observed in 125, 134 and 131 lines, 
respectively. 

Ÿ A study was carried out to mine the candidate key 
SAR regulators and sugar transporters in wheat 
and their transcriptional reprogramming during 
leaf rust infection.

Ÿ Four rust resistant genetic stocks FLW18,FLW31, 
FLW32 and FLW33 were registered with NBPGR, 
New Delhi.

Ÿ Wheat disease monitoring nursery and SAARC 
wheat disease monitoring nurseries were 
conducted. Wheat blast and Ug 99 type of wheat 
black rust were not observed in India and 
neighboring countries. The incidence of wheat 
diseases especially rusts was low during this year.

Ÿ National repository of 144 pathotypes of different 
rust pathogens was maintained. To create rust 
epidemics of wheat and barley, nucleus and bulk 
inocula of rusts was supplied to 57 centres/ 
Scientists elsewhere in India.

Regional Station Dalang Maidan (Lahaul & Spiti)

Ÿ Approximately 28,000 lines of wheat and barley were 
advanced for genetic improvement of these crops. 

Ÿ More than 500 corrective crosses were attempted 
by wheat researchers of the country. 

Ÿ Around 10,000 lines of wheat and barley were 
screened for yellow rust and powdery mildew diseases 

Ÿ 9000 wheat accessions and 2000 bar ley 
accessions are being conserved and maintained 
here under natural conditions.



Ÿ The seed multiplication of the wheat variety 
DBW168 was carried out and 7 q. seed was 
produced.

Ÿ  Under Tribal Sub Plan, a training programme on 
“Increasing the agricultural  income” was 
organized at IIWBR Karnal during 4-5 Dec, 2017. A 
group of 42 farmers of the valley participated in 
this training programme. 

Seed & Research Farm Hisar 

Ÿ In Rabi 2017-18 due to irrigation problem, only 
52.14 acre could be utilized for crop production 
programme out of  total 190 acre cultivable  land  

Ÿ Out of this 52.14 acre land, 38.40 acres was used 
for wheat seed production and rest 13.74 acres 
was ut i l ized for  bar ley seed produc tion 
programme. 

Ÿ Total breeder seed production at this farm was 
recorded 461.24q; out of which 371.15q was of 
wheat and rest 90.09 q was of barley.  

Ÿ In addition of breeder seed, 84.75q mixtures of 
wheat and 3.04q mixture of barley were obtained 
from the experimental materials of these two crops.  

Other Institutional Activities 
th

Ÿ 56  All India Wheat and Barley Research Workers 
Meet was organized during 25-28 Aug 2017 at BHU 
Varanasi.  Sh Radha Mohan Singh, (Hon’ble Union 
Minister of Agriculture & Farmers Welfare, India) was 
the chief guest of the inaugural function.

Ÿ Seed Day and Rabi Workshop was organized on 
th10  Oct 2017 at ICAR-IIWBR, Karnal. 

Ÿ Institute Research Council (IRC) meeting was held 
during 16-17 Oct, 2017 under the chairmanship of 
Dr GP Singh, Director, ICAR-IIWBR, Karnal. 

Ÿ Research Advisory Committee meeting of the 
Institute was held under the chairmanship of Dr 
HS Gupta (Former DG, BISA and Director, IARI New 

thDelhi) during 26-27  Oct 2017 

Ÿ ICAR-IIWBR Karnal celebrated its Foundation Day 
thon 9  Feb 2017 with full joy and happiness. Dr RB 

Singh (Chancellor CAU Imphal and Former 
Chairman ASRB, New Delhi) was chief guest of the 
function 

Ÿ Swachchhata Pakhwara was again organized 
th rdduring 15  Sep-3  Oct 2017 at ICAR-IIWBR, Karnal.

thŸ 4  International Yoga Day was celebrated with full 
stenthusiasm on 21  June, 2017 at the institute.

st th
Ÿ 71  Independence Day was celebrated on 15  Aug 

2017, with full enthusiasm and happiness. 
thŸ 69  Republic Day of the country was celebrated on 
th26  Jan 2018, with full enthusiasm and joy. 

Ÿ Sh Radha Mohan Singh, Hon, ble Union Minister of 
Agriculture & Farmers Welfare, Govt. of India, 

thvisited the institute on 10  March, 2018. 

Ÿ Shri Chhabilendra Roul, Special Secretary (DARE) & 
rdSecretary (ICAR) visited ICAR-IIWBR, Karnal on 23  

November 2017.  
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CROP IMPROVEMENT01
In India, wheat covered about 30.72 mha during 2016-
17 crop season and accounts for about 36 per cent of 
the country's total food grains production as per the 
data estimated by Directorate of Economics and 
Statistics (DES), Ministry of Agriculture and Farmers 
Welfare (MoA&FW), India. 

During 2016-17, a record wheat production of 
98.38mt with an average national productivity of 3172 
kg/ha has been achieved. The growth in production is 
attributed to the increased yield by 4.56 per cent 
followed by a marginal increase in the crop acreage of 
0.98 per cent. The increase in the support price by 100 ₹
per quintal in comparison to the previous year of 

₹1625 per quintal of wheat, has led to an increase in the 
crop area by 2.97 lakh ha.  The average productivity of 
the country has increased by 138 kg/ha which is a major 
reason for the increased  production.

Release of new wheat varieties for different zones

Central released varieties

During the year 2017-18, the Central Sub-Committee 
on Crops Standards, Noti�cation and Release of 
V a r i e t i e s  f o r  A g r i c u l t u r a l  C r o p s  ( C V R C ) 
recommended the release and noti�cation of 
following 7 wheat varieties for different cultivation 
conditions (Table 1.1).

Table 1.1 Wheat varieties released by CVRC during 2017-18

SN Variety   Areas of  Developed Production      Grain yield (q/ha) Special feature(s)
 name adoption by  condition Average Potential 

Bread Wheat Varieties
1 K 1317 NEPZ CSA UA&T,  Rainfed, Timely  30.1 38.6 Resistant to brown 
   KANPUR Sown   rust and leaf blight. 
       Good chapatti 
       quality (Score: 8.05).
2 DBW 168 PZ ICAR-IIWBR,  Irrigated, Timely  47.5 70.1 Very good for 
   Karnal sown   chapati (8.15/10) as 
       well as for biscuit 
       quality, Soft grains 
       (36), resistant to 
       brown & black rusts
3 DBW 173 NWPZ ICAR-IIWBR,  Irrigated,  47.2 57.0 Tolerant to terminal 
   Karnal Late sown   heat (HSI=0.98), 
       Resistant to yellow 
       and brown rusts
4 UAS 375 PZ UAS, Dharwad Rainfed,   21.4 29.1 Resistant to brown 
    Timely sown   and black rusts
5 Pusa Wheat  NEPZ ICAR-IARI RS,  Restricted  37.6 50.5 32.4% and 52.4% 
 1612(HI 1612)  Indore irrigation,   two irrigations, 
     Timely sown   yield gain at one and
       respectively as 
       compared to no 
       irrigation. Resistant 
       to yellow & brown rust

Durum varieties
6 MACS 4028 (d) PZ ARI, Pune Rainfed,  19.3 28.7 Resistant against 
    timely sown    stem and leaf rusts, 
       early maturing (102 
       days), protein 
       content (14.7%)
7 Pusa Wheat 8777  PZ  ICAR-IARI RS,  Rainfed,  18.5 28.8 Resistance to leaf 
 (HI 8777) (Durum)  Indore timely sown    rust, protein (14.3%), 
       zinc (43.6 ppm) and 
       iron (48.7 ppm) content



Table 1.2 Wheat varieties by SVRC during 2017-18

CROP IMPROVEMENT

SN Variety   Areas of  Developed Production      Grain yield (q/ha) Special feature(s)
 name adoption by  condition  Average Potential 
1 Sabour  Bihar BAU, Sabour Rainfed,  28.7 47.3 Drought tolerant
 Nirjal    Timely Sown
 (BRW 3723)
2 HW 5207  Tamilnadu IARI RS  Restricted  40.76 59.6 Resistant to leaf and 
 (CoW 3)  Wellington  irrigation,    stem rusts, carrying 
   and TNAU Timely sown   Lr24+Sr24, Sr2, Yr15 
   Coimbatore    rust resistance genes
3 Gujarat  Gujarat JAU, Junagarh Irrigated, early 55.7 (ES),  78.3 (ES), Moderately resistant 
 Junagadh   sown conditions 50.9 (TS) 67.46 (TS) to brown and black 
 Wheat 463   of Saurashtra   rusts
 (GJW 463)   and Irrigated,
    timely sown
    conditions of
    Gujarat   
4 KRL 283 Uttar  ICAR-CSSRI,  Salt affected soils  20.9 41.0 Resistant to leaf 
  Pradesh Karnal (Irrigated,   blight, Karnal bunt 
    Timely sown)   and hill bunt
5 HUW 669  U.P.  BHU, Varanasi Rainfed/  24.1 43.0 Resistant to all the 
 (Malviya 669)   Restricted Irrigation   three rusts and leaf 
       blight
6 Chhattisgarh  Chhatti IGKVV RS,  Irrigated,   33.4 49.3 Resistant to leaf rust
 Genhu-3 -sgarh Bilaspur Timely sown
 (CG 1013)
7 UAS 334 Karnataka   Irrigated timely  49.1 59.5 Zinc content (43.1 
    sown conditions   ppm), resistance to
       black and brown 
       rusts

State released varieties

Seven wheat varieties noti�ed by different SVRC's 
were recommended for noti�cation by the Central 
Sub-Committee on Crops Standards, Noti�cation and 
Release of Varieties for Agricultural Crops (Table 1.2).

Registration of new genetic stocks

During the year 2017-18, following fourteen genetic 
stocks of wheat were registered at NBPGR for novel 
traits. The genetic resources unit of the IIWBR, Karnal 
multiplies the seeds of these registered genetic stocks 
and supplies to breeder across the country for use in 
wheat improvement (Table 1.3).

Signi�cant results from coordinated yield trials

Conduction of coordinated trials

The wheat  coordinated var ieta l  evaluat ion 
programme entails a huge multilocation testing 
programme which is undertaken with the cooperation 

of 33 funded and 116 voluntary centres spread across 
six wheat growing zones in the country. As many as 8 
new voluntary centres from Rajasthan were added 
during this year to provide wider testing environments 
for genotypes in the NWPZ (Table 1.4).

During the crop season 2016-17, a total of 25 series of 
trials comprising AVTs, NIVTs, IVTs and Special trials 
were laid out in the different zones under four major 
production conditions viz. timely sown irrigated, late 
sown irrigated, timely sown restricted irrigation and 
timely sown rainfed conditions. This year altogether 
401 test entries were evaluated along with a total of 63 
check varieties in different trials.

In all, 429 trial sets were supplied to149 centres out of 
which 415 trials were conducted (Table 1.5). The non-
conduction of the coordinated trials was mainly at 
voluntary centres. The maximum non-conduction was 
in the North Eastern Plains Zone followed by Northern 
Hills Zone, Southern Hills Zone and North West Plains 

02
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Table 1.4 Zone-wise funded and voluntary centres
associated in conduction of coordinated trials

Zone Funded centres  Voluntary centres
  including ICAR centres
NWPZ  6  35
NEPZ  7  24
CZ  10  15
PZ  4  21
NHZ  6  15
SHZ  -  6
Total  33  116

Table 1.5 Breakup of yield trials

TF: Trial failed; RMT: Rejected by Monitoring Team; LSM: Low site mean; HCV: High coefficient of variation; UY: Unrealistic Yield; ES: Early Sown

Zone Proposed Not Conducted Conducted Reported Not Reported
NHZ  45 3 42 27 LSM (8), RMT (2), LSM&HCV (3), DNR (2)
NWPZ  143 2 141 112 RMT (13), LSM (7), HCV (3), ES (2), LS (2), UY (1), LS&UY (1)  
NEPZ  97 6 91 59 LSM (11), RMT (8), TF (1), DNR (3), LS (2), UY (2), HCV (2), LCV (2), LSM & 

HCV (1) 
CZ    61 0 61 45 LSM (9), RMT (1), UY (2), LS (2), HCV (1), M Irr (1) 
PZ    69 1 68 33 LSM (21), RMT (7), TF (1), DNR (1),  HCV (3), LSM&LS (1), LS (1)
SHZ  14 2 12 3 TF (4), RMT (2), ES (2), LS (1) 
Total  429 14 415 279 136 (RMT - 33)

Table 1.6 Percent success in trial conduction and reporting.

Zone  %  conduction % reporting of
 proposed trials  conducted trials 
NHZ  93.3  64.3
NWPZ  98.6  79.4
NEPZ  93.8  64.8
CZ  100  73.8
PZ  98.6  48.5
SHZ  85.7  25.0
Total  96.7  67.2

Table 1.3 Genetic stocks of wheat registered during 2017-18

SN Genotype Registration  National ID  Developing    Trait (s)
      number    number      centre
1 QBP 12-11 INGR 17033 IC0624127 IARI, New Delhi Soft grain (Low hardness index)
2 HI 8751 INGR 17032 IC0623451 IARI RS, Indore Resistant to all the three rusts (leaf, stem, stripe) Karnal bunt and 

�ag smut
3 HI KK10 (NP4+Lr13) INGR 17034 IC0624491 IARI RS, Indore Wheat line carrying Lr13 gene in the background of NP 4 to be 

used as differential for gene cataloguing
4 HI KK11 (NP4+Lr19) INGR 17035 IC0624492 IARI RS, Indore Wheat line carrying Lr18 gene in the background of NP 4 to be 

used as differential for gene cataloguing 
5 HI KK12(NP4+Lr19) INGR 17036 IC0624493 IARI RS, Indore Wheat line carrying Lr19 gene in the background of NP 4 to be 

used as differential for gene cataloguing 
6 HI KK13(NP4+Lr26) INGR 17037 IC0624494 IARI RS, Indore Wheat line carrying Lr26 gene in the background of NP 4 to be 

used as differential for gene cataloguing 
7 HI8765 INGR 17038 IC0624495 IARI RS, Indore Resistant to all the three rusts (leaf, stem, stripe) Karnal bunt and 

�ag smut
8 HSRBW 2 INGR 17030 IC0623528 ICAR-IIWBR Tolerant to head scab
9 HSRDW 2 INGR 17031 IC0623529 ICAR-IIWBR Tolerant to head scab
10 LBPY11-2 INGR 17039 IC0624496 ICAR-IIWBR Early maturing genotype
11 FLW 31 INGR 17040 IC0624500 ICAR-IIWBR  Resistant to black and brown rusts
     RS Shimla     
12 FLW 32 INGR 17041 IC0624501 ICAR-IIWBR Resistant to black rust
     RS Shimla
13 FLW 33 INGR 17042 IC0624502 ICAR-IIWBR Resistant to black and brown rusts
     RS Shimla
14 FLW 18 INGR 17070 IC0621835 ICAR-IIWBR Resistant to brown and black rusts, carrying Lr39 in PBW343 
     RS Shimla background

Zone. The percent conduction of trials was 100% in 
Central Zone. It was 98.6% in North Western Plains 
Zone and Peninsular Zone. In North Eastern Plains 
Zone trial conduction was 93.8%, while it was 93.3% in 
Northern Hills Zone and lowest 85.7% in Southern Hills 

Zone. The overall conduction of trials during the crop 
season was 96.7 percent (Table 1.6).

During this year, from amongst the 415 trials 
conducted, the data of 279 trials was found qualifying 



Zone  Timely sown, Late sown,  Timely  sown, 
 Irrigated  Irrigated  Restricted
    irrigation 
NHZ  -  -  -
NWPZ  -  PBW752  HD3237, HI1620
NEPZ  DBW187  -  -
CZ  -  -  -
PZ  -  -  -
Special trials   
SPL-VLS  PBW 757, HI1621, PBW777, HD3271

Table 1.8 Most promising varieties in AVTs and special trialsfor reporting based on set norms for disease resistance 
and yield performance. The norms for the yield limit for 
acceptance of trial data for reporting in different series 
of varietal evaluation trials were enhanced during the 

th55  Wheat and Barley Research Workers' Meet held at 
Hisar during August 2016. This enhancement caused 
an increase in the number of trials that did not qualify 
for reporting, particularly in the PZ. As many as 136 
trials were not reported this year due to various 
reasons.

The overall reporting of conducted trials during this 
crop season was 67.2%. The reporting of data was 
highest in NWPZ (79.4%) followed by CZ (73.8%). The 
reporting of data in other zones was lower viz., NEPZ 
(64.8%), NHZ (64.3%), PZ (48.5%) and SHZ (25%). 
Drought conditions were mainly responsible for low 
yield at centres in PZ, while many new centres added in 
NWPZ during the current crop season could not 
generate quality data for consideration. The centres in 
SHZ were mainly voluntary centres where trial failure 
was primarily responsible for low reporting. Low site 
mean yield at voluntary centres in different zones was 
one of the main reasons for low percentage of 
reported data.

Varieties in the �nal year of testing

During the year under report, there were 6 varieties in 
the �nal year of yield evaluation in various AVTs in the 
different zones. The proposal for identi�cation of these 
varieties would be placed for consideration by the 

Varietal Identi�cation Committee (Table 1.7).

Promising varieties in Advanced Varietal Trials

The criteria for promotion of varieties in AVTs was 
based on signi�cant superiority of genotypes over the 
best check of the trials and accordingly 59 genotypes 

were evaluated in different zones during this crop 
season (Table1.8) Among the varieties evaluated in 
AVTs, this year only 4 genotypes were identi�ed to be 
superior based on their yield performance and 
response to the incidence of rusts. This revealed that 
only selected varieties possessed the ability to exhibit 
signi�cant gain in yield over the check varieties. The 
entries, thus, found promising were one each under 
irrigated timely sown and late sown condition and two 
entries were under restricted irrigation condition. Four 
genotypes were found promising for very late 
condition (January sown) among the 30 genotypes 
tested in 5 special trials conducted for speci�c 
requirements, only.

Promising varieties in NIVTs and IVTs:

A total of 277 new entries evaluated for their 
performance in 8 NIVTs, as many as 68 entries were 
found promising based on high yielding ability and 
disease resistance (Table 1.9) Out of these 68 
promising entries, 56 were of bread wheat and 12 of 
durum wheat. Thirty-three entries were observed to 
be promising for timely sown irrigated condition, 3 for 
late sown irrigated condition and 22 for restricted 
irrigation condition. In all, 14 entries each were 
promising in NWPZ & NEPZ, 9 in CZ and 21 in PZ under 
different cultural conditions at the zonal level.

In IVTs, altogether 38 new entries were tested under 
rainfed and irrigated conditions in NHZ and restricted 
irrigation conditions in SHZ. 

Breeder and nucleus seed production 

Breeder seed production: An indent of 23185.17q 
breeder seed of 183 wheat varieties was received from 
Department of Agriculture and Cooperation & Farmers 
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Table 1.7 Varieties in �nal year of evaluation in AVTs 
during 2016-17
Zone Trial  Final year entries
NWPZ AVT-IR-LS-TAS DBW 173
NEPZ AVT-RI-TS-TAS HI 1612
PZ AVT-IR-TS-TAS  DBW 168
 AVT-RF-TS-TAD  UAS 375, HI 8777(d), 
  MACS 4028(d)



Table 1.10 Breeder seed indent & production of top indented varieties during 2016-17

S. No. Variety  Indent (q)  Production (q) 
  2014-15 2015-16 2016-17 2016-17
1. HD 2967   2886.65 2429.20 3079.94 4319.80
2. WH 1105 200.00 911.40 1367.00 1654.40
3. HD 3086 108.00 269.40 1347.20 1621.45
4. Lok 1 709.20 860.80 916.00 930.00
5. Raj 4079 666.00 985.00 887.90 1144.30
6. GW 366 674.40 753.40 765.95 2031.60
7. Raj 4238 165.00 343.00 756.00 359.50
8. GW 322 763.60 905.40 745.80 2313.80
9. DPW 621-50 660.60 628.80 522.80 563.00
10. HI 1544 529.60 525.40 480.05 972.75

Table 1.9 Most promising entries in NIVTs and IVTs 

Zone Timely sown,Irrigated Late sown, Timely sown,  Timely sown,
  Irrigated Restricted irrigation Rainfed
NWPZ DBW222, DBW221, PBW766,  PBW773, DBW237,  BRW3806, DBW252, 
 PBW763, BRW3792, DBW233,  PBW771 HI1628, NIAW3170 
 UP2981 -
NEPZ WH1218, PBW762, DBW221,  DBW252, BRW3806, 
 K1601, HD3249, DBW223,  MP1331, WH1235, HI1628
 HD3254, PBW769, DBW233 -  -
CZ AKAW4924, GW495,  - MP1331, NIAW3170, 
 UAS465(d), MPO1343(d),  - UAS446(d),  AKDW4896(d) -
 GW1339(d) 
PZ AKAW4924, GW491, HI1624, - NIAW3170, MACS6695,  -
 GW495, DBW235, GW492,  MACS6696, GW1346(d), 
 MP1338, PBW770, HI1625,  HI8805(d), MACS4058(d), 
 MACS6709, GW493,   HI8802(d), MACS4059(d),  
 HI8800(d)  MPO1336(d)
NHZ - - - HPW441, HS634, 
    HPW442 

Welfare (DAC&FW) for its production during Rabi 
2016-17. The indent included many old varieties like 
HD 2189, UP 262, WH 147, K 68, C 306, Sharbati Sonara 
etc. and un-noti�ed varieties like Barbat, DBW 172, 
DBW 173, DBW 179, HD 2009, HD 2952, HI 2026, MP 
9305, PBW 707, PBW 735, PBW 760, PBW 775, PBW 943, 
UP 2903, UP 2907, WH 1127, WH 1164 and WH 1166 etc.

This year, the highest indent of 3079.94q breeder seed 
was placed for the variety HD 2967. Other popular 
varieties in the DAC&FW indent were WH 1105, HD 
3086, Lok 1, Raj 4079, GW 366, Raj 4238, GW 322, DPW 
621-50 and HI 1544. A list of top ten varieties in breeder 
seed indent is given in (Table 1.10).

Total allocation of 22145.69q breeder seed of 157 
varieties was made for production at 33 centers in the 
county after excluding one de-noti�ed (HD 2009) and 
27 un-noti�ed entries from among the 183 DAC&FW 
indented varieties. Total production of breeder seed 

during the year was 35174.91q. Thus, there was a 
surplus production of 13029.22q over the allocated 
quantity of breeder seed. The highest quantity of 
breeder seed was produced in HD 2967 (4319.80q) 
followed by GW 322 (2313.80q) and GW 366 (2031.6q) 
varieties.

Nucleus seed production: A total of1006q nucleus 
seed production of 163 varieties was allocated for its 
production at 30 breeder seed production canters to 
facilitate the production of anticipated demand of 
breeder seed for rabi 2016-17. In response, 1610.97q 
nucleus seed was reported to be produced. IARI, 
Indore produced maximum quantity of nucleus seed 
(272q) followed by JNKVV, Jabalpur (198.25q) and ARS 
Kota (140.80q).

Test stock multiplication: The test stock multiplication 
of four of bread wheat varieties viz., HS 562 (81q), PBW 1 
ZN (63q), HI 1605 (45q) & WB 2 (40q) and durum wheat 
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varieties viz., HD 3171 (76q), HD 4728 (63q), HD 8759 
(53q) & MACS 3949 (32.0q) identi�ed and four released 
during 2016-17 was produced at different Central 
State Farms. Hence, a total production of 453q test 
stock seed of these varieties was reported by NSC, New 
Delhi.

Seed Production by the Institute: The institute 
produced 1184.61q breeder and 164.30q truthful 
seed of ten wheat cultivars (CBW 38, DBW 17, DBW 
39, DBW 71, DBW 88, DBW 90, DPW 621-50, HD 
2967, HD 3086, DBW 107 and DBW 110) and seven 
barley (DWR UB 52, DWRB 64, DWRB 73, DWRB 92, 
DWRB 101, DWRB 123 and DWRB 137) varieties 
during 2016-17. The seed was sold to indenting 
agencies and as well as on 'Seed Day & Rabi 

thWorkshop' organized on 10  Oct 2017 at IIWBR, 
Karnal. A total revenue of Rs. 95,02,830/- was 
generated under the revolving fund scheme on 
seed during 2016-17. 

Germplasm exchange, evaluation, characterization, 
conservation and documentation 

Germplasm exchange

During the period under report, obtained 7 new 
re g i s t e re d  g e n e t i c  s t o c k s  f ro m  N B P G R  fo r 
multiplication and conservation at IIWBR, Karnal and 
institute supplied 1495 accessions to various 
indenters within the country

Characterization

Five hundred thirteen indigenous and exotic 
accessions comprising 380 accessions of T. aestivum, 
122 accessions of T. durum, three of T. dicoccum, two 
accessions each of T. timopheevi and T. turgidum and 
one accession each of T. polonicum, T. urartu, T. 
vavilovi and T. compactum were evaluated and 
characterized as per DUS testing guidelines for 36 
characters during 2016-17. A wide range of variation 
was observed for days to heading (67-137); days to 
maturity (132-163); plant height (68-157 cm); 1000-
grains weight (21.8-64.4g); spike length (6.4-21.4 cm); 
spikelets/spike (14-30); grains per spike (17-90); grain 
weight/spike (0.23-4.32 g) and protein (7.34-14.68%). 
The promising accessions identi�ed for individual and 

multiple traits are given below:

Days to heading and maturity: Nine accessions of bread 
wheat �owered in less than or equal to 75 days and 
matured in less than 140 days. These accessions were 
HD 1944, HD 2379, HI 1116, HI 2667, HI 916, HP 1628, 
HP local 2, HS 146 and Kalawada 12-2-5-15.

Plant height (cm): Five accessions showed dwarfness 
and recorded plant height <80cm. These were 98 (67) 
SP WHEAT (67.4), HD 1944 (72.6), HI 7965 (77), HD 4601 
(77.2) and EC 541864 (79). Six accessions namely HP 
local 1-B (141.4), IC 78868B (141.4), EC 541182 (142), HY 
5-7-6 (144.8), HPW 30 (145.2) and NP 809 (157) 
recorded plant height more than 140.

Spike length (cm): Eight accessions, Tadia1 (21.4), 
Tadia2 (18.4), Tadia3 (18.4), Tadia4 (17.5), Tadia5 (16.4), 
GW 2001-16 (16.2) and H 954 (15.5), GW 2001-19 (15.0) 
had spike length more than or equal to 15 cm. 

Spikelets/spike: Twelve accessions namely HI 7728 (d), 
HUW 330, GW 2001-5, Tadia2, Tadia3, Tadia5, EC 
538200 (T. timophivi.), PI 176227, EIGN-I (99-2K)47, 
EIGN-II (97-98) 26, EIGN-II (97-98) 11, EIGN-II (97-98)15 
had spikelet per spike more than or equal to 24. 

Grain number/spike: Eleven accessions of bread wheat 
namely GW 2001-52 (77),  HP 803 (75), Tadia5 (74), HI 
906 (73), HP 152 (73), CCNRV-4 (72), EIGN-I(99-2k)10 
(72), EIGN-I (99-2k)11 (71),  EIGN-I (99-2k) 16 (71),  HD 

th2274 (71) and SAWSN(14 ) 221 (71) had more than 70 
grains per spike. Similarly 10 accessions of durum 
wheat namely EIGN-II (1997-98)1 (90), EIGN-II (1997-
98)42 (90), EIGN-II (1997-98)4 (83), EIGN-II (1997-98)36 
(81), EIGN-II (1997-98)41 (80), HI 8185 (78), EIGN-II 
(2001-02)19 (77), EIGN-II (1997-98)9 (76), EIGN-II 2001-
023 (76) and EIGN-II (1997-98)37 (75) recorded more 
than 75 grains per spike 

Grain weight/spike: Six accessions Tadia5 (4.33g), EIGN-
II (97-98)11 (3.75g), HY 107 (3.57g), Tadia3 (3.57g), 

thSAWSN (14 ) 221 (3.52g) & HP 1327 (3.5g) had more 
than 3.5g spike weight.

Thousand grains weight: Eight accessions EIGN-II 
(2001-2)4 (64.4g), Tadia5 (58.2g), Kota local (57.5g), HD 
4599 (56.6g), HP 1327 (56.6g), EIGN-II (97-98)31 
(56.13g), IC78835-(B) (55.8g) & HUW 329 (55.1g) had 
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Table 1.11 Number of wild accessions resistant to rusts and leaf blight

Species  Genome No of Resistant accessions
    accessions Number percent

u u T. baeoticum A A 3 3 100.0
Ae. speltoides BB 26 18 69.2
Ae. tauschii DD 84 51 60.7
Ae. polonicum AABB 9 1 11.1

u uAe. carthlicum A A  BB 5 0 0.0
u uT. dicoccoides A A  BB 11 3 27.3

Ae. ovata   MMUU 13 11 84.6
Ae. geniculata UUMM 4 3 75.0
Ae. kotschyi UUSS 3 2 66.7
Ae. peregrina UUSS 35 22 62.9
Total  193 114 59.1

1000 grains weight more than 55g.

Protein: Grain protein was estimated at 10-11% grain 
moisture content using NMR. Seven accessions 
SAWSN (14th) 221 (14.7%), HI 8113 (14.2%), GW 2002-
19 (14%), HY 130 (14.0%), EC 541182 (13.7%), HY 128 
(13.6%) and PI 338451 (13.5%) had more than 13.5% 
protein content. 

Accessions with multiple yield contributing traits: The 
accessions HD 2274, HP 1327, TADIA 3, TADIA 5, EIGN II 
(2001-02) 11, EIGN II (97-98) 11, HY 632 were found 
promising for multiple yield traits. 

Unique accession: The accession IC 212176 has only 
one-two tillers per plant. 

Development of  core collec tion of  wheat 
germplasm

For enhancing the utilization of germplasm, a core set 
consisting 122 accessions was developed from the 
base collection of 7038 accessions using power core 
software. The core set was validated using agro-
morphological characters. Majority of characters 
except spikelets/spike recorded same range as during 
initial evaluation indicating it is a valid core.

DUS testing in wheat

During 2016-17, 13 candidate varieties (DBW 88, DBW 
90, HI 1563, Ajeet 349, Eagle 135, BW 321, Eagle 145, 
Narmada 14, colored wheat (blue), colored wheat 
(blue-2), colored wheat (blue-3), colored wheat 
(purple), colored wheat (black) were tested against 44 
reference varieties in two DUS trials.  Data of all the test 
centres viz. Karnal, Indore and Dharwad was compiled, 
analyzed and submitted to PPV&FR Authority for 

making decision regarding registration.  Besides, 
observation on DUS characters were recorded on 11 
farmers varieties (Mohit Gold, Sonalikaw, Dehati Gehun 
Lalaka, Gehun (Desi), Gehun Lal, Khilona-br, Shekhar 1, 
Gehun Desi-2, Lamhr wan Gehun, Quadar Goal 
Gayhoon, Kathiya Desi Gehun). In crop season 2017-18, 
13 candidate varieties of bread wheat and 64 farmers 
varieties are being grown for DUS and grow- out test, 
respectively. 

Registration of varieties with the PPPVFRA 

The registration proposal of WB 2 was submitted to the 
PPV&FRA, New Delhi for seeking protection under 
PPV&FRA, 2001 under extant category.

Pre-breeding for wheat improvement 

The genetic variability is an important aspect in the 
breeding programs. The dual problem of the depletion 
of genetic resources, combined with the loss of native 
germplasm due to cultivation of a few improved 
c u l t i v a r s  o v e r  l a r g e  a r e a s  h a s  l e d  t o  t h e 
disappearance of genetic diversity.  Thus, pre-
breeding approaches are being used with greater 
precision and efficiency in induction of genetic 
variability and the conservation of germplasm.  
There is also a great scope for the transfer of alien 
genes through wide hybridization.

Wild relatives of domesticated crops contain many 
useful genes. However, traditional methods for 
introducing desirable genes typically involve long 
breeding trajectories to avoid linkage drag, i.e. the 
simultaneous introduction of deleterious traits. 
Keeping this in view, at IIWBR, the pre-breeding 
program is under way.
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Table 1.12 Mean and range for physiological traits in accessions of wild species

Evaluation of wild accessions:

More than 200 accessions of 10 wild species of wheat 
(3 diploid and 7 tetraploid), were evaluated for 
phenological, physiological, agronomical traits and 
diseases. About 114 accessions (59.1%) were rust free/ 
resistant. (Table 1.11)

These accessions were also evaluated for different 
phenological and physiological characteristics. 
Accessions of Ae. peregrina, Ae. ovata, Ae. Tauschii and T. 
dicoccoides had higher chlorophyll content whereas 
accessions of T. boeticum, Ae. speltoides, Ae. peregrina 
and Ae. kotschyii had higher assimilation (photosynthesis) 
rate. 24 accessions (10 of Ae. tauschii, 6 of Ae. speltoides, 4 

of Ae.  peregrina, 3 of Ae. boeticum and 1 of Ae. geniculata) 
were studied under heat stress in glass house. 
Accessions of Ae. speltoides and Ae. boeticum could not 
survive under stress conditions (Table 1.12).

Evaluation of hexaploid synthetics for heat stress 
tolerance:

Thirty short-listed synthetic lines were evaluated under 
harsh conditions. Compared to normal soils (Karnal), 14 
lines experienced less than 10% reduction in grain yield 

-1under harsh soils (Hisar) (pH 8.1, EC 0.41dsm )  (Fig 1.1)

Pre -breeding population evaluated under 
conservation agriculture System

Eighteen F  populations were evaluated under 2

conservation agriculture conditions at Hisar farm. These 
crosses involved synthetics, long spike material and the 
promising popular varieties. The selected ones will also 
be evaluated at Karnal location under normal tillage 
conditions and the plants showing promise under both 
conditions will be selected for further testing (Fig 1.13).

Genotypes evaluated under national coordinated 
trials:

Ten lines out of pre-breeding program were evaluated 
under IPPSN for resistance to biotic stress. Similarly, 

2Species & genome GFR TGW Tot CHL  (mg cm- ) Fv/Fm Assimilation rate
-2 -1 (Unit) (g)   (µmol m s )

u uT. baeoticum (A A ) 0.72 (0.53-0.89) 18.9 (13.4-25.0) 0.0383 (0.0324-0.0441) - 34.6 (20.4-45.6) 
Ae. speltoides (BB) 0.24 (0.07-0.47) 7.9 (2.7-14.4) 0.0345 (0.0172-0.0420) 0.750 (0.714-0.779) 24.3 (18.0-44.0)   
Ae.squarrosa (DD) 0.39 (0.16-0.66) 13.7 (4.9-21.4) 0.0282 (0.0138-0.0470) 0.731 (0.601-0.799) 22.8 (12.3-36.3)    
Ae. polonicum (AABB) 0.83 (0.50-1.56) 30.6 (17.9-56.2) 0.0357 (0.0272-0.0435) 0.770 (0.765-0.775) 27.5 (24.5-32.4)
Ae. carthlicum (AuAuBB)  0.65 (0.34-1.01) 25.7 (12.6-35.3) 0.0393 (0.0326-0.0433) 0.754 (0.736-0.769) 26.5 (24.3-33.3)   

Fig. 1.1 Yield performance of synthetics under normal and 
harsh soils.

ID Synthetics lines  S. N  Synthetics lines 
BSTCA-1  LSSN-55/ HI 8498  BSTCA-10  Synthetic 99/ *2 DPW 621-50 
BSTCA-2  LSSN-80/ *2 DBW 16  BSTCA-11  Synthetic 94/ DPW 621-50 
BSTCA-3  DM-6/ HD 2967  BSTCA-12  Synthetic 207/ DBW 17// PBW 550//*2 DBW 16 
BSTCA-4  DM-7/ HD 2967  BSTCA-13  New Synthetic 33/ WH 1105 
BSTCA-5  DM -7/ *2 DPW 621-  BSTCA-14  Synthetic 207/*2 PBW502//PBW
 50//WH 1105   PBW502//DBW 16//DPW 621-50 
BSTCA-6  DM-7/ DBW 17//HD 2967  BSTCA-15  YCSN-22/ DBW 16// DBW 17 
BSTCA-7  Synthetic 162/ *2 HD 2967  BSTCA-16  DM-7/ DPW 621-50 
BSTCA-8  Synthetic 65/ WH 1105  BSTCA-17  AKDW 2591/C-306 
BSTCA-9  NP 846/ HUW 468  BSTCA-18  DM-7/ DH 143// WH 1105 

Table 1.13 Pedigree details of F  population for evaluation at Hisar under conservation agriculture2
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Table 1.14 Performance of genotype along with check in station trial

Genotypes/     Rank at centres  
Pedigree Hisar  Durgapura Cooch Behar  NEPZ  NWPZ  National  
DBW 234  3  2  10  10  35  32 
K 307 (check)  - - 5  - 33  46 
WH 1105 (check)  23  21  36  11  - 32 

one genotype which showed promise in the station 
trials of IIWBR was promoted to NIVT-1B national 
coordinated trial for yield testing across country (Table 
1.14).

Two genotypes PBS 16-01 and PBS 16-02 developed 
under pre-breeding program have been included for 
evaluation in station trials. One genotype DBW 234 as 
mentioned has been promoted to the national trial 
NIVT 1B (Table 1.15)

Crosses using wild and other non-conventional 
sources: 

Fresh crosses F s / back crosses involving wild 1

accessions were developed. The aestivum type F s 1

were raised. More than 150 cross combinations 
were attempted. The differences in ploidy levels in 
parents caused the anueploidy and thus the sterility 
in F s. To avoid this, technique to rescue the embryo 1

and make it amphidiploid is being standardized at 
IIWBR. The table 1.16 shows the F s developed 1

during the year.

Developing head scab resistance in bread and 
durum wheat genotypes

Many a times when temperature has been high 
coupled with humid environment the head scab 
disease appears and spreads quickly damaging the 
crop up to 60 percent. Most of the Indian varieties 
particularly of North West region are susceptible to 

head scab disease. This year also the head scab was 
noticed in trials at IARI �elds during the monitoring. 
Therefore, four bread wheat varieties and four durum 
varieties were improved for resistance utilizing the 
Sumai# 3 and Frontana (Table 1.17). Out of these 
crosses, two lines have been submitted for registration 
at NBPGR, New Delhi. The material generated is in 
advance stage and it was evaluated under contained 
arti�cial conditions in the polyhouse at IIWBR, Karnal. 

Out of many lines developed for resistance to head 
scab two genotypes HSRBW-2 (bread wheat) and 
HSRDW-2 (durum wheat) have been registered as 
genetic stocks at NBGR Delhi. These can be utilized in 
wheat improvement program in the country. The 
disease score under arti�cial conditions is given in the 
table 1.18. 

Sharing the diverse material with cooperating 
centers:

Ten F  populations were shared with cooperating 2

centers across country through Segregating Stock 
Nursery (SSN) during the year. These crosses involved 
the non-conventional parents in the pedigree. The 
synthetics having biotic / abiotic resistance were 
involved in transferring these traits into cultivars 
(Table 1.19). In addition to it, the �xed lines were also 
provided to selected centers like Niphad, Powarkheda 
and Dharwad centers. In this program the non-
conventional sources are being used for diversifying 
the gene pool.

Table 1.15 Performance of  synthetic derivative genotypes in station trial.
Genotypes/ Pedigree     Rank at centers    
 Hisar  NWPZ  Faizabad  Cooch Behar  NEPZ 
PBS-16-01  7  13  3 (64.9)  2 (64.3)  1 (64.6) 
(Synth 207/ *PBW 502 //PBW550)   
PBS-16-02 20  20  30  5  19 
Synth 99/ UP 2425/ FLW 22 //PBW 502 
WH 1105 (check)  09  10  23  36  36 
DBW 39 (check)  35  32  8 (58.4)  30 (45.2)  27 (51.8) 
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No. Details of cross No of seed
1 Paragaon / GW322 11
2 Paragaon / HD 2967 11
3 Paragaon / D.DRY 11
4 WH1184 / PARAGAON 55
5 PARAGAON / ISRANA  1
6 HIGHBURY / WH1105 5
7 HD2967 / HIGHBURY 35
8 COMPACTUM / PAVON-76 29
9 Spharococcum / pavon-76 8
10 HD 3086 / pavon-76 61
11 Pavon -76/ HD 2967 2
12 Chinese Spring / HD 3086 92
13 Chinese spring / T. bessarabicum / WH 1105 26
14 Chinese spring / T. turcicum (P208/P201) / HD 2967 25
15 T. timopheevi / PAVON-76 8
16 EC 787011 / T. spherococcum 10
17 Pavon-76 / Ae. speltoides (214008) / WH1184 9
18 Chinese spring / Ae. mutica (28/1/46) /HD2967 8
19 Chinese spring / Ae. mutica (28/1/46) /HD3086 21
20 Chinese spring / T. bessarabicum / DBW 88 13
21 Chinese spring / T. bessarabicum / HD3086 23

Table 1.16 Important crosses available during this season.

Table 1.17 Elite lines showing high degree of tolerance to head scab 
Bread wheat  Durum wheat 

HSRBW-1  Sumai#3/ PBW 502  HSRDW-1  Sumai#3/ PDW 274 
HSRBW-2  Sumai#3/ HD 2967  HSRDW-2  Sumai#3/ PDW 291 
HSRBW-3  Sumai#3/DPW 621-50   
HSRBW-4  Frontana/ Sumai#3  HSRDW-3  Frontana / PDW 233 
HSRBW-5  Frontana / PBW 502  HSRDW-4  Frontana / HI 8498 

Genotype  Pedigree  % Average spikelet infection 
  Highest Score  Average score 
Donor Parent  Sumai#3  4  3 
Recipient Parent  HD 2967  68  66 
 PDW 291  80  75 
HSRBW-2  Sumai#3/HD 2967  3  3 
HSRDW-2  Sumai#3/ PDW 291  3  3 

Table 1.18 Genotypes registered as genetic stock for head scab resistance

Wh e at  i m p rove m e nt  fo r  h i g h  p ro d u c t i ve 
environments of Northern India

Identi�cation and release of wheat variety DBW 173

DBW 173 was identi�ed and released for cultivation under 
irrigated late sown conditions of NWPZ. This variety was 
signi�cantly superior in yield to the popular check 
varieties HD 3059 (4.8%) and DBW 90 (4.9%). DBW 173 is 
tolerant to terminal heat under late sown conditions (HSI 
= 0.98). It has high protein content (12.5%) and protein 
quality (perfect Glu score of 10/10) (Fig (1.2).

Contribution to coordinated trials/nurseries  

IIWBR station trial:  A total of 21 entries were 
contributed to different IIWBR Station Trials during 
2016-17. From these station trials twelve (12) 
promising genotypes namely DBW 223 and DBW 226 
were promoted to NIVT-1A; DBW 232 was promoted to 
NIVT-1B; DBW 236 was promoted to NIVT 2; DBW 237, 
DBW 239 and DBW 240 were promoted to NIVT 3A. 
Performance of these lines in station trials and IPPSN 
during 2015-16 is given below (Table 1.20).
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Table 1.20 Promising entries promoted to NIVTS

Entry Promoted  Yield   IPPSN (2016-17)
 to  (q/ha) Stem rust Leaf rust (South) Leaf rust (North) Stripe rust (North)
    HS ACI HS ACI HS ACI   HS ACI  
DBW 256 NIVT 1A 61.7  40S  35.3  40S  10.7  5S  4.3  40S*  14.8 
DBW 258 NIVT 1B 60.1  30MS-S  14.4  30S  8.1  20MR  2.7  40S  20.3 
DBW 259 NIVT 1B 57.6  10MS  5.4  60S*  12.9  40S  20  5S  1.5 
DBW 260 NIVT 1B 55.6  30S  12.7  10MS  1.6  0  0  20S  5.0 
DBW 265 NIVT 3A 51.5  40MR-MS  16.7  20S  6.3  0  0  10S  6.0 
DBW 266 NIVT 3A 49.1  20S  14  20S  4.4  0  0  10S  8.3 
DBW 267 NIVT 3A 47.5  20MS  10  tMR 0.2  20MR  2.7  10S  4.5 
DBW 268 NIVT 3A 41.1  10S  6.7  10MR  0.8  20S  6.7  20S  7.5 
DBW 269 NIVT 3A 42.1 40MR-MS  16.7  20MR  1.8  0  0  40S  19.5 
DBW 273 NIVT 5A 55.1  30MR-MS  12  20S  7.2  0  0  40S  12.2 
DBW 274 NIVT 5A 53.4 10MS-S  6  30S  7.8  40S*  13  20S  5.1 
DBW 280 NIVT 5B 44.3 10MS  4.1  10S  2  0  0  80S  65 

Fig. 1.2 Field view of DBW 173 

Table 1.19 Pre-breeding material shared through SSN 2017
Entry  Pedigree 
SSN-1  Synthetic 107/*3DBW 17 (resi) 
SSN-2  Synthetic 26/*3PBW 502 (resi, soft) 
SSN-3  New Synth 88 / PBW 343//UP 2425 (resi) 
SSN-4  Synthetic 400 / PBW 502 (heat tol)
SSN-5  Synthetic 207 / *2PBW 502 (heat tol) 
SSN-6  Syn 14 / PBW 502 // Syn 59 / DBW 16// DBW 16 
SSN-7  Synthetic 67/ PBW 502 (heat tol)
SSN-8  Syn 98 / PBW 343 // Syn 59 / DBW 16 (resi, soft) 
SSN-9  Syn 206 / DBW 17 / DBW 17 (resi) 
SSN-10  Syn 99 / UP 2425 / FLW 21 (resi, soft) 

Performance of entries in Advance Varietal Trial :

DBW 187 was promoted to AVT-II under irrigated 
timely sown conditions of NEPZ (Table 1.21)

Performance of entries in National Initial Varietal 
Trials 

Based on the performance of the entries in different 
NIVTs, DBW 223 and DBW 237 were promoted to 
different AVTs. (Table 1.22)

Hybridization and generation advancement

Creation of variability for different traits through 
hybridizations: 259 new cross combinations were 
successfully attempted with the aim of enhancing 
yield, disease resistance and heat tolerance. 13 new 
crosses and 39 backcrosses were also attempted 
during summer 2017 in Dalang Maidan. 

Evaluation of breeding material at Karnal: Breeding 
material in different generations from F - F  was 1 6

arti�cially inoculated with different diseases and 
selections were made on basis of the disease data and 
other desirable attributes.

Evaluation of breeding material at Dalang: During the 
summer 2017, breeding material in different 
generations was evaluated at IIWBR Regional station, 
Dalang Maidan and selections were made based on 
disease data and the desirable traits. 
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Entry Promoted to Tested in Performance in trials during 2016-17
    Zonal   Rank Best  CD
    Yield (q/ha)  check (q/ha)
DBW 187 AVT-II   AVT-I  48.8  1 K 1006  1.1
 (IR-TS-NEPZ) (IR-TS-NEPZ)    (46.5) 

Table 1.21 Performance on entries in Advance Varietal Trial

Evaluation of advance generation bulks in 
Preliminary Yield Trial

During the crop year 2016-17, 60 advance generation 
bulks were tested under timely sown conditions along 
with four checks namely DBW 90, HD 2967, HD 3086, 

WH 1105 and also arti�cially inoculated for stripe rust. 
Based on yield performance and other desirable traits, 
21 bulks were selected for further evaluation in the 
IIWBR Station Trials in the next crop season of 2017-18. 
The PYT lines were also evaluated for other end use 

Table 1.22 Performance of entries in National Initial Varietal Trials

quality parameters along with physiological and 
entomological attributes.

Contribution to Segregating Stock Nursery
th25 F  cross combinations were contributed in the 20  2

segregating stock nursery which was sent to more 
than 15 centers across the country. The material 
developed through the programme has the utilization 
of more than 50.0 %. 

Purity testing and seed multiplication: 

During the crop season, 26 entries of IIWBR station 
trials & nurseries, 12 entries of NIVTs and three entries 
of AVTs were multiplied to produce sufficient 
amount of seed of these entries in case these entries 
are further promoted / identi�ed. In addition, the 
seed of released varieties DBW 14, DBW 16, CBW 38, 
DBW 90, DPW 621-50 and WB 2 was also multiplied to 
meet out the demand.

Breeding wheat genotypes for Eastern Region

Registration of Germplasm:

During 2017-18, three genotypes LBRIL 189, DBW 150 
and LBPY 11-2 were registered with ICAR-NBPGR, New 

Delhi for spot blotch resistance, heat tolerance and 
earliness and bold grains, respectively.

Hybridization and generation advancement:  

During the year 2017-18, a total of 126 new cross 
combinations involving different targeted donors 
were attempted to diversify base, improve tolerance 
against biotic/abiotic stresses and quality traits. The F  1

seed of all the crosses was advanced at IIWBR, RS Dalang 
Maidan during summer 2017 and subsequently F  2

generation of these crosses have been sown at IIWBR, 
Karnal during 2017-18. Segregating generation viz., F  2

(156 crosses), F  (41 crosses), F  (17 crosses) and F  (27 3 4 5

crosses) were sown during main season at Karnal.  
Apart from this, F  bulks (66 crosses), F  bulks (15 6 7

crosses) and F  bulks (64 crosses) were advanced 8

during main season.

Contribution to coordinated Trials: 

Based on the performance of genotypes in different 
IIWBR station trials, genotypes DBW 270 and DBW 277 
were promoted to NIVT-3B and NIVT-5B trials, 
respectively during 2017-18 (Table 1.23). In addition to 
this, one genotype DBW 250 was also contributed as 
check in MLHT trials for low Heat sensitivity index.

Entry Promoted to Tested in  Performance in trials during 2016-17
    Zonal  Yield Rank  Best check  CD
     (q/ha)    (q/ha)
DBW 223 AVT-I  NIVT 1A 49.5  8  HD 2967 (46.3)  2.3
 (IR-TS-NEPZ)
DBW 237 AVT-I  NIVT 3A 50.1  2 HD 3059 (46.9)  1.8
 (IR-LS-NWPZ)
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Contribution to National Nurseries:  

Two genotypes LBP 2017-18 and LBP 2017-19 were 
also contributed to the Salinity/Alkalinity nursery 
during 2017-18. A set of 36 genotypes were 
contributed to the national genetic stock nursery for 
testing and two genotypes RIL S1-38 and RIL S1-46 
contributed to short duration screening nursery 2017-
18. Besides, segregating populations from 25 crosses 
were contributed to the segregating stock nursery 
(SSN) during 2017-18.

Contribution to IIWBR station trials: 

Total 15 entries have been contributed to different 
station trials (timely sown, late sown, restricted 
irrigated etc.) conducted for different production 
conditions in all mega zones during 2017-18.

Sharing of ISBL (Institute Shuttle Breeding Lines) 
to centres in eastern regions of India: 

North Eastern Special Trial (NEST) was constituted 
comprising 51 test entries along with �ve different 
checks (DBW 14, WR 544, HD 2967, Raj 3765 and 
Sonalika were sown at seven different locations viz., 
Sabour, Coochbehar, Kalyani, Shillongani, Ranchi, 
Pusa and Faizabad in NEPZ for sowing in two date of 
sowing (Timely and late sown) conditions for 
identifying suitable genotypes which are early (in 
�owering and maturity) and superior in yield.

Evaluation of SSD RIL population for target traits: 

A complete set SSD population comprising 248 lines 
was sown for generation advancement, evaluation for 
rust and foliar blight and also making further selection 
of potential lines for large plot testing under 
preliminary yield trials.  

Poly-house screening of potential donors and 
recipient parents for rust and foliar blight:

A set of 110 genotypes comprising donors and 
recipient of target traits were sown in two poly-houses 

on same date of sowing. These lines were arti�cially 
inoculated and are being screened for rust and foliar 
blight.   

Evaluation of advanced breeding material for 
physiological traits: 

Data on phenological and physiological traits was 
recorded on 103 advanced breeding lines (F  onwards) 7

along with 24 checks to identify physiologicaly 
superior cross combination. Cross combinations 
better than the best check were identi�ed for CTD (1), 
net photosynthesis (13), cell membrane stability (4), 
Excised Leaf Water Loss (2)  and chlorophyll 
�uorescence (1) (Fig 1.3, Table 1.24).

Evaluation of material for wheat quality: 

Quality data of samples under the project entitled 
breeding wheat genotypes of eastern region. Total 10 
lines were found soft textured with grain hardness less 

Fig. 1.3 Performance of advanced breeding material for 
Photosynthesis and Cell Membrane Stability
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DWR ST-Id Entry Pedigree Trial Production Condition / Zone
LBP 2016-09 DBW 270 NP 846/ HUW 234 NIVT-3B IR-LS-CZ/PZ
LBP 2016-05 DBW 277 NI 5439/ MACS 2496 NIVT-5B RI-TS-CZ/PZ

Table 1.23 Wheat genotypes contributed for testing under different NIVTs during 2017-18
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Parameter Grain  hardness  Sedimentation Protein % (at  Hectolitre Phenol   
 Index (ml) 14% moisture) Weight test
Average 70.25 7.68 10.57 79.55 6.55
Range 22.5-101.3 4.5-15.4 8.2-15.5 60.5-83.5 2-9

Table 1.25 Mean and range of breeding material tested for wheat quality parameters during 2017

than 40 suitable for biscuit quality. Three lines showed 
high sedimentation value suitable for bread quality; 
two lines showed high grain protein content (>14%). 
Nine lines showed high hectolitre weight (>83), eight 
lines exhibited very low phenol colour intensity (Table 
1.25). Promising sources identi�ed for wheat quality 
parameters included; HRWSN-14, HRWSN-94, 
HRWSN-13, HRWSN-15, HRWSN-22, LBRL-13, BW/SH-

rd6, PI 322087, LSW 110, 23  HRWSN 44, AC DOMAIN, LB-
2016-11, RIL S2-45 (Table 1.26). In addition, advance 
bulks coming out from target combinations namely; 
HD 2967/HD 2987, HD 2643/LBRL-1 and DBW 
14/CHIRA-7 were also found promising. 

DBW218: Promising quality wheat genotype 
having high sedimentation value

The wheat genotype DBW218 was developed through 
p e d i gre e  b re e d i n g  m e t h o d  f ro m  t h e  c ro s s 
PRL*PASTOR//PBW343*2/KUKUNA. This genotype 
was evaluated at total nine locations including �ve 
locations (Delhi, Karnal, Hisar, Ludhiana and 
Gurdaspur) of North Western Plains Zone (NWPZ) and 
four locations (Faizabad, Kanpur, Pusa and Sabour) of 
North Eastern Plains Zone (NEPZ) along with the three 
checks (DBW 71, WR 544, DBW 14) under a very late 
sown trial during 2016-17 for grain yield, disease 
resistance and quality traits and this followed as 
criterion for selecting genotypes for end product 
purpose. DBW218 showed high sedimentation value 
of 57ml pooled over both the zones (NWPZ & NEPZ) 
coupled with desired level of protein content (12.7%) 

and grain hardness (76) as compared to check 
varieties. 

Besides quality traits, this genotype (DBW 218) 
showed comparable per formance for  other 
agronomic characteristics over checks in both the 
zones indicating its wider adaptability. Thus, DBW218 
is a high yielding genotype having desired level of 
disease resistance and was found exceptionally good 
for chapatti making (high sedimentation value, grain 
protein content and grain hardness) traits.

Anticipatory breeding programme for mitigating 
wheat blast like disease

In view of the report of wheat blast from Bangladesh, 
ICAR-Indian Institute of Wheat & Barley Research 
initiated anticipatory breeding programme and 
constituted special trial/nursery (consisting of 88 
genotypes including released varieties, �nal year entries, 
genetic stocks, potential donors and varieties having 
Milan and 2NS reported to be resistant to wheat blast in 
the literature) so as to collect preliminary information 
about the status of blast like disease occurrence. The 
material was planted in West Bengal and Assam along 
the borders of Bangladesh. 

Improving spot blotch resistance in wheat by 
Marker-aided backcross breeding: 

Spot blotch has been a serious constraint in wheat 
production in the Eastern Gangetic Plains (EGP) of 
North Eastern India. Therefore, to enhance spot blotch 

Cross Physiological Traits
HD 2967/ LBRL1 CTD (4.8), Photosynthesis (assimilation rate) (22.6 µmol m-2s-1), Cell Membrane Stability (50.3), Chlorophyll 

�uorescence (0.805)
DBW 14/Chirya 7 CTD (5.0), Cell Membrane Stability (50.2), Chlorophyll �uorescence (0.798), chlorophyll (0.045)
WH 147/ RAJ 3765 Photosynthesis (assimilation rate) (29.6 µmol m-2s-1), Chlorophyll �uorescence (0.802)
HW 2045/ LBRL1 Cell Membrane Stability (58.1)
DBW 14/ FLW 3 Chlorophyll �uorescence (0.811)

Table 1.24 Crosses with grain yield more than 600g m-2 and higher physiological trait values
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Table 1.26 Identi�cation of promising sources for different wheat quality parameters
S.N. Entry ID Grain  Sedimentation  Protein Hectolitre   Phenol 
  hardness  Value (ml) content Weight  test
  Index     
1. HRWSN-94 48.6 5.6 12.1 80.5 2
2. HRWSN-13 82.7 6.8 12.5 83.5 9
3. HRWSN-14 88 9.9 12.2 81.5 3
4. HRWSN-15 71.8 5.1 12.8 76 8
5. HRWSN-22 71.5 5 12.1 78 5
6. LBRL-13 33.8 9.4 13.1 79 3
7. BW/SH-6 56.2 6 12.3 78 3
8. PI 322087 76.5 7.2 12 70 8
9. LSW 110 81 8.6 14 60.5 7

rd10. 23  HRWSN 44 59.7 11.6 12.7 74 3
11. AC DOMAIN 92.2 11 15.5 71 9
12. LB-2016-11 100.7 8.5 12.4 78.5 8
13. RIL S2-45 90.4 6 12.3 81.5 2
14. F  HD 2967/HD 2987 80.2 6 12.8 75.5 78

15. F  HD 2643/LBRL-1 70.1 8.2 12.1 76 68

16. F  DBW 14/CHIRA-7 78.3 6.1 12.1 79.5 79

Table 1.27 Comparative performance of DBW 218 and checks for agronomic and quality traits in NWPZ and NEPZ (2016-17)

resistant in high yielding cultivar i.e. HD 2967, marker 
assisted backcrossing programme is initiated at ICAR-
IIWBR. BH 1146' (Fronteira/Mentana//Ponta Grossa1) a 
Brazilian cultivar carrying resistance to spot blotch was 
used as a donor parent. Transfer of targeted QTLs 
'QSb.iiwbr-7B'and 'QSb.iiwbr-7D' responsible for 
conferring resistance to spot blotch was monitored by 
diagnostic markers (Xwmc758-7B and Xwmc653-7D) 
for foreground selection (Table1.28).  For background 
selection against donor segment for rest of the 
genomic regions of HD 2967, out of 500 SSR markers 
covering all the 21 chromosomes of wheat, 60 markers 
were found polymorphic displaying distinguishing 
banding patterns between parents HD 2967 and BH 
1146 (Fig.1.4). 

During this season, recipient parent (HD 2967) was 
crossed with donor parent BH 1146, maximum 

numbers of crosses were made to obtain sufficient 
amount of F  seeds.1

Wheat improvement for warmer areas

Wheat crops in India is exposed to warmer climatic 
conditions due to higher temperatures during crop 
period and occasionally coupled with limited water 
availability. Such conditions affect grain �lling and 
result into improper grain formation leading to reduced 
yield levels. The rusts and foliar blight are another factor 
that leads to crop damage in the event of their 
occurrence. Besides, Karnal bunt has occupied 
prominence due to its trade related importance. 
Keeping this in view, efforts were made to develop high 
yielding, disease resistant wheat genotypes suitable to 
warmer climatic conditions especially for central and 
peninsular India. Salient achievements of this 
programme during 2017-18 are presented as under. 

Genotype   Quality traits    Agronomic traits

 Sedimentation  Grain  Protein  Grain Yield 1000 grain  Plant height Days to  

 value (ml) hardness Content (%) (q/ha)  weight (g) (cm)  Maturity (days)

 Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range Mean Range

DBW 218 57.0 52-62 76.0 66-86 12.7 10.8-15.4 32.7 22.2-45.8 33.0 21-42 90 61-106 101 79-114              

DBW 71(C) 44.5 42-47 75.0 65-82 12.9 11.3-15.1 32.5 24.4-41.5 33.5 22-40 80 64-94 99 81-115             

WR 544(C) 43.0 40-45 70.5 62-77 13.7 11.7-15.5 29.1 25.8-35.2 34.5 24-42 88 58-105 95 75-110             

DBW 14(C) 44.0 42-47 65.5 58-65 13.1 11.8-15.5 31.6 23.8-42.9 33.5 25-40 76 58-85 96 77-115             
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Table 1.28 QTLs, QTL-linked marker, donor and recipient genotype, base line trait values of recipient genotypes and the 
expected trait values of the improved genotypes.

Markers  Recipient  R2  Base line trait  Expected trait value 
linked to QTL  genotype  value of recipient  after improvement
and donor genotype    genotype  

QTL: QSb.iiwbr-7B HD2967  13%  Spot blotch  Enhanced spot 
Markers (Chromosome    susceptible and blotch resistance 
arm): Xwmc758 Singh     high yielding  coupled with yield 
et al.(2016)    under optimum 
 BH1146   conditions
    
QTL: QSb.iiwbr-7D HD2967  18% Spot blotch susceptible  Enhanced spot 
Markers (Chromosome    and high yielding  blotch resistance 
arm): Xwmc653   under optimum  coupled with yield 
Singh et al. (2016)  BH1146   conditions 

New cross combinations and their evaluation 

A total of 262 new cross combinations were attempted 
during the crop season which included diverse 
genotypes as parents with the objective to 
incorporate the desirable traits for warmer areas. 
These crosses  involved synthetics,  Chinese 
germplasm, elite material from national and 
international  nurser ies/tr ials  as  parents for 
broadening the genetic base of the material. 363 F s 1

made in 2015-16 were evaluated for yield and 
component traits along with 10 check varieties 
namely HD 3086, HD 2967, WH 1105, DBW 71, DBW 90, 
DBW 107, K 0307, DBW 110, HD 2932 & DBW 93. 
Heterosis over best check HD 3086 was estimated for 
yield and a wide range of -88.5 to 34.2 % was observed. 
Out of 79 F s having positive heterosis, 8 showed more 1

than 25% standard heterosis (Table1.29). These 
promising combinations for higher yield were 
identi�ed for more precise evaluation in next 
generations.  

Evaluation of breeding material in different 
generations 

A total of 5722 different breeding lines developed 
from 837 diverse crosses were evaluated during 2016-
17. These lines included advanced lines as well as 
segregating material in different �lial generations. 
Arti�cial epiphytotic conditions were created to 
screen the material for resistance to diseases 
especially yellow rust. From these lines, 4381 single 
spike selections representing 676 cross combinations 
were made based on plant type, maturity period, disease 
resistance, grain weight, tillering ability and grain 
number (Table 1.30).  In addition, 128 bulks of advanced 
lines were made for their advancement to PYTs.   

Evaluation of advanced bulks in PYT

70 advanced bulks were evaluated for various yield 
traits along with 10 checks, namely, HD 3086, HD 2967, 
WH 1105, DBW 71, DBW 90, K 0307, DBW 107, DBW 110, 
HD 2932 & DBW 93 in six rowed plot of 6.0 m length in 02 
replications under timely sown irrigated conditions 

Table 1.30 Evaluation of breeding material in various generations

Generation Evaluated Selections Single lines spike 
F  224 2082

F  1773 (244) 1342 (187)3

F 1500 (144) 1171 (110) 4 

F  1038 (111) 741 (72) 5

F  1119 (93) 871 (56)6

F  68 (21) 48 (43)7

Total 5722 (837) 4381 (676)
Number of crosses in parenthesis

Table 1.29 Heterotic crosses in F  generation1

S.  No. Cross over  % Heterosis HD 3086
1.  CG1012 /HD3086 34.2
2.  CRS77/WH1105 34.2
3.  15HRWYT-222/UP2425 32.8
  //WH1105
4.  CRS75/DBW148 31.7
5.  CG120/CR39 31.2
6.  MUNIA/CHTO/3/PFAU/BOW 28.2
  //WH1105
7.  CRS37/CRS6 26.7
8.  K1510/DBW71 25.7
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(IR). Besides, same set was also evaluated under 
restricted irrigation (RI) conditions in double row plot 
of 2.5m length spaced 20cm apart.  A wide range was 
observed for various traits under different irrigation 
conditions (Table 1.31).

Based on the yield and disease reactions, following 
entries were found promising and were promoted to 
station trials of the IIWBR (Table 1.32).

I d e n t i � c at i o n  o f  p ro m i s i n g  b re a d  w h e at 
genotypes for high iron and zinc content

The PYT lines were also evaluated for iron (Fe) and zinc 
(Zn) content using X-ray �uorescence analyzer (XRF) of 
Oxford Instruments. For the purpose, the entries were 
harvested and threshed without using any metallic 
pan.  The results indicated higher values of Fe 
(37.9ppm with range of 31.6 to 44.4ppm) and Zn 
(32.0ppm with range of 23.2 to 46.6ppm) content 

under RI condition.  Under irrigated conditions, the 
mean Fe content was 37.7 ppm with range of 31.5 to 
45.1ppm whereas mean Zn content was 30.6ppm 
ranging from 21.2 to 43.9ppm. The Fe & Zn content were 
found highly correlated (0.58) under both the 
conditions. Entries 16-62 and 16-21 under irrigated 
condition and 16-52 and 16-18 under RI condition 
showed higher Fe and Zn content together. Besides 
these, 16-37, 16-15, 16-4, 16-17 and 16-60 showed 
high Fe content under both the production 
conditions. Few promising genotypes for Fe and Zn 
content under IR and RI condition have been 
identi�ed (Table 1.33) for further evaluation in bio-
forti�cation trials which may be potential donors 
for nutritional improvement of wheat genotypes.

Preliminary analysis of falling number for pre-
harvest sprouting tolerance in bread wheat

Germination of wheat within the grain head before har-

Fig. 1.4 DNA polymorphism survey between two parents HD2967 (P1) and BH1146 (P2) using SSR markers

Table 1.31 Performance of genotypes for various traits in PYT (2016-17)

Traits   Irrigated   Restricted irrigation
 Range Mean  Range Mean 
Days to heading  78-102 91 75-99 86
Days to maturity  104-144 134 103-137 129
Plant height  86-136 105 83-128 99
Tillers/m  60-145 96 80-215 131
Spikelets/spike  19-27 24 16-26 20
Spike length (cm)  7-13 10 7-13 11
Grains/Spike  42-100 64 24-76 50
1000-gr. weight (g)  28-58 42 37-76 47
Grain yield (q/ha)  36.7-69.9 55.6 36.8-52.7 44.4
Biomass yield (t/ha)  14.2-23.1 17.7 8.1-16.4 12.2
Chlorophyll Content  33.8-47.2 41.1 36.7-52.4 44.4
NDVI  0.70-0.83 0.78 0.35-0.77 0.57
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Table 1.32 Promising entries in preliminary yield trial during 2016-17

Entry Yield  Days to Days to  Plant 1000 -  Yellow Rust
 (q/ha)  heading maturity height (cm) gr weight (g) 
Station trial 1
PYT 2016-65 69.9 91 143 106 41 5S
PYT 2016-34 69.2 93 139 101 46 5S
PYT 2016-31 68.9 95 141 107 39 5S
PYT 2016-66 67.3 93 144 106 41 10S
PYT 2016-79 66.2 93 140 107 49 10S
PYT 2016-71 65.9 100 143 101 35 20S
HD 3086(C)  65.2 94 140 100 45 10S
Station trial 2
PYT 2016-06 67.7 92 134 106 43 40S
PYT 2016-28 64.2 85 128 113 41 40S
HD 2967(C)  59.6 91 139 108 40 40S
Station trial 3
PYT 2016-53 62.9 90 130 99 41 5S
PYT 2016-47 62.7 89 140 108 57 10S
PYT 2016-37 60.0 83 128 102 45 10S
PYT 2016-73 59.8 92 134 103 45 20S
PYT 2016-29 58.4 82 128 113 46 5S
DBW 71©  57.9 81 128 101 44 5S
Station trial 4
PYT 2016-69 71.7 87 131 95 47 
PYT 2016-70 59.2 95 131 92 44 
PYT 2016-33 58.5 86 130 101 52 
PYT 2016-36 54.3 84 130 95 48 
PYT 2016-76 53.9 94 127 97 45 
PYT 2016-63 46.8 84 134 95 49 
DBW 110(C)  43.5 86 105 98 45

vest is known as 'pre-harvest sprouting' (PHS) which is 
contributed to periods of prolonged rainfall and high 
humidity after the grain ripening and before its 
harvest.  The “falling-number test” is internationally 

accepted, indirect but quite accurate measure of 
alpha-amylase activity within a grain sample which 
indicates PHS tolerance. Sound, starchy grains 
produce thick slurry where plunger takes more time to 

SN Entry  ID Pedigree  Fe (ppm) Zn (ppm)
Timely sown, irrigated condition
1 16-62 F6-928 HD2967/DBW16 42.80 43.90
2 16-21 F6-241 36IBWSN116/DBW16 40.20 41.50
3 16-59 F6-898 K-307/DBW16 40.40 39.00
4 16-57 F6-819 DBW17/39 IBWSN1081 40.00 37.40
5 16-37 F6-448 LOK62/DBW16 45.10 36.60
 16-32 DBW-71(C)  41.80 36.00
Timely sown, restricted irrigation condition
1 16-52 F6-752 KRL236/DBW16 44.00 46.60
2 16-18 F6-185 HS277/DBW17 44.40 41.10
3 16-17 F6-182 K-307/HD2967 43.00 37.20
4 16-50 F6-629 KRL236/DBW16 42.90 36.60
5 16-80 SAWSN3210 SAWSN3210 42.70 38.30
6 16-30 F6-362 35IBWSN68/DBW17 41.30 36.00
 16-72 DBW93 (C)  41.40 36.90

Table 1.33 Performance of wheat genotypes for Fe and Zn content during 2016-17 
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reach bottom and shows bigger falling number. 
Sprout-damaged grain results in thinner or less 
viscous �our and water mixture due to higher alpha-
amylase activity to break down the starch where the 
plunger falls faster to the bottom of the test tube 
measuring smaller the falling number. In general, 
falling-number values of 350 seconds or greater 
indicate good quality �ours for milling and baking 
purposes. The falling number at 14% moisture content 
was estimated in 80 wheat genotypes as a preliminary 
investigation to identify PHS tolerant genotypes. The 
falling number ranged from 127 to 608 with average 
value of 435. The check varieties from different agro-
ecological conditions showed falling number values 
from 248 (DBW71) to 491 (WH1105). The other 
released varieties, DBW110 (489), DBW107 (463), 
HD3086 (460), HD2967 (444), DBW93 (419), DBW90 
(416) and HD2932 (387) showed their suitability for 
milling and baking purposes. The genotypes showing 
falling number of 500 or more have been identi�ed 
(Table 1.34) for further detailed analysis to their PHS 
tolerance. 

Eva l u at i o n  o f  d wa r f  g e n o t y p e s  fo r  y i e l d 
components

Thirty-eight dwarf progenies selected from the 
segregating material were bulked separately and 
evaluated to observe their performance for yield and 

component traits in 2016-17 crop season. The plot size 
was double-row of 3 m length spaced at 20 cm. 
Genotypes showed wide range of variability for the 
traits studied. The average plant height was 71 cm 
(range of 62-79 cm) and mean yield was 46.3q/ha with 
range of 25.1 to 71.1q/ha.  The average heading and 
maturity period was 93 days (71-100 days) and 145 
days (132-154 days), respectively. On average, these 
genotypes have longer spikes (mean 11cm), more 
spikelet number per spike (22) and high grain number 
(66). The mean harvest index was 32.4% ranging from 
21.5 to 45.4%. Despite of the lower plant height, the 
higher grain yield was attributed to very high tillering 
ability ranging from 122-187 tillers /meter row length 
with average value of 166 tillers. Based on grain yield, 
eleven entries were found promising (Table 1.35) 
which can be further evaluated for agronomic 
suitability at variable input conditions. However, these 
genotypes were also con�rmed for the presence of 
dwar�ng genes (Rht B1b, Rht D1b and Rht 8) through 
PCR analysis. (Table 1.35)

Contribution from station trials to NIVTs

During 2016-17, �fteen entries were contributed to 
IIWBR station trial (06 in timely sown, 06 in late sown, 
03 in A+D) out of which two entries were promoted to 
NIVT 2 (DBW 263 & DBW 264) and one entry DBW 271 
was promoted to NIVT 3B during 2017-18. In addition, 

Table 1.34 Falling number estimates of wheat genotypes for PHS tolerance

Sr No. Entry Pedigree Falling number  Grain yield 
   (14% moisture) (q/ha)
1 PYT-16-73 28ESWYT107/RAJ4037 608 59.8
2 PYT-16-66 RAJ3765/DBW60 595 67.3
3 PYT-16-67 RAJ3765/DBW60 551 67.1
4 PYT-16-26 PBW396/HD2967 544 55.6
5 PYT-16-7 PHS709/DBW17 543 43.3
6 PYT-16-52 KRL236/DBW16 541 49.5
7 PYT-16-65 RAJ3765/DBW60 536 69.9
8 PYT-16-42 HD2189/DBW16 532 36.7
9 PYT-16-11 PHS709/HD2967 520 63.2
10 PYT-16-19 HS277/HD2967 509 44.5
11 PYT-16-27 PBW396/HD2967 506 55.0
12 PYT-16-58 SGH1/20IBWSN239 502 50.4
13 PYT-16-01 WH 1105 (C) 491 58.6
14  DBW 71 (C) 248 
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Genotype Gr. Yld Pl. Ht.  DH DM Tillers  Sp. Lgth Spk/sp TGW  Gr. HI  YR              Rht genes* 

 (q/ha) (cm)   /m row (cm)  (g) /sp (%)  B1b D1b 8              

WAPD 1531 71.1 69 95 145 176 11 22 44 72 43.7 5S + + +

WAPD 1521 63.3 69 93 144 163 11 20 43 51 42.4 5S + + +

WAPD 1508 62.8 72 83 138 179 12 23 44 53 42.4 20S + + +

WAPD 1522 58.8 71 95 146 150 10 19 41 48 39.4 5S + + +

WAPD 1528 58.0 73 98 150 175 12 24 41 65 34.1 10S + + +

WAPD 1530 56.5 76 98 150 194 11 21 41 58 31.7 10S + + +

WAPD 1529 56.2 74 99 151 184 11 22 42 47 32.9 10S + + +

WAPD 1519 55.6 67 96 150 183 12 20 41 72 33.9 10S + + +

WAPD 1523 55.3 73 98 148 171 11 22 39 66 32.9 5S + + +

WAPD 1502 53.5 79 95 142 201 14 26 33 84 31.2 5S + + +

WAPD 1505 53.2 72 82 144 207 11 21 39 49 34.1 20S + + +

DBW93 (C)  53.1 86 91 139 153 8 21 40 47 39.8 20S - - -

*PCR based con�rmation at approx. 237bp (RhtB1b), 254bp(RhtD1b) and 192bp(Rht8)

Table 1.35 Promising dwarf genotypes for yield component traits and Rht genes

one entry DBW 276 has been contributed to SPL-VLS-
NWPZ/NEPZ. 

Promotion from NIVTs to AVTs

During 2016-17, two entries DBW 221 & DBW 252 were 
evaluated in NIVT 1A & NIVT 5A, respectively. Both 
these entries were advanced to AVT trials in two zones, 
i.e., NWPZ & NEPZ.  Their performance in coordinated 
trials is presented in (Table 1.36). In addition, DBW 249 
was evaluated in Spl-VLS-NWPZ/NEPZ during 2016-17. 
It showed signi�cantly superior yield performance 
(32.4q/ha) in NWPZ under very late sown trial.

New genetic stocks proposed for registration

During the reporting period, three new genetic stocks 
have been developed which were approved by the 
IGRC of the IIWBR, Karnal for registration. These are 
DBW 129 for multiple disease and pest resistance (all 3 
rusts, LB, KB, PM, FS, shoot �y & brown wheat mite), 

PHS 1101 for high iron (49.1ppm) and copper (6.4ppm) 
content in grains and PHS 1108 for high protein 
content (14.8%) with bold seeds (55g TGW) and high 
manganese (44.2ppm) content. 

Shuttle breeding under warmer area programme

The segregating material comprising 318 F  crosses 2

and 90 F  populations was shared with shuttle 3

breeding centres of CZ (Jabalpur, Powarkheda, Vijapur, 
Junagadh and Bilaspur) and PZ (Dharwad, Niphad, 
Akola) under warmer area programme for target 
speci�c selections that showed 51.8% and 28.1% 
utilization, respectively.  In addition, 82 advanced lines 
of PYT were sent to these centres for evaluation under 
irrigated as well as restricted irrigation conditions. A 
wide range was observed for various traits under 
different irrigation conditions (Table 1.37) and 42 
promising entries were retained by centres for 
evaluation in respective PYTs. 

Table 1.36 Performance of test entries in NIVTs & Special trial during 2015-16

Entry  Yield (q/ha)  Rust Reaction   Promotion
 NWPZ NEPZ Yellow (ACI) Brown-N(ACI)  (2016-17)  
NIVT 1A
DBW 221  62.0* 50.6* 40S (11.7) 20S (7.0) AVT-TS-NWPZ/NEPZ  
WH 1105(C) 58.0 - 60S (25.4) 20S (12.0) 
HD 2967 (C) - 46.3 80S (51.0) 10S (4.0) 
NIVT 5A
DBW 252  55.1* 38.1* 40S (13.9) 0 (0.0) AVT-RI-NWPZ/NEPZ  
WH 1142 (C) 51.6 - 5S (1.4) 40S (8.1) 
HD 2888 (C) - 32.8 60S (33.2) 5S (2.0) 
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Development of Hybrid Wheat 

Diversi�cation of CMS (A) & Restorer (R) lines in 
Indian background

With a view to diversify cytoplasmic male sterility, 
CMS lines from CIMMYT and IARI were crossed with 
Indian varieties as superior agronomic base. Indian 
varieties were used as male parent and repeated 
backcrosses were made to recover background of 
Indian varieties. In all, 73 new diversi�ed CMS lines 
in 24 different Indian backgrounds were developed 
that showed complete male sterility. These lines 
were maintained along-with maintainer lines 
(Table.1.38) through controlled pollination for 
further utilization in hybrid development 
programme. In addition, 276 CMS lines are in 
different BC generations of diversi�cation in 
agronomic background of 58 Indian cultivars. 

In order to diversify the restorer sources, the fertility 
restorer lines were crossed with PBW343 and DBW17 

that resulted in development of 07 new restorer lines. 
Besides these, there are 50 new restorer lines in BC6 
generation in 27 diverse genetic backgrounds of 
Indian wheat varieties. 

III. Development and evaluation of experimental 
hybrids

60 new experimental hybrids were made during 2016-
17 crop season using 20 CMS (A line) and 3 restorer lines 
(R line) in 2R:4A:2R planting ratio. The CMS lines used 
were developed from the diversi�cation programme. 
Three R-lines namely Res 5, Res 37 and Res 38 were 
used as male parent in development of experimental 
hybrids. The CMS lines were planted between the 
restorer lines and the seeds of experimental hybrids 
were harvested from the CMS lines. 

55 experimental hybrids developed in 2015-16 crop 
season were evaluated during 2016-17 crop season at 
half seed rate (50kg/ha). Five checks namely HD 3086, 
HD 2967, WH 1105, K307 and DBW110 were included 
at full seed rate (100kg/ha) for comparing the 

Table.1.38: New CMS lines developed in Indian wheat background

S No.     A Line   B line 
 Line ID Parentage  Male Days to  Pl. ht  Base line Days to  Pl. ht. 
   sterility (%) heading (cm)  heading  (cm)
1 DCMS 1 CMS1A/PBW343 100 95 100 PBW343 95 101
2 DCMS 2 CMS10A/PBW343 100 95 101 PBW343 95 102
3 DCMS 3 CMS11A/PBW343 100 85 101 PBW343 95 100
4 DCMS 4 CMS12A/PBW343 100 95 92 PBW343 95 96
5 DCMS 5 CMS13A/PBW343 100 95 97 PBW343 95 98
6 DCMS 6 CMS17A/PBW343 100 95 101 PBW343 95 104
7 DCMS 7 CMS20A/PBW343 100 95 94 PBW343 95 100
8 DCMS 8 CMS3A/DBW17 100 92 92 DBW17 92 91
9 DCMS 9 CMS5A/DBW17 100 93 85 DBW17 93 86
10 DCMS 10 CMS8A/DBW17 100 92 89 DBW17 92 91
11 DCMS 11 CMS10A/DBW17 100 93 77 DBW17 93 80
12 DCMS 12 CMS12A/DBW17 100 96 85 DBW17 94 83

Table 1.37: Mean and range of genotypes for yield traits in different production conditions
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Traits   Central zone Restricted  Peninsular zone Restricted 
  Irrigated irrigation Irrigated irrigation   
Days to heading 64 (55-71) 60 (54-66) 58 (54-69) 58 (54-63)
Days to maturity  107 (84-112) 102 (96-106) 111 (105-116) 115 (108-120)
Plant height (cm) 77 (62-87) 73 (56-85) 83 (62-97) 74 (63-83)
1000-grains weight (g) 42 (38-47) 35 (30-42) 39 (34-47) 36 (31-44)
Grain yield (q/ha) 57.9 (37.4-72.5) 37.4 (24.7-48.9) 51.9 (33.9-69.4) 40.5 (29.8-64.1)



13 DCMS 13 CMS13A/DBW17 100 96 88 DBW17 96 90
14 DCMS 14 CMS14A/DBW17 100 94 85 DBW17 96 93
15 DCMS 15 CMS15A/DBW17 100 93 85 DBW17 93 86
16 DCMS 16 CMS18A/DBW17 100 93 80 DBW17 93 86
17 DCMS 17 CMS21A/DBW17 100 93 84 DBW17 93 90
18 DCMS 18 CMS22A/DBW17 100 93 88 DBW17 93 90
19 DCMS 19 CMS25A/DBW17 100 93 88 DBW17 93 92
20 DCMS 20 CMS26A/DBW17 100 93 90 DBW17 93 87
21 DCMS 21 CMS30A/DBW17 100 93 85 DBW17 93 93
22 DCMS 22 CMS2A/DBW16 100 95 92 DBW16 95 98
23 DCMS 23 CMS8A/DBW16 100 95 96 DBW16 95 104
24 DCMS 24 CMS10A/DBW16 100 95 100 DBW16 95 101
25 DCMS 25 CMS11A/DBW16 100 95 92 DBW16 95 98
26 DCMS 26 CMS12A/DBW16 100 95 88 DBW16 95 90
27 DCMS 27 CMS15A/DBW16 100 95 84 DBW16 95 91
28 DCMS 28 CMS18A/DBW16 100 95 88 DBW16 95 90
29 DCMS 29 CMS19A/DBW16 100 95 101 DBW16 95 96
30 DCMS 30 CMS21A/DBW16 100 95 100 DBW16 95 98
31 DCMS 31 CMS23A/DBW16 100 95 96 DBW16 95 100
32 DCMS 32 CMS1A/PBW502 100 94 105 PBW502 94 101
33 DCMS 33 CMS6A/PBW502 100 94 100 PBW502 94 107
34 DCMS 34 CMS21A/PBW502 100 94 98 PBW502 94 96
35 DCMS 35 CMS5A/DBW55 100 94 94 DBW55 94 96
36 DCMS 36 CMS9A/DBW55 100 94 94 DBW55 94 100
37 DCMS 37 CMS15A/DBW55 100 94 95 DBW55 94 100
38 DCMS 38 CMS24A/DBW55 100 94 97 DBW55 94 94
39 DCMS 39 CMS21A/DBW55 100 94 96 DBW55 94 91
40 DCMS 40 CMS8A/DBW60 100 82 98 DBW60 80 100
41 DCMS 41 CMS20A/DBW60 100 82 97 DBW60 80 101
42 DCMS 58 CMS21A/DBW60 100 82 103 DBW60 80 104
43 DCMS 42 CMS23A/DBW60 100 82 104 DBW60 80 102
44 DCMS 43 CMS26A/DBW60 100 82 105 DBW60 80 103
45 DCMS 44 CMS2A/CBW38 100 94 101 CBW38 94 107
46 DCMS 45 CMS10A/CBW38 100 94 104 CBW38 94 102
47 DCMS 46 CMS15A/CBW38 100 94 103 CBW38 94 105
48 DCMS 47 CMS2A/RAJ3077 100 86 105 RAJ3077 86 110
49 DCMS 48 CMS8A/RAJ3077 100 86 106 RAJ3077 86 107
50 DCMS 49 CMS14A/RAJ3077 100 87 111 RAJ3077 86 110
51 DCMS 50 CMS8A/DBW76 100 84 110 DBW76 84 112
52 DCMS 51 CMS21A/DBW76 100 84 109 DBW76 84 118
53 DCMS 52 CMS2A/UP2338 100 86 100 UP2338 86 102
54 DCMS 53 CMS7A/GW411 100 99 101 GW411 99 105
55 DCMS 54 CMS14A/PBW550 100 84 83 PBW550 80 91
56 DCMS 55 CMS14A/RAJ4037 100 82 102 RAJ4037 99 107
57 DCMS 56 CMS28A/PBW175 100 84 106 PBW175 84 100
58 DCMS 57 CMS28A/DBW39 100 98 108 DBW39 98 114
59 DCMS 59 CMS22A/DBW87 100 94 102 DBW87 94 101
60 DCMS 60 CMS24A/DBW87 100 94 94 DBW87 94 105
61 DCMS 61 CMS5A/HD2687 100 94 107 HD2687 95 105
62 DCMS 62 CMS20A/HD2967 100 86 107 HD2967 85 117
63 DCMS 63 CMS15A/HD1925 100 84 101 HD1925 78 102
64 DCMS 64 CMS20A/HD2925 100 81 103 HD2925 81 96
65 DCMS 65 CMS9A/HI784 100 93 107 HI784 88 100
66 DCMS 66 CMS9A/HI977 100 94 106 HI977 84 108
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67 DCMS 67 CMS29A/HI977 100 95 105 HI977 95 107
68 DCMS 68 CMS26A/K9006 100 94 114 K9006 85 112
69 DCMS 69 CMS11A/NW1012 100 94 100 NW1012 94 108
70 DCMS 70 CMS28A/PBW550 100 84 90 PBW550 80 95
71 DCMS 71 CMS29A/PBW550 100 84 90 PBW550 80 92
72 DCMS 72 CMS2A/RAJ1482 100 93 101 RAJ1482 88 96
73 DCMS 73 CMS10A/RAJ1482 100 94 96 RAJ1482 87 97

performance of hybrid combinations.  A wide range of 
heterosis for grain yield (-68.34% to 20.16%) was 
observed and 11 hybrids out-yielded the best check 
variety HD 2967 (Table.1.39). 

Improvement of wheat for grain quality

Wheat grain quality is very important for many 
stakeholders in the wheat value chain: farmers (bold 
and plump grain), millers (high test weight and high 
�our yield), food manufacturers (processing quality) 
and consumers (end-use and nutritional quality). 
Wheat grain can be processed into �our, semolina and 
other products that form the basic ingredients of 
many foods globally like bread, cookies, pastries, 
pasta, noodles, and couscous. Nutritional quality as 
determined by many factors (high grain protein 
content, iron, zinc, yellow pigment content) is very 
important of optimum growth and development for 
human beings.

Release of variety DBW 168 by CVRC

Central  Sub - Committee on Crop standards, 
noti�cation and release of varieties (CVRC) approved 
DBW 168 for release and noti�cation for Maharashtra 
and Karnataka regions of Peninsular Zone under 

timely sown irrigated condition. This variety has good 
quality attributes along with grain yield. Besides high 
yield potential, it has also registered resistance to 
black rust in the peninsular zone. DBW 168 has shown 
signi�cant yield superiority over the recently released 
checks MACS 6222 (4.3%) and MACS 6478 (4.0%). 
DBW168 has very good chapatti quality with score 
8.15 out of 10. Because of comparatively lower grain 
hardness index (36),  DBW168 has additional 
advantage of higher biscuit spread factor (7.87) in 
comparison to the prevailing irrigated varieties of the 
zones (MACS 6478: 6.61 & MACS 6222: 6.19). Since 

Table.1.39 : Performance of experimental hybrids

S.N.    Hybrid Days to heading Days to maturity Plant height (cm) Yield/plot(gm) Heterosis over best 
      check (%)
1 CMS 15/RES21 98 149 100 1776 20.16
2 CMS 14/RES15 84 142 112 1724 16.64
3 CMS 17/RES15 80 139 113 1676 13.40
4 CMS 9/RES15 81 140 104 1534 3.79
5 CMS 13/RES5 96 146 106 1514 2.44
6 CMS 18/RES21 99 149 80 1510 2.17
7 CMS 19/RES21 82 141 93 1504 1.76
8 CMS 16/RES5 94 148 101 1494 1.08
9 CMS 14/RES21 99 149 97 1490 0.81
10 CMS 12/RES15 83 146 107 1490 0.81
11 CMS 8/RES5 93 140 110 1488 0.68
 HD 2967 © 94 146 99 1478 0.00

Fig. 1.5 Field view of wheat variety DBW 168
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Table 1.40: Performance of entries in NGSN during 2016-17

biscuit industry has high demand for softer wheats, 
DBW 168 can be an asset for providing remunerative 
price to the growers. Grain protein content in DBW168 
(13.4%) is higher than the check varieties MACS 6478 
(12.8%) and MACS 6222 (13.1%). Nutritional quality in 
DBW168 is also supported by high yellow pigments 
content (3.71ppm) which is better than the checks 
MACS 6478 (3.19ppm) and MACS 6222 (3.12ppm). 

Hybridization program 

A total of 388 new cross combinations were made for 
different quality traits in bread wheat and 158 crosses in 
durum wheat. Different donor parents were used to 
improve grain protein content (donors: QLD46, UP2640, 

th th36  IBWSN-138, 12  HRWYT-26), Soft grain for better 
biscuit making (donors: QLD49, QLD67, QLD73, 

th th39 IBWSN1110, 39 IBWSN1108, HS490), high bread 
loaf volume (NI5439, MACS6222, HI1605) and high 
chapatti score (NIAW1415, C306). In durums, the 
genotypes were selected based on the traits like better 
quality making (DW1001), high beta-carotene (HI8663, 
EDUYT54, HI8713), high �our semolina recovery 
(MACS499, PDW314, GW1255). The breeding material in 
different generation is presented in Table 1.41.

New genetic stocks proposed for high grain 
protein content

A promising bread wheat genotype QLD46 was 
evaluated at 11 locations along with high protein 
check variety (UP2672) during 2016-17 under Quality 
Component Screening Nursery (QCSN) Table 1.42. 
QLD46 found to be superior with 14.9% protein 
content to all the tested genotypes and check variety 
UP2672 (13.72%). This genotype QLD46 would be a 
potential source in future breeding programs while 
improving grain protein content of bread wheat 
varieties. This genotype would also be registered as 
genetic stock for high protein at NBPGR

Identifying promising soft grain wheat genotypes 
for biscuit making

Three genotypes (QLD67, QLD73 and QLD49) were 
developed at ICAR-IIWBR with soft grain texture. These 
genotypes were evaluated at 11 centers in Quality 
Component Screening Nursery (QCSN) during 2016-
17. QLD67 (GHI: 27), QLD73 (GHI: 22), and QLD49 (GHI: 
21) were found to be superior among all the tested 
genotypes (Table 1.43).  These soft grain genotypes 

SN    Agronomic traits                     Processing quality   Nutritional 

               quality 

   GY  DH DM PH   TPM GPS TKW SL  TW Protein  Sed. Hard Fe  Zn

Genotypes (q/ha)   (cm)    (g) (cm) (kg/hl) % value (ml) -ness (ppm)  (ppm)           

1  DBW129  54.2 79 126 98 106 54 42 10 81.0 12.3 65 81 41.1 28.8

2  DBW110  44.7 78 125 92 82 54 43 10 81.3 11.2 60 73 37.0 30.9

3  DBW71  49.0 75 124 89 103 46 41 10 82.6 11.0 42 79 40.4 31.2

4  DBW93  46.3 78 124 82 104 50 39 9 83.4 10.7 45 81 35.5 30.8

5  DBW107  50.4 73 123 89 100 47 42 10 82.5 11.5 43 80 40.6 32.5

6  DBW172  41.5 85 129 89 101 53 38 9 82.7 13.9 64 77 43.4 38.5

7  DBW179  52.6 79 126 100 94 55 42 10 80.3 12.6 61 84 44.1 33.7

8  PHSL5  29.4 71 122 103 49 51 52 13 79.0 12.5 46 76 38.1 31.1

9  PHSL10  34.3 70 122 101 63 54 47 12 79.0 11.7 45 79 38.4 30.0

10  PHSL11  35.1 70 123 94 66 54 45 10 81.2 12.4 57 79 37.0 28.9

 Sonalika©  42.4 73 123 91 95 48 41 10 81.4 12.0 41 84 36.8 31.6

 HD2967©  48.2 81 127 94 98 55 40 10 78.0 11.8 62 81 36.3 30.5

 HI8713(d)©  46.8 82 128 90 89 52 45 9 79.5 11.5 42 96 35.1 30.9 

Generations Bread wheat Durum wheat
F  260 752

F  928 (222) 50 (150)3

F 454 (74) 50 (170)4 

F  357 (85) 40 (160)5

F  486 (159) 35 (140)6

F  173 (103) 20 (120)7

Table 1.41 Evaluation of breeding material (crosses) of 
bread and durum wheat in different generations.
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Table 1.42 Grain protein content (%)at 11 locations during 2016-17.

Zone Location QLD46 UP2672 (C) QLD67 QLD73 QLD49
NHZ Almora 14.20 12.64 27 24 19
NWPZ Ludhiana 14.76 13.26 27 11 12
 Durgapura 14.24 13.64 27 22 13
 Delhi 14.68 14.24 30 23 21
 Pantnagar 12.73 11.84 30 25 26
 Karnal 14.86 12.85 32 25 23
NEPZ Pusa 14.37 13.91 18 21 12
CZ Junagadh 15.68 14.99 23 21 22
 Vijapur 15.43 13.89 32 26 20
PZ Pune 14.93 15.00 34 25 32
 Dharwad 14.72 14.63 22 22 30
Mean (National) 14.9 13.72  27 22

Zone Location QLD67 QLD73 QLD49
NHZ Almora 27 24 19
NWPZ Ludhiana 27 11 12
 Durgapura 27 22 13
 Delhi 30 23 21
 Pantnagar 30 25 26
 Karnal 32 25 23
NEPZ Pusa 18 21 12
CZ Junagadh 23 21 22
 Vijapur 32 26 20
PZ Pune 34 25 32
 Dharwad 22 22 30
Mean National 27 22 21

Table 1.43 Grain hardness index of QLD67, QLD73 and QLD49 at 11 locations during 2016-17.

would be a potential source to be utilized in the future 
breeding programs to develop high yielding wheat 
varieties suitable for biscuit industry.

Contribution to coordinated trials/nurseries:

Bread Wheat: A total of 10 entries were contributed to 
different ICAR-IIWBR station trial during 2016-17 (4 for 
timely sown, 2 for late sown and 2 for A+D) which were 
conducted at three locations of NWPZ, two locations 
of NEPZ and three locations of CZ+PZ. Based on ICAR-
IIWBR station trial performance one entry (DBW254) 
was promoted to NIVT-1A and two entries to NIVT-1B 
(DBW261 & DBW262). DBW254 and DBW262 had high 
chapatti score of 8.15 and 8.20, respectively. DBW261 
recorded high bread loaf volume with 620ml as 
compared to check varieties of WH1105 with 560ml 
and DBW39 with 565ml.

Durum Wheat: A total of 8 entries were contributed to 
different ICAR-IIWBR station trial 2016-17 in A+D trial 

and evaluated at 2 locations. Based on ICAR-IIWBR 
station trial data, two entries (DDW48 & DDW49) were 
promoted to national durum trial NIVT-4.

Utilizing winter wheats for spring wheat 
improvement

Sharing of segregating materials

The Spring x Winter wheat Segregating Stock Nursery 
(SWSSN) comprising 46 crosses from F  generation 2

was shared with six cooperating centres, namely 
Malan, Varanasi, Faizabad, Kanpur, Vijapur and 
Gwalior. The segregating material was subjected to 
natural biotic and abiotic stresses at different centres 
located in major wheat zones. There was occurrence 
of yellow rust and powdery mildew and early season 
moisture stress at Malan, stem and leaf rust at Vijapur 
centre, terminal heat and leaf blight at Varanasi centre; 
leaf blight and sodicity at Faizabad, terminal heat and 
early and late heat at Gwalior centre.  
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The utilization report from cooperating centres 
showed that the percent utilization of the spring x 
winter crosses varied from 26% (Faizabad) to 100% 
(Gwalior) (Table1.44). From supplied 46 crosses, a total 
of 1478 single plants were selected based on 
morphological and grain characteristics. None of the 
cross combination remained unutil ized. The 
maximum number of 951 single plants was selected at 
Malan followed by Gwalior (356) and Kanpur (40).

The majority selections across the cooperating centres 
were done in the crosses with pedigree OWL/ 
SHIROODI/4/OWL/3/ALVAND//ALDAN”S”/IAS 58/PBW 
640//VL 941, ZANDER -22//TAM 200/ KAUZ/ DERRIMUT// 
PBW 621, PYN/ BAU/3/ KAUZ// KAUZ/ STAR/VL 
2005//QLD 31, 1-60-1//Emu”S”/TJB 84/3/1-12628/MV 
17/VL 907//VL 907, ALBATROS ODESKAJA # 5//SKAUZ/ 
2*STAR/PBW 580//QLD 50 and SHARK-1/G.K.PINKA/ 
BUC/PVN//MILAN/3/TX96 V 2427//VW 20168. 

Evaluation of breeding material 

The derivatives from winter x spring wheat 
hybridization are naturally endowed with required 
characteristics for longer vegetative growth 
period, and hence one of the objectives of the 
project is to develop breeding material suitable for 
early planting in NWPZ. The materials selected are 
similar in heading and maturity, disease resistance 
with higher yield per se to the popular varieties in 
the zone. During this year, 292 F  crosses, and 2

families in �lial generations numbering 441 F , 155 3

F , 137 F , 72 F , 27 F  and 9 F  families were 4 5 6 7 8

evaluated in the �eld and plants were selected 
based on maturity, plant type, rust resistance 
(yellow and brown) and grain characteristics. Some 
of the promising cross-combinations in advance 
generations along with their characteristics are 
given in Table 1.45. 

Table 1.44 Utilization report from cooperating centres
Name of the center Crosses Selected # Utilization % Plants selected# Characteristics for which utilized  
CSKHPKV, Malan 43 93.5 951 Resistance to yellow 
     rust and powdery mildew 
     and yield components
BHU- Varanasi,  5 10.9 39 Yield components and 
     leaf blight resistance
NDUAT-Faizabad 12 26.1 12 Yield components, leaf blight 
     resistance and seed characteristics 
CSA Kanpur, 11 23.9 40 Yield components, morphological
     and seed characteristics
SDAU- Vijapur 14 30.43 17 Rust resistance, yield components, 
     morphological traits and seed c
     haracteristics
Gwalior  46 100 356 Yield components and 
      morphological traits

Table 1.45 Promising cross-combinations in F /F  generations6 7

SN Cross Combination Characteristics
1. F81.513/Milan-2//HW3067 High tillering, medium late maturity, high thousand grains weight 
2. WR1206/F81.513//Milan-1/3/PBW509 Early maturity, dwarf plant type, bold grains with good grain appearance, 

and high thousand grains weight 
3. EC429377/DBW16 High tillering, early maturity with good grain appearance resistant to leaf rust 

and stem rust 
4. UP2556//ID13.1/MLT/3/ESWYT70 High tillering, strong stem and bold grains, immune to all races of stripe rust
5. EC609395/PBW550 High tillering, early medium maturity and longer spikes
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New spring x winter wheat crosses

In 2016-17, 71 single crosses and 178 three-way or 
composite crosses were made in the programme 
involving winter and spring parents. The 249 F s 1

generated were sown during 2017-18 for making 
further hybridizations.  Also, during 2016-17, 125 
winter wheat lines were planted in last week of 
October under natural photoperiod condition to 
synchronize their heading time with the spring 
varieties and genotypes planted in January 2018 to 
make winter x spring crosses during end March and 
�rst week of April. 

Contribution of entries to coordinated Trials

In 2016-17 crop season, one entry DBW 196 was 
tested in AVT-TS-NWPZ and a total of eight entries 
were contributed to national trial viz., DBW 222, DBW 
224 and DBW 228 in NIVT-1A, DBW 233 in NIVT1B, 
DBW 235 in NIVT2, DBW 238 in NIVT 3A, DBW243 in 
NIVT 3B and DBW244 in NIVT 5A.  The comparative 
performance of entries with best check is presented in 
Table 1.44. From the entries tested in different trials 
during 2016-17, DBW222 has been promoted for 
evaluation in AVT-IR-TS-NWPZ, DBW233 for AVT-IR-TS 
for NWPZ and NEPZ and DBW235 for IR-TS-PZ. The 
entries are being evaluated during the crop season 
2017-18.

Biotechnology and physiological interventions

Response of wheat genotypes to terminal heat 
stress characterized by the activities of starch 
biosynthetic enzymes and starch composition

The effect of terminal heat stress on the starch 

characteristics of heat tolerant (K 7903 and WH 730) 
and heat susceptible (RAJ 4014) wheat genotype 
were investigated in this study. Results showed that 
heat stress in�uenced the activities of key starch 
biosynthetic enzymes and starch characteristics in 
developing and mature wheat grains. Activities of 
ADP-glucose pyrophosphorylase (AGP), soluble 
starch synthase (SSS), and starch branching enzyme 
(SBE) in the developing grains were substantially 
accelerated by heat stress (HS). The effect of HS on 
starch characteristics seemed to be genotype 
dependent. At harvest, total starch content in the 
grains of all the three genotypes under both the 
sowing conditions was not signi�cantly different. 
However, starch composition (Amp:Amy) was altered 
in WH 730 but not in K 7903 and RAJ 4014 under LS 
condition. Amp:Amy was reduced from 3.0 to 1.9 in 
WH 730 due to decrease in amylopectin and an 
increase in amylose content (Fig. 1.6). It was observed 
that the reduction in Amp:Amy occurred during 30 
DPA to the end of grain �lling under LS condition.

Signature pro�ling of wheat genotypes using SNP 
markers

A set of 54 SNP markers having high minor allele 
frequency were identi�ed from 35K SNP array, which 
could distinguish all the selected 368 genotypes 
comprising landraces, genetic stocks identi�ed for 
various traits, elite lines, and released varieties. These 
markers were distributed on all the 21 chromosomes 
of wheat. The gene diversity across 54 loci had an 
average of 0.4764 and PIC value 0.3615. These SNP 
markers were found possessing putative functions 
responsible for adaptation such as �owering, cold 

SN Entry Trial Yield (q/ha) Best Check Yield (q/ha)
1 DBW196 AVT-TS-NWPZ 57.3 59.5
2  DBW222 NIVT-1A  64.1 (1) (NWPZ);46.0 (28) (NEPZ) 58.0 (NWPZ) 46.3 (NEPZ)
3  DBW224 NIVT-1A   60.4 (8) (NWPZ);46.0 (27) (NEPZ) 58.0 (NWPZ) 46.3 (NEPZ)
4  DBW228 NIVT-1A 50.9 (42) (NWPZ);50.5 (5) (NEPZ) 58.0 (NWPZ) 46.3 (NEPZ)
5  DBW233 NIVT-1B 60.4 (2) (NWPZ) 53.1 (2) (NEPZ) 57.3 (NWPZ) 45.6 (NEPZ)
6  DBW235 NIVT-2 55.9 (9) (CZ) 53.0 (7) (PZ) 55.5 (CZ) 44.4 (PZ)
7  DBW238 NIVT-3A 47.6 (7) (NWPZ) 36.8(23) (NEPZ) 46.9 (NWPZ) 43.1 (NEPZ)
8  DBW243 NIVT-3B 42.4 (19) (CZ);48.5 (8) (PZ) 46.9 (CZ); 51.3 (PZ)
9  DBW244 NIVT-5A 45.9 (27) (NWPZ);30.5(33) (NEPZ) 51.6 (NWPZ); 32.8 (NEPZ)   
   36.4 (20) (CZ); 32.1 (21) (PZ) 39.0 (CZ); 34.0 (PZ) 

Table 1.46 Performance of entries in coordinated Trials
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acclimatization, water logging, photosynthesis and 
carbohydrate metabolism, drought/ salt / aluminum 
stress tolerance, seed dormancy and disease 
resistance. Neighbour -Joining tree-based clustering 
of the 368 genotypes resulted into six different groups 
viz.,  short duration (early maturing), rainfed, 
salinity/heat tolerant, biotic stress resistant, modern 
cultivars including advanced breeding lines and 
varieties predominantly having 'Veery' lines. Barcode 
of the genotypes has been developed using these 54 
SNP marker pro�les of individual genotypes for 
utilization as their signature. The study enables 
effective construction of core collection, utilization of 
gene bank accessions in plant breeding, ensuring the 
authenticity of germplasm resources with purity of 
seeds and in development of modern cultivars.

De novo wheat root transcriptome analysis

A comprehensive report on De novo wheat root tissue 
transcriptome data at �ag-leaf stage under drought 
stress condition to decipher molecular mechanisms 
involve stress signaling and the induction of 
numerous genes, leading to the activation of 
tolerance pathways was generated. A total of four 
samples of two contrasting wheat genotypes were 
used for comparison under drought and irrigated 
conditions and 326,091,470 paired end reads were 

generated. Transcriptome analysis using RNA-
sequencing evaluated differentially expressed genes 
(DEGs) either up- or down-regulated due to drought 
stress. Gene ontology and enrichment analysis 
indicated that the DEGs were primarily associated 
with WRKY, MYB-related, MAPK, NAC, AP2-like 
ethylene-responsive transcription factor families. qRT 
- PCR validated the expression pro�le for 12 DEGs 
analyzed in response to drought.

In silico mining of putative microsatellite markers 
in chinese spring wheat and development of 
TaSSRDb: wheat microsatellite database

An integrated online relational database TaSSRDB with 
“three-tier architecture” was developed which is accessible 
at http://webtom.cabgrid.res.in/wheatssr/. The 
database has the highest number of SSRs (476169) from 
complex, hexaploid wheat genome (~17 GB) along with 
previously reported 268 SSR markers associated with 
11 traits (Fig. 1.7). Chromosome-wise SSR calling for all 
the three sub genomes along with a choice of motif 
types is provided in addition to the primer generation 
for the desired marker. To obtain homozygous locus, e-
PCR was done. Such 30 loci were randomly selected for 
PCR validation in a panel of 18 wheat AVT lines. These 
putative markers can be used for linkage mapping, 
gene/QTL discovery. 

Fig. 1.7 (a) Frequency distribution of motif of microsatellites and (b) graphical view of proportion of simple and compound SSRs in the Chinese spring wheat.
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Genome wide association studies for agro-
morphological traits in wheat

Genome wide association studies (GWAS) was 
conducted using high density 35K SNP chip in order to 
detect signi�cant MTAs with  27 agro-morphological 
characters to understand the genic region(s) 
associated with these important traits.Association 
analysis was done using compressed mixed linear 
model (CLMM) implemented by GAPIT packages  in R 
studio which took into account a K-PC model where 
kinship information together with the �rst three 
principal components (PC) were included for GWAS; 
which further improves statistical power. Annotations 
of the �anking sequence of signi�cantly associated 
SNPs with the traits further con�rmed our results that 
the protein encoded by these SNPs are the integral 
component of the various important pathways.

Metagenomics of spring wheat rhizosphere for 
abiotic stress tolerance

Initiative has been taken for the metagenomic studies 
of spring wheat rhizosphere for high temperature and 
drought tolerance. For temperature tolerance studies 
one temperature tolerant genotype WH 730 and one 
sensitive genotype HD 2967 were selected. The 
sampling was done at 20 cm depth at booting and 
anthesis stages and the samples were processed for 
total soil DNA extraction immediately. The samples 
were taken in triplicate. Similarly, for drought tolerance 

studies one drought tolerant genotype C306 and one 
sensitive genotype HUW 468 were selected. The 
sampling was done again at 20 cm depth both at 
booting and the anthesis stages. Samples were taken in 
triplicate. The samples were subjected to two portions, 
one loosely bound to roots and second tightly bound. 
All the sub-samples were processed for total soil DNA 
extraction and the extracted DNA for all the samples 
was checked for quality check by running on 0.8% 
agarose gel. All the DNA samples were found to con�rm 
the quality (Fig. 1.8) standard needed for metagenomic 
sequencing. 

Genetic studies and molecular mapping for rust 
resistance in wheat

Indigenous wheat germplasm lines were screened 
against natural infection of three rusts, at hotspots and 
under arti�cial epiphytotic at Karnal. Seedling 
Resistance Test (SRT) at IIWBR-RS, Shimla against three 

Fig. 1.8 DNA quality check for rhizospheric soil samples of 
spring wheat sent for metagenomic sequencing

Acc. No.  46 S 119 78 S 84 K L P A N 31 20A T

IC 535368 ;- 0; ; ; ; ; ; ; 0; ;

IC 535466 0; 0; 0;   0; 0, 0; 0; 0; 0;

IC 535506 0; 0; 0; 0; 0; ; ;- ; 0; ;

IC 382721 0; 0; ;- ;- ; 0; ; ;- 0; ;

IC 416121 0; 0;1P 0; 0; 0; 0;1P 0;1P 0; 0; 0;

IC 416220 0; 0;1P     0; 0;1P ; 0;   0;

IC 416249 0;1P 0; 0; 0; 0;1P 0; 0; 0; 0; 0;

IC 138635 0; 0; 0; 0; 0; 0; 0;1P ; 0, 0;

IC 145975 0; 0; 0; 0;   ; 0; ; 0; ;

IC 252344 0; 0; 0;1P 0; 0; 0;   0;1P 0; ;1P

IC 252395 0; 0;1P   ;- 0; 0;1P 0;1P ;- 0; 0;1P

Table 1.47: SRT of indigenous germplasm against P. striformis pathogen
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rusts, i.e. yellow (11 races), brown (10 races) and black 
(7 races) was done. (Table 1.47, 1.48)

11 stripe and leaf rust resistant lines were used as male 
parents to cross with PBW 343 as female parent. Two 
crosses PBW 343/IC 535352 (232) and PBW 343/IC 36900 
(254) are being advanced for development of mapping 
populations. Individual plants from these two crosses at 
F  generation were screened for yellow rust under 4

arti�cially created epiphytotics during 2016-17.

To locate genomic region conferring stem rust 
resistant, bulk segregant analysis for RIL Population 
CPAN 4027 X WL711 was done for chromosomal 
location of Sr+ in CPAN 4027. Seedling resistance 
testing (SRT) was done for stem rust of parental lines 
and RILs with predominant pathotypes 40A and 117-6 
to identify homozygous resistant and susceptible lines 
(Table 1.49). Total 302 SSR markers across wheat 
genome were screened using parents and contrasting 
bulks during bulk segregant analysis. The molecular 
and SRT information together indicated segregation 
for stem rust resistance at 2B chromosome for resistant 
parent CPAN 4027.

Analysis of TaWRKY expression in wheat for abiotic 
stress response

WRKY transcription factor plays a crucial role in the 
plant development and stress responses. Here, a total 
of 160 TaWRKY proteins were characterized from the 

whole wheat genome. Using in silico approach, 38 
transcripts were selected having an identity with 
known WRKY genes and determined their relative 
expression. Only nine genes; TaWRKY 3, TaWRKY 5, 
TaWRKY 12, TaWRKY 13, TaWRKY 19, TaWRKY 20, 
TaWRKY 21, TaWRKY 4 and TaWRKY 25 showed their 
differential expression pattern upon drought, heat 
and salt stress in wheat. Under heat stress, Raj3765 
showed higher expression for TaWRK3 and TaWRK24 at 
basal thermo tolerance stress as compared to acquired 
heat. However, the expression level of the all TaWRKY 
genes was up-regulated with less than two folds in 
HS240 wheat genotype. Similarly, under salt stress, 
higher expression of TaWRKY5 and TaWRKY21 was 8-
fold up regulated at 12 h of salt stress in Kharchia, in 
contrary, at 24 h after stress TaWRKY24 was higher (Fig 
1.9). In HD 2687, only TaWRKY5 expression was up-
regulated at 12h of stress treatment, rest of genes 
expression was not signi�cantly expressed. Under 
osmotic stress conditions, expression of TaWRKY 
genes was not much expressed in C 306, while 
expression of TaWRKY3 in WL 711 was 3-fold higher as 
compared to other TaWRKY genes. 

Variation in photosynthetic source and sink 
associated traits in released Indian wheat varieties

The selection pressure on yield potential since 
commencement of green revolution has paid 
dividends in terms of increase in productivity by as 

Acc. No.  12--2 12--5 77-2 77-5 77A-1 104B 104-2 77-7 77-8 77-10

IC 535282 0; 0; 0; 33+ 0; 0; ;1 0; 0; ;

IC 535385 0; 0; 0; 0; 0; 0; 0' 0; 0; 0;

IC 535390 0; 0; 0; 0; 0; 0; 0' 0; 0; 0;

IC 535426 0; ; 0; 0; 0;   0' 0; 0; ;-

IC 535495   ; 0; ;1 0; 0; 0' 0; 0; 0;

Table 1.48: SRT of indigenous germplasm against leaf rust

CPAN4027  WL711   HR   HS   Segregating lines 
40A  117-6  40A  117-6  40A  117-6  40A  117-6  40A  117-6 
;1  0;  3  2-  ;1  0;  3  2-  0, ; 12, 3+ , ; 12, 3+,33
        ,33+,23, 22+, ;-  +,23, 22+, ;-     

Table 1.49 Segregation of Stem rust disease infection during seedling resistance test in RIL population CPAN4027 X WL711 
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high as six folds. However, the rate of genetic gains 
realized through traditional breeding approaches in 
the recent years is not as signi�cant as it was in the 
beginning of green revolution. This indicates that 
traits other than grain yield need attention for further 
improvement. If we consider productivity, the 
contribution of photosynthesis assumes a signi�cant 
role. In this context, ten recently released ruling Indian 
wheat varieties (WH 1105, HD 3086, DBW 88, HD 2967, 
DBW 17, WB 2, DBW 71, DBW 90, DBW 93, DPW 621-50) 
were studied w.r.t their source and sink characters of 
photosynthesis to �nd further opportunities for yield 
improvement. The shortlisted genotypes were grown 
under optimal growth conditions and different 
photosynthesis associated traits were recorded using 
IRGA (CIRAS-3) at maximum vegetative growth stage 
(Zadoks scale 47) in �ag leaf. The IRGA readings were 
recorded by external supply of CO  under controlled 2

-2condition at 390 ppm of CO  and at 1600 µmol m  sec 2

light intensity. The cellular photosynthesis associated 
traits like internal carbon dioxide concentration (Ci), 
stomatal conductance (g ), water use efficiency (WUE), s

assimilation rate (A) and sink associated traits like the 
number of tillers, grain �lling percentage per spike 
(GFP), grain number per spike (GNS) and grain weight 
per spike (GWS) were recorded in three biological 
replicates for each genotype.

Large variations were observed for these measured 
traits among the genotypes tested and different 

genotypes were found as best  for  different 
photosynthesis associated traits. WH 1105 was having 
highest Ci whereas the assimilation (A) was highest in 
DBW 17 followed by HD 2967. The optimum stomatal 
conductance with high WUE was observed in WB 2 
followed by HD 2967. The GFP was highest in DBW 17 
and DBW 90. The highest number of tillers, GNS and 
GWS was in HD 3086, WH 1105 and in WB 2, respectively. 
There is very less, or no grain �lling was observed in top 
and bottom spikelets of spikes in most of the studied 
genotypes. Hence, this study indicates that still there is a 
large scope for improving one or other photosynthetic 
associated source/sink traits in these ruling varieties 
and they can also be used as a potential source for a 
speci�c photosynthetic trait in wheat breeding 
programme. Thus, by complementing these traits, we 
can increase the grain yield by improving current 
photosynthesis in �ag leaves and assimilate 
mobilization efficiency from leaf to grain, stem to grain 
and within spike. So, 5% increase in overall grain weight 
per spike by improving source and sink traits in wheat 
can increase the yield per ha by 0.05 x 4.0=200 kg/ha if 
average yield is 4 ton/ha, as grain yield per ha is function 

2of grain size x grain number x spikes per m . The 5% 
increase in even 50% of the area sown to wheat can 
enhance overall wheat production of India by 95 x 0.5 x 
0.05 = 2.38 million tonnes. Hence, there are great 
opportunities to explore and use photosynthesis 
associated traits in wheat breeding programme to 
achieve signi�cant yield gain.

Fig 1.9 Relative expression levels of TaWRKY genes in leaf tissues of salt tolerant Kharchia (A) and susceptible HD2687 (B)
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Dissecting the physiological and anatomical basis 
for high yield potential of HD 2967

High yield potential is a well desired characteristic of a 
genotype and is the expressions of several hidden 
traits, which is needed to be dissected to utilize the 
m a t e r i a l  i n  g e n e t i c  i m p r o v e m e n t .  H i g h e r 
adaptability and yield advantages of wheat mega 
variety HD 2967 make it necessary to �nd the novel 
trait combination existing in this genotype. It is a 
popular wheat variety both in North West Plain 
Zone and North East Plain Zone due to its better 
productivity, disease resistance and grain quality 
parameters. HD 2967 has 98 days of heading, 143 
days of maturity, 102 cm plant height, 105 productive 
tillers per meter along with a 1000-grain weight of 
36g. HD 2967 was found superior, for traits like 

-2 -1stomatal conductance (430mmolm s ) and water 
-1use efficiency (3.45mmol mol ). The Assimilation rate 

-2 -1(27.6µmolm s ) was also signi�cantly higher than 
other genotypes, which indicates its potential for 
efficient stomatal regulation and water use.

Traits associated with sink strength, like number of 
tillers, grain �lling percentage per spike (91.7%), 
grain number per spike (59) and grain weight per 
spike (2.22g) were also found at par with other high 
yielding varieties. Microscopic examination of culm 
transverse section revealed that HD 2967 has well 
developed sclerenchyma along with multilayered 
parenchymatous tissue, containing patches of 
chlorenchyma in-between, which contributes 
towards enhanced photosynthetic efficiency of the 
plant. HD 2967 also exhibited higher number of 
vascular bundles (48-50) which could be a major 
yield contr ibuting trait  as  the efficienc y of 
conductive tissue relay on lateral vascular bundles 
for the continuous supply of food and water. Higher 
value of the ratio between culm diameter to culm 
cavity provides better lodging resistance potential 
to HD 2967. Hence, an optimum combination of 
these physiological and anatomical traits is 
contributing for wider adaptability and higher yield 
in HD 2967.
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CROP PROTECTION02
Crop Protection Programme was given mandate to 
minimize the losses caused by biotic stresses 
(Diseases, insect pests and nematodes) so that 
maximum yield and quality potentials of wheat 
cultivars may be harnessed. Additionally, programme 
also worked hand in hand with wheat breeders to 
evaluate status of resistance to biotic stresses against 
rusts and leaf blight in pre coordinated yield trial 
entries (IPPSN) and against major diseases, insect 
pests and nematodes in coordinated yield trial entries 
along with check varieties aiming to assist breeders for 
promotions of their entries in yield trials and 
proposing a variety for identi�cation as well as release. 
The crop health of wheat was maintained very good 
by keeping vigil on new pathotypes of rusts and other 
diseases, any exotic diseases, survey and surveillance 
of rusts, Karnal bunt and wheat blast as well as other 
insect pests and negligible losses could happened due 
to biotic stresses thus contributed in the record wheat 
production. The resistant genotypes identi�ed were 
shared with breeders and resistant varieties were 
deployed strategically in disease prone areas in 
different agro ecological zones. Different agencies 
(DAC & FW, ICAR, State Agriculture Departments, KVKs, 
Farmers etc.) were sensitized about the potent 
diseases and insect pests and their management 
through regular strategy planning meetings, 
trainings, �eld days, discussions and distributions of 
literature and use of mobile phones and IT tools. The 
Wheat Crop Health Newsletters were distributed 
regularly and put on web page of ICAR-IIWBR 
(http://iiwbr.icar.gov.in). Likewise, advise was given 
to farmers on crop health management on Toll free 
No. Integrated Pest Management (IPM) was worked 
out to manage biotic stresses in case of susceptible 
varieties and to use these under emergency 
conditions to avoid epidemics of rusts and other 
biotic stresses.  Human resource development was 
carried out. The achievements of programme are as 
below: 

PLANT PATHOLOGY

HOST RESISTANCE 

For providing support to the wheat breeding 
programme, evaluation of disease screening nurseries 
was undertaken at various hot spot locations under 
arti�cially inoculated conditions.  The major nurseries 
were: Initial Plant Pathological Nursery (IPPSN), PPSN, 
Elite PPSN, Multiple Disease Screening Nursery (MDSN), 
Multiple Pest Screening Nursery (MPSN), and disease 
/pest speci�c nurseries. 

AVT entries were also evaluated at speci�c locations 
for race speci�c Adult Plant Resistance (APR) to three 
rusts (brown, black and yellow).   Slow rusting lines for 
different rusts were identi�ed by calculating the Area 
Under Disease Progress Curve (AUDPC).

The IPPSN with 1390 entries and PPSN with 496 entries 
including checks were the major nurseries which are 
the base for taking decisions in promotion of entries in 
yield trials besides yield and quality as well as in 
identi�cation and release as varieties. These nurseries 
are evaluated under arti�cially inoculated and disease 
epiphytotic conditions at hot spot locations across six 
agro ecological zones along with susceptible checks. 
The number of entries tested in these nurseries are 
given in Fig. 2.1. 

Resistant entries identi�ed: 
nd stRust Resistance materials in AVT II  and I  Year (2015-

16) with ACI upto 10.0 are given below:

Stem, Leaf and Stripe rusts 
nd AVT II Year

WH 1080 (C), WH 1142 (C), HI 1612, MACS 6222(C), UAS 
446 (C), DBW 71(C), TL 2942 (C), TL 2969 (C)

st AVT I Year

HS 630, UP 2993, VL 1011, VL 1012, VL 3013, VL 3014, 
HD 3226, HS 611, DBW 187, HI 8791 (d), UAS 462 (d), TL 
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3011, TL 3012, TL 3013, TL 3014, TL 3015, PBW 777, PBW 
778, WH 1232 

Stem and Leaf rusts
ndAVT II  Year

HPW 251 (C), HS 375 (C), HS 490 (C), HD 2967 (C) DBW 
39 (C), HD 2888 (C), K 1317 (I) (C), DBW 110 (C), HI 8627 
(d) (C), MP 3288 (C), DBW 168, UAS 375, NIAW 1415 (C), 
HW 2044 (C), HW 5216 (C), CoW (W) -1 (C), DDK 1029 
(C), HW 1098 (C), PBW 550 (C)

stAVT I  Year

HPW 448, HPW 449, HS 644, HS 646, MP 1318, HD 3219, 
DDK, 1052, DDK 1053, MACS 5047, MACS 5049, HS 375 (C)

Leaf and Stripe rusts 
ndAVT II  Year

HS 507 (C), HS 542 (C), VL 829 (C), VL 892 (C), HI 8777 (d), 
AKDW 2997-16 (d)(C), KRL 210 (C)

st AVT I Year 

HS 648, HD 1620, PBW 750, KRL 370, PBW 780, WH 
1316, DBW 251, HD 3271, HD 3272, PBW 757, WH 1233

Resistance in Indian wheat and Triticale varieties 
against prevailing pathotypes of yellow rust 

Yellow rust disease of wheat caused by Puccinia 
striiformis westend is a serious disease in major wheat 
growing region of India. It likes cooler climate and 
being polycyclic in nature it may create epidemic 
situation thus causing huge economic losses in wheat. 
The disease is well managed using resistant varieties. 
Recently two new pathotypes of stripe rust 110S119 
and 110S84 are evolved. As a result it is important to 
test the status of resistance against these pathotypes 
under �eld conditions.   A total of 414 released 
varieties of wheat and Triticale in India were therefore 
evaluated. Three pathotypes of yellow rust 110S119, 
110S84 and 46S119 were inoculated in �eld at 
seedling to adult stages by taking disease susceptible 
varieties like PBW 343, Sonalika, A9-30-1, Agro Local 
and WH 147. A total of 414 released varieties grown 
one line each in �eld were exposed to disease 
epiphytotic conditions of yellow rust. The rust records 
were taken on infection response as well as 
severity.The area under disease progress curve 
(AUDPC), Average coefficient of infection (ACI) and 
highest score (HS) were calculated at ICAR-IIWBR 
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Karnal during 2016-17 crop season.   

Based on HS and ACI, 92 varieties were found resistant 
to yellow rust. Based on AUDPC, 73 varieties were 
categorized slow ruster to yellow rust. Eight varieties 
of wheat, CBW 38, RAJ 821, VL 404, WH 1142, AKDW 
2997-16, NIDW 15, WH 896 and one of Triticale, TL 2969 
were highly resistant to existing pathotypes (110S119, 
110S84, and 46S119) and may be used for sowing in 
disease prone areas. The comparison of rust score was 
done between 2015-16 and 2016-17 crop seasons, in 
case of 272 wheat and Triticale varieties. During 2015-
16, pathotypes, 46S119 and 78S84 were used. The 
results revealed change in the yellow rust score of few 
varieties and break down of resistance due to new 
pathotypes, 110S119, 110S84 used during 2016-17 
crop season as compared to those used in 2015-16 
(46S119 and 78S84).

Con�rmed sources of multiple rust resistance

Rusts (ACI=0-10.0 only), Source: EPPSN, 2016-17

A. Resistant to all three rusts: HI 8759 (d), PBW 723 
nd(Source: AVT II  year 2015-16), HI 8774 (d), HPPAU 05, 

HPW 423, HPW 433, HS 622, HS 623, HS 626, HS 628, 
PBW 725, PBW 756, PBW 760, RKD 283  (d), TL 3006 (T), 
TL 3007 (T), TL 3008 (T), TL 3009 (T), VL 3002, VL 3012, 
WH 1181, WH 1216, WH 1310, HS 627, WH 1184. 

B. Resistant to Stem and Leaf rusts: HD 3171, HD 
nd3209, WB 2 (Source: AVT II  year 2015-16), AKAW 4842, 

DBW 179, DBW 216, DBW 217, DBW 219, DDK 1051 
(dic.), MACS 5044 (dic.), MACS 5046 (dic.), NW 6094, 
PBW 621, RKD 292 (d), VL 4001, WH 1215, UP 2955, VL 

3011 

C. Resistant to Leaf and Stripe rusts: DBW 220, PBW 
757, HPPAU 10, HPW 424, NW 6046, PDW 344 (d), UAS 

st459 (d), UP 2954 (Source: AVT I  year 2015-16)

D. Resistant to Stem and Stripe rusts: HS 580 

Con�rmed sources of rusts and other diseases 

MDSN (2016-17)

A.Resistant to all three rust

PBW 723, HS 580, 

+ Loose smut (Highest score 0-5%under arti�cially 
ndinoculated conditions): HI 8737 (d) (Source: AVT II  

year, 2013-14), HD 4730 (d), HI 8750 (d), HI 8751 (d), TL 
 Ist2995 (T), TL 2996 (T), TL 3000 (T) (Source: AVT   Year 

2013-14)

+ KB+FS: MACS 3970 (d), MACS 3972 (d), HI8765 (d)

+KB+PM+FS: HS 599, TL 3002(T) 

+ PM+FS: TL 3001 (T), TL 3003  (T), TL 3004 (T), TL 3005  
(T), K 1314, PBW 709

+LB+FS: HS 596, HS 597

+KB: HI 8765 (d)

+FS: VL 3007, WB5, HPW 422, MACS 4024.

B. Resistant to Stem and leaf rust: DBW 182, HD 
3164, HPBW 01, HUW 712, K 1313,  VL 3008, HI 1604.

+LB+KB: K 1315

+LB+PM: BW- 1

+PM: PBW 719

+FS: HPBW 02, HUW 695,   HPBW 08, WH 1309, HS 600,

+KB+FS: DDK 1048 (dic), MACS 5041, MACS 5043, K 
1312, GW 463, UP 2383

+KB+PM+FS: DDK 1049 (dic.), GW 1315 (d), MACS 
4020 (d), DDW 31

+LB: DBW 150, KRL 350,KRL 351,PBW 716,VL 
4001,HPBW 09

C. Resistant to leaf and stripe rust:   HD 3165, PBW 

Fig. 2. 2. Yellow rust of wheat
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721

+KB+FS: UAS 453 (d), UAS 455 (d)

+PM+FS: PBW 718

+FS: DDW 32, DBW 147

D. Resistant to stem and stripe:  PBW 707, HD 3159

+KB+FS:  UAS 428 (d)

+FS:   DBW 184, HPBW 07

+KB: HS 583

(Abbreviations: EPPSN: Elite Plant Pathological 
Screening Nursery, MDSN: Multiple Disease Screening 
Nursery, KB: Karnal bunt, LB: Leaf Blight, PM: Powdery 
Mildew, FS: Flag Smut, LS: Loose Smut, FHB: Fusarium 
Head Blight, HB: Hill Bunt, FR: Foot Rot, d: T. durum. dic. 
T. dicoccum, C: released check variety, T: Triticale)

Utilization of multiple disease resistant genotypes 
identi�ed in NGSN 2016-17

A total of 41 sources of multiple rusts and other 
diseases were shared along with all passport data on 
resistance with breeders at 23 main wheat breeding 
centres. Forty entries were utilized in the range of 4.2-
58.3% at different centres. 

Leaf Blight

Moderately resistant (average leaf blight score 
below 35 and the HS of 57 in 0-9 dd scale) 

HI 1612, VL 829 (C), C 306 (C), VL 4001, UP2955, HD 
3184, VL 4001 

Moderately resistant except that HS at one location 
was higher than 57 

HD 2967 (C), HS 375 (C), HS 507 (C) and HD 3043 (C), HS 
645, VL 1013, UP 2942, UP 2993, VL 4002 and HS 630, HS 
643, UAS 462 (d), DBW 247, UP 2992, MP 1318, HD 
3272, WH 1233, PBW 778, HS 646 and DBW 189 

Karnal Bunt 

Resistant (Av. KB incidence upto 5% under arti�cially 
inoculated conditions): 

HI 8777 (d), TL 2969 (C), WR 544 (C), CoW (W) -1 (C), 
DBW 14 (C), WH 1021 (C), UAS 446 (C), HPW 251 (C), TL 
2942 (C), DBW 110 (C), HS 490 (C), K 1006 (C), KRL 210 
(C), HI 8627 (d) (C), HD 2733 (C) and AKDW 2997-16 (d) 
(C), HI 1619, TL 3014, VL 3013, VL 4002, TL 3012, VL 
1013, VL 3014, HS 644, HD 3219, HS 647, VL 3015, TL 
3011, TL 3015, WH 1202, DBW 187, HPW 448, MP 1318, 
WH 1316, HPW 439, CG 1023, RL 377, DBW 251, HD 
3271, HD 3237, DBW 250, HS 630, HS 643, PBW 780, 
DDK 1052, HS 645, UP 2942, VL 1011, HS 629, HS 646, 
PBW 777, HPW 440, HS 648, BRW 3775, UAS 387, DBW 
247, WH 1233, UAS 385, PBW 779, VL 4003, HP 1963, 
PBW 757, WH 1232, HPW 449, KRL 384, HD 3226, HS 
611, DBW 196, KRL 370, TL 3013, HI 1620, KRL 386, DBW 
249, BRW 3773, PBW 752, MACS 5049, HD 3272, DBW 
189, HI 1617, HI 1621, DBW 248, PBW 778, DBW 246, UP 
2993, MACS 6677, DDK 1053, HS 375 (C) and HS 490(C) 

Powdery Mildew 

Resistant (Av. PM score 0-3, highest score upto 5): 

DBW 173, TL 2942 (C), TL 2969 (C), DDK 1029 (C), HPW 
251 (C), VL 829 (C), HD 3043 (C) and DBW 14 (C), TL 
3011, TL 3012, TL 3013, TL 3014, TL 3007, MACS 5047, 
MACS 5049, TL 3015, DDK 1050, TL 3008, HS 630, DDK 
1053, WB 2 , MACS 5044, DBW 179, HPW 448, HPW 449, 
HS 644, HS 645, HS 646, VL 3013, VL 3014, HI 1619, HS 
611, DBW 247, DDK 1052, HD 3272, PBW 737 and KA 
1427 

Loose Smut 

Highly resistant (Free from LS) (No infection at any 
location): 

HI 8759 (D), HD 4728 (D) (I) (C), HI 8498 (D) (C) and UAS 
446 (d) (C) 

Resistant (Average score: 0.1-5.0 % LS infection): 

UAS 428 (d) (C), VL 829 (C), HI 8737 (D) (C), TL 2969 (C), 
DDK 1029 (C), TL 2942 (C), WH 1124 (C), HW 1098 (C), 
KRL 210 (C) and HD 3086 (C), TL 3009, TL 3010, UP 2955, 
TL 3007, VL 3002, DDK 1051, PDW 344 (D), RKD 283 (D), 
MACS 5046, HPW 433, MACS 4028 (D), HPW 432, VL 
3011, UAS 459 (D) and MACS 5044 

CROP PROTECTION36



Flag Smut

Highly resistant (Free from FS infection): HI 8777 (d), 
UAS 304 (C), HW 2044 (C), CoW (W) -1 (C), DDK 1029 (C), 
HW 1098 (C), TL 2942 (C), TL 2969 (C) and WR 544 (C), HI 
8791 (d), UAS 462 (d), DDK 1052, KRL 384, MACS 5047, 
TL 3011, TL 3012, TL 3013, TL 3014, TL 3015, DBW 249 
and DBW 250

Foot Rot 

Highly resistant (upto 5 % disease): 

HI 8777 (d), VL 829 (C), HD 3043 (C), WH 1021 (C), DBW 
39 (C), K 1006 (C), K 1317 (I) (C), HI 8627 (d) (C), PBW 550 
(C), DBW 110 (C), MP 3288 (C) and KRL 210 (C), HPW 
449, HS 643, HS 646, UP 2992, UP 2993, VL 1013, VL 
4002, BRW 3773, HP 1963, PBW 750, DBW 248, DDK 
1052, KRL 370, KRL 377, KRL 384, WH 1316, WH 1233 
and HD 3272

 Hill Bunt 

Resistant (1-10 % HB disease): HS 490 (C), HPW 251 (C) 
and HS 542 (C) UP 2993, VL 1012, HS 644 and HPW 448  

Utilization of resistance sources through NGSN

A total of 41 multiple disease resistant entries were 
contributed in NGSN for utilization in breeding 
programme at 23 main breeding centres. Out of these 
40 entries were utilized in the range of 4. -58. % of the 
centres.

Rust resistance genes in AVT material

Survey and Surveillance

Crop health was rigorously monitored during the crop 
season. Major focus was on the occurrence of yellow 
rust and surveillance for wheat blast. Status of other 
diseases, including leaf rust was also monitored 
during these survey trips. The extensive surveys were 
also conducted by the wheat crop protection 
scientists of different cooperating centers including 
ICAR-IIWBR Karnal.  Special teams of scientists were 

thalso constituted during the 55  All India Wheat & 
Barley Workers' Meet held at CCS HAU Hisar during 21-
24 August, 2016. Advisory for stripe rust management 
was issued during December-March regularly. 

Information on wheat crop health was disseminated 
through the "Wheat Crop Health Newsletter", Vol. 22 
which was issued during the crop season. This was also 
put on ICAR-IIWBR website (http://dwr.res.in) now 
known as http://iiwbr.icar.gov.in All the issues of the 
Newsletter brought out during the crop season, are 
given as an annexure at the end of this report. 

The overall crop health status was excellent in the 
country. The yellow rust could not make any dent on 
wheat production and was very well controlled at 
initiation in adjoining districts in Punjab close to foot 
hills of Himachal Pradesh. The exotic diseases and 
pathotypes like Ug99 race of stem rust and wheat blast 
were not reported from any part of the country. 

Strategy planning meetings: 

A strategy planning meeting was held at Kolkata on 
“Occurrence of blast disease on wheat” organised by 
DAC &FW and Govt. of West Bengal and was attended 
by ICAR and IIWBR scientists and Director. A meeting 
on “Evolving strategies for enhancing wheat 
production with special reference to management of 
wheat rusts and Karnal bunt” was organized by DAC 
&FW at Krishi Bhavan, New Delhi. Dr. G. P. Singh, 
Director, presented a talk entitled “Evolving strategies 
for enhancing wheat production with special 
reference to manage wheat rust and Karnal bunt”.  Dr. 
D. P. Singh along with DDG (CS) and ADG (PP&B) 
participated in a meeting called by Hon. Secretary, 
DAC & FW on the topic occurrence of wheat blast in 
Bangladesh in Krishi Bhavan New Delhi on 4.3.2017 
and given IPM and latest update on wheat blast survey 
report. Dr. D. P. Singh also participated in the meeting 
with AS (Ad), DAC & FW, Krishi Bhavan, New Delhi on 
label claim of fungicides for wheat blast control on 
27.3.2017 and given technical inputs. On 1.8.2017, 
another wheat blast planning meeting was attended 
by Dr. D. P. Singh at DAC & FW Krishi Bhavan, New Delhi 
under chairmanship of Hon. Secretary, DAC & FW. 

Advisory for stripe rust management: 

Advisory for stripe rust management was issued three 
times i.e. in December, January and February for 
northern states. Awareness among farmers for stripe 
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rust management was created through mobile, 
internet, toll free number, newspapers, discussions and 
delivering lectures in farmers training programmes. The 
details of survey and surveillance done are presented in 
wheat crop health newsletter vol. 22 issues 1-5 which 
have been put on IIWBR web page.

Preparedness for wheat blast disease 

Wheat blast present in the primary wheat production 
areas of Brazil, Bolivia, and Paraguay, and recently 
identi�ed in a small area in northeast Argentina, 
Wheat blast is a potential threat to wheat production 
worldwide. The disease was �rst reported from Brazil 
in 1985. Wheat blast pathogen is a distinct population 
of M. oryzae (referred as M. oryzae tritici population). 

• The �rst report of wheat blast in South Asia came from 
Bangladesh in last week of March, 2016, ICAR took 
note of the disease. Since then ICAR worked hand in 
hand with DAC&FW and Govt. of West Bengal. 

• So far wheat blast is not found in India during 
2015-16 and 2016-17 crop seasons.

• Vigorous survey and surveillance programme as 
per the guidance of ICAR was conducted in West 
Bengal and found spike blight like symptoms on 
spikes of two local wheat varieties, Prodip and 
Satabdi in Murshidabad and Nadia districts close to 
Bangladesh borders. It was followed by other visit 
of officials of DAC & FW and Directorate of Plant 
Quarantine and storage as well as state Agric. 
department officials of Govt. of West Bengal.

• The samples collected were however negative to 
wheat blast.

• The affected crop in these districts was sprayed 
with tebuconazole+ tri�oxystrobin @ 0.4g/lit of 
water. The crop was also sanitized. The farmers 
were compensated for their damaged crop. 

• The surveys conducted from other parts of West 
Bengal revealed no such symptoms except one 
�eld in Malda district. No such symptoms were 
found from crop grown in other eastern states as 
well as other agro ecological zones of India. 

• The high yielding variety HD 2967 was found 
resistant to spike blight like symptoms in 
Murshidabad district of West Bengal during 2016-
17 crop season. 

• The farmers in Murshidabad and Nadia districts 
were told not to use seeds of any exotic variety of 
wheat in near future as well as their own produced 
wheat seed for at least three years. 

• The state government was asked to keep no 
wheat corridor of up to 5 km from Bangladesh 
borders, not to allow any wheat seed or grain to 
enter in state from Bangladesh and diversify 
cropping system by replacing wheat with oilseeds 
and pulses during next crop season in Nadia and 
Malda districts.

• The seed of wheat will be supplied from north in 
West Bengal during 2017-18 crop season. 

• As an immediate step, in collaboration with 
CIMMYT, Mexico, evaluation of Indian released 
varieties / advance wheat lines in Latin America 
(Bolivia) – the hot spot for this disease has been 
approved by DARE, Ministry of  Agriculture and 
Farmers Welfare on May 19, 2016. For this, a set of 
40 Indian popular varieties and advance lines has 
been sent immediately to CIMMYT for evaluation 
against blast disease. These were being evaluated 
under �eld conditions in Bolivia and under grass 
house conditions in USA. 

• The varieties with 2NS translocation are showing 
promise against wheat blast in Bolivia and USA.

• During 2017, 100 more varieties of wheat will be 
sent to CIMMYT for evaluation against wheat 
blast.

• Adhoc Integrated Pest Management for Wheat 
Blast Disease (2016-17 Crop Season) was 
prepared. 

Post Harvest Surveys 
Karnal Bunt (KB)

A total of 7144 grain samples collected from various 
mandies in different zones, and were analyzed at 
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Integrated management of major disease of wheat 
under changing climate

• To identify the resistance sources against loose 
smut of wheat, two hundred germplasm lines 
were inoculated with loose smut during 2016-17 
crop seasons. Out of these lines, 33 lines were 
found free from infection and 76 were resistant (< 
10% incidence). Similarly, set of 200 lines of wheat 
were screened against �ag smut under arti�cially 
created disease sick plots. Among these, 93 were 
found free from �ag smut and 65 found resistant 
(Fig. 2.3). 

• For the biological management of foliar blight of 
wheat, 49 strains of bacterial endophytes were 
isolated from �ve different wheat cultivars. Out of 
these, two bacterial endophytes showed strong 
antagonistic activity against Bipolaris sorokiniana 
under dual culture assay (Fig. 2.4). 

• A total 25 isolates of U.agropyri were collected 
from �ve different states (Punjab, Rajasthan, 
Himachal Pradesh, Uttrakhand and Haryana) of 

India during cropping season 2015-17. For 
analyzing genetic variation among collected 
isolates, gene sequence analysis of DNA-
dependent RNA polymerase subunit II (RPB2) was 
performed. The evolutionary history inferred by 
using the Neighbor-Joining method indicated 

cooperating centers. Among different states samples 
taken from Madhya Pradesh. Maharashtra and Gujarat 
were found free from Karnal bunt infection. The overall 
infection was 17.7%. The samples from Haryana showed 
maximum infection (57.4%) followed by Rajasthan  
(42.8%) and U.P. (36.5%). The details are given in Table 2.1. 

Management of diseases and pests through 
chemical control:  Chemical control has gained 

attention under the present scenario due to the wide 
spread occurrence of yellow rust in most of the 
varieties in the NWPZ.  Similarly chemical control is 
needed for the management of insect pests, since 
there is no resistance available in wheat against the 
insect pests. New molecules were also tested for stripe 
rust, leaf blight and �ag smut management. Different 
brands of propiconazole  along with other fungicides 
were tested for stripe rust. 

Table 2.1. Karnal bunt incidence in India during 2016-17 crop season

Fig. 2.3. Evaluation of wheat genotypes against smuts in wheat

Fig.2.4. Variability in bacterial endophytes isolated from
different wheat varieties

State Total  Infected  % Infected  Infection 
 samples (Nos) samples (Nos.) samples range
Jammu 483 83 17.2 0.25-5.00
Uttarakhand 920 62 6.7 0.25-10.00
Punjab 2138 353 16.5 0.01-1.99
Haryana 1516 865 57.4 0.05-3.00
Delhi 130 0 0 -
Rajasthan 509 291 42.8 0.1-5.2
Uttar Pradesh 74 27 36.5 1.0-20.0
Madhya Pradesh 526 0 0 -
Gujarat 673 0 0 -
Maharashtra 175 0 0 -
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that the collected isolates have large genotypic 
variation and were clustered in six major clades 
(Fig. 2.5). The maximum sixteen isolates were 
grouped in clade-V while isolate UA25 did not fall 
in any clade.

• A simple and rapid method based on speci�c 
polymerase chain reaction (PCR) for the detection 
of Urocystis agropyri, the causal agent of �ag smut 
of wheat was developed. To design the speci�c 
primers for the detection of U. agropyri, partial 
sequences of 18S ribosomal RNA gene of U. 
agropyri, Ustilago segetum var. hordei, Ustilago 
tritici and T. indica were analyzed and compared. A 
548-bp fragment was ampli�ed with the designed 
primers from the U. agropyri genomic DNA (Fig. 
2.6). However, no amplicon was obtained from the 
DNA of other fungal plant pathogens tested in the 

present work indicating the speci�city of the 
primers for the detection of U. agropyri.

Entomology

The evaluation of wheat genotypes done at 
multilocation hot spot locations during 2016-17 
revealed following genotypes possessing resistance 
to insect pests:

Shoot �y (SF)

TL 3013 (5.7% infestation)  as compared to susceptible 
check HI 1620 (29.7%)

Brown wheat mite (BWM)
2K 1006 (9 mites/10cm  area), DBW 90, HD 2733 (42 

2 2mites/10 cm  area) and VL 1011 (10 mites /10 m  area) 
as compared to susceptible check, DBW 204 (60 

2mites/m  area).

Foliar aphid (FA)

HS 375 (c), TL 2969,  WR 544, UP 2992, VL 1011, VL 3013, 
VL 3014,HI 1617,HI 1620,MP 1318,HS 611,DBW 246 
and PBW 757 were moderately resistance at Kharibari 
whereas  HS 647 was promising at Karnal. 

Root aphid (RA)

HD 2967, K 8027, UAS 375, HS 646, HS 647,VL 3015, CG 
1023, DBW 189, HD 3226, HI 1620, PBW 750,TL 3011,TL 
3012,TL 3013,TL 3015, and WH 1232 were moderately 
resistant at Ludhiana.  

Fig. 2.5.  Phylogenetic relationships among 25 isolates of
U. agropyri on the basis of RPB2 gene sequence analysis

Fig. 2.6. Agarose gel showing speci�city (A) and sensitivity (B) using UAF1/R1 primers set. Lane 1- 10: Urocystis agropyri; Lane 
11-15: Tilletia indica; Lane 16-18: Ustilago tritici; Lane 19: Alternaria spp., Lane 20: Fusarium oxysporum;Lane 21: Ustilago 
hordei; Lane 22: Fusarium graminareaum; Lane 23: Bacillus spp.; Lane 24: Trichoderma harzianum 
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Multiple pest resistance

Shoot �y:  IWP 72 (C) with 6.52% infestation.
2Brown wheat mite: WB1 (6.00 mites/ 10 cm ) 

Foliar aphid: PBW-723, MACS 4020 (d), MACS 5041 
and MACS 5043 were moderately resistant (grade 3) at 
Karnal

 Root aphid: At Ludhiana, the entry WB1 was found to 
be resistant (grade 2) while sixteen entries were also 
found to be moderately resistant (grade 3) to root 
aphid. 

Chemical Control

Termites: Three insecticides as seed treatment viz., 
Imidacloprid 600 FS @ 4 ml /kg, Thiamethoxam 35 FS @ 
2.4 ml/kg and Fipronil 5 Sc @ 6 ml/kg were equally 
effective against termites. In standing crop of wheat, 
combination of Fipronil 5 SC +Imidacloprid 40 % WG 
(Lacenta) was found to be the most effective.

Brown wheat mite: For management of brown wheat 
mite spray of Propargite 57 SC (Omite) @ 1.5 ml/l and 
Spiromesifen 240 SC (Oberon) @   1.0 ml/l of water was best.

Foliar aphid: The spray of three insecticides viz., 
Actara (Thiamethoxam 25 WG) @ 12.5 g.a.i./ha, Fame 
(Flubendamide 480 SC) @ 20 g.a.i./ha and Con�dor 
(Imidacloprid 17.8 SL) @ 20 g.a.i./ha were found the 
most effective in curbing aphid population. Amongst 
tested bio-pesticides, Metarhizium anisopliae @ 3g/l 
and Azadirachtin 1500 ppm @ 3ml/l were found to be 
effective for the management of aphids in wheat.

 Survey And Surveillance Of Insect Pests

• In Rajasthan, moderate infestation of termite, mite 
H. armigera and Pink stem borer in wheat �elds 
was found at Jaipur. other pests like Spodoptera, 
Surface gram hopper, shoot�y and jassids was 
occasional and were in negligible form. The 
cutworm population was also observed in Tank 
bed condition of Tonk districts. 

• Medium to heavy incidence of aphids was 
recorded in Nasik district of Maharashtra. The 
Coccinell id predatory grubs, beetles and 

Chrysoperla feeding on the aphid infested �elds 
were also observed. The incidence of jassids was 
recorded in medium intensity and stem borer 
infestation in traces. 

• In Punjab, moderate to severe incidence of aphids 
was observed in some �elds at villages viz. Nagar 
(near Phillour), Lasara (SBS nagar) Langroya and 
Hayatpur (near Gharshankar) in the month of 
March, 2017. Sporadic incidences of aphids were 
also observed in the month of February, 2017 at 
v i l lages  Dbur j i  (D eenanagar) ,  Ladhowal 
(Ludhiana) and some parts of Gurdaspur. 

• In Vijapur, the termite and aphid damage in wheat 
�elds remained moderate throughout the crop 
season. The population of H. armigera, pink stem 
borer and surface grasshopper were very low. 

• Moderate to severe incidence of foliar wheat aphid 
was observed in Karnal district of Haryana. The 
minor damage of termite and root aphids was also 
observed in early period of crop growth in Karnal 
as its nearby locations Kunjpura, Kaithal, Racina 
and Hajwana. In some �elds, incidence of pink 
stemborer was observed in early (December 
month). The grubs and adults of coccinellid 
beetles were seen frequently in �elds infested with 
aphids.

• In Pantnagar, the insect-pests that were found 
i n f e s t i n g  w h e a t  c r o p  w e r e ;  A p h i d s 
(Rhopalosiphum maidis, R. padi, Macrosiphum sp), 
armyworm (Mythimna separata) Helicoverpa 
armigera ,  stem borer (Sesamia inference) , 
grasshoppers, leaf miner, stink bug (Nazara sp),  
termites (Microtermis obesi, Odontotermis obesus), 
thrips (Thrips hawaiiensis, T �avus and T. tabaci),  
cutworm (Agrotis spp), wireworm and mites. Of 
t h e s e ,  w h e a t  a p h i d  e x h i b i t e d  m a r k e d 
predominance over all other pests.  Out of three 
species of foliar aphids viz., Rhopalosiphum maidis, 
and Macrosiphum sp showed higher abundance. 
The grubs and adults of Coccinella septempunctata, 
C. transversalis and maggots of Episyrphus 
balteatus and Ischiodon scutellaris were observed 
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as the predominant predators of wheat aphids. 
The predatory bug, Eocanthocona furcellata 
(Pentatomidae) was also found to prey upon the 
larvae of Helicoverpa armigera.

Stored Grain Pest Management 

Two chemicals viz., Emamectin benzoate (Proclaim 
@40.0 mg/kg) and spinosad (Tracer 4.4 mg/kg) were 
found to be effective as seed protectants against 
Trogoderma granarium or Rhizopertha dominica 
infestation in wheat.

Host resistance against foliar aphids

A total of 98 wheat varieties including hexaploid 
(Triticum aestivum) and tetraploid (T. durum, T. 
dicoccom), and 20 wild Aegilops spp were were tested 
to determine the resistance levels against foliar aphid 
complex i.e. Rholosiphum maidis, R. padi and Sitobion 
avenae. The two-aphid species were recorded, 
Rhopalosiphum maidis and Sitobion avenae. The aphid 
species, R. maidis was present in majority and Sitobion 
avenae was observed in few numbers only at heading 
stage. Amongst 98 durum wheat genotypes, 12 were 
categorized as moderately resistant, 40 were 
susceptible while 46 were highly susceptible under 
net house conditions where aphid infestation was 
created arti�cially.

Amongst 20 Aegilops spp, 9 were categorized as 
moderately resistant, 6 were susceptible while 5 were 
highly susceptible under nethouse conditions. The 
average grain weight loss in moderately resistant 
genotypes was 10.3 % as compared to 32.4 % and 42.5 
% in case of susceptible and highly susceptible 
varieties, respectively.  

Through AICRP on wheat and barley programme, a 
total of 60 AVT II year and 91 AVT I year wheat 
genotypes were screened against major insect-pests 
of wheat viz., aphids, brown wheat mite, shoot�y at 
various cooperating centres. Three entries viz., HS-375 
(c), TL-2969 and WR-544 at location Kharibari showed 
moderately resistance response to foliar aphid while 
three  entries viz.,  HD 2967 (C), K 8027 (C) and UAS 375 
showed the moderately resistant reaction to root 

aphid at Ludhiana. The maximum brown wheat mite 
population was observed in DBW 90 & HD 2733 (42/10 

2 2cm  area) while K 1006 (9/10cm  area) recorded the 
minimum mite population at Ludhiana. The lowest 
infestation of shoot�y i.e 5.70% was recorded in entry 
TL 3013, while highest infestation of 29.66% was 
recorded in entry HI 1620. 

Behavioural assay to study settling and fecundity 
of Rhopalosiphum maidis

A study was performed under controlled conditions to 
study the behavioural response (settling and 
fecundity) of aphid on genotypes of different ploidy 
levels Corn leaf aphid, Rhopalosiphum maidis and one 
genotype each from hexaploid aestivum, teteraploid 
durum wheat and wild diploid Aegilops spelltoides 
species. It was found that the hexaploid and tetraploid 
varieties were more preferred by R. maidis than the 
diploid species. The least number of aphids settled on 
the diploid species (A. spelltoides). After 24 hours of 
testing period, the number of alatae settled on 
tetraploid genotype was 6.0 and 4.5 on hexaploid 
genotype as compared to 2.5 alatae aphids on diploid 
species. In the fecundity test, comparatively fewer 
nymphs were produced on the diploid varieties while 
there were no signi�cant differences in nymph 
production between the hexaploid and the tetraploid 
varieties. The least number of nymphs were produced 
on the diploid species (A. spelltoides). The nymph 
production was 5.4 and 4.5 nymphs/day on the 
tetraploid and hexaploid varieties, respectively in  
comparison to 3.0 nymphs/day on the diploid species 
during the test period.

Effect of conservation agricultural practices on 
insect-pest abundance

A study was conducted during 2016-17 to investigate 
the impact of three different tillage practices on 
relative abundance of major insect-pests of wheat i.e. 
foliar aphid (Rhopalosiphum maidis), root aphid 
(Rhopalosiphum ru�abdominalis) and termites 
(Microtermes obesi and Odontotermes obesus) under 
three different tillage systems viz. zero tillage, reduced 
tillage and conventional tillage. The differences in 
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Fig. 2.7. Settling and fecundity of Rhopalosiphum maidis on the genotypes of three ploidy levels during 2016-17

Fig. 2.8. Relative abundance of major insect-pests of wheat under different tillage practices during 2016-17
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insect pest incidence among different tillage 
conditions were observed. Incidence of foliar 
aphids was highest in conventional tillage while 
root aphid incidence was highest in zero tillage. 
Incidence of termites was highest in conventional 
tillage while pink stem borer infestation was 
highest in zero tillage.

Chemical control of insect-pests of wheat

Under chemical trials conducted at Karnal and other 
AICRP centres, it was found that three insecticides as 
seed treatment viz., Imidacloprid 600 FS @ 4 ml /kg, 
Thiamethoxam 35 FS @ 2.4 ml/kg and   Fipronil 5 Sc @ 6 
ml/kg were equally effective against termites. In 
standing crop of wheat, combination of Fipronil 5 
SC +Imidacloprid 40 % WG (Lacenta) was found to 
be the most effective treatment in reducing termite 
population. For management of brown wheat mite 
spray of Propargite 57 SC (Omite) @ 1.5 ml/l and 
Spiromesifen 240 SC (Oberon) @1.0 ml/l of water 
was found effective. The spray of three insecticides 
viz., Actara (Thiamethoxam 25 WG) @ 12.5 g.a.i./ha, 
Fame (Flubendamide 480 SC) @ 20 g.a.i./ha and 
Con�dor (Imidacloprid 17.8 SL) @ 20 g.a.i./ha were 
found the most  effec t ive in  curbing aphid 
population.  Amongst tested bio-pesticides, 
Metarhizium anisopliae @ 3g/l and Azadirachtin 
1500 ppm @ 3ml/l were found to be effective for the 
management of aphids in wheat.

Varietal resistance of wheat genotypes to stored 
grain insect-pest infestation

Twelve wheat genotypes were evaluated for 
infestation by three major storage insect-pests; rice 
weevil, lesser grain borer and red-rust �our beetle. 
Highest orientation behaviour (9.2 adults) of  R. 
dominica  was recorded in variety DBW88 and lowest 
(5.0) in variety WH 1105 (Fig. 2.9). The highest percent 
loss (42.18) in grain weight was recorded on variety 
DBW 88 by S.oryzae and T. casteneum infestation. The 
lowest damage of 11.45% was caused by R. dominica 
on variety HD 2967 (Fig. 2.10).

Efficacy of chemicals as seed protectants against 
storage insect-pest infestation in wheat

A study was conducted under room temperature 
conditions to determine efficacy of seven insecticidal 
treatments on seed viability during storage. One 
month after insecticidal application, spinosad (1.69 % 
damage) was the most effective treatment and it was 
at par all treatments except deltamethrin and 
untreated control. Similar trend was observed two 
months after treatment. After four month, spinosad 
and emamectin benzoate (1.97 % damage) were the 
best treatments followed by indoxacarb (3.13 % 
damage). All insecticidal treatments were at par with 
each other except novaluron @ 0.05 ml/kg, 
deltamethrin @ 0.04 ml of seeds including untreated 
control (8.76 % damage).

Fig. 2.9. Orientation behaviour of storage insect-pests 
towards wheat during 2016-17

Fig. 2.10. Per cent loss in grain weight caused by 
storage insect-pests to wheat during 2016-17 
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Nematology

Crop health monitoring survey for nematodes

Hisar

Crop health monitoring survey for nematodes was 
done in Hisar and Fatehabad, districts. Cereal cyst 
nematode was reported in 32.3 % (21/65) samples. It 
was reported in samples of Jagaan, Asranwa, 
Mahalsara, Kohli, Khairampur, Sadalpur, Chuli, 
Adampur, Siswal & Bhodiya bishnoiyan  in  Hisar 
(10/35) ; Mehuwala, Dharnia , Bhattu, Dhabi, 
Dhingsara, Bhodiya khera, Sulikhera, Kirdhan, Gadli, 
Kumhariyan in Fatehabad (11/30) . Number of cysts 
ranged from 2-28 per 200 cc soil.  Other plant parasitic 
nematodes present in 200 cc soil samples were 
Pratylenchus sp. 38.4% (5-40); Tylenchorhynchus sp. 
53.8% (15-300); Hoplolaimus sp. 18.4% (2-35), 
Helicotylenchus sp. 16.9% (2-20) and root knot 
nematode 3.0 % (5-20). Wheat seed gall nematode 
(Anguina  tritici) was not recorded from the state. 

Durgapura

Survey was conducted in different cultivator's �elds of 
four districts of Rajasthan for studying the incidence 
and intensity of Cereal Cyst Nematode (CCN). Diseased 
�elds were randomly selected on the basis of above 
ground symptoms of the crops. Symptoms of stunting, 
yellowing, patchy and poor growth were recorded 
during survey of each �eld.  Roots samples were 
collected from the rhizospere of wheat and barley 
crops   looking   above   ground symptoms alongwith 
composite soil sample. Root & soil sample were 
processed with standard technique of nematode 
identi�cation. Presence of cereal cyst nematode was 
further con�rmed by seeing the bushy roots with 
white cyst on it.  Cereal cyst nematode infestation was 
recorded in all four districts.i.e. Alwar, Dausa, Jaipur 
and Sikar districts. A large number of infested �elds 
were observed in Amber, Bassi, Chomu, Jamwa 
Ramgarh, Kotputli, Sahapura and Viratnagar tehsil of 
Jaipur district. 

Ear Cockle nematode (Anguina tritici)

Biotypes of Heterodera avenae at Durgapura

The biotypes studies of cereal cyst nematode were 
carried out during the crop season 20016-17 against 
Jaipur population of cereal cyst nematode, Heterodera 
avenae. Out of 26 International differentials of wheat, 
barley and oat, twelve showed resistant reaction i.e. 
AUS-15854, AUS-7869, AUS-15895, Psathia, KVL-191, 
Harlan, Dalmitsche, Morocco, P-313221, Martin, Siri, 
La-estanzuella while rest showed susceptible 
reaction. Jaipur population of CCN is Pathotype Ha 21.

Host resistance to CCN 

The resistant variety was KRL 19 (C) with 1-4 cysts/ 
plant and moderately resistant varieties and 
genotypes (5-9 cysts/plant) were HS 490 (C), HD 3171 ( 
I ) ( C ), MP 3288 (C), UAS 304 ( C ) and VL 3013 at 
Durgapura.  Likewise,, at Ludhiana, MR types were HI 
1620, PBW 750, DBW 187, HI 8791 (d), UAS 462 (d), DBW 
246, PBW 778, VL 4002 and DBW 88 (c). 

Evaluation of ecofriendly approaches for the 
management of cereal cyst nematode, H. avenae 

Hisar

This experiment was done in screen house in earthen 
pots. There were seven treatments with three 
replications each. Castor cake, neem cake, vermi 
compost and FYM (10 g /kg soil) were mixed in soil at 
sowing time. Cow urine 25, 50 and 100% was used as 
seed dip treatment for 4 h. Recommended dose of 
fertilizers and controlled amount of water were applied 
in pots. In seed treatment with 50 and 100 % cow urine 
germination did not take place, so no data was 
obtained. Castor cake delayed germination and crop 
growth was poor in the beginning, although at later 
stage, growth was best in this treatment. None of the 
organic matter or seed treatment with cow urine was 
effective in controlling cyst nematode in wheat. On H. 
avenae -resistant wheat variety Raj MR 1, no cyst was 
formed.
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Durgapura

Inoculum level was 11.2 larvae/g soil of cereal cyst 
nematode. The experiment consisted of seven 
treatments viz Neem cake 10q/ha (soil application), 
Neem oil 10 ml/kg (seed treatment), NSKP (seed 
soaking) (10 ml/kg), Neem cake 5 q/ha +half dose of 
Neem oil, Neem cake 5 q/ha +half dose of NSKP along 
with treated check (Carbofuran@ 1.5 kg ai/ha) and 
untreated check (Raj  3765) in a completely 
randomized block design and replicated thrice. The 
crop after attaining the age of 75-90 days was 
examined the development of white cyst/plant in 
each treatment. The grain yield was taken at the time 
of harvesting of the crop in each treatment separately. 
The results revealed that all the treatments gave 

signi�cantly higher grain yield with reduced number 
of cysts/plant over control. The maximum grain yield 
(32.60 q/ha) was recorded in Neem cake 5 q/ha +half 
dose of Neem oil with 9.22 cyst/ plant) with increase 
141.80% in yield followed by Neem cake 5 q/ha +half 
dose of NSKP (Grain yield – 29.1 q/ha; 10.11 
cysts/plant). All the neem based formulations was also 
found effective in reducing the population of 
nematodes and increased grain yield over control. Half 
dose of Neem cake (soil application) with neem oil 
(seed treatment) showed its overall superiority by 
keeping larvae entry away from root and better plant 
growth. Response may be due to the fact that neem oil 
having nematicidal potential and cake might have 
increased the tolerance level of plant and potential to 
resist the nematode attack
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Tillage in rice-wheat system

The long term experiment on the effect of tillage 
options in rice-wheat system was conducted with three 
tillage options in rice (1. Zero tillage transplanted, 2. 
Dry rotary followed by ponding of water and 
transplanting and 3. Wet rotary i.e. puddling using 
rotary tiller and transplanting) superimposed on which 
were three tillage options (Zero tillage; Conventional 
tillage and Rotary tillage) in wheat. The results 
indicated that the wheat productivity was not 
signi�cantly affected by both tillage in rice as well as in 
wheat ( ). Over the years, marginally higher Fig.3.1
wheat yield was recorded in rotary tillage but the 
differences were not statistically signi�cant

In case of rice crop, the tillage in wheat had non-
signi�cant effect but the tillage in rice especially zero 
tillage transplanting had an adverse effect on rice 

productivity (Fig 3.2). The yield attributes except 
thousand grain weight were adversely affected leading 
to lower rice productivity in zero tillage transplanting 
whereas, similar yield was recorded in dry rotary and 
wet rotary indicating that puddling (Wet tillage) may 
not be required and dry �eld preparation followed by 
ponding of water and transplanting may be a better 
option to avoid the destruction of soil structure by wet 
tillage. 

An experiment was conducted to evaluate the long 
ter m effec t  of  t i l lage,  res idue and nutr ient 
management in maize-wheat-green gram system; in a 
systems' perspective involving the combination of 
tillage and residue management in main plots {ZT (Zero 
t i l lage) ;  ZT  with  res idue retent ion (C A) ;  C T 
(Conventional tillage) and CT+ residue incorporation} 
and four nutrient management options in sub plots 
(Control; Recommended N alone; Recommended NPK; 
and Rec. NPK + FYM 10 t/ha). Sowing was done using 
Turbo Happy Seeder.  

The effect of nutrient management was signi�cant, 
whereas the effect of tillage and residue management 
and their interactions were non-signi�cant. Among 
four nutrient management options, minimum yield 
was recorded under unfertilized control plots having a 
mean yield of 15.36 q/ha ( ). The wheat grain yield Fig. 3.3
was maximum (58.28 q/ha) when FYM @ 10 t/ha was 

Fig.3.1. Wheat yield under various tillage options in 
rice-wheat system
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applied along with recommended NPK. However, 
statistically this treatment was at par with N alone and 
NPK application. 

Observations were also taken on soil temperature in 
the morning and during noon on different dates. The 
morning temperatures were slightly higher in CA 
system whereas reverse was observed at noon; where 
the temperatures were on lower side. The noon 
temperature in the control plots was higher than 
treatments with different nutrient management.

Performance of wheat varieties under CT and CA 
systems

Another experiment was conducted on evaluation of 
varieties suitable for CA system with two tillage options 
{CT (Conventional tillage), CA (Conservation tillage)} in 
main plot and eight wheat genoypes (HD 2967, WH 
1105, HD 3086, DBW 88, PBW 550, DPW 621-50, 

th45 IBWSN1147 and HDCSW 18) in subplots. The 
residue load under CA treatments was 6.0 t/ha. Sowing 
was done using Turbo Happy Seeder. 

The tillage and residue management as well as their 
interaction with genotypes were not signi�cant. 
However, the varietal differences were found 
signi�cant. The mean wheat yield under CT and CA 
system were 60.26 and 61.06 q/ha, respectively. The 
wheat cultivar HD 3086 had signi�cant higher tiller 
density over other genotypes. The crop biomass was 

thhigher in genotypes HDCSW 18 and 45 IBWSN1147. 

The boldest grains were of HDCSW 18 with an average 
1000 grains weight of 47.6 g. Among eight genotypes, 
the highest yield obtained was recorded in HDCSW 18 
which was closely followed by HD 2967 and the lowest 
yield was observed in WH 1105. Among varieties, the 
average yield varied from 58.96 to 64.49 q/ha. 

Conservation Agriculture demonstrations at 
farmers' �eld:

CA demonstrations were conducted in three villages 
(Bara gaon, Rambha and Taraori). In Village Rambha 
and Taraori, wheat was sown under rice residue using 
Turbo Happy Seeder (THS). Wheat cultivar HD 2967 was 
sown at a seed rate of 125 kg/ha. The row to row 
spacing was 22.5 cm for Turbo Happy Seeder. The 
wheat yield was similar and was 60.3 and 59.5 q/ha 
under CT and CA system, respectively.

Wheat seeded in sugarcane ratoon crop with full 
trash using Rotary Disc Drill

Under “Mera Gaon Mera Gaurav” scheme in Village Bara 
Gaon; farmer's (Sh Sarwan Kumar), �eld of 1.0 Acre was 
selected for seeding of wheat under sugarcane ratoon. 
Five wheat varieties ( 3.4) were seeded using Rotary Fig.
Disc Drill. The very late sowing of wheat was done on 

th24  January, 2017 at a seed rate of 150 kg/ha. The crop 
ndwas harvested on 2  May 2017. The average late sown 

wheat yield ranged between 27.5 to 33.8 q/ha. The 
maximum yield was recorded with wheat variety DBW 
71 followed by Raj 3765 and WR 544. Most of the 

 

Fig.3.4. Late wheat seeded in sugarcane ratoon using Rotary Disc Drill (RDD) at village Bara Gaon under Mera Gaon and Mera Gaurav
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farmers of the village were interested to follow this 
practice if the machine was made available to them. 
The growing of wheat or other crops like green gram 
shall act as an additional source of income for the 
farmers and shall contribute to their pro�tability as well 
as enhance wheat production. Moreover, this will 
promote conservation agriculture with better 
environmental health as there is reduction in pollution 
owing to no straw/trash burning.

Nutrient Management 

Integrated Nutrient Management in rice- wheat 
system

An experiment consisting of wheat variety HD 2967 
and 10 treatments [Recommended NPK at the rate of 
150:60:40 kg/ha N, P O  and K O (T ), T +FYM15t/ha, 2 5 2 1 1

Rec. N only, Rec. P only, Rec. K only, Rec. NP only, Rec. NK 
only, Rec. PK only, T + GM (Green Manuring) and 1

absolute control] of major and organic nutrients viz. 
FYM and green manuring was conducted in 
Randomized Block Design with three replications. The 
results revealed that biomass and grain yield were 
signi�cantly lower where only P, K or PK were applied as 
compared to all other treatments indicating the 
signi�cance of nitrogen. The highest grain yield (61.95 
q/ha) was recorded in treatment where all the major 
nutrients with FYM 15 t/ha were applied followed by 
the treatment in which all the major nutrients as well as 
green manuring was done (61.02 q/ha). These 
treatments were signi�cantly higher than all other 
treatments, however, the lowest yield was recorded 
where only PK was applied and it was also signi�cantly 
lower than absolute control.

Organics in high yielding varieties of wheat under 
rice wheat cropping system

Experiment consisting of four recently released High 
Yielding Varieties of wheat (HD 2967, DPW 621-50, PBW 
550 and WH 1105) and �ve treatments of organic 
nutrient supply (control, farm yard manure (FYM) 10 
t/ha, FYM 20 t/ha, FYM 30 t/ha and recommended 
doses of chemical fertilizers at 150:60:40 kg/ha N, P O  2 5

and K O, respectively); thus having total 20 treatment 2

combinations, was conducted in Randomized Block 

Design. The results revealed that application of FYM 
from 10 to 30 t/ha increased the biomass and grain 
yield of all the high yielding varieties of wheat 
signi�cantly as compared to control (no organic or 
chemical fertilizer) treatment. However, the highest 
biomass and grain yield of all the varieties were 
recorded in the recommended NPK fertilizers 
treatment, which was signi�cantly higher than all the 
organic treatments including 30 t/ha FYM treatment. 
Among the four varieties, WH 1105 recorded the 
highest grain yield (61.25 q/ha) followed by PBW 550 
(60.82 q/ha) with recommended doses of NPK 
fertilizers (150:60:40). All the varieties performed 
similarly at all organics' levels. 

Effect of vermicompost with organics on high 
yielding varieties of wheat 

An experiment consisting of four recently released 
High Yielding Varieties (HYV) of wheat (HD 2967, DPW 
621-50, PBW 550 and WH 1105) and �ve combinations 
of vermicompost with organic nutrient supply (control, 
farm yard manure (FYM) 10 t/ha + 2 .5  t/ha 
vermicompost, FYM 20 t/ha + 5.0 t/ha vermicompost, 
F Y M  3 0  t / h a +  7 . 5  t / h a  v e r m i c o m p o s t  a n d 
recommended doses of chemical fertilizers at the rate 
of 150:60:40 kg/ha N, P O  and K O, respectively) with a 2 5 2

total of 20 treatment combinations, was conducted in 
Randomized Block Design. Vermicompost was top 
dressed just before irrigation at �rst irrigation to see 
any bene�cial effect of vermicompost application after 
sowing of the wheat crop. The results revealed that 
application of  FYM from 10 to 30 t/ha with 
vermicompost top dressing at �rst irrigation increased 
the biomass and grain yield of all the wheat varieties 
signi�cantly, as compared to control (no organic 
manure or chemical fertilizer) treatment. However, the 
highest biomass and grain yield of all the varieties of 
wheat were recorded in the recommended NPK 
fertilizers treatment which was signi�cantly higher 
than all other organic treatments including 30t/ha 
FYM+ vermicompost 7.5 t/ha top dressed at �rst 
irrigation. Among the high yielding varieties, PBW 550 
recorded the highest grain yield (61.96 q/ha) followed 
by DPW 621-50 (61.82 q/ha), WH 1105 (61.17 q/ha) and 
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HD 2967 (60.57 q/ha) with recommended doses of NPK 
fertilizers (150:60:40). Top dressing of vermicompost at 
�rst irrigation did not in�uence the wheat productivity.

Effect of Potassium Humate application on 
productivity of wheat

An experiment consisting of wheat variety HD 2967 
and  6 combinations [Recommended NPK at 150 kg N, 
60kg P O  and 40 kg K O/ha (T ), T +Potassium humate 2 5 2 1 1

10kg/ha, T +Potassium humate 20 kg/ha, T +Potassium 1 1

humate 30 kg/ha, T +Potassium humate 40 kg/ha and 1

T +Potassium humate 50kg/ha] of major nutrients and 1

Potassium humate applied as basal, was conducted in 
Randomized Block Design. The results revealed that 
growth, biomass and grain yield as well as protein 
content in grains of wheat were not signi�cantly 
in�uenced by potassium humate application. The 
productivity and quality of wheat crop applied with 
potassium humate and recommended doses of 
fertilizers was found at par with control (recommended 
fertilizers application alone).

Effect of growth regulators on productivity of C 306 
cultivar of wheat

An experiment consisting of wheat variety C 306 and 12 
treatment combinations [four fertility levels viz. 0, 40, 
80 and 120 kg N/ha and three growth regulators 
treatments viz., no growth regulator spray, 0.2% 
Chlormequat (Lihocin) spray at 50 and 80 days after 
sowing and 0.2% Chlormequat (Lihocin) + 0.1% 
tebuconazole (Folicur) spray at 50 and 80 DAS] of 
fertility levels and growth regulators sprays, was 
conducted in Randomized Block Design. The results 
revealed that plant height and lodging score recorded 
at harvest, was signi�cantly reduced with application of 
Chlor mequat  a lone or  in  combinat ion with 
tebuconazole. The reduction in plant height and 
lodging score was more when tank mix application of 
Chlormequat with tebuconazole was done. The 
productivity of wheat cultivar C 306 was recorded 
signi�cantly higher at 80 kg N/ha (49.66 q/ha) and at 
120 kg N/ha (56.13 q/ha) wherein N was applied with 
growth regulators as compared to respective nitrogen 
doses applied alone (36.27 and 41.53 q/ha with 80 and 
120 kg N/ha, respectively), thus indicating the 

bene�cial effect of growth regulators in reducing plant 
height and lodging.

Rice straw incorporation

A trial was conducted with rice straw removal, 
incorporation and green manuring in rice-wheat 
cropping system.  Results  revealed that  r ice 
produc tivity  was s imilar  whether  straw was 
incorporated or removed. When green gram was 
incorporated, 25 to 50% nitrogen was saved with 
similar rice yields (Fig.3.5). In wheat season, when rice 
straw was incorporated and 25 % higher nitrogen was 
applied, it produced at par wheat yields as compared to 
recommended practices (Fig.3.6). This showed that rice 
straw incorporation increases the immobilsation of 
available soil nitrogen present in the �eld thereby 
increasing N requirement for wheat crop. 

Intercropping of pulses with Maize

An experiment with intercropping of pulses like green 
gram, urdbean, cowpea and guar was conducted with 
maize crop followed by wheat (Fig.3.7). In kharif season, 

Fig.3.5. Effect of green manuring on rice productivity (q/ha)
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only cowpea crop was successful with maize 
intercropping and rest didn't grow due to probable 
shade effect. Inter cropping of pulses with maize saved 
25% nitrogen in wheat crop with similar yield. Maize 
yield was to the tune of 8-10 t/ha.

Relay cropping

The number of small and marginal farmers are 
increasing rapidly and more than 85 % farmers belong 
to these categories in India. The situation is much more 
severe in NEPZ. Keeping in mind the slogan of prime 
minister regarding the doubling of farmers' income by 
2022, land productivity per unit area per unit time 
requires immediate attention.The small and marginal 
farmer especially in NEPZ who practice wheat seeding 
manually; either line sowing or broadcasting, may 
achieve higher spatial and temporal productivity by 
adopting bed planting (FIRB) and realy cropping of 
cucurbits with wheat. Adoption of bed planting in 
wheat provides an opportunity to utilize the furrow as 
intercropping or relay cropping of suitable crops for 
higher pro�tability. Presently, aim of researcher should 
be to maximise the pro�tability of small and marginal 
farmers without much increase in cost of cultivation. 
Even small increase in pro�t of poor farmers will have 
an impact on  their livelihoods. To utilise furrows; relay 
crop of cucurbits in wheat under bed planting is one of 
the options to explore for pro�t maximisation strategy 
for poor farmers. Keeping this objective in mind, a 
series of cucurbits were seeded during �rst week of 
March in furrows under bed planted wheat. At this 

stage, wheat crop was in milk stage and lower leaves 
had started shedding thereby facilitating more light 
penetration in furrows. The cucurbits planted were 
musk melon (kharbuja), water melon (tarbuj), bottle 
guard (ghia), ridge guard (tori), bitter guard (karela), 
cucumber (kheera) and tarkakari. These cucrbits were 
planted on 1.0 m plant to plant apart and 1.4 m row to 
row spacing. Before transplanting,  seedlings of all 
these crops were raised separately. All the plants of 
these crops survived and started spreading but after 
wheat harvest, it spreaded at an increased rate. 
Obviously, there was no advese effect on wheat yield 
and additional produce of all cucurbits were obtained. 
Most pro�table ( ) relay crop was bottle guard Fig.3.8
(ghia) followed by tarkakari, ridge guard (tori), bitter 
guard (karela), water melon (tarbuj), musk melon 
(kharbuja) and cucumber (kheera). Thus, small farmers 
can utilize these produce for their own home 
consumption and excess produce can be sold in the 
local market for earning more money. In this way, small 
and marginal farmers can also engage their family 
labours in summer season and earn more money for 
their household during lean periods.

Weed management in wheat

Weed infestation is one of the major biotic constraints, 
which limits production and productivity of wheat 
crop. For realizing potential yield, proper weed 
management is very important. For controlling weeds 
in wheat, herbicides are preferred owing to their cost 

Fig.3.8. Additional returns (Rs./ha) from relay cropping of
cucurbits with wheat under bed planting
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and time effectiveness. The emergence of new weed 
�ora and evolution of new cases of herbicide resistance 
demand evaluation of new herbicides from different 
chemical groups. Field experiments were conducted 
for evaluation of herbicides and herbicide mixtures 
against weeds in wheat;  the results of which are as 
follows.

Evaluation of new herbicides

• For control of diverse broadleaf weeds, ready-mix 
combinations of Halauxifen+�uorxypyr 200.6 
(6.1+194.5) g/ha was found effective in wheat. 

• For control of grassy weeds, new herbicides found 
effective were �umioxazine 125 g/ha, �ufenacet 
250-300 g/ha, and pyroxasulfone 125-150 g/ha. 
The tank mixtures of pyroxasulfone+isoproturon 
and pyroxasulfone+metsulfuron, were better 
compared to the application of pyroxasulfone 
alone. Pyroxasulfone alone was less effective 
against broadleaved weeds whereas, Flumioxazine 
was less effective on wild oat.

• Herbicides and herbicide combinations were 
evaluated for effective weed management in DSR 
(Direct Seeded Rice). Application of bispyribac + 
Metsulforan+Chlorimuron g a.i/ha  25+2+2
followed by Rice Star (fenoxaprop with safener) 90 
g a.i./ha or penoxsulam + pendimethalin 25 + 1000 
g/ha as pre emergence followed by Rice Star + 
ethoxysulfuron 90 + 18 g a.i/ha can efficiently 
manage the diverse weed �ora in DSR.

Management of herbicide resistant weeds in wheat

Globally herbicide resistance in weeds is a major 
problem. Experiments were conducted to identify and 
quantify the herbicide resistance in different weeds (P. 
minor, Avena ludoviciana, Polypogon monspliensis, 
Rumex dentatus and Chenopodium album). Littleseed 
canar ygrass  ( P h a l a r i s  m i n o r  Retz . )  the most 
troublesome wheat weed has evolved multiple 
herbicide resistance (Resistance to photosystem II (PS 
II), ACCase–inhibiting herbicidal chemistries and ALS 
inhibitor), whereas Avena ludoviciana has shown 
resistance against sulfosulfuron and clodinafop/ 

pinoxaden. Polypogon monspliensis has evolved 
resistance against sulfosulfuron and mesosulfuron. 
Both the grasses herbicide Avena and Polypogon were 
sensitive to isoproturon and pyroxasulfone. Two more 
broadleaved weeds; Chenopodium album and Rumex 
dentatus have also evolved resistance to metsulfuron 
but were sensitive to 2,4-D and pendimethalin.

The evolution of herbicide resistance in multiple weeds 
is an emerging threat to wheat in northern plains. Some 
of the farmers having infestation of herbicide resistant 
weed populations are facing signi�cant yield 
reductions due to lack of knowledge as well as 
unavailability of effective alternative post-emergence 
herbicides. If the problem of resistance is not tackled, it 
may lead to serious consequence of decrease in wheat 
production.

Exper iments  were a lso conduc ted for  weed 
management with integration of no-till system in 
combination of various pre seeding herbicides. Results 
revealed effective weed management with integration 
of no-till seeding along with residue retention and 
application of pre-seeding herbicides (Pendimethalin 
+ metribuzin or metribuzin or oxy�ourfen or 
pyroxasulfone + metsulfuron). 

Evaluation of herbicides against broadleaved 
weeds in Wheat

The major weeds infested the experimental plots 
(Table 6) were Rumex dentatus, Medicago denticulata, 
Coronopus didymus and  Lathyrus aphaca.. Among 
these, the most dominant weed species was Rumex 
dentatus followed by Medicago denticulata The tank . 
mix combination of ready mixture halauxifen + 
�orasulam with carfentrazone was the most effective 
treatment in controlling the diverse weed �ora in 
wheat. The dry matter accumulated by weeds in 

2untreated control was 260.7 g/m , (  3.1). Table
Compared to weedy check, all the herbicide treatments 
caused signi�cant reduction in total density and dry 
weight of weeds. Carfentrazone was not effective 

2against Lathyrus aphaca (17.6 g/m ). The most effective 
treatment in reducing the broad-leaved weed dry 
w e i g h t  w a s  r e a d y  m i x  c o m b i n a t i o n  o f 
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Halauxifen+Florasulam+ Carfentrazone at 10.21+20 
g/ha followed by metsulfuron + carfentrazone 4 + 20 
g/ha. The new herbicide combination halauxifen + 
�orasulam at 12.76 g a.i./ha was found highly safe to 
wheat crop and superior to metsulfuron and 
carfentrazone in controlling Malva parvi�ora, and 
Lathyrus aphaca, respectively. In comparison to weedy 
check (43.3 q/ha) all the herbicide treatments caused 
signi�cant yield improvement. Although, all the 
herbicide treatments were having statistically similar 
wheat grain yield yet numerically, metsulfuron+ 
carfentrazone 4+20 g/ha and Halauxifen+Florasulam+ 
Carfentrazone at 10.21+20 g/ha yielded more grain.

The weed competition throughout the season resulted 
in lowest grain yield (43.3 q/ha) as compared to all 
other weed control treatments. The presence of  
broadleaved weeds throughout the crop season 
reduced the grain yield by 30.9%. Among weed control 

treatments, all the herbicide treatments had similar 
yields as observed against weed free conditions.

Improving water use efficiency and mitigate abiotic 
stresses in wheat under conser vation and 
conventional tillage practices 

Experiments were conducted to study the water use 
efficiency of wheat genotypes under various moisture 

Herbicide   Weed Dry Weight, g/sq. m. at  90 days after spray 

treatments Dose  Rumex Sp. Coronopus  Medicago  Lathyrus  Other Total  Grain yield 

  g.a.i./ha  didymus denticulata aphaca  weeds weeds q/ha

Halauxifen  +  12.76 1.77(3.3)* 1.00(0.0) 1.00(0.0) 1.00(0.0) 1.03(0.1) 1.78(3.4) 60.1

Florasulam  + S

Metsulfuron  4 1.94(4.5) 1.14(0.3) 1.58(1.7) 1.03(0.1) 1.01(0.0) 2.51(6.6) 58.6

+ S

Carfentrazone 20 2.85(7.3) 1.24(0.7) 2.47(5.5) 4.21(17.6) 1.28(0.8) 5.71(31.9) 61.5

2,4-D Na 500 3.49(11.9) 1.14(0.3) 1.24(0.7) 1.11(0.3) 1.03(0.1) 3.97(14.9) 59.8

2,4-D E 500 2.85(7.3) 1.24(0.7) 1.55(1.7) 1.09(0.2) 1.21(0.5) 3.10(8.7) 61.1

Metsulfuron  4+20 1.00(0.0) 1.00(0.0) 1.06(0.1) 1.00(0.0) 1.00(0.0) 1.17(0.4) 62.7

+ Carfentrazone 

+ S

2,4-D Na  400+20 1.66(2.0) 1.00(0.0) 1.14(0.3) 1.03(0.1) 1.00(0.0) 1.93(3.0) 62.3

+ Carfentrazone

2,4-D E  400+20 1.70(2.7) 1.00(0.0) 1.14(0.3) 1.25(0.7) 1.00(0.0) 1.83(3.5) 61.4

+ Carfentrazone

Halauxifen 10.21+20 1.00(0.0) 1.00(0.0) 1.24(0.7) 1.05(0.1) 1.00(0.0) 1.06(0.1) 62.6

+Florasulam

+ Carfentrazone+S

Weedy check  12.3(150.7) 2.07(3.3) 9.16(83.1) 4.36(19.3) 2.03(4.3) 16.16(260.7) 43.3

Weed free  1.00(0.0) 1.00(0.0) 1.00(0.0) 1.00(0.0) 1.00(0.0) 1.00(0.0) 61.0

LSD at 0.05  1.51 0.32 0.75 1.00 NS 1.46 5.00

*Original values in parenthesis and square root transformed (√X+1.0) value used for statistical analysis

Table 3.2 : Analysis of variance (P>F) of wheat yield 
component traits as affected by year, Water applied and 
genotypes screened
Effect df  WUE GY

Year (Y) 1 < .001  < .001 

Water  1 < .001  < .001 

applied (WA)

Genotypes (G) 3 < .001  < .001 

Y x G 3 < .001  < .001 

Values with bold are  statistically signi�cant  at < .001 probability level

Table 3.1 : Effect of broad leaved herbicides on weed dry weight and wheat grain yield
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levels and explore the measures for improving water 
use efficiency to mitigate the abiotic stresses under 
conservation and conventional tillage practices. 
Investigations were carried on to examine the role of 
foliar application of potassium, salicylic acid and seed 
priming with salicylic acid in mitigating the abiotic 
stresses. Research was also undertaken to examine the 
effect of regulated de�cit irrigation in wheat crop, its 
impact on grain and straw productivity and study the 
efficiency of micro irrigation system in wheat crop. It 
was recorded that there was signi�cant variation 
among genotypes for water use efficiency and residue 
retention to the tune of 4 ton/ha, which proved 
advantageous under limited water availability. Foliar 
application of potassium had positive impact on 
various kinds of abiotic stresses. Data recorded for the 
experiment on effect of regulated de�cit irrigation 
revealed that at least 25 per cent saving in irrigation 
water is possible, if irrigations were applied precisely at 
critical growth stages of wheat crop to harvest the 
same yield as is under normal irrigation of 60 mm water 
�ooding per irrigation. The �ndings of the study are as 
mentioned below:

• 35 genotypes of wheat were evaluated at various 
levels of soil moisture i.e. 80, 60 and 40% of CPE. The 
exact amount of irrigation water in mm was 
calculated with the help of CROPWAT software. 10 
genotypes (DBW 243, DBW 110, HD 2967, DBW 
222, DBW 90, DWAP 1510, DBW 228, 118WSN938, 
DBW 233 and WH 1105) were found having water 

3use efficiency of >1.9 kg/m  with desirable level of 
yield under 80% of CPE moisture level. 

• Under the project “Evaluation of Irrigation System 
and Improvement Strategies for higher water 
productivity  in Canal  Commands” a  �eld 
experiment on screening spring wheat genotypes 
for water use efficiency was conducted at research 
farm of ICAR-Indian Institute of Wheat and Barley 
Research, Karnal for two years. The experiment was 
laid out in split plot design with three replications. 
Irrigation by drip system was given to compensate 
the 60% of evapo-transpiration losses of water. The 
amount of irrigation water was calculated using 
CROPWAT 8.0 model. The amount of applied water 
was measured by the inbuilt water meter in pipe 
line of the drip system. A �lter was installed in the 
main line to prevent sediment from blocking the 
emitters. The treatment's plot had dimensions of 

28×2 m . Plots in each replication were separated by 
a buffer zone of 1 M wide strip. As shown in the 
table, signi�cant genotypic differences were 
observed for Grain Yield and WUE when ANOVA 
was carried out. Ranking of genotypes using 

Fig.3.9. Effect of irrigation scheduling on wheat productivity (q/ha)
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Fig. 3.10. Effect of micro irrigation methods on wheat
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irriga�on at

cri�cal growth
stages

Sprinkler irriga�on
with 60% CPE

Sprinkler irriga�on
with 80% CPE

Sprinkler irriga�on
with 100% CPE

Drip irriga�on
with 60% CPE

Drip irriga�on
with 80% CPE

Drip irriga�on
with 100% CPE

Yield q/ha WUE, Kg/M3

Table 3.3: Ranking of genotypes for WUE, yield using Tulckey 
test of signi�cance

-3 -1Variety/Genotype WUE  (kgm ) Gr Yield (qha )  
a aSAGSYT18 2.05  45.4
b bSAWSN3189 1.90  40.9
b bHD2967 1.88  40.9
b bLBP2015-3 1.83  40.6
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Tuckey's test of signi�cance when means were 
compared across year under supply of limited 
water at 60% of CPE ( ), SAGSYT118 was found Table

-3to be signi�cantly superior with 2.05 kgm  WUE. It 
also differed signi�cantly for grain yield than other 
tested genoty pes.

• Residue retention to the tune of 4t/ha proved 
advantageous over no residue retention. Residue 
retention with two irrigations produced grain yield 
of 49.8 q/ha which was signi�cantly higher over no 
residue retention (43.4 q/ha). 

• Signi�cant higher grain yield (50.3 q/ha) was 
recorded by foliar application of Nitrogen @ 0.5% 
and Potassium @ 2.0 % over control (43.4 q/ha). 
Total three sprays were done at fortnightly 
interval, starting from 30 DAS.

• Precise and regulated de�cit irrigations i.e. 25% 
de�cit (45 mm water per irrigation) and 50% de�cit 
(30 mm water per irrigation) were applied at 
critical growth stages ( . 3.9). The data revealed Fig
that, at least 25 per cent saving in the amount of 
irrigation water is possible to harvest the same 
yield as it is under normal (non-de�cit) irrigations 
of 60 mm water �ooding per irrigation.

• Micro irrigation system was evaluated for efficient 
water management in wheat with an objective to 
improve water  use efficienc y and wheat 
productivity. Maximum wheat yield with higher 
water use efficiency was obtained under 100% 
CPE irrigation with drip as well as sprinkler system 
(Fig. 3.10). 

Production estimation of wheat using remote 
sensing and modelling in Haryana

Conventional methods of acreage assessment are 
cumbersome, labor-intensive; require more resources 
and faces problems; like lack of timely dissemination of 
information. With the evolution of geospatial 
technologies, crop acreage assessment has become 
easier due to limited ground truth/surveys required. 
The accelerated, repetitive and spatial-temporal 
synoptic view in different windows of the electromagnetic 

spectrum; offers unique opportunity of gathering 
information of larger area on real time basis and at 
economical rates. The geospatial tools transform data 
information into a geographical information map so 
that it may be of use to policy makers and planners. In 
this perspective, an attempt has been made to estimate 
crop acreage at district level using advanced geospatial 
tools involving GPS, GIS and remote sensing. 

In the present approach, visual image interpretation 
techniques in combination with ground truth surveys 
aided by GPS and period pertaining to peak vegetation 
c o v e r  h a v e  b e e n  a d o p t e d  i n  m a p p i n g  t h e 
heterogeneity of land cover classes and estimating 
wheat acreage accurately at district level. The 
t e c h n i q u e  b r o a d l y  c o n s i s t s  o f  i d e n t i f y i n g 
representative sites/grids of equal size and regularly 
spaced data in the form of pixels of various crops on 
the image based on the ground truth collection and 
classifying them using different classi�ers. Satellite 
images of path 147 and row 39 & 40 for the wheat 
season 2016-17 covering Karnal district were 
downloaded from the website https://earthexplorer. 
usgs.gov. The LANDSAT-OLI image of the study region 
was used to demonstrate the capability of remote 
sensing to identify various spatial features based on 
supervised classi�cation scheme. The multi date 
satellite images enable accurate discrimination of the 
wheat crop from other entities having similar spectral 

  Fig.3.11. Land Use/Land Cover Map of Karnal (2016-17)
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signature. Georeferencing was done employing 
image to map technique and the district boundary of 
the study area (Karnal) was digitized using QGIS 
software. Atmospheric Correction was done using 
QuAC (Quick Atmospheric Correction Technique) to 
remove the “noise” from image; which otherwise 
may be present due to atmospheric disturbances. 
QuAC normalizes the values of RGB (Red, Green 
and Blue) bands and also helps to generate the 
exact spectral re�ectivity of any object/entity in 
the image. Presently, the values were normalized 
from 19596 to 4578 in red band; 6949-202 in green 
band and from 8026 to 320 in blue band. The image 
was then classi�ed by taking different region of 
interest's viz. wheat, other crops, fallow land, built-
up land, river bed, water body and forest using 
Maximum Likelihood Classi�er (MXL) embedded 
under  super v ised c lass i�cat ion in  EnVI -4 .8 

software (Fig. 3.11). The acreage under different 
entities was calculated using post classi�cation 
tool in the same software. Maximum likelihood 
classi�cation of Landsat satellite data gives good 
results for area estimation under different crops 
and other land classes. The area under different 
entities has been summarized in Table 3.4; the 
observed and reported wheat acreage for the 
season 2016-17 was estimated to be 176700 and 
1 7 3 9 4 7  h a ,  r e s p e c t i v e l y.  O u t  o f  t h e  t o t a l 
agricultural area of Karnal, wheat crop occupies 
the maximum percentage (68.48%), followed by 
other crops (14.88%) for the year 2016-17. The 
observed LULC area of Karnal has been compared 
with the reported area (http://aps.dac.gov.in/). 
The results were found to be very close to the 
reported area as provided by government records 

2(R =0.98). 

2LULC Observed Area (ha) Reported Area (ha) R  RMSE (%)

Wheat 1,76,700 1,73,947 0.98 14.95

Not Available for cultivation 24,767 30,871  

Forest 4,146 4,600  

Other Crops 38,397 24,382  

Other uncultivated & Fallow land 14,007 20,939

Table 3.4 : Comparative analyses of Land use/ land cover area of Karnal
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QUALITY AND BASIC SCIENCES 04
Analysis of AICRP Trials

Eight thousand nine hundred forty six (8946) wheat grain 
samples; belonging to different AVTs, NIVTs, IVTs, QCSN and 
special trials were analyzed during 2016-17. This also included 
evaluation of all the AVT-II entries including checks for 
identi�cation of promising genotypes for chapati, bread, 
biscuit and pasta.

In addition, promising genotypes were identi�ed both for 

T. a e s t i v u m  a n d   T. d u r u m  f o r  i n d i v i d u a l  q u a l i t y 
parameters like grain appearance, test weight, protein, 
grain hardness index, sedimentation value, presence of 
moisture (%), phenol test, extraction rate, wet gluten, 
dr y gluten,  gluten index,  high molecular weight 
gluteinin subunits (HMWGS), g-gliadin, yellow pigment, 
iron and zinc. Different quality parameters have shown wide 
variability. If we can make segregated procurement possible 
in the country, better quality wheat products can be made 
available.

nd stSixty one (61) 2  and 1  year AVT entries including checks 
were evaluated for High Molecular Weight Glutenin Subunits 
(HMWGS). Subunits 5+10 and 2+12 were present in 73.8% 
and 26.2% of the total entries, whereas entries having 1, 2* 
and N subunits were 23.0%, 68.9% and 8.1%, respectively. 
Likewise, percent entries having subunits 7, 7+8, 7+9, 17+18, 
20 and 13+16 were 34.4%, 13.1%, 9.8%, 36.1%, 3.3% and 3.3%, 
respectively.

Products Genotypes

Chapati (>8.0/10.0) DBW168, DBW 39, HD 2888, C 306, 

K 8027, K 1317,  MACS 6478, NIAW 

1415

Bread (>575ml loaf volume) UAS 375, MACS 6222, MACS 6478, 

NI 5439, NIAW 1415

Biscuit (>10 spread factor) HS 490

Pasta (>7.0/9.0) HI 8777, HI 8627, UAS 446

Table.4.1: - Promising genotypes identi�ed for wheat products

Table.4.2: Promising genotypes identi�ed for processing and nutritional quality parameters
Parameter Value T. aestivum

Protein Content >12.50% HD 3226, DBW 168, UAS 375, NI 5439, NIAW 1415, UAS 387

Sedimentation value ≥ 60 ml DBW 196, DBW 173, PBW 752, HI 1620, MACS 6677, HD 2967, DBW 187, 

  HI 1612, HI 3171, BRW 3775, NI 5439

Grain Hardness Index ~85 DBW 90, HD 3043, K 0307, HD 2888, C 306, UAS 385, 

  UAS 375, NIAW 1415, WH 2044, Cow (W) 1, UAS 387

 <45 HS 611, DBW 168

Yellow Pigment >3.5 ppm HD 3043, HD 2888, C 306, HD 3171, K 1371, DBW 168, UAS 304, NI 5439, 

  HW 2044, Cow (W) 1, UAS 387

Iron  Content >45.0 ppm HD 2888, C 306, NI 5439, NIAW 1415, HW 2044, Cow (W) 1, 

  HW 5216, UAS 387

Zinc Content > 40.0 ppm UP 2942, HD 3043, HD 3237, CG 1023, HD 2888, UAS 385, 

  Cow (W) 1, HW 5216

  (T. durum)

Protein Content >14.5% HI 9777, MACS 4028, UAS 446

Sedimentation value ~ 40 ml UAS 462, UAS 446

Grain Hardness Index ~ 90 UAS 462, UAS 446, AKDW 2997-16

Yellow Pigment > 6.00 ppm HI 8627

Iron Content > 45.0 ppm HI 8777, MACS 4028

Zinc Content ~ 45.0 ppm UAS 462, HI 8791, HI 9777
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Parameter  T. aestivum T. durum

 Mean Variability Mean Variability

Test Weight (kg/hl) 79.6 72.0-83.5 81.2 77.0-83.2

Protein content (%) 11.71 8.3-15.1 13.51 10.01-15.10

Grain Hardness index 77 33-96 87 72-97

Sedimentation (ml) 53 36-66 36 26-46

Yellow Pigment  (ppm) 2.93 1.83-4.19 5.01 3.59-6.44

Iron content (ppm) 40.3 30.8-58.9 43.3 36.7-50.5

Zinc content (ppm) 36.4 17.5-50.3 41.4 27.0-54.8

Table.4.3: Variability in quality and nutritional parameters

Quality analysis of National nurseries 

During the year (2016-17), 103, 108 and 80 lines including 
checks belonging to NGSN, EIGN and NDSN were grown at 
IIWBR Research Farm, Karnal. All the lines of these three 
nurseries were analysed for processing quality parameters viz. 
test weight, protein content, grain hardness index, moisture 
content, sedimentation value and also for nutritional quality 
parameters like iron and zinc. Different processing and 
nutritional quality parameters showed wide variability. 
Attempts were made to identify promising genotypes for 
various processing and nutritional quality parameters from 
all the 3 nurseries viz. NGSN, EIGN-I and NDSN.

Industrial quality

Development of co-dominant markers associated 
with Glu-D1 double null in Nap Hal

The molecular marker available for Glu-D1 double null 
is recessive which limits the utility of this marker in 
breeding. Therefore, the work was initiated to identify 
co-dominant marker for efficient use in breeding to 
identify Glu-D1 double null in segregating populations. 
Microsatellite markers representing long arm of 1D 
chromosome were used in ampli�cation of RILs 
developed of a cross between Nap Hal and UP 2425. 

Table.4.4: Variability in processing and nutritional quality parameters
Parameter NGSN EIGN NDSN

Test Weight (Kg/hl) 80.0 (73.2-83.7) 81.2 (77.5-83.7) 81.8 (74.4-83.7) 

Protein Content(%) 11.70 (8.91-14.03) 11.54 (9.51-13.41) 11.24 (8.46-13.38)

Sedimentation  Value (ml) 49 (36-65) 54 (35-66) 38 (31-46)

Grain Hardness Index 83 (22-99) 72 (22-98) 95 (76-108)

Iron (ppm) 39.3 (33.7-45.8) 37.7 (32.9-44.7) 36.3 (32.0-44.2)

Zinc (ppm) 32.1 (25.7-39.6) 29.6 (22.3-34.7) 30.6 (25.2-40.0)

Table 4.5: Promising genotypes for processing and nutritional quality parameters (NGSN)
Parameters Value Genotypes

Test Weight (kg/hl) >83.0 K 1204, HD 4730 (d), HI 8750 (d), UAS 446 (d), HI 8755 (d),DBW 93, HD 4758 (d), HI 1605, HI 8708 (d)

Protein Content (%) >13.0 VL 3004, VL 977, K 0607, DBW 172, AKAW 4924, AKDW 5012 (d), AKDW 5013 (d), LBPY 2013-3

Sedimentation Value (ml) ~65 DBW 129, HPW 373, PBW 677, VL 1004, HD 2967, HI 1605, DBW 172, HI 1604, HI 1615

Grain Hardness Index >95 TL 2995 (T), HI 9713 (d), HI 8737 (d), HPW 360, HI 8759 (d), MACS 3949 (d), AKDW 5013 (d), KBRL 78-2, 

KBRL 81-1

 <45 HS 547, NIAW 2064

Iron (ppm) >45.0 PBW 677, PBW 723, PBW 681, VL 967, HD 4758 (d), AKDW 5012 (d), KB 2013-05

Zinc (ppm) ~40.0 Tl 2995 (T), MP 3336, DBW 172, AKAW 4924, KB 2013-05
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Table 4.6: Promising genotypes for processing and nutritional quality parameters (EIGN)

Table 4.7 Promising genotypes for processing and nutritional quality parameters (NDSN)

Parameters Value Genotypes
th thTest Weight (kg/hl) >83.5 47  IDSN (7033, 7036, 7070, 7079, 7081, 7085, 7090, 7142, 7144), HI 8498, PDW 291, 47  IDYN 

(725, 729, 736), HI 8737,HI 8796,  8799, HI 8800
th thProtein Content       (%) >12.50 PDW 291, 47  IDSN 7142, 7144, 47  IDYN 708

th thSedimentation value  (ml) >41 47  IDSN (7036, 7085, 7138) 47  IDYN (742, 745), HI 8797, HI 8799
th thGrain Hardness Index >100 47  IDSN (7104, 7129, 7136, 7138, 7142), PDW 291, 47

  IDYN (712, 715, 717, 729, 739), HI 8498
thIron (ppm) >40.0 PDW 291, HI 8737, HI 8498, 47  IDSN 403, 708, HI 8801

th thZinc (ppm) >35.0 47  IDSN (7082, 7138), PDW 291, 47  IDYN (708, 730, 746), HI 8498

Parameters Value Genotypes
th rd th th thTest Weight (kg/hl) >83.0 36  ESWYT 126, 23  HRWYT 242, 248, 33  SAWSN 3151,  14  HTWYT 25, 26, 39, 26  HRWSN 2003, 

th2017, DBW 88, 10  STERMRRSN 6039
th rd th thProtein Content (%) >12.50 36  ESWYT 130,23  SAWYT 318, 33  SAWSN 3186, 3080, 3201, 3205, 3284, DBW 88, 48  IBWSN 1004, 

1157, 1299
th rd th rd th thSedimentation value  (ml) ~63 36  ESWYT 126, 23  HRWYT 240, 17  KBSN 30, 23 , SAWYT (310, 346), 33  SAWSN 3186, 14  HTWYT 

th39, 26 HRWSN 2006
rd thGrain Hardness Index >85 23  SAWYT (310, 314) HI 1544, 7  HLBSN 11, 19, K 1006, DBW 88, 26 HRWSN 2056
th th rd th th th <45 36  ESWYT 149, 17  KBSN 49, 50, 23  SAWYT (321, 322) 33  SAWSN 3268, 48  IBWSN (1297, 1299)14  

stHTWYT 21,1  SATYT 35, 90
rd th thIron (ppm) >40.0 HI 1544, 23  SAWYT 321, 346, 33  SAWSN 3152, 3015, DBW 88, 48  IBWSN (1157, 1191, 1283) K 1006, 

th th14  HTWYT 21, 39, 26  HRWSN (2006, 2042)
th th th stZinc (ppm) ~35.0 17  KBSN 14, 7  HLBSN 18, 40, 49, 26  HRWSN 2006, 2017,1  SATYT 39, K 1006

Nap Hal has Glu-D1 double null while UP 2425 has 2 
subunits of HMW glutenin encoded by Glu-D1 locus. 
Several polymorphic markers differentiating Nap Hal 
and UP 2425 were identi�ed and used in analysing RILs. 
Two of the markers namely cfd19 and GWM 642 
showed co-segregation with Glu-D1 double null 
identi�ed by SDS –Page analysis of RILs. The position of 
both the markers was identi�ed in the consensus 

microsatellite map developed using ITMI population and 
Roder's microsatellite map. Cfd19 and GWM 642 
exhibited 13.6  and 0.9  distance from Glu-D1 locus, cm cm
respectively.  GWM 642 co-segregated with Glu-D1 
double null in all the RILs having Glu-D1 double null (Fig. 
4.1) and thus has great utility in breeding for 
improving biscuit making quality.

Transfer of Glu-D1 double null into high yielding 
backgrounds using marker assisted selection

Co - dominant marker  developed during the 
investigation for Glu-D1 double null and for wild allele 
of puroindoline A were used for selecting desirable 
alleles of both the genes in breeding programme for 
improving biscuit making quality of high yielding 
varieties of wheat. Several crosses were attempted 
between high yielding varieties of wheat and Nap Hal. 
The derived populations were grown during 2016-17 
and evaluated for gluten strength and grain hardness. 

Cross combination  Generation

UP 2425/*3/ Nap Hal BC F3 8

PBW 373/*3/ Nap Hal BC F3 10

PBW 502/*2/ Nap Hal BC F , BC F1 8 2 6

PBW 373/*3/ Nap Hal (BC3F4)//HD 2967 BC F ; BC F ; F1 3 1 3 5

UP 2425/*3/ Nap Hal (BC3F4)//HD 2967 BC F , BC F1 5 2 5

UP 2425/*3/ Nap Hal (BC3F4)//PBW621-50  BC F ; BC F1 4 1 2

PBW 373/*3/ Nap Hal (BC3F4)//PBW621-50  BC F ; F1 4 5

Table 4.8. Advanced generations of crosses made using 
Nap Hal as the donor of Glu-D1 double null and high 
yielding wheat varieties grown in 2017-18.
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Fig.4.1. Segregation of SSR marker (GWM 642) in RILs of a cross between Nap Hal and UP 2425

The details of crosses and the generations developed 
are shown in Table 4.8. The advanced lines derived 
showed strong relationship with low sedimentation 
value (P<0.001) and better biscuit making quality. 
Advanced backcross lines of a cross between Nap 
Hal/PBW 373 and Nap Hal/UH 2425 were also used in 
making crosses with released varieties such as DPW 
621-50 and HD 2967. Many of the lines developed 
showed higher yield potential and higher biscuit 
spread factor under large size plot experiments. The 
lines with high spread factor and higher yield potential 
will be further tested under national trials for their 
identi�cation and release. This will lead to signi�cant 
improvement of biscuit making quality of Indian wheat 
cultivars. 

Nutritional quality

Assessing variability in phytase and phytic acid 
l e v e l s  i n  w h e a t  v a r i e t i e s :  Fo r  e n h a n c i n g 
bioavailability of micronutrients in human beings

Three hundred wheat varieties released in India were 
used in the present investigation to assess the variability 
in phytase and phytate levels. Direct assay method 
developed in our laboratory was used in assaying 
enzyme activity, which gave reproducible results. The 
extraction and assay of the enzyme was faster and cost 
effective as compared to other methods. There were 6 
fold variations in phytase levels among the varieties 
studied whereas phytic content varied from 0.90 to 
1.98% among the varieties. Though there was 
signi�cant effect of both genotype and environment on 

phytate and phytase levels, it was more genetic with the 
heritability of 0.96 and 0.92 for phytase and phytate, 
respectively. Higher variability in phytase levels and more 
genotypic effect on the enzyme activity demonstrated 
the potential of improving phytase levels through 
breeding.

Development and identi�cation of mutant for high 
phytase and low phytic acid level

More than four hundred lines of mutants developed in 
the background of PBW 502 using EMS mutagenesis 
were evaluated for phytic acid and phytase levels using 
microlevel tests. Many of the lines showed very high 
phytase levels up to 2400 FTU/kg while, PBW 502 
exhibited 720 FTU/kg (Fig. 4.3). All the lines were 
evaluated for hectolitre weight for identi�cation of 
lines with sound grains for further use in crossing with 
high yielding varieties. The lines with sound grains and 
high phytase levels and low phytic acid content were 
identi�ed and will be grown during 2017-18 crop 

Fig. 2. Variations in phytase levels (FTU/kg) in released 
varieties
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Fig. 4.3. Frequency distribution of Phytase in mutant 
population of PBW502
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Fig. 4.4. Quanti�cation of CD toxic epitopes in wheat, barley 
and rye
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season for further analysis and also utilized in crossing 
programme for  improving bioavai labi l i t y  of 
micronutrients to human beings.

Variability in the celiac disease epitope concentration 
in wheat & barley genotypes: 

To evaluate the presence of celiac disease (CD) epitopes 
in wheat and barley varieties, gliadins were extracted 
from 80 wheat, 25 barley and one rye varieties. Indirect 
ELISA protocol was standardized using Gliadin peptide 
antibody Fig. 4.4. The results indicated that the modern 
wheat varieties have high number of CD epitopes as 
compared to the old varieties. Barley varieties have 
considerably low number of epitopes as compared to 
the modern wheat varieties. Wheat and barley 
genotypes with less content of CD toxic epitopes have 
been identi�ed and can serve as an important source for 
reducing CD toxicity load in human beings. In addition; 
the identi�ed genotypes could be used in breeding for 
reducing CD toxic epitopes of high yielding varieties. 
This will bring less CD toxic wheat products in food 
chain resulting in reduced celiac disease.

Salt tolerance

Identi�cation of physiological and biochemical 
traits associated with tolerance to salinity stress in 
wheat

Salinity is a problem in agricultural lands across the 
world affecting production and productivity of major 
crops including wheat. Therefore, developing tolerant 
cultivars of wheat for salinity stress has become 
imperative to minimize yield losses under stress. 

However, breeding for salt tolerance by conventional 
means is difficult because of lack of selection criteria 
and complexity of the trait. Therefore, understanding 
physiological and biochemical basis of salt tolerance 
can help breeding process improve wheat varieties for 
salt stress. For this purpose, a population (120 lines) of 
recombinant inbred lines (RILs) was developed using a 
cross between tolerant wheat cultivar Kharchia 65 and 
sensitive HD 2009 and grown over 2 years (2015-16 and 
2016-17) under control (pH~8.1) and salt stressed 
(pH~9.2) conditions along with parents. Physiological 
and biochemical traits included sodium, potassium and 
proline content and yield determining traits such as 
thousand grain weight (TGW) and grain yield per se  
were estimated. There was lesser yield reduction in Kh 
65 as compared to HD 2009 under saline conditions. 

+ Strong negative correlation was observed between Na
content and grain yield (r=-0.36) under stress 

+conditions. Na  content also exhibited negative 
+ + correlation with K /Na (r = -0.82) and proline (r = -0.38) 

+in stress conditions. K  showed positive correlation with 
+ + K /Na (r = 0.72), proline (r = 0.554) and TGW (r = 0.47) 

under stress conditions. Proline content showed a 
positive correlation with H (r = 0.52) and GY(r = 0.49). p

+ +There were high heritability estimates for Na , K  and 
2proline content (h =0.87, 0.4 and 0.66 respectively) 

under stress. Similarly, there was high heritability for 
TGW (0.64) and GY (0.56) under salinity stress. 

+Signi�cant positive correlations of K  an grown over two 
years (2015-16 and 2016-17) under control (pH=8.1) 
and salt stress (pH+9.2) conditions along with parents 

+and proline content and negative correlation of Na  
content with grain yield and also high heritability 
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Fig.4.5 : Test of polymorphism for PCR fragments ampli�ed with YP7A in genotypes with low and high YP content 1)

HD 4502, 2)JU 12, 3)DWL 502, 4) BIJAGARED, 5)DWR 185, 6)NI 5749, 7)PBW 34, 8)MACS 9, 9)NIDW 295, 10)JNK-4W-184. 

1 2 3 4 5 6 7 8 9 10

demonstrates that the traits can be used for screening 
and breeding of wheat genotype for salinity tolerance.

QTL mapping of salt tolerant traits in Wheat 
(Triticumaestivum L.) using SSR markers

The population developed from the cross Kharchia 65/ 
HD 2009 consisting of 120 lines was used for mapping 
QTLs. A molecular genetic map covering 3763.37 cM, 
was constructed using Microsatellite or Simple 
Sequence Repeats (SSR) markers. In total, 101 loci along 
the 21 wheat chromosomes were mapped. Genomic 
regions controlling traits related to salt tolerance were 
identi�ed by using interval and composite interval 
mapping (using ICI Mapping) with a threshold of LOD 
2.5. Thirteen signi�cant QTLs were detected on 10 
Chromosomes of the 21 chromosomes mapped for 

+different salt tolerant traits. QTLs related to Na  
content was located on chromosome 5D, 6A and 7D; 
for proline content on 2A and 5A chromosome; for 
relative water content (RWC), plant height and 

+thousand grain weight on 2D chromosome. QTL for K  
co nte nt  a n d  gra i n  y i e l d  we re  i d e nt i � e d  o n 
chromosome 2D; QTL for tiller number and number of 

ear heads were identi�ed on 4D chromosome. The 
information from this study will be useful in improving 
salt tolerance of wheat by using marker-assisted 
selection.

Molecular markers for yellow pigment in durum

Two molecular markers (YP7A & YP7B-1) were validated 
for yellow pigment content in 76 durum wheat 
genotypes (Fig. 4.5 & 4.6). With YP7A marker, a 194-bp 
fragment for Psy-A1a allele was detected in 36 
genotypes (47.36%) and a 231-bp fragment for Psy-A1b 
was detected in 30 genotypes (39.47%), while ten 
genotypes did not amplify with the marker. Psy-A1a 
allele had signi�cantly higher YP content than that with 
allele Psy- A1b, con�rming the association of PCR band 
pattern with YP phenotype. With marker YP7B-1, 45 
accessions showed Psy-B1a allele (151 bp)  (59.21%) 
and 20 accessions had Psy-B1b allele (156 bp) (26.31%) 
while no ampli�cation was detected in eleven 
genotypes. Statistical analysis demonstrated that 
genotypes having Psy-B1a allele had higher mean 
value of YP content than those with genotypes having 
Psy-B1b, showing signi�cant association of allelic 

Fig.4.6. Test of polymorphism for PCR fragments ampli�ed with YP7B1  in genotypes with high and low YP content 1)PDW 
274, 2) NI 5749, 3)BAXI 288-18, 4)MACS 9, 5)VIJAY, 6)PDW 233, 7)PDW 291, 8) RAJ 911, 9)MPO 215, 10)A-28, 11)NIDW 295, 
12)HI 8381, 13)GW 1139, L- ladder on 8% SDS-PAGE.
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0Fig. 4.7. Effect of one month storage at 4 C on yellow pigment content in barley.
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variants of Psy-B1 with YP content.

Yellow pigment studies in barley

Carotenoids represent a large group of phytochemicals 
in cereals. These have many biological activities and can 
provide additional health bene�ts to humans. 
Information on the content of yellow pigment (YP) in 
Indian barley varieties is scarce. This study was initiated 
to generate information on the level of YP in barley 
genotypes. Yellow pigment estimation by micro 
method using 0.2g �our was standardized and 
estimated in 72 barley released varieties during 2016-
17 (Fig. 4.7). The YP content varied from 1.2 – 2.62 µg β-
carotene Eq/g. The effect of storage was studied on YP 
content in barley. After one month of storage of �our in 
refrigerator, the YP content reduced by 0.5–20%. To 
study the effect of location on YP content, four barley 
genotypes grown at four different locations in north-
western and analysed for YP. No signi�cant differences 
were observed in the YP content among the four 
locations.

Proanthocyanidins in Barley

Proanthocyanidins (PAC) are very important during 
beer storage. High PAC content cause haze in the beer 

during storage by cross-linking with the proteins and 
precipitating them. PAC are also responsible for the 
dark colour of barley dough. Therefore, there is strong 
need to identify malt barley varieties with low/no PAC. 
The protocols  for  extraction and analysis  of 
proanthocyanidins in barley were standardized. In 76 
barley varieties, the PAC content varied from 0.6 – 2.4 
mg catechin Eq./g (Fig. 4.8). On the other hand, PAC also 
exhibited high antioxidant activity and can provide 
health bene�ts. Further studies are required to identify 
the malt barley genotypes with low PAC content and 
food barley genotypes with high PAC levels.

Fig.4.8. Proanthocyanidins content in barley released varieties
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Globally, in the realm of food commodities, wheat and 
barley occupies respectively the �rst and fourth 
position in terms of acreage. In India, these Rabi cereals 
altogether cultivated in around 31 million hectares 
accounting for about 36 per cent of the total foodgrains 
produced during 2017-18. Wheat has been under 
cultivation in around 31 million hectares and barley 
covered approximately 0.7 million hectares during 
2017-18 (Source: Directorate of Economics and 
Statistics, Ministry of Agriculture and Farmers Welfare, 
India). The past year production has reached an all-time 
record of 98.51 million tonnes and in the current 
season, the production growth is expected to be 
maintained. Front Line Demonstrations (FLDs) 
conducted across regions also witnessed a similar kind 
of trend.

T h e  i m p r o v e d  v a r i e t i e s  a n d  t e c h n o l o g i e s 
demonstrated at farmers �eld through the FLD 
programme showed that yield registered in FLDs is 
signi�cantly higher than check plots. However, there 
existed yield gaps across regions which should be 
bridged through need-based interventions by 
identifying the locations speci�c constraints. The ICAR-
IIWBR makes continuous efforts to popularize the 
regions speci�c superior varieites as well as micro level 
strategies to enhance the wheat and bar ley 
productivity. Despite this outreach programme, there 
exists the need for increasing the productivity of wheat 
and barley through different scientist-farmer interface 
p r o g r a m m e s  w i t h  m o r e  e m p h a s i s  o n  s e e d 
replacement, integrated nutrient management (INM), 
efficient water management,  integrated crop 
management (ICM), integrated pest management 

State Mean yield (q/ha)  % Gain

 Improved Check 

Assam 25.22 20.01  26.04***

Bihar 41.42 33.84  22.40***

Chhattisgarh 27.61 23.84  15.81**

Delhi 47.29 43.90  07.72**

Gujarat 47.87 44.58  07.38NS

Haryana 54.12 51.50  05.09***

HP 30.84 26.50  16.38***

J&K 33.45 28.64  16.79***

Jharkhand 34.92 27.47  27.12***

Karnataka 35.04 30.04  16.64**

Maharashtra 40.69 33.35  22.01***

MP 47.79 39.81  20.05***

Nagaland 10.40 8.95  16.20*

Punjab 54.84 52.51  04.44***

Rajasthan 50.19 43.90  14.33***

Tamil Nadu 23.86 -  -

UP 50.98 44.81  13.77***

Uttarakhand 32.70 25.30  29.25***

West Bengal 38.86 29.04  33.82***

Table 5.1: State wise performance of improved wheat varieties under WFLDs during 2016-17

    *** Signi�cant at 1 percent level, ** Signi�cant at 5 percent level,   * Signi�cant at 10 percent level,  NS: Non-signi�cant  
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(IPM), weed management, incorporation/ retention of 
crop residues and soil health management. The farm 
advisory services/weather forecast through IIWBR 
portal (www.iiwbr.org) WhatsApp group, MANAGE portal 
and rigorous training of �eld level extension functionaries 
or subject matter specialists by the institute has also 
played a key role in taking contingent management 
measures, particularly against blast and yellow rust. 
Several other programmes have been initiated as well at 
the institute level to transfer the efficient technologies to 
farmers' �eld. Creation of awareness through mass and 
print media on seed treatment, seed replacement and 
disease management helped to increase the farmers' 
livelihood and welfare. Procurement by different 
authorized agencies has also motivated the farmers to 
retain the same or allot more area under the respective 
crop. The report highlights the outcome of wheat and 
barley FLDs, yield gain due to FLDs, costs and returns as 
well as constraints in wheat and barley production.

Wheat front line demonstrations (WFLDs)

During the wheat crop season 2016-17, 600 WFLDs of 
one hectare each were allotted to 83 cooperating 
centres across the country, of which 543 were 
conducted through 79 cooperating centers. The 
technologies such as improved wheat (T. aestivum, T. 
durum and T. dicoccum) varieties with complete 
package of practices, rotavator, zero tillage/happy 
seeder, bio-fertilizer and drip/sprinkler irrigation were 
demonstrated in the selected farmers' �elds.  These 
WFLDs covered 547.4 hectares area of 1238 farmers in 

19 states. The maximum number of WFLDs were 
conducted in UP (77), followed by MP (57), Rajasthan 
(46), Assam (38), Bihar (35), Haryana (35), Maharashtra 
(35), HP (30), Punjab (28), Karnataka (25), Jharkhand 
(23), West Bengal (18), Chhattisgarh (17), Uttarakhand 
(15), Tamilnadu (15), Delhi (14), J&K (14), Gujarat (11),  
and Nagaland (10).  

From Table 5.1, the maximum yield gain was observed 
in West Bengal (33.82 %), followed by Uttarakhand 
(29.25 %), Jharkhand (27.12 %), Assam (26.04 %), Bihar 
(22.40 %), Maharashtra (22.01 %), MP (20.05 %), J&K 
(16.79 %), Karnataka (16.64 %), HP (16.38 %), Nagaland 
(16.20 %), Chhattisgarh (15.81 %), UP (13.77 %), Delhi 
(07.72 %), Gujarat (07.38 %), Haryana (05.09 %) and 
Punjab (04.44 %). 

The yield gain due to improved varieties over regional 
mean yield (Table 5.2) was highest in PZ (37.26 %), 
followed by NEPZ (33.39 %), NHZ (30.41 %), NWPZ 
(18.75 %) and CZ (16.31 %).  Yield gap in the NEPZ and 
CZ need to be bridged if India has to meet its ever-
increasing food requirements. The concerted efforts 
made by the developmental agencies in NEPZ will help 
in bridging the yield gap and increasing wheat 
productivity to meet the ever-increasing requirement. 

In case of improved durum wheat varieties, HD 8713 (d) 
gave a signi�cant average yield of 71.50 q/ha, followed 
by HI 8737 (d) (70.75 q/ha) at Indore centre in CZ. In PZ, 
the variety HW 1098 (dic.) gave an average yield of 50.60 
q/ha at Pune center, though it was not signi�cant.

Zone  Mean  yield (q/ha) % Gain

 WFLDs Regional 

NHZ 30.62 23.48 30.41***

NEPZ 39.15 29.35 33.39***

NWPZ 50.99 42.94 18.75***

CZ 45.49 39.11 16.31***

PZ 38.46 28.02 37.26***

SHZ 23.86 -  -

Table 5.2:  Zone wise productivity under wheat FLDs over regional mean during 2016-17

*** Signi�cant at 1 percent level 
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Zone & Centre Improved Zero tillage  Conventional tillage % Gain  

 varieties mean yield (q/ha)   mean yield (q/ha)

NEPZ

Faizabad HD 2967 45.50 44.00  03.41NS

Pundibari, Coochbehar HD 2967 36.23 34.32  05.57 NS

Shillongani HD 2967 24.65 21.70 13.59 NS

NWPZ

Ludhiana WH 1105 57.50 56.00  02.68 NS

Agra HD 3086 56.25 55.00  02.27 NS

Pantnagar HD 3086 51.25 53.13  -03.54 NS

Kaithal (Happy Seeder) HD 3086 58.00 56.00  03.57 NS

  NS: Non-signi�cant  

In NHZ, at Tutikandi Shimla center, improved rainfed 
variety HS 507 yielded 37.73 q/ha which was 
signi�cantly higher than the check varieties, followed 
by HPW 349 (28.67 q/ha) at Malan Kangra, SKW 355 
(27.50 q/ha) at Khudwani Anantnag and HPW 360 
(24.37 q/ha) at Hamirpur center.  In CZ, DBW 110 gave 
signi�cantly higher yield of 65.40 q/ha at Neemuch 
center which was signi�cantly higher than the check 
variety followed by the same variety DBW 110 (55.50 
q/ha) at Kota center.  In SHZ, HW 5207 yielded 
26.81q/ha at Wellington center.

Among RCTs, the zero-tillage technology under wheat 
FLDs has shown positive but non-signi�cant impact at 
all the centers except Pantnagar (Table 5.3).  The 
performance of rotavator technology under WFLDs has 
shown positive and non-signi�cant impact at all the 
centers. For effective and efficient use of water, 
demonstration on sprinkler/drip irrigation was 
organized at Bhiwani and Vijapur centers. There was 
signi�cant yield gain due to sprinkler irrigation at 
Bhiwani center. Yield gain due to drip irrigation at Vijapur 
center was noticed but non-signi�cant. It is visible that 
we can produce similar yield with less use of water. 
Therefore, such technologies have great future in view of 
the declining water table across the country. The aim of 
'Per drop more crop' can be realised by demonstrating 
the micro irrigation technologies at farmers' �elds. The 
main limitation with this technology is that many 
centers does not possess the required infrastructure to 

demonstrate the micro irrigation technologies.   

Analysis of constraints in different wheat producing 
zones of India 

India witnessed a continuous increase in wheat 
production in the recent years. Variation in yield levels 
exists among different states, farmers and farms 
leading to yield gap in different states and different 
zones. Several reasons shall be attributed to this yield 
gap which needs to be addressed for sustainable wheat 
production. Through constraint analysis, an effort has 
been made to identify constraints impeding wheat 
production in different parts of the country. 

Northern hills zone (NHZ): In northern hills zone, non-
availability of seed of newly released wheat variety, 
rodents, high cost of inputs, non-availability of farm 
machinery and small land holding were perceived as 
top �ve major constraints. 

North eastern plains zone (NEPZ): Realizing the 
potential of north eastern plains zone, all categories of 
constraints need to be addressed immediately for 
achieving the targets of second green revolution. 
Among major constraints of this zone, non-availability 
of seeds of newly released variety, followed by small 
holding size, high cost of inputs, lack of knowledge 
among the farmers about recent technologies, and 
non-availability of labour took the top slot. Farmers need 
to be educated and trained on recent wheat production 

Table 5.3:  Performance of zero tillage/happy seeder under FLDs
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Table 5.4: Overall constraints impeding wheat production in the country during 2016-17 (n=1080)

technologies to harvest potential yield in their �elds.

North western plains zone (NWPZ): Phalaris minor 
followed by low price of wheat, high cost of inputs, 
small land holding and declining water table were 
perceived as major constraints in this mega zone.

Central zone (CZ): In central zone, declining water 
table, imbalanced use of fertilizers, low organic matter, 
high cost of inputs, and non-availability of seed of 
newely released wheat variety were identi�ed as the 
major constraints as perceived by the farmers.

Peninsular zone (PZ): In peninsular zone, low price of 
wheat, erratic power supply, non-availability of seeds of 
newly released variety, non-availability of labour, and 
non-availability of electricity were perceived as the 
major constraints faced by the wheat growers.

Overall constraints (All zones): The overall analysis 
across zones revealed that non-availability of seed of 
newly released variety, high cost of inputs, small land 
holding, non-availability of labour, low price of wheat, lack 
of knowledge among farmers about recent technologies, 
lack of irrigation facilities, declining water table, 
Chenopodium album (Bathua), and untimely rain were 
perceived as major constraints hampering wheat 
production (Table 5.4). Farmers need to be educated and 
trained on recent wheat production technologies, complete 
package of practices and soil health management. There is a need 
for government intervention to ensure quality seeds as well as 
quality inputs. Farmers need to be updated on impact of 

climate change on wheat cultivation and what are the coping 
strategies they can adopt to mitigate it. The concept of 
conservation agriculture and adoption of resource 
conservation technologies at farmers' �eld can be 
propagated at a larger scale. To ensure better price, farmers 
have to go for quality wheat production. All the constraints need 
immediate attention in order to increase wheat production in 
all major wheat producing zones of the country. 

Barley front line demonstrations (BFLDs)

During the rabi crop season 2016-17, 100 BFLDs were 
allotted  to 20 different  cooperating  centers all over 
India in six states namely HP, UP, Punjab, Haryana, 
Rajasthan and MP of  which 85 were conducted  by 18 
centers,  covering 93.7 hectares area of  206 farmers. 
Improved barley varieties with complete package of 
practices (irrigation management, fertilizer dose and 
method of application, weed control, seed treatment 
etc.) were demonstrated. 

The highest increase in barley yield (Table 5.5) was 
recorded in UP (25.33 %), followed by HP (23.51 %), MP 
(19.46 %), Rajasthan (18.18 %) and  Haryana (08.92%). 
The lowest increase in yield was reported in Punjab 
(05.55 %).

The yield gain due to improved varieties over regional 
mean yield was highest in northern hills zone (43.21 %), 
followed by central zone (39.42 %), north eastern plains 
zone (36.47 %) and north western plains zone (15.16 %).  

In NHZ, BHS 400 was the highest average yielding 

Constraints Score Rank

Non-availability of seed of newely released variety 1353 I

High cost of inputs 1276 II

Small land holding 1205 III

Non-availability of labour 1160 IV

Low price of wheat 1141 V

Lack of knowledge among farmers about recent technologies 1029 VI

Lack of irrigation facilities 1014 VII

Declining water table 968 VIII

Chenopodium album (Bathua) 953 IX

Untimely rain 933 X
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(25.40 q/ha) variety at Bajaura centre. In NEPZ, RD 2794 
at Kanpur (45.00 q/ha), BH 946 at Chomu Jaipur (63.02 
q/ha) in NWPZ and BH 959 at Morena (52.50 q/ha) in 
central zone were the highest average yielding 
varieties.

At particular farmers' �eld  as well as on average basis, 
BHS 400 (26.40 q/ha),  RD 2794 (48.00 q/ha), BH 946 
(65.10 q/ha) and BH 959 (55.00 q/ha) performed better 
than other varieties at Bajaura, Kanpur, Chomu-Jaipur 
and Bhind centres in the NHZ, NEPZ, NWPZ and CZ, 
respectively.

Analysis of constraints in different barley producing 
zones of India

Northern hills zone (NHZ): In northern hills zone, 
yellow rust, small land holding, high cost of inputs, non-
availability of seed of newly release variety, late sowing, 
low organic matterimbalanced use of fertilizers, lack of 
facility of canal irrigation water, lack of knowledge 
among farmers about recent technologies and 
powdery mildew were some of the constraints which 
need immediate intervention.

North eastern plains zone (NEPZ): In north eastern 
plains zone of barley production, small land holding 
followed by higher custom hiring rate for land leveling, 
�eld preparation,  sowing & har vesting,  high 
temperature at maturity, untimely rain and non-
availability of labour were identi�ed as the major 
constraints.

North western plains zone (NWPZ): NWPZ being the 
most productive and potential zone for barley 

cultivation, the constraints which were most serious in 
nature need to be addressed. Among major constraints, 
small land holding size followed by non-availability of 
labour, low price of barley, Chenopodium album 
(bathua) and declining water table were perceived as 
serious by a majority of the FLD farmers of NWPZ. 

Central zone (CZ): In central zone, high cost of inputs 
was perceived as the most serious constraint followed 
by declining water table, small land holding, 
temperature �uctuation during crop growth and low 
organic matter. 

Overall constraints (All zones): Overall analysis of 
constraints in different zones clearly indicated that 
small land holding, followed by high cost of inputs, non-
availability of labour, declining water table, low organic 
matter, higher custome hiring rate of land leveling, �eld 
preparation, sowing & harvesting, high temperature at 
maturity, temperature �uctuation during crop growth, 
lack of knowledge among farmers about recent 
technologies, untimely rain were identi�ed as major 
constraints  affec t ing bar ley  produc t ion and 
productivity of the country.

Costs and returns for wheat and barley FLDs vis-à-
vis check plots

Wheat: On an average, wheat varieties or technologies 
demonstrated in FLDs gave `2.83 per rupee of 
investment in comparison to the check varieties (`2.48). 
The returns from FLDs ranged from `6.51 (Punjab) to 
`1.76 (Nagaland) across states, `3.77 (SHZ) to `2.32 
(NHZ) across zones and `8.25 (Happy Seeder) to `2.10 
(Sprinkler) across technologies. Punjab registered the 

Table 5.5:  State wise yield gain under BFLDs during 2017-18

State BFLDs yield (q/ha) Check  yield (q/ha) % increase

Haryana 46.02 42.25  08.92***

HP 24.06 19.48  23.51***

MP 46.34 38.79  19.46***

Punjab 46.44 44.00  05.55*

Rajasthan 48.75 41.25  18.18***

UP 43.25 34.51  25.33***

*** Significant at 1 percent level,  ** Significant at 5  percent level,  * Significant at 10  percent level.
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highest returns per rupee of investment owing to the 
low operational costs, followed by Tamil Nadu (`3.74) 
and Uttar Pradesh (`3.41). The pro�t per hectare in FLDs 
was highest in Punjab (`99779), followed by Uttar 
Pradesh (`74309) and Gujarat (`72024). The difference 
in pro�t between FLD and check plot ranged from 
`21329 in Maharashtra to `2243 in Har yana. 
Interestingly, operational costs in Karnataka and 
Punjab were lower in FLDs than the check plots. The 
probable reason for Punjab might be demonstration of 
resource efficient zero tillage and rotavator techniques 
which reduces the operational costs. Among the wheat 
production technologies demonstrated at farmers 
�eld, happy seeder gave the highest pro�t per hectare 
(`89850) and the least pro�t was observed for the 
dicoccum varieties (`37865). However, the results were 
not consistent across sites owing to testing of particular 
technology in different locations of diverse soil 
properties. Overall, on an average, an Indian farmer by 
adopting a new wheat variety or production 
technology will earn ̀ 55197 per hectare at his/her farm. 
Further, `777 have to be spent to produce a quintal of 
wheat through adoption of a new wheat variety or 
production technology against ̀ 917 (check varieties).

Barley: On an average, improved barley varieties 
demonstrated in FLDs gave around 16 per cent better 
returns in comparison to the check. A signi�cant 
difference in returns per rupee of investment was 
noticed between the FLD and check plots across states 
and zones. Punjab registered the highest returns per 
rupee of investment (`6.54) through demonstrations, 
followed by Uttar Pradesh (`4.30) and Rajasthan (`4.02). 
However, the difference in the returns per rupee of 
investment between FLDs and checks was highest in 
Uttar Pradesh. The pro�t per hectare in FLDs was 
highest in Punjab (`76089), followed by Rajasthan 
(`67809) and Uttar Pradesh (`64040). The difference in 

pro�t between FLDs and check ranged from `18537 in 
Uttar Pradesh to `5472 in Punjab. Interestingly, 
operational costs in Madhya Pradesh, Punjab and Uttar 
Pradesh were lower in FLDs than check plots. The valid 
reason might be reduction in the use of inputs based on 
the recommendation. The returns per rupee of 
investment across barley growing zones were highest 
in the NWPZ (`4.01), followed by NEPZ (`3.82) and CZ 
(`3.22). Estimates of cost of production indicated that 
the cost incurred in producing a unit quantity of output 
was least (`297) in Punjab (NWPZ) owing to less 
operational costs and relatively higher yield. 

Conducting wheat FLDs at ICAR-IIWBR, Karnal 
centre 

During Rabi 2017-18, 20 acres (8 hectares) WFLDs were 
conducted at 20 farmers' �elds in the villages namely 
Rasina and Hajwana in Kaithal district of Haryana state 
using varieties WB 2 and HPBW 01. The demonstrations 
were conducted with complete package of practices 
and farmers were provided with the improved varieties 
seeds as per provision under the programme. 

Monitoring of FLDs

The ICAR-IIWBR team accompanied by the experts from 
the Ministry of Agriculture & Farmers Welfare and the 
concerned centres monitored the following FLDs 
centers during the crop season 2017-18 (Table 5.6).

Research Project Highlights

P r o j e c t :  E v a l u a t i o n ,  Tr a n s f e r  a n d  I m p a c t 
Assessment of Wheat and Barley Production 
Technologies

Sub-Project 1: Diagnosis of Zero Tillage based Rice-
Wheat System in Haryana

During 2016-17, analysis of survey data (100 
respondents) from the Yamunanagar district of 

Monitoring team leader Centers monitored Dates of monitoring

Dr. Satyavir Singh Parbhani, Niphad and Pune 4-6 March, 2018

Dr. Anuj Kumar Ambala, Ropar, Ludhiana 26-27 March, 2018

Dr. Rinki Pantnagar and Almora 22-23 February, 2018

Table 5.6: FLDs Centers mentioned during 2017-18
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Haryana state indicated that 100% of the sampled 
farmers adopted zero tillage, 60% adopted Direct 
Seeded Rice (DSR) and 48% adopted zero tillage+DSR. 
The rate of custom hiring/acre of turbo happy seeder 
ranged from `800 to 1000. Farmers mostly used wheat 
varieties HD 2967 and HD 3086 under zero tillage. The 
positive impact of adoption of zero tillage was on cost 
saving, time saving, management of Phalaris minor, fuel 
saving, yield and germination. It was also recorded that 
continuous use of zero tillage increased organic carbon in 
soil, improved water retention capacity, improved fertility 
status of soil, reduces lodging, avoided terminal heat and it 
also gave 2-3 quintal/acre more yield as compared to the 
conventional tillage. There was reduction in weed 
population in zero tillage �elds. Out of 100 sampled 
farmers, 60 adopted DSR technology for rice cultivation. 
They used all types of rice varieties under DSR such as Pusa 
1121, Hybrids, Pusa 1509, HKR 147 and CSR 30.  Adoption 
of DSR technology has positive impact on saving of time 
and cost of planting. Farmers also reported that 
technology adoption could save approximately 50% of 
water at farmers' �elds as compared to transplanted rice. 
Most of the farmers suggested that these technologies 
should be promoted in the state by increasing/continuing 
the subsidy on machines and attach SMS (Stubble 
Management System) with combine harvester to facilitate 
sowing with turbo happy seeder. With the adoption of DSR 
method of paddy sowing followed by zero tillage method 
of wheat sowing, farmers can earn an additional income of 
`4000 to 5000 per acre. There is a need to make the farmers 
aware about the bene�ts of DSR and zero tillage through 
campaigns and training programmes. Subsidy on both the 
machines must continue and incentive must be given to 
adopters of these technologies. There is a need to develop 
champion farmers and para extension workers to promote 
DSR. To stop straw burning, the farmers of the state should 
be motivated to adopt zero tillage technology in the 
coming years.

Sub-Project 2: Identifying Yield Gaps, Resource Use 
and Adaptation Strategies in Vulnerable Regions of 
Wheat and Barley Production against Climate 
Change

A survey has been carried out in Madhya Pradesh (200 

wheat producers and 100 barley producers) during the 
year 2017, a state categorised under high vulnerable 
zone with respect to wheat and barley production in 
lieu of climate change. Findings from data analysis on 
wheat production indicated that the share of crop 
acreage in total operational holdings was 89.30 per cent 
and 59.10 per cent respectively in Rewa and Chhatarpur 
districts of Madhya Pradesh. The Yield Gap-I was found 
to be negative in Chhatarpur and the Yield Gap-II was 
highest in Chhatarpur. It is against the conventional 
wisdom and theory that Yield Gap-I i.e., experimental 
yield – farmer's potential yield was negative. Inter alia, 
yield gaps arise due to difference in management & 
adaptation strategies. Analysis of resource use pattern 
indicated that there exist signi�cant difference in the 
use of resources between Rewa and Chhatarpur. Seeds 
were used more than the recommended doses. Data 
Envelopment Analysis (DEA) showed that wheat 
growers are technically efficient to the tune of 89.30 per 
cent. The analysis pointed that around 11% of inputs 
level can be reduced to produce the same level of 
output. Further, it was found that a majority of the 
respondents fall under 91 to 100 per cent efficiency 
(132 farmers). Around 40 wheat growers were 
technically inefficient by 32 per cent indicating the 
scope for rational use of resources. In the case of barley, 
the crop acreage share has been estimated at 18.81 per 
cent and 18.17 per cent respectively in Rewa and 
Chhatarpur districts of Madhya Pradesh. The Yield Gap-I 
was found to be negative in barley and it was highest in 
Chhatarpur. Similar pattern was noticed for Yield Gap-II 
as well. Analysis of resource use pattern indicated that 
there exists signi�cant difference in the use of resources 
between Rewa and Chhatarpur. Seeds were used more 
than the recommended doses. DEA showed that barley 
producers are technically efficient by 85.30 per cent 
indicating around 15% of inputs level can be reduced to 
produce the same level of output. Further, it was found 
that most of the respondents fall under 91-100 per cent 
efficiency (52 farmers). Around 23 farmers were 
technically inefficient by 38 per cent indicating the 
scope for rational use of resources. Perception of 
farmers indicated that the awareness level was too low 
with respect to adaptation strategies and poor access to 
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the technologies and very poor adoption rate barring 
improved management with new crop varieties, 
application of more organic manures, supplemental 
i r r i g a t i o n  t h r o u g h  g r o u n d w a t e r,  i r r i g a t i o n 
depth/frequency and insurance. The analysis indicated 
the need for increasing the awareness of climate smart 
farming practices in Madhya Pradesh. Sensitive stages 
in wheat and barley were identi�ed calling for suitable 
adaptation strategies and climate smart farming 
practices at crop production, farm and regional levels. 

Tribal-Sub-Plan (TSP) project on 'Improving the 
Socio-economic condition and livelihood of tribes 
in India through ex tension education and 
development programmes' 

Under the TSP project, the following seven centers were 
included for the year 2017-18, namely, Khudwani (J&K), 
Lahaul  & Spit i  (HP) ,  Jabalpur  (MP) ,  B i laspur 
(Chhattisgarh), Udaipur (Rajasthan), Dharwad 
(Karnataka) and Ranchi (Jharkhand).  Baseline survey 

was conducted at Khudwani center.  During 2017-18, 
different TSP activities were carried out.  Under TSP 
project, a two–days training programme on 'Increasing 
farm income of Lahaul Valley farmers was organised at 
ICAR-IIWBR, Karnal for 43 farmers of 15 villages of 
Lahaul Valley. 

The demonstrations of wheat crop were conducted 
with the complete package of practices at 5, 6, 26, 25 
and 25 farmers' �elds at Khudwani, Bilaspur, Ranchi, 
Udaipur and Jabalpur centers, respectively.  Three 
t ra i n i n g  p ro gra m m e s  o n  w h e at  p ro d u c t i o n 
technology were conducted one each at Khudwani, 
Bilaspur and Jabalpur centers.  Four Farmers 
Fair/Field Days were conducted one each at 
Khudwani, Udaipur, Bilaspur and Jabalpur centers.  
Four publications, 3 at Khudwani and 1 at Bilaspur 
were published. Under the 'Capital' head in budget, no 
funds have been approved or released for the year 
2017-18. 
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BARLEY IMPROVEMENT06
The ICAR-IIWBR Karnal coordinates the research 
programme on barley in country under the AICRP on 
wheat and barley through multi-disciplinary and multi 
locational experiments conducted across the barley 
growing zones at funded and voluntary centres in the 
barley growing states. This facilitates the identi�cation 
of new cultivars for commercial cultivation with wider 
adaptability, resistance to various biotic and abiotic 
stresses prevalent in the area, suitability to speci�c 
production conditions and with desired quality.  In 
addition the experiments are also conducted on 
aspects of improvement and optimization of 
production technologies including conservation 
agriculture. The crop protection programme includes 
the screening of new genotypes under arti�cial 
epiphytotic/ hot spot conditions and experiments on 
chemical control and IPM are also organized at various 
test centres. The annual review, work planning and 
zonal monitoring programmes are also organized to 
achieve these objectives. 

The research efforts are also supplemented through 
research on speci�c aspects of barley improvement 
especially on malt barley improvement, application of 
biotechnological tools in disease resistance and quality 
improvement, improvement of cultivation package 
and basic studies on pathogens/pests. Utilization of the 
new/ exotic genetic resources and creation of new 
var iabi l i ty  are  the impor tant  aspec ts  in  the 
improvement of barley quality traits as well as 
resistance to diseases. Focus is also on better yield and 
quality of Hulless barley, lodging resistance genotypes 

for feed barley and better malt extract, diastatic power, 
optimum protein and beta glucan content in malt 
barley. In addition, ICAR-IIWBR has linkages with 
international organizations like ICARDA to facilitate the 
access to new germplasm of diverse origin from various 
sources for evaluation and utilization in the national 
programme. To increase the production and area of 
barley, efforts are needed to provide support price, 
market availability and  also a quality seeds to the 
endusers.  

New varieties released

DWRB 137

A six-row feed barley variety for irrigated timely sown 
conditions of central zone (CZ) and north eastern plains 

thzone (NEPZ) was released during 79  meeting of CVRC. 
In central zone, DWRB137 depicted superiority in grain 
yield over the zonal check BH959 (10.67%) and other 
checks namely PL751 (9.01%) and RD2786 (5.46%), 
respectively. DWRB137 also showed superiority in 
grain yield over in NEPZ to the zonal checks viz. 

Table 6.1: Salient features of barley variety DWRB137

Fig. 6.1 : A view of DWRB137

Variety Parentage Zone  Condition  Pot. Yield  Avg.  Salient features

    (q/ha) Yield (q/ha)

DWRB137 DWR28/DWRUB64  CZ  Irrigated, 67.44 42.49 Six-row high yielding feed

   timely sown   barley with resistance to 

      yellow rust, short plant 

  NEPZ  Irrigated, 53.62 37.93 stature and high grain 

   timely sown   protein content
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HUB113 (5.00%), Jyoti (10%) and K508 (10.05%), 
respectively.

Genetic stocks registered

Four genetic stocks namely DWRB173, DWRB175, 
DWRB176 and DWRB180 were registered for different 
traits with ICAR-NBPGR and the details are given in 
Table 6.2.

Registration of varieties with PPV&FRA

During the year 13 barley varieties applications under 
extant category were submitted for the protection with 
PPV&FRA. The applications were submitted for the 
varieties namely, BHS380, BHS400, DWRB73, DWRUB64, 
DWRUB52, DWRB92, DWRB91, DWRB101, HBL391, 
HUB113, VLB56, VLB85 and VLB118. Out of these 
varieties the protection was granted for the varieties 
viz., DWRB73, DWRUB64, DWRUB52, DWRB91, DWRB92 
and DWRB101.

COORDINATED YIELD EVALUATION TRIALS

• Out of 120 yield evaluation trials proposed, 110 
(91.7%) trials were conducted. 97 trials (80.8% of 
proposed 88.2% of conducted) were reported. 

• These trials were conducted at 12 main centres and 
35 testing centres (including ICAR, SAUs and State 
Department of Agriculture) during rabi 2016-17.     

In all 116 test entries contributed by 12 centres, were 
evaluated against 33 checks in the coordinated yield 
trials under rainfed (plains and hills), Irrigated (plains) 
and saline soils conditions under timely/ late sown 
conditions. The new barley entries include malt, feed or 
dual purposes types and mostly were hulled type with 
a few hull-less types.

Nine entries were promoted to different AVT trials 
under different production conditions.

ZONAL MONITORING

The teams constituted for monitoring of Barley 
Network Yield Trials & Nurseries in central zone, NWPZ 
and NEPZ, visited different locations of different zones 
at the most appropriate stage of the crop and recorded 
observations about the varietal performance, conduct 
of trials, disease/ pest incidence and genetic purity of 
the test entries.  On the spot decisions were taken about 
the rejection of trials and purity of test entries through 
consensus (Table 6.4). 

Table 6.2 : Details of registered genetic stocks of Barley

Name INGR No. Year Trait

DWRB173 17043 2017 Hooded and extra early heading

DWRB175 17044 2017 Extra dwarf plant stature

DWRB176 17045 2017 Long spikes for more number of grains and 

   resistant to stripe rust

DWRB180 17046 2017 Resistant to spot blotch

Fig. 6.2 : Barley yield trials (2016-17)
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AVT-IR-FB-NWPZ PL 891

AVT-IR-NEPZ  PL892,RD2948, KB1531

AVT-RF-NEPZ  HUB 253

AVT-TS-MB  DWRB160

AVT-IR-CZ  PL892, PL898, KB1531

Table 6.3 : Promising entries promoted to coordinated trials
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Malt barley entries promoted to coordinated trials:      

During 2016-17 crop season, the entry DWRB160 was 
promoted to the AVT �rst year evaluation from IVT-MB-
TS. The entry DWRB160 was signi�cantly superior to the 
all malt barley checks namely DWRUB52, DWRB101, 
DWRB123 and RD2849 and details are presented in the 
Table 6.6.

Breeding materials and hybridization(Malt)

During the year 2016-17, a crossing block with 333 
entries was grown to maintain potential donors under 
malt barley breeding programme. To create novelty 95 
cross combinations were attempted and out of these, 
92 crosses were advanced during Summer, 2017 at 
Dalang Maidan. The available breeding materials were 
grown and evaluated for yield and yield attributes, stripe rust, spot blotch and aphid resistance. The details 

of breeding materials selected for 2017-18 is as under. 
Table 6.6 : Performance of new entries under Barley Network trials Rabi (2016-17)

Generations Families Crosses

F  14 148

F  40 377 

F   57 426

F   33 245

F   337 804

F  510 1083 

F   92 922

F   95 951

Total  1178 492

Table 6.5 : Malt barley breeding material selected and 
grown during rabi, 2017-18

Identi�cation of new genetic resources

Genotype identi�ed for extra early heading and 
maturity

DWRB174 : The genotype DWRB174 is six-row early 
heading barley genotype, which was selected (single 

plant selection) and puri�ed from conserved exotic 
material (GIJA 121/CI 06248/4/APM/IB65//11012-
2/3/API/CM67//DS/APRO/5/ATHS-BCU765) for earliness, 
plant height, stripe rust tolerance and other morphological 
characters. DWRB174 is extra early heading (54 days) 
coupled with desirable plant height.

Table 6.4 : Zonal monitoring visits of the barley teams

Zone Dates Centres visited 

C Z 16-18, February 2018 Vijapur,  Udaipur, and Vallabhnagar

NEPZ 21-24, February , 2018 Dalipnagar, Kanpur,  Faizabad, Varanasi, and  Saini

NWPZ  5-7March, 2018 Kumher, Morena, Gwalior, Durgapura and Bawal

NHZ Team I 12-14 April, 2017 Ranichauri, Majhera and Hawalbagh

NHZ Team II 18-21 April, 2017 Shimla, Berthin, Kangra, Malan, Palampur, Bajaura,  Katrain

No Name Parentage Yield (Q/ha) Rk Grain   HWE (%) 

   (Mean & Range)   protein (%) 

1 DWRB 160  DWRB62/DWRB73  53.3(42.9-67.9) 1 19.9 80.6

2 DWRB101(c)  DWR28/BH581  48.4(36.3-71.0) 5 11.1 81.9

3 DWRB123 (c)  DWRUB54/DWR51  48.5(33.9-60.4) 4 10.3 79.1

4 DWRUB52 (c)  DWR17/K551  47.2(32.9-62.5) 10 10.4 81.6

5 RD2849(c)  DWRUB52/PL705  47.6(29.1-72.5) 7 10.3 81.6
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DWRB174 is six row feed barley genotype with 
desirable yield attributes, higher grain yield, short plant 
height (<18-24 cm) than earlier registered genetic stock 
DWRB173 and can be directly utilized in rainfed 
breeding programmes with-out grain yield penalty.

Genotypes identi�ed for high grain zinc and iron 
content

DWRB191 : As new initiatives for bio-forti�cation, a 
hulless barley genotype namely DWRB191 was 
developed from cross BHS352/HBL113, which 
possesses high grain zinc content than the checks. The 
grain zinc content was estimated by atomic absorption 
spectroscopy (AAS) method. The genotype was 
evaluated at four locations namely Karnal, Hisar, 
Durgapura and Jobner and the details are as under.

DWRB192 : DWRB192 is hulless barley genotype, 
which was developed from cross BHS352/HBL113 and 
possesses higher grain iron content than the checks. 
The grain iron content was estimated by atomic 
absorption spectroscopy (AAS) method. The genotype 

was evaluated at four locations namely Karnal, Hisar, 
Durgapura and Jobner and the details are given in 
subsequent section.

Genotypes identi�ed for higher 1000 grain weight

Four advance breeding strains (19-1, 31-3, 220-1 and 
448-1) were identi�ed for very high 1000 grain wt. 
under malt barley improvement programme (Table 
6.10). The 1000 grain wt. of the bold seeded two-row 
malt barley checks namely, DWRB91 and DWRB92 
ranged from 49-56 g. The details of high 1000 grain wt. 
strain (220-1).

Breeding for food, feed and dual purpose barley 

Evaluation of parental lines 

Diverse barley genotypes (208) involving Indian 
released varieties, indigenous and exotic germplasm 
lines were included in the crossing block. The purpose is 
to transfer the desirable traits and to create the genetic 
variability for improvement of the barley for food, feed 
and dual purpose. The exotic lines included in the 
crossing block were selected from International 
nurseries obtained from ICARDA during �eld day. After Fig. 6.3 : DWRB174 at heading and rest crop is at tillering stage   

Fig. 6.4 : DWRB173 (Hooded); DWRB174 (six rowed)

Table 6.8 : Grain zinc content of DWRB191 and checks 
during 2016-17

Location DWRB191 BHS352 (c) Karan16 (c)

Karnal 35.2 33.2 34.0

Hisar 46.7 40.7 38.1

Durgapura 47.8 44.0 37.6

Jobner 49.7 41.5 36.5

Mean 44.9 39.8 36.6

Table 6.7 : Malt barley breeding material selected and 
grown during rabi, 2017-18

Location Year DWRB174 BH902  DWRB173
  (six- (six- (two-
  rowed) rowed  rowed
  check)  hooded)
Karnal 2015-16 55 89 55
Karnal 2016-17 54 91 54
Karnal 2017-18 54 89 54
Hisar 2015-16 54 87 53
Hisar 2016-17 54 88 -
 Mean 54 89 54
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evaluation, 22 exotic lines are being utilized as a parent 
in the crossing programme for barley improvement.

Hybridization programme

 With objective to incorporate the desirable traits viz; 
yield, quality, disease/pest resistance, smooth awn, and 
earliness into six row barley, crosses were attempted 
between Indian varieties and exotic germplasm 
accessions. A total of 57 cross combinations were 
attempted. Out of them, 33 cross combinations of 

hulless barley were made for improvement of nutrient 
enriched food barley such as beta-glucan, protein etc. 
On the basis of seed availability, 24 crosses of hulled 
barley were grown at Lahul Spiti for generation 
advancement. Several sources of resistance (rusts and 
leaf blights) and yield attributes including indigenous 
and exotic lines have been utilized in hybridization 
programme. In addition, two rowed and six rowed 
parental lines were used in crossing programme for 

Table 6.10 : Details of high 1000 grain wt. barley strain 220-1

Year 220-1 DWRB91 DWRB92

2014-15 69.10 56.23 49.25

2015-16 71.09 53.10 52.77

2016-17 72.27 51.48 54.26

2017-18 71.06 55.81 53.78

Mean 70.88 54.16 52.52

Table 6.9 : Grain iron content of DWRB192 and checks

Location DWRB192 BHS352 (c) Karan16 (c)

Karnal 44.9 32.9 32.9

Hisar 43.9 39.9 39.9

Durgapura 51.0 42.9 36.9

Jobner 49.9 43.2 41.3

Mean 47.4 39.7 37.7

SNo. Combination SNo. Combination

1 Geetanjali/DWR30 18 Karan16 / BK1127

2 Geetanjali / INBYT-HI-(2013)-11  19 Karan16 / INBYT-HI-(2013)-11

3 Geetanjali / INBYT-HI-(2015)-6 20 BHS352 / BK306

4 Geetanjali / BK1127 21 BHS352 / BK1127

5 Geetanjali / BK306 22 BHS352 / DWR30

6 Geetanjali / Atahualpa 23 BHS352 / INBYT-HI-(2013)-11

7 Geetanjali/Hiproly 24 BHS352 / INBYT-HI-(2015)-6

8 NDB943/DWRNB28 25 BHS352 / Hiprolly

9 NDB943/DWR30 26 BHS352 / BCU554

10 NDB943/ INBYT-HI-(2013)-11 27 Dolma/ BK1127

11 NDB943/Hiprolly 28 Dolma/ DWR30

12 NDB943/BCU554 29 Dolma/ INBYT-HI-(2013)-11

13 Karan16 /Hiprolly 30 Dolma/ INBYT-HI-(2015)-6

14 Karan16 /BCU554 31 Dolma/BK306

15 Karan16 /DWR30 32 Dolma/Hiprolly

16 Karan16 /BK306 33 Dolma /BCU554

17 Karan16 / INBYT-HI-(2015)-6 

Table 6.11 : Cross combinations attempted for improvement of the hulless barley during Rabi 2016-17

BARLEY IMPROVEMENT76



SNo. Combination SNo. Combination

1 DL456/SM83 15 BH946/SM94

2 DL456/SM22 16 BH946/ BCU6954

3 DL456/ BCU6954 17 BH946/BCU6857

4 DL456/SM94 18 BH946/SM22

5 DL456/ BCU6857 19 JB1/SM83

6 DWR83/BCU6954 20 JB1/BCU6857

7 DWR83/SM22 21 JB1/BCU6954

8 DWR83/SM94 22 JB1/SM94

9 RD2794/SM94 23 JB1/SM22

10 RD2794/BCU6857 24 DL88/BCU6954

11 RD2794/BCU6954 25 DL88/SM22

12 RD2794/SM83 26 DL88/SM83

13 RD2794/SM22 27 DL88/SM94

14 BH946/SM83 28 DL88/BCU554

Table 6.12 : Details of the hulled barley cross combinations advanced in summer season (2016-17)

generating the variation and incorporation of desirable 
attributes in the six row barley. 

Evaluation and selection in segregating population

F to F generations of feed and food barley were grown 1 7

at the new farm of IIWBR, Karnal and evaluated under 
arti�cial epiphytotic condition for rusts and blights and 
also natural incidence for aphids. Single plant was 
selected for early maturity, morphological traits and 
resistance to rusts and blights, and for generation 
advancement.

Ten promising genotypes were bulked from F6 

generation for inclusion in barley station trial during 
2016-17.  However, F s were sent for advancement to F  1 2

at Dalang Maidan. New bulks selected for feed and dual 
purpose barley and are under evaluation during Rabi 
2017-18

New genetic resources of huskless barley

DWRNB 17- DWRNB17 is a six rowed huskless barley 
genotype selected from International nursery 
procured from ICARDA in 2013. It showed resistance 

Table 6.13 : Feed and food barley breeding material grown

Generation  Grown                  Field selection 

 Families Crosses Families Crosses

F 19 10 9 77 

F 61 37 39, 10(B) 306 

F  61 33 94 325

F 150 55 127 484 

F 260 62 294 543 

F 29 29 253 292 

F 41 41 - -1 

Total 621 267 816 200
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to stripe rust as well as leaf blight under arti�cial 
epiphytotic in the Initial Barley Disease Screening 
Nursery (IBDSN) at multi-locations during 2015-16 and 
2016-17.

DWRNB 23- DWRNB 23 is a six rowed huskless barley 
genotype selected from breeding material obtained 
from ICARDA during 2013. This genotype possesses 
promising traits like good spike, smooth and easily 
broken awns and easily threshable spike. The genotype 
exhibited highly resistant reaction (0) for stripe rust 
under arti�cial epiphytotic in the IBDSN at multi 
locations during 2015-16 and 2061-17.

Disease reaction (arti�cial inoculation) in DWRNB 17 
and DWRNB23 in IBDSN.

DWRNB28- The genotype DWRNB 28 is a two-row 
huskless barley, which was selected (single plant selection) 
from International nursery obtained from ICARDA. This 
genotype consists of dwarf plant stature (Plant height 60-
65 cm) and medium maturity. Simultaneously, it exhibited 
highly resistant (0) to resistant (3) for stripe rust under 
arti�cial epiphytotic in the IBDSN at multi locations 
during 2015-16 and 2061-17.

S N Bulk Cross combination

1 DWRFB30 DWR83 X DWRB73

2 DWRFB31 DWR83 X DWRB73

3 DWRFB32 DL456 X EIBON17

4 DWRFB33 Drummon X HUB19

5 DWRFB34 DWR83X BH902

6 DWRFB35 DWRUB64 X BCU2366

7 DWRFB36 DWRUB64 X W316

8 DWRFB37 BCU6821 X PL721

9 DWRFB38 DWRUB64 X BCU6764

10 DWRFB39 DWRUB64 X BCU6764

Table 6.14 : Particulars of cross combination

Entry No.  2015-16    2016-17

 Yellow rust Leaf blight  Yellow rust Leaf blight

 ACI HS Avg. HS ACI HS Avg. HS

DWRNB-17 2.00 10S 46 68 3.00 10S 35 36

DWRNB-23 0.00 0 35 69 0.00 0 46 57

Infector 64 100S 68 99 84 100S 79 89

Table 6.15 : Disease reaction (arti�cial inoculation) in DWRNB 17 and DWRNB23 in IBDSN.

Fig. 6.5 : DWRNB 17 and DWRNB 23
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Location Year   Plant height (cm)

  DWRNB 28 Karan 16 NDB 943

Hisar 2013-14 65.0 89.7 100.7

Hisar 2014-15 62.0 84.5 95.9

Hisar 2016-17 62.5 80.9 100.8

Hisar 2017-18 60.0 90.0 98.0

 Mean 62.3 86.3 98.9

 % advantage - 27.8 37.0

Table 6.16 : Plant height (cm) of DWRNB 28 and check varieties

Genetic improvement for feed barley (leaf blight 
programme) 

Yield evaluation trial

A set of 33-elite lines selected from different nurseries 
of ICARDA have been evaluated in rabi 2017-18 in 
augmented design with three blocks and three check 
varieties. The superior lines will be identi�ed for their 
utilization in the hybridization programme.

Hybrdization and generation advancement

Thirty-three crosses were attempted in rabi 2016-17 
i n v o l v i n g  e i g h t  a g r o n o m i c a l l y  s u p e r i o r 
varieties/genotypes but susceptible to blight and �ve 
genotypes known for resistance to blight as pollen 

parents.  A total of 200 fertilized spikes were harvested. 
Of these cross combinations, 28 crosses were raised at 
regional station, Dalang Maidan for generation 
advancement during off-season of summer 2017.  F  2

generation of these crosses has been raised at IIWBR 
during rabi 2017-18 for further selections.

Screening of germplasm lines for their reaction to 
barley leaf blight

A set of 39 genotypes including 34 germplasm lines 
were evaluated for their reaction to barley leaf blight at 
hot spot locations Kanpur and Varanasi along with 
susceptible check varieties Jyoti, Lakhan and HUB113. 
At Varanasi, most of the test entries (26 out of 39) gave 
as high as 99 disease score for leaf blight. One test entry 
BCU5214 (BL-2016-17) was found to possess moderate 
levels of resistance (Highest score 36) for this disease 
(Table 6.1). During rabi 2017-18 also a set of 24 
genotypes has been raised at hot spot locations 
Faizabad and Varanasi and under arti�cial epiphytotic 
conditions at IIWBR-Karnal along with susceptible 
check Jyoti to screen the material for their reaction to 
leaf blight. In addition another set of 24-entries is being 
evaluated under IBDSN for their reaction to blight and 
rust diseases.

Pre-breeding work initiated in barley 

A set of 45 wild accessions of H. vulgare ssp 
spontaneum imported from ICARDA, Rabat, Morocco; 4 
accessions of this species and one accession of H. 
bulbosum obtained from our GRU have been planted to 
multiply seed and simultaneously characterize them 

Fig. 6.6 : DWRNB 28
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S. No. Combination S. No. Combination

1 RD2786 / DWR49* 18 RD2052 /DWR49

2 RD2786 /PL891 19 RD2052 /PL891

3 RD2786 /BCU5527 20 RD2052 /BCU5527*

4 RD2786 /CHWO15488 21 RD2052 /BCU5179

5 RD2786 /BCU5179 22 RD2624 /DWR49

6 DWRNB23 /DWR49 23 RD2624 /PL891

7 DWRNB23 /PL891 24 RD2624 /BCU5527

8 DWRNB23 /BCU5527 25 RD2624 /BCU5179

9 DWRNB23 /BCU5179 26 RD2660 /DWR49

10 DWR101 /DWR49 27 RD2660 /PL891

11 DWR101 /PL891 28 RD2660 /BCU5527

12 DWR101 /BCU5527* 29 RD2660 /BCU5179

13 DWR101 /BCU5179* 30 RD2668 /DWR49

14 RD2035 /DWR49 31 RD2668 /PL891

15 RD2035 /PL891 32 RD2668 /BCU5527

16 RD2035 /BCU5527 33 RD2668 /BCU5179

17 RD2035 /BCU5179 

Table 6.17 : Details of F1 crosses attempted for blight resistance during rabi 2016-17 and their advancement 

at IIWBR, RS, Dalang Maidan in summer 2017

*Crosses not advanced 

Entry Code/Checks BL-2016-17 Check 1 Check 2 Check 3

BCU No. BCU5214 Jyoti Lakhan HUB113

Days to heading 107 - - -

Plant height (cm) 108.6 - - -

Tillers/meter 42 - - -

Spike length (cm) 6.7 - - -

Grains/spike 58.8 - - -

1000-gran weight (g) 33.6 29.4 31.1 34.1

Leaf Blight score    

85 DAS 0 12 12 12

91 DAS 12 47 24 24

109 DAS 35 89 35 36

113 DAS 36 99 99 99

Table 6.18 : Screening of germplasm lines for their reaction to barley leaf blight during rabi 2016-17 at BHU, Varanasi

DAS = days after sowing
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m o r p h o l o g i c a l l y.  T h e s e  a c c e s s i o n s  w i l l  b e 
characterized for their reaction to diseases, agronomic 
and quality attributes, so that a pre-breeding activity is 
initiated to augment improvement programme of 
Indian barley. 

Germplasm rejuvenation and DUS characterization

A total of 8179 accessions of barley are being conserved 
and maintained at ICAR-IIWBR, Karnal. Out of which, 
during 2016-17, 593 conserved germplasm lines from 
medium term storage were rejuvenated and during 
rabi, 2017-18, 600 germplasm accessions were sown for 
rejuvenation and characterization. During rabi, 2017-
18, 01 farmer variety namely Bhagat Jau-1 is under 
characterization with 08 reference varieties, whereas, 
other 16 farmers varieties are under process of 
puri�cation and grouping characters data recording. 

Germplasm exchange and evaluation

A total of 420-germplasm lines (�tting for different 
production conditions) received from ICARDA were 
evaluated at different locations of Barley Network 
(Bajaura, Ludhiana, Karnal, Hisar, Durgapura, Kanpur, 
Faizabad and Rewa) along with standard checks.  In 
addition an Elite International Barley Germplasm 
Nursery was constituted with 45-germplasm lines and 
six released varieties (DWRUB52, BH902, DWRB73, 
RD2552, RD2035 and DWRB92) as checks and are being 
evaluated for speci�c traits.

Germplasm selection and utilization under NARS in 
rabi 2016-17

Breeders from SAUs and ICAR institutes were given an 
opportunity to select desirable germplasm from 

international trials and nurseries during a Field Day 
thorganized on 8  March, 2017 at Indian Institute of Wheat 

and Barley Research, Karnal, and a total of 442 
germplasm lines were selected by the barley breeders 
from Ludhiana, Shimla, Almora, Pantnagar, Kanpur and 
Karnal. During rabi 2016-17 a total of 170 exotic germplasm 
lines were evaluated in station trials at different locations of 
Barley Net Work;  33 such lines were under national trials of 
AICRP; 16 were utilized in hybridization and 35 advanced 
breeding lines were developed.

Elite international barley germplasm nursery (EIBGN)

This nursery was constituted with 45 germplasm lines 
selected from different international trials and 
nurseries based on their performance in rabi 2016-17 
under respective trials/nurseries and six released 
varieties (BH946, BH959, BHS400, RD2715, DWRB101 
and HUB113) as checks. A set of 75 entries including six 
checks repeated �ve times at each location were 
evaluated in an augmented design at twelve locations 
in NEPZ (Kanpur, Faizabad, Varanasi, Rewa), NHZ 
(Shimla, Almora, Bajaura) and NWPZ (Karnal, Hisar, 
Durgapura, Ludhiana, Pantnagar).  In general higher 
yields were obtained in NWPZ and the least in NEPZ. In 

rdNHZ, two test entries 3  GSYT-(2016)-18 and IBYT-HI-
(2016)-4 registered statistically signi�cant higher grain 
yield over the best check. In the other two zones (NWPZ 
and NEPZ), no test entry was found to be statistically 
superior. 

National Barley Genetic Stock Nursery (NBGSN)

This nursery comprising of a set of 27 promising entries 
endowed with trait(s) of breeding value, received from 
network centres, were evaluated during rabi season of 

127

51

93

51

75

42

3

Lines Selected

Fig. 6.7 : Rejuvenation of barley germplasm Fig. 6.8 : Germplasm lines selected in different nurseries
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2016-17. This nursery was supplied to 11-centres (Rewa, 
Karnal, Durgapura, Kanpur, Hisar, Faizabad, Varanasi, 
Bajaura, Ludhiana, Pantnagar and Shimla) of barley 
network. 

Breeder seed production 

A consolidated indent of 1140.75 q breeder seed of 38 
varieties was received from DAC, Ministry of Agriculture 
& Farmers Welfare, Govt. of India. The indent included 
requirement of eight states (Rajasthan, Uttar Pradesh, 
Uttarakhand, Haryana, Madhya Pradesh, Punjab, 
Jharkhand and Himachal Pradesh), National Seeds 
Corporation and National Seed Association of India for 
the season Rabi 2016-17.  The major proportion of the 
breeder seed indent was placed by NSAI (424.15q) 
followed by Rajasthan (315.00q), Uttar Pradesh 
(200.00q), National Seed Corporation (114.00q), 
Madhya Pradesh (56.00q) etc. From variety point of 
view, the highest indent was received for variety 
RD2786 (186.00q) followed by RD2794 (121.00), PL426 
(96.15q), DWRUB52 (94.30q), RD2035 (71.40q), HUB113 

(63.00q) etc.     

A net production of 1521.86q breeder seed was 
reported, which was surplus (+381.11q) in comparison 
to the total allocated quantity of 1140.75q. The 
maximum production was reported for RD2786 
(300.00q), followed by RD2794 (160.00q), PL 426 
(110.29q), DWRUB 52 (93.60q) and HUB 113 (90.00q). 
The nucleus seed (77.90q) was produced against the 
targeted quantity of 56.19q of 33 varieties.

Barley Quality

Malting quality of moderately high protein 
genotypes: For making food products from barley 
malt, the quality requirements are bit different as 
required for brewery purpose barley. Usually the 
industry requires barley malt with higher protein 
content from nutritional point of view. In this 
endeavour 32 genotypes including some of the 
released varieties were tested for protein content and 
their malting quality performance. The genotypes BK 
1127, BCU 2237 and BCU 2241 had crude protein 
content of 13.0 % (dwb) or more and satisfactorily malt 
quality. Malt amylase activity was also estimated in one 
replication and experiment will be repeated next year. 
However, based upon the one year result, numerically 
BK 1127 had highest beta amylase activity, while alpha 
amylase activity was highest in NP 113. Though the 
results are very preliminary, BK 1127 seems promising 
by having good alpha amylase activity. The detailed 
result are given in following table 6.9 & �g. 6.10: 

Fig. 6.9 : Breeder seed indent of barley (q.)
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Fig. 6.10 : Amylase activity in barley malt
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Genotype Protein  Test wt Bold  Thin  TCW  Husk  Friab FR HWE DP* (oL)

  (% dwt)  (kg/hl) grain grain (g) (%) * (%) * (ml/hr) * (% dwb)

     (%)  (%)

BCU 2237 13.5 67.9 96.2 0.6 50.8 9.2 64.1 233.3 81.8 110.0

BCU 2241 13.1 68.1 95.8 0.5 50.5 8.2 63.4 286.7 80.4 95.3

BCU 4966 11.8 70.7 98.0 0.3 60.9 7.3 66.1 257.7 81.1 103.7

BK 303   11.9 67.1 99.4 0.1 66.5 8.2 66.2 193.3 80.4 116.9

BK 306  10.9 68.0 96.9 0.4 48.5 10.1 71.0 173.3 80.2 115.7

BK 316  10.2 67.3 97.2 0.3 48.1 8.1 79.4 203.3 80.6 110.8

DWR 96  10.8 66.9 98.0 0.2 58.1 9.1 77.8 266.7 82.3 118.1

DWR 97  11.2 67.0 97.9 0.2 65.3 8.6 68.8 176.7 82.2 98.9

DWR 49 11.9 68.5 95.0 0.7 57.7 7.7 63.1 190.0 80.8 106.7

BK 1127 13.3 66.2 99.1 0.2 76.7 8.7 65.6 166.7 83.3 102.1

BCU 164 9.0 62.6 88.5 1.8 50.4 9.6 62.3 213.3 81.1 108.1

BCU 285 9.5 64.8 64.3 5.6 43.5 10.0 59.5 216.7 80.6 111.1

BCU 286 9.2 54.7 15.6 13.6 41.3 13.8 71.4 241.7 81.2 100.0

BCU 905 9.4 58.8 41.8 11.9 42.4 11.9 64.1 203.3 81.1 107.1

BCU 1804 8.6 58.7 52.2 8.2 40.4 12.8 68.7 228.3 77.4 106.3

BH 885 (c) 10.4 69.1 96.5 0.2 55.0 9.0 61.0 216.7 81.6 101.1

C 155 (c) 9.2 63.6 83.6 2.7 48.5 12.2 54.5 263.3 80.0 118.1

CDC Bold (c) 8.5 67.1 61.9 9.4 44.8 9.7 94.1 320.0 83.0 113.5

Scarlet (c) 8.8 66.1 87.9 1.3 44.0 10.4 79.8 263.3 83.1 99.2

DWRB 101 (c) 9.4 69.8 93.5 0.5 52.8 10.4 64.2 235.0 81.4 102.1

RD 2849 (c) 8.1 60.5 97.3 0.6 55.0 12.9 56.2 198.3 80.9 107.5

Clipper (c) 10.0 62.1 86.0 2.6 45.0 11.4 66.3 248.3 81.8 114.5

DWRUB 52 (c) 9.5 69.7 94.4 0.4 52.8 9.2 51.5 111.7 81.6 110.0

DWRB 92 (c) 10.3 65.3 99.5 0.2 59.2 10.8 61.2 220.0 79.8 118.1

DWR 28 (c) 9.3 65.3 97.1 0.4 60.7 11.1 54.3 193.3 80.0 113.5

RD2668 (c) 9.2 66.8 90.3 0.6 52.3 10.4 65.6 276.7 81.4 102.4

ALFA 93 (c) 8.6 64.9 90.4 1.2 45.8 11.9 71.3 221.7 81.6 106.4

BCU 73 (c) 8.6 66.9 94.9 0.7 62.3 10.7 74.0 250.0 83.2 102.1

Hiproly (c) 9.1 68.8 91.9 0.8 49.9 8.7 85.5 271.7 84.7 115.4

Notch 2 (c) 7.7 61.4 95.5 0.5 54.4 12.7 82.1 273.3 84.3 108.3

NP 113 (c) 9.0 60.3 91.0 0.9 45.1 11.5 65.3 221.7 82.3 119.1

NP 104 (c) 9.3 64.4 74.2 3.3 42.8 12.2 62.1 255.0 83.4 114.6

LSD (5 %) 0.9 2.2 3.8 1.7 3.7 2.0 14.7 87.5 NS NS

Table 6.19 : Grain quality parameters of moderately higher protein content genotypes
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Phytic acid content in some of Indian Barley 
Varieties: Phytic acid (myo-inositol 1,2,3,4,5,6-
hexakisphosphate or IP6) is an abundant storage form 
of phosphorus (P) in seeds and said to affect the 
bioavailability of micronutrients. It has been reported 
that barley seeds store around 60-75 % of the total seed 
P as phytic acid. Lower levels of phytic acid or higher 
phytase activity could be desirable trait for increasing 
the bioavailability of micronutrients. In this preliminary 
attempt single replication of different Indian barley 
genotypes were screened for seed phytic acid content. A 
total of 71 varieties were screened for phytic acid content 
and 11 varieties had value of < 0.8%; 39 varieties were 
having value of > 0.8 to 1.0 %; 18 were having values of > 
1.0 % to 1.5 % and 3 were having > 1.5%. The 
experiment will be repeated to con�rm the results.

Grain and malt quality evaluation of exotic 
genotypes: Thirty one exotic lines from ICARDA were 
evaluated for grain and malt quality traits and ICARDA 5 
and ICARDA 12 (2 rowed) and ICARDA 29 (6 rowed) were 
found promising and will be tested further. Four lines of 

IBYT-HI and thirty four lines of IBYON-HI (year 2014-15) 
were evaluated for grain and malt quality and based 
upon bold grain percentage and hot water extract 
IBYON-HI-149; IBYON-HI-127 (both 2-rowed) and 
IBYON-HI-144; IBYON-HI-30 (both 6-rowed) were found 
promising, these will be tested alongwith checks for 
con�rmation next year also.

Malting quality evaluation of Indian malt barley 
genotypes/varieties: A total of nineteen Indian malt 
barley varieties grown in timely sown condition to see 
their comparative performance for grain and malt 
quality traits (Fig 6.11). Test weight (> 68 kg/hl) was 
obtained in DWRB 101, DWRUB 52 and DWRB 91, 
thousand grain weight (40-45 g) was obtained in NDB 
1173, Clipper, RS 6, Alpha 93 while bold grain 
percentage (> 98%) was recorded in DWRB 92, DWRB 73 
and DWRUB 64. The 100 g sample of bold grains (> 2.5 
mm) from each replication was malted in the standard 
cycle for analysis of malting quality. Friability of ≥70%  
was obtained in DL 88, Alpha 93, RD 2849, DWRUB 52, 
BH 902, DWRUB 64 and DWRB 101; while hot water 

S.No. Genotype Phytic acid (%) S.No. Genotype Phytic acid (%)

1 Amber 0.897 37 PL 419 0.828

2 Clipper 1.075 38 PL 426 0.831

3 Jyoti 0.855 39 K 508 0.839

4 Kailash 0.891 40 Manjula 1.057

5 Ratna 0.923 41 BCU 73 0.698

6 RS 6 0.875 42 DL 88 1.301

7 LSB 2 1.127 43 K 409 0.824

8 Vijaya 1.329 44 K 551 0.897

9 Himani 0.746 45 K 560 0.921

10 Dolma 1.997 46 RD 2503 0.770

11 Ranjit 0.929 47 RD 2508 0.871

12 Azad 0.869 48 HBL 276 1.997

13 BG 105 0.814 49 NB 1 0.843

14 BG 25 0.839 50 NB 2 0.939

15 PL 56 0.905 51 RD 2552 0.704

16 RD 103 0.845 52 K 603 0.899

Table 6.20 : Phytic acid (%) in grains of some of the genotypes (varieties released by CVRC/SVRC)
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Fig. 6.11 :Protein and bold grain percentage of barley grains in some of the malt barley genotypes

17 RD 31 1.009 53 BH 393 0.686

18 RD 57 0.949 54 NB 3 0.917

19 Bilara 2 0.925 55 DWR 28 0.873

20 Raj Kiran 0.820 56 BHS 352 1.031

21 Sonu 0.776 57 RD 2592 1.077

22 K 141 0.875 58 JB 58 0.772

23 BH 75 0.720 59 NDB 1173 0.676

24 BHS 46 0.997 60 RD 2624 0.812

25 Jagriti 0.887 61 VLB 56 1.011

26 Lakhan 1.087 62 RD 2660 1.155

27 PL 172 0.867 63 DWRUB 52 1.203

28 VLB 1 0.881 64 PL 751 0.843

29 BHS 169 0.855 65 RD 2668 0.859

30 Karan 16 1.079 66 RD 2715 1.251

31 Gitanjli 1.331 67 BH 902 0.824

32 RD 2052 0.814 68 BHS 380 0.909

33 RD 2035 0.748 69 DWRB 73 1.071

34 Alfa 93 0.784 70 UPB 1008 0.937

35 HBL 113 1.737 71 DWRUB 64 1.249

36 HBL 316 1.165

extract (≥ 82%) was obtained in RD 2849, RD 2668, RS 6, 
RD 2552, NDB 1173, BCU 73 and Alpha 93; however 
differences in values of hot water extract were 
statistically non-signi�cant showing replication 
variations

Malting quality evaluation of AICW&BIP material:  
The Barley Network took up the evaluation of grain 
samples of Advanced Varietal Trial (AVT) and Initial 
Varietal Trial (IVT) on malt barley received from various 
test sites at its central facility for malting quality 
evaluation. The malt barley varietal trials were 
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conducted in NWPZ, in two sowing dates as separate 
sets. The grain samples were received from seven 
locations (Hisar, Karnal, Bawal, Ludhiana, Bathinda, 
Durgapura and Pantnagar) in timely sown and from six 
locations (Hisar, Karnal, Bathinda, Ludhiana, Pantnagar 
and Durgapura,) in late sown conditions. This year a total 
of 262 samples were received. There were 16 test entries 
in IVT (TS) which were analyzed with �ve checks, while 8 
test entries in IVT (LS) were evaluated with three checks.  
In case of AVT (TS), two entries (DWRB 150 and RD 2917) 
with �ve checks were analyzed. There were several entries 
observed promising for individual traits, after the detailed 
analysis across locations in the NWP Zone. This was done by 
the system of scoring giving due weightage to 
important traits. Thus based on the ten important traits 
(a maximum possible score of 30), entries PL 895 and 
DWRB 162 were having better overall malting quality 
score under timely sown conditions. 

Barley Quality Screening Nursery: A total of 19 
genotypes alongwith �ve checks of INBON (2014-15) 

and six genotypes alongwith checks of INBYT-HI (2014-
15) tested last year were again grown for veri�cation of 
traits at Karnal, Ludhiana, Durgapura and Pantnagar, 
with respect to some of the grain  quality traits. The 
traits analysed were hectoloitre weight (kg/hl), grain 
plumpness, thousand grain weight (g) and protein 
content (% dry weight). In case of INBON the genotype 
68, 71 and 43 were found promising taking thousand 
gra i n  we i g ht  a n d  b o l d  gra i n  p e rce nt a g e  i n 
consideration (Fig. 6.12). In case of INBYT-HI, two 
genotypes E 18 and E 8 were found promising taking 
into consideration the bold grain percentage.

Quality evaluation of feed barley: The feed grain 
samples from various trials and grown at different 
l o c a t i o n s  w e r e  a n a l y s e d  f o r  f e w  p h y s i c a l 
parameters and protein content. A total of 816 
samples were received encompassing ten trials and 
grown in their respective zones. The entries with 
highest value for each of the parameter analyzed are 
listed below:

Traits                 Promising entries

 Timely sown Late sown

Test Weight - DWRB 163

Bold Grains (%) DWRB 162, DWRB 160, RD 2963,  RD 2964, PL 896, 

 DWRB 161,  RD 2962, RD 2965 -

Thousand grain weight DWRB 150, RD 2917, DWRB 160, RD 2964, RD 2965,

 BH 1017, RD 2963, DWRB 162, DWRB 136, RD 2962 DWRB 160

Husk Content PL 895, BH 1017, PL 896, DWRB 136,  KB 1523, DWRB 162, 

 RD 2962, RD 2965, BH 1018, PL 899 DWRB 163

Beta glucan UPB 1065, BH 1018, KB 1535 DWRB 161

Malt Friability PL 895, PL 899, DWRB 161 -

Hot water   extract DWRB 150, DWRB 161, RD 2964 D W R B 1 6 4 ,  D W R B 1 6 3 ,  R D 2 9 6 6 , 

DWRB161 

Filtration Rate UPB 1065, KB 1523, RD 2963, BH 1017, PL 899 DWRB 161, RD 2966, DWRB 163, DWRB 

170,  DWRB 164, RD 2968

Diastatic Power DWRB 162  -

Kolbach Index RD 2917, KB 1523, DWRB 161,  -

 UPB 1065, DWRB 162, KB 1535 

Over all MQ  PL 895, DWRB 162 -

*Superior than the best check

Table 6.21: Promising entries for individual malting quality trait
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Resource Management

Higher production, productivity and varietal evaluation 
under different agro climatic conditions with resource 
efficient production technologies is of continuous 
nature under resource management programme. Input 
management ie  water, fertilizer and herbicide 
management under resource scarce conditions, 
spacing and nutrient requirements of different 
varieties, role of plant growth regulators, crop 
management under poor fertility/marginal lands, 
limited water resource, saline-alkali soils, are the 

priority researchable areas in barley agronomy. The 
long term objective is to improve the productivity and 
quality of barley on sustainable basis.         

• New genotypes under different agronomic were 
evaluated and the results shows that the genotype 
RD 2917(malt purpose), was at par in grain yield 
with best check DWRB 101 in NWPZ. In AVT feed 
barley trial, the test entry DWRB 137 of feed barley 
recorded signi�cantly higher grain yield (4031 kg 

-1ha ) as compared to all the checks in NEPZ. In 
Central zone, the test entries DWRB 137 and RD 

Trial   Test weight (Kg/hl)  Thousand   Bold grain (%)  Thin grain (%) 

   grain weight, (g)  

AVT (RF)-NHZ  BHS 352 © (73.0)  UPB1063 (50.2)  UPB1063 (87.0)  UPB1063 (1.3) 

AVT (IR)-NEPZ  RD 2921 (56.6)  Jyoti © (40.6)  HUB 113 © (73.1)  RD 2921 (7.5) 

AVT (IR)-CZ  DWRB 137 (66.0)  DWRB 137 (45.2)  DWRB 137 (85.7)  DWRB 137 (3.2) 

AVT (RF)-NEPZ  K 560 © (56.7)  JB 328 (41.0)  K 603 (c) (60.8)  Lakhan © (12.0) 

IVT (IR-FB)-NWPZ/NEPZ/CZ  KARAN 16 (c) (66.2)  BH 902 (c) (44.9)  RD 2948 (82.2)  RD 2948 (5.7) 

IVT (RF)-NEPZ  DWRB 166 (58.0)  RD 2961 (45.8)  RD 2961 (87.7)  RD 2961 (2.8) 

AVT (SAL/ALK)-NWPZ/NEPZ  DWRB165 (59.6)  BH 1017 (46.7)  RD 2957 (88.0)  RD 2957 (2.2) 

IVT (DPB)-NWPZ/NEPZ/CZ  KB 1530 (59.0)  RD 2952 (43.6)  RD 2954 (75.7)  RD 2952 (6.5) 

AVT (DPB)-NHZ  HBL 276 (c) (72.1)  BHS 447 (44.5)  BHS 454 (89.2)  BHS 454 (2.0) 

Table 6.22 : Entries with highest value in each trial

Fig. 6.12: Grain quality of barley hulless/naked genotypes
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2899 were at par with the best check RD 2786. In 
salinity AVT trial, the new testing genotype RD 2907 
was at par with RD 2552.  The test entry also 
responded up to 90 kg N/ ha under salinity.

• In tillage experiment conducted in NWPZ, the yield 
gain was not noticed but there is saving in the cost 
of cultivation, time and energy and so increase in 
net pro�t. In the same trial conducted in NHZ, the 
yield was signi�cantly more under conventional 
tillage. 

• The trial on seed rate and varieties conducted in 
NHZ revealed that variety BHS 400 and VLB 118 
recorded signi�cantly higher yield under 100 kg 

-1seed ha , whereas, HBL 113 and BHS 352 recorded 
-1signi�cantly higher yield by using 75 kg seed ha .

• The trial conducted on integrated use of nutrients 
in NWPZ, reported that FYM and mulching has an 
additive effect on yield and soil fertility. In NEPZ, 
application of fertilizers coupled with FYM 

-1 -1application @ 5 tonne ha , mulching @ 6 ton ha  
and foliar spray of ZnSo4@ 0.5% or two foliar sprays 
of KCl @ 0.5 % resulted in signi�cantly higher grain 
yield as compared to other treatments. Use of 
biofertilisers Azotobacter + Phosphosolublizing 
bacteria along with recommended dose of fertiliser 
also increased the productivity in NEPZ, NHZ and 
NWPZ. In CZ, Biomix application was found superior 
to biofertiliser application.  

• Signi�cantly higher grain yield was recorded when 
potash was applied through murate of potash as 
compared to sulphate of potash but there is no 
de�nite trend for quality characteristics.

• Plant growth regulators, chlormequat-chlorid 
- 1(CCC )  @1.25 L  ha  at  GS  fo l lowed by 3 0 - 3 1

-1ethephon(Cerone) @1.0 L ha  at GS recorded 39-40 

signi�cantly higher grain yield in NWPZ and NEPZ
-1• The maximum grain yield (4965 kg ha ) was 

obtained when barley crop was sown at a spacing of 
22.5 cm in NWPZ, NEPZ and CZ. Row spacing had 

-2non- signi�cant effect on grain yield, ear head m  
and grains per ear head. 

BARLEY CROP PROTECTION 

Barley Crop Health Status

During the crop season 2016-17 surveys were 
conduc ted by  the sc ient ists  f rom different 
cooperating centres for recording the presence of 
barley diseases and insects.  There is no report of any 
rust in farmer's �elds during this season. However, 
foliar blight, loose smut, covered smut and bacterial 
streak diseases of barley were noticed in traces to 5 per 
cent at villages of Jaipur district of Rajasthan.  
Whereas, in Eastern Uttar Pradesh leaf blight was 
common and in some �elds it is upto 67 (on 0-9 scale, 
double digit system). In few �elds, covered and loose 
smut were also observed but incidence was very low 
less than 1%. In the hilly areas of Himachal Pradesh very 
few �elds with very low incidence of powdery mildew 
was observed. 

Status of resistance in breeding lines and advanced 
entries

Adult plant resistance (APR)

A total number of 598 entries were screened during 
the year 2016-17 under various nurseries (IBDSN, 
NBDSN and EBDSN) for resistance against various 
diseases, aphid and CCN at different cooperating 
centers.  There were 400 entries under IBDSN, 149 
were for NBDSN and 49 for EBDSN. Out of 400 IBDSN 
entries tested, 42 entries were found free from 
yellow rust (ACI = 0) and 183 entries showed 
resistant reaction having ACI less than 10. In case of 
leaf blight screening, 32 entries were found 
resistant (Avg. disease score 13-35 with HS < 57) 
against leaf blight. A total 149 entries from AVT and 
IVT yield trials including checks were screened 
against stripe rust and leaf blight. Among that 19 
found free and 66 showed resistance (below 10 ACI) 
to yellow rust, and 10 were resistant to foliar blight 
(Avg. disease score 13-35 with HS < 57). Out of 49 
entries screened in EBDSN, 7 entries are found free 
from yellow rust, whereas 33 shown resistant 
reaction. Twelve entries also showed resistance 
against leaf blight.
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Evaluation for seedling rust resistance 

Rust resistance in NBDSN lines 

None of the NBDSN entry was found to have resistance 
to all the tested pathotypes of black, brown or yellow 
rust. Resistance to all the pathotypes of black and 
brown rust was observed only in VLB147. Eleven entries 
were resistant to all the pathotypes of brown and 
yellow rusts. 

Rust resistance in EBDSN lines

One EBDSN entry (BCU7746) was resistant to all the 
tested pathotypes of black, brown and yellow rusts. There 
were ten entries showing resistance to all the pathotypes 
of yellow and brown rust. Except these there was no 
EBDSN entry showing resistance to all the pathotypes of 
black and brown rust or black and yellow rust.

Screening of barley entries against foliar aphid

A total of 176 NBDSN barley entries were screened 
against foliar aphid at �ve locations (Ludhiana, 
Kanpur, Pantnagar, Karnal and Durgapura). None of 
the entry was found to be resistant and a majority of 
the entries were either found moderately resistant 
(grade 3)  or  susceptible (grade 4)  or  highly 

susceptible (grade 5) to foliar aphid. At location Karnal, 
six entries viz., BH1019, BHS457, DWRB164, JB328, 
JB346 and JB347 were found to be moderately resistant 
(grade 3). 

Management of foliar aphid 

Amongst seven insecticides tested for their efficacy 
against foliar aphid at four locations; (Ludhiana, Vijapur , 
Kanpur, and Karnal) three insecticides viz., Clothianidin 
50WDS @30 g/ha, Imidacloprid 200Sl @ 100 ml/ha and 
Acetamiprid 20 SP @ 100 g/ha were found to be equally 
good.

Varietal resistance of barley to stored grain insect-
pest infestation

Thirteen barley genotypes were evaluated for 
resistance against infestation by three major storage 
insect-pests; rice weevil, lesser grain borer and red-rust 
�our beetle. It was recorded that maximum damage by 
these three insects was caused to varieties DWRB 92 
and DWRB 101 and minimum damage was caused to 
DWRB 73. Also the highest orientation/attraction of 
insect-pests was recorded towards varieties DWRB 91 
and DWRB 92 while minimum attraction was recorded 
towards to DWRB 73. The longest duration of 47 days to 
complete life cycle was taken by red rust �our beetle on 
genotype, Gitanjali and shortest (32 days) by lesser 
grain borer on variety BH 946.

Effect of tillage on insect-pest infestation in rice-
barley cropping systems

Relative abundance of insect-pests in barley-rice 
cropping system has been recorded and it was 
observed that the incidence of foliar aphid was highest 
in reduced till direct seeded rice - zero till barley – green 
gram (T2) while pink stem borer infestation was more in 
zero till direct seeded rice - zero till barley – zero till 
green gram (T3). Termite infestation was highest in 
puddled transplanted rice - reduced till barley (T9) 
rotation. In rice crop, it was observed that the incidence 
of lepidopterous pests; leaf folder and rice stem borer 
and leaf hoppers was comparatively higher in puddled 
transplanted rice treatment (T9) as compared to other 
treatments

Resistant to Number of lines Detail of lines

Brown  and yellow 11 JB328, PL891, 

  R D 2 9 5 5 ,  R D 2 9 5 6 ,  

R D 2 9 5 7 ,  R D 2 9 5 8 , 

RD2959

Black  and brown 01 VLB147

Table 6.23 : Rust resistance in NBDSN lines

Resistant to Number of lines Detail of lines

All 01 BCU7746

Brown and yellow 10 DWRB127, HBL113, 

H B L 7 5 7 ,  R D 2 9 0 9 , 

R D 2 9 1 3 ,  R D 2 9 1 4 , 

V L B 1 3 0 ,  R D 2 9 1 7 , 

PL891,  RD 2941

Table 6.24 : Rust resistance in EBDSN lines
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Application of molecular approaches in barley 
improvement

Screening of barley genotypes for corn leaf aphid

A set of 93 genotypes including 15 exotic accessions 
and 78 �xed & stable (F ) recombinant inbred lines 8

selected from crosses developed at ICAR-IIWBR were 
screened against corn leaf aphid (CLA) under 
epiphytotic conditions during rabi season in 2016-17. 
These 93 genotypes were selected from a set of 
approximately 550 genotypes screened uring two d
consecutive rabi seasons 2014-16 for corn leaf aphid 
resistance at two locations; under epiphytotic 
conditions at IIWBR, Karnal and under natural 
conditions at IIWBR Farm, Hisar  These 93 entries were .
sown in nethouse in one metre row length replicated 
twice with one row of Alfa93 (infector & susceptible 

check) after every 20 rows as a check and screened 
under heavy arti�cial infestation of corn leaf aphid. 
Total 19 entries were found resistant (damage score 01-
02) and 37 were found moderately resistant (damage 
score 03) as compared to resistant check EB921 
(damage score 02) and susceptible check Alfa93 
(damage score 05) as given in Table 6.25. Among exotic 
accessions, BCU7624, BCU7628, BCU7635, BCU7652, 
BCU7653, BCU7659, BCU7721 & BCU7746 were 
observed resistant with damage score 02 and found 
equivalently resistant with resistant check lines BCU390 
and EB921. Among the �xed & stable (F ) recombinant 8

inbred lines, 11 were found resistant (C1-42, C1-66, C1-
67, C1-69, C1-72 & C1-213 of cross Alfa93/EB921 and C2-
40, C2-85, C2-142 & C2-163 of cross Alfa93/BCU390) 
with damage score 01 and found superior in resistant 
level against resistant check lines BCU390 and EB92126. 

Table 6.25 : Corn leaf aphid resistance scores of barley lines identi�ed resistant under epiphytotic conditions 

S.No.  Entry Number Cross / Pedigree Damage score Reaction

     (0-5 scale)
1.  BCU7624 CLE 233 2 R

2.  BCU7628 MN 610 2 R

3.  BCU7635 MN 599 2 R

4.  BCU7652 ND 14016 2 R

5.  BCU7653 ND 14600 2 R

6.  BCU7659 C9528 2 R

7.  BCU7721 C97006 2 R

8.  BCU7746 ARAMIR/COSSACK 2 R

9.  C1-42 EB921/Alfa93 1 R

10.  C1-66 EB921/Alfa93 1 R

11.  C1-67 EB921/Alfa93 1 R

12.  C1-69 EB921/Alfa93 1 R

13.  C1-72 EB921/Alfa93 1 R

14.  C1-164 EB921/Alfa93 1 R

15.  C1-213 EB921/Alfa93 1 R

16.  C2-40 BCU390/Alfa93 1 R

17.  C2-85 BCU390/Alfa93 1 R

18.  C2-142 BCU390/Alfa93 1 R

19.  C2-163 BCU390/Alfa93 1 R

20.  Alfa93 AURORA/QUEEN//BEKA 5 S

21.  EB921  2 R

22.  BCU390  2 R
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Remaining 74 entries were showed damage score 
ranging between 03 to 05 moderately resistant to 
susceptible infestation of insect pest shown in �g. 6.13. 
The present studies revealed the availability of 
resistance  sources against corn leaf aphids in barley. 
These genotypes were also scored for phenotypic 
descriptors/traits like growth habit, anthocynin 
pigmentation, foliage colour, average days to heading 
& maturity, average height and waxiness.  19 lines 
identi�ed resistant during this study may be used to 
incorporate CLA resistance in Indian barley.

New crosses attempted in barley

New Crosses were attempted, backcrosses were made 
and generations advanced in crop season 2016-17 for 
molecular markers assisted backcross program for 
quality traits (protein content and beta-glucan) and 
biotic stress (corn leaf aphid resistance). 

Five parental lines (SLOOP-VIC-9953, SLOOP-SAWL-
3167, DWRB101, RD2849 and DWRUB52) used in MABB 
program were characterized with gene based & closely 
linked markers reported for various QTLs controlling 
beta-glucan content in malt barley lines. QTL- HvCSFl6 
located on 7H is found as prominent QTL controlling 
beta glucan content in contrasting parental lines used 
in this study and gene based marker HvCSFl6-1013F is 
selected for foreground selection in further study. 
Another STS marker,  Brz,  also located on 7H 
chromosome is selected and found discriminating for 
this trait.  Five parental lines (SLOOP VIC 9953, SLOOP 
SAWL 3167, DWRB101, RD2849 and DWRUB52) were 
screened with total 156 SSR/STS markers covering 
entire genome and markers differentiating recurrent and 
donor parents were selected for background selection of 
segregating backcrossed lines for further study.

Table 6.25 : F s developed for different traits1

Trait. Name of the cross

Beta-Glucan  DWRB101/SLOOP VIC 9953 

 RD 2849/SLOOP VIC 9953 

Protein Content RD 2849/BK306 

 DWRB 101/BCU 7635 

Corn leaf aphid resistance DWRUB 52/EB921 

 DWRUB 52/BCU7635 

 DWRUB 52/BCU 390 

Fig.6.13: Corn leaf aphid resistance screening under 
epiphytotic conditions
Marker assisted backcross breeding for quality and corn leaf aphid resistance in barley 
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REGIONAL STATION, FLOWERDALE,SHIMLA07
Pathotype distribution of wheat and barley rusts

 It was practically a rust free year. With the help of 
cooperators, different wheat growing areas were 
monitored extensively to keep an eye on the 
occurrence of wheat rusts in India and neighboring 
countries.  About 1302 wheat and barley rust samples 
received during the year from 12 states of India and two 
adjoining countries, 910 were pathotyped. The 
pathotype situation is presented below: 

i. Yellow rust of wheat and barley (Puccinia 
striiformis)

 During 2016-17, 401 samples of yellow rust of wheat 
and barley were analyzed from seven northern states of 
India. Total 11 pathotypes were identi�ed based on 
Indian wheat stripe rust differentials. The maximum 
number of samples was analyzed from Punjab followed 
by Himachal Pradesh. The frequency of pathotype 
46S119 (virulent to Yr2, Yr3, Yr4, Yr6, Yr7, Yr8, Yr9, Yr17, 
Yr18, Yr19, Yr21, Yr22, Yr23, Yr25 and YrA) was maximum 
(54.5%) followed by pathotype 110S119 (33.0%). 
Barring 238S119, which was identi�ed in 6% of the 
samples, remaining 6 pathotypes were observed in few 
samples only. It was also true for pt.  78S84 which was 
predominant up to 2010-11, occurred in one yellow rust 
sample only. Puccinia striiformis f. sp. tritici(Pst) 
population was found avirulent on Yr5, Yr10, Yr15, YrSp 
andYrSk. In barley, frequency of pathotype 57 and  M 
was nearly same as was evident from the 13 samples of 
barley yellow rust analyzed during the year.

ii. Black rust of wheat (Puccinia graminis tritici) 

Five pathotypes of black rust of wheat were observed 
in 73 samples received/collected from �ve Indian 
states. Population analyzed during the year had a 
virulence to Sr26, 27, 31, 32,35, 39, 40, 43, Tt3 and Tmp. 
Most of the samples were received from Tamil Nadu 
followed by Gujarat and Maharashtra. Pathotype 40A 
(62G29) was recorded in more than 50% of the 
samples. Pathotype 11 (79G31), virulent on Sr2, Sr5, 
Sr6, Sr7b Sr9a, Sr9b,Sr9c, Sr9d, Sr9f, Sr9g, Sr10, Sr13, Sr14, 
Sr15, Sr16, Sr17, Sr18, Sr19, Sr20, Sr21, Sr28, Sr29, Sr30, 
Sr34, Sr36e, Sr38, SrMcN was the second most frequent 
pathotype and was observed in 31 samples received 
from Gujarat, Maharashtra and Tamil Nadu. Other 
pathotypes such as 21-1 (24G5), 40-3 (127G29) and 
122 (7G11) were observed in few samples only. 
Diversity in black rust pathotypes was maximum in 
Tamil Nadu.

iii. Brown rust of wheat (Pucciniatriticina)

Analyses of 436 samples of wheat brown rust was 
accomplished during 2016-17 from 12 states of India 
and neighboring countries Nepal and Bhutan. Twenty 
four pathotypes belonging to 4 major groups of 
pathotypes 12, 77, 104 & 162 were identi�ed.  There 
was shift in virulence pattern in favour of pathotype 
77-9 which was identi�ed in about 45.8 % of the 
samples analyzed.  Contrarily pathotype 77-5, 
predominant in yester years was identi�ed in 24.8 % of 
the samples. However, pathotype 77-5 was more widely 
distributed than any other pathotype. Likewise there 
was reduction in the frequency of pathotype 104-2, 
104-3.  In addition a new pathotype designated as 
162-4 was also observed in 3.9% of the samples. 
Remaining pathotypes were observed in few samples 
only. Indian population of wheat brown rust was 
avirulent to Lr9, Lr19, Lr24, Lr25, Lr29, Lr32, Lr39, Lr45 
and Lr47.

Wheat Rusts                Predominant pathotypes

Black 62G29(40A), 79G31(11)

Brown 121R60-1 (77-9) followed by 121R63-

1(77-5) and 21R55 (104-2)

Yellow 46S119 followed by  110S119

Table 7.1 Predominant pathotypes of Puccinia on wheat in India
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Rust resistance in wheat material

To identify rust resistant lines of wheat and characterize 
resistance genes, 151 lines of AVT I and II were evaluated 
at seedling stage using an array of pathotypes of black 
(Puccinia graminis tritici), brown (P. triticina) and yellow 
rust (P. striiformis) having varying avirulence/virulence 
structures. These studies were conducted under 
controlled conditions of temperature and light. None of 
the lines was resistant to all the rusts. In addition all the 
lines having Sr31 were resistant to black rust of wheat, 
whereas lines possessing Lr24, some with Lr26 were 
resistant to brown rust and few lines with Yr9 showed 
resistance to yellow rust of wheat. Details of the wheat 
rust resistant lines are given below:

i. Rust resistance in AVT lines

Rust resistance to all the pathotypes of black, brown 
and yellow rust was not observed in any line of AVT II. 
There was no line in AVT II which showed resistance to all 
the pathotypes of yellow rust. Seven entries viz.Cow 
( W )(C), HW2044(C), HW5216(C), MACS6222(C), 
MP3288(C), NIAW1415(C) and UAS446 conferred 
resistance to all the pathotypes of brown rust, whereas �ve 
lines (VL892(C), HD3043(C), TL2942(C) and TL 2969(C) 
were resistant to all the pathotypes of black rust.

All the lines carrying Sr31 were resistant to black rust. 
Like AVT II entries, rust resistance to  all the pathotypes 
of black, brown and yellow rusts was not observed in 
any line of AVT I. Entries HS630 and VL3013 were found 
to be resistant to all the pathotypes of black and brown 
rusts; whereas resistance to black and yellow rusts was 
observed on VL1012. Six entries viz. DBW246, PBW757, 
PBW752, PBW777, UP2993 and WH1233 conferred 
resistance to all the pathotypes of yellow rust, whereas 

nine entries (HS643, VL4002, HD3226, HD3237, 
MP1318, HD3219, KRL377, TL3012 and TL3015) were 
resistant to black rust.

ii. Rust resistance genes in AVT lines 

Based on gene matching technique, rust resistance 
genes were characterized in wheat lines of AVTI and II. 
These studies were conducted under controlled 
conditions of temperature and light. Where ever 
required con�rmatory and repeated testing was also 
undertaken to �nd out the consistency of the 
observations. Proper reference checks were maintained 
to ascertain the purity of pathotypes and behavior of 
rust resistance genes. Based on the gene matching 
technique, rust resistance genes in AVT material was 
generated as given below.

Yr genes 

AVT II

 Five Yr genes/patterns (Yr2, 9, 18, 27 and A) were 
characterized in 52 lines of  AVT II entries either alone or 
in combinations. Yr2 was found to confer resistance in 
maximum number of lines (29). However, this gene is 
susceptible to many of the virulent pathotypes. Yr9 
which is linked to Lr26 and Sr31 was characterized in 10 
lines. Other resistance genes like YrA, Yr18, Yr27 were 
postulated in few lines only. 

AVT I 

Three patterns of Yr genes alone or in different 
combinations were inferred in 73 lines of AVT I.  Among 
these, Yr2 was characterized in 42 lines. Yr9/Lr26/Sr31 
was identi�ed in 7 lines. YrAwas characterized in 18 lines 
and Yr9+A+ in 6 lines 

Table 7.2 : Diversity for rust resistance

Rust  No. of lines Number of genes inferred: Details of resistance genes      

Yellow 125 5:  Yr2, Yr9, YrA, Yr18, Yr27

Brown 134 10:  Lr1, Lr2a, Lr3, Lr10, Lr13, Lr19, Lr23, Lr24, Lr26, Lr 34

Black 131 14:  Sr2, Sr5, Sr7b, Sr8a,Sr8b, Sr9b, Sr9e, Sr11, Sr13, Sr 25, Sr25, Sr28, Sr30, Sr31



Lr genes 

AVT II 

Lr genes were characterized in 83% of the AVT II lines.  
Eight Lr genes Lr1, 3, 10,13,23,24, 26 and 34 were 
identi�ed either alone or in different combinations 
in 50 lines. Among these,Lr13 was postulated in 20 
lines followed by Lr26 in 16, Lr13 and Lr1 in 13 lines 
each.  Except for Lr10 which was observed in 11 
lines, other Lr genes like Lr34, Lr24 and Lr3 were 
characterized in 3-5 lines.

AVT I 

Eight Lr genes (Lr1, 2a, 3, 10,13,19,23 and 26) were 
postulated in 84 of the 91 AVT I lines. It is quite 
interesting that Lr26 was postulated in 17.7 % of the 
AVT I lines, which is the lowest proportion ever.  Lr13 
was characterized in maximum number of lines i.e. 
nearly half of the entries followed by Lr23 in 33, Lr10 
in 30, Lr1 in 28 lines.  Lr3 was inferred in 19 lines 
whereas Lr2a which is based on linkage to Sr30 was 
postulated in 8 lines only.

Sr genes

AVT II 

Twelve Sr genes (Sr2, 5, 7b, 8a, 8b, 9b, 9e, 11, 13, 24, 28 and 
31) were characterized in 56 lines of AVTII. Sr2, a known 
APR gene whose postulation is based on characteristic 
micro-�ecking, was postulated in 37 lines followed by 
Sr31 in 17, Sr11 in 15 and Sr7b in 11 lines. Sr24 and Sr9b 
were identi�ed in 3 lines each, whereas Sr8b and Sr13 
were inferred in one line each. Sr5 and Sr28 were 
postulated in �ve and four lines, respectively.

AVT I 

Twelve Sr genes (Sr2, 5, 7b, 8a, 9b, 9e, 11, 13, 25, 28, 30 and 
31) were characterized in 75 lines of AVTI. Sr2 was most 
frequent in AVT I material and postulated in 31 lines 
followed by Sr5 and Sr11, which were postulated in 22 
and 20 lines, respectively. Most of the durum wheat 
varieties had resistance based on Sr7b and Sr11. Sr31, 
which confers resistance to all the known pathotypes 
from India including SAARC countries, was inferred in 
14 lines.  Sr25 and Sr9e were characterized in two lines 

each, whereas Sr8a and Sr13 were postulated in three 
lines each. Sr30, Sr28 and Sr7b were postulated in seven, 
eleven and �fteen lines, respectively.

Disease incidence in WDMN/SAARC wheat disease 
monitoring nursery

Wheat disease monitoring nursery was planted at more 
than 40 locations in different wheat growing areas in 
India both in regular and offseason crops. Disease 
observations were reported from 35 locations.Wheat 
blast was not reported from India. Likewise there was 
no occurrence of black rust on Sr31 type of resistance 
(Ug99 type of pathotypes). Yellow rust was noticed at all 
the locations of NHZ and NWPZ but was absent in 
southern hills zone. It was also observed at Sabour in 
NEPZ. All the entries of WDMN in other locations were 
free from yellow rust. Yellow rust was very severe at 
many locations in NWPZ and NHZ. High severity of 
yellow rust was observed on Kharchia mutant at 
Bajaura. Eleven entries had more than 30S severity of 
yellow rust at Malan (Kangra). Brown rust was reported 
from few locations in NHZ and NWPZ viz. Shimla in HP, 
Kathua, Rajauri & Jammu in Jammu & Kashmir, 
Pantnagar in Uttarakhand, Langroya & Abohar in 
Punjab. It was reported from all the locations of NEPZ 
except Ranchi and Kalyani. In central zone brown rust 
appeared at Vijapur, Indore and Powerkheda only. 
There was no brown rust on WDMN entries in PZ. At 
Wellington (SHZ) brown rust appeared on 18 entries of 
WDMN. Of the 34 locations of WDMNs black rust was 
observed only at Wellington in SHZ, Vijapur, Indore & 
Powerkheda in CZ. NHZ, NWPZ, NEPZ and PZ were free 
from black rust. Leaf blight was reported from WDMNs 
planted at  Almora ,  K athua,  R a jour i ,  Jammu 
(Udhaywalla), Sabour, Pusa, Ranchi, Faizabad, Kanpur, 
Kalyani, Mahabaleshwar, Pune, Niphad, Dharwad and 
Wellington. Almora, Kathua, Rajouri, Jammu and 
Wellington were the only locations of WDMNs where 
powdery mildew was observed.

Likewise SAARC wheat disease nursery was planted at 
17 locations in India and 12 locations in other SAARC 
countries. Overall disease incidence was less than 
previous years.

REGIONAL STATION, FLOWERDALE,SHIMLA94



Expression analyses of candidate SAR and sugar 
t ra n s p o r te r  g e n e s  d u r i n g  w h e at - l e a f  ru s t 
interactions

A number of resistance pathways are induced during 
the plant defense against the attacking pathogens. SAR 
is important plant defense pathway. Components of 
SAR resistance could be conserved among plant 
species, however, their regulations in spatial and 
temporal manner may vary with pathosystems. 
Recently, sugars have been shown to play a key role in 
plant innate immunity due to their role as signal 
molecules as well as energy source. Defense role of 
sugars in plant immunity is termed as “Sweet priming”. 
Understanding the molecular components of these 
defense pathways and their regulation in cereal crops 
including wheat and rice is limited. A study was carried out 
to mine the candidate key SAR regulators and sugar 
transporters in wheat and their transcriptional 
reprogramming during leaf rust infection was examined. 

The key regulators of wheat SAR related genes: 
TaNPR1 (gi|672798846), TaSGT1 (gi|339765023), 
TaHSP90 (gi|339765023), TaRAR1 (gi|723219603), and 
sugar transporter genes: TaHTP (gi|942473027), and 
Ta4DHTP (gi|942473019), and ortholog sequences of 
Arabidopsis SAR related genes such as AtNDR1 
( AT 3 G 2 0 6 0 0 ) ,  A t E D S 1  ( AT 3 G 4 8 0 9 0 ) ,  A t PA D 4 
( AT 3 G 5 2 4 3 0 ) ,  A t PA L  ( AT 2 G 3 7 0 4 0 )  and  A t E D S 5 
(AT4G39030) were selected and primers suitable for 
qRT-PCR were designed. Wheat near isogenic lines 
(NILS)  and HW2020 (resistant) HS240 (susceptible) 
carrying the Lr24 and the virulent pathotype of brown 
rust 77–5 were used to study the compatible and 
incompatible interactions between wheat and leaf rust 
pathogen, respectively. For RNA isolation, the leaf 
samples were harvested at 0, 1, 3, 6, 12, 24 and 48 hours 
post inoculation (hpi) both from inoculated and mock 
plants. qRT-PCR reactions were performed in Applied 
Biosystem's 7500 HT Fast Real-time PCR System. 
Relative quanti�cation of gene expressions was carried 
out using the comparative Ct (ΔΔCt) method.  One-way 
analysis of variance (ANOVA) followed by Tukey's post 
hoc test at p ≤0.05 were performed to determine the 
statistical signi�cance of temporal expressions of 
selected candidate genes.

The results of reference gene expression stability study 
showed UBI was the most stable reference gene in 
wheat at different time intervals during the early leaf 
rust infection. Hence, UBI was used to normalize the 
expressions of the candidate genes. The relative 
expression pro�les of SAR related genes (TaEDS1, 
TaNDR1, TaPAD4, TaSGT1, TaHSP90, TaRAR1, TaEDS5, 
TaNPR1 and TaPAL) and sugar transporter genes 
(TaHTP/Lr67 and TaSTP13A) at  0, 1, 3,  6, 12, 24 and 48 hrs  
indicated a differential gene expression patterns during 
compatible and incompatible interactions at different 
time points after inoculation (Fig. 7.1)

Activation of SAR signaling pathway by the expression of 
R genes could form a part of the broad spectrum 
resistance and hence, manipulation of SA related genes 
could be a novel and effective means of conferring broad 
spectrum resistance against phytopathogens. Results of 
this study provide a Clue of key regulators of the two 
defense pathways anticipated to be involved in durable 
and broad spectrum resistance and thereby their 
potential application in wheat rust resistance breeding.
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Fig.7.1 Differential expression patterns of TaNPR1 and TaHTP 
in wheat when inoculated with leaf rust at different time 
points after inoculation
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Genetics and breeding for rust resistance in wheat

More than 1350 segregating wheat lines were screened 
using virulent pathotypes of the three rusts. More than 
1500 selected progenies from seventy two populations 
were harvested.  Fifteen populations were advanced for 
genetic analysis of rust resistance in wheat.  In the off-season 
nursery, 740 lines of segregating material were planted for 
generation advancement at Dalang Maidan.  Besides this, 
studies on resistance pattern were performed and gene 
postulations based on multipathotype data were done. 

Based on the screening at seedling stage resistance and 
adult plant evaluation, forty �ve crosses were made 
during 2016-17 for genetic analysis of rust resistance 
and gene pyramiding for rust resistance in wheat. These 
crosses included single cross, back-cross, three-way 
and double crosses. Three crosses namely Local Red/ 
DDK1009, LWH/HD2922 and LWH/UAS347 were 
analysed for genetics of brown rust resistance. Further 
data are being generated to decipher the resistant loci 
in the three populations.

I. Screening of wheat germplasm for identi�cation 
of rust resistance

A set of 487 wheat lines including released varieties, 

elite lines, genetic stocks and exotic donor lines were 
tested at seedling stage against most virulent and 
prevalent pathotypes of three rusts under controlled 
environmental conditions. In addition 189 lines of wild 
relatives of wheat were analysed for brown and black 
rust resistance at seedling stage.

ii. Evaluation and selection of elite material from 
winter-spring hybridization

During crop season, 210 advanced lines from winter-
spring segregating nurseries of 2012-13 and 2013-14 
were utilized for identi�cation of elite lines resistant 
to three rusts performing well in northern hill zone. 
Fifty one lines were selected for further breeding. 

thCIMMYT's 9  SSRN nursery was used to select rust 
resistant wheat material for advancement and use 
in the crossing programme. Details of the eleven 
elite lines are given the below mentioned Table 
7.3

iii. Development of rust resistant genetic stocks 
with diverse resistance genes.

During the year, 4 wheat rust resistant genetic stocks 
were registered with NBPGR, New Delhi. Characteristic 
features of these genetic stocks are given below:

Entry name Pedigree Selection for traits

DBWS1 PFAU/MILAN/5/CHEN/AEGILOPS SQUAROSA (TAUS) Yield, bold grains, Res to brown and black rust.

DBWS2 SHA7//PRL/VEE#6/3/FASAN4/HAAS8446/2*FASAN Yield, plant type, Res to yellow, brown and black rust.

DBWS3 SHA7//PRL/VEE#6/3/FASAN4/HAAS8446/2*FASAN Yield, earliness, res to brown and black rust.

DBWS4 MUTUS*2/HARIL#1 Yield, earliness, res to yellow and black rust.

DBWS5 CROC_1/AE. SQUAROSA (205)// BORL95/3/PRL/… Yield, plant type, res to yellow and black rust.

DBWS6 SHA7//PRL/VEE#6/3/FASAN4/HAAS8446/2*FASAN/… Yield, grain character, res to yellow and black rust.

DBWS7 C 81-13=TORK-15/VL 892 Yield, earliness, res to yellow, brown and black rust.

DBWS8 VL 912/CTK/VEE//KAUZ//VL 912 Yield, earliness, res to yellow, brown and black rust.

DBWS9 F81513/MILAN/VL 946 Yield, earliness, res to yellow, brown and black rust.

DBWS10 Yr24/KS/DPW621-50 Yield, grain character and res to yellow  and black rust.

DBWS11 VL907/FLW21 Yield, grain character and res to yellow,

   brown and black rust.

Table 7.3: Pedigree and other attributes of selected advanced lines
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In addition, 5 diverse wheat rust resistant genetic stocks 
(FLW34, FLW35, FLW36, FLW37 and FLW38) were 
screened during 2016-17 for seedling resistance to 
most prevalent and virulent pathotypes of three rusts. 

FLW34: This genotype was developed by cross 
CMH79A 955//AGA/4*T171/ 3NAC-76/1*HI1077 by 
pedigree breeding. FLW34 possessesLr9+ Lr24 and 
provides complete resistance against all brown rust 
pathotypes in India.  The plants of FLW34 showed 
moderate waxiness on leaf sheath, peduncle and 
glumes. Grains are amber colored with 1000 grain-
weight of 40.3g.

FLW35: FLW35 is a pedigree selection material from 
cross between VL907 and FLW21. It carries rust 
resistance genes Yr15, Lr24/Sr24. FLW35 is resistant to 
three wheat rusts in India. The plants of FLW35 show 
waxy character on leaf-sheath, peduncle and glumes. It 
has average height of 95cm and matures in about 156 
days under Shimla conditions. Grains are amber 
coloured with semi-hard texture having 1000-grain 
weight of 41.2g.

FLW36: This is an outcome of cross between 
HS507/FLW22 through pedigree selections. FLW36 is 
completely resistant to all the wheat rusts in India. It 
carries YrChina-84Lr28 and  Sr31/Lr26/Yr9.  The plants of 
FLW36 mature in about 160 days and have average 
plant height of 102cm. It showed waxiness on leaf-
sheath, �ag-leaf and peduncle. The grains are amber 

coloured with 1000-grain weight of 40.8g.

FLW37: FLW37 was developed by cross between exotic 
line HSB-2398 and VL907 through pedigree selection. It 
is completely resistant to all the pathotypes of yellow 
rust in India. FLW37 carries Yr15+24. It matures in about 
152 days and has average plant height of 95cm. It shows 
slight waxiness on leaf sheath and peduncle. The grains 
are amber coloured with soft texture and 1000-grain 
weight is about 39.8g.

FLW38: This genetic stock has been developed by 
pedigree selection from cross Yr24/Kalyansona/ 
DPW621-50. It carries unutilized Yr24 gene and shows 
complete resistance against all the yellow rust 
pathotypes in India. It matures in about 155 days under 
Shimla conditions. The plants are medium statured with 
average height of 92cm and showed medium waxiness 
on leaf sheath, �ag leaf and peduncle. Thegrains of this 
stock are amber coloured with semi-hard texture and 
have 1000-grain weight of 40.7g.

National repository of rust pathotypes

More than 144 pathotypes of three rust pathogens of 
wheat, barley, rusts of oat and linseed were maintained 
in pure form as live cultures and also cryo-preserved for 
long term storage. To enable wheat rust research 
elsewhere in India, nucleus and bulk inocula of 
urediospores were supplied to 57 Scientists in different 
parts of India.

Table 7.4: Rust resistant genetic stocks registered

S. no. Genetic stock Characteristic features

1. FLW31 INGR17040 Resistant to black and brown rusts and Ug99 group of pathotypes.

2. FLW32 INGR17041 Resistant to wheat black rust and Ug99 type of pathotypes.

3. FLW33 INGR17042 Resistant to wheat black, brown rusts and Ug99 group of pathotypes.

4. FLW18 INGR17070 Resistant to wheat brown rust. 
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REGIONAL STATION, DALANG MAIDAN 08
The offseason facilities play a crucial role in the varietal 
development of photo and thermo sensitive crop 
plants. This facility is very useful to shorten the required 
time for development of improved varieties in any crop 
plant. Dalang Maidan is one of the strategic sites that 
help in attaining this goal of many plant breeding 
programs. The natural environment of the valley 
provides excellent opportunity to the wheat scientists 
of the country to use the facility for generation 
advancement and screening against yellow rust and 
powdery mildew. The shuttle breeding approach helps 
in removing the photoperiodic alleles and providing 
better stability to the genotypes.

The ICAR - IIWBR Regional Station located at Dalang 
Maidan, Lahaul & Spiti, (HP) act as a national service 
centre for providing various kind of support to wheat 
and barley researchers of the country. The progress 
made under different mandates during the year 2017-18 
is presented under following heads. 

Generation Advancement of Wheat and Barley:  

During the period of May-October, 2017, approximately 
28,000 lines of wheat and barley from 22 co-operators 
of different institutes were advanced at IIWBR regional 
station Dalang Maidan, for efficient utilisation of the 
summer nursery facility. The materials from all the 
major wheat zones were advanced at the station. The 
maximum material was obtained from North Western 
Plains Zone followed by Northern Hills Zone, Central 
Zone and North Eastern Plains Zone. Apart from ICAR-

IIWBR, IARI New Delhi, CCSHAU Hisar, NABI Mohali and 
BHU Varanasi were major co-operators for utilizing the 
off season facility. This year the material was also 
received from some of the centres of NEPZ like BHU 
Varanasi and Sabour. The sowing of all the material was 

 carried out during 13-16 May, 2017. All the research 
material was harvested in the month of Sept-Oct, 2017 
and handed over to the concerned scientists well in time. 
The disease pressure for both stripe rust and powdery 
mildew was adequate for screening of the lines and was 
properly utilized by wheat workers from across the 
country. Wheat Disease Monitoring Nursery was also 
planted by IIWBR RS Shimla to monitor the yellow rust. 

Corrective hybridization: During this summer season 
of year 2017, more than 500 corrective crosses were 
attempted by the researchers across the institutes. 
Scienti�c and supporting staff from different institutes 
such as ICAR – IARI New Delhi, ICAR – VPKAS Almora, 
SKUAST-J Jammu, CSKHPKVV Palampur and NABI 
Mohali visited the nursery during months of July and 
August 2016 for attempting crosses. 

Disease Screening: The season was very favourable for 
the screening of yellow rust and powdery mildew 
diseases of wheat and barley. Around 10,000 lines of 
these crops were screened by various centres. The 
yellow rust incidence was �rst observed during last 
week of July and the disease pressure was highest 
during August, 2017. Powdery mildew disease also 
appeared during the last week of August.
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N a t u ra l  R e p o s i t o r y  fo r  W h e a t  a n d  B a r l e y 
Germplasm: The Regional Station acts as natural 
repository for wheat and barley germplasm and at present 
9000 wheat accessions and 2000 barley accessions are 
being conserved and maintained here under natural 
conditions. 

Seed Multiplication of Important Cultures/ 
Varieties: The seed multiplication of the wheat variety 
DBW168 (IIWBR Karnal) was carried out and more than 7 
q seed was supplied to the indenters.

Training Programme on Increasing Farm Income of 
the Lahaul Valley Farmers:  Under the Tribal Sub Plan 
(TSP) two days (4-5 Dec, 2017) training programme was 
organised at the ICAR-IIWBR Karnal for the tribal farmers 

of Lahaul Valley. 42 farmers of the valley participated in 
the training programme that was focussed on increasing 
the farm income through efficient cultivation of exotic 
vegetables, utilization of polyhouses, �sheries, dairy and 
other aspects of the agriculture in totality.  The farmers 
visited the center of excellence in vegetable production, 
Gharaunda, Karnal and learned about the recent 
developments and its application in the carrying out the 
exotic vegetable production. The farmers also interacted 
with the progressive farmers of the Karnal region and 
visited their farms. The visit to KVK NDRI helped the 
farmers in understanding the ways to improve the 
productivity of milch animals of the hills. The farmers also 
learned about the protection of diversity that is being 
encouraged through PPVFRA. 

Fig. 8.2 : Interaction of farmers of lahaul valley with Director of IIWBR
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SEED AND RESEARCH FARM, HISAR09
The Seed Production and Research Farm, Hisar covers a 
total 200 acres of land, out of which approximately 190 
acres are utilized for crop production and rest 10 acres 
are covered under roads, official buildings, ponds, 
irrigation channel etc. During 2017-18, out of total 190 
acres cultivated land, an area of 38.40 acres was used for 
wheat seed production programme and from this piece 
of land a total of 371.15 q seed was produced (Table 9.1). 
In addition of wheat, barley seed production was also 
carried out in 13.74 acres of land and a total of 90.09 q 
barley breeder seed was produced. The wheat and 

barley mixtures obtained from experimental materials 
were recorded to be 84.75q and 3.04q respectively, 
which was sold to the staff of CIRB and IIWBR, Hisar. The 
wheat and barley straw produced from the seed and 
research farm of IIWBR, Hisar was around 217.65q and it 
was handed over to the CIRB as per the MOU.

During Kharif season, no commercial crop was grown 
due to salinity problem. In order to improve the soil 
health, Dhaincha was sown in all �elds in the last week 
of June and was ploughed at green stage to incorporate 
in the soil.   

S N Name of the crop Production (quintals) Remarks

1 Seed crops of wheat 286.40 Transferred to ICAR-IIWBR, Karnal for

   processing and packaging.

2 Wheat  crop mixture 84.75 Sold to ICAR-IIWBR and ICAR-CIRB staff 

   for Rs 110 884/-

3 Barley Seed 87.05 Transferred to ICAR-IIWBR, Karnal for 

   processing and packaging.

4 Barley mixture 3.04 Sold to ICAR-IIWBR and ICAR-CIRB staff Rs 3627/-

5 Wheat and Barley straw produced 217.65 Given to CIRB as per MOU

Table 9.1:  Particulars of area, production and revenue generated from Rabi crops 

Fig 9.1:   A View of Wheat Crop 
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INSTITUTE ACTIVITIES/ CELEBRATIONS10
Research and Educational Activities

Research Advisory Committee meeting of ICAR-IIWBR 
Karnal was held under the chairmanship of Dr SK 
Sharma (Former Vice Chancellor of HPKV, Palampur) 
during 7-8 Apr 2017. 

th56  All India Wheat and Barley Research Workers Meet 
was organized during 25-28 Aug 2017 at BHU Varanasi.  
Sh Radha Mohan Singh, (Hon'ble Union Minister of 
Agriculture & Farmers Welfare, India) was chief guest of 
the inaugural function.

th24  Meeting of Institute Management Committee was 
held on 27 Sep 2017 under the chairmanship of Dr GP 
Singh, Director, ICAR-IIWBR, Karnal.  

thSeed Day and Rabi Workshop was organized on 10  Oct 
2017 at ICAR-IIWBR, Karnal. In this programme 
thousands of farmers participated from different states 
and interacted with scientists regarding their queries of 
wheat and barley crops. On this occasion quality seeds 
of various wheat and barley varieties were also made 
available to the farmers at the reasonable prices.     
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Institute Research Council (IRC) Meeting was held during 
16-17 Oct, 2017 under the chairmanship of Dr GP Singh, 
Director, ICAR-IIWBR, Karnal. Progress report and future 
action plan of ongoing research projects were presented 
by concerned scientists before the house.  

Research Advisory Committee Meeting of the Institute 
was held under the chairmanship of Dr HS Gupta 
(Former Director, IARI New Delhi) during 26-27 Oct 
2017. Detailed discussion was made on various 
scienti�c strategies to meet out the future challenges 
for food and nutritional security of the country.  

rdAgricultural Education Day was organized on 3  Dec 
2017 at this institute. More than 200 school going 
students attended this programme and participated in 
agriculture quiz. They were acquainted about the 
golden career opportunities in agriculture and allied 
sectors. 

thWorld Soil Health Day was organized on 5  Dec 
2017 at Village- Rasina, District- Kaithal (Haryana). 
On this  occasion hundreds of  farmers were 
acquainted about the importance of soil health for 
sustainable productivity and pro�tability of �eld 
crops. 

thICAR-IIWBR Karnal celebrated its Foundation Day on 9  
Feb 2017 with full joy and happiness. Dr RB Singh 
(Chancellor CAU Imphal and Former Chairman ASRB, 
New Delhi) was chief guest of the function. On this 
occasion he delivered VS Mathur memorial lecture on 
Successful Journey of Wheat Improvement Programme 
in India. 
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Wheat and Barley �eld day was organized at IIWBR, 
thKarnal on 28  Mar 2018. On this occasion a number 

of wheat and barley scientists visited the institute for 
selection of elite germplasm for their research 
programmes. 

Social and Cultural Activities

Under Swachchh Bharat Abhiyan, Swachchhata 
Pakhwara was organized during 16-30, May 2017 at the 
Institute. During this period, staff members of this 
institute actively participated in cleanness and 
plantation programme for the sake of  better 
environment.  

Hundreds of shady and ornamental plants were 
distributed by LG Company to our institute. They were 

ndjointly planted in the campus on 22  May, 2017 by staff 
of LG and IIWBR.  

One-day workshop on liquid and solid waste 
thmanagement was organized on 29  May 2017 at this 

institute. 

Swachchhata Abhiyan Pakhwara was again organized 
th rdduring 15  Sep-3  Oct 2017 at ICAR-IIWBR, Karnal. 

During this period all  staff members actively 
participated in the cleanness campaign in different 
parts of the city. 
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thVigilance Awareness Week was organized during 30  
thOct-4  Nov 2017 at this institute.

Celebrations

stThe International Yoga Day was celebrated on 21  June, 
2017 with full enthusiasm at ICAR-IIWBR, Karnal. A large 
number of staff members participated in the 
programme for the bene�ts in their health. 

st71  Independence Day of the country was celebrated 
thon 15  Aug 2017, with full enthusiasm and happiness. 

On this occasion Dr GP Singh, Director urged the staff to 
contribute maximum for the welfare of farming 
community through development of innovative 
technologies.  

th th 69  Republic Day of the country was celebrated on 26
Jan 2018, with full enthusiasm and joy. On this occasion 
Dr GP Singh, Director appealed the staff to deliver their 
best in the nation development.  
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EXTENSION ACTIVITIES11
'Mera Gaon Mera Gaurav' Scheme at ICAR-IIWBR, 
Karnal

The activities for the government's �agship 
programme towards doubling of farmers' income, 
'Mera Gaon Mera Gaurav' scheme were carried out on 
a large scale during the current crop season. The teams 
visited their adopted villages and created awareness 
among the farmers on advanced practices of crop 
cultivation and supplied mini kits on DWRB 123 barley 
variety. Timely reports of monthly and quarterly 
activities were compiled at IIWBR and submitted to the 
Zonal Nodal Officer & Director, ICAR- Agricultural 
Technology Application Research Institute (ATARI), 
Zone-2, Jodhpur (Rajasthan) regularly. All the fourteen 
teams have provided detailed information about the 
various activities in their respective villages. Farmers 

from different villages were invited on different 
occasions in the institute premises. 

Farm advisory services

The farmers were advised on various aspects of wheat 
a n d  b a r l e y  c u l t i v a t i o n .  M o r e  t h a n  1 0 0 0 
farmers/entrepreneurs/ other stakeholders were 
provided replies to their queries through letters, 
phone calls, emails, SMS and WhatsApp.

Regular fortnightly advisories were issued on the web 
page of ICAR-IIWBR for the farmers on weather and 
cultural practices during the crop season. 

Weather Update: IMD based 5 day weather forecast 
were uploaded on the webpage regularly for the 
farmers.

Table 11.1 : Training programmes organised/conducted at ICAR – IIWBR, Karnal

S. N. Date Duration No. of
  (days)  Trainees Subject Organization
1. May 10, 2017 1 40 farmers Udhmita Vikas Rastriya Kisan Sanganthan (RKS) with
2. November 21, 2017 1 40 Farmers Improved   ICAR-IIWBR, Karnal, Haryana
    Wheat Cultivation IFFCO, Rewari Haryana
3. November 27, 2017 1 22 Farmers Weed Management Krishi Vistar Samiti, Karnal, Haryana
4. December 4-5, 2017 2 43 farmers Increasing farm income 
    of the Lahaul Valley farmers 
    under TSP Programme ICAR-IIWBR, Karnal
5. 22-25 January, 2018 4 42 farmers Banaskantha Gujarat mein vaigyanik 
    kheti dwara gehoonke utpadak kisanon
    ki aaye mein vridhi Banaskantha, Gujarat
6. 26 February, 2018 1 35 farmers Pashchimi Uttar Pradesh 
    mein Gehoon ki Unnat Prodyagiki DDA, Muzaffarnagar, UP
7. 27 February, 2018 1 52 farmers Gehoon ki Unnat Kheti. DDA, Baghpat, UP
8. 7-9 March,  2018 3 55 farmers Uttarakhand mein Gehoon 
    evam Jau ki unnat kheti dwara 
    kisanon ki Aaye ko doguna karna. Dehradoon, Uttarakhand
9. 15 -18 March, 2018 3 8 farmers Bihar mein gehoon ki unnat kheti Piprakothi, Motihari, Bihar
10. 26-28 March, 2018 3 35 farmers Haridwar Uttarakhand 
    mein Gehoon ki unnat kheti. Haridwar, Uttarakhand
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Table 11.2 : Awareness programmes organised/conducted at / by ICAR – IIWBR, Karnal

S. N. Date No. of participants Subject Organised by
1. June 05, 2017 150 participants World Environment  NABARD and ICAR-IIWBR, 
2. December 03, 2017 100 students from  Day programme at village Karnal
  different s   Raisan, Nilokheri ICAR-IIWBR, Karnal
  chools of Karnal Agricultural Education Day
3. December 05, 2017 290 farmers World Soil.
   Health day at village Rasina (Kaithal) ICAR-IIWBR, Karnal
4. March,17, 2018  200 farmers Webcast of 
  Honourable Prime Minister address 
  from Krishi Unnati Mela, Pusa 
  was organised  ICAR-IIWBR, Karnal
5. 30.10.2017 25 participants Awareness programme  ICAR-IIWBR, Karnal 
    to stop stubble bouring and Dainik Jagran

Table 11.3 : Organization/Participation in Exhibition/Agricultural Awareness Programmes

S.N. Program Date Duration (days) Organized by
1. Krishi Kalyan 
 Mela at Motihari, Bihar April 15-19, 2017 5 ICAR -RCER, Patna
2. World Environment    
 Day programme at village 
 Raisan, Nilokheri June 05, 2017 1 NABARD and ICAR-IIWBR, Karnal
3. Kisan Mela at 
 Rakhra Farm, Patiala September 16, 2017 1 Young Farmers’ Association, 
4. Pt. Deendayal Upadhyay    Rakhra Farm, Patiala
 Krishi Mela, Mathura September 22-24,  2017 3 ICAR-CIRG, Makhdum, Mathura
5. Beej Diwas avam Rabi 
 Karyashala : Badalte Jalwayu 
 Parivesh mein Krishi ke Naye Aayaam October 10, 2017 1 ICAR-IIWBR, Karnal
6. Exhibition during ‘World Food 
 India-2017’ at C-Hexagon Park, 
 India Gate, New Delhi. November 3-5, 2017 3 Ministry of Food Processing 
7. Exhibition during National    Industries, GOI, New Delhi.
 Dairy Mela-2017 at ICAR-NDRI, Karnal November 23-25, 2017 3 ICAR-NDRI, Karnal
8. Exhibition during National Seminar 
 at NHRDF, Salaru, Darar, Karnal November 29-30, 2017 2 NHRDF, Salaru, Karnal.
9. Agricultural Education Day December 03, 2017 1 ICAR-IIWBR, Karnal
10. World Soil Health Day at 
 village Rasina, Kaithal December 05, 2017 1 ICAR-IIWBR, Karnal.
11. Foundation Day February 9, 2018 1 ICAR-IIWBR, Karnal
12. Ganna Mela at ICAR- SBI, 
 RS, Karnal February 17, 2018 1 ICAR- SBI, RS, Karnal
13. North Zone Regional
  Farmers’ Fair February 23-25, 2018 3 IIVR, Varanasi
14. Rabi Kisan Mela at
  ICAR-CSSRI, Karnal. March 10, 2018 1 CSSRI, Karnal
15. Exhibition during Krishi Unnati 
 Mela at ICAR-IARI, New Delhi. March 16-19, 2018 3 IARI, New Delhi
16. Exhibition during AB InBev’s 
 Growers Day at Farukhnagar, Haryana. March 21, 2018 1 AB InBev, Bar Malt, Gurgaon, Haryana
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Table 11.4 : Coordination of visits at ICAR-IIWBR, Karnal during 2017-18

Date Number of Visitors Organization
April  06, 2017 25 Students DAV, School, Gannaur, Sonipat (Haryana)
April 12, 2017 87 Students SKNAU, Jobner , Jaipur ( Rajasthan)
April  27, 2017 106 Students Khalsa College, Patiala (Punjab)
May 19, 2017 13 Farmers DDA, Bhind (MP)
June 23, 2017 38 Farmers Project Director (PD), ATMA Shamli (UP)
June 27, 2017 16 Farmers Department of Agriculture Saharanpur (UP)
June 28, 2017 44 Farmers Bijnor (UP)
July 01, 2017 29 Students  B.Sc.(Hons.) Agri. Final year , COA, Bharatpur (Rajasthan)
July 14, 2017 27 Farmers Churu (Rajasthan)
July 15, 2017 47 Farmers Kota (Rajasthan)
July 16, 2017 45 Farmers Alwar (Rajasthan) 
July 16, 2017 36 Farmers Jalore (Rajasthan)
August 22, 2017 13  Farmers Gyaraspur
August 22, 2017 13  Farmers Kurwai
September  18, 2017 98 Students Agri. College & Research Institute,  TNAU
September 19, 2017 52 Students Agri. College & Research Institute, TNAU
September 20, 2017 46 Students Don Bosco College of Agriculture (DBCA), TNAU Affiliated,
   Sagayathottam, Vellore (Tamil Nadu)
September 20, 2017 113 Students Agri. College and Research Institute,  Coimbatore ,Tamilnadu, 
September 22, 2017 19 Farmers Gorkha Ri�es
September 28, 2017 24 Farmers GPS, Model Town, Karnal
October 09, 2017 39 Farmers  Female farmers from Rajkot (Gujarat)
October 10, 2017 47 Students School of Agriculture, ITM University, Gwalior (MP)
October 11, 2017 40 Farmers Chamba (HP)
October 28, 2017 12 Farmers Morena (MP)
November 07, 2017 40 Farmers Jam Nagar (Gujarat)
November 09, 2017 46 Farmers Sriganganagar (Rajasthan)
November 09, 2017 22 Officers DDMs from NABARD, Punjab Region
November 14, 2017 47 Officers  Gariyaband (Chhattisgarh)   
November 14, 2017 105 Students Chandigarh University
November 20, 2017 75 Students Idhipalaraletti Agri. College, Kalavai, Vellore (Tamilnadu)
November 21, 2017 40 Farmers IFFCO, Gurgaon
November 24, 2017 88 Students APAC, Kalavai, Vellore (Tamilnadu)
November 25, 2017 18 Farmers Sri Ganganagar (Rajasthan)
November 25, 2017 24 Farmers Sonbhadra
November 27, 2017 99 Students TRIARD, Perambalur, Tamilnadu Agriculture University
November 27, 2017 24 Farmers Krishi Vistar Samiti, Karnal
December 02, 2017 51 Farmers Department of Agriculture Valia
December 13, 2017 26 Farmers  Vidisha (MP)
December 26, 2017 106 Students Tamil Nadu Agriculture University
December 30, 2017 8 Farmers Kalapipal, Shajoypur (MP)
December 30, 2017 60 Farmers Jammu & Kashmir
January 02, 2018 28 Officers Officers of SDA & H, Karnal Zone , Haryana
January 17, 2018 30 Farmers Jhunjhunu (Rajasthan)
January 24, 2018 50 Farmers Hisar (Haryana)
January 25, 2018 38 Farmers Hisar (Haryana)
January 29, 2018 40 Farmers IWMP, Hisar 
January 30, 2018 50 Farmers eq[;ea=h [ksrh rhFkZ ;kstukUrxZr nfr;k ¼e/; izns”k½

February 03, 2018 52 Farmers Hansi-I  Block, Hisar (Haryana)
February 03, 2018 52 Farmers Hansi-II  Block, Hisar (Haryana)
February 05, 2018 50 Farmers Water Sector Restructuring, Fatehpur (UP)
February 05, 2018 10 Farmers Ekq[;ea=h cht n”kZu ;kstuk fHkaM ¼e/; izns”k½



Table 11.2 : Awareness programmes organised/conducted at / by ICAR – IIWBR, Karnal

S. N. Date No. of participants Subject Organised by
1. June 05, 2017 150 participants World Environment  NABARD and ICAR-IIWBR, 
2. December 03, 2017 100 students from  Day programme at village Karnal
  different s   Raisan, Nilokheri ICAR-IIWBR, Karnal
  chools of Karnal Agricultural Education Day
3. December 05, 2017 290 farmers World Soil.
   Health day at village Rasina (Kaithal) ICAR-IIWBR, Karnal
4. March,17, 2018  200 farmers Webcast of 
  Honourable Prime Minister address 
  from Krishi Unnati Mela, Pusa 
  was organised  ICAR-IIWBR, Karnal
5. 30.10.2017 25 participants Awareness programme  ICAR-IIWBR, Karnal 
    to stop stubble bouring and Dainik Jagran

Table 11.3 : Organization/Participation in Exhibition/Agricultural Awareness Programmes

S.N. Program Date Duration (days) Organized by
1. Krishi Kalyan 
 Mela at Motihari, Bihar April 15-19, 2017 5 ICAR -RCER, Patna
2. World Environment    
 Day programme at village 
 Raisan, Nilokheri June 05, 2017 1 NABARD and ICAR-IIWBR, Karnal
3. Kisan Mela at 
 Rakhra Farm, Patiala September 16, 2017 1 Young Farmers’ Association, 
4. Pt. Deendayal Upadhyay    Rakhra Farm, Patiala
 Krishi Mela, Mathura September 22-24,  2017 3 ICAR-CIRG, Makhdum, Mathura
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 Karyashala : Badalte Jalwayu 
 Parivesh mein Krishi ke Naye Aayaam October 10, 2017 1 ICAR-IIWBR, Karnal
6. Exhibition during ‘World Food 
 India-2017’ at C-Hexagon Park, 
 India Gate, New Delhi. November 3-5, 2017 3 Ministry of Food Processing 
7. Exhibition during National    Industries, GOI, New Delhi.
 Dairy Mela-2017 at ICAR-NDRI, Karnal November 23-25, 2017 3 ICAR-NDRI, Karnal
8. Exhibition during National Seminar 
 at NHRDF, Salaru, Darar, Karnal November 29-30, 2017 2 NHRDF, Salaru, Karnal.
9. Agricultural Education Day December 03, 2017 1 ICAR-IIWBR, Karnal
10. World Soil Health Day at 
 village Rasina, Kaithal December 05, 2017 1 ICAR-IIWBR, Karnal.
11. Foundation Day February 9, 2018 1 ICAR-IIWBR, Karnal
12. Ganna Mela at ICAR- SBI, 
 RS, Karnal February 17, 2018 1 ICAR- SBI, RS, Karnal
13. North Zone Regional
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 Growers Day at Farukhnagar, Haryana. March 21, 2018 1 AB InBev, Bar Malt, Gurgaon, Haryana
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Table 11.4 : Coordination of visits at ICAR-IIWBR, Karnal during 2017-18

Date Number of Visitors Organization
April  06, 2017 25 Students DAV, School, Gannaur, Sonipat (Haryana)
April 12, 2017 87 Students SKNAU, Jobner , Jaipur ( Rajasthan)
April  27, 2017 106 Students Khalsa College, Patiala (Punjab)
May 19, 2017 13 Farmers DDA, Bhind (MP)
June 23, 2017 38 Farmers Project Director (PD), ATMA Shamli (UP)
June 27, 2017 16 Farmers Department of Agriculture Saharanpur (UP)
June 28, 2017 44 Farmers Bijnor (UP)
July 01, 2017 29 Students  B.Sc.(Hons.) Agri. Final year , COA, Bharatpur (Rajasthan)
July 14, 2017 27 Farmers Churu (Rajasthan)
July 15, 2017 47 Farmers Kota (Rajasthan)
July 16, 2017 45 Farmers Alwar (Rajasthan) 
July 16, 2017 36 Farmers Jalore (Rajasthan)
August 22, 2017 13  Farmers Gyaraspur
August 22, 2017 13  Farmers Kurwai
September  18, 2017 98 Students Agri. College & Research Institute,  TNAU
September 19, 2017 52 Students Agri. College & Research Institute, TNAU
September 20, 2017 46 Students Don Bosco College of Agriculture (DBCA), TNAU Affiliated,
   Sagayathottam, Vellore (Tamil Nadu)
September 20, 2017 113 Students Agri. College and Research Institute,  Coimbatore ,Tamilnadu, 
September 22, 2017 19 Farmers Gorkha Ri�es
September 28, 2017 24 Farmers GPS, Model Town, Karnal
October 09, 2017 39 Farmers  Female farmers from Rajkot (Gujarat)
October 10, 2017 47 Students School of Agriculture, ITM University, Gwalior (MP)
October 11, 2017 40 Farmers Chamba (HP)
October 28, 2017 12 Farmers Morena (MP)
November 07, 2017 40 Farmers Jam Nagar (Gujarat)
November 09, 2017 46 Farmers Sriganganagar (Rajasthan)
November 09, 2017 22 Officers DDMs from NABARD, Punjab Region
November 14, 2017 47 Officers  Gariyaband (Chhattisgarh)   
November 14, 2017 105 Students Chandigarh University
November 20, 2017 75 Students Idhipalaraletti Agri. College, Kalavai, Vellore (Tamilnadu)
November 21, 2017 40 Farmers IFFCO, Gurgaon
November 24, 2017 88 Students APAC, Kalavai, Vellore (Tamilnadu)
November 25, 2017 18 Farmers Sri Ganganagar (Rajasthan)
November 25, 2017 24 Farmers Sonbhadra
November 27, 2017 99 Students TRIARD, Perambalur, Tamilnadu Agriculture University
November 27, 2017 24 Farmers Krishi Vistar Samiti, Karnal
December 02, 2017 51 Farmers Department of Agriculture Valia
December 13, 2017 26 Farmers  Vidisha (MP)
December 26, 2017 106 Students Tamil Nadu Agriculture University
December 30, 2017 8 Farmers Kalapipal, Shajoypur (MP)
December 30, 2017 60 Farmers Jammu & Kashmir
January 02, 2018 28 Officers Officers of SDA & H, Karnal Zone , Haryana
January 17, 2018 30 Farmers Jhunjhunu (Rajasthan)
January 24, 2018 50 Farmers Hisar (Haryana)
January 25, 2018 38 Farmers Hisar (Haryana)
January 29, 2018 40 Farmers IWMP, Hisar 
January 30, 2018 50 Farmers eq[;ea=h [ksrh rhFkZ ;kstukUrxZr nfr;k ¼e/; izns”k½

February 03, 2018 52 Farmers Hansi-I  Block, Hisar (Haryana)
February 03, 2018 52 Farmers Hansi-II  Block, Hisar (Haryana)
February 05, 2018 50 Farmers Water Sector Restructuring, Fatehpur (UP)
February 05, 2018 10 Farmers Ekq[;ea=h cht n”kZu ;kstuk fHkaM ¼e/; izns”k½



February 06, 2018 10 Farmers eq[;ea=h [ksrh rhFkZ ;kstukUrxZr fHkaM ¼e/; izns”k½

February 12, 2018 65 Farmers Female farmers from Narnaund,Hisar (Haryana)
February 16, 2018 18 Farmers Datia (MP)
February 17, 2018 34 Farmers Himmat Nagar (Gujarat)
February 23, 2018 50 Farmers KVK, Saharanpur (UP)
February 23, 2018 100 Farmers Block Nissing, Karnal (Haryana)
February 25, 2018 10 Farmers eq[;ea=h [ksrh rhFkZ ;kstukUrxZr vt; oekZ

February 26, 2018 10 Farmers eq[;ea=h [ksrh rhFkZ ;kstukUrxZr vt; oekZ

February 26, 2018 35 Farmers fdlku izf”k{k.k tuin “kkeyh d`f’k foKku ¼m-iz-½

February 27, 2018 52 Farmers Baghpat (UP)
February 27, 2018 37 Farmers Muzaffarnagar (UP)
March 07, 2018 41 Farmers Balasore (Odisha)
March 12, 2018 47 Students College of Horticulture, Mandsour, RVSKVV, Gwalior (MP)
March 13, 2018 50 Agri. Officers Chhattisgarh  
March 17, 2018 31 Farmers Hamirpur (UP)
March 19, 2018 22 Farmers Datia (MP)
March 19, 2018 40 Farmers Jalore (Rajasthan)
March 19, 2018 45 Farmers Bharatpur (Rajasthan)
March 19, 2018 40 Farmers Sonbhadra, vkse xksjk lsok laLFkku vyhx<+

March 19, 2018 48 Farmers Bhadohi 
March 20, 2018 05 Farmers Rajkot (Gujarat)
March 20, 2018 45 Officers Chhattisgarh
March 23, 2018 40 Students B.Sc. Agri., Guru Nanak Collage, Budhwala, Mansa (Punjab)
March 23, 2018 27 Farmers Mandi (HP)

Date  Topic
September 21, 2017 “Bio forti�ed wheat for ensuring nutritional security” during 21 days training programme on “Extension Strategies 

for Nutrition Sensitive Agriculture to Address Sustainable Development Goals” during 2-22 Sept., 2017 at Division of 
Agricultural Extension, IARI, New Delhi.

October 06, 2017 Soft Skill in Policing at Madhuban Police Academy for trainees on traffic
November 7, 2017 (1) Soft Skills for Agril. Students and (2) Positive Motivation 
 During 14 days training programme for B.Sc (Ag) students on personality development at College of Agriculture, 

CCSHAU, Kaul on.
November 28, 2017 “Hindi Bhasha Ka Prachar Avam Prasar Tatha Karya Sthal Par Hindi Bhasha Ka Upyog” during 3 days training 

programme organized during 28-30 November, 2018 at ICAR-IIWBR on” Kushal Sahayak Karmachari ki 
Karyakshamta avam Vyaktitva Vikas.

December 3, 2017 “Agricultural Education: Scope and Career Opportunities” to 100 students from different schools of Karnal on the 
occasion of Agricultural Education Day.  

December 4, 2017 Lecture on ‘Introduction of TSP Programme’ to 43 farmers of 15 villages of Lahaul Valley (HP) in two days Training 
Programme under TSP project on ‘Increasing farm income of the Lahaul Valley Farmers’.

December 6, 2017 Delivered a lecture on on “Vaigyanik Aur Takniki Anuvaad Ki Vyavaharik Samasyayen Avam Unka Samadhan” during 
5 days training programme organized at ICAR-CSSRI, Karnal during 4-8 December, 2017 on” Vishesh takniki 
Prashikshan Karyakram of Kendriya Anuvaad Bureau.

January 23, 2018 “Krishi Me Udhyamita Vikas” during training programme for farmers on “Banaskantha me Vaigyanik Kheti Dwara 
Gehoon ke Utpadan tatha Kisano ki aay me Vriddhi during 22-25 January, 2017. 

March 08, 2017 “Krishi Me Udyamita Ka Vikas” during training programme for farmers on Uttarakhand me gehoon avam jau ki unnat 
khet tatha kisano ki aay ko doguna karna” during 7-9 March, 2018

March 14, 2018 “Designing Training Programme” at EEI, Nilokheri during 16-19 March, 2018 on Training Management
March 15, 2018 “Role of Extension Agencies in Characterization and Conservation of Plant Resources in India” in 10 days short 

course during 12-21 March, 2018 at ICAR-IIWBR, Karnal.
March 28, 2018 “Haridwar me Gehoon avam jau ki Unnat Kheti avam Katai Uprant Prabandhan” Vishay pa vyakhyan diya during 

training programme for Uttarakhand farmers during 26-28 March, 2018
March 13, 2018 Sendhil R delivered a lecture on “Indigenous Technical Knowledge (ITK) and Geographical Indications (GIs) in 

Agriculture and Protection Status” in the Short Course organised at ICAR-IIWBR, Karnal.

Table 11.5 : Lectures delivered
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Date  Topic
24.10.2017 Shooting for Prashnottari programme on Wheat and Barley Cultivation, Krishi Darshan, DD National on 

24.10.2017 and was telecast on 06.11.2017
09.11.2017 1. Shooting for DD Kisan “Vichar-Vimarsh” programme at Delhi
 2. Live phone in programme on wheat cultivation in Krishi Darshan, DD National
12.11.2017 Visit of DD National Krishi Darshan Team to ICAR-IIWBR, Karnal to document success stories of progressive 

farmers of Karnal district
27.02.2018 Shooting for “Vichar-Vimarsh” Programme of DD Kisan was done on 27.02.2018 at Delhi

Table 11.6 : TV programmes on DD National and DD Kisan Channels

WhatsApp group: Farm Advisories_IIWBR

The Farm Advisories on wheat and barley crops were 
shared via WhatsApp group.

Toll Free Phone Number: Through toll free phone 
number of institute (18001801891), large number of 
farmers were updated on wheat and barley cultivation 
and their querries were well addressed.

Advisories Linkage to MANAGE Portal

The advisories issued on different aspects of wheat 
and barley crop were linked / uploaded on the 
MANAGE Portal for wide circulation and use.

Production of Video Film

Video �lm on “Gehoon Ka Peela Ratua” in Hindi was 
produced and uploaded on website.
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AWARDS & RECOGNITION 12
International Awards: 

ICAR bagged the most prestigious BGRI Gene 
Stewardship  Award-2018 for  i ts  outstanding 
contribution in the �eld of Indian Wheat Research 
Programme. The awarded team consist the scientists 
from ICAR-IIWBR Karnal, ICAR-IARI New Delhi, PAU 
Ludhiana and UAS, Dharwad. Dr. T Mahapatra (Secretary 
DARE & DG ICAR) & Dr GP Singh (Director, ICAR-IIWBR, 
Karnal) received the award on behalf of the team in BGRI 
Technical Workshop-2018 held during 14-17 April 2018 
at Marrakech, Morocco. The following person of this 
institute was the part of awarded team.  

Dr Gyanendra Pratap Singh, Director, ICAR-IIWBR, Karnal

Dr Ravish Chatrath, Principal Scientist (Plant Breeding), 
ICAR-IIWBR, Karnal

Dr SC Bhardwaj, Incharge and Principal Scientist (Plant 
Pathology), ICAR-IIWBR, Shimla

Dr Satish Kumar, Scientist (Plant Breeding), ICAR-IIWBR, 
Karnal

Dr CN Mishra, Scientist (Plant Breeding), ICAR-IIWBR, 
Karnal

Dr.Indu Sharma, Retd.- Project Director, IIWBR, Karnal

National Awards: 

Dr Dinesh Kumar and his team was awarded with the 
ICAR most coveted Hari Om Ashram Trust Award 
(2014-15) in Crop & Horticultural Sciences category for 
their outstanding contribution in Potato Research 

Institute Awards 

Dr Sendhil R bestowed with the “Best worker Award 
2017 (Scienti�c category)” for signi�cant contribution 
to Agricultural Economics, Technology Transfer and 
Institution Building during the Foundation Day of ICAR-
IIWBR, Karnal.

Dr Subodh Kumar bestowed with the “Best worker 
Award 2017 (Technical category)” for signi�cant 
contribution to Technical Work during the Foundation 
Day of ICAR-IIWBR, Karnal

Sh Sunil Kumar bestowed with the “Best worker Award 
2017 (Clerical category)” for signi�cant contribution to 
Clerical Work the Foundation Day of ICAR-IIWBR, Karnal

Sh Guman Singh bestowed with the “Best worker 
Award 2017 (Supporting category)” for signi�cant 
contribution to Clerical Work the Foundation Day of 
ICAR-IIWBR, Karnal
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 Dr Anuj Kumar received Best Article Award for “Bharat 
Me Hi Tech Agriculture Ki Sambhavnayen” in Gehoon 
Evam Jau Swarnima. Published by ICAR-IIWBR Karnal.  
2016.

Society Awards 

Dr Ravish Chatrath honoured with the Dr MV Rao 
Memorial Award 2017 by the Society for Advancement 
of Wheat and Barley Research for his outstanding 
contribution to the �eld of Wheat Breeding.

Dr SC Bhardwaj honoured with the Dr. S. Nagrajan 
Memorial Award 2017 by the Society for Advancement 
of Wheat and Barley Research for signi�cant contribution 
to �eld of Wheat Pathology

Dr Sendhil R honoured with the Prof. Mahatim Singh 
Memorial Award 2017 by the Society for Advancement 
of Wheat and Barley Research for signi�cant contribution 
to Agricultural Economics

Dr DP Singh was awarded “KC Mehta and Manoranjan 
Mitra Award” by Indian Phytopathological Society 
during its annual meeting at AAU Jorhat during 15-17 
Feb. 2018.

 Dr DP Singh was awarded “Plant Pathology 
Leadership Award” at Indian Phytopathological Society 
(MEZ) Meeting and National symposium at GBPUAT 
Pantnagar during 21-23 Dec. 2017.

Dr DP Singh was conferred “Honour of Award” by 
Indian Society of Plant Pathologists during National 

Symposium at YSPUH&F Solan (HP)  during 27-28 Sep. 
2017. 

Dr PL Kashyap nominated for M.K. Patel Memorial 
Young Scientist Award (2018)  by the Indian 
Phytopathological Society, New Delhi

Best Paper/ Best Poster /Best Thesis Award

Dr. Sendhil R received the “Best Presentation Award” 
from the Society of Economics and Development for his 
commendable presentation in the 4th national seminar 
held at Punjab Agricultural University on April 07, 2017.

Dr. Ankita Jha received Best Poster Presentation 
Award by Pantnagar Agronomy Society, during 
National Agronomy Congress (20-22 February, 2018) at 
GBPUA&T, Pantnagar.

Dr. Ankita Jha won  Prof. P.D. Mistry Best PhD Thesis 
Award -2017 by Association of Agrometeorologists, 
Anand, Gujarat, India.

Dr. Vanita Pandey  won  Best Poster Presentation 
Award  on the topic 'Molecular approach for selecting 
good bread-making-quality wheat genotypes utilizing 
wbm gene' in International Conference on Microbial, 
Plant and Animal Genome, held during  29-31, Mar 2018 
at  Mody University, Lakshman garh (Rajasthan).

Rajni Devi, won Best Poster Presentation Award on 
the topic “ Identi�cation of physiological and 
biochemical traits associated with tolerance to salinity 
stress in wheat” in a National Conference on “Current 
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held at Punjab Agricultural University on April 07, 2017.

Dr. Ankita Jha received Best Poster Presentation 
Award by Pantnagar Agronomy Society, during 
National Agronomy Congress (20-22 February, 2018) at 
GBPUA&T, Pantnagar.

Dr. Ankita Jha won  Prof. P.D. Mistry Best PhD Thesis 
Award -2017 by Association of Agrometeorologists, 
Anand, Gujarat, India.

Dr. Vanita Pandey  won  Best Poster Presentation 
Award  on the topic 'Molecular approach for selecting 
good bread-making-quality wheat genotypes utilizing 
wbm gene' in International Conference on Microbial, 
Plant and Animal Genome, held during  29-31, Mar 2018 
at  Mody University, Lakshman garh (Rajasthan).

Rajni Devi, won Best Poster Presentation Award on 
the topic “ Identi�cation of physiological and 
biochemical traits associated with tolerance to salinity 
stress in wheat” in a National Conference on “Current 



trends in plant science and molecular biology for food 
security and climate resilient agriculture” held at 
RVSKVV, Gwalior during 15-16 Feb 2018 

Extension / Exhibition Award 

ICAR-IIWBR bagged Best Exhibition Award in an 
exhibition organized during 29-30 November, 2017 at 
NHRDF, Salaru, Darar, Karnal.

ICAR-IIWBR bagged Third Prize for Exhibition Stall in 
National Dairy Mela-2017 held at ICAR-NDRI, Karnal 
during 23-25 November, 2017.

Recognition 

Dr Dinesh Kumar awarded Fellow of Society for 
Advancement of Wheat & Barley Research (Quality & 
Basic Sciences Section)

Dr. D. P. Singh chaired session in IPS (MEZ) symposium 
at Pantnagar and co-chaired during symposia at 
Solan (INSOPP) and IPS (AAU Jorhat) as well as during 
wheat and barley workers' meet at BHU Varanasi. 

Dr. Anil Khippal received an appreciation letter from Dr. 
R.K. Yadav, chairman, Haryana Farmers Commission  for 
his outstanding contribution in conservation agriculture.
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DISTINGUISHED VISITORS 13
Dr SS Khanna , Renowned Soil Scientist and Former Vice 
Chancellor of NDUA&T Faizabad, visited the institute on 

th17  May 2017 and delivered a lecture on Urban Waste 
Management and its Utilization in Crop Production

Sh. Rajendra Singh, World-fame Environmental Activist 
(Jal Purush), made a visit of ICAR-IIWBR, Karnal on the 
occasion of International Yoga Day. In his address to staff 
of this institute, he emphasized on water saving for 
better tomorrow.  On this occasion he planted a sapling 
also as the token of his love to green environment.  

Dr HS Gupta (Former DG, BISA and Ex-Director, IARI New 
Delhi) visited the institute twice on the occasion of  Seed 

thDay & Rabi Workshop (10  October 2017) and on the occasion 
of  RAC meeting of the institute (26-27 October 2017).

Shri Chhabilendra Roul, Special Secretary (DARE) & 
rdSecretary (ICAR) visited ICAR-IIWBR, Karnal on 23  

November 2017.  Shri Roul, in his address emphasized 
the need to create more impact of ICAR-IIWBR 
technologies for food and nutritional security of the 
country.  
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Prof. R.B. Singh,  Chancellor CAU, Imphal and Immediate 
Past President NAAS, New Delhi visited the Institute on 

th9  Feb, 2018 as chief guest on the occasion of  
Foundation Day of  ICAR-IIWBR Karnal. On this occasion 
he delevered Dr VS Mathur memorial lecture on 
Sucssessful Journey of Wheat Improvement.   

Sh RP Singh, Member of Goverening Body of ICAR,New 
thDelhi  viseted the institute on 13  Feb 2018. On this 

occasion he visited the  �elda, labs and museum of the 
institute. He interected with scientists of institute and 
urged to develop sustainable and ecofriendly 
technologies for the farmers and country welfare.  

Dr DK Yadav (Act ADG Seeds), Dr Kuldeep Singh 
(Director NBPGR,New Delhi) and Dr PC Sharma 

th(Director CSSRI,Karnal)  visited the IIWBR Karnal on 16  
Feb, 2018. 

Dr AK Joshi (South Asia Regional Director, CIMMYT, New 
Delhi) and Dr Ravi Singh (distinguished scientist and 
head of Bread Wheat Improvement, CIMMYT Mexico) 

thvisited the institute on 20  Feb, 2018. They visited the 
experimental plots of wheat and interacted with the 
wheat breeders of this institute.
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Sh Radha Mohan Singh, Cabinet  Minister of Agriculture 
& Farmers Welfare, Govt. of India , visited the institute on 

th10  March, 2018. On this occasion he interected with 
scientists and urged to develop more  innovative 
technologies for doubling the farmers income. 

Dr. KV Prabhu, Chairman, PPV&FRA, New Delhi visited 
ththe institute on 12  March 2018. He was the keynote 

speaker on the inaugural function of ICAR sponsored 
short course on Empowering Knowledge on Protection 
of Plant Varieties, IPRs and other Issues in Cereals 
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TRAININGS & CAPACITY BUILDING14
Training: Several training programmes were conducted 
by this institute for strengthening the efficiency of 
scienti�c and technical workforce of agricultural 
institutes in the country. In addition, a number of staff 
members were sent to different places in India and 
outside the country to participate in different training 
programmes. The details of these training programmes 
are given below.

(A) Training organized

1. ICAR sponsored 10- days shor t  course on 
“Harnessing NGS Data for Genetic Improvement in 
Crops ” was organized during 3-12 Oct. 2017 at this 
institute

2. For skill-upgradation and personality development 
of skilled supporting staff, a three-days training 
programme was organized during 28-30 Nov. 2017 
at this institute

3. H u m a n  R e s o u rc e s  M a n a g e m e n t  t r a i n i n g 
programme was organized during 14-16 Dec. 2017 

4. For skill-up gradation and personality development 
of skilled supporting staff, a three-days training 
programme was organized during 18-20 Dec. 2017 

5. Training programme on “Survey and surveillance, 
creation of epiphytotics and uniform disease 
recording in wheat and barley”  was organized 
during 18 - 20 Dec. 2017

6. Training programme on “Methodologies for 
Evaluation of Wheat Quality” was organized during  
5-9 Mar , 2018 at this institute

7. ICAR sponsored 10- days shor t  course on 
“Empowering knowledge on protection of plant 
varieties, IPR and PGR related issues in cereals” was 
organized during 12-21 Mar 2018 at this institute

8. Hand on Training on Quality Seed Production was 
organized during 22-24 Mar 2018 at this institute

(B) Training attended in India

(a) Scienti�c Staff

1. Dr Rinki Khobra (Scientist, Plant Physiology), 
attended a training program on  “ Developing 
Winning Research Proposal in Agricultural 
Research” during 1-5 Sept, 2017 at , NAARM 
Hyderabad

2. Dr Raj Pal Meena (Sr. Scientist, Agronomy) attended 
a training program on “Advances in nutrient 
dynamics for improving nutrient and water use 
efficiency of crops ” during 4-14 Sept,2017 at ICAR-
IISS, Bhopal  

3. Dr Vikas Gupta (Scientist, Plant Breeding), attended 
a training program on Advanced Statistical 
Techniques in Biometrics Training  held during 10 -
30 Aug, 2017 at IASRI, New Delhi.

4. Dr Prem Lal Kashyap and Dr Poonam Jasrotia 
attended pre-surveillance training on SAARC tool 
organised by Satguru at Punjab Agricultural 
University (PAU), Ludhiana on December 12, 2017.

5. Dr. Vanita Pandey attended training programme on 
'Analysis of Experimental Data' at ICAR-NAARM, 
Hyderabad from 19-24th February, 2018.

6. Dr. OP Gupta and Dr. Sneh Narwal attended two 
days training programme on “Internal Auditor 
Training Programme on ISO 9001: 2015 covering full 
ISO standards” held on 12-13 Dec, 2017 at ICAR-
IIWBR, Karnal

7. Dr R S Chhokkar (Pr. Scientist, Agronomy) attended 
a training program on  “Experimental designs and 
Statistical Data Analysis ”during 11-20 Sep 2017 at 
IASRI, Delhi

8. Dr Mamrutha H.M. (Scientist, Plant Physiology), 
attended ICAR sponsored short course on 
Harnessing NGS data for genetic enhancement in 
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crops from October 3-12, 2017, ICAR-IIWBR, Karnal

9. Dr Suman Lata (Pr. Scientist, Computer application 
in Agriculture) attended a  training programme on 
Geospatial  Analysis  for Natural  Resources 
Management using Free and Open Source Software 
(FOSS)-QGIS, ILWIS & R  during  November 16-
25,2017, at NAARM Hyderabad

10. Dr Dinesh Kumar (Pr.  Scientist, Plant Biochemistry) 
and Dr Anil Khippal (Pr. Scientist, Agronomy) 
attended a training Programme on Multivariate 
Data Analysis,  during 14-20 December, at  NAARM 
Hyderabad

11. Dr. Ajay Verma (Pr. Scientist, Ag. Statistics) attended 
a  training programme on Policy Workshop on Big 
Data Analytics in Agriculture, during  8-9 February, 
2018 at  NAARM Hyderabad

(b) Technical Staff

1.  Dr. Subodh Kumar, ACTO at IIWBR-RS, Flowerdale, 
attended training on “Competence enhancement 
programme on motivation and positive thinking for 
Technical Officers of ICAR” at NAARM, Hyderabad 
from Sept. 13- 22, 2017. 

2. Sh. Surendra Singh (ACTO) and Sh. Ramkumar Singh 
(STO) attended  a training programme on 
“Enhancement of professional competence of ICAR 
technical and administrative  professionals" during 
27 -29 June 2017 at NBAGR, Karnal 

3. Sh. Om Singh ( Tech. Assistant) attended  a training 
programme on “Automobile Maintenance, Road 
Safety and Behavioural Skills”  during July 18-22, 
2017 at CIAE, Bhopal

4. Sh. Om Prakash Tuteja (Tech. Officer)  and sh. Madan 
Lal (Tech. Officer) attended  a training programme 
on “Communication and Scienti�c Writing for 
Technical Officer” during January 3-9, 2018 at  
NAARM Hyderabad

5. Smt. Sunita Jaswal (Tech. Officer), Sh. Yogesh Kumar 
(ACTO), Sh. PHP Verma (ACTO), Sh. Surendra 
Singh (ACTO) , Sh. Surendra Singh  (ACTO) and Dr 1 2

Mangal Singh (ACTO) attended HRM-Training 

program on Pro�ciency Enhancement for Working 
in Biochemistry & Biotechnology Laboratory”  
during 14-16 Dec, 2017 at ICAR-IIWBR,  Karnal 

6. Sh Abhay Nagar (ACTO), attended  the “Training 
Programme on KOHA for library staff of ICAR”, 
during 5-9 Feb., 2018  at NAARM Hyderabad

(c) Administrative Staff

1. Sh Sachin Agnihotri (SAO) and Sh Ashok Kathuria 
(AFAO) attended a National level training on 
Procurement and PFMS during 11-15 Sept,  2017 at 
CPRI, Shimla 

2. Sh Ashok Kathuria (AFAO) attended a  training 
programme on OSP for ICAR on GFR during 19-21 
July ,2017 at  ISTM, New Delhi 

3. Sh Krishan Pal (Assistant) Enhancement of 
professional competence of ICAR technical and 
administrative  professionals" during 27 -29 June , 
2017 at NBAGR, Karnal

4. Sh Ashok Kathuria (AFAO) attended a Refresher 
Course for Section Officers, AAOs, AFAOs, Assistant 
of ICAR  during  18-23 January,  2018 at  NAARM 
Hyderabad

(d) Skilled Supporting Staff

1. Smt Amresh, Sh Harinder Singh and Sh. Bhim Sen 
attended a ICAR sponsored training programme on 
“Efficiency Enhancement  and Personality 
Development of Skilled Staff ” during 29-31 Aug., 
2017 at NBAGR, Karnal 

2. Sh Nandan Singh, Sh Biru Ram, Sh Deshraj, Sh Aman 
Kumar, Sh Yashwant Singh, Sh Paramjit Singh and 
Smt Suman Thapa attended a ICAR sponsored 
training programme on “Efficiency Enhancement  
and Personality Development of Skilled Staff ” 
during 28-30 Nov ,2017 at NBAGR, Karnal 

Trainings attended in abroad

1. Dr Gopalareddy K, (Scientist, Plant Breeding) 
attended Basic Wheat Improvement Course-2017 
from 27 Feb to 25 May, 2017 at CIMMYT Mexico

2. Dr SK Singh attended Training on Plant Variety 
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Protection from 19-30 June, 2017 at Wageningen 
University, The Netherlands, under Netherland 
Fellowship Programme.

3. Dr Prem Lal kashyap (Scientist, Plant Pathology)  
attended a  training  programme on Wheat Blast 
and Advanced Wheat Improvement Course 
(Pathology Module) organized by CIMMYT at USDA- 
ARS, USA, National Institute of Agricultural and 
Forestry Innovation, Santa Cruz, Bolivia and 
CIMMYT, Batan during July 18 – August 16, 2017

4. Dr  S endhi l  R  (  S c ient ist  ,  Ag Economics)   
participated in the 6 days Training Program on 
“User-oriented Statistical Downscaling of Climate 
Information in Agriculture and Water Resources” 
organized by the APEC Climate Center (APCC) at 
Busan, South Korea from August 21-26, 2017.

5. Dr CN Mishra ( Scientist , Plant Breeding)  attended 
Basic Wheat Improvement Course 2018  from  28 
Feb  to 21 May, 2018  at CIMMYT, Mexico

Capacity Building: In addition to training programmes, 
a large number of scientists participated in various 
programmes such as conference, seminar, symposia, 
workshop and scienti�c meetings with in country and 
outside the country. The details thereof have been given 
as under.

National programmes:

1. Dr Vanita Pandey participated and made a poster  
presentation on the topic 'Molecular approach for 
selecting good bread-making-quality wheat 
genotypes utilizing wbm gene' in International 
Conference on Microbial, Plant and Animal 
Genome, March 29-31, 2018, Mody University, 
Lakshmangarh, Sikar (Rajasthan).

2. Dr Ankita Jha participated and made a poster 
presentation on the topic “Land use and land cover 
mapping of Karnal using geospatial technology" in 
National Agronomy Congress held during 20-22 
February, 2018 at GBPUA&T, Pantnagar.

3. Dr OP Gupta and Dr Vanita Pandey participated in 
rdexhibition programme 'World Food India' from 3  -

th5  November, at New Delhi.

4. Dr Sneh Narwal attended one day National Seminar 
on “Emerging Trends and Challenges in Biosciences” 

thon 10  march, 2018 at GMN College, Ambala, 
Haryana.

5. Dr Ankita Jha received Best Paper Award (Poster) 
2017 by XIII Agricultural Science Congress, UAS, 
Bengaluru

Foreign Programmes:

1. Dr. G P Singh , Dr. Ravish Chatrath and Dr SC 
Bhardwaj attended a Project Inception Workshop 
for ACIAR funded project entitled Mitigating the 
effect of Stripe Rust on wheat production in South 
Asia and East Africa held during 27-28 Feb., 2018 at 
Dubai, UAE

th2. Dr. Sindhu Sareen attended 8  International 
Triticeae Symposium held at Wernigerode, 
Germany during 12-16 June, 2017  

3. Dr. Karnam Venkatesh made a visit of  Rothamsted 
Research, UK for  attending the  Annual Review 
Meeting of Indo-UK Centre for Improvement of 
Nitrogen Use Efficiency in Wheat (INEW) during 5-6 
June, 2017, the course on Phenotyping and 
Phenomics during 7-9 June, 2017 and Wheat 
Genetics and Marker Development during 12-16 
June, 2017   

4. Dr. DP Singh visited Dhaka, Bangladesh to 
participate in Wheat Blast Workshop from 13-14     
July 2017.

5. Dr. Sewa Ram  visited CIMMYT, Mexico from March 
10 – 25, 2018 for  attending  the  International 
Gluten Workshop along with Latin American 
Cereals Conference and Global Wheat Programme 
Visitor's week 

6. Dr. Ravish Chatrath, visited CIMMYT, Mexico from 
19-23 March, 2018 to make selections in Harvest 
Plus trials and participate in visitor's Week for 
familiarization with  ongoing research activities  at 
CIMMYT
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RESEARCH PROJECTS 15
(A)  Institute Projects

S.No. Project Code Title of the project/  Name of the Project Leader (PL), Date  Date 
  sub-project  Principal Investigator of Start  of completion
    (PI) and Co-PI/s
1 CRSCIIWBRCIL Multilocational and  PL: Dr GP Singh   Continuous  Continuous 
 201500100182 Multidisciplinary Research  Co-PIs: All the Scientists  nature nature 
  Programme on Wheat and  of ICAR-IIWBR
  Barley Improvement
 
2 CRSCIIWBRSIL Genetic resources and  PL: Dr. BS Tyagi
 201500200183 pre-breeding for wheat
   improvement
 CRSCIIWBRSIL Wheat improvement utilizing  PI: Dr. BS Tyagi
 201500200183.1* novel  germplasm resources  Co-PIs/Collaborators: Drs. 
  through pre-breeding Sindhu Sareen,  Vikas Gupta, Nov, 2015 Oct, 2020
   Arun Gupta,  Gyanendra Singh,
    Raj Kumar, Hanif KhaN
 CRSCIIWBRSIL Management of wheat and  PI: Dr. Arun Gupta
 201500200183.2 barley genetic resources for   Co-PIs/Collaborators: 
  utilization in crop improvement Charan Singh, Vishnu Kumar

3 CRSCIIWBRSIL201 Developing high  PL: Dr. Ravish Chatrath
 500300184 yielding and climate 
  resilient wheat varieties
 CRSCIIWBRSIL20 Breeding wheat genotypes  PI: Dr. Ravish Chatrath
 1500300184.1 for North-Western Plains Co-PIs/Collaborators: Drs. GP Singh,
   Satish Kumar, Raj Kumar, Sudheer  Nov, 2015 Oct, 2020
   Kumar, Poonam Jasrotia, Mamrutha 
   HM,  OP Gangwar, Vanita Pandey, 
   Sh. Om Prakash , Madan Lal
 CRSCIIWBRSIL Breeding wheat genotypes  PI: Dr. Gyanendra Singh 
 201500300184.2 for Eastern regions Co-PIs/Collaborators: Drs. AK Sharma, 
   Charan  Singh, Vikas Gupta, Sonia 
   Sheoran, Sindhu Sareen,
   DP Singh, Sewa Ram
 CRSCIIWBRSIL20 Breeding wheat genotypes  PI: Dr. SK Singh
 1500300184.3 for warmer areas Co-PIs/Collaborators: Drs. Vinod Tiwari, 
   Lokendra Kumar, Rinki , Pradeep Sharma, 
   RK Gupta, PL Kashyap
 CRSCIIWBRSIL Utilizing winter wheats  PI: Dr. Vinod Tiwari
 201500300184.4 for spring wheat improvement Co-PIs/Collaborators: Drs. CN Mishra,
   Rajender Singh, Lakshmi Kant (Almora)
 CRSCIIWBRSIL Improvement of wheat  PI: Dr. K Venkatesh
 201500300184.5 for grain quality Co-PIs/Collaborators: Drs. BS Tyagi, 
    Gopalareddy K, Vanita Pandey



Protection from 19-30 June, 2017 at Wageningen 
University, The Netherlands, under Netherland 
Fellowship Programme.

3. Dr Prem Lal kashyap (Scientist, Plant Pathology)  
attended a  training  programme on Wheat Blast 
and Advanced Wheat Improvement Course 
(Pathology Module) organized by CIMMYT at USDA- 
ARS, USA, National Institute of Agricultural and 
Forestry Innovation, Santa Cruz, Bolivia and 
CIMMYT, Batan during July 18 – August 16, 2017

4. Dr  S endhi l  R  (  S c ient ist  ,  Ag Economics)   
participated in the 6 days Training Program on 
“User-oriented Statistical Downscaling of Climate 
Information in Agriculture and Water Resources” 
organized by the APEC Climate Center (APCC) at 
Busan, South Korea from August 21-26, 2017.

5. Dr CN Mishra ( Scientist , Plant Breeding)  attended 
Basic Wheat Improvement Course 2018  from  28 
Feb  to 21 May, 2018  at CIMMYT, Mexico

Capacity Building: In addition to training programmes, 
a large number of scientists participated in various 
programmes such as conference, seminar, symposia, 
workshop and scienti�c meetings with in country and 
outside the country. The details thereof have been given 
as under.

National programmes:

1. Dr Vanita Pandey participated and made a poster  
presentation on the topic 'Molecular approach for 
selecting good bread-making-quality wheat 
genotypes utilizing wbm gene' in International 
Conference on Microbial, Plant and Animal 
Genome, March 29-31, 2018, Mody University, 
Lakshmangarh, Sikar (Rajasthan).

2. Dr Ankita Jha participated and made a poster 
presentation on the topic “Land use and land cover 
mapping of Karnal using geospatial technology" in 
National Agronomy Congress held during 20-22 
February, 2018 at GBPUA&T, Pantnagar.

3. Dr OP Gupta and Dr Vanita Pandey participated in 
rdexhibition programme 'World Food India' from 3  -

th5  November, at New Delhi.

4. Dr Sneh Narwal attended one day National Seminar 
on “Emerging Trends and Challenges in Biosciences” 

thon 10  march, 2018 at GMN College, Ambala, 
Haryana.

5. Dr Ankita Jha received Best Paper Award (Poster) 
2017 by XIII Agricultural Science Congress, UAS, 
Bengaluru

Foreign Programmes:

1. Dr. G P Singh , Dr. Ravish Chatrath and Dr SC 
Bhardwaj attended a Project Inception Workshop 
for ACIAR funded project entitled Mitigating the 
effect of Stripe Rust on wheat production in South 
Asia and East Africa held during 27-28 Feb., 2018 at 
Dubai, UAE

th2. Dr. Sindhu Sareen attended 8  International 
Triticeae Symposium held at Wernigerode, 
Germany during 12-16 June, 2017  

3. Dr. Karnam Venkatesh made a visit of  Rothamsted 
Research, UK for  attending the  Annual Review 
Meeting of Indo-UK Centre for Improvement of 
Nitrogen Use Efficiency in Wheat (INEW) during 5-6 
June, 2017, the course on Phenotyping and 
Phenomics during 7-9 June, 2017 and Wheat 
Genetics and Marker Development during 12-16 
June, 2017   

4. Dr. DP Singh visited Dhaka, Bangladesh to 
participate in Wheat Blast Workshop from 13-14     
July 2017.

5. Dr. Sewa Ram  visited CIMMYT, Mexico from March 
10 – 25, 2018 for  attending  the  International 
Gluten Workshop along with Latin American 
Cereals Conference and Global Wheat Programme 
Visitor's week 

6. Dr. Ravish Chatrath, visited CIMMYT, Mexico from 
19-23 March, 2018 to make selections in Harvest 
Plus trials and participate in visitor's Week for 
familiarization with  ongoing research activities  at 
CIMMYT
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RESEARCH PROJECTS 15
(A)  Institute Projects

S.No. Project Code Title of the project/  Name of the Project Leader (PL), Date  Date 
  sub-project  Principal Investigator of Start  of completion
    (PI) and Co-PI/s
1 CRSCIIWBRCIL Multilocational and  PL: Dr GP Singh   Continuous  Continuous 
 201500100182 Multidisciplinary Research  Co-PIs: All the Scientists  nature nature 
  Programme on Wheat and  of ICAR-IIWBR
  Barley Improvement
 
2 CRSCIIWBRSIL Genetic resources and  PL: Dr. BS Tyagi
 201500200183 pre-breeding for wheat
   improvement
 CRSCIIWBRSIL Wheat improvement utilizing  PI: Dr. BS Tyagi
 201500200183.1* novel  germplasm resources  Co-PIs/Collaborators: Drs. 
  through pre-breeding Sindhu Sareen,  Vikas Gupta, Nov, 2015 Oct, 2020
   Arun Gupta,  Gyanendra Singh,
    Raj Kumar, Hanif KhaN
 CRSCIIWBRSIL Management of wheat and  PI: Dr. Arun Gupta
 201500200183.2 barley genetic resources for   Co-PIs/Collaborators: 
  utilization in crop improvement Charan Singh, Vishnu Kumar

3 CRSCIIWBRSIL201 Developing high  PL: Dr. Ravish Chatrath
 500300184 yielding and climate 
  resilient wheat varieties
 CRSCIIWBRSIL20 Breeding wheat genotypes  PI: Dr. Ravish Chatrath
 1500300184.1 for North-Western Plains Co-PIs/Collaborators: Drs. GP Singh,
   Satish Kumar, Raj Kumar, Sudheer  Nov, 2015 Oct, 2020
   Kumar, Poonam Jasrotia, Mamrutha 
   HM,  OP Gangwar, Vanita Pandey, 
   Sh. Om Prakash , Madan Lal
 CRSCIIWBRSIL Breeding wheat genotypes  PI: Dr. Gyanendra Singh 
 201500300184.2 for Eastern regions Co-PIs/Collaborators: Drs. AK Sharma, 
   Charan  Singh, Vikas Gupta, Sonia 
   Sheoran, Sindhu Sareen,
   DP Singh, Sewa Ram
 CRSCIIWBRSIL20 Breeding wheat genotypes  PI: Dr. SK Singh
 1500300184.3 for warmer areas Co-PIs/Collaborators: Drs. Vinod Tiwari, 
   Lokendra Kumar, Rinki , Pradeep Sharma, 
   RK Gupta, PL Kashyap
 CRSCIIWBRSIL Utilizing winter wheats  PI: Dr. Vinod Tiwari
 201500300184.4 for spring wheat improvement Co-PIs/Collaborators: Drs. CN Mishra,
   Rajender Singh, Lakshmi Kant (Almora)
 CRSCIIWBRSIL Improvement of wheat  PI: Dr. K Venkatesh
 201500300184.5 for grain quality Co-PIs/Collaborators: Drs. BS Tyagi, 
    Gopalareddy K, Vanita Pandey



4 CRSCIIWBRSIL Basic and genetic  PL: Dr. Ratan Tiwari
 201500400185 studies in wheat
 CRSCIIWBRSIL Genomics guided exploration PI: Dr. Ratan Tiwari
 201500400185.1  for stress tolerance in wheat Co-PIs/Collaborators: Rajender Singh, 
   Pradeep Sharma, Sonia Sheoran
 CRSCIIWBRSIL Genetic studies and molecular  PI: Dr. Rekha Malik
 201500400185.2 mapping for rust Co-PIs/Collaborators: Satish Kumar, 
   resistance in wheat CN Mishra, Pramod Kumar
 CRSCIIWBRSIL Exploring physiological,  PI: Dr. Mamrutha HM 
 201500400185.3 biochemical and anatomical  Co-PIs/Collaborators: 
  variations in wheat Rinki, Sneh Narwal, Rajender Singh

5 CRSCIIWBRSIL Management of major diseases  PL: Dr. DP Singh
 201500500186 and insect pests of wheat in an   
  agro-ecological approach 
  under changing climate
 CRSCIIWBRSIL Development of eco-friendly  PI: Dr. Sudheer Kumar
 201500500186.1 technologies for management  Co-PIs/Collaborators: Nov, 2015 Oct, 2020
  of  rusts, spot blotch, bunts   Drs. D.P. Singh, PL Kashyap
  and smuts in wheat
 CRSCIIWBRSIL Management of major insect  PI: Dr. Poonam Jasrotia  
 201500500186.2 pests of wheat under �eld  Co-PIs/Collaborators: 
  and storage conditions  Dr. Raj Kumar

6 CRSCIIWBRSIL Physiologic specialization,  PL: Dr. S.C. Bhardwaj Nov, 2015 Oct, 2020
 201500600187 resistance and molecular 
  studies on wheat and barley rusts
 CRSCIIWBRSIL Physiologic specialization in  PI: Dr. S.C. Bhardwaj
 201500600187.1 brown rust of wheat,  barley  Co-PIs/Collaborators: Drs. Hanif Khan,
  and genetics of rust resistance  Pramod Prasad, Siddanna Savadi, 
   Subodh Kumar
 CRSCIIWBRSIL Monitoring variability in yellow  PI: Dr. O.P. Gangwar
 201500600187.2 rust of wheat, barley and  Co-PIs/Collaborators:
  genetics of rust resistance Dr. Subodh Kumar
 CRSCIIWBRSIL Physiologic specialization,  PI: Dr. Pramod Prasad
 201500600187.3 genetics of resistance in black Co-PIs/Collaborators: 
   rust of wheat and barley Dr. Siddanna Savadi
 CRSCIIWBRSIL Genetic and molecular studies PI: Dr. Hanif Khan
 201500600187.4  on rust resistance and  Co-PIs/Collaborators: 
  breeding wheat for multiple  Drs. SC Bhardwaj, OP Gangwar, 
  rust resistances Siddanna Savadi

7 CRSCIIWBRSIL Improving crop productivity PL: Dr RK Sharma
 201500700188  through efficient 
  input management
 CRSCIIWBRSIL Nutrient management   PI: Dr SC Gill
 201500700188.1 strategies for wheat based Co-PIs/Collaborators:
  cropping systems  Drs. RK Sharma, RS Chhokar
 CRSCIIWBRSIL Developing effective weed  PI: Dr RS Chhokar Nov, 2015 Oct, 2020
 201500700188.2 management solutions  Co-PIs/Collaborators: Drs.  
  in wheat RK Sharma, SC Gill, Rajender Singh
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 CRSCIIWBRSIL Improving water useefficiency PI: Dr RP Meena
 201500700188.3  and mitigate abiotic stresses
  stresses in wheat under conservation
   and conventional  tillage practices
 CRSCIIWBRSIL Production estimation of wheat  PI: Dr Ankita Jha
 201500700188.4 using remote sensing and  Co-PIs/Collaborators: 
  modelling in Haryana Dr. Rajeev Ranjan, AS Nain
8 CRSCIIWBRSIL Enhancing productivity and  PL/PI: Dr. S. C. TripathiCo-PIs/ Nov, 2015 Oct, 2020
 201500800189 pro�tability of wheat based  Collaborators: Dr. S.C. Gill,   
  cropping system for  Raj Pal Meena
  marginal farmers
 CRSCIIWBRSIL Improvement of Industrial PL: Dr. Sewa Ram
 201500900190  and Nutritional Quality 
  of Wheat
 CRSCIIWBRSIL Improvement of processing  PI: Dr. Sewa Ram Nov, 2015 Oct, 2020
 201500900190.1 and nutritional quality of  Co-PIs/Collaborators: 
   wheat using biochemical/ Dr. B.S. Tyagi, Sneh Narwal, 
  molecular approach Vanita Pandey
 CRSCIIWBRSIL Studies on the Bioactive PI: Dr. Sneh Narwal
 201500900190.2  Compounds in Wheat  Co-PIs/Collaborators: 
  and Barley  Dr. Sonia Sheoran, Dinesh Kumar

10 CRSCIIWBRSIL Development of barley varieties PL: Dr. AS Kharub
 201501000191  and technologies for yield, biotic
   & abiotic stresses and quality
 CRSCIIWBRSIL Improvement of malt, feed, food  PI: Dr. Vishnu Kumar
 201501000191.1 and dual purpose barley for  Co-PIs/Collaborators: 
  better yield, quality and biotic  Drs Chuni Lal, Jogendra Singh, 
  and abiotic stresses Lokendra Kumar, Sudheer Kumar, 
    Dinesh Kumar, Rekha Malik, Nov, 2015 Oct, 2020
    Poonam Jasrotia,  Rinki
 CRSCIIWBRSIL Agronomic interventions for PI: Dr. Anil Khippal
 201501000191.2  better yield and quality of barley  Co-PIs/Collaborators: Drs 
  changing climatic conditions AS Kharub, Dinesh Kumar, 
   Mamrutha HM, under  
   Subhash Katare, Anuj Kumar, 
   Ashwini Kumar (IARI-RS, Karnal)
11 CRSCIIWBRSIL Evaluation, Transfer and Impact  PL: Dr. Satyavir Singh
 201501100192 Assessment of Wheat and 
  Barley Production Technologies
 CRSCIIWBRSIL Diagnosis of zero tillage PI: Dr. Anuj Kumar
 201501100192.1  based rice- wheat system  Co-PIs/Collaborators:
  in Haryana  Drs Satyavir Singh, Sendhil R
 CRSCIIWBRSIL Identifying yield gaps, resource use PI: Dr. Sendhil R Nov, 2015 Oct, 2020
 201501100192.2  and adaptation strategies in  Co-PIs/Collaborators: 
  vulnerable regions of wheat  Drs Satyavir Singh, 
  and barley production against   Anuj Kumar, Ajit Kharub, 
  climate change Ankita Jha
12 CRSCIIWBRSIL Use of GIS and statistical  PL: Dr. Ravish Chatrath Nov, 2015 Oct, 2020
 201501200193 techniques for wheat & barley 



4 CRSCIIWBRSIL Basic and genetic  PL: Dr. Ratan Tiwari
 201500400185 studies in wheat
 CRSCIIWBRSIL Genomics guided exploration PI: Dr. Ratan Tiwari
 201500400185.1  for stress tolerance in wheat Co-PIs/Collaborators: Rajender Singh, 
   Pradeep Sharma, Sonia Sheoran
 CRSCIIWBRSIL Genetic studies and molecular  PI: Dr. Rekha Malik
 201500400185.2 mapping for rust Co-PIs/Collaborators: Satish Kumar, 
   resistance in wheat CN Mishra, Pramod Kumar
 CRSCIIWBRSIL Exploring physiological,  PI: Dr. Mamrutha HM 
 201500400185.3 biochemical and anatomical  Co-PIs/Collaborators: 
  variations in wheat Rinki, Sneh Narwal, Rajender Singh

5 CRSCIIWBRSIL Management of major diseases  PL: Dr. DP Singh
 201500500186 and insect pests of wheat in an   
  agro-ecological approach 
  under changing climate
 CRSCIIWBRSIL Development of eco-friendly  PI: Dr. Sudheer Kumar
 201500500186.1 technologies for management  Co-PIs/Collaborators: Nov, 2015 Oct, 2020
  of  rusts, spot blotch, bunts   Drs. D.P. Singh, PL Kashyap
  and smuts in wheat
 CRSCIIWBRSIL Management of major insect  PI: Dr. Poonam Jasrotia  
 201500500186.2 pests of wheat under �eld  Co-PIs/Collaborators: 
  and storage conditions  Dr. Raj Kumar

6 CRSCIIWBRSIL Physiologic specialization,  PL: Dr. S.C. Bhardwaj Nov, 2015 Oct, 2020
 201500600187 resistance and molecular 
  studies on wheat and barley rusts
 CRSCIIWBRSIL Physiologic specialization in  PI: Dr. S.C. Bhardwaj
 201500600187.1 brown rust of wheat,  barley  Co-PIs/Collaborators: Drs. Hanif Khan,
  and genetics of rust resistance  Pramod Prasad, Siddanna Savadi, 
   Subodh Kumar
 CRSCIIWBRSIL Monitoring variability in yellow  PI: Dr. O.P. Gangwar
 201500600187.2 rust of wheat, barley and  Co-PIs/Collaborators:
  genetics of rust resistance Dr. Subodh Kumar
 CRSCIIWBRSIL Physiologic specialization,  PI: Dr. Pramod Prasad
 201500600187.3 genetics of resistance in black Co-PIs/Collaborators: 
   rust of wheat and barley Dr. Siddanna Savadi
 CRSCIIWBRSIL Genetic and molecular studies PI: Dr. Hanif Khan
 201500600187.4  on rust resistance and  Co-PIs/Collaborators: 
  breeding wheat for multiple  Drs. SC Bhardwaj, OP Gangwar, 
  rust resistances Siddanna Savadi

7 CRSCIIWBRSIL Improving crop productivity PL: Dr RK Sharma
 201500700188  through efficient 
  input management
 CRSCIIWBRSIL Nutrient management   PI: Dr SC Gill
 201500700188.1 strategies for wheat based Co-PIs/Collaborators:
  cropping systems  Drs. RK Sharma, RS Chhokar
 CRSCIIWBRSIL Developing effective weed  PI: Dr RS Chhokar Nov, 2015 Oct, 2020
 201500700188.2 management solutions  Co-PIs/Collaborators: Drs.  
  in wheat RK Sharma, SC Gill, Rajender Singh
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 CRSCIIWBRSIL Improving water useefficiency PI: Dr RP Meena
 201500700188.3  and mitigate abiotic stresses
  stresses in wheat under conservation
   and conventional  tillage practices
 CRSCIIWBRSIL Production estimation of wheat  PI: Dr Ankita Jha
 201500700188.4 using remote sensing and  Co-PIs/Collaborators: 
  modelling in Haryana Dr. Rajeev Ranjan, AS Nain
8 CRSCIIWBRSIL Enhancing productivity and  PL/PI: Dr. S. C. TripathiCo-PIs/ Nov, 2015 Oct, 2020
 201500800189 pro�tability of wheat based  Collaborators: Dr. S.C. Gill,   
  cropping system for  Raj Pal Meena
  marginal farmers
 CRSCIIWBRSIL Improvement of Industrial PL: Dr. Sewa Ram
 201500900190  and Nutritional Quality 
  of Wheat
 CRSCIIWBRSIL Improvement of processing  PI: Dr. Sewa Ram Nov, 2015 Oct, 2020
 201500900190.1 and nutritional quality of  Co-PIs/Collaborators: 
   wheat using biochemical/ Dr. B.S. Tyagi, Sneh Narwal, 
  molecular approach Vanita Pandey
 CRSCIIWBRSIL Studies on the Bioactive PI: Dr. Sneh Narwal
 201500900190.2  Compounds in Wheat  Co-PIs/Collaborators: 
  and Barley  Dr. Sonia Sheoran, Dinesh Kumar

10 CRSCIIWBRSIL Development of barley varieties PL: Dr. AS Kharub
 201501000191  and technologies for yield, biotic
   & abiotic stresses and quality
 CRSCIIWBRSIL Improvement of malt, feed, food  PI: Dr. Vishnu Kumar
 201501000191.1 and dual purpose barley for  Co-PIs/Collaborators: 
  better yield, quality and biotic  Drs Chuni Lal, Jogendra Singh, 
  and abiotic stresses Lokendra Kumar, Sudheer Kumar, 
    Dinesh Kumar, Rekha Malik, Nov, 2015 Oct, 2020
    Poonam Jasrotia,  Rinki
 CRSCIIWBRSIL Agronomic interventions for PI: Dr. Anil Khippal
 201501000191.2  better yield and quality of barley  Co-PIs/Collaborators: Drs 
  changing climatic conditions AS Kharub, Dinesh Kumar, 
   Mamrutha HM, under  
   Subhash Katare, Anuj Kumar, 
   Ashwini Kumar (IARI-RS, Karnal)
11 CRSCIIWBRSIL Evaluation, Transfer and Impact  PL: Dr. Satyavir Singh
 201501100192 Assessment of Wheat and 
  Barley Production Technologies
 CRSCIIWBRSIL Diagnosis of zero tillage PI: Dr. Anuj Kumar
 201501100192.1  based rice- wheat system  Co-PIs/Collaborators:
  in Haryana  Drs Satyavir Singh, Sendhil R
 CRSCIIWBRSIL Identifying yield gaps, resource use PI: Dr. Sendhil R Nov, 2015 Oct, 2020
 201501100192.2  and adaptation strategies in  Co-PIs/Collaborators: 
  vulnerable regions of wheat  Drs Satyavir Singh, 
  and barley production against   Anuj Kumar, Ajit Kharub, 
  climate change Ankita Jha
12 CRSCIIWBRSIL Use of GIS and statistical  PL: Dr. Ravish Chatrath Nov, 2015 Oct, 2020
 201501200193 techniques for wheat & barley 



*Sub-project

(B)     Externally Funded projects: 

   improvement in climate
   change scenario
 CRSCIIWBRSIL Biplot analysis for GxE  PI: Dr. Ajay Verma
 201501200193.1 interaction in wheat and 
  barley trials
 CRSCIIWBRSIL Impact of temperature variations  PI: Dr. Suman Lata
 201501200193.2 on wheat yield and its Agro-climatic Co-PIs/Collaborators: 
   suitability assessment at different  Drs Ankita Jha
  locations using GIS techniques
 CRSCIIWBRSIL Design, development and  PI: Dr. Suman Lata Oct, 2017 Oct, 2019
 201501200193.3 maintainance of mobile application  Co-PIs/Collaborators:
  on barley crop information for  Dr. AS Kharub 
  farmers in Hindi

SN Title  Associated scientists Collaborating centres Funding  Total  Date   Date of 
 of the project (PI and Co-PI) (if any) Agency  budget   of start  completion 
  Date of completion    (Rs in lakh)
1 Mining alleles for Dr. Ratan Tiwari (PI) Punjab Agricultural DST, Govt. 18.56 Sept., 2015  Sept., 2017
  heat tolerance of    University  of India   (Completed)
 wheat in Australian  Ludhiana,  ICAR-IIWBR,
 and Indian    Karnal , Australian
 environments   Centre for Plant 
    Functional Genomics, 
   University of Adelaide,
    Australia  
2 Improvement of Dr. Sewa Ram (PI) ICAR-IIWBR DBT, Govt. 40.17 March 2015 March.2018
 biscuit making quality    of India
 of Indian wheats  
 utilizing molecular
 approach –
 IInd Phase

3 Conservation  Dr RK Sharma (PI) CRIDA,IIFSRIISS, ICAR 40.00 Sept 2015 Sept., 2020
 agriculture for   IARI,CIAE
 enhancing the   DWR,RCER
 productivity and  CSSRI,CRRI
 pro�tability of wheat  IIWBR,NIASM
  based system

4 Induction of high  Dr. Satish Kumar (PI), - BRNS 25.05 Aug., 2017 Aug., 2020
 biomass and yellow 
 rust resistance 
 through gamma 
 radiations in wheat 
 varieties HD2967 
 and WH1105through 
 gamma radiations in 
 wheat varieties 
 HD2967 and WH1105
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5 Combining �eld  Dr Pradeep  IIWBR Karnal, NIASM DBT-BBSRC  147.11 Feb., 2015 Feb., 2018
 phenotyping and  Sharma (PI), Baramati , RAR Station (CGAT)
 next generation   Durgapura (Rajasthan),
 genetics to uncover   CERW,  SDAU Vijapur, 
 markers, genes and   University of Liverpool,
 biology underlying   Rothamsted Research I
 drought tolerance   nstitute, Lancaster 
 in wheat  University. 

6 Identi�cation and  Dr Pradeep  IIWBR LBSYSA  30.0 May, 2016 May, 2019 
 characterization of  Sharma (PI),  challenging 
 terminal heat    scheme by ICAR
 responsive microRNA    
 in wheat

7 Molecular approaches  Dr. Sonia IIWBR ICAR  40.80 May 2015 March, 2020
 for mapping of novel  Sheoran (PI), IARI (Incentivizing 
 gene(s)/ QTL(s) for  Dr. Satish  CSSRI Research in 
 resistance/ tolerance  Kumar (Co-PI), JNKVV  Agriculture)
 to different stresses  Dr. Prem Lal  Powarkheda
 in Rice, Wheat,  Kashyap (Co-PI) 
 Chickpea and 
  Mustard  including 
 Sheath Blight Complex
 Genomics and Resistance 
 Mechanism- 
 Component Wheat. 

8 Marker assisted  Dr. Gyanendra  IARI, New Delhi, DBT 120.89 March,2018 March,2021 
 breeding for  Singh (PI) CCS, University, 
 drought  Co-PI-Dr. BS Tyagi Meerut
 tolerance Dr. Sindhu Sareen 
  Dr. Sonia Sheoran
  Dr. Vikas Gupta

9 Phenotyping and  Dr Sindhu Sareen (PI), IIWBR,Karnal ICAR 44.50 Jan. 2015 Jan.2020
 genetic enhancement BS Tyagi (Co-PI) JNKVV,  (NICRA  for 
 for tolerance to   Powarkheda  – Strategic 2018-19
 prioritized abiotic   MPKV, Akola Research 
 and biotic stresses   UAS, Dharwad Component)
 in wheat 

10 Indo-UK Centre for Dr K Venkatesh Lead Centre: Department 850.66  June 2016 June 2019
 the improvement  (PI) ICAR-IIWBR, Karnal of 
 of Nitrogen use   Collaborating Biotechnology
 Efficiency in    Centres:
 Wheat (INEW)  IARI, New Delhi 
   NRCPB, New Delhi
   NBPGR, New Delhi
   BISA, Ludhiana
   PAU, Ludhiana



*Sub-project

(B)     Externally Funded projects: 

   improvement in climate
   change scenario
 CRSCIIWBRSIL Biplot analysis for GxE  PI: Dr. Ajay Verma
 201501200193.1 interaction in wheat and 
  barley trials
 CRSCIIWBRSIL Impact of temperature variations  PI: Dr. Suman Lata
 201501200193.2 on wheat yield and its Agro-climatic Co-PIs/Collaborators: 
   suitability assessment at different  Drs Ankita Jha
  locations using GIS techniques
 CRSCIIWBRSIL Design, development and  PI: Dr. Suman Lata Oct, 2017 Oct, 2019
 201501200193.3 maintainance of mobile application  Co-PIs/Collaborators:
  on barley crop information for  Dr. AS Kharub 
  farmers in Hindi

SN Title  Associated scientists Collaborating centres Funding  Total  Date   Date of 
 of the project (PI and Co-PI) (if any) Agency  budget   of start  completion 
  Date of completion    (Rs in lakh)
1 Mining alleles for Dr. Ratan Tiwari (PI) Punjab Agricultural DST, Govt. 18.56 Sept., 2015  Sept., 2017
  heat tolerance of    University  of India   (Completed)
 wheat in Australian  Ludhiana,  ICAR-IIWBR,
 and Indian    Karnal , Australian
 environments   Centre for Plant 
    Functional Genomics, 
   University of Adelaide,
    Australia  
2 Improvement of Dr. Sewa Ram (PI) ICAR-IIWBR DBT, Govt. 40.17 March 2015 March.2018
 biscuit making quality    of India
 of Indian wheats  
 utilizing molecular
 approach –
 IInd Phase

3 Conservation  Dr RK Sharma (PI) CRIDA,IIFSRIISS, ICAR 40.00 Sept 2015 Sept., 2020
 agriculture for   IARI,CIAE
 enhancing the   DWR,RCER
 productivity and  CSSRI,CRRI
 pro�tability of wheat  IIWBR,NIASM
  based system

4 Induction of high  Dr. Satish Kumar (PI), - BRNS 25.05 Aug., 2017 Aug., 2020
 biomass and yellow 
 rust resistance 
 through gamma 
 radiations in wheat 
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 and WH1105through 
 gamma radiations in 
 wheat varieties 
 HD2967 and WH1105
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5 Combining �eld  Dr Pradeep  IIWBR Karnal, NIASM DBT-BBSRC  147.11 Feb., 2015 Feb., 2018
 phenotyping and  Sharma (PI), Baramati , RAR Station (CGAT)
 next generation   Durgapura (Rajasthan),
 genetics to uncover   CERW,  SDAU Vijapur, 
 markers, genes and   University of Liverpool,
 biology underlying   Rothamsted Research I
 drought tolerance   nstitute, Lancaster 
 in wheat  University. 

6 Identi�cation and  Dr Pradeep  IIWBR LBSYSA  30.0 May, 2016 May, 2019 
 characterization of  Sharma (PI),  challenging 
 terminal heat    scheme by ICAR
 responsive microRNA    
 in wheat

7 Molecular approaches  Dr. Sonia IIWBR ICAR  40.80 May 2015 March, 2020
 for mapping of novel  Sheoran (PI), IARI (Incentivizing 
 gene(s)/ QTL(s) for  Dr. Satish  CSSRI Research in 
 resistance/ tolerance  Kumar (Co-PI), JNKVV  Agriculture)
 to different stresses  Dr. Prem Lal  Powarkheda
 in Rice, Wheat,  Kashyap (Co-PI) 
 Chickpea and 
  Mustard  including 
 Sheath Blight Complex
 Genomics and Resistance 
 Mechanism- 
 Component Wheat. 

8 Marker assisted  Dr. Gyanendra  IARI, New Delhi, DBT 120.89 March,2018 March,2021 
 breeding for  Singh (PI) CCS, University, 
 drought  Co-PI-Dr. BS Tyagi Meerut
 tolerance Dr. Sindhu Sareen 
  Dr. Sonia Sheoran
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11 Tribal-Sub-Plan Dr.Satyavir Singh (PI) IIWBR, Karnal. Ministry of 11.50 2015 2020
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 Improving the  Dr.Sendhil R MPUAT, Udaipur and
 Socio-economic  (Co-PI) JNKVV, Jabalpur Farmers
 Condition and   IGKVV, Bilaspur Welfare
 Livelihood of Tribes   BAU, Ranchi
 in India through   UAS, Dharwad
 Extension Education 
 and Development 
 Programmes
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   (Co-PI)  Welfare 
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 Seed production in Dr. Amit Sharma
 agricultural crops   (Co-PI)
 and �sheries
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(C) Foreign Funded Projects:

(D) Contract Research Projects:

SN Title of  Associated  Collaborating  Funding  Total Date  Date of 
 the project scientists centres (if any) Agency  budget (Rs)  of start  completion
  (PI and Co-PI) 

1 Bioforti�cation Dr. Ravish Chatrath IIWBR Karnal,  Harvest Plus  127.40 Aug., 2013 Dec., 2018
 of wheat  (PI) IARI New Delhi / IFPRI
   and Dr.Vikas Gupta 
  (Co-PI)   
 
2 Exploitation of Dr. BS Tyagi (PI), IIWBR Karnal, DBT-BBSRC- 211.00 Feb.2013  Dec. 2017
  inter-speci�c  Dr. Sindhu Sareen ARI Pune, DFID and BMGF
 biodiversity for   (Co-PI) University of   joint call under 
 wheat  Dr. Gyanendra Singh  Nottingham UK SCRPID
 improvement (Co-PI)
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 Heat Tolerant  (PI), NBPGR New Delhi
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 Asia 
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 next generation to Dr. BS Tyagi (Co-PI) RAR Station    joint call 
  genetics to uncover Dr. Mamrutha HM Durgapura,   under CGAT
  markers, genes and   (Co-PI) SDAU-WRS Vijapur  (Crop Genomics 
 biology underlying    (Crop Genomics 
  drought tolerance  
 in wheat

5 Mitigating the effects Dr. Ravish Chatrath IIWBR, Karnal &  ACIAR 104.91 July, 2016 June ,2020
  of stripe rust on   (PI) RS Shimla 
 wheat production   Dr. SC Bhardwaj
 in South Asia and  (Co-PI)
 eastern Africa  

S. N. Project name  Project Code Project Leader  Funding Agency   Budget (Rs) Period

1 Efficacy of F3830 DWR/CRP/RM 52 Dr RS Chhokar FMC India Pvt. Limited 6.80 lakh 2017-18
  herbicide in rice 

2 Evaluation of  DWR/CRP/RM-53 Dr SC Gill Syngenta India Pvt.  Ltd., 1.0 lakh 2017-18
 Epivio Energy 
 (product of 
 natural origin) 
 for use in Corn as 
 seed treatment for
  plant growth and 
 yield enhancement  
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 yield enhancement  



3 Evaluation of  IIWBR/CRP/RM-54     Dr RS Chhokar FMC India Pvt. Ltd.,  1.60 lakh 2017-18 
 Pinoxaden 5.1% 
 EC against grassy 
 weeds in Wheat

4 Herbicide resistance  IIWBR/CRP/RM-55  Dr RS Chhokar Syngenta India Ltd. 4.0 lakh 2017-18
 detection in Phalaris 
 minor using RISQ 

5 Efficasy of new  IIWBR/CRP/RM-56 Dr RS Chhokar FMC India Ltd. 4.72 lakh 2017-18
 herbicides against 
 weeds in wheat

6 Bio-efficasy of  IIWBR/CRP/RM-57 Dr RS Chhokar BASF India Ltd.  4.72 lakh 2017-18
 pyroxasulfone 50g/l 
 + pendimethalin 
 400 g/l ZC 
 (BAS 822 01H) 
 against weeds 
 in wheat 

7 Efficacy of  IIWBR/CRP/RM-58 Dr RS Chhokar Dow Agro  4.72 lakh  2017-18
 Halauxifen-methyl    Science India Pvt. Ltd.
 1.21% + Fluroxypyr
  methyl 38.9% w/w
  EC for broad-leaf 
 weed control in wheat

8 Efficacy of  DWR/CRP/CP/26 Dr. D. P. Singh Bayer Crop Science Limited 16.82 lakh 2017-19
 Tebuconazole 
 50% + Tri�orystrobin 
 2S% WG on wheat 
 against wheat blast 
 like disease in 
 West Bengal

9 Evaluation of  DWR/CRP/CP/27 Dr. Sudheer Kumar BASF India Limited, 5.82lakh 2017-19
 bioefficacy and 
 phytotoxicity of
 Mefentri�uconazole 
 200 f Pyraclostrobin 
 200 g/l SC against 
 Yellow rust and 
 Powdery mildew
 diseases of wheat

10 Evaluation of  DWR/CRP/CP/28 Dr. Prem Lal Kashyap BASF India Limited  5.74 lakh 2017-19
 bioefficacy and 
 phytotoxicrty of
 Fluxapyroxad 167 
 g� + Pyraclostrobin 
 333 g/ l against yellow
  rust and spot blotch
  disease of wheat 
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11 Evaluation of  DWR/CRP/CP/29 Dr. Poonam Jasrotia Syngenta,  4.41lakh 2017-19
 bio-efficacy of    Crop Protection
 Thiamethoxam 75%S    (North) 
 G against termites 
 (Odontotermeso
 besus and, 
 Microtermesobesi) 
 in wheat    
 
12 Evaluation of  DWR/CRP/CP/30 Dr. Poonam Jasrotia Syngenta, Crop  4.40 lakh 2017-19
 bio-efficacy of    Protection (North)
 Thiamethoxam
 12.60/0 + Lambda 
 cyhalothrin 9.5% Z
 C against foliar 
 aphids
  (Rhaphalosiphummaidis 
 and Sitobion avenae)
  in wheat

13 Evaluation of  DWR/CRP/CP/31 Dr. D. P. Singh ADAMA- India Private 6.22 lakh 2017-19   
 Azoxystrobin 7.5%   Limited (Formerly 
 Propiconazole + 12.5%     known as Makhteshim
 SE against Stripe rust    -Agan India Pvt. Ltd.) 
 / Yellow rust 
 (Pucciniastriiformisf.sp. 
 tritici) disease in  Wheat  
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o"kZ 2017&18 ds nkSjku Hkk-d`-vuq-i-&Hkkjrh; Xksgw¡ ,oa tkS 
vuqla/kku laLFkku] djuky ds fgUnh vuqHkkx }kjk vusdksa 
dk;Zdze vk;ksftr fd;s x, ftldk laf{kIr fooj.k uhps 
fn;k tk jgk gSA

1- jkTkHkk"kk dk;kZUo;u lfefr dh pkj frekgh 
cSBdsa % bl laLFkku dh jkTkHkk"kk dk;kZUo;u lfefr 
dh pkj frekgh cSBdsa ¼fnukad 24-05-2017] 18-08-
2017] 29-12-2017 rFkk 23-03-2018½ dks vk;ksftr dh 
xbZ] ftuesa laLFkku }kjk jktHkk"kk fgUnh dh izxfr ij 
ppkZ dh xbZA laLFkku dh dk;kZUo;u lfefr }kjk 
lq>k;s x;s vf/kdre eqn~nksa ij izxfr ljkguh; jghA

2- jktHkk"kk mRlo ,oa fgUnh i[kokM+k % laLFkku esa 
jktHkk"kk mRlo ,oa fgUnh i[kokM+s dk vk;kstu 
¼01&15 flracj] 2017½ ds nkSjku fd;k x;kA bl 
nkSjku fofHkUu izfr;ksfxrkvksa dk vk;kstu fd;k x;k 
ftlesa laLFkku ds lHkh vf/kdkfj;ksa@deZpkfj;ksa us 
Hkkx fy;kA fotsrkvksa dks ̂ ^fgUnh fnol** ds volj ij 
fnukad  14-9-2017 dks eq[; vfrfFk ds #i esa vk, MkW- 
fouksn dqekj iafMrk] v/;{k]Hkk-Ñ-vuq-Ik&Hkkjrh; Ñf"k 
vuqla/kku laLFkku djuky }kjk lEekfur fd;k x;kA 
fnukad 12-09-2017 dks ujkdkl Lrj ij ̂ ^[kqyk eap 
D;k lks'ky ehfM;k [kks[kys lekt dk fuek.kZ 
dj jgk gS\** izfr;ksfxrk dk vk;kstu fd;k x;k 

ftlesa lHkh dsUnz ljdkj ds dk;kZy;] jk"Vªh;d`r cSad] 
miØe] fuxe] fo'ofo|ky; ,oa laLFkku ds 
vf/kdkfj;ksa@deZpkfj;ksa us Hkkx fy;kA

3- xsg¡w ,oa tkS Lof.kZek ds vkBosa vad esa izdkf'kr ̂ ^Hkkjr 
esa gkbZVsd ,xzhdYpj dh LkaHkkouk,a** ¼ts- ds- 
ik.Ms; ,oa vuqt dqekj]½ rFkk ^^Ñf"k esa vk/kqfud 
rduhdh ç;ksx ls de ykxr esa vf/kd vk;** ¼ 
lfpu dqekj] Hkwnso flag R;kxh] KkusUnz flag] vk”kh"k 

`vks>k ,oa e/kq dqekjh½ dks mRd"V ys[k iqjLdkj ls 
lEekfur fd;k x;k gSA bl izfr;ksfxrk esa p;fur nks 
ys[kksa ds fy, 3000 :i;s izfr ys[k dh uxn jkf'k nh 
tkrh gSA

4- fdlkuksa ds fy, ,d N%ekgh if=dk xsgw¡ ,oa tkS lans'k 
dk le;c) izdk'ku fd;k tk jgk gSA lkFk gh 
laLFkku }kjk fgUnh esa foLrkj cqysfVu] foLrkj dkMZ o 
vU; izdk'ku le;&le; ij fd, tk jgs gSaA

fgUnh dk;Z'kkykvksa dk vk;kstu % o"k Z 2017 d s nkjS ku 
lLa Fkku e as dyq  pkj dk;'Z kkykvk as dk vk;kts u fd;k x;kA

¼1½ ^^lM+d lqj{kk vkSj ukxfjd nkf;Ro** fo"k; ij 
fnukad 04-01-2017 dks ,d fnolh; dk;Z'kkyk dk 
vk;kstu fd;k x;kA 
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¼2½ ̂ ^iSr`drk % I;kj dk Je** fo"k; ij fnukad 17-03-17 
dks ,d fnolh; dk;Z'kkyk dk vk;kstu fd;k x;k 
ftlesa eq[; oDrk Jherh e/kq lwjh] f'k{kk lykgdkj] 
Jh jke ,tqds'ku VªLV FkhA

¼3½ ^^fgUnh esa dke djuk fdruk ljy** fo"k; ij 
fnukad 14-09-2017 dks fgUnh fnol ds volj ij ,d 
fnolh; dk;Z'kkyk vk;ksftr fd;k x;kA

¼4½ ̂^Ñf"k f'k{kk fnol**  ds volj ij fnukad 03-12-
2017 dk s ,d fnolh; dk; Z'k kyk dk vk;k stu 

fd;k x;k  ftles a Ldwy ds cPpk s a esa Ñf"k ds 
çfr :>ku c<+kus o Hkfo"; esa bl O;olk; ds :Ik esa 
viukus ds fy, çsfjr fd;k x;kA 

ujkdkl cSBdksa esa Hkkxhnkjh 

· ujkdkl] djuky dh igyh leh{kk cSBd 17-06-2017 
dks jk"Vªh; Msjh vqula/kku laLFkku] djuky vk;ksftr 
gqbZ ftlesa laLFkku dk izfrfuf/kRo MkW- vkj-ds- xqIrk] 
,oa MkW- vuqt dqekj us fd;kA 

jktHkk"kk mRlo  ,oa fgUnh i[kokM+k ds nkSjku vk;ksftr fofHkUu izfr;ksxrkvksa ds fotsrk

fotsrkvksa ds uke oxZ  izzfr;ksfxrk dk uke fnukad

Jherh lqeu Fkkik dqq'ky lgk;d deZpkjh oxZ Jqr ys[k izFke iqjLdkj 

Jh ;'koar flag   f}rh; iqjLdkj 

Jh veu dqekj   r`rh; iqjLdkj

Jh gfjUnz dqekj   izksRlkgu iqjLdkj

MkW- KkusaUnz flag oSKkfud oxZ vk'kqHkk"k.k izFke iqjLdkj 

MkW- lksfu;k ';ksjku   f}rh; iqjLdkj

MkW- ih- ,y- d';i   r`rh; iqjLdkj

MkW- eke`rk ,p-,e-   izksRlkgu

Jh lquhy dqekj izz'kklfud oxZ  fuca/k ys[ku izFke iqjLdkj 

Jherh çksfeyk oekZ   f}rh; iqjLdkj

Jh Ñ".k iky   r`rh; iqjLdkj

Jh Ukjs'k dqekj   izksRlkgu iqjLdkj

Jh vkse izdk'k rduhdh oxZ Okkn&fookn izFke iqjLdkj 

Jh jkedqekj flag   f}rh; iqjLdkj

Jh lqjsUnz flag   r`rh; iqjLdkj

Jh jktsUnz dqekj   izksRlkgu iqjLdkj

Jh ts- ds- ik.Ms; lHkh oxZ Hkk"k.k izFke iqjLdkj 

MkW- fo".kq xks;y   f}rh; iqjLdkj

Jh vkse izdk'k   r`rh; iqjLdkj

Jh jke dqekj flag   izksRlkgu iqjLdkj

MkW- nsosUnz iky flag]  lHkh oxZ iksLVj izn'kZuh izFke iqjLdkj 

MkW- lq/khj dqekj] 

,oa MkW- izse yky d';i  
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Jh lqjsUnz ikWy] MkW-jru frokjh] MkW- vkj- ch- flag] MkW- fu'kq jk?ko]MkW- :fpdk 'kekZ  f}rh; iqjLdkj

Jh /khjt jk.kk] ,oa MkW- lq”kek dqekjh iaokj   

MkW- vuqt dqekj] MkW- lR;ohj flag]MkW- lsfU/ky vkj- ,oa Jh ts- ds- ik.Ms; r`rh; iqjLdkj  

Jh fodkl twu] Jherh eerk dktyk] MkW- vkj- ,l- Nksdj] Jh jkedqekj flag  izksRlkgu iqjLdkj

,oa MkW vkj- ds- 'kekZ   

jtuh flag] MkW- jkecju flag] rq"kkj [kaMkys] xhrk 'kekZ] MkW- fofiu efyd]  izksRlkgu iqjLdkj 

MkW- ofurk ik.Ms;] MkW- Lusg ujoky ,oa MkW- lsok jke

MkW- lksfu;k ';ksjku] ,oa MkW- lq"kek dqekjh iokj  izksRlkgu iqjLdkj 

MkW- lR;ohj flag lHkh foHkkxk/;{k fgUnh esa ikoj IokbZaV LykbZM izFke iqjLdkj  

MkW Lusg ujoky  dh izLrqfr f}rh; iqjLdkj

MkW fouksn frokjh   r`rh; iqjLdkj

MkW Mh-ih- flag   izksRlkgu iqjLdkj

 MkW jru frokjh ujkdkl Lrj ij [kqyk eap izFke iqjLdkj 

Jh ts-ds- ik.Ms;   f}rh; iqjLdkj

MkW fo".kq xks;y   r`rh; iqjLdkj

MkW Mh-ih- flag   izksRlkgu iqjLdkj  

 mRÑ"V deZpkjh iqjLdkj ;kstuk ds vUrxZr iqjLÑr deZpkjh ,oa vf/kdkjh

oxZ deZpkjh dk uke o inuke iqjLdkj

ç'kklfud oxZ Jherh lq'khyk] çoj Js.kh fyihd izFke iqjLdkj

 Jh Ñ".k iky] lgk;d izFke iqjLdkj

 Jh lquhy dqekj] lgk;d f}rh; iqjLdkj

 Jh lquhy] voj Js.kh fyihd f}rh; iqjLdkj

rduhdh oxZ Jh ts-ds- ik.Ms;] eq[; rduhdh vf/kdkjh r``rh; iqjLdkj

oSKkfud oxZ MkW- Mh-ih- flag] ç/kku oSKkfud ,oa çeq[k vUos”kd] Qly lqj{kk r``rh; iqjLdkj

· uxj jktHkk"kk dk;kZUo;u lfefr] djuky }kjk 
vk;ksftr dh xbZ o"kZ 2016&17 dh jktHkk"kk 
iqjLdkj çfr;ksfxrk es a Hkk-Ñ-vuq-i&Hkkjrh; xsg¡ w 
,oa tkS vu ql a/ k ku laLFkku] djuky dk s 
jktHkk"kk es a mYys[kuh; dk;Z gsrq f}rh; iqjLdkj ls 
lEekfur fd;k x;kA ;g iqjLdkj laLFkku ds 
dk;Zdkjh funs'kd MkW- vkj-ds xqIrk o jktHkk"kk 

vf/kdkjh MkW- vuqt dqekj us xzg.k fd;kA

· ujkdkl dh nwljh leh{kk cSBd dk vk;k stu 
19-11-2017 dks jk"Vªh; Msjh vuqla/kku laLFkku] 
djuky es a gqvkA bl cSBd es a LkaLFkku ds funs'kd 
MkW- th-ih flag o lgk;d jktHkk"kk vf/kdkjh Jh 
ts-ds ik.M;s  u s Hkkx fy;kA
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Dr. Ajay Verma , Pr. Scientist & In-charge 

Dr. Suman Lata, Pr. Scientist

Technical Staff

Sh.  P. Chandrababu, Assistant Chief Tech. Officer

Supporting Staff

 Sh. Bhim Sain , Skilled Supporting Staff

PME Cell

Dr.Poonam Jasrotia, Sr. Scientist & In-Charge

Sh. Yogesh Sharma, Assistant Chief Tech. Officer

Administration 

Sh. Sachin Agnihotri , Sr. Administrative Officer

Sh. Anil Kumar , AAO

Sh. Ramesh Kumar , AAO

Smt. Promila Verma , Assistant



Sh. Sunil Kumar, Assistant

Smt. Sushila , UDC

Sh. Sunil Kumar, LDC

Sh. Naresh Kumar, LDC

Sh. Guman Singh , Skilled Supporting Staff

Smt. Shanti Devi , Skilled Supporting Staff

Accounts & Audit Section

Sh. Jagdish Chander, Finance & Accounts Officer 

Sh. Ashok Kumar Kathuria ,  Assistant Finance & 
Accounts Officer

Sh. Krishan Pal, Assistant

Sh. Ramesh Chand, UDC

Smt. Suman Thapa , Skilled Supporting Staff

Sh. Harinder Kumar , Skilled Supporting Staff

Sh. Ramu Shah, Skilled Supporting Staff

Library

Dr. RS Chhokar, Pr. Scientist & Incharge

Sh. Abhay Nagar, ACTO

Landscape Section

Sh. Rajender Kumar Sharma, TO & In-Charge

Sh. Hawa Singh, Skilled Supporting Staff

Sh. Biru Ram , Skilled Supporting Staff

Farm Section

Dr. SC Tripathi, Pr. Scientist & In-Charge 

Sh. Madan Lal , Farm Manager

Sh. Raj Kumar, Farm Manager (New Farm)

Sh. Raj Kumar, Skilled Supporting Staff

Vehicle Section 

Sh. Abhay Nagar, ACTO

Sh. Kehar Singh, Sr. Tech. Assistant 

Sh. Ram Jawari, Tech. Assistant

Sh. Om Singh, Tech. Assistant 

Sh. Rajbir Singh, Tech. Assistant 

Sh. Sunder Lal, Tech. Assistant 

Sh. Vinod Kumar, Sr. Technician

Sh. Rajbir Singh, Technician

Regional  Station,  Flowerdel,  Shimla (HP)

Scienti�c staff

Dr. SC Bhardwaj, Pr. Scientist & In Charge

Dr. OP Gangwar, Scientist

Dr. Pramod Prasad, Scientist

Technical Staff

Dr. OP Dhillon, Assistant Chief Tech. Officer

Dr. Subodh Kumar, Assistant Chief Tech. Officer

Sh. Baldev Singh, Sr. Technical Assistant.

Sh. Sawroop Chand, Sr. Technician

Administrative Staff

Smt. Shanti Devi, Assistant Administrative Officer

Sh. Roop Ram, Personal Assistant

Sh. Anil Kumar, LDC

Supporting Staff

Sh. Sant Ram, Skilled Supporting Staff

Sh. Bhoop Ram, Skilled Supporting Staff

Sh. Khem Chand, Skilled Supporting Staff

Regional Station,Dalang Maidan, Lahaul & Spiti 

Dr. CN Mishra, Scientist & In-Charge

Sh. Nand Lal , Sr. Technical Officer

Seed & Research Farm,  Hisar

Scienti�c staff

Dr. Jogendra Singh, Pr. Scientist & In-Charge

Technical Staff

Dr. Rajendra Kumar, Sr. Technical Officer

Sh. Bhal Singh, Sr. Technical Assistant

Administrative Staff

Sh. Mahabir Singh, UDC
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     Place Designation Sanctioned  Filled Vacant
ICAR-IIWBR, Karnal Director 1 1 -
 Principal Scientist 6 3 3
 Senior Scientist 10 6 4
 Scientist 29 33 (-4) 
 Sub-total 46 43 (3)
Barley Unit, Karnal Principal Scientist 1 1 -
 Senior Scientist 1 3 (-2)
 Scientist 7 4 3
 Sub-total 9 8 (1)
IIWBR Regional Station, Shimla Principal Scientist 1 - 1
 Scientist 4 3 1
 Sub-total 5 3 (2)
IIWBR Regional Centre,  Scientist 2 - 2
Dalang Maidan, Lahaul Spiti Sub-total 2 - 2
               Grand Total 61+1 53+1 8

Scienti�c Staff
(Staff Strength as on 31.03.2018)

Administrative Staff 
  Place Designation   Sanctioned  Filled Vacant
  
ICAR-IIWBR, Karnal SAO 1 1 -
 AAO 3 2 1
 FAO 1 1  -
 AF&AO 1 1 -
 Assistant 7 3 4
 UDC 3 3 -
 LDC 5 2 3
 PS 1 1 -
 PA 1 1 -
 Steno gr.III 1 - 1
 Sub-total 24 15 7
IIWBR Regional Station, Shimla PA 1 1 -
 LDC -- 1 -1
 Sub-total 1 2 -1
 Grand Total   25 17 8
Technical Staff  
Place Designation Sanctioned Filled Vacant
  ICAR-IIWBR, Karnal T-3(Cat.II) 19 16 3
 T-1(Cat.I) 23 21 2
 Sub total 42 37 5
IIWBR Regional Station, Shimla T-3(Cat-II) 2 2 -
 T-1(Cat-I) 3 2 1
 Sub total 5 4 1
IIWBR Regional Centre,  T-1 (Cat-I) 1 1 -
Dalang Maidan, Lahaul Spiti Sub total 1 1 -
 Grand Total 48 42 6
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     Place Designation Sanctioned  Filled Vacant
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 Scientist 7 4 3
 Sub-total 9 8 (1)
IIWBR Regional Station, Shimla Principal Scientist 1 - 1
 Scientist 4 3 1
 Sub-total 5 3 (2)
IIWBR Regional Centre,  Scientist 2 - 2
Dalang Maidan, Lahaul Spiti Sub-total 2 - 2
               Grand Total 61+1 53+1 8

Scienti�c Staff
(Staff Strength as on 31.03.2018)

Administrative Staff 
  Place Designation   Sanctioned  Filled Vacant
  
ICAR-IIWBR, Karnal SAO 1 1 -
 AAO 3 2 1
 FAO 1 1  -
 AF&AO 1 1 -
 Assistant 7 3 4
 UDC 3 3 -
 LDC 5 2 3
 PS 1 1 -
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  ICAR-IIWBR, Karnal T-3(Cat.II) 19 16 3
 T-1(Cat.I) 23 21 2
 Sub total 42 37 5
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 Skilled Supporting Staff

Place Designation Sanctioned Filled Vacant
ICAR-IIWBR, Karnal SSS 20 15 5
IIWBR Regional Station, Shimla SSS 11 3 8
IIWBR Regional Centre, Dalang Maidan,
 (Lahaul Spiti) SSS 2 - 2
 Grand Total 33 18 15

Summary 
Cadre  Sanctioned  posts  Filled  posts  Vacant posts 
Director 1 1 0
Scienti�c 61 53 8
Administrative 25 18 7
Technical 48 42 6
Skilled Supporting Staff  33 18 15
Total Staff 168 132 36

Name of Scheme Total             Total Release Total Expenditure  Exp. In %     Exp. In %               
  RE 2017-18  Upto 31.03.18 upto 31.03.18      against RE  against Release 
 
ICAR-IIWBR  2979.00 2979.00 2978.77 99.99 99.99
AICRP-W&B 1987.00 1987.00 1987.00 100.00 100.00

Budget Allocation  and Expenditure ( 2017-18 )

      PLAN (Rs. in Lakhs)

Name  HEAD R.E.           EXPENDITURE    TOTAL  EXP. Exp. In 
of Scheme      2017-18 Other than NEH & TSP TSP NEH  % against BE
ICAR- Grants in Aid 323.00 322.99 0 0 322.99 100.00
IIWBR,  - Capital
Karnal Grants in  1585.00 1584.88 0 0 1585 99.99
 Aid - Salaries 
 Grants in  1071.00 1065.90 5.00 0 1070.90 99.99
 Aid - General
Sub-Total  2979.00 2973.77 5.00 0.00 2978.77 99.99
AICRP       Grants in  0.00 0.00 0 0 0.00 0.00
on Wheat Aid - Capital 
& Barley,  Grants in 1840.00 1800.00 0 40.00 1840.00 100.00
Karnal  Aid - Salaries 
 Grants in  147.00 140.00 2.00 5.00 147.00 100.00
 Aid - General
 Sub-Total 1987.00 1940.00 2.00 45.00 1987.00 100.00
 Grand Total  4966.00 4913.77 7.00 45.00 4965.77 100.00
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JOINING, PROMOTIONS, TRANSFERS AND RETIREMENTS20
New Joining:

Sh. Sachin Agnihotri, SAO joined ICAR-IIWBR, Karnal 
on 05.04.2017 on account of his transfer from ICAR-
CICR, Nagpur

Sh. Kehar Singh, STA joined ICAR-IIWBR, Karnal on 
07.04.2017 on account of his transfer from ICAR-CPRI, 
RS Modipuram, Meerut (UP) 

Dr. O.P. Ahlawat, Pr. Scientist (Ag. Biotechnology) 
joined ICAR-IIWBR, Karnal on 20.07.2017 on account of 
his transfer from ICAR-Directorate of Mushroom 
Research, Solan (HP).

Sh. Ram Pal Saini, SSS joined ICAR-IIWBR, Karnal on 
10.01.2018 on account of his transfer from ICAR-NDRI, 
Karnal 

Transfer: 

Sh. Jaspal Singh, got promoted as Administrative 
Officer to join at CPRI, Shimla. He was relieved off from 

rdduties at Regional Station, ICAR-IIWBR, Shimla on 23  
Dec.2017. 

Dr. Siddanna Savadi, Scientist, was transferred to ICAR-
Directorate of Cashew Research, Puttur, Karnataka. He 
was relieved from his duties at Regional Station, ICAR-

stIIWBR, Shimla on 21  July, 2017.

Promotions: 

Scientists:

Dr. Charan Singh, Scientist promoted from RGP 6000 
to RGP 7000.

Dr.Vikas Gupta, Scientist promoted from RGP 6000 to 
RGP 7000.

Dr. Om Prakash Gupta, Scientist promoted from RGP 
6000 to RGP 7000

Dr.Hanif Khan, Scientist promoted from RGP 7000 to 
Sr.Scientist RGP 8000

Dr. Sonia Sheoran, Scientist promoted from RGP 7000 
to Sr.Scientist RGP 8000

Dr. Raj Pal Meena, Sr. Scientist promoted from RGP 
8000 to Sr.Scientist RGP 9000

Technical: 

Dr. Subodh Kumar STO promoted as ACTO

Sh. P. Chandrababu STO promoted as ACTO

Administration:

Sh. Ramesh Kumar, Assistant promoted as AAO

Sh. Ramesh Chand, UDC was granted MACP.

Retirements: 

1. Sh Abhay Ram (TA) superannuated from service 
thon 30  Apr,2017

2. Sh Uday Singh Thakur (STA) superannuated from 
thservice on 30  Apr, 2017

3. Sh  Hari Prasad (SSS) superannuated from service 
thon 30   Jun,2017

st4. Dr SB Singh (CTO) superannuated on 31  July, 
2017

5. Dr Devender Mohan (Pr. Scientist, Plant Breeding) 
stsuperannuated from service on  31  Jul, 2017

6. Dr RK Gupta (PI, Quality) superannuated from 
thservice on retired on 28  Feb, 2018

7. D r  Vi n o d  Ti va r i  ( P I ,  Cro p  I m p rove m e nt ) 
thsuperannuated from service on 28   Feb, 2018

8. Sh Nandan Singh (SSS) superannuated from 
stservice on  31  March,2018

Obituary: 

1. Sh Yashvant Singh, Skilled Supporting Staff, 
suddenly demised on 13.01.2018.The ICAR-IIWBR 
Family pays homage and prays almighty for 
heavenly peace of the departed soul.  
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