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Hkkd`vuqi & Hkkjrh; eDdk vuqla/kku laLFkku (ICAR - IIMR) ftldk mn~Hko vf[ky Hkkjrh; lefUor 
eDdk vuqla/kku ifj;kstuk (AICRP) ls gqvk gS] Hkkjr esa lcls iqjkuh lefUor Qly lq/kkj vuqla/kku 
ifj;kstuk gSA ;g jk"Vª dk ,d vxz.kh laLFkku gS tks gSnjkckn vkSj csxqljk; fLFkr vius nks {ks=h; 
dsUnzksa vkSj ns'kHkj esa QSys vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk dsUnzksa ds ek/;e ls lEiw.kZ jk"Vª 
ds fy, eDdk vuqla/kku ,oa fodkl ls tqM+s eqn~nksa dk lek/kku fd;k tkrk gSA o"kZ 1950 ds n'kd ds 
nkSjku viuh izkjafHkd voLFkk esa bl ifj;kstuk ds varxZr] eDdk dh ikjaifjd vFkok fdlkuksa }kjk rS;kj dh xbZa fdLeksa esa lq/kkj 
djus ls ysdj orZeku esa tSo& laof/kZr fdLeksa lfgr lkekU; rFkk fof'k"V eDdk ,dy dzkl ladj fdLeksa dk foekspu djus esa 
laLFkku }kjk 63 o"kksZa ls Hkh vf/kd le; ls jk"Vª lsok dh tk jgh gS A ;g xoZ dk fo"k; gS fd fjiksVkZ/khu o"kZ ds nkSjku Hkkd`vuqi & 
Hkkjrh; eDdk vuqla/kku laLFkku }kjk pkj ladj fdLeksa ;Fkk ,yD;w,e,p 1 ¼vkbZ,e,pD;wih,e 1530½] ,yihlh,p 2 ¼ 
vkbZ,e,pih 1535½] ,yihlh,p 3 ¼vkbZ,e,pih 1540½ rFkk ,ychlh,p 3 ¼Mh,evkj,pch 1305½  dks [ksrh ds fy, foeksfpr ,oa 
vf/klwfpr fd;k x;kA blds vykok] iwoZ esa foeksfpr dh xbZa ladj fdLeksa ;Fkk Mh,evkj,p 1301] Mh,evkj,p 1308] 
Mh,evkj,p 1305 ,oa vkbZ,e,pch 1539 ds iSr`d oa'kdzeksa dk dqy 35-46 fDoaVy iztud cht mRiknu fd;k x;k vkSj fofHkUu 
fgr/kkjdksa dks mudh ekax ds vuqlkj cht dh vkiwfrZ dh xbZA blds vykok izkS|ksfxdh ds O;kid vaxhdj.k vkSj jktLo l`tu dks 
c<+kok nsus ds fy, bu ladj fdLeksa dk ykblsal O;kolkf;d cht mRiknu ,oa foi.ku iz;kstu gsrq fofHkUu cht dEifu;ksa dks 
fn;k x;kA 

eDdk vuqla/kku dk izeq[k /;ku mit ds fy, eDdk dk vkuqoaf'kd o`fí djus ij fujUrj cuk jgk gSA bldk Toyar mnkgj.k gS 
fd tgka o"kZ 1950&51 esa Hkkjr esa eDdk mRiknu dsoy 1-73 fefy;u Vu Fkk tks fd o"kZ 2019&20 esa c<+dj 28-64 fefy;u Vu 
rd igqap x;k gS A blesa eDdk ds d`f"k jdcs vkSj mUur fdLeksa fo'ks"kdj ,dy dzkl ladjksa dh mRikndrk nksuksa esa o`f) dk 
;ksxnku gSA gkykafd] Hkkjr dh 2-9 Vu@gsDVs;j mRikndrk dk Lrj 5-6 Vu@gsDVs;j ds oSf'od vkSlr ls cgqr de gSA Hkkjr esa 
bl mRikndrk vUrjky esa eDdk Qly dh y?kqrj vof/k vkSj ckjkuh okrkoj.k tgka eDdk mRiknu ds jk"Vª jdcs dk yxHkx 
pkSFkkbZ&ikapoka Hkkx vkrk gS] dh ekSle laca/kh vfu;ferrkvksa dk O;kid ;ksxnku gSA bl okLrfodrk ls iks"kd rRo mi;ksx 
izHkko'khyrk ,oa de rFkk mPp ueh ncko ds fy, vkuqoaf'kd c<+ksrjh tSlh tyok;q LekVZ eDdk izkS|ksfxfd;ksa dh 'kq:vkr djus 
dks c<+kok feyrk gS ftlls ns'k ds fofHkUu HkkSxksfyd rFkk tyok;q {ks=ksa dh O;kid vuqdwyurk vkSj Qly l?kuhdj.k esa enn 
feysxhA blds vykok] tSfod ruko ;Fkk dhV uk'khtho] jksx vkSj [kjirokj tks fd vtSfod rukoksa ls vR;f/kd izHkkfor gksrs gSa 
eDdk dh Qly esa i;kZIr uqdlku igqapkrs gSaSA rukoksa dks de djus gsrq] rkieku ,oa ueh ruko] jksx ,oa dhV ruko ds fy, 
vkcknh vFkok ikiqys'ku lq/kkj dk;Zdze ds ek/;e ls ruko vuqdwy tuunzO; lzksrksa ,oa fdLeksa dk fodkl djus esa egRoiw.kZ 
Hkwfedk fuHkkbZ gSA mit ,oa ruko vuqdwyurk ds fy, eDdk Qly ds vkuqoaf'kd vk/kkj esa lq/kkj ykus ds iz;kl rst djus dh 
fn'kk esa ladj.k ds ek/;e ls uohu fofHkUurkvksa dks 'kkfey djds vkSj mudk l`tu djds tuunzO; vk/kkj dks O;kid cuk;k x;k 
gSA mit ,oa iks"kf.kd xq.koRrk esa lq/kkj ykus ds vykok] gkfy;k o"kksZa esa vkS|ksfxd t:jrksa ds vuqlkj mPp ,ekbykst eDdk dk 
fodkl tSls lq/kkj fd, tk jgs gSa A iqu% mit vk/kkj dks xgjkbZ ls le>us ds fy, mUur VwYl ,oa izkS|ksfxfd;ksa ds ek/;e ls 
xq.koRrk ,oa ruko vuqdwyurk lacksf/kr fd;k tk jgk gSSA 

QkWy vkehZoeZ (FAW) ds ladze.k ,oa Rofjr izlkj us ns'kHkj esa eDdk fdlkuksa ds lkeus fpUrktud fLFkfr mRiUu dj nh gSA 
gkykafd] laLFkku }kjk fofHkUu mik;ksa ls bl leL;k dk Rofjr lek/kku djus esa egRoiw.kZ Hkwfedk fuHkkbZ tk jgh gSA laLFkku ds 
usr`Ro esa fodflr ijke'kZ ,oa jhfr iSdst dks Hkkjr ljdkj }kjk O;kid :i ls vaxhd`r fd;k x;k gS vkSj bldk izlkj fd;k x;k 
gSA blls bl dhV ds dkj.k gksus okys uqdlku dks izHkkoh :i ls de djus esa enn feyh gSA laLFkku ds oSKkfudksa }kjk Hkkjr esa 
QkWy vkehZoeZ dh jksdFkke ij fofHkUu ,tsfUl;ksa ftuesa la;qDr jk"Vª la?k dk [kk| ,oa d`f"k laxBu Hkh 'kkfey gS] dks t:jr 
vk/kkfjr ijke'khZ lsok,a iznku dh tk jgh gSaA 

gkfly dh xbZ vkuqoaf'kd o`f) dk nksgu djus gsrq Qly mRiknu ds fofHkUu VwYl rFkk Qly LokLF; izca/ku jhfr;ksa ;Fkk tqrkbZ 
,oa iks"kd rRo izca/ku( lsalj funsZf'kr ukbVªkstu izca/ku( ,dhd`r iks”kd rRo izca/ku( rFkk ikfjfLFkfrd xgurk vkfn dk l`tu 
fd;k x;k vkSj budh {ks=h; mi;qDrrk dk irk yxkus ds fy, vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk dsUnzksa ds ek/;e ls 
tkap dh xbZ gSA fgr/kkjdksa rd izekf.kr izkS|ksfxfd;ksa dk foLrkj djus ds fy,] laLFkku }kjk vfxze iafDr izn'kZuksa ,oa fofHkUu 
izk;ksftr dk;Zdzeksa ;Fkk vuqlwfpr tutkrh; la?kVd] iwoksZRrj ioZrh; la?kVd] vuqlwfpr tkfr mi&;kstuk rFkk esjk xkao&esjk 
xkSjo ds ek/;e ls thoar foLrkj ,oa vkmVfjp dk;Zdze pyk, tkrs gSa ftuls tehuh Lrj rd izkS|ksfxdh dks igqapkus esa enn 
feyrh gSA o”kZ 2020 ds nkSjku] dksfoM&2019 egkekjh dh xaHkhj pqukSrh ds ckotwn laLFkku }kjk eDdk vuqla/kku rFkk blds 
ifj.kkeksa dks fdlkuksa rd igqapkus ds lkFk&lkFk muds izf'k{k.k ,oa {kerk fuekZ.k dh fn'kk esa mYys[kuh; iz;kl fd;k x;k gS 
ftldh izxfr dks bl okf"kZd izfrosnu esa izLrqr fd;k tk jgk gSA
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Mission & Vision 
PREFACE

ICAR-Indian Institute of Maize Research, born out of All India Coordinated Research Project 
(AICRP) on Maize, the oldest among the co-ordinated crop improvement research projects in 
India, is the premier institute that addresses maize R&D for the entire nation through its two 
regional stations at Hyderabad and Begusarai and AICRP centres distributed across the country. 
The institute has evolved over 63 years of its service to the nation, from its infancy of improving land races during the 
1950s to the level of releasing normal and specialty corn single cross hybrids, including bio-fortified cutivars. It is a matter 
of pride that four hybrids of the institute, viz., LQMH 1 (IMHQPM 1530), LPCH 2 (IMHP 1535), LPCH 3 (IMHP 1540) 
and LBCH 3 (DMRHB 1305) have been released and notified during the year. In addition, 35.46 quintals breeder seeds of 
parental lines of the previously released hybrids, viz., DMRH 1301, DMRH 1308, DMRH 1305 and IMHB 1539 were 
produced and supplied to various stakeholders, as per their demands. Further, these hybrids were licensed to eight seed 
companies for commercial seed production and marketing leading greater adoption of the technology and generation of 
revenue.

Genetic enhancement of maize for yield continued to be the major focus of maize research, such that during 1950-51, India 
produced only 1.73 million tonnes (mt) of maize, which has reached 28.64 mt in 2019-20. This can be attributed both to an 
increase of area and productivity of improved cultivars, especially of single cross hybrids. However, the 2.9 tonnes/hectare 
(t/ha) productivity of India is far behind the global average of 5.6 t/ha. This gap is largely attributed to shorter duration of 
the crop in India and weather volatilities of the rainfed environment, where four-fifths of maize production area lies. This 
realization led to inception of climate-smart maize technologies, such as genetic enhancement for nutrient use efficiency 
and tolerance to low and high moisture stress, which would assist in crop intensification and wider adaptability to different 
geographic and climatic regimes of the country. In addition, biotic stresses, viz., insect pests, diseases and weeds which are 
highly influenced by the abiotic stress, cause substantial losses in maize. To mitigate the stresses, population improvement 
programme for temperature and moisture stress, disease and insect stress has been instrumental in developing stress-
resilient germplasm sources and cultivars. To accelerate its stride to improving the genetic base of the crop for yield and 
stress resilience, the germplasm base has been widened by new introductions and creation of new variations through 
hybridization. In addition to improving yield and nutritional quality, improvement according to industrial needs is also 
being addressed in recent years such as the developing high amylose maize. Further, in-depth understanding of the basis of 
yield, quality and stress resilience are being addressed by basic research through advanced tools and technologies.

The invasion and rapid spread of fall armyworm created panic among maize growers across the country. However, the 
institute has been instrumental in quickly addressing the issue by various means. The advisories and packages of practices 
developed under the leadership of the institute have been adopted and disseminated widely by the Government of India. 
This has led to effective mitigation of the damage caused by the insect. The institute scientists are providing need based 
expert consultancy to various agencies including the Food and Agriculture Organization of the United Nations on 
management of FAW in India.

In order to exploit the genetic gains, various tools of crop production and crop health management practices such as tillage 
and nutrient management, sensor guided nitrogen management, integrated nutrient management, ecological 
intensification etc. have been generated and tested through AICRP for their regional suitability. To extend the proven 
technologies to stakeholders, the institute operates a vibrant extension and outreach programme though Frontline 
Demonstrations and various sponsored programmes such as Scheduled Tribe Component, North Eastern Hill Component, 
Scheduled Caste Sub Plan and Mera Gaon Mera Gaurav, which helps to penetrate the technology to the grass root level. 
During 2020, despite the COVID-19 pandemic, the institute made significant strides in maize research and outreach of its 
outcomes to farmers, as well as training and capacity building, the progress of which has been brought out in this annual 
report.
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realization led to inception of climate-smart maize technologies, such as genetic enhancement for nutrient use efficiency 
and tolerance to low and high moisture stress, which would assist in crop intensification and wider adaptability to different 
geographic and climatic regimes of the country. In addition, biotic stresses, viz., insect pests, diseases and weeds which are 
highly influenced by the abiotic stress, cause substantial losses in maize. To mitigate the stresses, population improvement 
programme for temperature and moisture stress, disease and insect stress has been instrumental in developing stress-
resilient germplasm sources and cultivars. To accelerate its stride to improving the genetic base of the crop for yield and 
stress resilience, the germplasm base has been widened by new introductions and creation of new variations through 
hybridization. In addition to improving yield and nutritional quality, improvement according to industrial needs is also 
being addressed in recent years such as the developing high amylose maize. Further, in-depth understanding of the basis of 
yield, quality and stress resilience are being addressed by basic research through advanced tools and technologies.

The invasion and rapid spread of fall armyworm created panic among maize growers across the country. However, the 
institute has been instrumental in quickly addressing the issue by various means. The advisories and packages of practices 
developed under the leadership of the institute have been adopted and disseminated widely by the Government of India. 
This has led to effective mitigation of the damage caused by the insect. The institute scientists are providing need based 
expert consultancy to various agencies including the Food and Agriculture Organization of the United Nations on 
management of FAW in India.

In order to exploit the genetic gains, various tools of crop production and crop health management practices such as tillage 
and nutrient management, sensor guided nitrogen management, integrated nutrient management, ecological 
intensification etc. have been generated and tested through AICRP for their regional suitability. To extend the proven 
technologies to stakeholders, the institute operates a vibrant extension and outreach programme though Frontline 
Demonstrations and various sponsored programmes such as Scheduled Tribe Component, North Eastern Hill Component, 
Scheduled Caste Sub Plan and Mera Gaon Mera Gaurav, which helps to penetrate the technology to the grass root level. 
During 2020, despite the COVID-19 pandemic, the institute made significant strides in maize research and outreach of its 
outcomes to farmers, as well as training and capacity building, the progress of which has been brought out in this annual 
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Hkkd`vuqi & Hkkjrh; eDdk vuqla/kku laLFkku ) }kjk eDdk  (ICAR-IIMR

Qly ds mRiknu] mRikndrk vkSj nh?kZdkfydrk dks c<+kus ds mn~ns'; ls 
ewyHkwr] dk;Zuhfrijd rFkk izk;ksfxd vuqla/kku fd;k tkrk gSA laLFkku ds 
vuqla/kku dk;Zdze eq[;r% rhu {ks=ksa ij dsfUnzr gSa ;Fkk Qly lq/kkj] Qly 
izca/ku ,oa Qly lqj{kkA fodflr izkS|ksfxfd;ksa dk izek.ku vf[ky Hkkjrh; 
lefUor eDdk vuqla/kku ifj;kstuk ds ek/;e ls fd;k tkrk gS vkSj izlkj 
,oa vkmVfjp dk;Zdzeksa dh enn ls izekf.kr izkS|ksfxfd;ksa dk foLrkj 
fgr/kkjdksa rd fd;k tkrk gSA o”kZ 2020 ds nkSjku] laLFkku }kjk vuqla/kku] 
mRikn fodkl] izkS|ksfxfd;ksa dk O;kolk;hdj.k rFkk vkmVfjp xfrfof/k;ksa 
ds ek/;e ls fdlkuksa rd izkS|ksfxfd;ksa dk foLrkj djus esa mYys[kuh; 
miyfC/k;ka vftZr dh xbZ gSaA 

Qly lq/kkj 
,d Qly lq/kkj laLFkku gksus ds dkj.k Hkkjrh; eDdk vuqla/kku laLFkku dk 
eq[; vuqla/kku eDdk ds vkuqoaf'kd c<+ksrjh ij dsfUnzr jgk gSA Qly lq/kkj 
dk;Zdze dk Qksdl ladj fdLeksa ,oa iSr`d oa'kdzeksa dh mRikndrk dks 
lq/kkjus] tSfod rFkk vtSfod rukoksa dh izfrjksf/krk ,oa xq.koRrk fo'ks”krkvksa 
gsrq tuunzO; o`f) ij dsfUnzr gSA blds vykok] bl laca/k esa Qksdl dk u;k 
vk;ke fodflr mRiknksa dk O;kolk;hdj.k djuk gSA 

fpfUgr ,oa vf/klwfpr ladj 

o”kZ 2020 ds nkSjku] fnukad 10 tqykbZ] 2020 dks d`f”k Qlyksa ds fy, Qly 
ekud] vf/klwpuk ,oa fdLe fueqZfDr ij dsUnzh; mi lfefr dh 84oha cSBd esa 
pkj ladj fdLeksa uker% ,yD;w,e,p 1 ¼vkbZ,e,pD;wih,e 1530½] 
,yihlh,p 2 ¼vkbZ,eih,p 1535½] ,yihlh,p 3 ¼vkbZ,e,pih 1540½ rFkk 
,ychlh,p 3 ¼Mh,evkj,pch 1305½ dks [ksrh iz;kstu ds fy, tkjh ,oa 
vf/klwfpr fd;k x;kA ,yD;w,e,p 1 ,d D;wih,e ladj gS ftlesa mPp 
fVªIVksQu (0.73%) rFkk ykblhu (3.03%) dh ek=k gSA ,yihlh,p 2 ,oa 
,yihlh,p 3 ikWidkuZ fdLesa gSa ftuesa mPp ikWfiax izfr'kr gS tcfd 
,ychlh,p 3 ,d csohdkWuZ ladj gS ftlesa mPp ,oa larqfyr iSnkokj 
¼,l,lch 1½ ikbZ tkrh gSA blds vykok] fnukad 20&22 vizSy] 2020 dks 
vk;ksftr 63oha okf”kZd eDdk dk;Z'kkyk ds nkSjku nks D;wih,e ladjksa dh Hkh 
dh xbZA laLFkku }kjk fodflr dh xbZ a rhu tSo&laof/kZr 
¼ck;ks&QkWVhZQkbM½ ladj fdLeksa dks fnukad 16 vDrwcj] 2020 dks fo'o 
[kk| fnol ds volj ij ekuuh; iz/kkuea=h th }kjk jk”Vª dks lefiZr fd;k 
x;kA 

ladj eDdk fdLeksa dk cht mRiknu ,oa O;olk;hdj.k

eDdk dh ladj fdLeksa ;Fkk Mh,evkj,p 1301] Mh,evkj,p 1308] 
Mh,evkj,p 1305 rFkk vkbZ,e,pch 1539 ds iSr`d oa'kdzeksa dk dqy 35-46 
fDoaVy iztud cht mRiknu fd;k x;k vkSj fofHkUu jkT;ksa] jk”Vªh; ,oa vU; 
cht mRiknd ,tsfUl;ksa dks mudh ekax ds vuqlkj vkiwfrZ dh xbZA blds 
vykok] O;olk;hdj.k ds iz;kstu ls ,xzhuksosV bafM;k fyfeVsM ds ek/;e ls 
fofHkUu cht dEifu;ksa dks bu ladj fdLeksa dk ykblsal iznku fd;k x;kA 

vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk ijh{k.k ds varxZr ladj 
fdLeksa dk izksUu;u@;ksxnku jch 2019&20 ds nkSjku] lkekU; eDdk dh 
ikap izfof”V;ksa dks ,ohVh&1 ls ,ohVh&2 esa izksUur fd;k x;k vkSj eDdk dh 

rhu izfof”V;ksa tcfd ikWidkuZ dh nks ladj fdLeksa dks ,uvkbZohVh ls 
,ohVh&1 esa izksUur fd;k x;kA [kjhQ 2020 ds nkSjku] ,d D;wih,e ladj 
fdLe dks ,ohVh&2 esa ijh{k.k gsrq izksUur fd;k x;k tcfd lkekU; eDdk 
dh pkj izfof”V;ksa ,oa pkj D;wih,e dks ,uvkbZohVh ls ,ohVh&1 esa izksUur 
fd;k x;kA mRrj if'peh eSnkuh {ks= ¼tksu 2½ esa ,d LohV dkWuZ ladj fdLe 
dks ,uvkbZohVh ls ,ohVh&1 esa izksUur fd;k x;kA eDdk dh ianzg ladj 
fdLeksa }kjk [kjhQ 2020 ds nkSjku vkSj 25 izfof”V;ksa }kjk jch 2020&21 ds 
nkSjku vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk ijh{k.k esa ;ksxnku 
fn;k x;kA iqu% jch 2020&21 ds nkSjku ,vkbZlhvkjih pkjk ijh{k.k esa pkj 
izfof”V;ksa vkSj [kjhQ 2020 ds nkSjku eDdk dh rhu ladj fdLeksa }kjk 
vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk esa ;ksxnku fn;k x;kA 

ijh{k.kkRed ladj fdLeksa dk ewY;kadu 

rhu LFkkuksa ij dqy pkj psd fdLeksa ¼tk¡p fdLeksa½ ds lkFk eDdk dh 32 
ijh{k.kkRed ladj fdLeksa dk ewY;kadu fd;k x;kA mPp ek/; rFkk fLFkjrk 
ds vk/kkj ij nks ijh{k.kkRed ladj fdLeksa dh igpku dh xbZA vxsrh 
ifjiDork esa] [kjhQ 2020 ds nkSjku dqy 38 uohu dzkl dk ewY;kadu fd;k 
x;kA nkuk mit dssa fy, 18 dzkl esa psd Mhdslh 7074 dh rqyuk esa 
mYys[kuh; Js”Brk iznf'kZr gqbZA vkj,evkj ,aM ,lihlh] csxqljk; esa jch 
ekSle ds fy, loZJs”B mPp mit'khy ladj dh igpku djus ds fy, 545 
ijh{k.kkRed ladjksa ds ,d lsV dk ewY;kadu fd;k x;kA e/;e ifjiDork ds 
varxZr 121 ladj la;kstuksa vkSj iNsrh ifjiDork ds rgr 10 ladj 
la;kstuksa esa lacaf/kr ifjiDork lewgksa dh loZJs”B psd ds eqdkcys csgrj 
mit iznf'kZr gqbZA [kjhQ 2020 ds nkSjku] mRiUu fd, x, 275 ijh{k.kkRed 
ladjksa ds ,d lsV dk ewY;kadu csxqljk; vkSj yqf/k;kuk esa fd;k x;k vkSj 
csxqljk; rFkk yqf/k;kuk esa loZJs”B psd fdLe dh rqyuk esa dze'k% 12 ,oa 17 
ijh{k.kkRed ladjksa esa 10 izfr'kr ls vf/kd dh mit iznf'kZr gqbZA yqf/k;kuk 
esa [kjhQ 2020 ds nkSjku dqy pkj psd fdLeksa ds lkFk ,d D;wih,e ijh{k.k 
ds 45 ijh{k.kkRed ladjksas dk ewY;kadu fd;k x;kA yksdfiz; lkekU; ladj 
ck;ks 9544 dh rqyuk esa nks ijh{k.kkRed ladjksa us csgrj izn'kZu fd;kA 
yqf/k;kuk esa [kjhQ 2020 ds nkSjku 15 ijh{k.kkRed csch dkWuZ ladjksa ds ,d 
lsV dk ewY;kadu fd;k x;k ftlesa nksuksa psd fdLeksa dh rqyuk esa ,d ladj 
csgrj ik;k x;kA 

tuunzO; dk lekos'ku  

csch dkWuZ dk;Zdze dks etcwrh iznku djus ds iz;kstu ls js'kk jfgr csch dkWuZ 
dk fodkl djus gsrq eDdk vkuqoaf'kd LVkWd dsUnz] bfyukWbl fo'ofo|ky;] 
la;qDr jkT; vesfjdk ls var% iztkr oa'kdzeksa dh ukS izkfIr;ksa dk vk;kr fd;k 
x;kA iqu% flEeV (CIMMYT)] Hkkjr ls fof'k”V eDdk lzksrksa ds 84 u, 
lzksrksa dh [kjhn dh xbZ ftlesa LohV dkWuZ ¼55½] ikWidkWuZ ¼19½ rFkk csch dkWuZ 
¼10½ 'kkfey gSA 

tuunzO; dk y{k.ko.kZu 

vuqdze.k }kjk thuksVkbfiax djrs gq, igpkus x, dqy 60227 ,l,uih dk 
mi;ksx djds 350 fofo/k eDdk var% iztkr oa'kdzeksa ds lEc)rk ekufp=.k 
iSuy (AMP) dk y{k.ko.kZu fd;k x;kA vkcknh vFkok ikiqys'ku lajpuk 
dk v/;;u fd;k x;k vkSj lEc)rk ekufp=.k iSuy esa N% laHkkfor mi 
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Qly ds mRiknu] mRikndrk vkSj nh?kZdkfydrk dks c<+kus ds mn~ns'; ls 
ewyHkwr] dk;Zuhfrijd rFkk izk;ksfxd vuqla/kku fd;k tkrk gSA laLFkku ds 
vuqla/kku dk;Zdze eq[;r% rhu {ks=ksa ij dsfUnzr gSa ;Fkk Qly lq/kkj] Qly 
izca/ku ,oa Qly lqj{kkA fodflr izkS|ksfxfd;ksa dk izek.ku vf[ky Hkkjrh; 
lefUor eDdk vuqla/kku ifj;kstuk ds ek/;e ls fd;k tkrk gS vkSj izlkj 
,oa vkmVfjp dk;Zdzeksa dh enn ls izekf.kr izkS|ksfxfd;ksa dk foLrkj 
fgr/kkjdksa rd fd;k tkrk gSA o”kZ 2020 ds nkSjku] laLFkku }kjk vuqla/kku] 
mRikn fodkl] izkS|ksfxfd;ksa dk O;kolk;hdj.k rFkk vkmVfjp xfrfof/k;ksa 
ds ek/;e ls fdlkuksa rd izkS|ksfxfd;ksa dk foLrkj djus esa mYys[kuh; 
miyfC/k;ka vftZr dh xbZ gSaA 

Qly lq/kkj 
,d Qly lq/kkj laLFkku gksus ds dkj.k Hkkjrh; eDdk vuqla/kku laLFkku dk 
eq[; vuqla/kku eDdk ds vkuqoaf'kd c<+ksrjh ij dsfUnzr jgk gSA Qly lq/kkj 
dk;Zdze dk Qksdl ladj fdLeksa ,oa iSr`d oa'kdzeksa dh mRikndrk dks 
lq/kkjus] tSfod rFkk vtSfod rukoksa dh izfrjksf/krk ,oa xq.koRrk fo'ks”krkvksa 
gsrq tuunzO; o`f) ij dsfUnzr gSA blds vykok] bl laca/k esa Qksdl dk u;k 
vk;ke fodflr mRiknksa dk O;kolk;hdj.k djuk gSA 

fpfUgr ,oa vf/klwfpr ladj 

o”kZ 2020 ds nkSjku] fnukad 10 tqykbZ] 2020 dks d`f”k Qlyksa ds fy, Qly 
ekud] vf/klwpuk ,oa fdLe fueqZfDr ij dsUnzh; mi lfefr dh 84oha cSBd esa 
pkj ladj fdLeksa uker% ,yD;w,e,p 1 ¼vkbZ,e,pD;wih,e 1530½] 
,yihlh,p 2 ¼vkbZ,eih,p 1535½] ,yihlh,p 3 ¼vkbZ,e,pih 1540½ rFkk 
,ychlh,p 3 ¼Mh,evkj,pch 1305½ dks [ksrh iz;kstu ds fy, tkjh ,oa 
vf/klwfpr fd;k x;kA ,yD;w,e,p 1 ,d D;wih,e ladj gS ftlesa mPp 
fVªIVksQu (0.73%) rFkk ykblhu (3.03%) dh ek=k gSA ,yihlh,p 2 ,oa 
,yihlh,p 3 ikWidkuZ fdLesa gSa ftuesa mPp ikWfiax izfr'kr gS tcfd 
,ychlh,p 3 ,d csohdkWuZ ladj gS ftlesa mPp ,oa larqfyr iSnkokj 
¼,l,lch 1½ ikbZ tkrh gSA blds vykok] fnukad 20&22 vizSy] 2020 dks 
vk;ksftr 63oha okf”kZd eDdk dk;Z'kkyk ds nkSjku nks D;wih,e ladjksa dh Hkh 
dh xbZA laLFkku }kjk fodflr dh xbZ a rhu tSo&laof/kZr 
¼ck;ks&QkWVhZQkbM½ ladj fdLeksa dks fnukad 16 vDrwcj] 2020 dks fo'o 
[kk| fnol ds volj ij ekuuh; iz/kkuea=h th }kjk jk”Vª dks lefiZr fd;k 
x;kA 

ladj eDdk fdLeksa dk cht mRiknu ,oa O;olk;hdj.k

eDdk dh ladj fdLeksa ;Fkk Mh,evkj,p 1301] Mh,evkj,p 1308] 
Mh,evkj,p 1305 rFkk vkbZ,e,pch 1539 ds iSr`d oa'kdzeksa dk dqy 35-46 
fDoaVy iztud cht mRiknu fd;k x;k vkSj fofHkUu jkT;ksa] jk”Vªh; ,oa vU; 
cht mRiknd ,tsfUl;ksa dks mudh ekax ds vuqlkj vkiwfrZ dh xbZA blds 
vykok] O;olk;hdj.k ds iz;kstu ls ,xzhuksosV bafM;k fyfeVsM ds ek/;e ls 
fofHkUu cht dEifu;ksa dks bu ladj fdLeksa dk ykblsal iznku fd;k x;kA 

vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk ijh{k.k ds varxZr ladj 
fdLeksa dk izksUu;u@;ksxnku jch 2019&20 ds nkSjku] lkekU; eDdk dh 
ikap izfof”V;ksa dks ,ohVh&1 ls ,ohVh&2 esa izksUur fd;k x;k vkSj eDdk dh 

rhu izfof”V;ksa tcfd ikWidkuZ dh nks ladj fdLeksa dks ,uvkbZohVh ls 
,ohVh&1 esa izksUur fd;k x;kA [kjhQ 2020 ds nkSjku] ,d D;wih,e ladj 
fdLe dks ,ohVh&2 esa ijh{k.k gsrq izksUur fd;k x;k tcfd lkekU; eDdk 
dh pkj izfof”V;ksa ,oa pkj D;wih,e dks ,uvkbZohVh ls ,ohVh&1 esa izksUur 
fd;k x;kA mRrj if'peh eSnkuh {ks= ¼tksu 2½ esa ,d LohV dkWuZ ladj fdLe 
dks ,uvkbZohVh ls ,ohVh&1 esa izksUur fd;k x;kA eDdk dh ianzg ladj 
fdLeksa }kjk [kjhQ 2020 ds nkSjku vkSj 25 izfof”V;ksa }kjk jch 2020&21 ds 
nkSjku vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk ijh{k.k esa ;ksxnku 
fn;k x;kA iqu% jch 2020&21 ds nkSjku ,vkbZlhvkjih pkjk ijh{k.k esa pkj 
izfof”V;ksa vkSj [kjhQ 2020 ds nkSjku eDdk dh rhu ladj fdLeksa }kjk 
vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk esa ;ksxnku fn;k x;kA 

ijh{k.kkRed ladj fdLeksa dk ewY;kadu 

rhu LFkkuksa ij dqy pkj psd fdLeksa ¼tk¡p fdLeksa½ ds lkFk eDdk dh 32 
ijh{k.kkRed ladj fdLeksa dk ewY;kadu fd;k x;kA mPp ek/; rFkk fLFkjrk 
ds vk/kkj ij nks ijh{k.kkRed ladj fdLeksa dh igpku dh xbZA vxsrh 
ifjiDork esa] [kjhQ 2020 ds nkSjku dqy 38 uohu dzkl dk ewY;kadu fd;k 
x;kA nkuk mit dssa fy, 18 dzkl esa psd Mhdslh 7074 dh rqyuk esa 
mYys[kuh; Js”Brk iznf'kZr gqbZA vkj,evkj ,aM ,lihlh] csxqljk; esa jch 
ekSle ds fy, loZJs”B mPp mit'khy ladj dh igpku djus ds fy, 545 
ijh{k.kkRed ladjksa ds ,d lsV dk ewY;kadu fd;k x;kA e/;e ifjiDork ds 
varxZr 121 ladj la;kstuksa vkSj iNsrh ifjiDork ds rgr 10 ladj 
la;kstuksa esa lacaf/kr ifjiDork lewgksa dh loZJs”B psd ds eqdkcys csgrj 
mit iznf'kZr gqbZA [kjhQ 2020 ds nkSjku] mRiUu fd, x, 275 ijh{k.kkRed 
ladjksa ds ,d lsV dk ewY;kadu csxqljk; vkSj yqf/k;kuk esa fd;k x;k vkSj 
csxqljk; rFkk yqf/k;kuk esa loZJs”B psd fdLe dh rqyuk esa dze'k% 12 ,oa 17 
ijh{k.kkRed ladjksa esa 10 izfr'kr ls vf/kd dh mit iznf'kZr gqbZA yqf/k;kuk 
esa [kjhQ 2020 ds nkSjku dqy pkj psd fdLeksa ds lkFk ,d D;wih,e ijh{k.k 
ds 45 ijh{k.kkRed ladjksas dk ewY;kadu fd;k x;kA yksdfiz; lkekU; ladj 
ck;ks 9544 dh rqyuk esa nks ijh{k.kkRed ladjksa us csgrj izn'kZu fd;kA 
yqf/k;kuk esa [kjhQ 2020 ds nkSjku 15 ijh{k.kkRed csch dkWuZ ladjksa ds ,d 
lsV dk ewY;kadu fd;k x;k ftlesa nksuksa psd fdLeksa dh rqyuk esa ,d ladj 
csgrj ik;k x;kA 

tuunzO; dk lekos'ku  

csch dkWuZ dk;Zdze dks etcwrh iznku djus ds iz;kstu ls js'kk jfgr csch dkWuZ 
dk fodkl djus gsrq eDdk vkuqoaf'kd LVkWd dsUnz] bfyukWbl fo'ofo|ky;] 
la;qDr jkT; vesfjdk ls var% iztkr oa'kdzeksa dh ukS izkfIr;ksa dk vk;kr fd;k 
x;kA iqu% flEeV (CIMMYT)] Hkkjr ls fof'k”V eDdk lzksrksa ds 84 u, 
lzksrksa dh [kjhn dh xbZ ftlesa LohV dkWuZ ¼55½] ikWidkWuZ ¼19½ rFkk csch dkWuZ 
¼10½ 'kkfey gSA 

tuunzO; dk y{k.ko.kZu 

vuqdze.k }kjk thuksVkbfiax djrs gq, igpkus x, dqy 60227 ,l,uih dk 
mi;ksx djds 350 fofo/k eDdk var% iztkr oa'kdzeksa ds lEc)rk ekufp=.k 
iSuy (AMP) dk y{k.ko.kZu fd;k x;kA vkcknh vFkok ikiqys'ku lajpuk 
dk v/;;u fd;k x;k vkSj lEc)rk ekufp=.k iSuy esa N% laHkkfor mi 

Basic and strategic research aimed at enhancement of  
productivity and production of maize,

including specialty corn.

MANDATE 

Coordination of multi-disciplinary and multi-location research 
to identify appropriate technologies for varied 

agro-climatic conditions.

Dissemination of improved technologies, capacity building 
and developing linkages.

Coordination of the All india Coordinated Research Project 
(AICRP) on Maize and to carry out extension and 

outreach programmes.



lajpukvksa dh igpku dh xbZA izR;sd mi&oxZ vU; ls fHkUu Fkk vkSj bl ij 
thMCY;w,,l ds fy, fopkj fd;k tk ldrk gSA iqu% rhu LFkkuksa ij 6527 
cgq:ih; ,l,uih ds lkFk&lkFk ,pdsvkbZihlh 4 B  lh,e,y 269 ds e/; x

dzkl ls mRiUu 198 F   vkjvkbZ,y dk y{k.ko.kZu cht vkSj ikWfiax 8

fo'ks”krkvksa ds fy, fd;k x;kA dqy 15 D;wVh,y ¼ikap izeq[k ,oa nl xkS.k½ 
dk ekufp=.k ikWfiax ls tqM+h fofHkUu fo'ks”krkvksa ds fy, fd;k x;k vkSj 
xq.klw= 10 dks NksM+dj lHkh xq.klw=ksa esa budk forj.k gSA ikWfiax fo'ks”krkvksa 
ds fy, esVk D;wVh,y fo'ys”k.k }kjk nl esVk D;wVh,y rFkk fofHkUu 
D;wVh,y ekufp=.k iz;ksxksa esa lwfpr fd, x, D;wVh,y ls izdVu vk/kkj ij 
¼dsbZthth ikFkos dk mi;ksx djds p;fur 19 thu½ 229 thu dh igpku 
dh xbZA ,l,lvkj ekdZjksa ds lkFk lQsn eDdk dh dqy 27 vkcknh vFkok 
ikiqys'ku dk y{k.ko.kZu mit esa ;ksxnku djus okys xq.kksa ds fy, fd;k x;k 
ftlesa izfr ckyh drkj dh la[;k (NRPE)] izfr drkj cht vFkok nkuksa dh 
la[;k (NKPR) rFkk lkS chtksa dk Hkkj (HSWT)A izfr ckyh drkj dh 
la[;k (NRPE) ds fy, N%] izfr drkj cht vFkok nkuksa dh la[;k 
(NKPR) ds fy, rhu rFkk lkS chtksa dk Hkkj (HSWT) vkfn 'kkfey Fks ds 
fy, ikap vkcknh vFkok ikiqys'ku dh igpku iqu% v/;;u iz;kstu gsrq dh 
xbZA ,l,lvkj izksQkby ds vk/kkj ij vkcknh vFkok ikiqys'ku esa dqy nks 
fo”ketkr lewg ekStwn FksA jch 2019&20 ds nkSjku csxqljk; esa dqy 500 
var% iztkr oa'kdzeksa dk ewY;kadu fd;k x;k tgka loZJs”B rqyuh; var% 
iztkr ¼,pdsvkbZ 193&2½ dh rqyuk esa chl var% iztkr oa'kdzeksa esa dgha 
vf/kd mit ikbZ xbZA iqu% [kjhQ 2020 ds nkSjku yqf/k;kuk esa 400 var% 
iztkr oa'kdzeksa dh tkap dh xbZ tgka 11 oa'kdzeksa esa 75 fDoaVy@gs- dh mPp 
nkuk mit ntZ dh xbZA blds vykok] 776 thuiz:iksa dk y{k.ko.kZu fd;k 
x;k vkSj o”kZ 2014&15 ls 2018&19 ds nkSjku mRiUu fd, x, ikliksVZ MkVk 
ds vk/kkj ij pqus x, 898 var% iztkr oa'kdzeksa dk xq.kuhdj.k lhvkjih&,ch 
ds varxZr ifj;kstuk esa fd;k x;kA vBkou ladjksa ds fy, izQqYyudky gsrq 
c<+okj fMxzh fnol (GDD) dk ekudhdj.k fd;k x;kA vf/kdka'k vxsrh] 
e/;e rFkk iNsrh oa'kdzeksa ds fy, thMhMh esa dze'k% 800 ls 900] 900 ls 950 
rFkk 950 ls 1000 thMhMh ds chp fHkUurk FkhA 

vkuqoaf'kd lalk/kuksa dk fodkl] j[kj[kko ,oa 
fofo/khdj.k

jch 2019&20 ds nkSjku] Lo% ijkx.k ds ek/;e ls dqy 922 var% iztkr 
oa'kdzeksa dk vkSj cYd ijkx.k ds ek/;e ls 41 ikiqys'ku vFkok la[;k dk 
j[kj[kko fd;k x;k A olar 2020 ds nkSjku] yqf/k;kuk esa dqy 645 var% 
iztkr oa'kdzeksa dk vuqjf{kr vkSj xq.kuhdj.k fd;k x;kA iqu% dqy 805 
ifjokjksa dks S  voLFkk esa vkSj 289 i`FkDdj.k ifjokjksa dks S voLFkk esa 3 2 

fodflr fd;k x;kA jch 2018&19 ds nkSjku vkj,evkj ,aM ,lihlh] 
csxqljk; esa [ksrh ds fy, foeksfpr eDdk ladjksa ds 13 iSr`d thuiz:iksa ,oa 
140 var% iztkr oa'kdzeksa ds ,d lsV dk ewY;kadu fd;k x;k vkSj lkFk gh 

2 rsjg vkdkfjdh ,oa mit lacaf/kr xq.kksa ds fy, y{k.ko.kZu fd;k x;kA D
lkaf[;dh ls igpkus x, fHkUu thuiz:iksa ds chp 20 dyLVj ,oa dzkl }kjk 
ladj vkst ds O;kid Lrj dk lnqi;ksx fd;k tk ldrk gSA vk.kfod Lrj 
ij vkuqoaf'kd fofo/krk v/;;u Hkh fd;k x;k vkSj bl dk;Z esa 40 cgq:ih; 
,l,lvkj ekdZjksa dh enn yh xbZA D;wih,e tuunzO; esa fofo/krk ykus ds 
fy, nks VsLVlZ ds lkFk 24 D;wih,e vkSj 24 lkekU; oa'kdzeksa dk dzkl djk;k 
x;k vkSj vk.kfod izksQkbfyax dh xbZA mit ,oa vk.kfod MkVk nksuksa ds 
vk/kkj ij] bu thuiz:iksa dks fofHkUu dyLVjksa ;Fkk , rFkk ch esa oxhZd`r 

fd;k x;kA fo”ketkr lewg , rFkk ch ls tqM+s lkekU; oa'kdzeksa dk mi;ksx 
J`a[kyk dzkflax ds ek/;e ls lacaf/kr lewg ds D;wih,e tuunzO; esa fofo/krk 
ds fy, fd;k tk,xkA 

fo'ks"k eDdk iztuu 
ladj czsd&Mkmu vFkok larfr dzkl ls gkfly fd, x, 126 F -F  3 5

i`FkDdj.k LohV dkWuZ ifjokjksa dks Lo&ijkx.k ds ek/;e ls vkxs c<+k;k x;kA 
Hkqês dh yackbZ (EL)] Hkqês dh ifjf/k vFkok ?ksjk (EG) rFkk cht drkjksa dh 
la[;k (NKR) ds fy, ikbZ xbZ fHkUurk ladj ls mRiUu var% iztkr oa'kdzeksa 
dh rqyuk esa larfr dzkl esa vis{kkd`r dgha vf/kd FkhA iqu% fo”ketkr 
oxhZdj.k ds fy, nks VsLVlZ ;Fkk ,y,e 13 ,oa ,y,e 14 ds lkFk LohV dkWuZ 
var% iztkr oa'kdzeksa dk dzkl djk;k x;k vkSj mit ,oa mit esa lgk;d 
y{k.kksa ds fy, VsLV dzkl ¼150½ dk ewY;kadu fd;k tk jgk gSA csch dkWuZ 
tuunzO; dks etcwrh iznku djus ds fy, 82 u, var% iztkr oa'kdze mRiUu 
fd, x,A ,d thuiz:i vkbZchlh,y 36 esa izfr ikS/kk 3&4 NYyh dh moZjrk 
vFkok mit iznf'kZr gqbZ vkSj ,d vU; oa'kdze vkbZchlh,y 46 lh/kh iRrh 
ds lkFk fyX;wy jfgr FkkA lh,e,l vk/kkfjr csch dkWuZ ladj dk fodkl 
djus ds iz;kstu ls izxr cSddzkl ihf<+;ka fodflr dh xbZaA iqu% th 5417 
rFkk var% iztkr oa'kdzeksa ds chp dqy 54 u, VsLV dzkl cuk, x, vkSj [ksr 
esa uj eatjh vkdkfjdh ds vk/kkj ij 14 var% iztkr oa'kdzeksa dks B oa'kdze 
ds :i esa vkSj 16 oa'kdzeksa dks R ds :i esa oxhZd`r fd;k x;k tcfd 24 
oa'kdzeksa esa vkaf'kd moZjrk iznf'kZr gqbZA nks VsLVlZ ;Fkk ,pdsvkbZ 1105 ,oa 
,pdsvkbZ 323 ds lkFk dzkl djkdj 26 var% iztkr oa'kdzeksa dk fo”ketkr 
oxhZdj.k fd;k x;kA dqy 26 oa'kdzeksa ds chp] 12 thuiz:iksa dks oxZA 
¼,pdsvkbZ 323½ esa rFkk 14 thuiz:iksa dks oxZ B ¼,pdsvkbZ 1105½ esa oxhZd`r 
fd;k x;kA iwoZ&iztuu dk;Zdze ds rgr] mPp mit'khy ,oa tyok;q 
vuqdwy eDdk dk fodkl djus gsrq cSddzkl rFkk Lo% ijkx.k ds ek/;e ls  
BC F ikiqys'ku vFkok vkcknh dk fodkl djus ds fy, ,y,e 13 ,oa 2 2  

,y,e 14 ¼ladj ih,p,e&1 dk iSr`d oa'kdze½ dk dzkl ft;k ikohZXywfel  
ds lkFk djk;k x;kA iqu% nks psd fdLeksa uker% ts 1006 ,oa vQzhdu VkWy 
ds lkFk dqy 28 ikiqys'ku vFkok vkcknh dk ewY;kadu pkjk fo'ks”krkvksa ds 
fy, fd;k x;k vkSj ikap vkcknh vFkok ikiqys'ku dks ts&1006 ds lerqY; 
ik;k x;kA ,y,e 13 ,oa ,y,e 14 ds lkFk dqy 28 pkjk var% iztkr 
oa'kdzeksa dk dzkl djkdj pkjk var% iztkr oa'kdzeksa dk fo”ketkr oxhZdj.k 
Hkh fd;k x;kA gjk pkjk mit ds fof'k"V la;kstu {kerk (SCA) ds vk/kkj 
ij dqy 28 var% iztkr oa'kdzeksa dks nks fo”ketkr oxksZa esa oxhZd`r fd;k x;k 
ftlesa ,y,e 13 ds oxZ A ds rgr 16 oa'kdze vkSj ,y,e 14 ds oxZ B    
esa 12 oa'kdze 'kkfey FksA

vtSfod ruko ds fy, tuunzO; dh tk¡p  

o`f) ij cqokbZ ds le; vkSj 'khr ruko dh lEc)rk dk v/;;u djus ds 
fy, jch 2018&19 ds nkSjku 25 ladj fdLeksa vkSj jch 2019&20 ds nkSjku 
35 ladj fdLeksa dk ewY;kadu csxqljk;] fcgkj esa fd;k x;k vkSj blds rgr 
nksuksa o”kksZa esa cqokbZ ikap fHkUu rkjh[kksa ;Fkk 25 vDrwcj] 5 uoEcj] 15 uoEcj 
rFkk 25 fnlEcj dks dh x;hA v/;;u ls irk pyk fd fnukad 5 uoEcj dks 
eDdk dh cqokbZ djus ij vf/kdre mit çkIr gqbZ vkSj ;g rkjh[k fcgkj 
jkT; esa jch eDdk ds fy, lokZf/kd mi;qDr FkhA iz;ksx ds ,d vU; lsV esa] 
ikap psd fdLeksa ds lkFk dqy 137 dzkl dks jch 2019&20 ds nkSjku yqf/k;kuk 
esa [ksr ifjfLFkfr;ksa ds rgr izkjafHkd c<+okj voLFkk vkSj Qwy vkus ls igys 
okyh voLFkk esa 'khr ruko fn;k x;k tgka e/;e ifjiDork vof/k okys dqy 

14 dzkl loZJs”B psd fdLe ih&3396 ds eqdkcys esa csgrj ik, x,A buesa ls 
vkbZ,e,y,lch 274&1 x lh,eth 240] vkbZ,e,y,lch 207&2 x 
vkbZ,e,y,lch 976&2 vkSj vkbZ,e,y,lch 571&2 x vkbZ,e,y,lch 
406&2 esa psd fdLe ih&3396 ds eqdkcys esa dze'k% 18-2 izfr'kr] 14-4 
izfr'kr vkSj 14-0 izfr'kr dh vf/kd mit ikbZ xbZA iqu% yqf/k;kuk esa jch 
2019&20 ds nkSjku dqy 500 var% iztkr oa'kdzeksa dk izkjafHkd c<+okj vkSj 
Qwy vkus ls igys okyh voLFkk esa 'khr ruko ds fo:) ewY;kadu fd;k 
x;kA var% iztkr uker% vkbZ,e,y,lch 250&2 esa lcls vf/kd mit ¼27-0 
fDoaVy@gs-½ gkfly dh xbZA 20-0 ls 30-0 fDoaVy@gsDVs;j ds chp mit 
ntZ djus okys 'kh”kZ 11 var% iztkr oa'kdze uker% vkbZ,e,y,lch 250&2] 
lh,eth 155] vkbZ,e,y,lch 2004] vkbZ,e,y,lch 274&1] 
vkbZ,e,y,lch 671&2] vkbZ,e,y,lch 885&2] vkbZ,e,y,lch 
1296&1] vkb Z,e,y,lch 509&2] vkb Z,e,y,lch 733&1] 
vkbZ,e,y,lch 428&2 rFkk vkbZ,e,y,lch 268&1 FksA iz;ksx ds ,d vU; 
lsV esa yqf/k;kuk esa jch 2019&20 ds nkSjku dqy 350 var% iztkr oa'kdzeksa dk 
ewY;kadu fd;k x;k ftuesa nkuk mit esa 0-18 ls 32-31 fDoaVy@gsDVs;j 
rd dh fHkUurk FkhA nkuk mit ds vk/kkj ij thuiz:iksa dks 6 fofHkUu oxksZa esa 
oxhZd`r fd;k x;k tgka 17] 68] 21] 21 rFkk ikap thuiz:iksa esa dze'k% 0-18 
ls 1-00 fDoaVy@gsDVs;j] 1-01 ls 5-0 fDoaVy@gsDVs;j]  5-01 ls 10-0 
fDoaVy@gsDVs;j] 0-01 ls 20-0 fDoaVy@gsDVs;j] 2-001 ls 30-0 
fDoaVy@gsDVs;j rFkk 30-0 fDoaVy@gsDVs;j ls vf/kd dh lhek esa nkuk 
mit ntZ dh xbZA 

xq.koÙkk y{k.kksa ds fy, çtuu

uohu fodflr dqy 115 D;wih,e var% iztkr oa'kdzeksa ds ,d lsV dk 
fo'ys”k.k izksVhu vkSj fVªIVksQu ek=k dk irk yxkus ds fy, fd;k x;k tgka 
MhD;w,y 2760 vkSj MhD;w,y 2702 mPp izksVhu ¼dze'k% 10-7 izfr'kr ,oa  
10-0 izfr'kr½ vkSj fVªIVksQu ek=k ¼dze'k% 1-0 izfr'kr ,oa 0-9 izfr'kr½ ds 
lkFk lokZf/kd vk'kktud ik, x,A iqu% [kjhQ 2020 ds nkSjku yqf/k;kuk esa 
nks psd fdLeksa ¼MhD;w,y 2192 ,oa ,pdsvkbZ 163½ ds lkFk 30 var% iztkr 
oa'kdzeksa dk ewY;kadu fd;k x;k rkfd buds chp lerqY; izn'kZu dk irk 
yxk;k tk ldsA blesa nl var% iztkr oa'kdzeksa esa loZJs”B psd fdLe 
MhD;w,y 2192 dh rqyuk esa csgrj izn'kZu ik;k x;kA  

vuqdwyuh; ;qXefodYih ;Fkk opaque2, crtRB1 rFkk lpa2 dk ogu 
djus okys ekdZj lgk;rkFkZ lsysD'ku ds ek/;e ls ,y,e 13] ,y,e 19] 
,y,e 14 vkSj ,y,e 17 ds fy, fodflr fd, x, fuvj lethuh oa'kdzeksa 
¼NILs½ dk ewY;kadu lL;foKku o tSo&jklk;fud izn'kZu dk irk yxkus ds 
fy, fd;k x;kA eDdk nkus esa mPprj ykblhu ,oa fVªIVksQu] c<+s gq, 
izksfoVkfeu , vkSj de QkbfVd vEy dh iqf”V ds fy, opaque2, crtRB1 
rFkk lpa2 ds vuqdwyuh; ;qXefodYih ftEesnkj gSaA ewY;kadu vkadM+ksa ds 
vk/kkj ij] rhu&pkj loZJs”B ,uvkbZ,y dk p;u fd;k x;k vkSj ,y,e 13 
,oa ,y,e 19] rFkk ,y,e 14 ,oa ,y,e 17 ds ,uvkbZ,y dk mi;ksx djrs 
gq, iz;ksxkRed dzkl mRiUu fd, x,A 

tSo&jklk;fud y{k.kksa dk ewY;kadu 
fjiksVkZ/khu vof/k ds nkSjku] vf/kdka'kr% var% iztkr dks 'kkfey djrs gq, dqy 
81 thuiz:iksa dk ewY;kadu LVkpZ izksQkby ;Fkk LVkpZ] ,ekbykst+ rFkk 
,ekbyksisfDVu ds fy, fd;k x;kA vf/kdka'k thuiz:iksa esa ,ekbykst dh 
ek=k 20 ls 30 izfr'kr ds chp ikbZ xbZ ftlls izkd`frd tuunzO; esa mPp 

,ekbykst+ mRifjorhZ dh vuqiyC/krk dk irk pyrk gSA D;wih,e iztuu 
dk;Zdze ds varxZr] uohu fodflr dqy 115 oa'kdzeksa dk ewY;kadu izksVhu 
xq.koRrk dk irk yxkus ds fy, fd;k x;k vkSj 34 lokZf/kd vk'kktud 
oa'kdzeksa ds ,d lsV dk Hkh ewY;kadu fd;k x;kA blds vykok] ekdZj 
lgk;rkFkZ p;u (MAS) ds ek/;e ls D;wih,e esa :ikarfjr 20 oa'kdzeksa dk 
fo'ys”k.k izksVhu xq.koRrk ds fy, fd;k x;k rFkk mPp fVªIVksQu ek=k okys 
oa'kdzeksa dh igpku dh xbZA vk'kktud oa'kdzeksa dh igpku djus gsrq jaxhu 
eDdk tuunzO; esa ,aFkkslkbfuu] Q~ysoksukWbM ,oa fQuksfyd ek=k dk 
ewY;kadu Hkh fd;k x;kA 

eDdk esa Lo% ik=s  iqutZuu ,oa :ikarj.k fof/k dh 
LFkkiuk 

ck;ksfyfLVd ,oa ,xzkscSDVhfj;e  e/;LFk :ikarj.k fof/k;ksa dk mi;ksx djrs 
gq, uksMy drksZrd ls mRiUu dSykbZ esa ,d iqu#Riknuh; ;ksX; Lo% ik=s  
iqutZuu fof/k fodflr dh xbZA XywdqjksfuMst (GUS) izksVhu dk mi;ksx 
djds :ikarj.k izksVksdkWy dh ekudhdj.k izfdz;k dk dk;Z izxfr ij gSA 
Ård&jlk;u rFkk ihlhvkj fo'ys”k.k ls :ikarfjr Årdksa esa th;w,l 
xfrfof/k dh ekStwnxh dk irk pykA 

vYi QkbVsV okyh eDdk ds fy, thu y{; dh bu 
flfydks  izkFkfedrk 

IyhvksVªkWfid izHkkoksa ls cpus ds lkFk&lkFk eDdk esa QkbfVd vEy ek=k dks 
de djus gsrq lokZf/kd vk'kktud y{; buksfLVksy QkWLQsV dkbust 1 
(IPK 1) ik;k x;kA buksfLVksy QkWLQsV dkbust 1 (IPK 1) ,atkbe 
lajpuk vkSj iks”kk/kkj ds lkFk bldh ikjLifjdrk dk dEI;wVs'kuy :i ls 
fu/kkZj.k fd;k x;kA fof'k”V vehuks vEy ikWth'ku dk [kqyklk fd;k x;k 
tgka izksVhu&izksVhu ikjLifjdrk dks izHkkfor fd, fcuk ,atkbe xfrfof/k ds 
vojks/k esa mRifjorZu gksxkA 

vYi ukbVªkstu ruko esa izeq[k fHkUukRed izdfVr thuksa 
(DEGs) dk izek.ku 

fo"ke var% iztkr oa'kdzeksa ;Fkk Mh,evkbZ 56 ¼ukbVªkstu ruko dk lfg”.kq½ 
,oa Mh,evkbZ 81 ¼ukbVªkstu ruko ds izfr laosnu'khy½ ls iRrh ,oa tM+ 
Årdksa dk mi;ksx djds VªkalfdzIVkse fo'ys”k.k ds ek/;e ls igys igpkus 
x, izeq[k fHkUukRed izdfVr thuksa dk izek.ku  qPCR  }kjk fd;k x;kA 
ukbVªkstu ruko dh izfrfdz;k esa fHkUukRed izdVu ds :i esa thuksa ;Fkk  
Asn4, ,p,Vh 2-3] ,uvkjih 1] csfld b.MksdkbVhust] ,,ih 3] thVh 31] 
,eokbZch 36 VªkalfdzI'ku dkjd] AP2-EREBP VªkalfdzI'ku dkjd vkSj 
ukbVªsV VªkaliksVZ&1 dh igpku dh xbZA

Qly izca/ku 
vkuqoaf'kdh tgka mPp xq.koRrk] mPp mit'khy rFkk ruko izfrjks/kh 
thuiz:iksa ds fodkl esa egRoiw.kZ Hkwfedk fuHkkrh gS ogha okafNr QkeZ 
mRikndrk ,oa nh?kZdkfydrk gkfly djus esa Qly izca/ku ds rjhds 
egRoiw.kZ Hkwfedk fuHkkrs gSaA laLFkku ds Qly izca/ku dk;Zdze dk eq[; 
Qksdl tqrkbZ] iks”kd rRo ,oa Qlypdz iz.kkyh izca/ku ij dsfUnzr gSA 

xaxk ds eSnkuh bykdksa esa vukt vk/kkfjr iz.kkfy;ksa esa 
izslhtu lajf{kr d`f"k jhfr;ksa dk fodkl

pkoy&xsgwa Qlypdz iz.kkyh dh rqyuk esa lajf{kr d`f”k (CA) vk/kkfjr 
eDdk&xsgwa Qlypdz iz.kkyh ds rgr mYys[kuh; :i ls mPprj iz.kkyh 
mRikndrk ntZ dh xbZA blh izdkj] ,Q,Qih] vkjMh,Q rFkk ,l,l,u,e 

vi vii



lajpukvksa dh igpku dh xbZA izR;sd mi&oxZ vU; ls fHkUu Fkk vkSj bl ij 
thMCY;w,,l ds fy, fopkj fd;k tk ldrk gSA iqu% rhu LFkkuksa ij 6527 
cgq:ih; ,l,uih ds lkFk&lkFk ,pdsvkbZihlh 4 B  lh,e,y 269 ds e/; x

dzkl ls mRiUu 198 F   vkjvkbZ,y dk y{k.ko.kZu cht vkSj ikWfiax 8

fo'ks”krkvksa ds fy, fd;k x;kA dqy 15 D;wVh,y ¼ikap izeq[k ,oa nl xkS.k½ 
dk ekufp=.k ikWfiax ls tqM+h fofHkUu fo'ks”krkvksa ds fy, fd;k x;k vkSj 
xq.klw= 10 dks NksM+dj lHkh xq.klw=ksa esa budk forj.k gSA ikWfiax fo'ks”krkvksa 
ds fy, esVk D;wVh,y fo'ys”k.k }kjk nl esVk D;wVh,y rFkk fofHkUu 
D;wVh,y ekufp=.k iz;ksxksa esa lwfpr fd, x, D;wVh,y ls izdVu vk/kkj ij 
¼dsbZthth ikFkos dk mi;ksx djds p;fur 19 thu½ 229 thu dh igpku 
dh xbZA ,l,lvkj ekdZjksa ds lkFk lQsn eDdk dh dqy 27 vkcknh vFkok 
ikiqys'ku dk y{k.ko.kZu mit esa ;ksxnku djus okys xq.kksa ds fy, fd;k x;k 
ftlesa izfr ckyh drkj dh la[;k (NRPE)] izfr drkj cht vFkok nkuksa dh 
la[;k (NKPR) rFkk lkS chtksa dk Hkkj (HSWT)A izfr ckyh drkj dh 
la[;k (NRPE) ds fy, N%] izfr drkj cht vFkok nkuksa dh la[;k 
(NKPR) ds fy, rhu rFkk lkS chtksa dk Hkkj (HSWT) vkfn 'kkfey Fks ds 
fy, ikap vkcknh vFkok ikiqys'ku dh igpku iqu% v/;;u iz;kstu gsrq dh 
xbZA ,l,lvkj izksQkby ds vk/kkj ij vkcknh vFkok ikiqys'ku esa dqy nks 
fo”ketkr lewg ekStwn FksA jch 2019&20 ds nkSjku csxqljk; esa dqy 500 
var% iztkr oa'kdzeksa dk ewY;kadu fd;k x;k tgka loZJs”B rqyuh; var% 
iztkr ¼,pdsvkbZ 193&2½ dh rqyuk esa chl var% iztkr oa'kdzeksa esa dgha 
vf/kd mit ikbZ xbZA iqu% [kjhQ 2020 ds nkSjku yqf/k;kuk esa 400 var% 
iztkr oa'kdzeksa dh tkap dh xbZ tgka 11 oa'kdzeksa esa 75 fDoaVy@gs- dh mPp 
nkuk mit ntZ dh xbZA blds vykok] 776 thuiz:iksa dk y{k.ko.kZu fd;k 
x;k vkSj o”kZ 2014&15 ls 2018&19 ds nkSjku mRiUu fd, x, ikliksVZ MkVk 
ds vk/kkj ij pqus x, 898 var% iztkr oa'kdzeksa dk xq.kuhdj.k lhvkjih&,ch 
ds varxZr ifj;kstuk esa fd;k x;kA vBkou ladjksa ds fy, izQqYyudky gsrq 
c<+okj fMxzh fnol (GDD) dk ekudhdj.k fd;k x;kA vf/kdka'k vxsrh] 
e/;e rFkk iNsrh oa'kdzeksa ds fy, thMhMh esa dze'k% 800 ls 900] 900 ls 950 
rFkk 950 ls 1000 thMhMh ds chp fHkUurk FkhA 

vkuqoaf'kd lalk/kuksa dk fodkl] j[kj[kko ,oa 
fofo/khdj.k

jch 2019&20 ds nkSjku] Lo% ijkx.k ds ek/;e ls dqy 922 var% iztkr 
oa'kdzeksa dk vkSj cYd ijkx.k ds ek/;e ls 41 ikiqys'ku vFkok la[;k dk 
j[kj[kko fd;k x;k A olar 2020 ds nkSjku] yqf/k;kuk esa dqy 645 var% 
iztkr oa'kdzeksa dk vuqjf{kr vkSj xq.kuhdj.k fd;k x;kA iqu% dqy 805 
ifjokjksa dks S  voLFkk esa vkSj 289 i`FkDdj.k ifjokjksa dks S voLFkk esa 3 2 

fodflr fd;k x;kA jch 2018&19 ds nkSjku vkj,evkj ,aM ,lihlh] 
csxqljk; esa [ksrh ds fy, foeksfpr eDdk ladjksa ds 13 iSr`d thuiz:iksa ,oa 
140 var% iztkr oa'kdzeksa ds ,d lsV dk ewY;kadu fd;k x;k vkSj lkFk gh 

2 rsjg vkdkfjdh ,oa mit lacaf/kr xq.kksa ds fy, y{k.ko.kZu fd;k x;kA D
lkaf[;dh ls igpkus x, fHkUu thuiz:iksa ds chp 20 dyLVj ,oa dzkl }kjk 
ladj vkst ds O;kid Lrj dk lnqi;ksx fd;k tk ldrk gSA vk.kfod Lrj 
ij vkuqoaf'kd fofo/krk v/;;u Hkh fd;k x;k vkSj bl dk;Z esa 40 cgq:ih; 
,l,lvkj ekdZjksa dh enn yh xbZA D;wih,e tuunzO; esa fofo/krk ykus ds 
fy, nks VsLVlZ ds lkFk 24 D;wih,e vkSj 24 lkekU; oa'kdzeksa dk dzkl djk;k 
x;k vkSj vk.kfod izksQkbfyax dh xbZA mit ,oa vk.kfod MkVk nksuksa ds 
vk/kkj ij] bu thuiz:iksa dks fofHkUu dyLVjksa ;Fkk , rFkk ch esa oxhZd`r 

fd;k x;kA fo”ketkr lewg , rFkk ch ls tqM+s lkekU; oa'kdzeksa dk mi;ksx 
J`a[kyk dzkflax ds ek/;e ls lacaf/kr lewg ds D;wih,e tuunzO; esa fofo/krk 
ds fy, fd;k tk,xkA 

fo'ks"k eDdk iztuu 
ladj czsd&Mkmu vFkok larfr dzkl ls gkfly fd, x, 126 F -F  3 5

i`FkDdj.k LohV dkWuZ ifjokjksa dks Lo&ijkx.k ds ek/;e ls vkxs c<+k;k x;kA 
Hkqês dh yackbZ (EL)] Hkqês dh ifjf/k vFkok ?ksjk (EG) rFkk cht drkjksa dh 
la[;k (NKR) ds fy, ikbZ xbZ fHkUurk ladj ls mRiUu var% iztkr oa'kdzeksa 
dh rqyuk esa larfr dzkl esa vis{kkd`r dgha vf/kd FkhA iqu% fo”ketkr 
oxhZdj.k ds fy, nks VsLVlZ ;Fkk ,y,e 13 ,oa ,y,e 14 ds lkFk LohV dkWuZ 
var% iztkr oa'kdzeksa dk dzkl djk;k x;k vkSj mit ,oa mit esa lgk;d 
y{k.kksa ds fy, VsLV dzkl ¼150½ dk ewY;kadu fd;k tk jgk gSA csch dkWuZ 
tuunzO; dks etcwrh iznku djus ds fy, 82 u, var% iztkr oa'kdze mRiUu 
fd, x,A ,d thuiz:i vkbZchlh,y 36 esa izfr ikS/kk 3&4 NYyh dh moZjrk 
vFkok mit iznf'kZr gqbZ vkSj ,d vU; oa'kdze vkbZchlh,y 46 lh/kh iRrh 
ds lkFk fyX;wy jfgr FkkA lh,e,l vk/kkfjr csch dkWuZ ladj dk fodkl 
djus ds iz;kstu ls izxr cSddzkl ihf<+;ka fodflr dh xbZaA iqu% th 5417 
rFkk var% iztkr oa'kdzeksa ds chp dqy 54 u, VsLV dzkl cuk, x, vkSj [ksr 
esa uj eatjh vkdkfjdh ds vk/kkj ij 14 var% iztkr oa'kdzeksa dks B oa'kdze 
ds :i esa vkSj 16 oa'kdzeksa dks R ds :i esa oxhZd`r fd;k x;k tcfd 24 
oa'kdzeksa esa vkaf'kd moZjrk iznf'kZr gqbZA nks VsLVlZ ;Fkk ,pdsvkbZ 1105 ,oa 
,pdsvkbZ 323 ds lkFk dzkl djkdj 26 var% iztkr oa'kdzeksa dk fo”ketkr 
oxhZdj.k fd;k x;kA dqy 26 oa'kdzeksa ds chp] 12 thuiz:iksa dks oxZA 
¼,pdsvkbZ 323½ esa rFkk 14 thuiz:iksa dks oxZ B ¼,pdsvkbZ 1105½ esa oxhZd`r 
fd;k x;kA iwoZ&iztuu dk;Zdze ds rgr] mPp mit'khy ,oa tyok;q 
vuqdwy eDdk dk fodkl djus gsrq cSddzkl rFkk Lo% ijkx.k ds ek/;e ls  
BC F ikiqys'ku vFkok vkcknh dk fodkl djus ds fy, ,y,e 13 ,oa 2 2  

,y,e 14 ¼ladj ih,p,e&1 dk iSr`d oa'kdze½ dk dzkl ft;k ikohZXywfel  
ds lkFk djk;k x;kA iqu% nks psd fdLeksa uker% ts 1006 ,oa vQzhdu VkWy 
ds lkFk dqy 28 ikiqys'ku vFkok vkcknh dk ewY;kadu pkjk fo'ks”krkvksa ds 
fy, fd;k x;k vkSj ikap vkcknh vFkok ikiqys'ku dks ts&1006 ds lerqY; 
ik;k x;kA ,y,e 13 ,oa ,y,e 14 ds lkFk dqy 28 pkjk var% iztkr 
oa'kdzeksa dk dzkl djkdj pkjk var% iztkr oa'kdzeksa dk fo”ketkr oxhZdj.k 
Hkh fd;k x;kA gjk pkjk mit ds fof'k"V la;kstu {kerk (SCA) ds vk/kkj 
ij dqy 28 var% iztkr oa'kdzeksa dks nks fo”ketkr oxksZa esa oxhZd`r fd;k x;k 
ftlesa ,y,e 13 ds oxZ A ds rgr 16 oa'kdze vkSj ,y,e 14 ds oxZ B    
esa 12 oa'kdze 'kkfey FksA

vtSfod ruko ds fy, tuunzO; dh tk¡p  

o`f) ij cqokbZ ds le; vkSj 'khr ruko dh lEc)rk dk v/;;u djus ds 
fy, jch 2018&19 ds nkSjku 25 ladj fdLeksa vkSj jch 2019&20 ds nkSjku 
35 ladj fdLeksa dk ewY;kadu csxqljk;] fcgkj esa fd;k x;k vkSj blds rgr 
nksuksa o”kksZa esa cqokbZ ikap fHkUu rkjh[kksa ;Fkk 25 vDrwcj] 5 uoEcj] 15 uoEcj 
rFkk 25 fnlEcj dks dh x;hA v/;;u ls irk pyk fd fnukad 5 uoEcj dks 
eDdk dh cqokbZ djus ij vf/kdre mit çkIr gqbZ vkSj ;g rkjh[k fcgkj 
jkT; esa jch eDdk ds fy, lokZf/kd mi;qDr FkhA iz;ksx ds ,d vU; lsV esa] 
ikap psd fdLeksa ds lkFk dqy 137 dzkl dks jch 2019&20 ds nkSjku yqf/k;kuk 
esa [ksr ifjfLFkfr;ksa ds rgr izkjafHkd c<+okj voLFkk vkSj Qwy vkus ls igys 
okyh voLFkk esa 'khr ruko fn;k x;k tgka e/;e ifjiDork vof/k okys dqy 

14 dzkl loZJs”B psd fdLe ih&3396 ds eqdkcys esa csgrj ik, x,A buesa ls 
vkbZ,e,y,lch 274&1 x lh,eth 240] vkbZ,e,y,lch 207&2 x 
vkbZ,e,y,lch 976&2 vkSj vkbZ,e,y,lch 571&2 x vkbZ,e,y,lch 
406&2 esa psd fdLe ih&3396 ds eqdkcys esa dze'k% 18-2 izfr'kr] 14-4 
izfr'kr vkSj 14-0 izfr'kr dh vf/kd mit ikbZ xbZA iqu% yqf/k;kuk esa jch 
2019&20 ds nkSjku dqy 500 var% iztkr oa'kdzeksa dk izkjafHkd c<+okj vkSj 
Qwy vkus ls igys okyh voLFkk esa 'khr ruko ds fo:) ewY;kadu fd;k 
x;kA var% iztkr uker% vkbZ,e,y,lch 250&2 esa lcls vf/kd mit ¼27-0 
fDoaVy@gs-½ gkfly dh xbZA 20-0 ls 30-0 fDoaVy@gsDVs;j ds chp mit 
ntZ djus okys 'kh”kZ 11 var% iztkr oa'kdze uker% vkbZ,e,y,lch 250&2] 
lh,eth 155] vkbZ,e,y,lch 2004] vkbZ,e,y,lch 274&1] 
vkbZ,e,y,lch 671&2] vkbZ,e,y,lch 885&2] vkbZ,e,y,lch 
1296&1] vkb Z,e,y,lch 509&2] vkb Z,e,y,lch 733&1] 
vkbZ,e,y,lch 428&2 rFkk vkbZ,e,y,lch 268&1 FksA iz;ksx ds ,d vU; 
lsV esa yqf/k;kuk esa jch 2019&20 ds nkSjku dqy 350 var% iztkr oa'kdzeksa dk 
ewY;kadu fd;k x;k ftuesa nkuk mit esa 0-18 ls 32-31 fDoaVy@gsDVs;j 
rd dh fHkUurk FkhA nkuk mit ds vk/kkj ij thuiz:iksa dks 6 fofHkUu oxksZa esa 
oxhZd`r fd;k x;k tgka 17] 68] 21] 21 rFkk ikap thuiz:iksa esa dze'k% 0-18 
ls 1-00 fDoaVy@gsDVs;j] 1-01 ls 5-0 fDoaVy@gsDVs;j]  5-01 ls 10-0 
fDoaVy@gsDVs;j] 0-01 ls 20-0 fDoaVy@gsDVs;j] 2-001 ls 30-0 
fDoaVy@gsDVs;j rFkk 30-0 fDoaVy@gsDVs;j ls vf/kd dh lhek esa nkuk 
mit ntZ dh xbZA 

xq.koÙkk y{k.kksa ds fy, çtuu

uohu fodflr dqy 115 D;wih,e var% iztkr oa'kdzeksa ds ,d lsV dk 
fo'ys”k.k izksVhu vkSj fVªIVksQu ek=k dk irk yxkus ds fy, fd;k x;k tgka 
MhD;w,y 2760 vkSj MhD;w,y 2702 mPp izksVhu ¼dze'k% 10-7 izfr'kr ,oa  
10-0 izfr'kr½ vkSj fVªIVksQu ek=k ¼dze'k% 1-0 izfr'kr ,oa 0-9 izfr'kr½ ds 
lkFk lokZf/kd vk'kktud ik, x,A iqu% [kjhQ 2020 ds nkSjku yqf/k;kuk esa 
nks psd fdLeksa ¼MhD;w,y 2192 ,oa ,pdsvkbZ 163½ ds lkFk 30 var% iztkr 
oa'kdzeksa dk ewY;kadu fd;k x;k rkfd buds chp lerqY; izn'kZu dk irk 
yxk;k tk ldsA blesa nl var% iztkr oa'kdzeksa esa loZJs”B psd fdLe 
MhD;w,y 2192 dh rqyuk esa csgrj izn'kZu ik;k x;kA  

vuqdwyuh; ;qXefodYih ;Fkk opaque2, crtRB1 rFkk lpa2 dk ogu 
djus okys ekdZj lgk;rkFkZ lsysD'ku ds ek/;e ls ,y,e 13] ,y,e 19] 
,y,e 14 vkSj ,y,e 17 ds fy, fodflr fd, x, fuvj lethuh oa'kdzeksa 
¼NILs½ dk ewY;kadu lL;foKku o tSo&jklk;fud izn'kZu dk irk yxkus ds 
fy, fd;k x;kA eDdk nkus esa mPprj ykblhu ,oa fVªIVksQu] c<+s gq, 
izksfoVkfeu , vkSj de QkbfVd vEy dh iqf”V ds fy, opaque2, crtRB1 
rFkk lpa2 ds vuqdwyuh; ;qXefodYih ftEesnkj gSaA ewY;kadu vkadM+ksa ds 
vk/kkj ij] rhu&pkj loZJs”B ,uvkbZ,y dk p;u fd;k x;k vkSj ,y,e 13 
,oa ,y,e 19] rFkk ,y,e 14 ,oa ,y,e 17 ds ,uvkbZ,y dk mi;ksx djrs 
gq, iz;ksxkRed dzkl mRiUu fd, x,A 

tSo&jklk;fud y{k.kksa dk ewY;kadu 
fjiksVkZ/khu vof/k ds nkSjku] vf/kdka'kr% var% iztkr dks 'kkfey djrs gq, dqy 
81 thuiz:iksa dk ewY;kadu LVkpZ izksQkby ;Fkk LVkpZ] ,ekbykst+ rFkk 
,ekbyksisfDVu ds fy, fd;k x;kA vf/kdka'k thuiz:iksa esa ,ekbykst dh 
ek=k 20 ls 30 izfr'kr ds chp ikbZ xbZ ftlls izkd`frd tuunzO; esa mPp 

,ekbykst+ mRifjorhZ dh vuqiyC/krk dk irk pyrk gSA D;wih,e iztuu 
dk;Zdze ds varxZr] uohu fodflr dqy 115 oa'kdzeksa dk ewY;kadu izksVhu 
xq.koRrk dk irk yxkus ds fy, fd;k x;k vkSj 34 lokZf/kd vk'kktud 
oa'kdzeksa ds ,d lsV dk Hkh ewY;kadu fd;k x;kA blds vykok] ekdZj 
lgk;rkFkZ p;u (MAS) ds ek/;e ls D;wih,e esa :ikarfjr 20 oa'kdzeksa dk 
fo'ys”k.k izksVhu xq.koRrk ds fy, fd;k x;k rFkk mPp fVªIVksQu ek=k okys 
oa'kdzeksa dh igpku dh xbZA vk'kktud oa'kdzeksa dh igpku djus gsrq jaxhu 
eDdk tuunzO; esa ,aFkkslkbfuu] Q~ysoksukWbM ,oa fQuksfyd ek=k dk 
ewY;kadu Hkh fd;k x;kA 

eDdk esa Lo% ik=s  iqutZuu ,oa :ikarj.k fof/k dh 
LFkkiuk 

ck;ksfyfLVd ,oa ,xzkscSDVhfj;e  e/;LFk :ikarj.k fof/k;ksa dk mi;ksx djrs 
gq, uksMy drksZrd ls mRiUu dSykbZ esa ,d iqu#Riknuh; ;ksX; Lo% ik=s  
iqutZuu fof/k fodflr dh xbZA XywdqjksfuMst (GUS) izksVhu dk mi;ksx 
djds :ikarj.k izksVksdkWy dh ekudhdj.k izfdz;k dk dk;Z izxfr ij gSA 
Ård&jlk;u rFkk ihlhvkj fo'ys”k.k ls :ikarfjr Årdksa esa th;w,l 
xfrfof/k dh ekStwnxh dk irk pykA 

vYi QkbVsV okyh eDdk ds fy, thu y{; dh bu 
flfydks  izkFkfedrk 

IyhvksVªkWfid izHkkoksa ls cpus ds lkFk&lkFk eDdk esa QkbfVd vEy ek=k dks 
de djus gsrq lokZf/kd vk'kktud y{; buksfLVksy QkWLQsV dkbust 1 
(IPK 1) ik;k x;kA buksfLVksy QkWLQsV dkbust 1 (IPK 1) ,atkbe 
lajpuk vkSj iks”kk/kkj ds lkFk bldh ikjLifjdrk dk dEI;wVs'kuy :i ls 
fu/kkZj.k fd;k x;kA fof'k”V vehuks vEy ikWth'ku dk [kqyklk fd;k x;k 
tgka izksVhu&izksVhu ikjLifjdrk dks izHkkfor fd, fcuk ,atkbe xfrfof/k ds 
vojks/k esa mRifjorZu gksxkA 

vYi ukbVªkstu ruko esa izeq[k fHkUukRed izdfVr thuksa 
(DEGs) dk izek.ku 

fo"ke var% iztkr oa'kdzeksa ;Fkk Mh,evkbZ 56 ¼ukbVªkstu ruko dk lfg”.kq½ 
,oa Mh,evkbZ 81 ¼ukbVªkstu ruko ds izfr laosnu'khy½ ls iRrh ,oa tM+ 
Årdksa dk mi;ksx djds VªkalfdzIVkse fo'ys”k.k ds ek/;e ls igys igpkus 
x, izeq[k fHkUukRed izdfVr thuksa dk izek.ku  qPCR  }kjk fd;k x;kA 
ukbVªkstu ruko dh izfrfdz;k esa fHkUukRed izdVu ds :i esa thuksa ;Fkk  
Asn4, ,p,Vh 2-3] ,uvkjih 1] csfld b.MksdkbVhust] ,,ih 3] thVh 31] 
,eokbZch 36 VªkalfdzI'ku dkjd] AP2-EREBP VªkalfdzI'ku dkjd vkSj 
ukbVªsV VªkaliksVZ&1 dh igpku dh xbZA

Qly izca/ku 
vkuqoaf'kdh tgka mPp xq.koRrk] mPp mit'khy rFkk ruko izfrjks/kh 
thuiz:iksa ds fodkl esa egRoiw.kZ Hkwfedk fuHkkrh gS ogha okafNr QkeZ 
mRikndrk ,oa nh?kZdkfydrk gkfly djus esa Qly izca/ku ds rjhds 
egRoiw.kZ Hkwfedk fuHkkrs gSaA laLFkku ds Qly izca/ku dk;Zdze dk eq[; 
Qksdl tqrkbZ] iks”kd rRo ,oa Qlypdz iz.kkyh izca/ku ij dsfUnzr gSA 

xaxk ds eSnkuh bykdksa esa vukt vk/kkfjr iz.kkfy;ksa esa 
izslhtu lajf{kr d`f"k jhfr;ksa dk fodkl

pkoy&xsgwa Qlypdz iz.kkyh dh rqyuk esa lajf{kr d`f”k (CA) vk/kkfjr 
eDdk&xsgwa Qlypdz iz.kkyh ds rgr mYys[kuh; :i ls mPprj iz.kkyh 
mRikndrk ntZ dh xbZA blh izdkj] ,Q,Qih] vkjMh,Q rFkk ,l,l,u,e 

vi vii



ds lkFk ikjEifjd eDdk&xsgwa& ewax rFkk pkoy&xsgwa&ewax Qlypdz 
iz.kkfy;ksa dh rqyuk esa xzhu lhdj (GS) lsalj vk/kkfjr iks”kd rRo izca/ku 
okyh lajf{kr d`f”k vk/kkfjr eDdk&xsgwa&ewax Qlypdz iz.kkyh esa vf/kdre 
'kq) ykHk vkSj ykHk % ykxr vuqikr ik;k x;kA fofHkUu Qlypdz iz.kkfy;ksa 
esa [kjirokj cht cSad v/;;u fd;k x;k vkSj ;g ik;k x;k fd ikjEifjd 
pkoy&xsgwa& ewax Qlypdz iz.kkyh esa dqy cht cSad U;wure Fkk tcfd ;g 
ikjEifjd tqrkbZ rFkk lajf{kr d`f”k vk/kkfjr eDdk&xsgwa&ewax Qlypdz 
iz.kkyh esa mPprj FkkA blls ;g Li”V rkSj ij irk pyrk gS fd dsoy 
leqfpr [kjirokj izca/ku ds lkFk gh lajf{kr d`f”k jhfr lQy gks ldrh gSA 

lkekU; eDdk ,oa fo'ks"k eDdk esa fofHkUu tSfod iks’kkd 
rRo lzksrksa dk v/;;u

tSfod ifjfLFkfr ds rgr rhu o”khZ; iz;ksx dks iwjk djus ds mijkUr pkSFks o”kZ 
esa] tSfod mipkjksa ds varxZr csch dkWuZ] LohV dkWuZ rFkk lkekU; eDdk dh 
mit moZjdksa dh laLrqr ek=k (RDF) dk iz;ksx djus ds lerqY; ikbZ xbZA 
lkS izfr'kr xkscj dh [kkn (FYM) dk iz;ksx djus ij csch dkWuZ dh mit 
moZjdksa dh laLrqr ek=k (RDF) dk iz;ksx djus ds lerqY; ikbZ xbZ tcfd 
LohV dkWuZ ds ekeys esa moZjdksa dh laLrqr ek=k (RDF) dk iz;ksx djus ij 
gkfly dh xbZ mit ds lerqY; gh 100 izfr'kr xkscj dh [kkn rFkk 50 
izfr'kr xkscj dh [kkn $ 50 izfr'kr oehZ dEiksLV dk iz;ksx djus ij mit 
gkfly dh xbZ A blh izdkj] lHkh tSfod mipkjksa esa lkekU; eDdk dh mit 
dks moZjdksa dh laLrqr ek=k (RDF) dk iz;ksx djus ij gkfly dh xbZ 
mit ds lerqY; ik;k x;kA 

pkoy&xsgwa ,oa eDdk&xsgwa Qlypdz iz.kkfy;ksa dk e`nk 
thokf.od fofo/krk fo'ys"k.k 

fofHkUu tqrkbZ jhfr;ksa ds rgr pkoy&xsgwa ,oa eDdk&xsgwa Qlypdz 
iz.kkfy;ksa esa e`nk dh thokf.od fofo/krk dh tkap Øksekstsfud ,sxkj ehfM;e 
ij dh xbZA ;g ik;k x;k fd LFkku fof'k”V iks”kd rRo izca/ku ds rgr 
e`nkvksa esa ukbVªkstu fu/kkZj.k djus okys thok.kq dk mPprj ?kuRo Fkk tSlk 
fd ukbVªkstu dh vYirk okyh ifjfLFkfr;ksa ds rgr 'kkunkj <+ax ls c<+us dh 
budh {kerk dk vkdyu djus ls irk pykA 

ikjEifjd ,oa lajf{kr d`f"k jhfr;ksa ds rgr eDdk 
vk/kkfjr Qlypdz iz.kkyh esa lsalj funsZf'kr ukbVªkstu 
izca/ku 

ipkl izfr'kr vkjMh,u $ th,l vk/kkfjr ukbVªkstu iz;ksx djus ij 
lajf{kr d`f”k ds varxZr d`f”k vif'k”V dks cuk;s j[krs gq, eDdk&xsgwa&ewax 
Qlypdz iz.kkyh dks viukdj iz;ksx fd, x, ukbVªkstu dh vkaf'kd dkjd 
mRikndrk] mPprj iz.kkyh mit vkSj 'kq) ykHk dks mYys[kuh; :i ls 
gkfly fd;k tk ldrk gSA eDdk vif'k”V dk iz;ksx djus ij ifjiDork 
vof/k ds nkSjku xsgwa dh Qly esa derj dSuksih rkieku mRiUu gqvk ftlls 
varLFk rki ruko dks de djus esa bl izkS|ksfxdh dh {kerk dk irk pykA 
eDdk dh Qly esa ukbVªkstu dh igyh foHkkftr [kqjkd dk mi&lrgh 
cS.M IyslesaV djus ij ikjEifjd lrgh cSf.Max iz;ksx dh rqyuk esa eDdk dh 
mit esa mYys[kuh; lq/kkj gqvkA 

Qly lqj{kk 
Qly lqj{kk dk;Zdze ds varxZr ijiks”kh ikni izfrjksf/krk vkSj uk'khtho o 
jksx izca/ku rduhdksa esa ,dhd`r ;qfDr;ksa ij cy fn;k tkrk gSA olar 2020 
ds nkSjku dqy 106 var% iztkr oa'kdzeksa dh LØhfuax dh xbZ ftlesa 35 var% 

Qly mRiknu ,oa Qly lqj{kk ds varxZr vf[ky Hkkjrh; lefUor eDdk 
vuqla/kku ifj;kstuk ds ek/;e ls fofHkUu d`f”k fo'ofo|ky;ksa ds eDdk 
vuqla/kku dk;Zdzeksa dk leUo; Hkh fd;k tkrk gSA  

Qly lq/kkj 

jch 2019&20 ds nkSjku] lkekU; eDdk] fof'k”V eDdk ds jk”Vªh; igy 
fdLeh; ijh{k.k (NIVT)] izxr fdLeh; ijh{k.k&II (AVT-II) rFkk izxr 
fdLeh; ijh{k.k&II (AVT-II)] D;wih,e ijh{k.kksa] dhV foKku ,oa 
jksxfoKku ijh{k.kksa dh :ijs[kk rS;kj dh xbZA iztuu ijh{k.k ds rgr 
,uvkbZohVh esa nks] ,ohVh esa rhu] D;wih,e esa ,d vkSj ikWidkuZ esa ,d ijh{k.k 
dks 'kkfey fd;k x;kA [kjhQ 2020 ds nkSjku] 35 fofHkUu iztuu ijh{k.kksa 
dh :ijs[kk cukbZ xbZA buesa ,d lsV tgka iwjh rjg ls mRrjh ioZrh; tksu 
(NHZ) ds fy, Fkk ogha vU; lsV 'ks”k tksu ds fy, FksA blds vykok] 
fo'ks”kr% olar ekSle ds fy, Hkh ,d u;s ijh{k.k dh :ijs[kk cukbZ xbZ vkSj 
mRrjh Hkkjr ds jkT;ksa ds pkj dsUnzksa ;Fkk yqf/k;kuk] djuky] fnYyh vkSj 
iaruxj {ks=ksa esa olar eDdk dh yksdfiz;rk dks /;ku esa j[krs gq, bu 
ijh{k.kksa dks vk;ksftr fd;k x;kA jch 2019&20 ds nkSjku] fofHkUu tksu ;Fkk 
mRrj if'peh eSnkuh {ks= (NWPZ)] mRrj iwohZ eSnkuh {ks= (NEPZ)] 
izk;}hih; {ks= (PZ)] e/; if'peh {ks= (CWZ) ds fy, dze'k% 91 izfr'kr] 
89 izfr'kr] 100 izfr'kr rFkk 100 izfr'kr dh lQyrk nj ikbZ xbZA mRrj 
if'peh eSnkuh {ks= (NWPZ) esa olar ijh{k.k vk;ksftr fd, x, ftuesa 
dqy 11 izfof”V;ksa esa ls dsoy nks izfof”V;ksa ;Fkk oh,uvkj 37753 rFkk ,pVh 
20185 dks ijh{k.k iz;kstu gsrq ,ohVh&1 esa izksUur fd;k x;kA 

Qly mRiknu 

jch 2020&21 ds nkSjku] fofHkUu d`f”k ikfjfLFkfrdh iz.kkfy;ksa esa eDdk 
iz.kkfy;ksa dh mRikndrk ,oa ykHkiznrk dks c<+kus ds fy, eDdk iz.kkfy;ksa esa 
fofHkUu ifjiDork vof/k okys igys foeksfpr fd, tk pqds thuiz:iksa ds 
tqrkbZ ,oa iks”kd rRo izca/ku] lsalj funsZf'kr ukbVªkstu izca/ku] ,dhd`r 
iks”kd rRo izca/ku] ikfjfLFkfrd xgurk vkSj [kjirokj izca/ku ij 
lL;foKku iz;ksx fd, x,A l?kurk ,oa iks”kd rRo Lrjksa ds izfr igys 
foeksfpr fd, x, thuiz:iksa dh izfrfdz;k dh tkap djus ds fy, iz;ksx 
fd;k x;k ftlesa irk pyk fd thuiz:iksa }kjk mRrj if'peh eSnkuh {ks= 
(NWPZ) esa ,oa lkekU; l?kurk ¼djuky½ esa mPprj iks”kd rRo dh izfr 
izfrfdz;k nh xbZA izk;}hih; {ks= (PZ) esa nh?kkZof/k ifjiDork okys 
thuiz:iksa }kjk mPp iks”kd rRo Lrjksa ds izfr izfrfdz;k dh xbZ ysfdu ;s 
psd fdLeksa ds lkFk nkuk mit ds fy, vkadM+ksa dh n`f”V ls leku FksA e/; 
if'peh {ks= (CWZ) esa Hkh yach ifjiDork vof/k okys thuiz:iksa esa mPp 
l?kurk ds lkFk mPp moZjrk ds izfr vPNh izfrfdz;k ns[kh xbZ vkSj loZJs”B 
psd fdLe ds eqdkcys esa ih,e 17201 ,y esa mYys[kuh; :i ls dgha 
mPprj mit ikbZ xbZA blh izdkj] e/;e ifjiDork vof/k okys thuiz:iksa 
¼4 $ 2 rqyuh;½ dks mRrj iwohZ eSnkuh {ks= (NEPZ) esa pkj LFkkuksa ij tkapk 
x;k vkSj ;g ik;k x;k fd 150 izfr'kr vkjMh,Q ds lkFk mPp l?kurk esa 
mYys[kuh; mit lq/kkj gqvkA fofHkUu tqrkbZ jhfr;ksa ds rgr 
eDdk&xsgwa&yksfc;k Qlypdz iz.kkyh esa iks”kd rRo izca/ku ds fy, iz;ksx 
fd;k x;k ftlesa ikjEifjd tqrkbZ (CT) ds lkFk 100 izfr'kr vkjMh,Q 
dk mi;ksx djus ij vf/kdre eDdk lerqY; mit ntZ dh xbZ A iaruxj 
¼mRrj if'peh eSnkuh {ks= (NWPZ) esa Hkh 'kwU; tqrkbZ ds lkFk 100 izfr'kr 
vkjMh,Q dk iz;ksx djus ij blh izdkj dh lerqY; mit ntZ dh xbZA 

gkykafd] 'kwU; tqrkbZ ds lkFk 100 izfr'kr vkjMh,Q dk iz;ksx djus ij 
iz.kkyh esa vf/kdre 'kq) ykHk gkfly fd;k x;kA ifj.kkeLo:i 
vkjMh,Q&'kwU; tqrkbZ ds lkFk vf/kdre ykHk % ykxr vuqikr gkfly fd;k 
x;kA fofHkUu tqrkbZ jhfr;ksa ds varxZr eDdk&xsgwa&ewax Qlypdz iz.kkyh esa 
iks”kd rRo izca/ku esa ;g ns[kus dks feyk fd /kksyh ¼mRrj iwohZ eSnkuh {ks= 
(NEPZ) esa vuqorhZ xsgwa dh mit vkSj 'kq) ykHk ij tqrkbZ dk dksbZ fo'ks”k 
izHkko ugha ik;k x;k tcfd LFkku fof'k”V iks”kd rRo izca/ku (SSNM) ds 
lkFk 60 izfr'kr vkjMh,Q $ xzhu lhdj (GS) dk iz;ksx djus ij lerqY; 
ifj.kke izkIr fd, x, ftuesa vkjMh,Q dh rqyuk esa dgha mPprj mit vkSj 
'kq) ykHk gkfly fd;k x;kA iqu% mHkjrh pkoy&eDdk vk/kkfjr Qlypdz 
iz.kkyh esa loZJs”B iks”kd rRo ,oa tqrkbZ izca/ku jhfr;ksa dk irk yxkus ds 
fy, mRrj iwohZ eSnkuh {ks= (NEPZ) ds /kksyh ,oa dY;k.kh esa ,d iz;ksx 
fd;k x;kA tqrkbZ jhfr;ksa ds chp] LFkk;h D;kjh (PB) ds rgr eDdk Qly 
ls mYys[kuh; :i ls mPprj mit vkSj 'kq) ykHk gkfly fd;k x;k tks fd 
'kwU; tqrkbZ ds lerqY; FkkA iqu% /kksyh dh jsrhyh nqeVh e`nk esa ikjEifjd 
tqrkbZ ds eqdkcys esa nksuksa jhfr;ka mYys[kuh; :i ls csgrj ikbZ xbZaA blds 
izfrdwy dY;k.kh dh fpduh nqeVh e`nk esa ikjEifjd tqrkbZ vkSj LFkk;h 
D;kjh dh rqyuk esa 'kwU; tqrkbZ ds rgr mYys[kuh; :i ls dgha mPprj 
mit vkSj 'kq) ykHk feykA gkykafd nksuksa LFkkuksa ij xzhu lhdj funsZf'kr 
ukbVªkstu dk iz;ksx djus ij mYys[kuh; :i ls dgha mPprj mit vkSj 
'kq) ykHk gkfly fd;k x;kA eDdk&puk Qlypdz iz.kkyh esa ckalokMk 
¼e/; if'peh {ks= (CWZ) esa fofHkUu tqrkbZ jhfr;ksa ds varxZr eDdk 
vk/kkfjr ckjkuh Qlypdz iz.kkyh esa iks”kd rRo izca/ku ds fy, iz;ksx fd;k 
x;kA ;g ns[kus esa vk;k fd fofHkUu tqrkbZ jhfr;ksa dk eDdk dh mit ij 
dksbZ fo'ks”k izHkko ugha Fkk tcfd 'kwU; tqrkbZ ds rgr mYys[kuh; :i ls 
mPprj puk mit izkIr dh xbZ tks fd LFkk;h D;kjh jhfr esa gkfly dh xbZ 
mit ds lerqY; Fkh rFkk ;s nksuksa jhfr;ka ikjEifjd tqrkbZ (CT) ds eqdkcys 
esa csgrj FkhaA iks”kd rRo izca/ku ds chp] LFkku fof'k”V iks”kd rRo izca/ku 
(SSNM) vk/kkfjr iks”kd rRoksa dk iz;ksx djus ij v/;;u esa mi;ksx fd, 
x, vU; fodYiksa dh rqyuk esa nksuksa Qlyksa dh mYys[kuh; :i ls dgha 
mPprj mit feyhA eDdk dh Qly esa tSfod [kkn ds iz;ksx dks ,dhd`r 
djus ds iz;kstu ls ,dhd`r iks”kd rRo izca/ku ij nh?kkZof/k ijh{k.k fd;k 
x;kA eDdk&xsgwa iz.kkyh esa iaruxj ¼mRrj if'peh eSnkuh {ks= (NWPZ) 
rFkk ckalokMk ¼e/; if'peh {ks= (CWZ) esa 100 izfr'kr vkjMh,Q $ 5 
Vu@gsDVs;j dh nj ij xkscj dh [kkn dk iz;ksx djus ij mYys[kuh; :i 
ls vf/kdre 'kq) ykHk vkSj ykHk % ykxr vuqikr ntZ fd;k x;kA xkscj dh 
[kkn@10 Vu@gs- $ ,tksVkscSDVj  dk iz;ksx djus ij eDdk $ Qyh varj 
Qlypdz esa Hkh ckalokMk vkSj iaruxj esa gkfly dh xbZ mit ds lerqY; 
mit ntZ dh xbZA lsalj vk/kkfjr ukbVªkstu izca/ku ij vk;ksftr fd, x, 
iz;ksx esa ;g ns[kus esa vk;k fd xzhu lhdj lsalj vk/kkfjr ukbVªkstu dk 
iz;ksx djus okys mipkjksa] 33 izfr'kr ukbVªkstu dk vk/kkjh; iz;ksx $ ?kqVuksa 
dh ÅapkbZ rd rFkk uj eatjh fudyus dh voLFkk esa xzhu lhdj vk/kkfjr 
ukbVªkstu dk iz;ksx djus vFkok 30 izfr'kr ukbVªkstu dk vk/kkjh; iz;ksx  
$ cqokbZ ds 25 fnukas mijkUr 30 izfr'kr $ uj eatjh voLFkk esa xzhu lhdj 
ukbVªkstu dk iz;ksx djus ij vkadM+ksa dh n`f”V ls leku mit gkfly dh 
xbZ tcfd mPprj 'kq) ykHk dks vkjMh,Q dk iz;ksx djus ij gkfly fd;k 
x;kA ,lVhlhvkj vk/kkfjr iks”kd rRoksa dk iz;ksx djus ij eDdk&xsgwa 
Qlypdz iz.kkyh esa mYys[kuh; :i ls dgha vf/kd mit vkSj ykHk vftZr 

iztkr oa'kdze pkjdksy lM+u jksx ds fo:) izfrjks/kh ik, x,A jch 
2019&20 vkSj [kjhQ 2020 ds nkSjku d`f=e ladze.k ds rgr NkaVs x, dqy 
46 var% iztkr oa'kdzeksa esa dze'k% xqykch ruk os/kd ds fo:) ikap var% 
iztkr oa'kdze ;Fkk VH12137F2-1-5-2-3-1-1-1#-2-1-1, 

ZH111688F2-2-5-3-2-1-1-2#-1-2-1, ZH116002F2-1-3-2-3-1-

1-1#-2-1-1, ZH116117F2-1-2-1-1-2-1-1#-1-1-1 rFkk  
ZH112656F2-1-2-2-1-1-1-1#-1-1-1 vkSj /kCcsnkj ruk os/kd ds 
fo:) ,d var% iztkr oa'kdze ;Fkk 141167-2-PP-25-1-2-1 vk'kktud 
ik;k x;kA [kjhQ 2020 ds nkSjku yqf/k;kuk esa esfMl iRrh vaxekjh ) (MLB

ds fo:) fofHkUu jksx izca/ku ekM~;wYl ;Fkk tSfod] jklk;fud rFkk ,dhd`r 
jksx izca/ku  dks tkapk x;kA nksuksa jksxksa dh jksdFkke djus esa (IDM)

mYys[kuh; :i ls lcls vf/kd mit dks jklk;fud ekM~;wy esa ,oa 
rnqijkUr ,dhd`r jksx izca/ku ekM~;wy esa ik;k x;kA VflZde iRrh vaxekjh 
jksxtud] flVksLQhfj;k VflZdk  dh fofo/krk dk v/;;u djus ds fy, ukS 
jkT;ksa uker% es?kky;] mRrjk[k.M+] fgekpy izns'k] vkU/kz izns'k] vksfM+'kk] 
xqtjkr] e/; izns'k] tEew o d'ehj rFkk egkjk”Vª ls dqy 45 i`FkDdksa 
dks ladfyr fd;k x;kA i`FkDdksa dks 'kq)hd`r dj budk y{k.ko.kZu fd;k 
tk jgk gSA  

eDdk&xqykch ruk os/kd ds chp ikjLifjdrk dks le>us dh fn'kk esa 
fofHkUu izdkj ds mipkjksa dks vktekdj mRiUu j{kk izfrfdz;k laca/kh v/;;u 
fd, x,A fofHkUu mipkjksa esa% daVªksy ;Fkk vuqipkfjr ikS/ks] ih,lch QhfMax] 
eSdsfudy okmfUMax] eSdsfudy okmf.Max Iyl ih,lch m/oZfu{ksi rFkk nks 
voLFkkvksa ;Fkk vadqj.k ds 5 ,oa 15 fnu ckn  izfrjks/kh ¼Mh,evkjbZ (DAG)

63] lh,e 500½] larqfyr izfrjks/kh ¼MCY;w,utsM fons'kh iwy½ rFkk 
laosnu'khy thuiz:i ¼lh,e 202] ch,e,y 6½ esa feFkkby tSLeksusV dk 
cfgtkZr iz;ksx djuk FksA ;g ik;k x;k fd laosnu'khy thuiz:iksa ds 
eqdkcys fo'ks”kdj izfrjks/kh vkSj larqfyr :i ls izfrjks/kh thuiz:iksa esa 
vf/kdka'k ?kVukvksa esa vadqj.k ds 5 ,oa 15 fnu ckn vYi ,oa nh?kkZof/k 
izfrfdz;kvksa esa tc dhV }kjk vkØe.k fd;k x;k rc p-dkWesfjd vEy 
(p-CA) rFkk Qs:fyd vEy (FA) ek=k LokHkkfod :i ls T;knk FkhA 

QkWy vkehZoeZ ) dk csgrj izca/ku djus dh fn'kk esa] cht mipkj  (FAW

dhVuk'kdksa ;Fkk 6 ls 10 fefy- dh ek=k esa fFk;kfeFkkWDle  30 FS, 

bfeMkDyksfizM 600  rFkk fQizksfuy 5  dk ewY;kadu Hkkd`vuqiFS  SC

&Hkkjrh; eDdk vuqla/kku laLFkku] MCY;w,ulh] gSnjkckn esa [kjhQ 2020 ds 
nkSjku QkWy vkehZoeZ ds fo:) fd;k x;kA blesa uqdlku dks de djus vkSj 
mit o`f) gkfly djus ds laca/k esa 6&10 fefy-@fdxzk- cht dh nj ij 
fFk;kfeFkkWDle 30  dk iz;ksx djuk csgrj ik;k x;kA jch 2019&20 ds FS

nkSjku fnYyh esa fofHkUu tqrkbZ jhfr;ksa ds rgr QkWy vkehZoeZ ds ladze.k dks 
ntZ fd;k x;kA lcls de ladze.k dks 'kwU; tqrkbZ ) iz.kkyh esa vkSj  (ZT

lcls vf/kd ladze.k dks ikjEifjd :i ls tqrkbZ  okyh iz.kkyh esa ik;k  (CT)

x;kA [kjhQ 2020 esa] fofHkUu tqrkbZ jhfr;ksa vkSj Qlypdz iz.kkfy;ksa ds 
rgr  voLFkk okyh eDdk Qly esa QkWy vkehZoeZ dk ladze.k ntZ  V 6-7

fd;k x;k ftlesa fo'ks”kdj eDdk&puk&lsLcsfu;k.k ] (MCS)  

eDdk&ljlksa&ewax Qlypdz iz.kkfy;ksa essa lcls de ladze.k (MMuMb) 

dks ‘kwU; tqrkbZ  esa vkSj lcls vf/kd ladze.k Lrj dks ikjEifjd tqrkbZ(ZT)  

(CT) esa ik;k x;kA  

vf[ky Hkkjrh; lefUor eDdk vuqla/kku ifj;kstuk 
viuh izeq[k vuqla/kku xfrfof/k;ksa ds vykok] laLFkku }kjk Qly lq/kkj] 
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ds lkFk ikjEifjd eDdk&xsgwa& ewax rFkk pkoy&xsgwa&ewax Qlypdz 
iz.kkfy;ksa dh rqyuk esa xzhu lhdj (GS) lsalj vk/kkfjr iks”kd rRo izca/ku 
okyh lajf{kr d`f”k vk/kkfjr eDdk&xsgwa&ewax Qlypdz iz.kkyh esa vf/kdre 
'kq) ykHk vkSj ykHk % ykxr vuqikr ik;k x;kA fofHkUu Qlypdz iz.kkfy;ksa 
esa [kjirokj cht cSad v/;;u fd;k x;k vkSj ;g ik;k x;k fd ikjEifjd 
pkoy&xsgwa& ewax Qlypdz iz.kkyh esa dqy cht cSad U;wure Fkk tcfd ;g 
ikjEifjd tqrkbZ rFkk lajf{kr d`f”k vk/kkfjr eDdk&xsgwa&ewax Qlypdz 
iz.kkyh esa mPprj FkkA blls ;g Li”V rkSj ij irk pyrk gS fd dsoy 
leqfpr [kjirokj izca/ku ds lkFk gh lajf{kr d`f”k jhfr lQy gks ldrh gSA 

lkekU; eDdk ,oa fo'ks"k eDdk esa fofHkUu tSfod iks’kkd 
rRo lzksrksa dk v/;;u

tSfod ifjfLFkfr ds rgr rhu o”khZ; iz;ksx dks iwjk djus ds mijkUr pkSFks o”kZ 
esa] tSfod mipkjksa ds varxZr csch dkWuZ] LohV dkWuZ rFkk lkekU; eDdk dh 
mit moZjdksa dh laLrqr ek=k (RDF) dk iz;ksx djus ds lerqY; ikbZ xbZA 
lkS izfr'kr xkscj dh [kkn (FYM) dk iz;ksx djus ij csch dkWuZ dh mit 
moZjdksa dh laLrqr ek=k (RDF) dk iz;ksx djus ds lerqY; ikbZ xbZ tcfd 
LohV dkWuZ ds ekeys esa moZjdksa dh laLrqr ek=k (RDF) dk iz;ksx djus ij 
gkfly dh xbZ mit ds lerqY; gh 100 izfr'kr xkscj dh [kkn rFkk 50 
izfr'kr xkscj dh [kkn $ 50 izfr'kr oehZ dEiksLV dk iz;ksx djus ij mit 
gkfly dh xbZ A blh izdkj] lHkh tSfod mipkjksa esa lkekU; eDdk dh mit 
dks moZjdksa dh laLrqr ek=k (RDF) dk iz;ksx djus ij gkfly dh xbZ 
mit ds lerqY; ik;k x;kA 

pkoy&xsgwa ,oa eDdk&xsgwa Qlypdz iz.kkfy;ksa dk e`nk 
thokf.od fofo/krk fo'ys"k.k 

fofHkUu tqrkbZ jhfr;ksa ds rgr pkoy&xsgwa ,oa eDdk&xsgwa Qlypdz 
iz.kkfy;ksa esa e`nk dh thokf.od fofo/krk dh tkap Øksekstsfud ,sxkj ehfM;e 
ij dh xbZA ;g ik;k x;k fd LFkku fof'k”V iks”kd rRo izca/ku ds rgr 
e`nkvksa esa ukbVªkstu fu/kkZj.k djus okys thok.kq dk mPprj ?kuRo Fkk tSlk 
fd ukbVªkstu dh vYirk okyh ifjfLFkfr;ksa ds rgr 'kkunkj <+ax ls c<+us dh 
budh {kerk dk vkdyu djus ls irk pykA 

ikjEifjd ,oa lajf{kr d`f"k jhfr;ksa ds rgr eDdk 
vk/kkfjr Qlypdz iz.kkyh esa lsalj funsZf'kr ukbVªkstu 
izca/ku 

ipkl izfr'kr vkjMh,u $ th,l vk/kkfjr ukbVªkstu iz;ksx djus ij 
lajf{kr d`f”k ds varxZr d`f”k vif'k”V dks cuk;s j[krs gq, eDdk&xsgwa&ewax 
Qlypdz iz.kkyh dks viukdj iz;ksx fd, x, ukbVªkstu dh vkaf'kd dkjd 
mRikndrk] mPprj iz.kkyh mit vkSj 'kq) ykHk dks mYys[kuh; :i ls 
gkfly fd;k tk ldrk gSA eDdk vif'k”V dk iz;ksx djus ij ifjiDork 
vof/k ds nkSjku xsgwa dh Qly esa derj dSuksih rkieku mRiUu gqvk ftlls 
varLFk rki ruko dks de djus esa bl izkS|ksfxdh dh {kerk dk irk pykA 
eDdk dh Qly esa ukbVªkstu dh igyh foHkkftr [kqjkd dk mi&lrgh 
cS.M IyslesaV djus ij ikjEifjd lrgh cSf.Max iz;ksx dh rqyuk esa eDdk dh 
mit esa mYys[kuh; lq/kkj gqvkA 

Qly lqj{kk 
Qly lqj{kk dk;Zdze ds varxZr ijiks”kh ikni izfrjksf/krk vkSj uk'khtho o 
jksx izca/ku rduhdksa esa ,dhd`r ;qfDr;ksa ij cy fn;k tkrk gSA olar 2020 
ds nkSjku dqy 106 var% iztkr oa'kdzeksa dh LØhfuax dh xbZ ftlesa 35 var% 

Qly mRiknu ,oa Qly lqj{kk ds varxZr vf[ky Hkkjrh; lefUor eDdk 
vuqla/kku ifj;kstuk ds ek/;e ls fofHkUu d`f”k fo'ofo|ky;ksa ds eDdk 
vuqla/kku dk;Zdzeksa dk leUo; Hkh fd;k tkrk gSA  

Qly lq/kkj 

jch 2019&20 ds nkSjku] lkekU; eDdk] fof'k”V eDdk ds jk”Vªh; igy 
fdLeh; ijh{k.k (NIVT)] izxr fdLeh; ijh{k.k&II (AVT-II) rFkk izxr 
fdLeh; ijh{k.k&II (AVT-II)] D;wih,e ijh{k.kksa] dhV foKku ,oa 
jksxfoKku ijh{k.kksa dh :ijs[kk rS;kj dh xbZA iztuu ijh{k.k ds rgr 
,uvkbZohVh esa nks] ,ohVh esa rhu] D;wih,e esa ,d vkSj ikWidkuZ esa ,d ijh{k.k 
dks 'kkfey fd;k x;kA [kjhQ 2020 ds nkSjku] 35 fofHkUu iztuu ijh{k.kksa 
dh :ijs[kk cukbZ xbZA buesa ,d lsV tgka iwjh rjg ls mRrjh ioZrh; tksu 
(NHZ) ds fy, Fkk ogha vU; lsV 'ks”k tksu ds fy, FksA blds vykok] 
fo'ks”kr% olar ekSle ds fy, Hkh ,d u;s ijh{k.k dh :ijs[kk cukbZ xbZ vkSj 
mRrjh Hkkjr ds jkT;ksa ds pkj dsUnzksa ;Fkk yqf/k;kuk] djuky] fnYyh vkSj 
iaruxj {ks=ksa esa olar eDdk dh yksdfiz;rk dks /;ku esa j[krs gq, bu 
ijh{k.kksa dks vk;ksftr fd;k x;kA jch 2019&20 ds nkSjku] fofHkUu tksu ;Fkk 
mRrj if'peh eSnkuh {ks= (NWPZ)] mRrj iwohZ eSnkuh {ks= (NEPZ)] 
izk;}hih; {ks= (PZ)] e/; if'peh {ks= (CWZ) ds fy, dze'k% 91 izfr'kr] 
89 izfr'kr] 100 izfr'kr rFkk 100 izfr'kr dh lQyrk nj ikbZ xbZA mRrj 
if'peh eSnkuh {ks= (NWPZ) esa olar ijh{k.k vk;ksftr fd, x, ftuesa 
dqy 11 izfof”V;ksa esa ls dsoy nks izfof”V;ksa ;Fkk oh,uvkj 37753 rFkk ,pVh 
20185 dks ijh{k.k iz;kstu gsrq ,ohVh&1 esa izksUur fd;k x;kA 

Qly mRiknu 

jch 2020&21 ds nkSjku] fofHkUu d`f”k ikfjfLFkfrdh iz.kkfy;ksa esa eDdk 
iz.kkfy;ksa dh mRikndrk ,oa ykHkiznrk dks c<+kus ds fy, eDdk iz.kkfy;ksa esa 
fofHkUu ifjiDork vof/k okys igys foeksfpr fd, tk pqds thuiz:iksa ds 
tqrkbZ ,oa iks”kd rRo izca/ku] lsalj funsZf'kr ukbVªkstu izca/ku] ,dhd`r 
iks”kd rRo izca/ku] ikfjfLFkfrd xgurk vkSj [kjirokj izca/ku ij 
lL;foKku iz;ksx fd, x,A l?kurk ,oa iks”kd rRo Lrjksa ds izfr igys 
foeksfpr fd, x, thuiz:iksa dh izfrfdz;k dh tkap djus ds fy, iz;ksx 
fd;k x;k ftlesa irk pyk fd thuiz:iksa }kjk mRrj if'peh eSnkuh {ks= 
(NWPZ) esa ,oa lkekU; l?kurk ¼djuky½ esa mPprj iks”kd rRo dh izfr 
izfrfdz;k nh xbZA izk;}hih; {ks= (PZ) esa nh?kkZof/k ifjiDork okys 
thuiz:iksa }kjk mPp iks”kd rRo Lrjksa ds izfr izfrfdz;k dh xbZ ysfdu ;s 
psd fdLeksa ds lkFk nkuk mit ds fy, vkadM+ksa dh n`f”V ls leku FksA e/; 
if'peh {ks= (CWZ) esa Hkh yach ifjiDork vof/k okys thuiz:iksa esa mPp 
l?kurk ds lkFk mPp moZjrk ds izfr vPNh izfrfdz;k ns[kh xbZ vkSj loZJs”B 
psd fdLe ds eqdkcys esa ih,e 17201 ,y esa mYys[kuh; :i ls dgha 
mPprj mit ikbZ xbZA blh izdkj] e/;e ifjiDork vof/k okys thuiz:iksa 
¼4 $ 2 rqyuh;½ dks mRrj iwohZ eSnkuh {ks= (NEPZ) esa pkj LFkkuksa ij tkapk 
x;k vkSj ;g ik;k x;k fd 150 izfr'kr vkjMh,Q ds lkFk mPp l?kurk esa 
mYys[kuh; mit lq/kkj gqvkA fofHkUu tqrkbZ jhfr;ksa ds rgr 
eDdk&xsgwa&yksfc;k Qlypdz iz.kkyh esa iks”kd rRo izca/ku ds fy, iz;ksx 
fd;k x;k ftlesa ikjEifjd tqrkbZ (CT) ds lkFk 100 izfr'kr vkjMh,Q 
dk mi;ksx djus ij vf/kdre eDdk lerqY; mit ntZ dh xbZ A iaruxj 
¼mRrj if'peh eSnkuh {ks= (NWPZ) esa Hkh 'kwU; tqrkbZ ds lkFk 100 izfr'kr 
vkjMh,Q dk iz;ksx djus ij blh izdkj dh lerqY; mit ntZ dh xbZA 

gkykafd] 'kwU; tqrkbZ ds lkFk 100 izfr'kr vkjMh,Q dk iz;ksx djus ij 
iz.kkyh esa vf/kdre 'kq) ykHk gkfly fd;k x;kA ifj.kkeLo:i 
vkjMh,Q&'kwU; tqrkbZ ds lkFk vf/kdre ykHk % ykxr vuqikr gkfly fd;k 
x;kA fofHkUu tqrkbZ jhfr;ksa ds varxZr eDdk&xsgwa&ewax Qlypdz iz.kkyh esa 
iks”kd rRo izca/ku esa ;g ns[kus dks feyk fd /kksyh ¼mRrj iwohZ eSnkuh {ks= 
(NEPZ) esa vuqorhZ xsgwa dh mit vkSj 'kq) ykHk ij tqrkbZ dk dksbZ fo'ks”k 
izHkko ugha ik;k x;k tcfd LFkku fof'k”V iks”kd rRo izca/ku (SSNM) ds 
lkFk 60 izfr'kr vkjMh,Q $ xzhu lhdj (GS) dk iz;ksx djus ij lerqY; 
ifj.kke izkIr fd, x, ftuesa vkjMh,Q dh rqyuk esa dgha mPprj mit vkSj 
'kq) ykHk gkfly fd;k x;kA iqu% mHkjrh pkoy&eDdk vk/kkfjr Qlypdz 
iz.kkyh esa loZJs”B iks”kd rRo ,oa tqrkbZ izca/ku jhfr;ksa dk irk yxkus ds 
fy, mRrj iwohZ eSnkuh {ks= (NEPZ) ds /kksyh ,oa dY;k.kh esa ,d iz;ksx 
fd;k x;kA tqrkbZ jhfr;ksa ds chp] LFkk;h D;kjh (PB) ds rgr eDdk Qly 
ls mYys[kuh; :i ls mPprj mit vkSj 'kq) ykHk gkfly fd;k x;k tks fd 
'kwU; tqrkbZ ds lerqY; FkkA iqu% /kksyh dh jsrhyh nqeVh e`nk esa ikjEifjd 
tqrkbZ ds eqdkcys esa nksuksa jhfr;ka mYys[kuh; :i ls csgrj ikbZ xbZaA blds 
izfrdwy dY;k.kh dh fpduh nqeVh e`nk esa ikjEifjd tqrkbZ vkSj LFkk;h 
D;kjh dh rqyuk esa 'kwU; tqrkbZ ds rgr mYys[kuh; :i ls dgha mPprj 
mit vkSj 'kq) ykHk feykA gkykafd nksuksa LFkkuksa ij xzhu lhdj funsZf'kr 
ukbVªkstu dk iz;ksx djus ij mYys[kuh; :i ls dgha mPprj mit vkSj 
'kq) ykHk gkfly fd;k x;kA eDdk&puk Qlypdz iz.kkyh esa ckalokMk 
¼e/; if'peh {ks= (CWZ) esa fofHkUu tqrkbZ jhfr;ksa ds varxZr eDdk 
vk/kkfjr ckjkuh Qlypdz iz.kkyh esa iks”kd rRo izca/ku ds fy, iz;ksx fd;k 
x;kA ;g ns[kus esa vk;k fd fofHkUu tqrkbZ jhfr;ksa dk eDdk dh mit ij 
dksbZ fo'ks”k izHkko ugha Fkk tcfd 'kwU; tqrkbZ ds rgr mYys[kuh; :i ls 
mPprj puk mit izkIr dh xbZ tks fd LFkk;h D;kjh jhfr esa gkfly dh xbZ 
mit ds lerqY; Fkh rFkk ;s nksuksa jhfr;ka ikjEifjd tqrkbZ (CT) ds eqdkcys 
esa csgrj FkhaA iks”kd rRo izca/ku ds chp] LFkku fof'k”V iks”kd rRo izca/ku 
(SSNM) vk/kkfjr iks”kd rRoksa dk iz;ksx djus ij v/;;u esa mi;ksx fd, 
x, vU; fodYiksa dh rqyuk esa nksuksa Qlyksa dh mYys[kuh; :i ls dgha 
mPprj mit feyhA eDdk dh Qly esa tSfod [kkn ds iz;ksx dks ,dhd`r 
djus ds iz;kstu ls ,dhd`r iks”kd rRo izca/ku ij nh?kkZof/k ijh{k.k fd;k 
x;kA eDdk&xsgwa iz.kkyh esa iaruxj ¼mRrj if'peh eSnkuh {ks= (NWPZ) 
rFkk ckalokMk ¼e/; if'peh {ks= (CWZ) esa 100 izfr'kr vkjMh,Q $ 5 
Vu@gsDVs;j dh nj ij xkscj dh [kkn dk iz;ksx djus ij mYys[kuh; :i 
ls vf/kdre 'kq) ykHk vkSj ykHk % ykxr vuqikr ntZ fd;k x;kA xkscj dh 
[kkn@10 Vu@gs- $ ,tksVkscSDVj  dk iz;ksx djus ij eDdk $ Qyh varj 
Qlypdz esa Hkh ckalokMk vkSj iaruxj esa gkfly dh xbZ mit ds lerqY; 
mit ntZ dh xbZA lsalj vk/kkfjr ukbVªkstu izca/ku ij vk;ksftr fd, x, 
iz;ksx esa ;g ns[kus esa vk;k fd xzhu lhdj lsalj vk/kkfjr ukbVªkstu dk 
iz;ksx djus okys mipkjksa] 33 izfr'kr ukbVªkstu dk vk/kkjh; iz;ksx $ ?kqVuksa 
dh ÅapkbZ rd rFkk uj eatjh fudyus dh voLFkk esa xzhu lhdj vk/kkfjr 
ukbVªkstu dk iz;ksx djus vFkok 30 izfr'kr ukbVªkstu dk vk/kkjh; iz;ksx  
$ cqokbZ ds 25 fnukas mijkUr 30 izfr'kr $ uj eatjh voLFkk esa xzhu lhdj 
ukbVªkstu dk iz;ksx djus ij vkadM+ksa dh n`f”V ls leku mit gkfly dh 
xbZ tcfd mPprj 'kq) ykHk dks vkjMh,Q dk iz;ksx djus ij gkfly fd;k 
x;kA ,lVhlhvkj vk/kkfjr iks”kd rRoksa dk iz;ksx djus ij eDdk&xsgwa 
Qlypdz iz.kkyh esa mYys[kuh; :i ls dgha vf/kd mit vkSj ykHk vftZr 

iztkr oa'kdze pkjdksy lM+u jksx ds fo:) izfrjks/kh ik, x,A jch 
2019&20 vkSj [kjhQ 2020 ds nkSjku d`f=e ladze.k ds rgr NkaVs x, dqy 
46 var% iztkr oa'kdzeksa esa dze'k% xqykch ruk os/kd ds fo:) ikap var% 
iztkr oa'kdze ;Fkk VH12137F2-1-5-2-3-1-1-1#-2-1-1, 

ZH111688F2-2-5-3-2-1-1-2#-1-2-1, ZH116002F2-1-3-2-3-1-

1-1#-2-1-1, ZH116117F2-1-2-1-1-2-1-1#-1-1-1 rFkk  
ZH112656F2-1-2-2-1-1-1-1#-1-1-1 vkSj /kCcsnkj ruk os/kd ds 
fo:) ,d var% iztkr oa'kdze ;Fkk 141167-2-PP-25-1-2-1 vk'kktud 
ik;k x;kA [kjhQ 2020 ds nkSjku yqf/k;kuk esa esfMl iRrh vaxekjh ) (MLB

ds fo:) fofHkUu jksx izca/ku ekM~;wYl ;Fkk tSfod] jklk;fud rFkk ,dhd`r 
jksx izca/ku  dks tkapk x;kA nksuksa jksxksa dh jksdFkke djus esa (IDM)

mYys[kuh; :i ls lcls vf/kd mit dks jklk;fud ekM~;wy esa ,oa 
rnqijkUr ,dhd`r jksx izca/ku ekM~;wy esa ik;k x;kA VflZde iRrh vaxekjh 
jksxtud] flVksLQhfj;k VflZdk  dh fofo/krk dk v/;;u djus ds fy, ukS 
jkT;ksa uker% es?kky;] mRrjk[k.M+] fgekpy izns'k] vkU/kz izns'k] vksfM+'kk] 
xqtjkr] e/; izns'k] tEew o d'ehj rFkk egkjk”Vª ls dqy 45 i`FkDdksa 
dks ladfyr fd;k x;kA i`FkDdksa dks 'kq)hd`r dj budk y{k.ko.kZu fd;k 
tk jgk gSA  

eDdk&xqykch ruk os/kd ds chp ikjLifjdrk dks le>us dh fn'kk esa 
fofHkUu izdkj ds mipkjksa dks vktekdj mRiUu j{kk izfrfdz;k laca/kh v/;;u 
fd, x,A fofHkUu mipkjksa esa% daVªksy ;Fkk vuqipkfjr ikS/ks] ih,lch QhfMax] 
eSdsfudy okmfUMax] eSdsfudy okmf.Max Iyl ih,lch m/oZfu{ksi rFkk nks 
voLFkkvksa ;Fkk vadqj.k ds 5 ,oa 15 fnu ckn  izfrjks/kh ¼Mh,evkjbZ (DAG)

63] lh,e 500½] larqfyr izfrjks/kh ¼MCY;w,utsM fons'kh iwy½ rFkk 
laosnu'khy thuiz:i ¼lh,e 202] ch,e,y 6½ esa feFkkby tSLeksusV dk 
cfgtkZr iz;ksx djuk FksA ;g ik;k x;k fd laosnu'khy thuiz:iksa ds 
eqdkcys fo'ks”kdj izfrjks/kh vkSj larqfyr :i ls izfrjks/kh thuiz:iksa esa 
vf/kdka'k ?kVukvksa esa vadqj.k ds 5 ,oa 15 fnu ckn vYi ,oa nh?kkZof/k 
izfrfdz;kvksa esa tc dhV }kjk vkØe.k fd;k x;k rc p-dkWesfjd vEy 
(p-CA) rFkk Qs:fyd vEy (FA) ek=k LokHkkfod :i ls T;knk FkhA 

QkWy vkehZoeZ ) dk csgrj izca/ku djus dh fn'kk esa] cht mipkj  (FAW

dhVuk'kdksa ;Fkk 6 ls 10 fefy- dh ek=k esa fFk;kfeFkkWDle  30 FS, 

bfeMkDyksfizM 600  rFkk fQizksfuy 5  dk ewY;kadu Hkkd`vuqiFS  SC

&Hkkjrh; eDdk vuqla/kku laLFkku] MCY;w,ulh] gSnjkckn esa [kjhQ 2020 ds 
nkSjku QkWy vkehZoeZ ds fo:) fd;k x;kA blesa uqdlku dks de djus vkSj 
mit o`f) gkfly djus ds laca/k esa 6&10 fefy-@fdxzk- cht dh nj ij 
fFk;kfeFkkWDle 30  dk iz;ksx djuk csgrj ik;k x;kA jch 2019&20 ds FS

nkSjku fnYyh esa fofHkUu tqrkbZ jhfr;ksa ds rgr QkWy vkehZoeZ ds ladze.k dks 
ntZ fd;k x;kA lcls de ladze.k dks 'kwU; tqrkbZ ) iz.kkyh esa vkSj  (ZT

lcls vf/kd ladze.k dks ikjEifjd :i ls tqrkbZ  okyh iz.kkyh esa ik;k  (CT)

x;kA [kjhQ 2020 esa] fofHkUu tqrkbZ jhfr;ksa vkSj Qlypdz iz.kkfy;ksa ds 
rgr  voLFkk okyh eDdk Qly esa QkWy vkehZoeZ dk ladze.k ntZ  V 6-7

fd;k x;k ftlesa fo'ks”kdj eDdk&puk&lsLcsfu;k.k ] (MCS)  

eDdk&ljlksa&ewax Qlypdz iz.kkfy;ksa essa lcls de ladze.k (MMuMb) 

dks ‘kwU; tqrkbZ  esa vkSj lcls vf/kd ladze.k Lrj dks ikjEifjd tqrkbZ(ZT)  

(CT) esa ik;k x;kA  

vf[ky Hkkjrh; lefUor eDdk vuqla/kku ifj;kstuk 
viuh izeq[k vuqla/kku xfrfof/k;ksa ds vykok] laLFkku }kjk Qly lq/kkj] 
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fd;k x;kA fofHkUu eDdk vk/kkfjr Qlypdz iz.kkfy;ksa esa dsoy mRrj 
ioZrh; {ks= (NHZ) dks NksM+dj vU; pkj {ks=ksa esa bdksykWftdy l?kuhdj.k 
(EI) ds b”Vrehdj.k ds ek/;e ls mit ,oa ykHk vf/kdrk ds fy, iz;ksx 
fd;k x;kA lHkh {ks=ksa vFkok tksu esa bdksykWftdy l?kuhdj.k ds lkFk 
Qly mit vkadM+ksa dh n`f”V ls vf/kdre FkhA ckalokMk] isM~Mkiqje] 
djheuxj] gSnjkckn rFkk /kksyh esa bdksykWftdy l?kuhdj.k ekbul 
[kjirokj izca/ku ds fy, ( oxkjbZ] dks;EcVwj rFkk iaruxj esa bdksykWftdy 
l?kuhdj.k ekbul ty izca/ku ds fy, tcfd dY;k.kh] Hkqous'oj ,oa 
yqf/k;kuk esa bdksykWftdy l?kuhdj.k ekbul iks”kd rRo izca/ku ds fy, 
derj mit ikbZ xbZA vr% eDdk iz.kkyh dh mit dks c<+kus gsrq bdks&{ks= 
fof'k”V izkS|ksfxdh ij /;ku dsfUnzr djus dh t:jr gSA eDdk iz.kkfy;ksa esa 
[kjirokj izca/ku ij vk;ksftr fd, x, iz;ksx esa irk pyk fd eDdk dh 
Qly esa [kjirokj fudyus ds mijkUr iz;ksx fd, x, 'kkduk'kh tSls fd 
VsEcksfVª;ksu vFkok Vksijkfetksu dk jksVs'ku esa cksbZ xbZ vuqorhZ xsgwa Qly ij 
dksbZ izfrdwy izHkko ugha FkkA jch dh eDdk Qly esa iz;ksx fd, x, 
'kkduk'kh mipkjksa esa [kjirokj fudyus ls iwoZ 750 xzke@gs- dh nj ij 
,Vªkftu ,oa rnqijkUr cqokbZ ds 25 fnuksa ckn 25-2 xzke@gs- dh nj ij 
Vksijkfetksu dk iz;ksx djus ij dY;k.kh ¼mRrj iwohZ eSnkuh {ks=½ esa 
mYys[kuh; :i ls dgha mPprj mit vkSj 'kq) ykHk ntZ fd;k x;kA

Qly lqj{kk 

jch 2019&20 ,oa olar 2020 ds nkSjku vf[ky Hkkjrh; lefUor eDdk 
vuqla/kku ifj;kstuk ds dhVfoKku iz;ksxkRed ijh{k.k vk;ksftr fd, x, 
ftudk iz;kstu eq[;r% xqykch ruk os/kd ¼ih,lch % fllsfe;k buQsjsUl½] 
/kCcsnkj ruk os/kd ¼,l,lch % dkbyks ikVsZyl½] QkWy vkehZoeZ ¼Q‚y 
vkehZoeZ % LiksMksIVsjk ÝqthiMkZ ½ rFkk izjksg eD[kh ¼,Fkjhxksuk iztkfr½ 
ds fo:) izfrjksf/krk dk irk yxkuk FkkA 

gSnjkckn esa ih,lch ds fo:)] dksYgkiqj esa ,l,lch ds fo:)] djuky ,oa 
yqf/k;kuk esa izjksg eD[kh ds fo:)] dks;EcVwj] gSnjkckn rFkk dksYgkiqj esa 
QkWy vkehZoeZ ds fo:) ,ohVh&1 rFkk ,ohVh&2 iNsrh ifjiDork lewg esa 
dqy 17 izfof”V;ksa dh NaVkbZ dh xbZA blesa irk pyk fd tgka 16 izfof”V;ka 
ih,lch ds izfr larqfyr izfrjks/kh Fkha ogha ,l,lch ds fo:) lHkh izfof”V;ka 
larqfyr :i ls izfrjks/kh FkhaA izjksg eD[kh ds fo:) lcls de e`r ân; dks 
ih,e 17201 ,y ¼16-0½ esa ,oa rnqijkUr ,u,e,p 4313 ¼17-1½ esa ik;k x;kA 
QkWy vkehZoeZ ds fy, Msfol Ldksj esa cqokbZ ds 14 fnuksa mijkUr 2-4 ¼ds,e,p 
25 ds 45½ ls ysdj 2-9 ¼ih,e 18206 ,y½ rd( cqokbZ ds 28 fnuksa ckn 3-4 
¼ih,e 18204 ,y½ ls 4-6 ¼ih,e 17208 ,y½ rd( rFkk cqokbZ ds 60 fnuksa 
mijkUr 4-7 ¼,u,e,p 713½ ls 6-0 ¼ih,e,p 17208 ,y½ rd dh fHkUurk 
ns[kus dks feyhA iqu% gSnjkckn esa ih,lch ds fo:)] dksYgkiqj esa ,l,lch 
ds fo:)] djuky o yqf/k;kuk esa izjksg eD[kh ds fo:) rFkk dks;EcVwj] 
gSnjkckn vkSj dksYgkiqj esa QkWy vkehZoeZ ds fo:) ,ohVh&1 ,oa ,ohVh&2 
e/;e ifjiDork oxZ esa dqy 15 izfof”V;ksa dh NaVkbZ dh xbZA blesa lHkh 
izfof”V;ka ih,lch vkSj ,l,lch ds fo:) larqfyr izfrjks/kh ikbZ xbZaA izjksg 
eD[kh ds fo:) lexz U;wure e`r ân; ¼izfr'kr½ dks vkbZ,e,p,lch 17 
vkj&16 ¼12-2½ esa ik;k x;k ogha QkWy vkehZoeZ ds fy, Msfol Ldksj esa cqokbZ 
ds 14 fnuksa mijkUr 2-7 ¼vkbZ,e,p,lch 17 vkj&5½ ls 3-1 
¼vkbZ,e,p,lch 17 vkj&9] ,u,e,p 4140½ rd] cqokbZ ds 28 fnuksa 
mijkUr 3-5 ¼vkbZ,e,p,lch 17 vkj&16½ ls 4-4 ¼ch,y,p 139½ rd rFkk 

cqokbZ ds 60 fnuksa mijkUr 3-8 ¼vkbZ,e,p,lch 17 vkj&8] Mh,p,e 117½ ls 
4-2 ¼,,p 8181] ch,y,p 139½ rd dh fHkUurk ns[kus dks feyhA iqu% 
djuky o yqf/k;kuk esa izjksg eD[kh ds fo:) vkSj dks;EcVwj esa QkWy vkehZoeZ 
ds fo:) izkd`frd ladze.k ds rgr 42 eDdk izkfIr;ksa dk ewY;kadu fd;k 
x;kA izjksg eD[kh ds fo:) lcls de vkSlr izfr'kr e`r ân; dks 
Mh,evkj bZ 63@lh,e,y 287&4&6 ¼25-3½ esa ik;k x;kA QkWy vkehZoeZ ds 
ekeys esa] cqokbZ ds 28 fnuksa mijkUr lcls de vkSlr Msfol Ldksj dks tgka 
ch,e,y 7 ¼1-4½ esa ik;k x;k ogha lcls vf/kd eku dks Mh,evkjbZ 
63@lh,e,y 287&3&61&2ch ¼4-2½ esa ntZ fd;k x;kA [kjhQ 2020 ds 
nkSjku] bEQky] djuky] yqf/k;kuk] /kksyh] dks;EcVwj] gSnjkckn] dksYgkiqj 
vkSj mn;iqj lfgr fofHkUu dsUnzksa ij ,l,lch rFkk@vFkok QkWy vkehZoeZ 
ds fo:) vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk izfof”V;ksa dk 
ewY;kadu fd;k x;k vkSj izfrjks/kh izfof”V;ksa dh igpku dh xbZA iqu% vf[ky 
Hkkjrh; lefUor vuqla/kku ifj;kstuk ds fofHkUu dsUnzksa ij fofHkUu ijh{k.k 
fd, x, tSls fd ,uch,vkbZvkj ean xfr ls tkjh djus okys fMlisUlj ds 
lkFk fQjksekWu VªSi dk mi;ksx djds QkWy vkehZoeZ dh fuxjkuh( fQjksekWu 
VªSi }kjk NYyh os/kd ¼gsfydksoikZ vkehZtsjk ½ dh fuxjkuh( QkWy vkehZoeZ 
ds fo:) cht mipkj ds :i esa dhVuk'kdksa dk ewY;kadu( eDdk Qly esa 
ruk os/kd vkSj QkWy vkehZoeZ dk izca/ku( rFkk QkWy vkehZoeZ ds fo:) tSo 
uk'kdthoukf'k;ksa@tSo ,tsUVksa dk ewY;kaduA

jch 2019&20 ds nkSjku] ns'k ds fofHkUu tksu esa esfMl iRrh vaxekjh  
(MLB)] VflZde iRrh vaxekjh (TLB)] pkjdksy lM+u (ChR) rFkk 
lksj?ke Mkmuh feYM;w (SDM) ds fo:) dqy 109 eDdk izfof”V;ksa dk 
ewY;kadu fd;k x;kA esfMl iRrh vaxekjh (MLB)] VflZde  iRrh vaxekjh 
(TLB) rFkk lksj?ke Mkmuh feYM;w (SDM)ds fy, ,uvkbZohVh iNsrh  
ifjiDork dh dqy 36 ladj fdLeksa dk ewY;kadu fd;k x;kA esfMl iRrh 
vaxekjh rFkk lksj?ke Mkmuh feYM;w ds fy, dze'k% N% ,oa ,d izfof”V 
larqfyr Fkh tcfd VflZde iRrh vaxekjh (TLB) rFkk pkjdksy lM+u 
(ChR) ds fo:) dksbZ Hkh izfof”V izfrjks/kh ugha ikbZ xbZA ,uvkbZohVh e/;e 
ifjiDork esa dqy 52 izfof”V;ksa esa ls esfMl iRrh vaxekjh ds fy, ikap 
izfof”V;ka ;Fkk ,,p 8047] vkbZ,e,p,lch 19 vkj&17] vkbZ,e,p,lch 19 
vkj&4] vkbZ,e,p,lch 19 vkj&9 rFkk ,e,p 2047 vkSj lksj?ke Mkmuh 
feYM;w ds fy, rhu izfof”V;ka ;Fkk ch,;w,e,pvkj 19&2] vkbZ,e,p,lch 
19 vkj&12 ,oa vkbZ,e,p,lch 19 vkj&14 izfrjks/kh Fkha tcfd VflZde  
iRrh vaxekjh (TLB) rFkk pkjdksy lM+u (ChR) ds fo:) dksbZ Hkh izfof”V 
izfrjks/kh ugha ikbZ xbZA iqu% esfMl iRrh vaxekjh (MLB)] VflZde iRrh 
vaxekjh (TLB)] pkjdksy lM+u (ChR) rFkk lksj?ke Mkmuh feYM;w  
(SDM) ds fo:) ,ohVh&1&2 dh dqy 22 izfof”V;ksa dk ewY;kadu fd;k 
x;kA bl dk;Z esa esfMl iRrh vaxekjh ds fy, ,d izfrjks/kh izfof”V ;Fkk 
vkj,,lvkbZ 4118 rFkk lksj?ke Mkmuh feYM;w ds fy, rhu izfrjks/kh 
izfof”V;ksa ;Fkk ,Mhoh 7043] ih,e 17205 ,y vkSj ih,e 18205 ,y dk irk 
pykA esfMl iRrh vaxekjh (MLB)] VflZde iRrh vaxekjh (TLB)] 
pkjdksy lM+u (ChR) rFkk lksj?ke Mkmuh feYM;w (SDM) ds fo:) 
,ohVh&1&2 eDdk ladjksa dh jksx LØhfuax djus ij esfMl iRrh vaxekjh ds 
fo:) rhu izfrjks/kh izfof”V;ksa ;Fkk vkbZ,e,p,lch 17 vkj&16] 
vkbZ,e,p,lch 17 vkj&8 rFkk vkbZ,e,p,lch 17 vkj&9 vkSj lksj?ke 
Mkmuh feYM;w ds fo:) ,d izfrjks/kh izfof”V ;Fkk ,,p 8181 dh igpku 

dh xbZA ikWidkuZ eDdk ladjksa dh jksx LØhfuax djus ij esfMl iRrh 
vaxekjh (MLB)] VflZde iRrh vaxekjh (TLB)] pkjdksy lM+u (ChR) 
rFkk lksj?ke Mkmuh feYM;w (SDM) ds fy, fdlh izfrjks/kh lzksr dh igpku 
ugha dh tk ldh tcfd D;wih,e ijh{k.k esa nks izfof”V;ka ;Fkk 
vkbZD;wih,e,p 19 vkj&1 ,oa vkbZD;wih,e,p 19 vkj&3 esfMl iRrh 
vaxekjh ds fo:) izfrjks/kh FkhaA [kjhQ 2020 ds nkSjku] dqy 269 ijh{k.k 
vk;ksftr fd, x, A buesa ls 196 lefUor ijh{k.k Fks tcfd VªSi ulZjh ds 
fy, 20 ijh{k.k vk;ksftr fd, x,A blds vykok] fofHkUu Jsf.k;ksa ;Fkk 
izca/ku ijh{k.k( flEeV ls ijh{k.k( Vkyus ;ksX; vFkok ifjgk;Z mit uqdlku 
ijh{k.k( ,oa losZ ,oa lfoZykal ds rgr dze'k% 25] 6] 3 rFkk 19 ijh{k.k Hkh 
vk;ksftr fd, x,A 

izlkj ,oa vkmVfjp 
izlkj dk;Zdze 

vuqla/kku t:jrksa dk lek/kku djus ds lkFk&lkFk laLFkku }kjk vius 
fgr/kkjdksa rd igqap LFkkfir djus ds fy, thoar izlkj ,oa vkmVfjp 
dk;Zdze pyk;k tkrk gSA fofHkUu dk;Zdzeksa dk vk;kstu djds laLFkku vius 
fdlku fgr/kkjdksa rd viuh igqap cukrk gSA bu dk;Zdzeksa esa izeq[k gSa % 
jk”Vªh; [kk| lqj{kk fe'ku (NFSM) ds varxZr d`f”k] lgdkfjrk ,oa fdlku 
dY;k.k foHkkx] Hkkjr ljdkj }kjk izk;ksftr vfxze iafDr izn'kZu (FLDs)( 
vuqlwfpr tutkfr la?kVd (STC)( iwoksZRrj ioZrh; la?kVd (NEH)( 
vuqlwfpr tkfr mi&;kstuk (SCSP)( rFkk esjk xkao & esjk xkSjo 
(MGMG)A 

o”kZ 2019&20 ds jch ekSle esa] dqy 2 fdlkuksa dks ykHk igqapkrs gq, 100 
gsDVs;j d`f”k {ks=Qy esa vfxze iafDr izn'kZu yxk, x,A bl ekSle esa] lkr 
jkT;ksa esa vkB dsUnzksa }kjk fdlkuksa ds [ksrksa ij lw{e iks”kd rRo ,oa ,dhd`r 
uk'khtho izca/ku tSlh izkS|ksfxfd;ksa] Mh,evkj,p 1301] lhvks 6] 
th,okbZ,e,p&1 rFkk th,okbZ,e,p&3 tSls lkoZtfud {ks= ds ladjksa vkSj 
eVj ,oa vkyw ds lkFk eDdk ds varj Qlypdz dk izn'kZu fd;k x;kA 
csxqljk;] fcgkj esa 8-4 izfr'kr ls ysdj dksYgkiqj] egkjk”Vª esa 46 izfr'kr 
rd mit o`f) gkfly dh xbZA olar 2020 esa] rhu dsUnzksa }kjk 30-2 gsDVs;j 
ls vf/kd d`f”k jdcs esa vfxze iafDr izn'kZu yxk, x, ftuesa lkoZtfud {ks= 
ds mUur ladj ¼ih,e,p 10½ rFkk futh {ks= ds ladj ¼Mhdslh 9108½ dh 
izkS|ksfxdh vkSj laLrqr cqokbZ le; dk izn'kZu fd;k x;kA bl ekSle esa 
U;wure mit o`f) ns[kh xbZ vkSj bl o`f) esa 2-51 ls 5-68 izfr'kr dh 
fHkUurk FkhA 

[kjhQ 2020 esa] rsjg jkT;ksa esa dqy 375 fdlkuksa dks ykHk igqapkrs gq, 151-03 
gsDVs;j ls Hkh vf/kd d`f”k jdcs esa vfxze iafDr izn'kZu vk;ksftr fd, x,A 
buesa lkoZtfud {ks= }kjk gkfy;k tkjh dh xbZ ladj fdLeksa ;Fkk 
Mh,evkj,p&1301] ,QD;w,p 106] oh,e,p 45] ih,e,p 1] CoH(M)-8, 
,e,,p&14&5] th,okbZ,e,p&1] tSo izcfyr D;wih,e ladj 'kfDreku&5 
rFkk lkFk gh futh {ks= dh ladj fdLeksa ;Fkk ck;ks&9544] ih,e&3 rFkk 
ih,e&9 vkfn dks iznf'kZr fd;k x;kA bu izn'kZuksa esa ekaM;k] dukZVd esa 9-6 
izfr'kr ls ysdj bEQky] ef.kiqj esa 103 izfr'kr rd dh mit o`f) gkfly 
dh xbZA tyHkjko ds izfr laosnu'khy mRrj iwohZ eSnkuh {ks= (NEPZ) esa 
likV cqokbZ dh rqyuk esa mBh gqbZ D;kfj;ksa esa jksi.k ds rgr 73-1 izfr'kr dh 

mit o`f) ikbZ xbZA dksYgkiqj dsUnz esa QkWy vkehZoeZ (FAW) izca/ku vfxze 
iafDr izn'kZu vk;ksftr fd, x, ftuesa 46-1 izfr'kr dh mit o`f) dh 
lwpuk feyhA blh izdkj] fNanokMk] e/; izns'k esa loZJs”B [kjirokj izca/ku 
okys vfxze iafDr izn'kZuksa esa 44-8 izfr'kr mit vxzrk iznf'kZr gqbZA 

vuqlwfpr tutkfr la?kVd (STC) ds varxZr] ns'k ds fofHkUu Hkkxksa esa dqy 
33 fdlku izf'k{k.k@iz{ks= fnol@tkx:drk dk;Zdze vk;ksftr fd, x,A 
eDdk dh oSKkfud [ksrh ds fofHkUu igyqvksa ij dqy 1596 tutkfr fdlku 
ykHkkfUor gq,A bu dk;Zdzeksa esa vknku forfjr fd, x, ftlls 1459 
fdlku ifjokj ykHkkfUor gq,A dsUnzh; d`f”k fo'ofo|ky;] bEQky] ef.kiqj( 
dsUn z h; d`f”k fo'ofo|ky;&lhihth,l] ckjkikuh] e s?kky;( 
Hkkd`vuqi&jk”Vªh; lwvj vuqla/kku dsUnz] xqokgVh] vle( Hkkd`vuqi&jk”Vªh; 
;kWd vuqla/kku dsUnz] fnjkax] v:.kkpy izns'k( Hkkd`vuqi&jk”Vªh; feFkqu 
vuqla/kku dsUnz] nhekiqj] ukxkyS.M( rFkk iwoksZRrj ioZrh; {ks= ds fy, 
Hkkd`vuqi dk vuqla/kku ifjlj] mfe;ke ds lkFk lg;ksx djrs gq, **fVdkÅ 
i'kq/ku mRiknu ds fy, eDdk** fo”k; ij iwoksZRrj ioZrh; dk;Zdze dh 
ifj;kstuk dks ykxw fd;k x;k gSA bl dk;Zdze ds varxZr lwvjksa vkSj ;kWd 
ds mRiknu izn'kZu ij D;wih,e eDdk pkjk vkSj flyst ds vuqiwfrZ izHkko dk 
ewY;kadu fd;k x;kA blds vykok] iwoksZRrj Hkkjr esa fofHkUu laLFkkuksa ds 
lkFk lg;ksx djrs gq, iwoksZRrj ioZrh; {ks= ds eDdk fdlkuksa ds fy, dqy 
28 izf'k{k.k dk;Zdze vk;ksftr fd, x, vkSj vknkuksa dk forj.k fd;k x;k A 
bu dk;Zdzeksa esa dqy 1517 xzkeh.k ifjokjksa dks ykHk igqapkA

vuqlwfpr tkfr mi&;kstuk (SCSP) ds varxZr] fofHkUu vf[ky Hkkjrh; 
lefUor vuqla/kku ifj;kstuk dsUnzksa }kjk rhu izf'k{k.k dk;Zdze vk;ksftr 
fd, x, vkSj fdlkuksa dks d`f”k vknku forfjr fd, x,A bu dk;Zdzeksa esa 
dqy 117 fdlku ykHkkfUor gq,A fudzk&vuqlwfpr tkfr mi&;kstuk ds 
varxZr] pkS/kjh ljou dqekj fgekpy izns'k d`f”k fo'ofo|ky; 
(CSKHPKV)] ikyeiqj] fgekpy izns'k ds lkFk lg;ksx djrs gq, ftyk 
pEck] fgekpy izns'k esa yxHkx 200 fdlku ifjokjksa dks ykHk igqapkrs gq, pkj 
eDdk Fkzslj forfjr fd, x,A blds vykok] dksfoM&19 egkekjh ds nkSjku 
lekpkj&i=ksa] LFkkuh; pSuy] vkWy bafM;k jsfM;ks] LFkkuh; jsfM;ks LVs'ku] 
OgkV~l,si xzqi rFkk Qslcqd vkfn ds ek/;e ls dqy ukS Hkk”kkvksa esa fdlkuksa dks 
ijke'kZ tkjh fd, x,A  

Hkkd`vuqi&Hkkjrh; eDdk vuqla/kku laLFkku ds rhl oSKkfudksa dh vkB Vheksa 
}kjk iatkc] gfj;k.kk] fcgkj vkSj rsyaxkuk ds ikap CykWd esa vaxhd`r fd, x, 
29 xkaoksa esa esjk xkao&esjk xkSjo dk;Zdze dks fdz;kfUor fd;k x;k gSA xkao esa 
nkSjk djds] fdlkuksa dks lans'k] bZ&esy] Qksu dkWy rFkk lans'k vkfn Hkstdj 
fdlkuksa dks loZJs”B eDdk mRiknu jhfr;ka] QkWy vkehZoeZ izca/ku] LoPNrk 
vkSj dksfoM&19 ds laca/k esa lko/kkuh mik;ksa ij ijke'kZ iznku fd, x,A 

izf'k{k.k ,oa {kerk fuekZ.k
vius LVkQ lnL;ksa dks rduhdh ,oa iz'kklfud izf'k{k.k ds fy, Hkstus ds 
vykok] Hkkjrh; eDdk vuqla/kku laLFkku }kjk vius fofHkUu fgr/kkjdksa ;Fkk 
vuqla/kku ,oa izlkj ds {ks= esa vf/kdkfj;ksa] iz'kkldksa] fdlkuksa vkSj Nk=ksa ds 
fy, eDdk dh oSKkfud [ksrh ,oa uk'khtho izca/ku ij rduhdh izf'k{k.k 
dk;Zdze vk;ksftr fd, x,A 

x xi



fd;k x;kA fofHkUu eDdk vk/kkfjr Qlypdz iz.kkfy;ksa esa dsoy mRrj 
ioZrh; {ks= (NHZ) dks NksM+dj vU; pkj {ks=ksa esa bdksykWftdy l?kuhdj.k 
(EI) ds b”Vrehdj.k ds ek/;e ls mit ,oa ykHk vf/kdrk ds fy, iz;ksx 
fd;k x;kA lHkh {ks=ksa vFkok tksu esa bdksykWftdy l?kuhdj.k ds lkFk 
Qly mit vkadM+ksa dh n`f”V ls vf/kdre FkhA ckalokMk] isM~Mkiqje] 
djheuxj] gSnjkckn rFkk /kksyh esa bdksykWftdy l?kuhdj.k ekbul 
[kjirokj izca/ku ds fy, ( oxkjbZ] dks;EcVwj rFkk iaruxj esa bdksykWftdy 
l?kuhdj.k ekbul ty izca/ku ds fy, tcfd dY;k.kh] Hkqous'oj ,oa 
yqf/k;kuk esa bdksykWftdy l?kuhdj.k ekbul iks”kd rRo izca/ku ds fy, 
derj mit ikbZ xbZA vr% eDdk iz.kkyh dh mit dks c<+kus gsrq bdks&{ks= 
fof'k”V izkS|ksfxdh ij /;ku dsfUnzr djus dh t:jr gSA eDdk iz.kkfy;ksa esa 
[kjirokj izca/ku ij vk;ksftr fd, x, iz;ksx esa irk pyk fd eDdk dh 
Qly esa [kjirokj fudyus ds mijkUr iz;ksx fd, x, 'kkduk'kh tSls fd 
VsEcksfVª;ksu vFkok Vksijkfetksu dk jksVs'ku esa cksbZ xbZ vuqorhZ xsgwa Qly ij 
dksbZ izfrdwy izHkko ugha FkkA jch dh eDdk Qly esa iz;ksx fd, x, 
'kkduk'kh mipkjksa esa [kjirokj fudyus ls iwoZ 750 xzke@gs- dh nj ij 
,Vªkftu ,oa rnqijkUr cqokbZ ds 25 fnuksa ckn 25-2 xzke@gs- dh nj ij 
Vksijkfetksu dk iz;ksx djus ij dY;k.kh ¼mRrj iwohZ eSnkuh {ks=½ esa 
mYys[kuh; :i ls dgha mPprj mit vkSj 'kq) ykHk ntZ fd;k x;kA

Qly lqj{kk 

jch 2019&20 ,oa olar 2020 ds nkSjku vf[ky Hkkjrh; lefUor eDdk 
vuqla/kku ifj;kstuk ds dhVfoKku iz;ksxkRed ijh{k.k vk;ksftr fd, x, 
ftudk iz;kstu eq[;r% xqykch ruk os/kd ¼ih,lch % fllsfe;k buQsjsUl½] 
/kCcsnkj ruk os/kd ¼,l,lch % dkbyks ikVsZyl½] QkWy vkehZoeZ ¼Q‚y 
vkehZoeZ % LiksMksIVsjk ÝqthiMkZ ½ rFkk izjksg eD[kh ¼,Fkjhxksuk iztkfr½ 
ds fo:) izfrjksf/krk dk irk yxkuk FkkA 

gSnjkckn esa ih,lch ds fo:)] dksYgkiqj esa ,l,lch ds fo:)] djuky ,oa 
yqf/k;kuk esa izjksg eD[kh ds fo:)] dks;EcVwj] gSnjkckn rFkk dksYgkiqj esa 
QkWy vkehZoeZ ds fo:) ,ohVh&1 rFkk ,ohVh&2 iNsrh ifjiDork lewg esa 
dqy 17 izfof”V;ksa dh NaVkbZ dh xbZA blesa irk pyk fd tgka 16 izfof”V;ka 
ih,lch ds izfr larqfyr izfrjks/kh Fkha ogha ,l,lch ds fo:) lHkh izfof”V;ka 
larqfyr :i ls izfrjks/kh FkhaA izjksg eD[kh ds fo:) lcls de e`r ân; dks 
ih,e 17201 ,y ¼16-0½ esa ,oa rnqijkUr ,u,e,p 4313 ¼17-1½ esa ik;k x;kA 
QkWy vkehZoeZ ds fy, Msfol Ldksj esa cqokbZ ds 14 fnuksa mijkUr 2-4 ¼ds,e,p 
25 ds 45½ ls ysdj 2-9 ¼ih,e 18206 ,y½ rd( cqokbZ ds 28 fnuksa ckn 3-4 
¼ih,e 18204 ,y½ ls 4-6 ¼ih,e 17208 ,y½ rd( rFkk cqokbZ ds 60 fnuksa 
mijkUr 4-7 ¼,u,e,p 713½ ls 6-0 ¼ih,e,p 17208 ,y½ rd dh fHkUurk 
ns[kus dks feyhA iqu% gSnjkckn esa ih,lch ds fo:)] dksYgkiqj esa ,l,lch 
ds fo:)] djuky o yqf/k;kuk esa izjksg eD[kh ds fo:) rFkk dks;EcVwj] 
gSnjkckn vkSj dksYgkiqj esa QkWy vkehZoeZ ds fo:) ,ohVh&1 ,oa ,ohVh&2 
e/;e ifjiDork oxZ esa dqy 15 izfof”V;ksa dh NaVkbZ dh xbZA blesa lHkh 
izfof”V;ka ih,lch vkSj ,l,lch ds fo:) larqfyr izfrjks/kh ikbZ xbZaA izjksg 
eD[kh ds fo:) lexz U;wure e`r ân; ¼izfr'kr½ dks vkbZ,e,p,lch 17 
vkj&16 ¼12-2½ esa ik;k x;k ogha QkWy vkehZoeZ ds fy, Msfol Ldksj esa cqokbZ 
ds 14 fnuksa mijkUr 2-7 ¼vkbZ,e,p,lch 17 vkj&5½ ls 3-1 
¼vkbZ,e,p,lch 17 vkj&9] ,u,e,p 4140½ rd] cqokbZ ds 28 fnuksa 
mijkUr 3-5 ¼vkbZ,e,p,lch 17 vkj&16½ ls 4-4 ¼ch,y,p 139½ rd rFkk 

cqokbZ ds 60 fnuksa mijkUr 3-8 ¼vkbZ,e,p,lch 17 vkj&8] Mh,p,e 117½ ls 
4-2 ¼,,p 8181] ch,y,p 139½ rd dh fHkUurk ns[kus dks feyhA iqu% 
djuky o yqf/k;kuk esa izjksg eD[kh ds fo:) vkSj dks;EcVwj esa QkWy vkehZoeZ 
ds fo:) izkd`frd ladze.k ds rgr 42 eDdk izkfIr;ksa dk ewY;kadu fd;k 
x;kA izjksg eD[kh ds fo:) lcls de vkSlr izfr'kr e`r ân; dks 
Mh,evkj bZ 63@lh,e,y 287&4&6 ¼25-3½ esa ik;k x;kA QkWy vkehZoeZ ds 
ekeys esa] cqokbZ ds 28 fnuksa mijkUr lcls de vkSlr Msfol Ldksj dks tgka 
ch,e,y 7 ¼1-4½ esa ik;k x;k ogha lcls vf/kd eku dks Mh,evkjbZ 
63@lh,e,y 287&3&61&2ch ¼4-2½ esa ntZ fd;k x;kA [kjhQ 2020 ds 
nkSjku] bEQky] djuky] yqf/k;kuk] /kksyh] dks;EcVwj] gSnjkckn] dksYgkiqj 
vkSj mn;iqj lfgr fofHkUu dsUnzksa ij ,l,lch rFkk@vFkok QkWy vkehZoeZ 
ds fo:) vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk izfof”V;ksa dk 
ewY;kadu fd;k x;k vkSj izfrjks/kh izfof”V;ksa dh igpku dh xbZA iqu% vf[ky 
Hkkjrh; lefUor vuqla/kku ifj;kstuk ds fofHkUu dsUnzksa ij fofHkUu ijh{k.k 
fd, x, tSls fd ,uch,vkbZvkj ean xfr ls tkjh djus okys fMlisUlj ds 
lkFk fQjksekWu VªSi dk mi;ksx djds QkWy vkehZoeZ dh fuxjkuh( fQjksekWu 
VªSi }kjk NYyh os/kd ¼gsfydksoikZ vkehZtsjk ½ dh fuxjkuh( QkWy vkehZoeZ 
ds fo:) cht mipkj ds :i esa dhVuk'kdksa dk ewY;kadu( eDdk Qly esa 
ruk os/kd vkSj QkWy vkehZoeZ dk izca/ku( rFkk QkWy vkehZoeZ ds fo:) tSo 
uk'kdthoukf'k;ksa@tSo ,tsUVksa dk ewY;kaduA

jch 2019&20 ds nkSjku] ns'k ds fofHkUu tksu esa esfMl iRrh vaxekjh  
(MLB)] VflZde iRrh vaxekjh (TLB)] pkjdksy lM+u (ChR) rFkk 
lksj?ke Mkmuh feYM;w (SDM) ds fo:) dqy 109 eDdk izfof”V;ksa dk 
ewY;kadu fd;k x;kA esfMl iRrh vaxekjh (MLB)] VflZde  iRrh vaxekjh 
(TLB) rFkk lksj?ke Mkmuh feYM;w (SDM)ds fy, ,uvkbZohVh iNsrh  
ifjiDork dh dqy 36 ladj fdLeksa dk ewY;kadu fd;k x;kA esfMl iRrh 
vaxekjh rFkk lksj?ke Mkmuh feYM;w ds fy, dze'k% N% ,oa ,d izfof”V 
larqfyr Fkh tcfd VflZde iRrh vaxekjh (TLB) rFkk pkjdksy lM+u 
(ChR) ds fo:) dksbZ Hkh izfof”V izfrjks/kh ugha ikbZ xbZA ,uvkbZohVh e/;e 
ifjiDork esa dqy 52 izfof”V;ksa esa ls esfMl iRrh vaxekjh ds fy, ikap 
izfof”V;ka ;Fkk ,,p 8047] vkbZ,e,p,lch 19 vkj&17] vkbZ,e,p,lch 19 
vkj&4] vkbZ,e,p,lch 19 vkj&9 rFkk ,e,p 2047 vkSj lksj?ke Mkmuh 
feYM;w ds fy, rhu izfof”V;ka ;Fkk ch,;w,e,pvkj 19&2] vkbZ,e,p,lch 
19 vkj&12 ,oa vkbZ,e,p,lch 19 vkj&14 izfrjks/kh Fkha tcfd VflZde  
iRrh vaxekjh (TLB) rFkk pkjdksy lM+u (ChR) ds fo:) dksbZ Hkh izfof”V 
izfrjks/kh ugha ikbZ xbZA iqu% esfMl iRrh vaxekjh (MLB)] VflZde iRrh 
vaxekjh (TLB)] pkjdksy lM+u (ChR) rFkk lksj?ke Mkmuh feYM;w  
(SDM) ds fo:) ,ohVh&1&2 dh dqy 22 izfof”V;ksa dk ewY;kadu fd;k 
x;kA bl dk;Z esa esfMl iRrh vaxekjh ds fy, ,d izfrjks/kh izfof”V ;Fkk 
vkj,,lvkbZ 4118 rFkk lksj?ke Mkmuh feYM;w ds fy, rhu izfrjks/kh 
izfof”V;ksa ;Fkk ,Mhoh 7043] ih,e 17205 ,y vkSj ih,e 18205 ,y dk irk 
pykA esfMl iRrh vaxekjh (MLB)] VflZde iRrh vaxekjh (TLB)] 
pkjdksy lM+u (ChR) rFkk lksj?ke Mkmuh feYM;w (SDM) ds fo:) 
,ohVh&1&2 eDdk ladjksa dh jksx LØhfuax djus ij esfMl iRrh vaxekjh ds 
fo:) rhu izfrjks/kh izfof”V;ksa ;Fkk vkbZ,e,p,lch 17 vkj&16] 
vkbZ,e,p,lch 17 vkj&8 rFkk vkbZ,e,p,lch 17 vkj&9 vkSj lksj?ke 
Mkmuh feYM;w ds fo:) ,d izfrjks/kh izfof”V ;Fkk ,,p 8181 dh igpku 

dh xbZA ikWidkuZ eDdk ladjksa dh jksx LØhfuax djus ij esfMl iRrh 
vaxekjh (MLB)] VflZde iRrh vaxekjh (TLB)] pkjdksy lM+u (ChR) 
rFkk lksj?ke Mkmuh feYM;w (SDM) ds fy, fdlh izfrjks/kh lzksr dh igpku 
ugha dh tk ldh tcfd D;wih,e ijh{k.k esa nks izfof”V;ka ;Fkk 
vkbZD;wih,e,p 19 vkj&1 ,oa vkbZD;wih,e,p 19 vkj&3 esfMl iRrh 
vaxekjh ds fo:) izfrjks/kh FkhaA [kjhQ 2020 ds nkSjku] dqy 269 ijh{k.k 
vk;ksftr fd, x, A buesa ls 196 lefUor ijh{k.k Fks tcfd VªSi ulZjh ds 
fy, 20 ijh{k.k vk;ksftr fd, x,A blds vykok] fofHkUu Jsf.k;ksa ;Fkk 
izca/ku ijh{k.k( flEeV ls ijh{k.k( Vkyus ;ksX; vFkok ifjgk;Z mit uqdlku 
ijh{k.k( ,oa losZ ,oa lfoZykal ds rgr dze'k% 25] 6] 3 rFkk 19 ijh{k.k Hkh 
vk;ksftr fd, x,A 

izlkj ,oa vkmVfjp 
izlkj dk;Zdze 

vuqla/kku t:jrksa dk lek/kku djus ds lkFk&lkFk laLFkku }kjk vius 
fgr/kkjdksa rd igqap LFkkfir djus ds fy, thoar izlkj ,oa vkmVfjp 
dk;Zdze pyk;k tkrk gSA fofHkUu dk;Zdzeksa dk vk;kstu djds laLFkku vius 
fdlku fgr/kkjdksa rd viuh igqap cukrk gSA bu dk;Zdzeksa esa izeq[k gSa % 
jk”Vªh; [kk| lqj{kk fe'ku (NFSM) ds varxZr d`f”k] lgdkfjrk ,oa fdlku 
dY;k.k foHkkx] Hkkjr ljdkj }kjk izk;ksftr vfxze iafDr izn'kZu (FLDs)( 
vuqlwfpr tutkfr la?kVd (STC)( iwoksZRrj ioZrh; la?kVd (NEH)( 
vuqlwfpr tkfr mi&;kstuk (SCSP)( rFkk esjk xkao & esjk xkSjo 
(MGMG)A 

o”kZ 2019&20 ds jch ekSle esa] dqy 2 fdlkuksa dks ykHk igqapkrs gq, 100 
gsDVs;j d`f”k {ks=Qy esa vfxze iafDr izn'kZu yxk, x,A bl ekSle esa] lkr 
jkT;ksa esa vkB dsUnzksa }kjk fdlkuksa ds [ksrksa ij lw{e iks”kd rRo ,oa ,dhd`r 
uk'khtho izca/ku tSlh izkS|ksfxfd;ksa] Mh,evkj,p 1301] lhvks 6] 
th,okbZ,e,p&1 rFkk th,okbZ,e,p&3 tSls lkoZtfud {ks= ds ladjksa vkSj 
eVj ,oa vkyw ds lkFk eDdk ds varj Qlypdz dk izn'kZu fd;k x;kA 
csxqljk;] fcgkj esa 8-4 izfr'kr ls ysdj dksYgkiqj] egkjk”Vª esa 46 izfr'kr 
rd mit o`f) gkfly dh xbZA olar 2020 esa] rhu dsUnzksa }kjk 30-2 gsDVs;j 
ls vf/kd d`f”k jdcs esa vfxze iafDr izn'kZu yxk, x, ftuesa lkoZtfud {ks= 
ds mUur ladj ¼ih,e,p 10½ rFkk futh {ks= ds ladj ¼Mhdslh 9108½ dh 
izkS|ksfxdh vkSj laLrqr cqokbZ le; dk izn'kZu fd;k x;kA bl ekSle esa 
U;wure mit o`f) ns[kh xbZ vkSj bl o`f) esa 2-51 ls 5-68 izfr'kr dh 
fHkUurk FkhA 

[kjhQ 2020 esa] rsjg jkT;ksa esa dqy 375 fdlkuksa dks ykHk igqapkrs gq, 151-03 
gsDVs;j ls Hkh vf/kd d`f”k jdcs esa vfxze iafDr izn'kZu vk;ksftr fd, x,A 
buesa lkoZtfud {ks= }kjk gkfy;k tkjh dh xbZ ladj fdLeksa ;Fkk 
Mh,evkj,p&1301] ,QD;w,p 106] oh,e,p 45] ih,e,p 1] CoH(M)-8, 
,e,,p&14&5] th,okbZ,e,p&1] tSo izcfyr D;wih,e ladj 'kfDreku&5 
rFkk lkFk gh futh {ks= dh ladj fdLeksa ;Fkk ck;ks&9544] ih,e&3 rFkk 
ih,e&9 vkfn dks iznf'kZr fd;k x;kA bu izn'kZuksa esa ekaM;k] dukZVd esa 9-6 
izfr'kr ls ysdj bEQky] ef.kiqj esa 103 izfr'kr rd dh mit o`f) gkfly 
dh xbZA tyHkjko ds izfr laosnu'khy mRrj iwohZ eSnkuh {ks= (NEPZ) esa 
likV cqokbZ dh rqyuk esa mBh gqbZ D;kfj;ksa esa jksi.k ds rgr 73-1 izfr'kr dh 

mit o`f) ikbZ xbZA dksYgkiqj dsUnz esa QkWy vkehZoeZ (FAW) izca/ku vfxze 
iafDr izn'kZu vk;ksftr fd, x, ftuesa 46-1 izfr'kr dh mit o`f) dh 
lwpuk feyhA blh izdkj] fNanokMk] e/; izns'k esa loZJs”B [kjirokj izca/ku 
okys vfxze iafDr izn'kZuksa esa 44-8 izfr'kr mit vxzrk iznf'kZr gqbZA 

vuqlwfpr tutkfr la?kVd (STC) ds varxZr] ns'k ds fofHkUu Hkkxksa esa dqy 
33 fdlku izf'k{k.k@iz{ks= fnol@tkx:drk dk;Zdze vk;ksftr fd, x,A 
eDdk dh oSKkfud [ksrh ds fofHkUu igyqvksa ij dqy 1596 tutkfr fdlku 
ykHkkfUor gq,A bu dk;Zdzeksa esa vknku forfjr fd, x, ftlls 1459 
fdlku ifjokj ykHkkfUor gq,A dsUnzh; d`f”k fo'ofo|ky;] bEQky] ef.kiqj( 
dsUn z h; d`f”k fo'ofo|ky;&lhihth,l] ckjkikuh] e s?kky;( 
Hkkd`vuqi&jk”Vªh; lwvj vuqla/kku dsUnz] xqokgVh] vle( Hkkd`vuqi&jk”Vªh; 
;kWd vuqla/kku dsUnz] fnjkax] v:.kkpy izns'k( Hkkd`vuqi&jk”Vªh; feFkqu 
vuqla/kku dsUnz] nhekiqj] ukxkyS.M( rFkk iwoksZRrj ioZrh; {ks= ds fy, 
Hkkd`vuqi dk vuqla/kku ifjlj] mfe;ke ds lkFk lg;ksx djrs gq, **fVdkÅ 
i'kq/ku mRiknu ds fy, eDdk** fo”k; ij iwoksZRrj ioZrh; dk;Zdze dh 
ifj;kstuk dks ykxw fd;k x;k gSA bl dk;Zdze ds varxZr lwvjksa vkSj ;kWd 
ds mRiknu izn'kZu ij D;wih,e eDdk pkjk vkSj flyst ds vuqiwfrZ izHkko dk 
ewY;kadu fd;k x;kA blds vykok] iwoksZRrj Hkkjr esa fofHkUu laLFkkuksa ds 
lkFk lg;ksx djrs gq, iwoksZRrj ioZrh; {ks= ds eDdk fdlkuksa ds fy, dqy 
28 izf'k{k.k dk;Zdze vk;ksftr fd, x, vkSj vknkuksa dk forj.k fd;k x;k A 
bu dk;Zdzeksa esa dqy 1517 xzkeh.k ifjokjksa dks ykHk igqapkA

vuqlwfpr tkfr mi&;kstuk (SCSP) ds varxZr] fofHkUu vf[ky Hkkjrh; 
lefUor vuqla/kku ifj;kstuk dsUnzksa }kjk rhu izf'k{k.k dk;Zdze vk;ksftr 
fd, x, vkSj fdlkuksa dks d`f”k vknku forfjr fd, x,A bu dk;Zdzeksa esa 
dqy 117 fdlku ykHkkfUor gq,A fudzk&vuqlwfpr tkfr mi&;kstuk ds 
varxZr] pkS/kjh ljou dqekj fgekpy izns'k d`f”k fo'ofo|ky; 
(CSKHPKV)] ikyeiqj] fgekpy izns'k ds lkFk lg;ksx djrs gq, ftyk 
pEck] fgekpy izns'k esa yxHkx 200 fdlku ifjokjksa dks ykHk igqapkrs gq, pkj 
eDdk Fkzslj forfjr fd, x,A blds vykok] dksfoM&19 egkekjh ds nkSjku 
lekpkj&i=ksa] LFkkuh; pSuy] vkWy bafM;k jsfM;ks] LFkkuh; jsfM;ks LVs'ku] 
OgkV~l,si xzqi rFkk Qslcqd vkfn ds ek/;e ls dqy ukS Hkk”kkvksa esa fdlkuksa dks 
ijke'kZ tkjh fd, x,A  

Hkkd`vuqi&Hkkjrh; eDdk vuqla/kku laLFkku ds rhl oSKkfudksa dh vkB Vheksa 
}kjk iatkc] gfj;k.kk] fcgkj vkSj rsyaxkuk ds ikap CykWd esa vaxhd`r fd, x, 
29 xkaoksa esa esjk xkao&esjk xkSjo dk;Zdze dks fdz;kfUor fd;k x;k gSA xkao esa 
nkSjk djds] fdlkuksa dks lans'k] bZ&esy] Qksu dkWy rFkk lans'k vkfn Hkstdj 
fdlkuksa dks loZJs”B eDdk mRiknu jhfr;ka] QkWy vkehZoeZ izca/ku] LoPNrk 
vkSj dksfoM&19 ds laca/k esa lko/kkuh mik;ksa ij ijke'kZ iznku fd, x,A 

izf'k{k.k ,oa {kerk fuekZ.k
vius LVkQ lnL;ksa dks rduhdh ,oa iz'kklfud izf'k{k.k ds fy, Hkstus ds 
vykok] Hkkjrh; eDdk vuqla/kku laLFkku }kjk vius fofHkUu fgr/kkjdksa ;Fkk 
vuqla/kku ,oa izlkj ds {ks= esa vf/kdkfj;ksa] iz'kkldksa] fdlkuksa vkSj Nk=ksa ds 
fy, eDdk dh oSKkfud [ksrh ,oa uk'khtho izca/ku ij rduhdh izf'k{k.k 
dk;Zdze vk;ksftr fd, x,A 

x xi



Executive Summary

ICAR- Indian Institute of Maize Research (ICAR-IIMR) 
carries out basic, strategic and applied research aimed at 
enhancing production, productivity and sustainability of the 
maize crop. The research programmes of the institute are built 
around three major theme areas, ., Crop Improvement, Crop viz
Production and Crop Protection. The technologies developed 
are validated through All India Coordinated Research Project 
(AICRP) on Maize and the validated technologies are 
extended to stakeholders through extension and outreach 
programmes. During 2020, the institute has made significant 
achievements  in research,  product  development, 
commercialization and extending its technologies to farmers 
through outreach activities.

CROP  IMPROVEMENT

Being a crop improvement institute, the major research focus 
of ICAR-IIMR has mainly been centered on the genetic 
enhancement of maize. The crop improvement programme is 
focused on improving productivity of the hybrids and parental 
lines, germplasm enhancement for resistance to biotic and 
abiotic stresses and quality traits. Further, commercialization 
of developed products is a new dimension of focus in this 
context.

Hybrids identified and notified

During the year 2020, four hybrids, ., LQMH 1 (IMHQPM viz
1530), LPCH 2 (IMHP 1535), LPCH 3 (IMHP 1540) and 
LBCH 3 (DMRHB 1305) have been released and notified in 
the 84  meeting of Central Sub-Committee on Crop th

Standards, Notification and Release of Varieties for 
Agricultural Crops held on July 10, 2020. LQMH 1 is a QPM 
hybrid with high tryptophan (0.73%) and lysine (3.03%) 
content. LPCH 2 and LPCH 3 are popcorn cultivars with high 
popping percentage, whereas LBCH 3 is a baby corn hybrid 
with high prolificacy and moderate. In addition to that two 
QPM hybrids were also identified during the 63rd annual 
maize workshop held during April 20-22, 2020. Three 
biofortified hybrids developed by the institute has been 
dedicated to the nation by Hon'ble Prime Minister on World 
Food Day.

 Seed production and commercialization of maize hybrids

In total, 35.46 quintals of breeder seeds of parental lines of the 
hybrids in demand, ., DMRH 1301, DMRH 1308, DMRH viz
1305 and IMHB 1539 were produced and supplied to various 
state, national and other seeds producing agencies as per their 
demands. In addition, these hybrids were licensed to eight 
seed companies through Agrinnovate India Ltd., for 
commercialization at their end.

Hybrids promoted/contributed under AICRP testing

During 2019-20, five entries of normal field corn were rabi 
promoted from AVT-I to AVT-II and three entries of field corn, 
while two popcorn hybrids were promoted from NIVT to 

AVT-I. During 2020, one QPM hybrid was promoted kharif 
for testing in AVT-II, whereas two entries of normal field corn 
and four QPM were promoted from NIVT to AVT-I. One sweet 
corn hybrid was promoted from NIVT to AVT-I in north 
western plain zone (Zone II).

Fifteen maize hybrids were contributed for AICRP testing 
during 2020 and 25 entries were contributed in kharif rabi 
2020-21. Further, four entries were contributed in AICRP 
fodder trials during 2020-21, along with three maize rabi 
hybrids during  2020. kharif 

Evaluation of experimental hybrids

Thirty two maize experimental hybrids with four checks were 
evaluated at three locations. Based on the high mean and 
stability two experimental hybrids were identified. In early 
maturity, 38 fresh crosses were evaluated during  2020. kharif
Eighteen crosses showed significant superiority over check 
DKC 7074 for grain yield. A set of 545 experimental hybrids 
were evaluated to identify the best high yielding hybrid for 
rabi  season at RMR&SPC, Begusarai. One hundred and 
twenty one hybrid combinations under medium maturity and 
ten under late maturity group out-yielded the best check of the 
respective maturity groups. During  2020, a set of 275 kharif
experimental hybrids generated were evaluated at Begusarai 
and Ludhiana and 12 and 17 experimental hybrids showed 
>10% yield superiority over the best check hybrid at 
Begusarai and at Ludhiana, respectively. One QPM trial 
consisting of 45 experimental hybrids along with four checks 
were evaluated during  2020 at Ludhiana. Two kharif
experimental hybrids outperformed the popular normal hybrid 
Bio 9544. A set of 15 experimental baby corn hybrids were 
evaluated during  2020 at Ludhiana and one hybrid was kharif
found superior over both the checks.

Introduction of germplasm

To strengthen the baby corn programme, 9 accessions of 
inbred lines were imported for the development of silkless 
baby corn from the Maize Genetic Stock Center, University of 
Illinois, USA. Further, 84 new sources of specialty corn 
sources were procured from CIMMYT, India which includes 
sweet corn (55), popcorn (19) and baby corn (10).

Characterization of germplasm

An association mapping panel (AMP) of 350 diverse maize 
inbred lines was characterized using 60227 SNPs identified 
through Genotype by sequencing (GBS). The population 
structure was studied and six possible sub-structures in the 
AMP were identified. Each subgroup was diverse from 
others and can be considered for GWAS. Further, 198 F  RILs 8 

derived from the cross between HKIPC 4B × CML 269 were 
characterized for seed and popping traits over the three 
locations along with 6527 polymorphic SNPs. Total 15 QTLs 
(major: 5; minor: 10) were mapped for various popping related 
traits and were distributed over all the chromosomes except 
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chromosome 10. Meta-QTL analysis for popping traits  
identified 10 meta-QTLs and 229 genes on expression basis 
(19 genes selected using KEGG pathways) from reported 
QTLs in different QTL mapping experiments. Twenty-seven 
white maize populations were characterized for yield 
contributing traits, viz., Number of Row Per Ear (NRPE), 
Number of Kernel Per Row (NKPR) and Hundred Seed 
Weight (HSWT) and also with SSR markers. Six populations 
for NRPE, three for NKPR and five for HSWT were identified 
for further studies. Overall two heterotic groups existed in the 
populations based on SSR profile. Five hundred inbred lines 
were evaluated at Begusarai during rabi 2019-20, where 20 
inbred lines out-yielded the best check inbred (HKI 193-2). 
Further, 400 inbred lines were screened at Ludhiana during 
kharif 2020, where 11 lines recorded grain yield as high as 75 
q/ha. Besides, 776 genotypes were characterized and 898 
inbred lines, which were selected based on passport data 
generated during 2014-15 to 2018-19, were multiplied during 
the period under CRP-AB. The Growing Degree Days (GDD) 
for anthesis was standardized for 58 hybrids. The GDD for the 
majority of the early, medium and late lines varied between 
800-900, 900-950 and 950-1000 GDD, respectively.

Development, maintenance and diversification of genetic 
resources

During rabi 2019-20, 922 inbred lines were maintained 
through self-pollination and 41 populations were maintained 
through bulk pollination. During spring 2020, 645 inbred lines 
were maintained and multiplied at Ludhiana. Further, 805 
families were advanced to S  stage and 289 segregating 3

families were advanced to S stage. A set of 140 inbred lines 2 

and 13 parental genotypes of released maize hybrids were 
evaluated at RMR&SPC, Begusarai during rabi 2018-19 and 

2characterized for 13 morphological and yield-related traits. D  
statistics revealed 20 clusters and crosses among identified 
distant genotypes may harness a greater level of heterosis. The 
genetic diversity study at the molecular level was also 
conducted with the help of 40 polymorphic SSR markers. To 
diversify the QPM germplasm, 24 QPM and 24 normal lines 
were crossed with two testers, and were also subjected to 
molecular profiling. Based on both yield and molecular data, 
the genotypes were grouped in different clusters, viz., A and B. 
The normal lines belonging to the heterotic group A and B will 
be used to diversify the QPM germplasm of respective groups 
through chain crossing.

Specialty corn breeding

The 126 F -F  segregating sweet corn families obtained from 3 5

hybrid break-down or pedigree crosses are being advanced 
through self-pollination. The variation observed for ear length 
(EL), ear girth (EG) and number of kernel rows (NKR) was 
relatively higher in pedigree crosses than hybrid derived 
inbred lines. Further, the sweet corn inbred lines were crossed 
with two testers, viz., LM 13 and LM 14 for heterotic grouping 
and the test crosses (150) are being evaluated for yield and 
yield contributing traits. To strengthen the baby corn 
germplasm, 82 new inbred lines have been derived. One 
genotype, IBCL 36 showed prolificacy with 3–4 cobs per plant 

and another line IBCL 46 was ligule less with erect leaf. To 
develop the CMS based baby corn hybrid, advanced backcross 
generations were developed. Further, 54 new test crosses were 
made between G 5417 and inbred lines, and based on the tassel 
morphology in the field, 14 inbred lines were classified as B 
lines and 16 lines as R, whereas 24 lines showed partial 
fertility. Heterotic grouping of 26 inbred lines was done by 
crossing them with two testers, viz., HKI 1105 and HKI 323. 
Among the 26 lines, 12 genotypes were classified in group A 
(HKI 323) and 14 in group B (HKI 1105). Under the pre-
breeding programme, LM 13 and LM 14 (the parental lines of 
the hybrid PHM 1) were crossed with Z. parviglumis for 
developing BC F population through backcrossing and 2 2 

selfing to develop high yielding and climate-resilient maize. 
Further, 28 populations were evaluated for fodder traits with 
two checks, viz., J 1006 and African tall and five populations 
were found at par with the J 1006. Heterotic grouping of 
fodder inbred lines was also done by crossing 28 fodder inbred 
lines with LM 13 and LM 14. Based on the specific combining 
ability (SCA) data of green fodder yield, the 28 inbred lines 
were classified into two heterotic groups with 16 lines under 
group A of LM 13 and 12 lines into group B of LM 14.

Germplasm screening for abiotic stress

To study the relationship of sowing date and cold stress on 
growth, 25 hybrids during rabi 2018-19 and 35 hybrids during 
rabi 2019-20 were evaluated at Begusarai, Bihar under five 
different sowing dates, viz., October 25, November 5, 
November 15, November 25 and December 25 in both the 
years. The study indicated that planting of maize on November 
5 resulted in the highest yield and was the most suitable time 
for the rabi maize in Bihar. In another set of experiment, 137 
crosses along with five checks were exposed to cold stress at 
initial growth and pre-flowering stages under field condition at 
Ludhiana during rabi 2019-20, where 14 crosses of medium 
maturity were superior to the best check P 3396. Among them 
IMLSB 274-1 × CMG 240, IMLSB 207-2 × IMLSB 976-2 and 
IMLSB 571-2 × IMLSB 406-2 out yielded P 3396 by 18.2%, 
14.4% and 14.0%, respectively. Further, 500 inbred lines were 
also evaluated against cold stress at initial growth and pre-
flowering stages during rabi 2019-20 at Ludhiana. The 
maximum yield was obtained in inbred IMLSB 250-2 (27.0 
q/ha). The top 11 inbred lines which recorded yield between 
20.0 to 30.0 q/ha were IMLSB 250-2, CMG 155, IMLSB 
2004, IMLSB 274-1, IMLSB 671-2, IMLSB 885-2 , IMLSB 
1296-1, IMLSB 509-2, IMLSB 733-1, IMLSB 428-2 and 
IMLSB 268-1. 

Breeding for quality traits

A set of 115 newly developed QPM inbred lines were analyzed 
for protein and tryptophan content where, DQL 2760 and DQL 
2702 were the most promising with high protein (10.7% and 
10.0%, respectively) as well as tryptophan content (1.0% and 
0.9%, respectively). Further, 30 inbred lines were evaluated 
along with two checks (DQL 2192 and HKI 163) to assess 
their per se performance at Ludhiana during kharif 2020, 
where ten inbred lines outperformed the best check DQL 
2192.
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Executive Summary

ICAR- Indian Institute of Maize Research (ICAR-IIMR) 
carries out basic, strategic and applied research aimed at 
enhancing production, productivity and sustainability of the 
maize crop. The research programmes of the institute are built 
around three major theme areas, ., Crop Improvement, Crop viz
Production and Crop Protection. The technologies developed 
are validated through All India Coordinated Research Project 
(AICRP) on Maize and the validated technologies are 
extended to stakeholders through extension and outreach 
programmes. During 2020, the institute has made significant 
achievements  in research,  product  development, 
commercialization and extending its technologies to farmers 
through outreach activities.

CROP  IMPROVEMENT

Being a crop improvement institute, the major research focus 
of ICAR-IIMR has mainly been centered on the genetic 
enhancement of maize. The crop improvement programme is 
focused on improving productivity of the hybrids and parental 
lines, germplasm enhancement for resistance to biotic and 
abiotic stresses and quality traits. Further, commercialization 
of developed products is a new dimension of focus in this 
context.

Hybrids identified and notified

During the year 2020, four hybrids, ., LQMH 1 (IMHQPM viz
1530), LPCH 2 (IMHP 1535), LPCH 3 (IMHP 1540) and 
LBCH 3 (DMRHB 1305) have been released and notified in 
the 84  meeting of Central Sub-Committee on Crop th

Standards, Notification and Release of Varieties for 
Agricultural Crops held on July 10, 2020. LQMH 1 is a QPM 
hybrid with high tryptophan (0.73%) and lysine (3.03%) 
content. LPCH 2 and LPCH 3 are popcorn cultivars with high 
popping percentage, whereas LBCH 3 is a baby corn hybrid 
with high prolificacy and moderate. In addition to that two 
QPM hybrids were also identified during the 63rd annual 
maize workshop held during April 20-22, 2020. Three 
biofortified hybrids developed by the institute has been 
dedicated to the nation by Hon'ble Prime Minister on World 
Food Day.

 Seed production and commercialization of maize hybrids

In total, 35.46 quintals of breeder seeds of parental lines of the 
hybrids in demand, ., DMRH 1301, DMRH 1308, DMRH viz
1305 and IMHB 1539 were produced and supplied to various 
state, national and other seeds producing agencies as per their 
demands. In addition, these hybrids were licensed to eight 
seed companies through Agrinnovate India Ltd., for 
commercialization at their end.

Hybrids promoted/contributed under AICRP testing

During 2019-20, five entries of normal field corn were rabi 
promoted from AVT-I to AVT-II and three entries of field corn, 
while two popcorn hybrids were promoted from NIVT to 

AVT-I. During 2020, one QPM hybrid was promoted kharif 
for testing in AVT-II, whereas two entries of normal field corn 
and four QPM were promoted from NIVT to AVT-I. One sweet 
corn hybrid was promoted from NIVT to AVT-I in north 
western plain zone (Zone II).

Fifteen maize hybrids were contributed for AICRP testing 
during 2020 and 25 entries were contributed in kharif rabi 
2020-21. Further, four entries were contributed in AICRP 
fodder trials during 2020-21, along with three maize rabi 
hybrids during  2020. kharif 

Evaluation of experimental hybrids

Thirty two maize experimental hybrids with four checks were 
evaluated at three locations. Based on the high mean and 
stability two experimental hybrids were identified. In early 
maturity, 38 fresh crosses were evaluated during  2020. kharif
Eighteen crosses showed significant superiority over check 
DKC 7074 for grain yield. A set of 545 experimental hybrids 
were evaluated to identify the best high yielding hybrid for 
rabi  season at RMR&SPC, Begusarai. One hundred and 
twenty one hybrid combinations under medium maturity and 
ten under late maturity group out-yielded the best check of the 
respective maturity groups. During  2020, a set of 275 kharif
experimental hybrids generated were evaluated at Begusarai 
and Ludhiana and 12 and 17 experimental hybrids showed 
>10% yield superiority over the best check hybrid at 
Begusarai and at Ludhiana, respectively. One QPM trial 
consisting of 45 experimental hybrids along with four checks 
were evaluated during  2020 at Ludhiana. Two kharif
experimental hybrids outperformed the popular normal hybrid 
Bio 9544. A set of 15 experimental baby corn hybrids were 
evaluated during  2020 at Ludhiana and one hybrid was kharif
found superior over both the checks.

Introduction of germplasm

To strengthen the baby corn programme, 9 accessions of 
inbred lines were imported for the development of silkless 
baby corn from the Maize Genetic Stock Center, University of 
Illinois, USA. Further, 84 new sources of specialty corn 
sources were procured from CIMMYT, India which includes 
sweet corn (55), popcorn (19) and baby corn (10).

Characterization of germplasm

An association mapping panel (AMP) of 350 diverse maize 
inbred lines was characterized using 60227 SNPs identified 
through Genotype by sequencing (GBS). The population 
structure was studied and six possible sub-structures in the 
AMP were identified. Each subgroup was diverse from 
others and can be considered for GWAS. Further, 198 F  RILs 8 

derived from the cross between HKIPC 4B × CML 269 were 
characterized for seed and popping traits over the three 
locations along with 6527 polymorphic SNPs. Total 15 QTLs 
(major: 5; minor: 10) were mapped for various popping related 
traits and were distributed over all the chromosomes except 
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chromosome 10. Meta-QTL analysis for popping traits  
identified 10 meta-QTLs and 229 genes on expression basis 
(19 genes selected using KEGG pathways) from reported 
QTLs in different QTL mapping experiments. Twenty-seven 
white maize populations were characterized for yield 
contributing traits, viz., Number of Row Per Ear (NRPE), 
Number of Kernel Per Row (NKPR) and Hundred Seed 
Weight (HSWT) and also with SSR markers. Six populations 
for NRPE, three for NKPR and five for HSWT were identified 
for further studies. Overall two heterotic groups existed in the 
populations based on SSR profile. Five hundred inbred lines 
were evaluated at Begusarai during rabi 2019-20, where 20 
inbred lines out-yielded the best check inbred (HKI 193-2). 
Further, 400 inbred lines were screened at Ludhiana during 
kharif 2020, where 11 lines recorded grain yield as high as 75 
q/ha. Besides, 776 genotypes were characterized and 898 
inbred lines, which were selected based on passport data 
generated during 2014-15 to 2018-19, were multiplied during 
the period under CRP-AB. The Growing Degree Days (GDD) 
for anthesis was standardized for 58 hybrids. The GDD for the 
majority of the early, medium and late lines varied between 
800-900, 900-950 and 950-1000 GDD, respectively.

Development, maintenance and diversification of genetic 
resources

During rabi 2019-20, 922 inbred lines were maintained 
through self-pollination and 41 populations were maintained 
through bulk pollination. During spring 2020, 645 inbred lines 
were maintained and multiplied at Ludhiana. Further, 805 
families were advanced to S  stage and 289 segregating 3

families were advanced to S stage. A set of 140 inbred lines 2 

and 13 parental genotypes of released maize hybrids were 
evaluated at RMR&SPC, Begusarai during rabi 2018-19 and 

2characterized for 13 morphological and yield-related traits. D  
statistics revealed 20 clusters and crosses among identified 
distant genotypes may harness a greater level of heterosis. The 
genetic diversity study at the molecular level was also 
conducted with the help of 40 polymorphic SSR markers. To 
diversify the QPM germplasm, 24 QPM and 24 normal lines 
were crossed with two testers, and were also subjected to 
molecular profiling. Based on both yield and molecular data, 
the genotypes were grouped in different clusters, viz., A and B. 
The normal lines belonging to the heterotic group A and B will 
be used to diversify the QPM germplasm of respective groups 
through chain crossing.

Specialty corn breeding

The 126 F -F  segregating sweet corn families obtained from 3 5

hybrid break-down or pedigree crosses are being advanced 
through self-pollination. The variation observed for ear length 
(EL), ear girth (EG) and number of kernel rows (NKR) was 
relatively higher in pedigree crosses than hybrid derived 
inbred lines. Further, the sweet corn inbred lines were crossed 
with two testers, viz., LM 13 and LM 14 for heterotic grouping 
and the test crosses (150) are being evaluated for yield and 
yield contributing traits. To strengthen the baby corn 
germplasm, 82 new inbred lines have been derived. One 
genotype, IBCL 36 showed prolificacy with 3–4 cobs per plant 

and another line IBCL 46 was ligule less with erect leaf. To 
develop the CMS based baby corn hybrid, advanced backcross 
generations were developed. Further, 54 new test crosses were 
made between G 5417 and inbred lines, and based on the tassel 
morphology in the field, 14 inbred lines were classified as B 
lines and 16 lines as R, whereas 24 lines showed partial 
fertility. Heterotic grouping of 26 inbred lines was done by 
crossing them with two testers, viz., HKI 1105 and HKI 323. 
Among the 26 lines, 12 genotypes were classified in group A 
(HKI 323) and 14 in group B (HKI 1105). Under the pre-
breeding programme, LM 13 and LM 14 (the parental lines of 
the hybrid PHM 1) were crossed with Z. parviglumis for 
developing BC F population through backcrossing and 2 2 

selfing to develop high yielding and climate-resilient maize. 
Further, 28 populations were evaluated for fodder traits with 
two checks, viz., J 1006 and African tall and five populations 
were found at par with the J 1006. Heterotic grouping of 
fodder inbred lines was also done by crossing 28 fodder inbred 
lines with LM 13 and LM 14. Based on the specific combining 
ability (SCA) data of green fodder yield, the 28 inbred lines 
were classified into two heterotic groups with 16 lines under 
group A of LM 13 and 12 lines into group B of LM 14.

Germplasm screening for abiotic stress

To study the relationship of sowing date and cold stress on 
growth, 25 hybrids during rabi 2018-19 and 35 hybrids during 
rabi 2019-20 were evaluated at Begusarai, Bihar under five 
different sowing dates, viz., October 25, November 5, 
November 15, November 25 and December 25 in both the 
years. The study indicated that planting of maize on November 
5 resulted in the highest yield and was the most suitable time 
for the rabi maize in Bihar. In another set of experiment, 137 
crosses along with five checks were exposed to cold stress at 
initial growth and pre-flowering stages under field condition at 
Ludhiana during rabi 2019-20, where 14 crosses of medium 
maturity were superior to the best check P 3396. Among them 
IMLSB 274-1 × CMG 240, IMLSB 207-2 × IMLSB 976-2 and 
IMLSB 571-2 × IMLSB 406-2 out yielded P 3396 by 18.2%, 
14.4% and 14.0%, respectively. Further, 500 inbred lines were 
also evaluated against cold stress at initial growth and pre-
flowering stages during rabi 2019-20 at Ludhiana. The 
maximum yield was obtained in inbred IMLSB 250-2 (27.0 
q/ha). The top 11 inbred lines which recorded yield between 
20.0 to 30.0 q/ha were IMLSB 250-2, CMG 155, IMLSB 
2004, IMLSB 274-1, IMLSB 671-2, IMLSB 885-2 , IMLSB 
1296-1, IMLSB 509-2, IMLSB 733-1, IMLSB 428-2 and 
IMLSB 268-1. 

Breeding for quality traits

A set of 115 newly developed QPM inbred lines were analyzed 
for protein and tryptophan content where, DQL 2760 and DQL 
2702 were the most promising with high protein (10.7% and 
10.0%, respectively) as well as tryptophan content (1.0% and 
0.9%, respectively). Further, 30 inbred lines were evaluated 
along with two checks (DQL 2192 and HKI 163) to assess 
their per se performance at Ludhiana during kharif 2020, 
where ten inbred lines outperformed the best check DQL 
2192.
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CROP  MANAGEMENT

While genetics plays a great role in development of high 
quality, high yielding and stress resistant genotypes, the ways 
and means to manage the crop plays an important role in 
achieving desirable farm productivity and sustainability. The 
crop management programme of the institute is mainly 
directed at tillage, nutrient and cropping system management.

Development of precision conservation agriculture practices 
in cereal-based systems in Indo-Gangetic Plains

Significantly higher system productivity was recorded under 
conservation agriculture (CA) based maize-wheat system 
compared to rice-wheat system. Significantly, highest net 
returns and Benefit-to-Cost ratio was found with CA-based 
maize-wheat-mungbean having Green Seeker (GS) sensor 
based nutrient management as compared to conventional 
maize-wheat-mungbean and rice-wheat-mungbean systems 
with FFP, RDF and SSNM. Weed seed bank study was 
conducted in different cropping systems, and it was found that 
total seed bank was lowest in conventional rice-wheat-
mungbean system, while it was higher under conventional 
tilled and conservation agriculture based maize-wheat-
mungbean system. It clearly indicates that conservation 
agriculture practice can be successful only with the help of 
proper weed management. 

Study of different organic nutrient sources in maize and 
specialty corn

After completion of three years of experimentation under 
organic condition, in fourth year, the yield of baby corn, sweet 
corn and normal maize in organic treatments found at par with 
Recommended Dose of Fertilizers (RDF). The yield of baby 
corn with 100% Farm Yard Manure (FYM) was at par with 
RDF while in sweet corn, the yield with 100% FYM and 50% 
FYM + 50% vermicompost was found at par with RDF. 
Similarly, the yield of normal maize in all organic treatments 
was found at par with RDF.

Soil bacterial diversity analysis of rice-wheat and maize-
wheat cropping systems

The bacterial diversity of soils under rice-wheat and maize-
wheat cropping systems under different tillage practices was 
investigated on chromogenic agar medium. It was found that 
soils under site-specific nutrient management contained 
higher density of nitrogen-fixing bacteria as assessed by their 
ability to grow luxuriantly under nitrogen-deficient 
conditions.

Sensor guided nitrogen management in maize-based 
cropping system under conventional and conservation 
agriculture practices

Significantly higher system yield, net returns and partial factor 
productivity of applied nitrogen can be achieved by adopting 
maize-wheat-mungbean system with residue retention under 
conservation agriculture with 50% RDN+GS based N 
application. The maize residue application induced lower 
canopy temperature in wheat during maturity, which indicated 
potential of this technology in mitigating terminal heat stress. 
The sub-surface band placement of the first split dose of 

The near isogenic lines (NILs) developed for LM 13, LM 19, 
LM 14 and LM 17 through marker assisted selection carrying 
the favourable allele, viz., opaque2, crtRB1 and lpa2 were 
evaluated for agronomic and biochemical performance. 
Favourable alleles of opaque2, crtRB1 and lpa2 are 
responsible for conferring higher lysine and tryptophan, 
increased provitamin A and reduced phytic acid in maize 
kernel, respectively. Based on the evaluation data, 3–4 best 
NILs were selected and the experimental crosses using NILs 
of LM 13 and LM 19, and LM 14 and LM 17 were generated.

Evaluation of biochemical characteristics

During the period, 81 genotypes consisting mostly of inbreds 
were evaluated for starch profile, viz., starch, amylose and 
amylopectin. Most of the genotypes exhibited amylose 
content ranging from 20-30%, indicating the non-availability 
of high amylose mutants in the natural germplasm. Under the 
QPM breeding program, 115 newly developed lines were 
evaluated for protein quality and a set of 34 most promising 
lines were evaluated. In addition, another set of 20 lines 
converted to QPM through marker-assisted selection were 
also analyzed for protein quality and high tryptophan lines 
were identified. The anthocyanin, flavonoid and phenolic 
content of colored maize germplasm was also evaluated in 
order to identify promising lines.

Establishment of in vitro regeneration and transformation 
method in maize

A reproducible in-vitro regeneration method was developed in 
nodal  explants  der ived cal l i  using biol is t ic  and 
Agrobacterium-mediated transformation methods. 
Standardization of the transformation protocol using β-
glucuronidase (GUS) protein is under process. Histochemical 
and PCR analysis revealed the presence of GUS activity in 
transformed tissues.

In silico prioritization of gene target for low-phytate maize

Inositol Phosphate Kinase 1 (IPK1) was found to be most 
promising target for reducing the phytic acid content of maize, 
along with avoidance of pleiotropic effects. The IPK1 enzyme 
structure and its interaction with substrate were determined 
computationally. Specific amino acid positions where 
mutations would result in inhibition of enzyme activity, 
without affecting protein-protein interactions were 
deciphered.

Validation of key differentially expressed genes (DEGs) 
under low nitrogen stress

Key differentially expressed genes identified previously via 
transcriptome analysis using leaf and root tissues from 
contrasting inbred lines, viz., DMI 56 (tolerant to nitrogen 
stress) and DMI 81 (susceptible to nitrogen stress) were 
validated by qPCR. The genes, viz., Asn4, HAT 2.3, NRP1, 
basic endochitinase, AAP3, GT31, MYB 36 transcription 
factor, AP2-EREBP transcription factor and Nitrate transport1 
were identified as being expression differentially in response 
to nitrogen stress. 
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nitrogen in maize enhanced the maize yield significantly than 
conventional surface banding application.

CROP  PROTECTION

The crop protection programme gives emphasis to host plant 
resistance and other integrated approaches in pest and disease 
management techniques. Thirty five inbred lines were found 
resistant against charcoal rot during spring 2020 screening of 
106 inbred lines. Five inbred lines ., VH12137F2-1-5-2-3-viz
1-1-1#-2-1-1,  ZH111688F2-2-5-3-2-1-1-2#-1-2-1, 
ZH116002F2-1-3-2-3-1-1-1#-2-1-1, ZH116117F2-1-2-1-1-
2-1-1#-1-1-1 and ZH112656F2-1-2-2-1-1-1-1#-1-1-1 against 
pink stem borer and one inbred line, 141167-2-PP-25-1-2-1 
against spotted stem borer were found promising among 46 
inbred lines screened under artificial infestation during rabi 
2019-20 and 2020 respectively. Different disease  kharif 
management modules, viz., organic, chemical and Integrated 
Disease Management (IDM) were tested against maydis leaf 
blight (MLB) at Ludhiana during 2020. Significantly kharif 
higher yield was observed in chemical module followed by 
IDM module in managing MLB. To study the diversity of 
turcicum leaf blight pathogen , 45 Setosphaeria turcica  
isolates were collected from nine states, ., Meghalaya, viz
Uttarakhand, Himachal Pradesh, Andhra Pradesh, Odisha, 
Gujarat, Madhya Pradesh, Jammu & Kashmir and 
Maharashtra. The isolates were purified and are being 
characterized.

Towards understanding maize-pink stemborer interactions, 
induced defense responses were studied by imposing different 
treatments, including control i.e. untreated plants, PSB 
feeding, mechanical wounding, mechanical wounding plus 
PSB regurgitation and exogenous application of methyl 
jasmonate in resistant (DMRE 63, CM 500), moderately 
resistant (WNZ Exotic Pool) and susceptible genotypes (CM 
202, BML 6) at two stages,  5 and 15 days after viz.,
germination (DAG) and found -Coumaric acid ( -CA) and p p
ferulic acid (FA) content induced were intrinsically higher 
when challenged by insect attack in short- and long-term 
responses at 5 and 15 days after germination (DAG) in most of 
the instances especially in resistant and moderately resistant 
genotypes than the susceptible ones.

Towards better management of FAW, seed treatment 
insecticides, ., Thiamethoxam 30FS, Imidacloprid 600 FS viz
and Fipronil 5 Sc at doses ranginh from 6-10 ml were 
evaluated against fall armyworm during  2020 at ICAR-kharif
IIMR, WNC, Hyderabad, where Thiamethoxam 30FS @ 6-10 
ml/kg seed was superior in terms of damage reduction and 
yield gain. Fall armyworm infestation was recorded in rabi 
2019-20 at Delhi under different tillage practices. Infestation 
was less in zero-till (ZT) system and highest in conventionally 
tilled (CT) system. In kharif 2020, FAW Infestation at V6-7 
stage maize under different tillage practices and cropping 
systems was recorded, where ZT recorded lower infestation 
and CT recorded the highest, especially in maize-chickpea-
sesbania (MCS), maize-mustard-mungbean (MMuMb) 
cropping systems.

AICRP  ON  MAIZE

In addition to its core research activities, the institute also 
coordinates maize research programmes of various 
agricultural universities through All India Coordinated 
Research Project on Maize (AICRP-Maize) under crop 
improvement, crop production and crop protection.

Crop Improvement

During rabi 2019-20, National Initial Varietal Trials (NIVT), 
Advance Varietal Trial-I (AVT I) and Advance Varietal Trial-II 
(AVT-II) breeding trials of normal maize, specialty corn, QPM 
trials, entomology and pathology trials were constituted. In 
breeding trial, two were in NIVT, three in AVT, one in QPM 
and one in popcorn. During kharif 2020, 35 different breeding 
trials were constituted, where one set was exclusively for 
Northern Hill Zone (NHZ) and the others were for the rest of 
the zones. Besides, a new trial was constituted specifically for 
spring season and these trials were conducted at four centres of 
north Indian states, viz., Ludhiana, Karnal, Delhi and 
Pantnagar by keeping in mind the popularity of spring maize 
in these areas. During rabi 2019-20, the success rate from 
different zone was 91%, 89%, 100% and 100% for North 
Western Plain Zone (NWPZ), North Eastern Plain Zone 
(NEPZ), Peninsular Zone (PZ), respectively. Spring trials 
were conducted in NWPZ, where out of 11 entries, only two 
entries, viz., VNR 37753 and HT 20185 were promoted for 
testing in AVT-I.

Crop Production

During rabi 2020-21, experiments were conducted on- the 
agronomy of pre-released genotypes of different maturity, 
tillage and nutrient management, sensor guided nitrogen 
management, integrated nutrient management, ecological 
intensification and weed management in maize systems for 
enhancing productivity and profitability of maize systems in 
various agro-ecologies. The experiment for testing the 
response of pre-released genotypes to density and nutrient 
levels reveled that genotypes responded to higher nutrient 
level at NWPZ and at normal density (Karnal). In PZ, long 
duration genotypes responded to high nutrient levels but were 
statistically similar for grain yield with checks. In CWZ also 
long duration genotypes responded well to high fertility along 
with high density and PM 17201L gave significantly higher 
yield over best check. Similarly, medium maturity genotypes 
(4 + 2 checks) were tested in NEPZ at four locations and it was 
found that yield improved significantly in high density with 
150% RDF. The experiment for nutrient management in 
maize-wheat-cowpea cropping system under different tillage 
practices revealed highest maize equivalent yield with 100% 
RDF with conventional tillage (CT) which was closely 
followed by 100% RDF with zero tillage (ZT) at Pantnagar 
(NWPZ). However, the net returns of the system were highest 
under 100% RDF with ZT. As a result, the highest BC ratio 
was obtained with RDF-ZT. Nutrient management in maize-
wheat-green gram cropping system under different tillage 
practices showed that tillage had non-significant effect on 
yield and net return of subsequent wheat at Dholi (NEPZ) 



xiv

CROP  MANAGEMENT

While genetics plays a great role in development of high 
quality, high yielding and stress resistant genotypes, the ways 
and means to manage the crop plays an important role in 
achieving desirable farm productivity and sustainability. The 
crop management programme of the institute is mainly 
directed at tillage, nutrient and cropping system management.

Development of precision conservation agriculture practices 
in cereal-based systems in Indo-Gangetic Plains

Significantly higher system productivity was recorded under 
conservation agriculture (CA) based maize-wheat system 
compared to rice-wheat system. Significantly, highest net 
returns and Benefit-to-Cost ratio was found with CA-based 
maize-wheat-mungbean having Green Seeker (GS) sensor 
based nutrient management as compared to conventional 
maize-wheat-mungbean and rice-wheat-mungbean systems 
with FFP, RDF and SSNM. Weed seed bank study was 
conducted in different cropping systems, and it was found that 
total seed bank was lowest in conventional rice-wheat-
mungbean system, while it was higher under conventional 
tilled and conservation agriculture based maize-wheat-
mungbean system. It clearly indicates that conservation 
agriculture practice can be successful only with the help of 
proper weed management. 

Study of different organic nutrient sources in maize and 
specialty corn

After completion of three years of experimentation under 
organic condition, in fourth year, the yield of baby corn, sweet 
corn and normal maize in organic treatments found at par with 
Recommended Dose of Fertilizers (RDF). The yield of baby 
corn with 100% Farm Yard Manure (FYM) was at par with 
RDF while in sweet corn, the yield with 100% FYM and 50% 
FYM + 50% vermicompost was found at par with RDF. 
Similarly, the yield of normal maize in all organic treatments 
was found at par with RDF.

Soil bacterial diversity analysis of rice-wheat and maize-
wheat cropping systems

The bacterial diversity of soils under rice-wheat and maize-
wheat cropping systems under different tillage practices was 
investigated on chromogenic agar medium. It was found that 
soils under site-specific nutrient management contained 
higher density of nitrogen-fixing bacteria as assessed by their 
ability to grow luxuriantly under nitrogen-deficient 
conditions.

Sensor guided nitrogen management in maize-based 
cropping system under conventional and conservation 
agriculture practices

Significantly higher system yield, net returns and partial factor 
productivity of applied nitrogen can be achieved by adopting 
maize-wheat-mungbean system with residue retention under 
conservation agriculture with 50% RDN+GS based N 
application. The maize residue application induced lower 
canopy temperature in wheat during maturity, which indicated 
potential of this technology in mitigating terminal heat stress. 
The sub-surface band placement of the first split dose of 

The near isogenic lines (NILs) developed for LM 13, LM 19, 
LM 14 and LM 17 through marker assisted selection carrying 
the favourable allele, viz., opaque2, crtRB1 and lpa2 were 
evaluated for agronomic and biochemical performance. 
Favourable alleles of opaque2, crtRB1 and lpa2 are 
responsible for conferring higher lysine and tryptophan, 
increased provitamin A and reduced phytic acid in maize 
kernel, respectively. Based on the evaluation data, 3–4 best 
NILs were selected and the experimental crosses using NILs 
of LM 13 and LM 19, and LM 14 and LM 17 were generated.

Evaluation of biochemical characteristics

During the period, 81 genotypes consisting mostly of inbreds 
were evaluated for starch profile, viz., starch, amylose and 
amylopectin. Most of the genotypes exhibited amylose 
content ranging from 20-30%, indicating the non-availability 
of high amylose mutants in the natural germplasm. Under the 
QPM breeding program, 115 newly developed lines were 
evaluated for protein quality and a set of 34 most promising 
lines were evaluated. In addition, another set of 20 lines 
converted to QPM through marker-assisted selection were 
also analyzed for protein quality and high tryptophan lines 
were identified. The anthocyanin, flavonoid and phenolic 
content of colored maize germplasm was also evaluated in 
order to identify promising lines.

Establishment of in vitro regeneration and transformation 
method in maize

A reproducible in-vitro regeneration method was developed in 
nodal  explants  der ived cal l i  using biol is t ic  and 
Agrobacterium-mediated transformation methods. 
Standardization of the transformation protocol using β-
glucuronidase (GUS) protein is under process. Histochemical 
and PCR analysis revealed the presence of GUS activity in 
transformed tissues.

In silico prioritization of gene target for low-phytate maize

Inositol Phosphate Kinase 1 (IPK1) was found to be most 
promising target for reducing the phytic acid content of maize, 
along with avoidance of pleiotropic effects. The IPK1 enzyme 
structure and its interaction with substrate were determined 
computationally. Specific amino acid positions where 
mutations would result in inhibition of enzyme activity, 
without affecting protein-protein interactions were 
deciphered.

Validation of key differentially expressed genes (DEGs) 
under low nitrogen stress

Key differentially expressed genes identified previously via 
transcriptome analysis using leaf and root tissues from 
contrasting inbred lines, viz., DMI 56 (tolerant to nitrogen 
stress) and DMI 81 (susceptible to nitrogen stress) were 
validated by qPCR. The genes, viz., Asn4, HAT 2.3, NRP1, 
basic endochitinase, AAP3, GT31, MYB 36 transcription 
factor, AP2-EREBP transcription factor and Nitrate transport1 
were identified as being expression differentially in response 
to nitrogen stress. 
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nitrogen in maize enhanced the maize yield significantly than 
conventional surface banding application.

CROP  PROTECTION

The crop protection programme gives emphasis to host plant 
resistance and other integrated approaches in pest and disease 
management techniques. Thirty five inbred lines were found 
resistant against charcoal rot during spring 2020 screening of 
106 inbred lines. Five inbred lines ., VH12137F2-1-5-2-3-viz
1-1-1#-2-1-1,  ZH111688F2-2-5-3-2-1-1-2#-1-2-1, 
ZH116002F2-1-3-2-3-1-1-1#-2-1-1, ZH116117F2-1-2-1-1-
2-1-1#-1-1-1 and ZH112656F2-1-2-2-1-1-1-1#-1-1-1 against 
pink stem borer and one inbred line, 141167-2-PP-25-1-2-1 
against spotted stem borer were found promising among 46 
inbred lines screened under artificial infestation during rabi 
2019-20 and 2020 respectively. Different disease  kharif 
management modules, viz., organic, chemical and Integrated 
Disease Management (IDM) were tested against maydis leaf 
blight (MLB) at Ludhiana during 2020. Significantly kharif 
higher yield was observed in chemical module followed by 
IDM module in managing MLB. To study the diversity of 
turcicum leaf blight pathogen , 45 Setosphaeria turcica  
isolates were collected from nine states, ., Meghalaya, viz
Uttarakhand, Himachal Pradesh, Andhra Pradesh, Odisha, 
Gujarat, Madhya Pradesh, Jammu & Kashmir and 
Maharashtra. The isolates were purified and are being 
characterized.

Towards understanding maize-pink stemborer interactions, 
induced defense responses were studied by imposing different 
treatments, including control i.e. untreated plants, PSB 
feeding, mechanical wounding, mechanical wounding plus 
PSB regurgitation and exogenous application of methyl 
jasmonate in resistant (DMRE 63, CM 500), moderately 
resistant (WNZ Exotic Pool) and susceptible genotypes (CM 
202, BML 6) at two stages,  5 and 15 days after viz.,
germination (DAG) and found -Coumaric acid ( -CA) and p p
ferulic acid (FA) content induced were intrinsically higher 
when challenged by insect attack in short- and long-term 
responses at 5 and 15 days after germination (DAG) in most of 
the instances especially in resistant and moderately resistant 
genotypes than the susceptible ones.

Towards better management of FAW, seed treatment 
insecticides, ., Thiamethoxam 30FS, Imidacloprid 600 FS viz
and Fipronil 5 Sc at doses ranginh from 6-10 ml were 
evaluated against fall armyworm during  2020 at ICAR-kharif
IIMR, WNC, Hyderabad, where Thiamethoxam 30FS @ 6-10 
ml/kg seed was superior in terms of damage reduction and 
yield gain. Fall armyworm infestation was recorded in rabi 
2019-20 at Delhi under different tillage practices. Infestation 
was less in zero-till (ZT) system and highest in conventionally 
tilled (CT) system. In kharif 2020, FAW Infestation at V6-7 
stage maize under different tillage practices and cropping 
systems was recorded, where ZT recorded lower infestation 
and CT recorded the highest, especially in maize-chickpea-
sesbania (MCS), maize-mustard-mungbean (MMuMb) 
cropping systems.

AICRP  ON  MAIZE

In addition to its core research activities, the institute also 
coordinates maize research programmes of various 
agricultural universities through All India Coordinated 
Research Project on Maize (AICRP-Maize) under crop 
improvement, crop production and crop protection.

Crop Improvement

During rabi 2019-20, National Initial Varietal Trials (NIVT), 
Advance Varietal Trial-I (AVT I) and Advance Varietal Trial-II 
(AVT-II) breeding trials of normal maize, specialty corn, QPM 
trials, entomology and pathology trials were constituted. In 
breeding trial, two were in NIVT, three in AVT, one in QPM 
and one in popcorn. During kharif 2020, 35 different breeding 
trials were constituted, where one set was exclusively for 
Northern Hill Zone (NHZ) and the others were for the rest of 
the zones. Besides, a new trial was constituted specifically for 
spring season and these trials were conducted at four centres of 
north Indian states, viz., Ludhiana, Karnal, Delhi and 
Pantnagar by keeping in mind the popularity of spring maize 
in these areas. During rabi 2019-20, the success rate from 
different zone was 91%, 89%, 100% and 100% for North 
Western Plain Zone (NWPZ), North Eastern Plain Zone 
(NEPZ), Peninsular Zone (PZ), respectively. Spring trials 
were conducted in NWPZ, where out of 11 entries, only two 
entries, viz., VNR 37753 and HT 20185 were promoted for 
testing in AVT-I.

Crop Production

During rabi 2020-21, experiments were conducted on- the 
agronomy of pre-released genotypes of different maturity, 
tillage and nutrient management, sensor guided nitrogen 
management, integrated nutrient management, ecological 
intensification and weed management in maize systems for 
enhancing productivity and profitability of maize systems in 
various agro-ecologies. The experiment for testing the 
response of pre-released genotypes to density and nutrient 
levels reveled that genotypes responded to higher nutrient 
level at NWPZ and at normal density (Karnal). In PZ, long 
duration genotypes responded to high nutrient levels but were 
statistically similar for grain yield with checks. In CWZ also 
long duration genotypes responded well to high fertility along 
with high density and PM 17201L gave significantly higher 
yield over best check. Similarly, medium maturity genotypes 
(4 + 2 checks) were tested in NEPZ at four locations and it was 
found that yield improved significantly in high density with 
150% RDF. The experiment for nutrient management in 
maize-wheat-cowpea cropping system under different tillage 
practices revealed highest maize equivalent yield with 100% 
RDF with conventional tillage (CT) which was closely 
followed by 100% RDF with zero tillage (ZT) at Pantnagar 
(NWPZ). However, the net returns of the system were highest 
under 100% RDF with ZT. As a result, the highest BC ratio 
was obtained with RDF-ZT. Nutrient management in maize-
wheat-green gram cropping system under different tillage 
practices showed that tillage had non-significant effect on 
yield and net return of subsequent wheat at Dholi (NEPZ) 



while 60% RDF + green seeker (GS) was at par with site 
specific nutrient management (SSNM) which gave higher 
yield and net returns over RDF. Further, one experiment was 
conducted at Dholi and Kalyani of NEPZ to find out best 
nutrient and tillage management practices of emerging rice-
maize based cropping system. Among tillage practices, 
permanent bed (PB) gave significantly higher yield and net 
return from maize and was at par with ZT. Further, both 
practices were significantly superior over CT in sandy loam 
soil of Dholi. In contrast, in clay loam soil at Kalyani, ZT gave 
significantly higher yield and net returns over CT and PB. 
However, at both the locations, green seeker guided nitrogen 
application gave significantly higher yield and net returns. The 
experiment for nutrient management in maize based rainfed 
cropping system under different tillage practices was 
conducted at Banswara (CWZ) in maize-chickpea system. It 
was observed that application of different tillage practices had 
non-significant effect on maize yield while the ZT gave 
significantly higher chickpea yield, which was at par to PB, 
and both were superior to CT. Among nutrient management, 
the SSNM based nutrient application gave significantly higher 
yield of both the crops over other options used in the study. The 
long-term trial on integrated nutrient management was 
conducted to integrate the use of organic manure in maize. Net 
returns and BC ratio were significantly highest with 100% 
RDF + 5 t/ha FYM at Pantnagar (NWPZ) and Banswara 
(CWZ) in the maize-wheat system. Maize + legume 
intercropping with FYM 10 t/ha + Azatobactor application 
also gave statistically similar yield to the earlier discussed 
treatment at Banswara and Pantnagar. The experiment 
conducted on sensor-based nitrogen management showed that 
green seeker sensor based N application treatments, 33% basal 
N + Green Seeker based N at knee high and tasseling stage or 
30% Basal N + 30% at 25 DAS + Green Seeker based N at 
tasseling stage gave statistically similar yield while 
numerically higher net returns to the RDF. The STCR based 
nutrient application gave significantly higher yield and returns 
in maize-wheat system. The experiment for yield and profit 
maximization through optimization of ecological 
intensification (EI) was taken up in four zones except NHZ in 
various maize based cropping systems. The crop yield was 
statistically highest with EI at all zones. Lower yield was 
observed for EI minus weed management at Banswara, 
Peddapuram, Karimnagar, Hyderabad and Dholi; EI minus 
water management at Vagarai, Coimbatore and Pantnagar 
while EI minus Nutrient management at Kalyani, 
Bhubaneswar and Ludhiana. Hence, there is need to focus on 
the eco-region specific technology for enhancement of the 
maize systems yield. The experiment on weed management in 
maize systems revealed that the post-emergence herbicide 
applied in maize like Tembotrione or Topramezone had no 
adverse effect on subsequent wheat yield in rotation. The 
application of atrazine @ 750 g/ha as pre-emergence followed 
by Topramezone @ 25.2 g/ha at 25 DAS in rabi maize gave 
significantly higher yield and net returns in the herbicide 
applied treatments at Kalyani (NEPZ).

Crop Protection

Maize AICRP entomology rabi 2019-20 and spring 2020 
experimental trials were aimed mainly for screening 
resistance against pink stem borer (PSB: Sesamia inferens), 
spotted stem borer (SSB: Chilo partellus), fall armyworm 
(FAW: Spodoptera frugiperda) and shoot fly (Atherigona sp).

Seventeen entries in AVT-I and AVT-II-Late maturity group 
were screened against PSB at Hyderabad, SSB at Kolhapur, 
shoot fly at Karnal and Ludhiana, FAW at Coimbatore, 
Hyderabad and Kolhapur which revealed 16 entries 
moderately resistant to PSB and all the entries moderately 
resistant to SSB. Lowest dead heart was observed in PM 
17201L (16.0) followed by NMH 4313 (17.1) against shoot 
fly. For FAW, Davis score varied from 2.4 (KMH 25K45) to 
2.9 (PM 18206L) at 14 DAS, 3.4 (PM 18204L) to 4.6 (PM 
17208L) at 28 DAS and 4.7 (NMH 713) to 6.0 (PMH 17208L) 
at 60 DAS. Further, 15 entries in AVT-I and AVT-II-Medium 
maturity group were screened against PSB at Hyderabad, 
against SSB at Kolhapur, against shoot fly at Karnal and 
Ludhiana and against FAW at Coimbatore, Hyderabad and 
Kolhapur where, all the entries were moderately resistant to 
PSB and SSB. Overall lowest dead hearts (%) were found in 
IMHSB 17R-16 (12.2) against shoot fly and the Davis Score 
varied from 2.7 (IMHSB 17R-5) to 3.1 (IMHSB 17R-9, NMH 
4140), 3.5 (IMHSB 17R-17) to 4.4 (BLH 139) and 3.8 
(IMHSB 17R-8, DHM 117) to 4.2 (AH 8181, BLH 139) at 14, 
28 and 60 DAS, respectively for FAW. Further, 42 maize 
accessions were evaluated under natural infestation against 
shoot fly at Karnal and Ludhiana and FAW at Coimbatore. The 
lowest mean percent dead heart was found in DMR E63/CML 
287-4-6 (25.3) against shoot fly. For FAW, the lowest mean 
Davis score was recorded in BML 7 (1.4) while the highest 
value was recorded in DMRE 63/CML 287-3-61-2B (4.2) at 
28 DAS. During kharif 2020, AICRP entries were evaluated 
against SSB and/or FAW at different centres including Imphal, 
Karnal, Ludhiana, Dholi, Coimbatore, Hyderabad, Kolhapur 
and Udaipur and resistant entries were identified. Further, 
different trials, viz., monitoring of FAW using pheromone 
traps with NBAIR slow releasing dispenser, monitoring of cob 
borer (Helicoverpa armigera) by pheromone traps, evaluation 
of insecticides as seed treatment against FAW, management of 
stem borers and FAW in maize, evaluation of bio-
pesticides/bio agents against fall armyworm were also 
conducted at different AICRP centers.

During rabi 2019-20, 109 maize entries were evaluated 
against Maydis leaf blight (MLB), Turcicum leaf blight 
(TLB), Charcoal rot (ChR) and Sorghum downy mildew 
(SDM) in different zones across the country. A total of 36 
hybrids of NIVT late maturity were evaluated for MLB, SDM 
and TLB. Six entries for MLB and one entry for SDM were 
resistant while, none found resistant against TLB and charcoal 
rot. In NIVT medium maturity, out of 52 entries, five entries, 
viz., AH 8047, IMHSB 19R-17, IMHSB 19R-4, IMHSB 19R-
9 and MH 2047 for MLB and three entries, viz., BAUMHR 19-
2, IMHSB 19R-12 and IMHSB 19R-14 for SDM where 
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resistant, while none of the entries were found resistant against 
TLB and charcoal rot. Further, 22 entries of AVT-I-II of late 
maturity were evaluated for MLB, SDM, TLB and charcoal 
rot, which revealed one resistant entry, viz., RASI 4118 for 
MLB and three resistant entries, viz., ADV 7043, PM 17205L 
and PM 18205L for SDM. Disease screening of AVT-I-II 
maize hybrids of medium maturity against MLB, SDM, TLB 
and charcoal rot identified three resistant entries, viz., IMHSB 
17R-16, IMHSB 17R-8 and IMHSB 17R-9 against MLB, one 
entry AH 8181 against SDM. Disease screening of popcorn 
maize hybrids could not identify any resistant sources for 
MLB, TLB, charcoal rot and SDM, whereas in QPM trial two 
entries, viz., IQPMH 19-R-1 and IQPMH 19-R-3 were 
resistant against MLB. During kharif 2020, 269 trials were 
conducted, where, 196 trials were of coordinated trials and 20 
trials were for trap nursery. In addition, 25, 6, 3 and 19 trials 
were also conducted under the categories, viz., management 
trials, trials from CIMMYT, avoidable yield loss trial and, 
survey and surveillance, respectively.

EXTENSION AND OUTREACH

Extension programmes

Apart from addressing the research requirements, the institute 
also has a vibrant extension and outreach programme to reach 
to its stakeholders. The institute reaches out to its farmer 
stakeholders through conducting programmes, viz., Frontline 
Demonstrations (FLD) sponsored by Department of 
Agriculture and Cooperation, Government of India under 
National Food Security Mission (NFSM), the Scheduled Tribe 
Component (STC), North Eastern Hill (NEH) component, 
Scheduled Caste Sub Plan (SCSP) and Mera Gaon Mera 
Gaurav (MGMG).

In 2019-20 rabi season, FLDs were taken up on 100 ha 
benefitting 294 farmers. In this season technologies like 
micronutrients and integrated pest management, public sector 
hybrids like DMRH 1301, CO 6, GAYMH 1 and GAYMH 3, 
and intercropping of maize with pea and potato were 
demonstrated at the farmers' fields by 8 centres in 7 states. The 
yield gains ranged from 8.4% (Begusarai, Bihar) to 46% 
(Kolhapur, Maharashtra). In spring 2020, three centres 
conducted FLD over 30.2 ha where technology of improved 
hybrid of public sector (PMH 10) and private sector (DKC 
9108) and recommended sowing time demonstrated. Minimal 
yield gains was seen in this season and gains varied from -
2.51% to 5.68%.

In kharif 2020, FLDs were conducted over 151.03 ha 
benefiting 375 farmers in 13 states. The public sector recently 
released hybrids like DMRH 1301, FQH 106, VMH 45, 
PMH 1, CoH(M) 8, MAH 14-5, GAYMH 1, Biofortified QPM 

hybrid Shaktiman 5 along with private sector hybrids like Bio-
9544, PM 3 and PM 9, etc. were demonstrated. The yield gains 
ranged from 9.6% (Mandya, Karnataka) to 103% (Imphal, 
Manipur). Raised bed planting was also demonstrated in water 
logging prone NEPZ with a yield gain of 73.1% over flat 
planting. The fall armyworm management FLDs conducted at 
Kolhapur centre reported 46.1% yield gains. Similarly, the 
best weed management FLDs showed yield advantage of 
44.8% at Chhindwara.

Under STC, 33 farmers' training/ field day/ awareness 
programmes were conducted in different parts of the country, 
benefiting 1596 tribal farmers on various aspects of scientific 
maize cultivation. Inputs distributed during these programmes 
benefitted 1459 households. The NEH programme a project on 
"Maize for Sustainable Livestock Production" has been 
implemented in collaboration with CAU, Imphal (Manipur), 
CAU-CPGS, Barapani (Meghalaya), ICAR-National 
Research Centre on Pig, Guwahati (Assam), ICAR-National 
Research Centre on Yak, Dirang (Arunachal Pradesh), ICAR-
National Research Centre on Mithun, Dimapur (Nagaland) 
and ICAR-Research Complex for North Eastern Hill Region, 
Umiam. Effect of supplementation of QPM maize fodder and 
silage on production performance in pigs and yaks were 
evaluated under this programme. In addition, 28 training 
programmes were organized and inputs were distributed in 
collaboration with different institutes for the NEH maize 
growers in North Eastern India, benefiting 1517 households.

Under SCSP, three trainings and agricultural inputs 
distributions were conducted and 117 famers benefited by 
different AICRP centres.  Under NICRA-SCSP, in 
collaboration with CSKHPKV, Palampur has distributed four 
corn threshers benefiting around 200 farm families at District 
Chamba, Himachal Pradesh.  Apart from this, farmers 
advisory on maize during COVID-19 pandemic in nine 
languages were issued among farmers through newspapers, 
local channel, All India Radio, local Radio Station, WhatsApp 
groups and Facebook etc.

The MGMG programme in 29 adopted villages in the in the 
five blocks of Punjab, Haryana, Bihar and Telangana has been 
implemented by 8 teams of 30 ICAR-IIMR scientists. 
Advisory on best maize production practices, fall armyworm 
management, cleanliness, and COVID-19 precautionary 
measures were provided to the famers through visits, 
messages, email, phone calls, messages etc.

Training and capacity building

In addition to deputing its staff for technical and 
administrative training, ICAR-IIMR has organized technical 
trainings on scientific maize cultivation and pest management 
to various stakeholders, viz., officers in fields of research and 
extension, administrators, farmers, and students.
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while 60% RDF + green seeker (GS) was at par with site 
specific nutrient management (SSNM) which gave higher 
yield and net returns over RDF. Further, one experiment was 
conducted at Dholi and Kalyani of NEPZ to find out best 
nutrient and tillage management practices of emerging rice-
maize based cropping system. Among tillage practices, 
permanent bed (PB) gave significantly higher yield and net 
return from maize and was at par with ZT. Further, both 
practices were significantly superior over CT in sandy loam 
soil of Dholi. In contrast, in clay loam soil at Kalyani, ZT gave 
significantly higher yield and net returns over CT and PB. 
However, at both the locations, green seeker guided nitrogen 
application gave significantly higher yield and net returns. The 
experiment for nutrient management in maize based rainfed 
cropping system under different tillage practices was 
conducted at Banswara (CWZ) in maize-chickpea system. It 
was observed that application of different tillage practices had 
non-significant effect on maize yield while the ZT gave 
significantly higher chickpea yield, which was at par to PB, 
and both were superior to CT. Among nutrient management, 
the SSNM based nutrient application gave significantly higher 
yield of both the crops over other options used in the study. The 
long-term trial on integrated nutrient management was 
conducted to integrate the use of organic manure in maize. Net 
returns and BC ratio were significantly highest with 100% 
RDF + 5 t/ha FYM at Pantnagar (NWPZ) and Banswara 
(CWZ) in the maize-wheat system. Maize + legume 
intercropping with FYM 10 t/ha + Azatobactor application 
also gave statistically similar yield to the earlier discussed 
treatment at Banswara and Pantnagar. The experiment 
conducted on sensor-based nitrogen management showed that 
green seeker sensor based N application treatments, 33% basal 
N + Green Seeker based N at knee high and tasseling stage or 
30% Basal N + 30% at 25 DAS + Green Seeker based N at 
tasseling stage gave statistically similar yield while 
numerically higher net returns to the RDF. The STCR based 
nutrient application gave significantly higher yield and returns 
in maize-wheat system. The experiment for yield and profit 
maximization through optimization of ecological 
intensification (EI) was taken up in four zones except NHZ in 
various maize based cropping systems. The crop yield was 
statistically highest with EI at all zones. Lower yield was 
observed for EI minus weed management at Banswara, 
Peddapuram, Karimnagar, Hyderabad and Dholi; EI minus 
water management at Vagarai, Coimbatore and Pantnagar 
while EI minus Nutrient management at Kalyani, 
Bhubaneswar and Ludhiana. Hence, there is need to focus on 
the eco-region specific technology for enhancement of the 
maize systems yield. The experiment on weed management in 
maize systems revealed that the post-emergence herbicide 
applied in maize like Tembotrione or Topramezone had no 
adverse effect on subsequent wheat yield in rotation. The 
application of atrazine @ 750 g/ha as pre-emergence followed 
by Topramezone @ 25.2 g/ha at 25 DAS in rabi maize gave 
significantly higher yield and net returns in the herbicide 
applied treatments at Kalyani (NEPZ).

Crop Protection

Maize AICRP entomology rabi 2019-20 and spring 2020 
experimental trials were aimed mainly for screening 
resistance against pink stem borer (PSB: Sesamia inferens), 
spotted stem borer (SSB: Chilo partellus), fall armyworm 
(FAW: Spodoptera frugiperda) and shoot fly (Atherigona sp).

Seventeen entries in AVT-I and AVT-II-Late maturity group 
were screened against PSB at Hyderabad, SSB at Kolhapur, 
shoot fly at Karnal and Ludhiana, FAW at Coimbatore, 
Hyderabad and Kolhapur which revealed 16 entries 
moderately resistant to PSB and all the entries moderately 
resistant to SSB. Lowest dead heart was observed in PM 
17201L (16.0) followed by NMH 4313 (17.1) against shoot 
fly. For FAW, Davis score varied from 2.4 (KMH 25K45) to 
2.9 (PM 18206L) at 14 DAS, 3.4 (PM 18204L) to 4.6 (PM 
17208L) at 28 DAS and 4.7 (NMH 713) to 6.0 (PMH 17208L) 
at 60 DAS. Further, 15 entries in AVT-I and AVT-II-Medium 
maturity group were screened against PSB at Hyderabad, 
against SSB at Kolhapur, against shoot fly at Karnal and 
Ludhiana and against FAW at Coimbatore, Hyderabad and 
Kolhapur where, all the entries were moderately resistant to 
PSB and SSB. Overall lowest dead hearts (%) were found in 
IMHSB 17R-16 (12.2) against shoot fly and the Davis Score 
varied from 2.7 (IMHSB 17R-5) to 3.1 (IMHSB 17R-9, NMH 
4140), 3.5 (IMHSB 17R-17) to 4.4 (BLH 139) and 3.8 
(IMHSB 17R-8, DHM 117) to 4.2 (AH 8181, BLH 139) at 14, 
28 and 60 DAS, respectively for FAW. Further, 42 maize 
accessions were evaluated under natural infestation against 
shoot fly at Karnal and Ludhiana and FAW at Coimbatore. The 
lowest mean percent dead heart was found in DMR E63/CML 
287-4-6 (25.3) against shoot fly. For FAW, the lowest mean 
Davis score was recorded in BML 7 (1.4) while the highest 
value was recorded in DMRE 63/CML 287-3-61-2B (4.2) at 
28 DAS. During kharif 2020, AICRP entries were evaluated 
against SSB and/or FAW at different centres including Imphal, 
Karnal, Ludhiana, Dholi, Coimbatore, Hyderabad, Kolhapur 
and Udaipur and resistant entries were identified. Further, 
different trials, viz., monitoring of FAW using pheromone 
traps with NBAIR slow releasing dispenser, monitoring of cob 
borer (Helicoverpa armigera) by pheromone traps, evaluation 
of insecticides as seed treatment against FAW, management of 
stem borers and FAW in maize, evaluation of bio-
pesticides/bio agents against fall armyworm were also 
conducted at different AICRP centers.

During rabi 2019-20, 109 maize entries were evaluated 
against Maydis leaf blight (MLB), Turcicum leaf blight 
(TLB), Charcoal rot (ChR) and Sorghum downy mildew 
(SDM) in different zones across the country. A total of 36 
hybrids of NIVT late maturity were evaluated for MLB, SDM 
and TLB. Six entries for MLB and one entry for SDM were 
resistant while, none found resistant against TLB and charcoal 
rot. In NIVT medium maturity, out of 52 entries, five entries, 
viz., AH 8047, IMHSB 19R-17, IMHSB 19R-4, IMHSB 19R-
9 and MH 2047 for MLB and three entries, viz., BAUMHR 19-
2, IMHSB 19R-12 and IMHSB 19R-14 for SDM where 
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resistant, while none of the entries were found resistant against 
TLB and charcoal rot. Further, 22 entries of AVT-I-II of late 
maturity were evaluated for MLB, SDM, TLB and charcoal 
rot, which revealed one resistant entry, viz., RASI 4118 for 
MLB and three resistant entries, viz., ADV 7043, PM 17205L 
and PM 18205L for SDM. Disease screening of AVT-I-II 
maize hybrids of medium maturity against MLB, SDM, TLB 
and charcoal rot identified three resistant entries, viz., IMHSB 
17R-16, IMHSB 17R-8 and IMHSB 17R-9 against MLB, one 
entry AH 8181 against SDM. Disease screening of popcorn 
maize hybrids could not identify any resistant sources for 
MLB, TLB, charcoal rot and SDM, whereas in QPM trial two 
entries, viz., IQPMH 19-R-1 and IQPMH 19-R-3 were 
resistant against MLB. During kharif 2020, 269 trials were 
conducted, where, 196 trials were of coordinated trials and 20 
trials were for trap nursery. In addition, 25, 6, 3 and 19 trials 
were also conducted under the categories, viz., management 
trials, trials from CIMMYT, avoidable yield loss trial and, 
survey and surveillance, respectively.

EXTENSION AND OUTREACH

Extension programmes

Apart from addressing the research requirements, the institute 
also has a vibrant extension and outreach programme to reach 
to its stakeholders. The institute reaches out to its farmer 
stakeholders through conducting programmes, viz., Frontline 
Demonstrations (FLD) sponsored by Department of 
Agriculture and Cooperation, Government of India under 
National Food Security Mission (NFSM), the Scheduled Tribe 
Component (STC), North Eastern Hill (NEH) component, 
Scheduled Caste Sub Plan (SCSP) and Mera Gaon Mera 
Gaurav (MGMG).

In 2019-20 rabi season, FLDs were taken up on 100 ha 
benefitting 294 farmers. In this season technologies like 
micronutrients and integrated pest management, public sector 
hybrids like DMRH 1301, CO 6, GAYMH 1 and GAYMH 3, 
and intercropping of maize with pea and potato were 
demonstrated at the farmers' fields by 8 centres in 7 states. The 
yield gains ranged from 8.4% (Begusarai, Bihar) to 46% 
(Kolhapur, Maharashtra). In spring 2020, three centres 
conducted FLD over 30.2 ha where technology of improved 
hybrid of public sector (PMH 10) and private sector (DKC 
9108) and recommended sowing time demonstrated. Minimal 
yield gains was seen in this season and gains varied from -
2.51% to 5.68%.

In kharif 2020, FLDs were conducted over 151.03 ha 
benefiting 375 farmers in 13 states. The public sector recently 
released hybrids like DMRH 1301, FQH 106, VMH 45, 
PMH 1, CoH(M) 8, MAH 14-5, GAYMH 1, Biofortified QPM 

hybrid Shaktiman 5 along with private sector hybrids like Bio-
9544, PM 3 and PM 9, etc. were demonstrated. The yield gains 
ranged from 9.6% (Mandya, Karnataka) to 103% (Imphal, 
Manipur). Raised bed planting was also demonstrated in water 
logging prone NEPZ with a yield gain of 73.1% over flat 
planting. The fall armyworm management FLDs conducted at 
Kolhapur centre reported 46.1% yield gains. Similarly, the 
best weed management FLDs showed yield advantage of 
44.8% at Chhindwara.

Under STC, 33 farmers' training/ field day/ awareness 
programmes were conducted in different parts of the country, 
benefiting 1596 tribal farmers on various aspects of scientific 
maize cultivation. Inputs distributed during these programmes 
benefitted 1459 households. The NEH programme a project on 
"Maize for Sustainable Livestock Production" has been 
implemented in collaboration with CAU, Imphal (Manipur), 
CAU-CPGS, Barapani (Meghalaya), ICAR-National 
Research Centre on Pig, Guwahati (Assam), ICAR-National 
Research Centre on Yak, Dirang (Arunachal Pradesh), ICAR-
National Research Centre on Mithun, Dimapur (Nagaland) 
and ICAR-Research Complex for North Eastern Hill Region, 
Umiam. Effect of supplementation of QPM maize fodder and 
silage on production performance in pigs and yaks were 
evaluated under this programme. In addition, 28 training 
programmes were organized and inputs were distributed in 
collaboration with different institutes for the NEH maize 
growers in North Eastern India, benefiting 1517 households.

Under SCSP, three trainings and agricultural inputs 
distributions were conducted and 117 famers benefited by 
different AICRP centres.  Under NICRA-SCSP, in 
collaboration with CSKHPKV, Palampur has distributed four 
corn threshers benefiting around 200 farm families at District 
Chamba, Himachal Pradesh.  Apart from this, farmers 
advisory on maize during COVID-19 pandemic in nine 
languages were issued among farmers through newspapers, 
local channel, All India Radio, local Radio Station, WhatsApp 
groups and Facebook etc.

The MGMG programme in 29 adopted villages in the in the 
five blocks of Punjab, Haryana, Bihar and Telangana has been 
implemented by 8 teams of 30 ICAR-IIMR scientists. 
Advisory on best maize production practices, fall armyworm 
management, cleanliness, and COVID-19 precautionary 
measures were provided to the famers through visits, 
messages, email, phone calls, messages etc.

Training and capacity building

In addition to deputing its staff for technical and 
administrative training, ICAR-IIMR has organized technical 
trainings on scientific maize cultivation and pest management 
to various stakeholders, viz., officers in fields of research and 
extension, administrators, farmers, and students.
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Crop Improvemen�

Biofortified varieties, including three maize hybrids dedicated to the nation 
by the Hon'ble PM

CROP IMPROVEMENT

With changing climate and market demands crop 
improvement is a continuous process with aim to improve the 
yielding ability of the hybrids and parental lines, germplasm 
enhancement for resistance to biotic and abiotic stresses and 
quality traits. Commercialization of developed products is a 
new dimension of focus in this context.

Hybrid  development,  seed  production  and 
commercialization

Hybrids release and notified

During the year 2020, four hybrids (Figure 1.1) 
thof ICAR-IIMR have been released and notified in the 84  

meeting of Central Sub-Committee on Crop Standards, 
Notification and Release of Varieties for Agricultural Crops 
held on July 10, 2020. The details of the hybrids are given 
below in the Table 1.1.

Table 1.1: Details of single cross hybrids developed by the institute and released through CVRC during the year 2020 

Hybrid Name

LQMH 1 
(IMHQPM 1530) 

LBCH 3 
(DMRHB 1305)

Type of 
corn

QPM

Baby corn

Yield 
(q/ha)

80.0-85.0

#13.0-15.0

Growing 
season

Kharif

Kharif

Maturity 
Group

Early

Early

Sl. No.

1.

2.

3.

4.

# dehusked baby corn,q/ha: quintal/hectare

Growing ecologies

Northern Hill Zone (NHZ)

LPCH 2 
(IMHP 1535) 

Popcorn 25.0-30.0 Kharif Early Central western zone (CWZ)

LPCH 3 
(IMHP 1540)

Popcorn 30.0-35.0 Kharif Early Northern east plain zone 
(NWZ), Peninsular zone (PZ) 
and Central western zone 
(CWZ)

Northern Hill Zone (NHZ)

1

1

Figure 1.1: Released and notified single cross hybrids from the institute
(A. LQMH 1, B. LPCH 2, C. LPCH 3 and D. LBCH 3) of ICAR-IIMR, Ludhiana 

LPCH 3 LBCH 3

A. B.

 

D.C.

LQMH 1 LPCH 2
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LQMH 1 is a QPM hybrid with moderate resistance to 
turcicum leaf blights(TLB) and banded leaf and sheath 
blight (BLSB) diseases. It exhibited high tryptophan (0.73%) 
and lysine (3.03%) content in endospermic protein. LPCH 2 
and LPCH 3 are popcorn cultivars had maximum popping 
percentage of  95.0 to 96.0% with mean value of 86.1 to 
89.8%, respectively. Further, LPCH 2 was moderately 
resistant to curvularia leaf spot (CLS),whereas LPCH 3 
showed resistance against maydis leaf blight (MLB), 
curvularia leaf spot (CLS), charcoal rot (CR) and fusarium 

stalk rot (FSR) diseases which are the major diseases of the 
ecologies for which the hybrids have been recommended. The 
LBCH 3 is a baby corn hybrid with high prolificacy and 
moderate resistance to turcicum leal blight (TLB) andMLB 
diseases.

Hybrids identified

rdTwo QPM hybrids were also identified during 63  annual 
maize workshop held during April 20-22, 2020. The details of 
the hybrids are given below (Figure 1.2, Table 1.2).

rdTable 1.2: Details of QPM hybrids identified during 63  annual maize workshop

Hybrid Name

IQMH 202

IQMH 203

Yield (q/ha)

72.0

63.0

Recommended areas 

Punjab, Haryana, Delhi, Western 
UP and Plains of Uttarakhand

Rajasthan, Gujarat, Chatishgarh 
and Madhya Pradesh

Sl. No.

1.

2.

Specific traits

Moderately resistant to MLB and 
stem borer (Chilo partellus), high 
tryptophan (0.66%)and lysine 
(3.04%) content

Resistant to FSR, moderately 
resistant to CLS and stem borer 
(Chilo partellus), high tryptophan 
(0.77%) and lysine (3.48%) content

Figure 1.2: Recently released hybrids of ICAR-IIMR (IQMH 202 and IQMH 203) 

IQMH 202 IQMH 203

Seed production and commercialization of maize hybrids

During the year 2020, total of 35.46 quintals (q) breeder seed 
of parental lines of DMRH 1301, DMRH 1308, DMRH 1305 
and IMHB 1539 were produced and supplied to various state, 
national and others seeds producing agencies as per their 
demands. Among these four hybrids,  the highest 
demanded was for DMRH 1301 (female: 22.82 q and male: 

7.55 q) followed by DMRH 1308 (4.34 q), DMRH 1305 (0.6 
q) and IMHB 1539 (0.2q). Further, total four hybrids, viz., 
DMRH 1301, DMRH 1305, DMRH 1308 and IMHB 1539 of 
ICAR-IIMR were licensed to various seed companies (Table 
1.3). The licensing was carried out through Agrinnovate India 
Ltd., a wing established by the ICAR for commercialization of 
its technologies.

3

Table 1.3: Details of ICAR-IIMR Maize hybrids licensed to various seeds companies by signing MoUs

Hybrids promoted/contributed under AICRP testing

Hybrid promoted in AICRP– Normal

Five entries of field corn namely IMHSB 17R-8, IMHSB 17R-
9, IMHSB 17R-16, IMHSB 17R-17 and IMHSB 17R-14 have 
been promoted from AVT-I to AVT-II (medium) during rabi 
2019-20.Three entries of filed corn, viz., IMHSB 19R-8 

(NEPZ), IMHSB19R-2 (NEPZ and PZ) and IMHSB 19R-10 
(NEPZ) have also been promoted from NIVT to AVT-I 
(medium) during rabi 2019-20. During kharif season two 
entries, viz., IMHSB 19K-11 (NWPZ and NEPZ) and IMHSB 
19K-2 (NEPZ) was promoted from NIVT to AVT-I (medium). 
The list of promoted entries is given in (Table 1.4).

SI.
No.

Name of Organization   Name of 
Technology

1

2

3

4

5

6

7

8

9

Revenue
Generated

 Total revenue    18.0 lakh

M/s Sampoorna Seeds
15/465, Gosha Hospital Road, Adoni, 
Kurnool, Andhra Pradesh - 518 301

M/s Sampoorna Seeds
15/465, Gosha Hospital Road, Adoni, 
Kurnool, Andhra Pradesh - 518 301

M/s Koshi Agro Biotech Pvt. Ltd. 
Ratanpur, Supaul, Bihar - 852 215

M/s Chakra Seeds
Plot No. 25, Machami Samappa 
Colony (Near Venkat Raman Colony), 
Kurnool, Andhra Pradesh - 518 004

M/s Koshi Agro Biotech Pvt. Ltd.
Ratanpur, Supaul, Bihar - 852 215

M/s Koshi Agro Biotech Pvt. Ltd. 
Ratanpur, Supaul, Bihar - 852 215

M/s Beej Sheetal Research Pvt. Ltd. 
Plot No. BT-5, Phase-II, Additional 
MIDC area, Jalna District, 
Maharashtra – 431 203

M/s Astha Agrigenetics
Shikarpur, Colony Chamta, 
Toofanganj, Cooch Bihar-736159

M/s Dadabhai Seed Farm
Itla, Kalirhat, Kotwali, Nadia-741102

Period

March 17, 2020 to 
March 16, 2025

March 17, 2020 to 
March 16, 2025

February 3, 2020 to 
February 2, 2025

March 17, 2020 to 
March 16, 2025

September 10, 2020 
to September 9, 
2025

September 10, 2020 
to September 9, 
2025

September 29, 2020 
to September 28, 
2025

October 24, 2020 to 
October 23, 2025

October 24, 2020 to 
October 23, 2025

DMRH 1301 

DMRH 1308 

DMRH 1301 

DMRH 1301 

IMHB 1539 

DMRH 1305

DMRH 1301

DMRH 1301

DMRH 1301

2.0 lakh + 18% GST and 
5% royalty on sale value

2.0 lakh + 18% GST and 
5% royalty on sale value

2.0 lakh + 18% GST and 
5% royalty on sale value

2.0 lakh + 18% GST and 
5% royalty on sale value

2.0 lakh + 18% GST and 
5% royalty on sale value

2.0 lakh + 18% GST and 
5% royalty on sale value

2.0 lakh + 18% GST and 
5% royalty on sale value

2.0 lakh + 18% GST and 
5% royalty on sale value

2.0 lakh + 18% GST and 
5% royalty on sale value
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Hybrid promoted in AICRP– QPM

During the reporting year five QPM hybrids were promoted to 
advanced trials. Out of these five hybrids, one hybrid namely 
IQPMH 18-2 was promoted for testing in AVT-II and other 

four hybrids were promoted for testing in AVT-I during kharif 
2020. The detailed performance of these hybrids representing 
yield, yield superiority and recommended zone has been 
provided in the Table 1.5 (Figure 1.3).

Table 1.4: Hybrid promoted in different AICRP trials

  SI. 
No.

Name of 
hybrid 

Type Trial Zone Yield
(q/ha) 

Superiority
(%)

AICRP on maize rabi 2020-21

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

NIVT

NIVT

NIVT

NIVT

AVT-I

AVT- I

AVT- I

AVT- I

AVT- I

Promoted to  

AVT-I

AVT-I

AVT-I

AVT-I

AVT-II

AVT- II

AVT-II

AVT-II

AVT-II

Maturity 

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

NEPZ

NEPZ 

PZ 

NEPZ 

NWPZ 

NWPZ

NWPZ

NWPZ

CWZ

115.2

114.7

98.3

114.7

100.3

100.1

97.2

92.8

109.5

10.6

10.2

4.6

10.1

9.6

9.5

6.3

1.4

4.0

IMHSB 19R-8

IMHSB 19R-2

IMHSB 19R-10

IMHSB 17R-9

IMHSB 17R-8

IMHSB 17R-16

IMHSB 17R-17

IMHSB 17R-14

AICRP on maize kharif 2019

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Normal

Normal

Normal

NIVT

NIVT

NIVT

AVT-I

AVT-I

AVT-I

Medium

Medium

Medium

NWPZ 

NEPZ

NEPZ 

108.1

77.3

76.5

0.4

1.1

0.1

IMHSB-19K-11

IMHSB-19K-2

Table 1.5: List of QPM hybrids promoted to different advanced trials

IQPMH 18-2 

IQPMH 19-1 

IQPMH 19-2 

IQPMH 19-3 

IQPMH 19-4 

1. 

2. 

3. 

4. 

5. 

65.8

76.4

62.1

68.1

72.8

62.6

62.5

65.2

10.7

5.1

4.4

10.4

0.4

5.2

5.2

10.0

Zone III

Zone II

Zone III

Zone V

Zone II

Zone III

Zone III

Zone III

AVT-II

AVT-I

AVT-I

AVT-I

AVT-I

SI. No. Hybrid Promoted toGrain Yield (q/ha) Sup. Over check (%) Zone

IQPMH 18-2 IQPMH 19-1 IQPMH 19-2 IQPMH 19-3

Figure 1.3: QPM hybrids promoted to different advanced trials

Hybrid promoted in AICRP– Sweet corn

ISCH 1901, the experimental cross was promoted from NIVT 
to AVT-I in north western plain zone (NWPZ, Zone II). The 
average yield (without husk)of the hybrid across four 
locations, viz., Delhi (10.12q/ha), Karnal (11.57 q/ha), 
Ludhiana (12.98 q/ha), and Pantnagar (91.39 q/ha) in NWPZ 
was 10.76 q/ha with 10% superiority over the best sweet corn 
hybrid check Misthi (97.76 q/ha).

Hybrids contributed under AICRP  testing

Fifteen maize hybrids were contributed for AICRP testing 
(NIVT early: 2, NIVT medium: 6, NIVT late: 1, AVT-1: 1, 
QPM: 2 and Baby corn: 3) during kharif  2020 and 25 entries 
(NIVT medium: 16, AVT-I medium: 4 and AVT-II medium: 5) 
were contributed in rabi 2020-21. Further, four entries were 
contributed in AICRP fodder trials (IVTM: 2 and AVTM-I: 2) 
during rabi 2020-21 along with three maize hybrids during 
kharif  2020.

Multi-location testing of experimental hybrids

Study of stability of experimental winter maize hybrids using 
GGE biplot and AMMI analysis

Thirty two maize experimental hybrids with four checks 
(DHM 117, BIO 9544, P 3396 and DKC 9081) were evaluated 
at three locations, viz., RMR&SPC Begusarai, BAU Sabour 
and RPCAU Dholi in RBD during rabi 2017-18 and 2018-19 
and the data was analyzed to study the stability of these 
hybrids using GGE biplot and AMMI Model (Table 1.6,). 
Based on the high mean value and stability two experimental 
hybrids, viz., IMHSB1 and IMHSB 28 were identified. As per 
genotype ranking, the hybrids, viz., IMHSB1, IMHSB 28 and 
IMHSB 30 were closer to the ideal genotype (Figure1.4). 
From both the GGE biplot and AMMI analysis, IMHSB 1 and 
IMHSB 28 were the best experimental hybrids in terms of all 
the desirable traits and highly stable across the location.

Table 1.6: Yield of experimental hybrids in multi-location over years in Bihar

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Sl. No. Experimental hybrid Average grain yield (q/ha) over years

Begusarai Sabour Dholi Pooled mean

IMHSB 1

IMHSB 2

IMHSB 3

IMHSB 4

IMHSB 5

IMHSB 6

IMHSB 7

IMHSB 8

IMHSB 9

IMHSB 10

IMHSB 11

IMHSB 12

IMHSB 13

IMHSB 14

IMHSB 15

IMHSB 16

IMHSB 17

IMHSB 18

118.4

92.2

97.8

85.3

85.3

57.2

65.6

100.2

93.1

98.9

63.1

86.1

92.0

79.8

88.0

97.1

109.2

86.4

86.2

66.9

81.8

78.0

71.0

73.9

78.3

83.5

75.3

77.1

83.3

98.6

83.8

81.0

72.0

79.6

92.7

75.3

99.8

74.4

95.6

79.1

76.9

53.5

74.6

75.4

78.2

85.3

64.2

98.4

90.8

84.9

81.6

86.8

78.0

79.4

101.5

77.8

91.7

80.8

77.7

61.6

72.8

86.4

82.2

87.1

70.2

94.4

88.9

81.9

80.5

87.8

93.3

80.4

4 5



Hybrid promoted in AICRP– QPM

During the reporting year five QPM hybrids were promoted to 
advanced trials. Out of these five hybrids, one hybrid namely 
IQPMH 18-2 was promoted for testing in AVT-II and other 

four hybrids were promoted for testing in AVT-I during kharif 
2020. The detailed performance of these hybrids representing 
yield, yield superiority and recommended zone has been 
provided in the Table 1.5 (Figure 1.3).

Table 1.4: Hybrid promoted in different AICRP trials

  SI. 
No.

Name of 
hybrid 

Type Trial Zone Yield
(q/ha) 

Superiority
(%)

AICRP on maize rabi 2020-21

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

Normal

NIVT

NIVT

NIVT

NIVT

AVT-I

AVT- I

AVT- I

AVT- I

AVT- I

Promoted to  

AVT-I

AVT-I

AVT-I

AVT-I

AVT-II

AVT- II

AVT-II

AVT-II

AVT-II

Maturity 

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

Medium

NEPZ

NEPZ 

PZ 

NEPZ 

NWPZ 

NWPZ

NWPZ

NWPZ

CWZ

115.2

114.7

98.3

114.7

100.3

100.1

97.2

92.8

109.5

10.6

10.2

4.6

10.1

9.6

9.5

6.3

1.4

4.0

IMHSB 19R-8

IMHSB 19R-2

IMHSB 19R-10

IMHSB 17R-9

IMHSB 17R-8

IMHSB 17R-16

IMHSB 17R-17

IMHSB 17R-14

AICRP on maize kharif 2019

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Normal

Normal

Normal

NIVT

NIVT

NIVT

AVT-I

AVT-I

AVT-I

Medium

Medium

Medium

NWPZ 

NEPZ

NEPZ 

108.1

77.3

76.5

0.4

1.1

0.1

IMHSB-19K-11

IMHSB-19K-2

Table 1.5: List of QPM hybrids promoted to different advanced trials

IQPMH 18-2 

IQPMH 19-1 

IQPMH 19-2 

IQPMH 19-3 

IQPMH 19-4 

1. 

2. 

3. 

4. 

5. 

65.8

76.4

62.1

68.1

72.8

62.6

62.5

65.2

10.7

5.1

4.4

10.4

0.4

5.2

5.2

10.0

Zone III

Zone II

Zone III

Zone V

Zone II

Zone III

Zone III

Zone III

AVT-II

AVT-I

AVT-I

AVT-I

AVT-I

SI. No. Hybrid Promoted toGrain Yield (q/ha) Sup. Over check (%) Zone

IQPMH 18-2 IQPMH 19-1 IQPMH 19-2 IQPMH 19-3

Figure 1.3: QPM hybrids promoted to different advanced trials

Hybrid promoted in AICRP– Sweet corn

ISCH 1901, the experimental cross was promoted from NIVT 
to AVT-I in north western plain zone (NWPZ, Zone II). The 
average yield (without husk)of the hybrid across four 
locations, viz., Delhi (10.12q/ha), Karnal (11.57 q/ha), 
Ludhiana (12.98 q/ha), and Pantnagar (91.39 q/ha) in NWPZ 
was 10.76 q/ha with 10% superiority over the best sweet corn 
hybrid check Misthi (97.76 q/ha).

Hybrids contributed under AICRP  testing

Fifteen maize hybrids were contributed for AICRP testing 
(NIVT early: 2, NIVT medium: 6, NIVT late: 1, AVT-1: 1, 
QPM: 2 and Baby corn: 3) during kharif  2020 and 25 entries 
(NIVT medium: 16, AVT-I medium: 4 and AVT-II medium: 5) 
were contributed in rabi 2020-21. Further, four entries were 
contributed in AICRP fodder trials (IVTM: 2 and AVTM-I: 2) 
during rabi 2020-21 along with three maize hybrids during 
kharif  2020.

Multi-location testing of experimental hybrids

Study of stability of experimental winter maize hybrids using 
GGE biplot and AMMI analysis

Thirty two maize experimental hybrids with four checks 
(DHM 117, BIO 9544, P 3396 and DKC 9081) were evaluated 
at three locations, viz., RMR&SPC Begusarai, BAU Sabour 
and RPCAU Dholi in RBD during rabi 2017-18 and 2018-19 
and the data was analyzed to study the stability of these 
hybrids using GGE biplot and AMMI Model (Table 1.6,). 
Based on the high mean value and stability two experimental 
hybrids, viz., IMHSB1 and IMHSB 28 were identified. As per 
genotype ranking, the hybrids, viz., IMHSB1, IMHSB 28 and 
IMHSB 30 were closer to the ideal genotype (Figure1.4). 
From both the GGE biplot and AMMI analysis, IMHSB 1 and 
IMHSB 28 were the best experimental hybrids in terms of all 
the desirable traits and highly stable across the location.

Table 1.6: Yield of experimental hybrids in multi-location over years in Bihar

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Sl. No. Experimental hybrid Average grain yield (q/ha) over years

Begusarai Sabour Dholi Pooled mean

IMHSB 1

IMHSB 2

IMHSB 3

IMHSB 4

IMHSB 5

IMHSB 6

IMHSB 7

IMHSB 8

IMHSB 9

IMHSB 10

IMHSB 11

IMHSB 12

IMHSB 13

IMHSB 14

IMHSB 15

IMHSB 16

IMHSB 17

IMHSB 18

118.4

92.2

97.8

85.3

85.3

57.2

65.6

100.2

93.1

98.9

63.1

86.1

92.0

79.8

88.0

97.1

109.2

86.4

86.2

66.9

81.8

78.0

71.0

73.9

78.3

83.5

75.3

77.1

83.3

98.6

83.8

81.0

72.0

79.6

92.7

75.3

99.8

74.4

95.6

79.1

76.9

53.5

74.6

75.4

78.2

85.3

64.2

98.4

90.8

84.9

81.6

86.8

78.0

79.4

101.5

77.8

91.7

80.8

77.7

61.6

72.8

86.4

82.2

87.1

70.2

94.4

88.9

81.9

80.5

87.8

93.3

80.4

4 5



19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

Sl. No. Experimental hybrid Average grain yield (q/ha) over years

Begusarai Sabour Dholi Pooled mean

IMHSB 19

IMHSB 20

IMHSB 21

IMHSB 22

IMHSB 23

IMHSB 24

IMHSB 25

IMHSB 26

IMHSB 27

IMHSB 28

IMHSB 29

IMHSB 30

IMHSB 31

IMHSB 32

DHM 117 (C)

Bio 9544 (C)

P 3396 (C)

DKC 9081 (C)

Mean

CV (%)

LSD (5%)

75.9

61.6

67.1

69.1

76.8

99.7

52.5

76.4

95.1

114.2

98.7

101.4

84.0

59.7

77.9

88.8

95.4

109.3

86.1

17.7

18.4

75.8

89.3

64.3

76.0

80.8

86.0

82.8

73.7

75.2

91.5

86.6

71.9

88.1

73.1

76.6

84.3

87.1

77.9

80.0

14.4

15.7

93.8

87.5

95.2

63.2

81.7

102.9

65.5

84.0

79.7

104.5

77.7

87.6

80.0

73.9

79.9

94.2

84.3

96.1

83.0

19.1

20.1

81.8

79.5

75.5

69.4

79.7

96.2

67.0

78.0

83.3

103.4

87.6

87.0

84.0

68.9

78.1

89.1

88.9

94.4

83.0

11.8

16.1

Figure 1.4: GGE biplots of hybrids tested over three locations, ., Begusarai (BGS1 and BGS2 for 1  and 2  year), Dholi st ndviz
(DH1 and DH2for 1  and 2  year) and Sabour (SBR1 and SBR2 for 1  and 2  year) in 2019 and 2020. A. GGE biplot for G × st nd st nd

E, B. Discriminative vs. representative, C. Which own where (Numerical values denote genotypes in Table 1.6.)

Experimental hybrids under station trial

Evaluation of fresh crosses for yield and related traits– early 
maturity normal corn

A hybrid trial comprising of 38 fresh crosses with two checks, 

viz., DKC 7074 and PMH 2 was conducted during kharif  
2020. Eighteen crosses showed significant superiority over 
check DKC 7074 for grain yield; however none of crosses was 
superior for grain yield over PMH 2 (Table 1.7). 

Table 1.7: Performance of early maize hybrids for grain yield, crop duration, shelling outturn and grain weight

Sl. No. Fresh crosses with parental pedigree DTM  HGW (gm)SP (%) GY (q/ha) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

11242 (731-Chain cross 1-3) × LM 16

11232 (719-Chain cross short cob6-3) × LM 16

11231 (717-Chain cross short cob5-2) × LM 16

11358 (382-1) × LM 16

11289 (818-10309 pool.2-2) × LM 16

11278 (808-10309 pool.1-2) × LM 16

11260 (800-10309 pool.1-2) × LM 16*

11206 (HP 11-1-18-1-12-5--1) × LM 16

11359 (382-5) × LM 16

11392 (EC 639397-2-2-1-1) × LM 16

11265 (802-10309 pool.1-3) × LM 16

11345 (192-1) × LM-16

11323 ([(E 13118/CML474)PMH 1]-5-2-1-1-1) × LM 16

11361 (Hey pool 2011-55-3-2-1-2-2) × LM 16

11357 ([(ELPJB10/E121022)BIO9544]-4-2-1-1-1) × LM 16

11296 (824-10309 pool.1-2) × LM 16

11283 (811-10309 pool.3-1) × LM 16

11395 ([(E13122/E131210)BIO9544]-2-1-2-1-1) × LM 16

DKC 7074

PMH 2

CV (%)

LSD (5%)

72.9

63.7

61.6

60.6

57.8

57.5

57.5

57.4

57.3

56.9

56.8

56.6

56.3

55.5

55.3

54.4

54.4

53.3

40.0

74.6

15.4

13.3

81

94

79

85

80

82

87

90

92

80

82

83

89

90

86

82

81

79

83

88

4.1

6

73

63

73

75

69

68

67

67

54

67

67

69

68

62

66

68

67

76

65

70

8.3

9

24

22

23

22

21

22

23

25

24

22

22

21

22

22

22

22

22

20

23

22

8.7

3

GY: Grain Yield, DTM: Days to maturity, SP: Shelling %, HGW: 100 grains weight (gm); *This cross was superior over DKC-7074
in kharif  2019 also.

Evaluation of fresh crosses for yield and related 
traits–normal corn for rabi season

A set of 545 experimental hybrids comprising crosses 
generated from line  tester design, diallel fashion and of ×
selected combinations along with five checks were evaluated 
in an α-lattice design to identify the best high yielding hybrid 
under during rabi 2019-20 at RMR&SPC, Begusarai. One 

hundred and twenty one hybrid combinations under medium 
maturity and ten under late maturity group out yielded the best 
check ( ) of the respective maturity Bio 9544 and P 3522
groups.The hybrid combinations which out yielded with 
>10% superiority over best check under medium maturity 
duration and late maturity are given in Tables 1.8 and 1.9, 
respectively.

A. B. C.
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19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

Sl. No. Experimental hybrid Average grain yield (q/ha) over years

Begusarai Sabour Dholi Pooled mean

IMHSB 19

IMHSB 20

IMHSB 21

IMHSB 22

IMHSB 23

IMHSB 24

IMHSB 25

IMHSB 26

IMHSB 27

IMHSB 28

IMHSB 29

IMHSB 30

IMHSB 31

IMHSB 32

DHM 117 (C)

Bio 9544 (C)

P 3396 (C)

DKC 9081 (C)

Mean

CV (%)

LSD (5%)

75.9

61.6

67.1

69.1

76.8

99.7

52.5

76.4

95.1

114.2

98.7

101.4

84.0

59.7

77.9

88.8

95.4

109.3

86.1

17.7

18.4

75.8

89.3

64.3

76.0

80.8

86.0

82.8

73.7

75.2

91.5

86.6

71.9

88.1

73.1

76.6

84.3

87.1

77.9

80.0

14.4

15.7

93.8

87.5

95.2

63.2

81.7

102.9

65.5

84.0

79.7

104.5

77.7

87.6

80.0

73.9

79.9

94.2

84.3

96.1

83.0

19.1

20.1

81.8

79.5

75.5

69.4

79.7

96.2

67.0

78.0

83.3

103.4

87.6

87.0

84.0

68.9

78.1

89.1

88.9

94.4

83.0

11.8

16.1

Figure 1.4: GGE biplots of hybrids tested over three locations, ., Begusarai (BGS1 and BGS2 for 1  and 2  year), Dholi st ndviz
(DH1 and DH2for 1  and 2  year) and Sabour (SBR1 and SBR2 for 1  and 2  year) in 2019 and 2020. A. GGE biplot for G × st nd st nd

E, B. Discriminative vs. representative, C. Which own where (Numerical values denote genotypes in Table 1.6.)

Experimental hybrids under station trial

Evaluation of fresh crosses for yield and related traits– early 
maturity normal corn

A hybrid trial comprising of 38 fresh crosses with two checks, 

viz., DKC 7074 and PMH 2 was conducted during kharif  
2020. Eighteen crosses showed significant superiority over 
check DKC 7074 for grain yield; however none of crosses was 
superior for grain yield over PMH 2 (Table 1.7). 

Table 1.7: Performance of early maize hybrids for grain yield, crop duration, shelling outturn and grain weight

Sl. No. Fresh crosses with parental pedigree DTM  HGW (gm)SP (%) GY (q/ha) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

11242 (731-Chain cross 1-3) × LM 16

11232 (719-Chain cross short cob6-3) × LM 16

11231 (717-Chain cross short cob5-2) × LM 16

11358 (382-1) × LM 16

11289 (818-10309 pool.2-2) × LM 16

11278 (808-10309 pool.1-2) × LM 16

11260 (800-10309 pool.1-2) × LM 16*

11206 (HP 11-1-18-1-12-5--1) × LM 16

11359 (382-5) × LM 16

11392 (EC 639397-2-2-1-1) × LM 16

11265 (802-10309 pool.1-3) × LM 16

11345 (192-1) × LM-16

11323 ([(E 13118/CML474)PMH 1]-5-2-1-1-1) × LM 16

11361 (Hey pool 2011-55-3-2-1-2-2) × LM 16

11357 ([(ELPJB10/E121022)BIO9544]-4-2-1-1-1) × LM 16

11296 (824-10309 pool.1-2) × LM 16

11283 (811-10309 pool.3-1) × LM 16

11395 ([(E13122/E131210)BIO9544]-2-1-2-1-1) × LM 16

DKC 7074

PMH 2

CV (%)

LSD (5%)

72.9

63.7

61.6

60.6

57.8

57.5

57.5

57.4

57.3

56.9

56.8

56.6

56.3

55.5

55.3

54.4

54.4

53.3

40.0

74.6

15.4

13.3

81

94

79

85

80

82

87

90

92

80

82

83

89

90

86

82

81

79

83

88

4.1

6

73

63

73

75

69

68

67

67

54

67

67

69

68

62

66

68

67

76

65

70

8.3

9

24

22

23

22

21

22

23

25

24

22

22

21

22

22

22

22

22

20

23

22

8.7

3

GY: Grain Yield, DTM: Days to maturity, SP: Shelling %, HGW: 100 grains weight (gm); *This cross was superior over DKC-7074
in kharif  2019 also.

Evaluation of fresh crosses for yield and related 
traits–normal corn for rabi season

A set of 545 experimental hybrids comprising crosses 
generated from line  tester design, diallel fashion and of ×
selected combinations along with five checks were evaluated 
in an α-lattice design to identify the best high yielding hybrid 
under during rabi 2019-20 at RMR&SPC, Begusarai. One 

hundred and twenty one hybrid combinations under medium 
maturity and ten under late maturity group out yielded the best 
check ( ) of the respective maturity Bio 9544 and P 3522
groups.The hybrid combinations which out yielded with 
>10% superiority over best check under medium maturity 
duration and late maturity are given in Tables 1.8 and 1.9, 
respectively.
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Table 1.8: Yield potential and important traits of medium duration experimental hybrid combinations yielding
>10% over best check during rabi 2019-20

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

107

109

112

109

104

104

113

105

107

111

102

114

109

110

103

111

101

106

114

106

104.7

6.7

5.6

155

150

159

152

154

149

154

155

150

152

152

149

155

148

151

158

149

152

154

154

152.6

7.8

10.4

166

207

178

174

174

161

177

166

168

170

171

179

161

156

173

174

166

146

169

175

154.3

13.5

10.7

154.5

149.8

149.1

149.0

148.0

146.8

146.6

145.7

144.6

144.6

144.1

143.9

143.4

141.3

141.1

140.4

140.1

83.4

117.8

116.9

97.1

14.8

12.8

DTA: Days to anthesis, DTM: Days to maturity, PH: Plant height, GY: Grain Yield, SUP (%): Yield superiority over best Check

IMLSB 571-2 × IMLSB 406-2

IMLSB 2039 × BML 7

IMLSB 274-1 × BML 7

IMLSB 1045-4-1 × LM 13

IMLSB 100 × LM 13

IMLSB 114-1 × IMLSB 1062-1-2-1

IMLSB 1292-2 × BML 7

IMLSB 452-2 × BML 6

IMLSB 1043-1-1 × BML 6

IMLSB 1298-8 × BML 6

IMLSB 100 × IMLSB 207-2

IMLSB 467-2 × LM 13

IMLSB 406-2 × IMLSB 414-1

IMLSB 83-1 × IMLSB 1299-5

IMLSB 481-1 × LM 13

IMLSB 617-1 × IMLSB 406-2

IMLSB 173-1 × BML 6

Mean

CV (%)

LSD (5%)

21.8

18.2

17.6

17.5

16.7

15.8

15.6

14.9

14.1

14.0

13.6

13.5

13.1

11.4

11.3

10.7

10.5

-

-

-

-

-

-

IMHSB 19R-3050

IMHSB 19R-1121

IMHSB 19R-1153

IMHSB 19R-1197

IMHSB 19R-1016

IMHSB 19R-3013

IMHSB 19R-1113

IMHSB 19R-1163

IMHSB 19R-1108

IMHSB 19R-1117

IMHSB 19R-3093

IMHSB 19R-1165

IMHSB 19R-3167

IMHSB 19R-3011

IMHSB 19R-1252

IMHSB 19R-3054

IMHSB 19R-1144

DMRH 1301(C1: medium)

Bio 9544 (C 2: medium)

P 3396 (C 3: medium)

Sl.
No. 

Pedigree DTA DTM  PH
(cm)

GY
(q/ha)

SUP
(%)

Hybrid

Evaluation of fresh crosses for yield and related traits – 
normal corn for kharif season

A set of 275 experimental hybrids generated through line × 
tester and diallel design along with some selected hybrid 
combinations of medium and late maturity duration were 
evaluated in α-lattice design during kharif 2020 at 

RMR&SPC, Begusarai and ICAR-IIMR, Ludhiana to identify 
high yielding hybrids for the kharif season. Twelve 
experimental hybrids at Begusarai and 17 at Ludhiana showed 
>10% yield superiority over the best check hybrid as shown in 
Table 1.10.  One hybrid, viz., IMLSB 883-1 × IMLSB 388-1 
showed superiority over the check at both the location.

Table 1.9: Yield potential and important traits of late duration experimental hybrid combinations yielding >10% over best 
check during rabi 2019-20 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

110

110

111

112

110

114

117

104.7

6.7

5.6

161

161

161

159

160

159

160

152.6

7.8

10.4

168

184

184

178

183

173

206

154.3

13.5

10.7

152.2

148.2

146.7

146.4

144.9

120.3

126.8

97.1

14.8

12.8

IMLSB 571-2 × IMLSB 1510

IMLSB 1298-6 × IMLSB 1062-1-2-1

IMLSB 1510 × IMLSB 406-2

IMLSB 1299-5 × BML 7

IMLSB 1510 × BML 7

Mean

CV (%)

LSD (5%)

20.0

16.9

15.7

15.5

14.3

-

-

-

-

-

IMHSB 19R-3052

IMHSB 19R-3075

IMHSB 19R-3086

IMHSB 19R-1128

IMHSB 19R-1131

NK 7720 (C 4: late)

P 3522 (C 5: late)

Sl.
No. 

Pedigree DTA DTM  PH
(cm)

GY
(q/ha)

SUP
(%)

Hybrid

DTA: Days to anthesis, DTM: Days to maturity, PH: Plant height, GY: Grain Yield, SUP (%): Yield superiority over best Check

Table 1.10: Yield performance of experimental maize hybrids out yielding best check by >10% during kharif 2020 at 
Begusarai and Ludhiana

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

52

51

50

51

49

54

54

52

54

53

53

51

50

52

55

56

54

52.6

8.6

4.6

170

205

214

195

181

188

193

188

221

186

213

201

167

216

177

178

166

200.5

7.8

14.8

69.0

68.6

68.1

66.7

66.1

64.2

63.4

63.8

63.2

62.2

61.8

61.2

55.4

47.6

44.7

36.0

29.2

46.2

14.8

4.6

24.6

23.9

22.8

20.3

19.3

15.8

14.4

15.1

14.0

12.3

11.6

10.5

 -

 -

 -

 -

 -

 -

 -

 -

IMLSB 119-2 × IMLSB 1062-1-2

IMLSB 1510 × BML 6

IMLSB 800-1 × IMLSB 406-1

IMLSB 2077 × BML 7

IMLSB 37-2 × LM 14

IMLSB 883-1 × IMLSB 388-1

IMLSB 334B-2 × LM 13

LM 14 × IMLSB 1299-5

IMLSB 1011-2× LM 13

IMLSB 1043-1-1 × BML 6

IMLSB 1041-4-2× LM 13

WNC-40252 × LM 14

Mean

CV (%)

LSD (5%)

1

2

3

4

5

6

7

8

9

10

11

12

- 

- 

 -

- 

- 

- 

- 

 -

IMHSB 20K-15

IMHSB 20K-96

IMHSB 20K-66

IMHSB 20K-105

IMHSB 20K-195

IMHSB 20K-72

IMHSB 20K-140

IMHSB 20K-112

IMHSB 20K-162

IMHSB 20K-81

IMHSB 20K-163

IMHSB 20K-262

DKC 7074 (C 1)

CHM 08-287 (C 2)

BIO 9544 (C 3)

DHM 121 (C 4)

NK 6240 (C 5)

Sl.
No. 

Pedigree DTA PH
(cm)

GY
(q/ha)

SUP
(%)

Name of entry

Location: Begusarai 

Rank

8 9



Table 1.8: Yield potential and important traits of medium duration experimental hybrid combinations yielding
>10% over best check during rabi 2019-20

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

107

109

112

109

104

104

113

105

107

111

102

114

109

110

103

111

101

106

114

106

104.7

6.7

5.6

155

150

159

152

154

149

154

155

150

152

152

149

155

148

151

158

149

152

154

154

152.6

7.8

10.4

166

207

178

174

174

161

177

166

168

170

171

179

161

156

173

174

166

146

169

175

154.3

13.5

10.7

154.5

149.8

149.1

149.0

148.0

146.8

146.6

145.7

144.6

144.6

144.1

143.9

143.4

141.3

141.1

140.4

140.1

83.4

117.8

116.9

97.1

14.8

12.8

DTA: Days to anthesis, DTM: Days to maturity, PH: Plant height, GY: Grain Yield, SUP (%): Yield superiority over best Check

IMLSB 571-2 × IMLSB 406-2

IMLSB 2039 × BML 7

IMLSB 274-1 × BML 7

IMLSB 1045-4-1 × LM 13

IMLSB 100 × LM 13

IMLSB 114-1 × IMLSB 1062-1-2-1

IMLSB 1292-2 × BML 7

IMLSB 452-2 × BML 6

IMLSB 1043-1-1 × BML 6

IMLSB 1298-8 × BML 6

IMLSB 100 × IMLSB 207-2

IMLSB 467-2 × LM 13

IMLSB 406-2 × IMLSB 414-1

IMLSB 83-1 × IMLSB 1299-5

IMLSB 481-1 × LM 13

IMLSB 617-1 × IMLSB 406-2

IMLSB 173-1 × BML 6

Mean

CV (%)

LSD (5%)

21.8

18.2

17.6

17.5

16.7

15.8

15.6

14.9

14.1

14.0

13.6

13.5

13.1

11.4

11.3

10.7

10.5

-

-

-

-

-

-

IMHSB 19R-3050

IMHSB 19R-1121

IMHSB 19R-1153

IMHSB 19R-1197

IMHSB 19R-1016

IMHSB 19R-3013

IMHSB 19R-1113

IMHSB 19R-1163

IMHSB 19R-1108

IMHSB 19R-1117

IMHSB 19R-3093

IMHSB 19R-1165

IMHSB 19R-3167

IMHSB 19R-3011

IMHSB 19R-1252

IMHSB 19R-3054

IMHSB 19R-1144

DMRH 1301(C1: medium)

Bio 9544 (C 2: medium)

P 3396 (C 3: medium)

Sl.
No. 

Pedigree DTA DTM  PH
(cm)

GY
(q/ha)

SUP
(%)

Hybrid

Evaluation of fresh crosses for yield and related traits – 
normal corn for kharif season

A set of 275 experimental hybrids generated through line × 
tester and diallel design along with some selected hybrid 
combinations of medium and late maturity duration were 
evaluated in α-lattice design during kharif 2020 at 

RMR&SPC, Begusarai and ICAR-IIMR, Ludhiana to identify 
high yielding hybrids for the kharif season. Twelve 
experimental hybrids at Begusarai and 17 at Ludhiana showed 
>10% yield superiority over the best check hybrid as shown in 
Table 1.10.  One hybrid, viz., IMLSB 883-1 × IMLSB 388-1 
showed superiority over the check at both the location.

Table 1.9: Yield potential and important traits of late duration experimental hybrid combinations yielding >10% over best 
check during rabi 2019-20 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

110

110

111

112

110

114

117

104.7

6.7

5.6

161

161

161

159

160

159

160

152.6

7.8

10.4

168

184

184

178

183

173

206

154.3

13.5

10.7

152.2

148.2

146.7

146.4

144.9

120.3

126.8

97.1

14.8

12.8

IMLSB 571-2 × IMLSB 1510

IMLSB 1298-6 × IMLSB 1062-1-2-1

IMLSB 1510 × IMLSB 406-2

IMLSB 1299-5 × BML 7

IMLSB 1510 × BML 7

Mean

CV (%)

LSD (5%)

20.0

16.9

15.7

15.5

14.3

-

-

-

-

-

IMHSB 19R-3052

IMHSB 19R-3075

IMHSB 19R-3086

IMHSB 19R-1128

IMHSB 19R-1131

NK 7720 (C 4: late)

P 3522 (C 5: late)

Sl.
No. 

Pedigree DTA DTM  PH
(cm)

GY
(q/ha)

SUP
(%)

Hybrid

DTA: Days to anthesis, DTM: Days to maturity, PH: Plant height, GY: Grain Yield, SUP (%): Yield superiority over best Check

Table 1.10: Yield performance of experimental maize hybrids out yielding best check by >10% during kharif 2020 at 
Begusarai and Ludhiana

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

52

51

50

51

49

54

54

52

54

53

53

51

50

52

55

56

54

52.6

8.6

4.6

170

205

214

195

181

188

193

188

221

186

213

201

167

216

177

178

166

200.5

7.8

14.8

69.0

68.6

68.1

66.7

66.1

64.2

63.4

63.8

63.2

62.2

61.8

61.2

55.4

47.6

44.7

36.0

29.2

46.2

14.8

4.6

24.6

23.9

22.8

20.3

19.3

15.8

14.4

15.1

14.0

12.3

11.6

10.5

 -

 -

 -

 -

 -

 -

 -

 -

IMLSB 119-2 × IMLSB 1062-1-2

IMLSB 1510 × BML 6

IMLSB 800-1 × IMLSB 406-1

IMLSB 2077 × BML 7

IMLSB 37-2 × LM 14

IMLSB 883-1 × IMLSB 388-1

IMLSB 334B-2 × LM 13

LM 14 × IMLSB 1299-5

IMLSB 1011-2× LM 13

IMLSB 1043-1-1 × BML 6

IMLSB 1041-4-2× LM 13

WNC-40252 × LM 14

Mean

CV (%)

LSD (5%)

1

2

3

4

5

6

7

8

9

10

11

12

- 

- 

 -

- 

- 

- 

- 

 -

IMHSB 20K-15

IMHSB 20K-96

IMHSB 20K-66

IMHSB 20K-105

IMHSB 20K-195

IMHSB 20K-72

IMHSB 20K-140

IMHSB 20K-112

IMHSB 20K-162

IMHSB 20K-81

IMHSB 20K-163

IMHSB 20K-262

DKC 7074 (C 1)

CHM 08-287 (C 2)

BIO 9544 (C 3)

DHM 121 (C 4)

NK 6240 (C 5)

Sl.
No. 

Pedigree DTA PH
(cm)

GY
(q/ha)

SUP
(%)

Name of entry

Location: Begusarai 

Rank

8 9



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

51

51

52

52

50

53

50

51

52

51

50

52

52

50

54

54

52

51

50

51

55

55

50.9

10.8

5.9

226

222

240

186

252

236

230

209

200

243

177

238

210

231

214

226

223

228

175

174

185

177

187.2

12.8

13.9

84.8

82.7

81.8

80.4

79.7

79.2

78.6

78.2

76.8

76.2

74.6

74.4

74.3

74.1

74.1

73.2

73.2

66.1

52.3

51.0

49.2

27.6

36.8

16.8

3.9

28.2

25.1

23.8

21.7

20.6

19.8

18.9

18.3

16.1

15.3

12.9

12.6

12.4

12.1

12.1

10.8

10.7

  -

 -

 -

 -

 -

 -

 -

 -

IMLSB 406-1 × LM 13

IMLSB 387-1 × LM 13

WNC33191 × LM 13

IMLSB 571-1 × IMLSB 406-1

IMLSB 2003 × LM 14

IMLSB 976-2 × BML 7

IMLSB 406-2 × IMLSB 388-1

IMLSB 883-1 × IMLSB 388-1

IMLSB 274-1 × BML 7

IMLSB 537-2 × LM 13

IMLSB 837-2 × LM 14

IMLSB 1292-1 × LM 14

IMLSB 975-2 × BML 6

IMLSB3-1 × LM 13

IMLSB 173-3 × IMLSB 334B-1

IMLSB 173-2 × BML 7

IMLSB 814-2 × IMLSB 388-1

Mean

CV (%)

LSD (5%)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

- 

- 

- 

- 

- 

 -

 -

 -

IMHSB 20K-147

IMHSB 20K-145

IMHSB 20K-179

IMHSB 20K-60

IMHSB 20K-251

IMHSB 20K-78

IMHSB 20K-50

IMHSB 20K-72

IMHSB 20K-30

IMHSB 20K-152

IMHSB 20K-234

IMHSB 20K-246

IMHSB 20K-75

IMHSB 20K-120

IMHSB 20K-22

IMHSB 20K-20

IMHSB 20K-68

CMH 08-287 (C)

DKC 7074 (C)

NK 6240 (C)

Bio 9544 (C)

DHM 121 (C)

Sl.
No. 

Pedigree DTA PH
(cm)

GY
(q/ha)

SUP
(%)

Name of entry

Location: Ludhiana 

Rank

DTA: Days to anthesis, PH: Plant height, GY: Grain Yield, SUP (%): Yield superiority over best Check, C: Check

Evaluation of experimental hybrids – QPM

Forty five experimental hybrids along with four checks (QPM: 
2 and Normal: 2) were evaluated during kharif 2020 at 
ICAR-IIMR, Ludhiana. Two experimental hybrids, viz., DQL 
2064 × DQL 2124 and DQL 2209(P1) × CLQ 40 outperformed 

the popular normal hybrid Bio 9544. Though, the normal 
check hybrid CP 858 was the best performing hybrid in the 
trial, 6 hybrids outperformed the best QPM check (HQPM 4). 
The detailed performance of the hybrids is given in the 
(Table 1.11.)

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

DQL 2018 × DQL 2306

DQL 2018 × DQL 2313

DQL 2018 × DQL 2330

DQL 2064 × DQL 2303

DQL 2064 × DQL 2306

DQL 2064 × DQL 2311

DQL 2064 × DQL 2124

DQL 2099 × DQL 2311

DQL 2169-1 × DQL 2313

DQL 2184 × DQL 2311

DQL 2184 × DQL 2313

DQL 2184 × DQL 2124

DQL 2184 × DQL 2234

DQL 2184 × DQL 2238

DQL 2184 × DQL 2192

DQL 2184 × DQL 2099

DQL 2192 × DQL 2064

DQL 2209 × DQL 2234-5

DQL 2209 (P1) × CLQ 40

DQL 2215-2 × HKI 193-1

DQL 2215-2 × DQL 2306

DQL 2234(C1) × DQL 2313

DQL 2234-5 × DQL 2184

DQL 2234-5 × DQL 2192

Sl.
No. 

Hybrid

48

52

50

49

50

52

53

53

52

50

51

50

48

50

55

53

50

50

51

48

47

54

51

50

DTA

55.1

61.5

59.2

42.0

74.1

78.0

98.2

81.6

59.1

81.0

78.1

55.1

77.3

42.7

43.1

82.8

81.2

4.6

87.5

61.7

72.3

62.0

53.0

26.1

GY
(q/ha)

50

52

51

51

51

53

57

53

53

51

52

51

50

52

55

54

51

51

52

50

48

57

52

51

DTA

Table 1.11: Performance of QPM maize hybrids for grain yield relative to normal check 

 25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

DQL 2290 × DQL 2192

DQL 2292 × DQL 2234

DQL 2301 × HKI 163

DQL 2301 × DQL 2192

DQL 2304 × DQL 2170-2

DQL 2311 × CML-161 (C.S)

DQL 2317 × DQL 2330

CLQ 40 × DQL 2234-5

CLQ 40 × DQL 2099

DQL 2124 × DQL 2099

DQL 2099 × DQL 2313

DQL 2234-5 × DQL 2317

CLQ-40 × DQL 2306

DQL 2313 × DQL 2018-1

CML 161 × DQL 2311

HQPM 1 (C)

HQPM 4 (C)

HQPM 5 (C)

HQPM 7 (C)

CP 858 (C)

BIO 9544 (C)

CV (%)

LSD (5%)

Sl.
No. 

Hybrid

56

51

56

54

50

49

46

46

51

56

57

45

50

54

50

54

52

55

54

54

53

-

-

DTA

27.5

68.4

36.1

69.3

59.2

82.1

40.5

42.1

81.6

15.7

70.5

46.4

42.2

65.5

39.1

40.7

78.9

57.6

63.7

115.6

86.6

8.8

11.0

GY
(q/ha)

55

52

56

55

51

50

47

48

52

55

59

46

48

55

52

55

53

56

55

55

53

-

-

DTA

DTA: Days to anthesis, DTS: Days to silking, GY: Grain yield, 
C: Check

Testing of CMS based hybrids–baby corn

A set of 15 experimental baby hybrids were developed through 
crossing among the CMS lines which were evaluated during 
kharif 2020 at Ladhowal farm Ludhiana. The experiment was 
laid out in RCBD design with two replications with three 
meter row length along withtwo checks (G 5414 and HM 4). 
Among the 17 hybrids, one hybrid was found superior over 
both the checks which need to be confirmed further (Table 
1.12, Figure 1.5). 

1.

2.

3.

IBCH 1

HM 4 (Check 1)

G 5414 (Check 2)

CV (%)

LSD (5%)

Sl.
No. 

Hybrid Yield
(q/ha) 

33.4**

-

-

-

-

16.9

12.7

13.9

13.7

2.9

Table 1.12: Superiority of baby corn hybrid over check

21.8*

-

-

-

-

Sup. (%)
over
HM 4 

Sup. (%)
over 
G 5417

C: Check, Sup: Superiority
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1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

51

51

52

52

50

53

50

51

52

51

50

52

52

50

54

54

52

51

50

51

55

55

50.9

10.8

5.9

226

222

240

186

252

236

230

209

200

243

177

238

210

231

214

226

223

228

175

174

185

177

187.2

12.8

13.9

84.8

82.7

81.8

80.4

79.7

79.2

78.6

78.2

76.8

76.2

74.6

74.4

74.3

74.1

74.1

73.2

73.2

66.1

52.3

51.0

49.2

27.6

36.8

16.8

3.9

28.2

25.1

23.8

21.7

20.6

19.8

18.9

18.3

16.1

15.3

12.9

12.6

12.4

12.1

12.1

10.8

10.7

  -

 -

 -

 -

 -

 -

 -

 -

IMLSB 406-1 × LM 13

IMLSB 387-1 × LM 13

WNC33191 × LM 13

IMLSB 571-1 × IMLSB 406-1

IMLSB 2003 × LM 14

IMLSB 976-2 × BML 7

IMLSB 406-2 × IMLSB 388-1

IMLSB 883-1 × IMLSB 388-1

IMLSB 274-1 × BML 7

IMLSB 537-2 × LM 13

IMLSB 837-2 × LM 14

IMLSB 1292-1 × LM 14

IMLSB 975-2 × BML 6

IMLSB3-1 × LM 13

IMLSB 173-3 × IMLSB 334B-1

IMLSB 173-2 × BML 7

IMLSB 814-2 × IMLSB 388-1

Mean

CV (%)

LSD (5%)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

- 

- 

- 

- 

- 

 -

 -

 -

IMHSB 20K-147

IMHSB 20K-145

IMHSB 20K-179

IMHSB 20K-60

IMHSB 20K-251

IMHSB 20K-78

IMHSB 20K-50

IMHSB 20K-72

IMHSB 20K-30

IMHSB 20K-152

IMHSB 20K-234

IMHSB 20K-246

IMHSB 20K-75

IMHSB 20K-120

IMHSB 20K-22

IMHSB 20K-20

IMHSB 20K-68

CMH 08-287 (C)

DKC 7074 (C)

NK 6240 (C)

Bio 9544 (C)

DHM 121 (C)

Sl.
No. 

Pedigree DTA PH
(cm)

GY
(q/ha)

SUP
(%)

Name of entry

Location: Ludhiana 

Rank

DTA: Days to anthesis, PH: Plant height, GY: Grain Yield, SUP (%): Yield superiority over best Check, C: Check

Evaluation of experimental hybrids – QPM

Forty five experimental hybrids along with four checks (QPM: 
2 and Normal: 2) were evaluated during kharif 2020 at 
ICAR-IIMR, Ludhiana. Two experimental hybrids, viz., DQL 
2064 × DQL 2124 and DQL 2209(P1) × CLQ 40 outperformed 

the popular normal hybrid Bio 9544. Though, the normal 
check hybrid CP 858 was the best performing hybrid in the 
trial, 6 hybrids outperformed the best QPM check (HQPM 4). 
The detailed performance of the hybrids is given in the 
(Table 1.11.)

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

DQL 2018 × DQL 2306

DQL 2018 × DQL 2313

DQL 2018 × DQL 2330

DQL 2064 × DQL 2303

DQL 2064 × DQL 2306

DQL 2064 × DQL 2311

DQL 2064 × DQL 2124

DQL 2099 × DQL 2311

DQL 2169-1 × DQL 2313

DQL 2184 × DQL 2311

DQL 2184 × DQL 2313

DQL 2184 × DQL 2124

DQL 2184 × DQL 2234

DQL 2184 × DQL 2238

DQL 2184 × DQL 2192

DQL 2184 × DQL 2099

DQL 2192 × DQL 2064

DQL 2209 × DQL 2234-5

DQL 2209 (P1) × CLQ 40

DQL 2215-2 × HKI 193-1

DQL 2215-2 × DQL 2306

DQL 2234(C1) × DQL 2313

DQL 2234-5 × DQL 2184

DQL 2234-5 × DQL 2192

Sl.
No. 

Hybrid

48

52

50

49

50

52

53

53

52

50

51

50

48

50

55

53

50

50

51

48

47

54

51

50

DTA

55.1

61.5

59.2

42.0

74.1

78.0

98.2

81.6

59.1

81.0

78.1

55.1

77.3

42.7

43.1

82.8

81.2

4.6

87.5

61.7

72.3

62.0

53.0

26.1

GY
(q/ha)

50

52

51

51

51

53

57

53

53

51

52

51

50

52

55

54

51

51

52

50

48

57

52

51

DTA

Table 1.11: Performance of QPM maize hybrids for grain yield relative to normal check 

 25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. 

DQL 2290 × DQL 2192

DQL 2292 × DQL 2234

DQL 2301 × HKI 163

DQL 2301 × DQL 2192

DQL 2304 × DQL 2170-2

DQL 2311 × CML-161 (C.S)

DQL 2317 × DQL 2330

CLQ 40 × DQL 2234-5

CLQ 40 × DQL 2099

DQL 2124 × DQL 2099

DQL 2099 × DQL 2313

DQL 2234-5 × DQL 2317

CLQ-40 × DQL 2306

DQL 2313 × DQL 2018-1

CML 161 × DQL 2311

HQPM 1 (C)

HQPM 4 (C)

HQPM 5 (C)

HQPM 7 (C)

CP 858 (C)

BIO 9544 (C)

CV (%)

LSD (5%)

Sl.
No. 

Hybrid

56

51

56

54

50

49

46

46

51

56

57

45

50

54

50

54

52

55

54

54

53

-

-

DTA

27.5

68.4

36.1

69.3

59.2

82.1

40.5

42.1

81.6

15.7

70.5

46.4

42.2

65.5

39.1

40.7

78.9

57.6

63.7

115.6

86.6

8.8

11.0

GY
(q/ha)

55

52

56

55

51

50

47

48

52

55

59

46

48

55

52

55

53

56

55

55

53

-

-

DTA

DTA: Days to anthesis, DTS: Days to silking, GY: Grain yield, 
C: Check

Testing of CMS based hybrids–baby corn

A set of 15 experimental baby hybrids were developed through 
crossing among the CMS lines which were evaluated during 
kharif 2020 at Ladhowal farm Ludhiana. The experiment was 
laid out in RCBD design with two replications with three 
meter row length along withtwo checks (G 5414 and HM 4). 
Among the 17 hybrids, one hybrid was found superior over 
both the checks which need to be confirmed further (Table 
1.12, Figure 1.5). 

1.

2.

3.

IBCH 1

HM 4 (Check 1)

G 5414 (Check 2)

CV (%)

LSD (5%)

Sl.
No. 

Hybrid Yield
(q/ha) 

33.4**

-

-

-

-

16.9

12.7

13.9

13.7

2.9

Table 1.12: Superiority of baby corn hybrid over check

21.8*

-

-

-

-

Sup. (%)
over
HM 4 

Sup. (%)
over 
G 5417

C: Check, Sup: Superiority

10 11



IBCH 1

IBCH 3

Figure 1.5: Experimental superior baby corn 
hybridsover the check

Maize Genetic Resource Management

Introduction of germplasm

To strengthen the baby corn programme, 9 accessions of 
inbred lines were imported for the development of silkless 
baby corn from the Maize Genetic Stock Center, University of 
Illinois, USA. The EC numbers of the imported accessions 
are EC 1040934 - EC 1040942. Further, 84 new sources of 
specialty corn sources were procured from CIMMYT, India 

which includes sweet corn (55), popcorn (19) and baby corn 
(10). The sweet corn germplasm includes F s (14), populations 2

(2) and inbred lines (39), carrying the mutant shrunken 2 
allele. The sweet corn germplasm was derived or developed 
from different sources namely Hawaii sugar,Boli, CHH, 
DoceOpaco, Dura, Hawaii sugar, Jali, MCH, Sina and Sono. 
Out of the 84 new source of specialty corn germaplsm, 57 (37 
sweet corn; 14 popcorn; 6 baby corn) were maintained through 
self-pollination during spring 2020 at ICAR-IIMR, Ludhiana.

Characterization of germplasm

Study of population structure of tropical maize germplasm 
using Genotyping by Sequencing (GBS) 

An association mapping panel (AMP) of 350 diverse maize 
inbred lines was used to study the population structure. 
The genotypes were subjected to Genotype by sequencing 
(GBS). The GBS libraries were prepared by restriction 
digestion of DNA of each of the line with ApeKI, followed by 
ligation with barcoded adapters. The libraries were pooled and 
sequenced using Illumina TrueSeq Version 3.0 single end 
sequencing chemistry with read lengths of 151 bp on HiSeq 
x10 Platform. Reads with minimum Q score of 20 across were 
considered for further analysis. These reads were sorted and 
de-multiplexed according to their barcode. The filtered 
sequence tags were aligned to the already available draft 
genome sequence of the maize genome using Burrows-
Wheeler alignment tool (BWA). Further, pipeline parameters 
were used for SNP calling and genotyping using GATK and 
vcftools. Total 60227 SNPs which were found after filtering at 
minor alleles frequency (MAF) ≥ 0.05,were usedto study the 
population structure and linkage disequilibrium (LD). The 
chromosomes wise distribution of these SNPs at various MAF 
have been given in Table 1.13, where the highest numbers of 
SNPs were detected on chromosome 1 and lowest on 
chromosome 10. Out of 60227, total 20085 SNPs were found 
unique at MAF ≥ 0.05 in the panel. The sufficient numbers of 
SNPs and allelic variationwereobserved in the germplasm 
which can be further utilized genome wide association studies 
(GWAS) in future. 

Table 1.13: Chromosome wise details of the SNPs found at various minor alleles frequencies (MAF) in the AMP

Chr. 1

Chr. 2

Chr. 3

Chr. 4

Chr. 5

Chr. 6

Chr. 7

Chr. 8

Chr. 9

Chr. 10

Total

Chromosome
Nos.

Chromosomes wise number of SNPs at various minor alleles frequency (MAF)
MAF ≥ 0.1

6946

5377

5757

6270

5142

3523

4456

4134

2618

1325

45548

MAF ≥ 0.2

3413

2505

2801

2990

2265

1582

2093

1996

1253

409

21307

MAF ≥ 0.3

1753

1303

1271

1484

1129

742

1044

1024

671

167

10588

MAF ≥ 0.4

707

578

569

616

483

324

374

464

299

56

4470

Unique Loci

2906

2299

2353

2676

2270

1511

1983

1733

1080

1274

20085

MAF≥ 0.05

8976

7173

7405

8293

6823

4624

6053

5345

3368

2167

60227

The data set of 60227 SNPs was used to study the population 
structure of the selected germplasm using set parameters 
for population admixture model and correlated frequency 
of alleles (Pritchard et al. 2000). The hypothetical sub 
populations were considered as = 2–8 and, the package was K
run with three independent runs for each . Length of burn-in K
period and number of iterations were set at 1,50,000. A model-
based clustering algorithm was applied that identified 
subgroups with distinctive allele frequencies. Analysis of 
genetic variation and population structure provided evidence 
of partial sub-structure in the maize AMP. The highest 
likelihood value [ )] for each run was maximum at ln Pr (X|K
K= 6 ), therefore there are six possible sub-(Figure 1.6
structures in the association mapping panel . It (Figure 1.7)
clearly depicts that each subgroup is diverse from others and 
therefore it can be considered for GWAS.

Figure 1.6: Population structure estimated in the panel.
The average highest likelihood value [ln Pr (X | K)]

for each run was found maximum at K= 6

Figure 1.7: Barplots showing diversity in the population structure studied using the 60227 SNPs markers.
The optimum sub-populations were obtained at K = 6

Molecular dissection of popping related traits 

Popping traits of popcorn are considered as very important 
from the commercial point of view. The 198 F recombinant 8 

inbred lines (RILs) derived from the cross between HKIPC 4B 
(popping percentage of 80–85%) × CML 269 (popping 
percentage of 35–40%) were characterized along with their 
parents for seed and popping traits over the three locations 
viz., Delhi, Ludhiana and Begusarai during kharif (2019), 
spring (2019) and rabi (2018-19), respectively. The sufficient 

genetic variability was observed in the RILs and the parents 
for target traits. All the three testing environments were found 
different and the best performing RILs, viz., RL4 (M15-12), 
RL51 (M15-107), RL73 (M15-138), RL74 (M15-139), RL85 
(M15-152), RL87 (M15-155), RL141 (M15-253), RL163 
(M15-279) were identified. The summary of the average 
values of popping related traits over the three environments 
have given in (Table 1.14).

Table 1.14: Descriptive statistics for popping and seed traits over the three environments

Variable

Popping Percentage (PP)

Flake Volume (FV) 

Popping expansion volume (PEV) 

100 Seeds weight (TW)

Min. 

15.65%

314.00 cm /gm

1.57

8.99 gm

Max.

95.36%

3484.44 cm /gm

21.36

28.62 gm

Mean

67.19 ± 1.28%

3177.73 ± 5.98  cm /gm

7.96 ± 0.26

17.29 ± 0.24 gm

DeltaK = mean(|L”(K)|) / sd(L(K))
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Figure 1.5: Experimental superior baby corn 
hybridsover the check

Maize Genetic Resource Management

Introduction of germplasm

To strengthen the baby corn programme, 9 accessions of 
inbred lines were imported for the development of silkless 
baby corn from the Maize Genetic Stock Center, University of 
Illinois, USA. The EC numbers of the imported accessions 
are EC 1040934 - EC 1040942. Further, 84 new sources of 
specialty corn sources were procured from CIMMYT, India 

which includes sweet corn (55), popcorn (19) and baby corn 
(10). The sweet corn germplasm includes F s (14), populations 2

(2) and inbred lines (39), carrying the mutant shrunken 2 
allele. The sweet corn germplasm was derived or developed 
from different sources namely Hawaii sugar,Boli, CHH, 
DoceOpaco, Dura, Hawaii sugar, Jali, MCH, Sina and Sono. 
Out of the 84 new source of specialty corn germaplsm, 57 (37 
sweet corn; 14 popcorn; 6 baby corn) were maintained through 
self-pollination during spring 2020 at ICAR-IIMR, Ludhiana.

Characterization of germplasm

Study of population structure of tropical maize germplasm 
using Genotyping by Sequencing (GBS) 

An association mapping panel (AMP) of 350 diverse maize 
inbred lines was used to study the population structure. 
The genotypes were subjected to Genotype by sequencing 
(GBS). The GBS libraries were prepared by restriction 
digestion of DNA of each of the line with ApeKI, followed by 
ligation with barcoded adapters. The libraries were pooled and 
sequenced using Illumina TrueSeq Version 3.0 single end 
sequencing chemistry with read lengths of 151 bp on HiSeq 
x10 Platform. Reads with minimum Q score of 20 across were 
considered for further analysis. These reads were sorted and 
de-multiplexed according to their barcode. The filtered 
sequence tags were aligned to the already available draft 
genome sequence of the maize genome using Burrows-
Wheeler alignment tool (BWA). Further, pipeline parameters 
were used for SNP calling and genotyping using GATK and 
vcftools. Total 60227 SNPs which were found after filtering at 
minor alleles frequency (MAF) ≥ 0.05,were usedto study the 
population structure and linkage disequilibrium (LD). The 
chromosomes wise distribution of these SNPs at various MAF 
have been given in Table 1.13, where the highest numbers of 
SNPs were detected on chromosome 1 and lowest on 
chromosome 10. Out of 60227, total 20085 SNPs were found 
unique at MAF ≥ 0.05 in the panel. The sufficient numbers of 
SNPs and allelic variationwereobserved in the germplasm 
which can be further utilized genome wide association studies 
(GWAS) in future. 

Table 1.13: Chromosome wise details of the SNPs found at various minor alleles frequencies (MAF) in the AMP

Chr. 1

Chr. 2

Chr. 3

Chr. 4

Chr. 5

Chr. 6

Chr. 7

Chr. 8

Chr. 9

Chr. 10

Total

Chromosome
Nos.

Chromosomes wise number of SNPs at various minor alleles frequency (MAF)
MAF ≥ 0.1

6946
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6270

5142
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The data set of 60227 SNPs was used to study the population 
structure of the selected germplasm using set parameters 
for population admixture model and correlated frequency 
of alleles (Pritchard et al. 2000). The hypothetical sub 
populations were considered as = 2–8 and, the package was K
run with three independent runs for each . Length of burn-in K
period and number of iterations were set at 1,50,000. A model-
based clustering algorithm was applied that identified 
subgroups with distinctive allele frequencies. Analysis of 
genetic variation and population structure provided evidence 
of partial sub-structure in the maize AMP. The highest 
likelihood value [ )] for each run was maximum at ln Pr (X|K
K= 6 ), therefore there are six possible sub-(Figure 1.6
structures in the association mapping panel . It (Figure 1.7)
clearly depicts that each subgroup is diverse from others and 
therefore it can be considered for GWAS.

Figure 1.6: Population structure estimated in the panel.
The average highest likelihood value [ln Pr (X | K)]

for each run was found maximum at K= 6

Figure 1.7: Barplots showing diversity in the population structure studied using the 60227 SNPs markers.
The optimum sub-populations were obtained at K = 6

Molecular dissection of popping related traits 

Popping traits of popcorn are considered as very important 
from the commercial point of view. The 198 F recombinant 8 

inbred lines (RILs) derived from the cross between HKIPC 4B 
(popping percentage of 80–85%) × CML 269 (popping 
percentage of 35–40%) were characterized along with their 
parents for seed and popping traits over the three locations 
viz., Delhi, Ludhiana and Begusarai during kharif (2019), 
spring (2019) and rabi (2018-19), respectively. The sufficient 

genetic variability was observed in the RILs and the parents 
for target traits. All the three testing environments were found 
different and the best performing RILs, viz., RL4 (M15-12), 
RL51 (M15-107), RL73 (M15-138), RL74 (M15-139), RL85 
(M15-152), RL87 (M15-155), RL141 (M15-253), RL163 
(M15-279) were identified. The summary of the average 
values of popping related traits over the three environments 
have given in (Table 1.14).

Table 1.14: Descriptive statistics for popping and seed traits over the three environments

Variable

Popping Percentage (PP)

Flake Volume (FV) 

Popping expansion volume (PEV) 

100 Seeds weight (TW)

Min. 

15.65%

314.00 cm /gm

1.57

8.99 gm

Max.

95.36%

3484.44 cm /gm

21.36

28.62 gm

Mean

67.19 ± 1.28%

3177.73 ± 5.98  cm /gm

7.96 ± 0.26
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The 6527 polymorphic SNPs between the parents were used to 
characterize the RILs, linkage map construction and mapping 
studies ( ). The total map length covered was of Table 1.15
2124.3 cM with an average interval of 0.33 cM. The CIM 
algorithms implemented in the WinCart 2.5 software and ICI 
mapping was used for QTL analysis. The QTLs explaining ≥ 
10% of the phenotypic variation at LOD threshold ≥2.5 was 

declared as the major QTLs.Total 15 QTLs (major: 5  ; minor: 
10 ) were mapped for various popping related traits and was 
distributed over all the chromosomes except chromosome 10. 
The detail of QTLs observed for different traits has been 
presented in  ( ). The QTLs could explain Table 1.16 Figure 1.8
the phenotypic variability in the range of 4.71 to 29.51% for 
different traits. 

Table 1.15: The chromosomal distribution of SNPs used for filtering and mapping studies 

Chromosomes
(Chr.)

Total SNPs
detected

No. of effective SNPs 
(after filtration)

Map length
(in cM)

Average marker
distance (in cM)

Chr. 1

Chr. 2

Chr. 3

Chr. 4

Chr. 5

Chr. 6

Chr. 7

Chr. 8

Chr. 9

Chr. 10

Total 

9532

7063

7274

7476

6988

4579

5432

5471

4520

4431

62766

746

1216

845

315

851

281

575

1074

314

310

6527

192.74

256.57

323.91

218.38

195.30

211.17

221.93

199.45

123.01

181.83

2124.30

0.26

0.21

0.38

0.69

0.23

0.75

0.39

0.19

0.39

0.59

0.33

Table 1.16: Details of QTLs identified for various popping related traits in different environments

QTL-trait 

QTL-K1-TW

QTL-K2-TW

QTL-R1-TW

QTL-S1-TW

QTL-S2-TW

QTL-K1-PEV

QTL-K2-PEV

QTL-R1-PEV

QTL-S1-PEV

QTL-S2-PEV

QTL-K1-PP

QTL-K2-PP

QTL-R1-PP

QTL-R2-PP

QTL-S1-PP

QTL-K1-FV

QTL-R1-FV

E1 

E1 

E3 

E2 

E2 

E1 

E1 

E3 

E2 

E2 

E1 

E1 

E3 

E3 

E2 

E1 

E3 

S3_23175509 (30.50)

S7_9887965 (106.50)

S3_23175509 (30.50)

S3_23175509 (30.50)

S4_211710732 (129.50)

S5_47725107 (41.50)

S1_38641391 (92.50)

S5_47725107 (41.50)

S5_47725107 (41.50)

S1_56030859 (82.50)

S6_14741577 (71.50)

S2_194008793 (130.50)

S6_14741577 (71.50)

S7_160762355 (39.50)

S6_14741577 (71.50)

S9_8647870 (24.50)

S9_8647870 (24.50)

-0.61

1.10

-1.05

-0.61

-1.22

-5.88

-1.72

-5.88

-5.88

-1.02

0.05

-5.83

0.05

4.88

0.05

-0.24

-0.14

Env. 

3

7

3

3

4

5

1

5

5

1

6

2

6

7

6

9

9

Chr. 

3.09

7.01

3.09

3.09

4.09

5.03

1.03

5.03

5.03

1.04

6.01

2.07

6.01

7.04

6.01

9.00

9.00

Bin

29.12

102.00

29.13

29.13

129.00

41.09

92.00

41.12

41.12

82.00

61.01

130.00

62.02

35.00

61.01

24.01

24.12

Position
(cM)

S3_22126143 (27.50)

S7_9546686 (93.50)

S3_22126143 (27.50)

S3_22126143 (27.50)

S4_243881848 (128.50)

S5_45815458 (40.50)

S1_38214573 (91.50)

S5_45815458 (40.50)

S5_45815458 (40.50)

S1_56168030 (81.50)

S6_9566475 (52.50)

S2_193005663 (129.50)

S6_9566475 (52.50)

S7_161599860 (29.50)

S6_9566475 (52.50)

S9_7505733 (22.50)

S9_7505733 (22.50)

Left Marker
(lower limit CI, cM)

Right Marker
(upper limit CI, cM)

3.89

2.17

3.89

3.89

2.83

2.56

2.84

2.56

2.56

3.06

2.61

2.13

2.63

2.20

2.61

3.13

3.23

LOD

22.60

7.02

22.60

22.60

9.84

18.19

11.06

18.19

18.19

9.72

16.60

8.25

17.54

5.28

16.60

9.15

9.36

PVE
(%)

Additive
effect 

QTL-trait 

QTL-R2-FV

QTL-S1-FV

QTL-K2-FV

QTL-R3-FV

QTL-S2-FV

QTL-AVG1-PP

QTL-AVG2-PP

QTL-FV-PEV

E3 

E2 

E1 

E3 

E2 

AVG

AVG

AVG

S8_134176095 (125.50)

S9_8647870 (24.50)

S9_72761454 (69.50)
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Figure 1.8: Chromosomal wise localization of QTLs identified for various popping related traits
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The 6527 polymorphic SNPs between the parents were used to 
characterize the RILs, linkage map construction and mapping 
studies ( ). The total map length covered was of Table 1.15
2124.3 cM with an average interval of 0.33 cM. The CIM 
algorithms implemented in the WinCart 2.5 software and ICI 
mapping was used for QTL analysis. The QTLs explaining ≥ 
10% of the phenotypic variation at LOD threshold ≥2.5 was 

declared as the major QTLs.Total 15 QTLs (major: 5  ; minor: 
10 ) were mapped for various popping related traits and was 
distributed over all the chromosomes except chromosome 10. 
The detail of QTLs observed for different traits has been 
presented in  ( ). The QTLs could explain Table 1.16 Figure 1.8
the phenotypic variability in the range of 4.71 to 29.51% for 
different traits. 

Table 1.15: The chromosomal distribution of SNPs used for filtering and mapping studies 

Chromosomes
(Chr.)

Total SNPs
detected

No. of effective SNPs 
(after filtration)

Map length
(in cM)

Average marker
distance (in cM)

Chr. 1

Chr. 2

Chr. 3

Chr. 4

Chr. 5

Chr. 6

Chr. 7

Chr. 8

Chr. 9

Chr. 10

Total 

9532

7063

7274

7476

6988

4579

5432

5471

4520

4431

62766

746

1216

845

315

851

281

575

1074

314

310

6527

192.74

256.57

323.91

218.38

195.30

211.17

221.93

199.45

123.01

181.83

2124.30

0.26

0.21

0.38

0.69

0.23

0.75

0.39

0.19

0.39

0.59

0.33

Table 1.16: Details of QTLs identified for various popping related traits in different environments
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QTL-R1-FV

E1 

E1 

E3 

E2 

E2 

E1 

E1 

E3 

E2 

E2 

E1 

E1 

E3 

E3 

E2 

E1 

E3 

S3_23175509 (30.50)
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S5_47725107 (41.50)
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PP: Popping Percentage; FV: Flake volume; PEV: Popping expansion volume; TW: Test weight; QTLs: Quantitative trait loci; 
LOD: logarithm of the odds; cM: Centimorgan. 

Figure 1.8: Chromosomal wise localization of QTLs identified for various popping related traits
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Identification of meta-QTLs for popping traits

Meta-QTL analysis was done to identify the consistent QTLs 
reported in different QTL mapping experiments using the 
software BioMercator v4.2. A total of 10 meta-QTLs were 
identified and 229 genes were shortlisted in these regions on 
expression basis(19 genes selected using KEGG pathways). 
The four meta-QTLs were considered important for popping 

traits having 5–8 QTLs clustered in regions (Figure 1.9). The 
QTLs for PEV (two) and seven meta-QTLs for traits PP, TW, 
PEV, FS were observed at chromosome 1, earlier also QTLs 
and meta-QTLs were reported on chromosome 1. Therefore 
the identified regions may be considered as an important 
region to utilize in enhancement of popping traits in maize.

Figure 1.9: Distribution of Ten meta-QTLs for popping traits on chr 1 and 6. (A) Seven meta-QTLs, viz., mQTL1_1, 
mQTL1_2, mQTL1_3, mQTL1_4, mQTL1_5,  mQTL1_6 and mQTL1_7 identified on chromosome 1 with an average 
number of markers of 25.75 and average marker interval distance of 13.70 cM. (B) Three meta-QTLs, viz., mQTL6_1, 
mQTL6_2, mQTL6_3 were identified on chromosome 6 having the corresponding values for marker number and interval 
were 16.40 and 15.97cM, respectively.

Characterization of white maize populations for yield 
contributing traits and population structure:

Twenty-seven white maize populations received from 
different sources (Table 1.17) were grown in two replications 

in RCBD design and each individual of the populations were 
characterized for different yield contributing traits, viz., 
Number of Row PerEar (NRPE), Number of Kernel Per Row 
(NKPR) and Hundred Seed Weight (HSWT).

Chromosome 1 Chromosome 6

Table 1.17: Populations characterized for yield contributing traits

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

POP 5

PL 27C25

P 102C4

P 29C5

P 64C1

P 42C8

P 30C8

P 91C0

PL 16C28

KDM 3006

NPGR 23

P34 C9

NBPGR 54

NBPGR 10

Sl.No. Populations Source

CIMMYT

CIMMYT

CIMMYT

CIMMYT

CIMMYT

CIMMYT

CIMMYT

CIMMYT

CIMMYT

Srinagar

NBPGR

CIMMYT

NBPGR

NBPGR

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

SMP 54

P 44C9

P 47C5

SMP 50

P 23

P 22C10

PL 28C13

KDM 3008

NBPGR 21

P 92C0

P 101

NBPGR 24

KDM 111

Sl.No. Populations Source

Srinagar

CIMMYT

CIMMYT

Srinagar

CIMMYT

CIMMYT

CIMMYT

Srinagar

NBPGR

CIMMYT

CIMMYT

NBPGR

Srinagar

Appreciable amount of variation for the yield contributing 
traits was observed in theses populations. Mean (mean of 
individual population) NRPE varied from 11.3–15.3 with 
grand mean (mean of all population) 13.6. Six populations, 
viz., P 29C5, P 64C1, P 42C8, SMP 50, P 23 and P 22C10 
were superior with mean 14.8, 15.3, 14.7, 14.7, 14.9 and 14.7, 
respectively (Figure 1.10). For NKPR, mean values of 
population ranged from 22.9–34.4 with grand mean 30.8. 

Three populations, viz., NBPGR 23, SMP 54 and P 44C9 
recorded much higher number of NKPR with mean value 
34.4, 33.3 and 34.2, respectively (Figure 1.11). Further, much 
variation for mean HSWT (24.9–35.2) were also present in 
these populations with grand mean 30.8. Five populations, 
viz., P 102C4 (33.5), P 44C9 (35.2), P 47C5 (33.4), P 92C0 
(32.9) and KDM 111 (32.7) were superior for HSWT than 
other populations (Figure 1.12). 

Figure 1.10: Variation in Number of Row Per Ear (NRPE); R1: Replication 1, R2: Replication 2
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Identification of meta-QTLs for popping traits
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identified and 229 genes were shortlisted in these regions on 
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Twenty-seven white maize populations received from 
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characterized for different yield contributing traits, viz., 
Number of Row PerEar (NRPE), Number of Kernel Per Row 
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Sl.No. Populations Source
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CIMMYT

CIMMYT

CIMMYT

CIMMYT

Srinagar

NBPGR

CIMMYT

NBPGR

NBPGR

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

SMP 54

P 44C9

P 47C5

SMP 50

P 23

P 22C10
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P 92C0
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Srinagar

Appreciable amount of variation for the yield contributing 
traits was observed in theses populations. Mean (mean of 
individual population) NRPE varied from 11.3–15.3 with 
grand mean (mean of all population) 13.6. Six populations, 
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variation for mean HSWT (24.9–35.2) were also present in 
these populations with grand mean 30.8. Five populations, 
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Figure 1.12: Variation in Hundred Seed Weight (HSWT); R1: Replication 1, R2: Replication 2 

Further, these populations were also characterized using the 
62 SSR markers. From the molecular profile of these 
populations, the overall structure was determined which 
revealed two broad groups (A and B) ( ). The Figure 1.13
identified superior populations for NRPE and NKPR also 
belonged to both these two groups (A and B)except for 
populations identified for HSWT where all the populations 
classified as group B ( ). Inbred lines derived from Table 1.18

the populations belonging to opposite groups with different 
yield contributing traits (example: populations P 64C1, 
P 42C8 and P 23 for NRPE belongs to group B whereas 
populations SMP 54 and NBPGR 23 for NKPR belongs to 
group A) are expected to produce high yielding hybrids upon 
crossing. Hence, the inbred lines are being derived from these 
populations and will be subjected to crossing.

Figure 1.13: Over all structure of 27 populations determined using 62 SSR markers (Red: Group A and Green: Group B)

Figure 1.11: Variation in Number of Kernel Per Row (NKPR); R1: Replication 1, R2: Replication 2 

Group

A

B

B

A

B

-

A

Populations 

P 29C5

P 64C1

P 42C8

SMP 50

P 23

P 22C10

NBPGR 23

Trait

NRPE

NRPE

NRPE

NRPE

NRPE

NRPE

NKPR

1. 

2. 

3. 

4. 

5. 

6. 

7.  

Sl.No. 

Identification of productive inbred lines of different maturity 
under the optimum environment 

A trial with500 inbred lines was constituted by clubbing the 
inbred lines from different breeding programs of the institute 
and 20 released inbred lines from different AICRP centres. The 
trial was conducted at Begusarai during the optimum sowing 
time of rabii. e. first fortnight of November. Out of 500 inbred 

Table 1.18: Grouping of populations identified superior for yield contributing traits

Group

A

B

B

B

B

B

-

Populations 

SMP 54

P 44C9

P 102C4

P 44C9

P 47C5

P 92C0

KDM 111

Trait

NKPR

NKPR

HSWT

HSWT

HSWT

HSWT

HSWT

 8. 

9. 

10. 

11. 

12. 

13. 

14. 

Sl.No. 

lines, five lines failed to germinate. Observations on 12 traits 
including maturity, yield components along with 19 DUS 
(Distinct, Uniform and Stable) traits were recorded. All the 
495 inbred lines were classified based on maturity and 
productivity, and presented in (Table 1.19). Further, a list 
of best performing 20 inbred lines that out yielded the best 
check inbred (HKI 193-2) is given in (Table 1.20).

Table 1.19: Inbred lines identified for productivity and maturity during rabi2019-20

Early

Medium

Late

Total

<100 

100–115

>115

6

90

12

108

High 
(30–40 q/ha) 

Medium 
(20–30 q/ha) 

Very High
(40–45 q/ha) 

Low
(<20 q/ha)Maturity   DTS   DTH

Productivity 

Total

14

107

16

137

13

98

20

131

13

86

20

119

46

381

68

495

<1145

145–155

>155

DTS: Days to silking, DTH: Days to dry husk

Table 1.20: Best performing (high yielding) inbred lines with desirable traits under optimum environment 
during rabi 2019-20

DTM

160

162

154

164

163

158

158

153

162

162

161

149

Inbred line

IMLSB 173-2

IMLSB 343-3

IMLSB 274-1

IMLSB 1299-5

IMLSB 1510

IMLSB 201-2

IMLSB 1292-1

BML 6

IMLSB 457-2

IMLSB 212-2

IMLSB 93

IMLSB 93-2

DTS 

112

120

115

114

116

115

114

114

119

117

109

106

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Sl.No. PH

123

70

122

88

121

105

95

107

71

73

89

79

EP

1.0

1.0

1.1

1.2

1.7

0.8

1.2

1.1

1.6

1.3

1.4

0.9

GY

48.9

48.7

48.2

48.2

48.0

47.9

47.7

47.7

47.6

47.6

47.5

47.2

 YS

11.1

10.8

9.7

9.7

9.1

8.8

8.5

8.5

8.3

8.2

8.0

7.4

Rank

1

2

3

4

5

6

7

8

9

10

11

12
10 14 7 6 12 19 8 2 3 20

1.00

0.80

0.60

0.40

0.20

0.00
13 18 11 23 22 9 25 4 16 24 17 21 5 27

1 15 26 

18 19



Figure 1.12: Variation in Hundred Seed Weight (HSWT); R1: Replication 1, R2: Replication 2 

Further, these populations were also characterized using the 
62 SSR markers. From the molecular profile of these 
populations, the overall structure was determined which 
revealed two broad groups (A and B) ( ). The Figure 1.13
identified superior populations for NRPE and NKPR also 
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the populations belonging to opposite groups with different 
yield contributing traits (example: populations P 64C1, 
P 42C8 and P 23 for NRPE belongs to group B whereas 
populations SMP 54 and NBPGR 23 for NKPR belongs to 
group A) are expected to produce high yielding hybrids upon 
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Identification of productive inbred lines of different maturity 
under the optimum environment 

A trial with500 inbred lines was constituted by clubbing the 
inbred lines from different breeding programs of the institute 
and 20 released inbred lines from different AICRP centres. The 
trial was conducted at Begusarai during the optimum sowing 
time of rabii. e. first fortnight of November. Out of 500 inbred 

Table 1.18: Grouping of populations identified superior for yield contributing traits

Group

A

B

B
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Populations 
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P 44C9

P 102C4
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Trait
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HSWT

HSWT
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 8. 
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14. 

Sl.No. 

lines, five lines failed to germinate. Observations on 12 traits 
including maturity, yield components along with 19 DUS 
(Distinct, Uniform and Stable) traits were recorded. All the 
495 inbred lines were classified based on maturity and 
productivity, and presented in (Table 1.19). Further, a list 
of best performing 20 inbred lines that out yielded the best 
check inbred (HKI 193-2) is given in (Table 1.20).

Table 1.19: Inbred lines identified for productivity and maturity during rabi2019-20

Early

Medium

Late

Total

<100 

100–115

>115

6

90

12

108

High 
(30–40 q/ha) 

Medium 
(20–30 q/ha) 

Very High
(40–45 q/ha) 

Low
(<20 q/ha)Maturity   DTS   DTH

Productivity 

Total

14

107

16

137

13

98

20

131

13

86

20

119

46

381

68

495

<1145

145–155

>155

DTS: Days to silking, DTH: Days to dry husk

Table 1.20: Best performing (high yielding) inbred lines with desirable traits under optimum environment 
during rabi 2019-20

DTM

160

162

154

164

163

158

158

153

162

162

161

149

Inbred line

IMLSB 173-2

IMLSB 343-3

IMLSB 274-1

IMLSB 1299-5

IMLSB 1510

IMLSB 201-2

IMLSB 1292-1

BML 6

IMLSB 457-2

IMLSB 212-2

IMLSB 93

IMLSB 93-2

DTS 

112

120

115

114

116

115

114

114

119

117

109

106

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Sl.No. PH

123

70

122

88

121

105

95

107

71

73

89

79

EP

1.0

1.0

1.1

1.2

1.7

0.8

1.2

1.1

1.6

1.3

1.4

0.9

GY

48.9

48.7

48.2

48.2

48.0

47.9

47.7

47.7

47.6

47.6

47.5

47.2

 YS

11.1

10.8

9.7

9.7

9.1

8.8

8.5

8.5

8.3

8.2

8.0

7.4

Rank

1

2

3

4

5

6

7

8

9

10

11

12
10 14 7 6 12 19 8 2 3 20

1.00

0.80

0.60

0.40

0.20

0.00
13 18 11 23 22 9 25 4 16 24 17 21 5 27

1 15 26 

18 19



DTS: Days to silking, DTM: Days to maturity, PH: Plant Height (cm), EP: Ears/ plant, GY: Grain Yield (q/ha), YS: Yield Superiority
over best check (%), C: Check

DTM

144

153

160

162

158

158

155

158

155

157

151.0

6.8

8.9

Inbred line

IMLSB70-1

IMLSB 814-2

LM 13

IMLSB 79-1

IMLSB 164-2

IMLSB 406-1

EI 670-2

IMLSB 839-1

HKI 193-2 (C) 

HKI 163 (C)

Mean

CV (%)

LSD (5%)

DTS 

105

114

114

112

118

117

114

112

113

112

109.2

7.6

5.6

 13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

Sl.No. PH

108

108

123

99

95

98

134

124

123

135

112

9.8

7.4

EP

1.7

1.2

1.5

1.1

1.9

1.2

1.1

1.5

1.3

1.2

1.0

13.4

0.03

GY

47.2

47.2

47.2

47.1

47.0

46.9

46.7

46.7

44.0

42.7

29.1

14.6

3.6

 YS

7.4

7.4

7.4

7.2

6.8

6.6

6.2

6.1

-

-

-

-

-

Rank

13

14

15

16

17

18

19

20

-

-

-

-

-

Screening of inbred lines for yield potential and 
other agronomic traits

Four hundred inbred lines were screen edat 
Ludhiana in a replicated trial during kharif 2020 
for yield and other agronomic traits. Total plant 
stand varied from 20 to 98% with the maturity range 
of 75 to 102 days. Eleven inbred lines recorded 
grain yield as high as 75 q/ha. In addition to that 33 
inbred lines were also superior in their performance 
with grain yield 50 to 75 q/ha. Performance of most 
of the inbred lines was moderate to high (133: 10 q 
to 25 q/ha; 128: 25 to 50 q/ha) whereas 95 inbred 
lines recorded grain yield <10 q/ ha. The promising 
genotypes with higher grain yield were 11347 [(V 
QH9/V QH9)/BIO 9544]-5-1-1-1 (96.7 q), 11582-
847-CC-6-1-1 (93.8 q), 11359-382-5 (92.7 q), 
11491-141167-2-PP-25-4-3 (91.6 q), 11460-
141140-1-PP-3-3-2 (91.42 q), 11053-PFSR(Y)-C0-

⨂-2-1-1-2-1-2-1-2-2 (90.7 q), 11219-705-C2-2 
(87.8q), 11558-802-10309-P-1-1-1 (87.6q), 11671-
86024-05 (79.6q), 11035-CML 342-1-1-1--1-1-2-
2-2 (79.1q), and 11390 [(NS76B/ELCML1)/
BIO9544]-3-1-1-1-1 (78.9q). The range for 100  
weights varied from 11 to 42gm. 

Germplasm characterization under CRP-AB

The characterization of 776 germplasm accessions 
was undertaken under CRP-AB in augmented block 

design during the year 2019-20. The common 
check entries comprised of inbred (LM 13), hybrid 
(PMH 1) and open pollinated variety (Prabhat) were 
used along with the accessions. In addition, 898 
inbred lines which were selected based on passport 
and characterized data generated during 2014-15 to 
2018-19, were also multiplied during the period.

Germplasm documentation

One hundred and ninety eight inbred lines 
were grown during rabi 2019-20 for characteri-
zation. Field characterization of these lines 
completed and digitization of tassel and cob images 
of these lines completed has been done. 
The same is being updated in the database 
(https://krishi.icar.gov.in/wnciimr/index.php).

Characterization for Growing Degree Days (GDD)

An experiment was conducted to standardize the 
Growing Degree Days (GDD) for anthesis with 58 
hybrids in replicated trial. The trial involved 
national checks and hybrid entries received in the 
AICRP kharif  2020 trials. There were 11 hybrids in 
the early category, 29 in the medium maturity and 
18 in the late category.  The GDD for anthesis in 
majority of the early lines was between 800-900 
GDD and for medium maturity the observed range 
was 900-950 GDD, whereas in late maturity the 
GDD was between 950-1000 GDD. These findings 

will be further confirmed by similar trial in rabi 
2020-21.

Development, maintenance and diversification of 
genetic resources

Maintenance and advancement

During rabi 2019-20, 922 inbred lines were 
maintained through self-pollination and 41 
populations were maintained through bulk 
pollination. During spring 2020, 645 inbred lines 
were maintained and multiplied at Ludhiana. 
Further, 805 families were advanced to S  stage and 3

289 segregating families were advanced to S  stage.2 

Characterization of germplasm

A set of 140 newly developed inbred lines and 13 
parental genotypes of released maize hybrids were 
evaluated at RMR&SPC, Begusarai during rabi 
2018-19 to study the genetic diversity.The data was 
recorded on 13 morphological and yield related 
traitsnamely days to 50% anthesis, days to 50% 
silking, anthesis silking interval, days to maturity, 
grain filling duration, plant height, ear height, ear 
length, ear girth, number of kernel rows, kernel per 

2row, 100 kernel weight, grain yield (q/ha). D  
statistics revealed 20 clusters, among which three 
clusters comprised 92, 21 and 23 genotypes, while 
17 genotypes fall in 17 different clusters 
individually. The highest inter-cluster distance was 
found between the cluster 17 and 19 (IMLSB 955-1 
and IMLSB 2094) followed by cluster 13 and 17 
(IMLSB 423-1 and IMLSB 955-1), and cluster 14 

and 17 (IMLSB 81-1 and IMLSB 955-1). Among 
the first three clusters, the highest inter-cluster 
distance was found between cluster 2 and 3, and the 
highest intra-cluster distance was observed within 
cluster 2. This reveals that the crosses among these 
distant genotypes may harness a greater level of 
heterosis. 

The genetic diversity study at the molecular level 
was also conducted with the help of 40 polymorphic 
SSR markers (Figure 1.14).The molecular 
diversity study amplified total of 873 alleles with an 
average polymorphism information content (PIC) 
value of 0.84. The primer bnlg1614 and bnlg1642 
was found as the best marker for the identification of 
genotypes with highest PIC values (0.98 and 0.97, 
respectively) (Table 1.21). The Jaccard's 
dissimilarity index showed the highest value of 1.00 
among the genotypes IMLSB 274-1 and LM 16 
followed by IMLSB 123-1 and LM16 (0.98), 
IMLSB 119-2 and LM 14 (0.98), IMLSB 114-1 
and HKI 1128 (0.98) and IMLSB 106-2 and HKI 
1128 (0.98). The Jaccard's dissimilarity index 
classified the total genotypes in two major clusters 

2and eight sub-clusters. The high D distance found 
among the genotypes IMLSB 955-1 and IMLSB 
2094, IMLSB 423-1 and IMLSB 955-1, and 
IMLSB 81-1 and IMLSB 955-1 also recorded high 
Jaccard's dissimilarity coefficient value of 0.91, 
0.80 and 0.84, respectively. These diverse 
genotypes can be used in breeding program for 
development of high yielding single cross maize 
hybrids.

Figure 1.14: Molecular diversity studies of newly developed maize inbred lines using 40 polymorphic SSR markers
2 (Coloured arrows denote genotypes sharing highest inter-cluster distance based of D statistics)
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DTS: Days to silking, DTM: Days to maturity, PH: Plant Height (cm), EP: Ears/ plant, GY: Grain Yield (q/ha), YS: Yield Superiority
over best check (%), C: Check
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IMLSB70-1

IMLSB 814-2
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Mean
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Sl.No. PH
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1.0
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0.03
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-

-

-

-

-

Screening of inbred lines for yield potential and 
other agronomic traits

Four hundred inbred lines were screen edat 
Ludhiana in a replicated trial during kharif 2020 
for yield and other agronomic traits. Total plant 
stand varied from 20 to 98% with the maturity range 
of 75 to 102 days. Eleven inbred lines recorded 
grain yield as high as 75 q/ha. In addition to that 33 
inbred lines were also superior in their performance 
with grain yield 50 to 75 q/ha. Performance of most 
of the inbred lines was moderate to high (133: 10 q 
to 25 q/ha; 128: 25 to 50 q/ha) whereas 95 inbred 
lines recorded grain yield <10 q/ ha. The promising 
genotypes with higher grain yield were 11347 [(V 
QH9/V QH9)/BIO 9544]-5-1-1-1 (96.7 q), 11582-
847-CC-6-1-1 (93.8 q), 11359-382-5 (92.7 q), 
11491-141167-2-PP-25-4-3 (91.6 q), 11460-
141140-1-PP-3-3-2 (91.42 q), 11053-PFSR(Y)-C0-

⨂-2-1-1-2-1-2-1-2-2 (90.7 q), 11219-705-C2-2 
(87.8q), 11558-802-10309-P-1-1-1 (87.6q), 11671-
86024-05 (79.6q), 11035-CML 342-1-1-1--1-1-2-
2-2 (79.1q), and 11390 [(NS76B/ELCML1)/
BIO9544]-3-1-1-1-1 (78.9q). The range for 100  
weights varied from 11 to 42gm. 

Germplasm characterization under CRP-AB

The characterization of 776 germplasm accessions 
was undertaken under CRP-AB in augmented block 

design during the year 2019-20. The common 
check entries comprised of inbred (LM 13), hybrid 
(PMH 1) and open pollinated variety (Prabhat) were 
used along with the accessions. In addition, 898 
inbred lines which were selected based on passport 
and characterized data generated during 2014-15 to 
2018-19, were also multiplied during the period.

Germplasm documentation

One hundred and ninety eight inbred lines 
were grown during rabi 2019-20 for characteri-
zation. Field characterization of these lines 
completed and digitization of tassel and cob images 
of these lines completed has been done. 
The same is being updated in the database 
(https://krishi.icar.gov.in/wnciimr/index.php).

Characterization for Growing Degree Days (GDD)

An experiment was conducted to standardize the 
Growing Degree Days (GDD) for anthesis with 58 
hybrids in replicated trial. The trial involved 
national checks and hybrid entries received in the 
AICRP kharif  2020 trials. There were 11 hybrids in 
the early category, 29 in the medium maturity and 
18 in the late category.  The GDD for anthesis in 
majority of the early lines was between 800-900 
GDD and for medium maturity the observed range 
was 900-950 GDD, whereas in late maturity the 
GDD was between 950-1000 GDD. These findings 

will be further confirmed by similar trial in rabi 
2020-21.

Development, maintenance and diversification of 
genetic resources

Maintenance and advancement

During rabi 2019-20, 922 inbred lines were 
maintained through self-pollination and 41 
populations were maintained through bulk 
pollination. During spring 2020, 645 inbred lines 
were maintained and multiplied at Ludhiana. 
Further, 805 families were advanced to S  stage and 3

289 segregating families were advanced to S  stage.2 

Characterization of germplasm

A set of 140 newly developed inbred lines and 13 
parental genotypes of released maize hybrids were 
evaluated at RMR&SPC, Begusarai during rabi 
2018-19 to study the genetic diversity.The data was 
recorded on 13 morphological and yield related 
traitsnamely days to 50% anthesis, days to 50% 
silking, anthesis silking interval, days to maturity, 
grain filling duration, plant height, ear height, ear 
length, ear girth, number of kernel rows, kernel per 

2row, 100 kernel weight, grain yield (q/ha). D  
statistics revealed 20 clusters, among which three 
clusters comprised 92, 21 and 23 genotypes, while 
17 genotypes fall in 17 different clusters 
individually. The highest inter-cluster distance was 
found between the cluster 17 and 19 (IMLSB 955-1 
and IMLSB 2094) followed by cluster 13 and 17 
(IMLSB 423-1 and IMLSB 955-1), and cluster 14 

and 17 (IMLSB 81-1 and IMLSB 955-1). Among 
the first three clusters, the highest inter-cluster 
distance was found between cluster 2 and 3, and the 
highest intra-cluster distance was observed within 
cluster 2. This reveals that the crosses among these 
distant genotypes may harness a greater level of 
heterosis. 

The genetic diversity study at the molecular level 
was also conducted with the help of 40 polymorphic 
SSR markers (Figure 1.14).The molecular 
diversity study amplified total of 873 alleles with an 
average polymorphism information content (PIC) 
value of 0.84. The primer bnlg1614 and bnlg1642 
was found as the best marker for the identification of 
genotypes with highest PIC values (0.98 and 0.97, 
respectively) (Table 1.21). The Jaccard's 
dissimilarity index showed the highest value of 1.00 
among the genotypes IMLSB 274-1 and LM 16 
followed by IMLSB 123-1 and LM16 (0.98), 
IMLSB 119-2 and LM 14 (0.98), IMLSB 114-1 
and HKI 1128 (0.98) and IMLSB 106-2 and HKI 
1128 (0.98). The Jaccard's dissimilarity index 
classified the total genotypes in two major clusters 

2and eight sub-clusters. The high D distance found 
among the genotypes IMLSB 955-1 and IMLSB 
2094, IMLSB 423-1 and IMLSB 955-1, and 
IMLSB 81-1 and IMLSB 955-1 also recorded high 
Jaccard's dissimilarity coefficient value of 0.91, 
0.80 and 0.84, respectively. These diverse 
genotypes can be used in breeding program for 
development of high yielding single cross maize 
hybrids.

Figure 1.14: Molecular diversity studies of newly developed maize inbred lines using 40 polymorphic SSR markers
2 (Coloured arrows denote genotypes sharing highest inter-cluster distance based of D statistics)
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Diversification of QPM germplasm

A set of 24 QPM and 24 normal lines 
were crossed with two testers i.e. LM 13 
and LM 14 to generate information on 
heterotic grouping. Further, these inbred 
lines were also used for molecular 
diversity analysis. Based on both yield 
data generated from testcrosses and 
molecular data using SSR marker, the 
genotypes were grouped in different 
clusters, viz., A and B (Figure 1.15). The 
normal lines belonging to the heterotic 
group A and B will be used to diversify 
the QPM germplasm of respective groups 
through chain crossing and new diverse 
QPM lines will be developed from this 
population.
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Table 1.21: Information of SSR markers, PIC value, number of alleles, allele size polymorphic information content

NOA: No. of alleles

A
B

Figure 1.15: Heterotic grouping of normal and QPM genotypes based on yield and marker data
(Blue represents QPM and red represent Normal genotypes)

Specialty corn breeding

Breeding for sweet corn

Development of sweet corn inbred lines 

The 126 F -F  segregating sweet corn families obtained from 3 5

hybrid break-down or pedigree crosses are being advanced 
through self-pollination as part of diversification and 
development of new sweet corn inbred lines. The advanced 
stage inbred lines were evaluated for three ear related traits, 
viz., ear length (EL), ear girth (EG) and number of kernel rows 
(NKR).The variation observed for EL, EG and NKR among 
inbred lines derived from hybrids was 14–16 cm, 13–15 cm, 
and 15–19, whereas in pedigree-cross derived lines the 
variation observed for EL, EG, and NKR was 10–17, 10–14 
and 8–17, respectively. In general the variation observed was 
relatively high in pedigree crosses. Based on advance stage 
inbred evaluation best 8 inbred lines were selected to be 
utilized in hybrid development programme and ten families 
for derivation of new inbred lines.

Heterotic grouping of sweet corn inbred lines

Thesweet corn inbred lines developed from different sources 
namely single cross hybrids, open pollinated varieties and 
pedigree crosses were crossed with two inbred lines testers, 
viz., LM13 and LM14 for heterotic grouping based on 
combining ability. The numbers of test crosses attempted were 
150 which are being evaluated for yield and yield contributing 
traits.

Breeding for popcorn

Two popcorn hybrids namely IPCH 1901 and IPCH1902 were 
contributed in NIVT conducted during rabi 2019-20 under 
AICRP on Maize. Both IPCH 1901 and IPCH1902were 
promoted from NIVT to AVT-I; IPCH1901 was promoted for 
four (except peninsular zone) out of five zones whereas IPCH 
1902 was promoted across all the five zones based on the 
superiority over the best check entry VL Amber popcorn. The 
per cent superiority of the entries over the best check varied 
from 5 to 50% (Table 1.22). 

Table 1.22: The yield (q/ha) performance of popcorn entries in NIVT across zones

IPCH 1901

IPCH 1902

Shalimar
Popcorn (C)

VL Amber
Popcorn (C)

Entry Name RNHZ

Sup.
(%) R NWPZ

Sup.
(%) R NEPZ

Sup.
(%) R PZ

Sup.
(%) CWZ

Sup.
(%) R

58.8

67.0

13

29

54.5

57.2

3

2

2

1

33.1

37.8

48.8

55.9

2

1

50.5

52.0

-

-

2

1

5

4

53.6

49.9

9

14

-

-

4

5

50.0

52.1

49.3

40.8

22

27

-

-

3

6

34.5

31.7

4

19

-

-

48.1

36.9

3

1

2

5

6

3

32

51

-

-

R: Rank

Breeding for baby corn 

Diversification

For diversification and derivation of new baby corn inbred 
lines, a total of 82 new inbred lines have been derived through 
selfing of single and double cross hybrids. Among the newly 
derived inbred lines, one genotype IBCL 36 showed 
prolificacy with 3–4 cobs per plant and another line IBCL 46 
was legule less with erect leaf, the plant type which is 
beneficial for high density planting. To develop the CMS 

based baby corn hybrid, advanced backcross generations were 
developed such as three families to BC  generation, 10 4

families to BC  stage, 15 families to BC  generation and five 3 2

families to BC  generation (Figure 1.16). Further, 54 new test 1

crosses were made between G 5417 and inbred lines to classify 
them into maintainer line (B) and restorer line (R) which were 
evaluated during kharif  2020. Based on the tassel morphology 
in the field, 14 inbred lines were classified as B lines and 
16 lines as R, whereas 24 lines showed partial fertility 
(Figure 1.17).

Figure 1.16: One cross (G 5414 × IMR 284) at BC  stage, showing complete sterility4
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Diversification of QPM germplasm

A set of 24 QPM and 24 normal lines 
were crossed with two testers i.e. LM 13 
and LM 14 to generate information on 
heterotic grouping. Further, these inbred 
lines were also used for molecular 
diversity analysis. Based on both yield 
data generated from testcrosses and 
molecular data using SSR marker, the 
genotypes were grouped in different 
clusters, viz., A and B (Figure 1.15). The 
normal lines belonging to the heterotic 
group A and B will be used to diversify 
the QPM germplasm of respective groups 
through chain crossing and new diverse 
QPM lines will be developed from this 
population.
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Table 1.21: Information of SSR markers, PIC value, number of alleles, allele size polymorphic information content

NOA: No. of alleles

A
B

Figure 1.15: Heterotic grouping of normal and QPM genotypes based on yield and marker data
(Blue represents QPM and red represent Normal genotypes)

Specialty corn breeding

Breeding for sweet corn

Development of sweet corn inbred lines 

The 126 F -F  segregating sweet corn families obtained from 3 5

hybrid break-down or pedigree crosses are being advanced 
through self-pollination as part of diversification and 
development of new sweet corn inbred lines. The advanced 
stage inbred lines were evaluated for three ear related traits, 
viz., ear length (EL), ear girth (EG) and number of kernel rows 
(NKR).The variation observed for EL, EG and NKR among 
inbred lines derived from hybrids was 14–16 cm, 13–15 cm, 
and 15–19, whereas in pedigree-cross derived lines the 
variation observed for EL, EG, and NKR was 10–17, 10–14 
and 8–17, respectively. In general the variation observed was 
relatively high in pedigree crosses. Based on advance stage 
inbred evaluation best 8 inbred lines were selected to be 
utilized in hybrid development programme and ten families 
for derivation of new inbred lines.

Heterotic grouping of sweet corn inbred lines

Thesweet corn inbred lines developed from different sources 
namely single cross hybrids, open pollinated varieties and 
pedigree crosses were crossed with two inbred lines testers, 
viz., LM13 and LM14 for heterotic grouping based on 
combining ability. The numbers of test crosses attempted were 
150 which are being evaluated for yield and yield contributing 
traits.

Breeding for popcorn

Two popcorn hybrids namely IPCH 1901 and IPCH1902 were 
contributed in NIVT conducted during rabi 2019-20 under 
AICRP on Maize. Both IPCH 1901 and IPCH1902were 
promoted from NIVT to AVT-I; IPCH1901 was promoted for 
four (except peninsular zone) out of five zones whereas IPCH 
1902 was promoted across all the five zones based on the 
superiority over the best check entry VL Amber popcorn. The 
per cent superiority of the entries over the best check varied 
from 5 to 50% (Table 1.22). 

Table 1.22: The yield (q/ha) performance of popcorn entries in NIVT across zones

IPCH 1901

IPCH 1902

Shalimar
Popcorn (C)

VL Amber
Popcorn (C)

Entry Name RNHZ

Sup.
(%) R NWPZ

Sup.
(%) R NEPZ

Sup.
(%) R PZ

Sup.
(%) CWZ

Sup.
(%) R

58.8

67.0

13

29

54.5

57.2

3

2

2

1

33.1

37.8

48.8

55.9

2

1

50.5

52.0

-

-

2

1

5

4

53.6

49.9

9

14

-

-

4

5

50.0

52.1

49.3

40.8

22

27

-

-

3

6

34.5

31.7

4

19

-

-

48.1

36.9

3

1

2

5

6

3

32

51

-

-

R: Rank

Breeding for baby corn 

Diversification

For diversification and derivation of new baby corn inbred 
lines, a total of 82 new inbred lines have been derived through 
selfing of single and double cross hybrids. Among the newly 
derived inbred lines, one genotype IBCL 36 showed 
prolificacy with 3–4 cobs per plant and another line IBCL 46 
was legule less with erect leaf, the plant type which is 
beneficial for high density planting. To develop the CMS 

based baby corn hybrid, advanced backcross generations were 
developed such as three families to BC  generation, 10 4

families to BC  stage, 15 families to BC  generation and five 3 2

families to BC  generation (Figure 1.16). Further, 54 new test 1

crosses were made between G 5417 and inbred lines to classify 
them into maintainer line (B) and restorer line (R) which were 
evaluated during kharif  2020. Based on the tassel morphology 
in the field, 14 inbred lines were classified as B lines and 
16 lines as R, whereas 24 lines showed partial fertility 
(Figure 1.17).

Figure 1.16: One cross (G 5414 × IMR 284) at BC  stage, showing complete sterility4
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Figure 1.17: Completely sterile (A) and fertile tassel (B) morphology in the field

Heterotic grouping of baby corn inbred lines

A set of 26 inbred lines were crossed with two testers, viz., HKI 
1105 and HKI 323 to understand the behavior of inbred lines 
and testers concerning general and specific combining ability. 
The testcrosses were evaluated in RCBD along with two 
checks at Ladhowal farm, Ludhiana during kharif 2020. 
Based on the specific combing ability, a total of 26 baby corn 
inbred lines were classified into two groups, viz., A (HKI 323) 
and B (HKI 1105). Among the 26 lines, 12 genotypes were 
classified in group A and 14 in group B. The heterotic grouping 
information is summarized in (Table 1.23). Further, the 7 
common lines among the 26 were also crossed with LM 13 and 
LM 14. It was observed that five lines which were classified in 
group B (HKI 1105), appeared in LM 13 group and one line 
IBCL 20171 which belonged to group A (HKI 323) appeared 
in LM 14 group. Hence, the lines forming the HKI 1105 group 
are also appearing to LM 13 group and the line forming the 
HKI 323 group appearing in LM 14 group with one exception, 
as one line IBCL 201712 showed the opposite heterotic 
pattern and grouped as B instead of A group. 

Fodder maize breeding

Pre-breedingfor yield enhancement and climate resilience 
maize using wild species

The different accessions of wild species including 
Z.mexicana, Z.luxurians, Z.dipploperennis, Z.nicara-
guensisand, Z. parviglums have been collected (Figure 1.18). 
The parental lines of PHM 1 hybrid (LM 13 and LM 14) was 
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2.

3.
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5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

IBCL 20172

IBCL 20173

IBCL 20174 (LM 13)
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IBCL 20177 (LM 13)
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IBCL 20179

IBCL 201711 (LM 13)

IBCL 201713 (LM 13)

IBCL 201716

IBCL 201717

IBCL 201722

IBCL 201725 (LM 13)

IBCL 201726

Sl.No.

IBCL 20171 (LM 14)

IBCL 20175

IBCL 201710

IBCL 201712

IBCL 201714

IBCL 201715

IBCL 201718

IBCL 201719

IBCL 201720

IBCL 201721

IBCL 201723

IBCL 201724

-

-

Group A Group B

Table 1.23: Heterotic grouping of baby corn lines

Zea mexicanaZea mexicanaZea mexicana Zea luxuriansZea luxuriansZea luxurians

crossed with Z. parviglumis for developing BC F population 2 2 

through backcrossing and selfing (Figure 1.19). Two BC F  2 1

populations with 156 and 155 individuals, respectively have 
been derived from the crosses of wild species with LM 13 and 
LM 14 which are being further advanced.

Zea parviglumisZea parviglumisZea parviglumis Zea dipploperennisZea dipploperennisZea dipploperennis Zea nicaraguensisZea nicaraguensisZea nicaraguensis

Figure 1.18: Appearance of wild maize accessions in the field

BC F (LM 13 × )Zea parviglumis2 1  

BC F (LM 14 × )Zea parviglumis2 1  

Figure 1.19: BC F  populations derived from wild crosses involving LM 13 and LM 142 1

Population evaluation for green  fodder yield (GFY)

The 28 populations were evaluated in RCBD design, each of 
the populations were sown in five rows of four meter length 
with two checks, viz., J1006 and African tall. Among the 28 
populations, none of the populations were statistically 
superior over the African tall for GFY (Table 1.24). However, 
five populations were found at par with the J1006, which need 
to be evaluated for one more year.

Heterotic grouping of  fodder inbred lines

Total 28 fodder inbred lines were crossed with LM 13 and LM 
14 to classify into two heterotic groups based on the specific 
combing ability for green fodder yield. The F  derived from the 1

line × tester between fodder inbred line and two testers were 
grown in kharif 2020 and green fodder yield recorded at 

Table 1.24: Comparison of maize populations for GFY
with J 1006

1.

2.

3.

4.

5.

60.07

59.93

52.67

58.80

48.98

18.12

16.54

Sl.
No.

IMFP 8

IMFP 9

IMFP 12

IMFP 14

J1006 (C)

CV (%)

LSD (5%)

Populations GFY
(q/ha)

22.63

22.34

7.52

20.04

-

-

-

Superiority
(%) over J1006

A. B.

24 25



Figure 1.17: Completely sterile (A) and fertile tassel (B) morphology in the field

Heterotic grouping of baby corn inbred lines

A set of 26 inbred lines were crossed with two testers, viz., HKI 
1105 and HKI 323 to understand the behavior of inbred lines 
and testers concerning general and specific combining ability. 
The testcrosses were evaluated in RCBD along with two 
checks at Ladhowal farm, Ludhiana during kharif 2020. 
Based on the specific combing ability, a total of 26 baby corn 
inbred lines were classified into two groups, viz., A (HKI 323) 
and B (HKI 1105). Among the 26 lines, 12 genotypes were 
classified in group A and 14 in group B. The heterotic grouping 
information is summarized in (Table 1.23). Further, the 7 
common lines among the 26 were also crossed with LM 13 and 
LM 14. It was observed that five lines which were classified in 
group B (HKI 1105), appeared in LM 13 group and one line 
IBCL 20171 which belonged to group A (HKI 323) appeared 
in LM 14 group. Hence, the lines forming the HKI 1105 group 
are also appearing to LM 13 group and the line forming the 
HKI 323 group appearing in LM 14 group with one exception, 
as one line IBCL 201712 showed the opposite heterotic 
pattern and grouped as B instead of A group. 

Fodder maize breeding

Pre-breedingfor yield enhancement and climate resilience 
maize using wild species

The different accessions of wild species including 
Z.mexicana, Z.luxurians, Z.dipploperennis, Z.nicara-
guensisand, Z. parviglums have been collected (Figure 1.18). 
The parental lines of PHM 1 hybrid (LM 13 and LM 14) was 
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Table 1.23: Heterotic grouping of baby corn lines

Zea mexicanaZea mexicanaZea mexicana Zea luxuriansZea luxuriansZea luxurians

crossed with Z. parviglumis for developing BC F population 2 2 

through backcrossing and selfing (Figure 1.19). Two BC F  2 1

populations with 156 and 155 individuals, respectively have 
been derived from the crosses of wild species with LM 13 and 
LM 14 which are being further advanced.

Zea parviglumisZea parviglumisZea parviglumis Zea dipploperennisZea dipploperennisZea dipploperennis Zea nicaraguensisZea nicaraguensisZea nicaraguensis

Figure 1.18: Appearance of wild maize accessions in the field

BC F (LM 13 × )Zea parviglumis2 1  

BC F (LM 14 × )Zea parviglumis2 1  

Figure 1.19: BC F  populations derived from wild crosses involving LM 13 and LM 142 1

Population evaluation for green  fodder yield (GFY)

The 28 populations were evaluated in RCBD design, each of 
the populations were sown in five rows of four meter length 
with two checks, viz., J1006 and African tall. Among the 28 
populations, none of the populations were statistically 
superior over the African tall for GFY (Table 1.24). However, 
five populations were found at par with the J1006, which need 
to be evaluated for one more year.

Heterotic grouping of  fodder inbred lines

Total 28 fodder inbred lines were crossed with LM 13 and LM 
14 to classify into two heterotic groups based on the specific 
combing ability for green fodder yield. The F  derived from the 1

line × tester between fodder inbred line and two testers were 
grown in kharif 2020 and green fodder yield recorded at 

Table 1.24: Comparison of maize populations for GFY
with J 1006
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Table 1.25: Heterotic grouping of fodder inbred lines

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Sl.
No.

MCFL 400

MCFL 296

MCFL 395

MCFL 280

MCFL 404

MCFL 292

MCFL 398

MCFL 210

MCFL 218

MCFL 379

MCFL 390

MCFL 240

MCFL 396

MCFL 384

MCFL 165

MCFL 119

Group A
(LM 13)

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Sl.
No.

MCFL385

MCFL298

MCFL402

MCFL403

MCFL335

MCFL388

MCFL322

MCFL380

MCFL110

MCFL221

MCFL308

MCFL263

Group B
(LM 14)

50% anthesis. Based on the specific combing ability (SCA) 
data of green fodder yield, the 28 inbred lines were classified 
into two heterotic groups (Table 1.25). Hence, 16 lines came 
under group A of LM 13 and 12 lines into group B of LM 14. 
This heterotic grouping will help to further to develop the 
promising silage maize hybrids and fodder composites.

Germplasm screening for abiotic stress

Impact of pre-flowering cold stress on rabi maize sown at 
different time

Twenty five hybrids including 14 private, one public and ten 
advance stage experimental hybrids during 2018-19 and rabi 
35 hybrids consisting of 13 private, five public and 17 
advanced stage experimental hybrids in  2019-20 were rabi
evaluated to study the relationship of sowing date and cold 
stress on growth, reproduction and yield on  maize in  rabi
Bihar. Fifteen hybrids were common in 2018-19 and 2019-
20.The trials were conducted in RBD with two replications 
and sowing was done at five different dates, ., October 25, viz
November 5, November 15, November 25 and December 25 
in both the years. Observations were recorded on 15 
morphological and yield traits. Daily minimum and maximum 
temperatures were also recorded. These hybrids showed 
variable response for grain yield sown on different dates of 
planting. Average yield of these hybrids on five dates of 
planting and average across year and planting dates is given in 
(Table 1.26). Based on pooled mean yield performance, it was 
observed that trials sown on the November 5, reported the 
highest mean yield (104 q/ha), whereas trial laid on November 
25 showed the lowest mean yield (70.7 q/ha). The crop sown 
on October 25 recorded lower yield (89.6 q/ha) than crops 
sown on November 5 which might be due cold stress at both 
vegetative and reproductive stages. The crop sown on 
December 25 managed to recover well after winter and 
resulted in almost comparable yield with crop sown on 
October 25. The planting of November 5 took maximum 
number of days to anthesis and maturity leading to the highest 

yield. The planting of October 25 coincides with the lowest 
otemperature (8.5 C) during anthesis might have affected yield 

( ). The planting of November 15 and November Figure 1.20
25 was affected by cold temperature during growth and 
developmental stages up to knee high stage although 
temperature during anthesis was at par for both November 5 
and 25 plantings. The study indicated that planting of maize on 
November 5 resulted in the highest yield and most suitable for 
the rabi maize plant in Bihar.

Figure 1.20: Effect of cold temperature at the pre-flowering stage and on grain yield in maize

Table 1.26: Average yield of hybrids over years as influenced by different planting dates during rabi season in Bihar

Evaluation of experimental hybrids under cold stress during 
rabi 2019-20 at ICAR-IIMR, Ludhiana

In another set of experiment, a set of 137 experimental crosses 
developed through diallel fashion (100) and few selected 
crosses (37) of medium and late maturity along with five 
checks were expose to cold stress at initial growth and pre-
flowering stages under field conditional ICAR-IIMR, 
Ludhiana during rabi 2019-20. The experiment was sown on 
November 21, 2019. Two crosses could not germinate due to 

cold stress. Only 14 crosses of medium maturity were superior 
to the best medium maturity check (P 3396). Out of these, 
three cross combinations, viz., IMLSB 274-1 × CMG240, 
IMLSB 207-2 × IMLSB 976-2 and IMLSB 571-2 × IMLSB 
406-2 out yielded the best check (P 3396) by 18.2, 14.4 and 
14.0%, respectively (Table 1.27). In late maturity duration, 
none of the crosses were superior to best late maturity check 
(P 3522).

Table 1.27: Performance of experimental hybrids under cold stress in field conditions during rabi 2019-20
at ICAR-IIMR, Ludhiana

Name of hybridSI.
No.

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Oct.25

115.0

99.0

100.0

98.0

93.0

96.0

100.0

104.0

98.0

93.0

92.0

86.0

80.0

69.0

79.0

62.0

92.0

97.2

18.2

900 MG GOLD

CP 838

P 3522

IMLSB 1299-5 ×BML 7

IMLSB 83-1 × IMLSB 388-1

IMLSB 406-2 × BML 6

P 3355

DKC 9081

P 3535

Syngenta 7720

IMLSB 457-2 × IMLSB 1299-5

IMLSB 343-3 × IMLSB 1299-5

Kaveri 50

P 3396

IMLSB 164-1 × BML 7

IMLSB 388-1 × IMLSB 310-1

Mean

CV (%)

LSD (5%)

126.0

135.0

106.0

109.0

107.0

96.0

119.0

119.0

132.0

138.0

97.0

112.0

104.0

102.0

96.0

66.0

110.0

147.9

33.2

Nov. 5

119.0

114.0

110.0

110.0

104.0

117.0

96.0

92.0

88.0

74.0

77.0

82.0

84.0

79.0

69.0

52.0

92.0

177.8

33.3

Nov. 15

77.0

80.0

86.0

96.0

89.0

74.0

84.0

66.0

72.0

70.0

87.0

68.0

65.0

47.0

48.0

47.0

72.0

193.3

28.5

Nov. 25

114.0

108.0

133.0

117.0

125.0

124.0

103.0

108.0

86.0

100.0

96.0

91.0

87.0

81.0

78.0

67.0

101.0

184.8

36.2

Dec. 25

110.0

107.0

107.0

106.0

103.0

101.0

100.0

98.0

95.0

95.0

90.0

88.0

84.0

76.0

74.0

59.0

93.0

Mean

Average grain yield (q/ha) over years

Name of hybrid

SI.
No.

1. 

2. 

3. 

4. 

5. 

144

144

150

150

149

145

144

150

150

149

186

183

190

186

185

157.5

163.8

153.8

156.3

168.8

111.7

108.1

107.7

102.4

100.1

18.2

14.4

14.0

8.4

6.0

D 19R-30

D 19R-25

D 19R-50

D 19R-57

D 19R-87

Entry No. Pedigree DTA DTS DTM PH
(cm)

GY
(q/ha)*

Sup.
(%)

IMLSB 274-1 × CMG 240

IMLSB 207-2 × IMLSB 976-2

IMLSB 571-2 × IMLSB 406-2

IMLSB 801-1 × IMLSB 1299-5

BML 15 × IMLSB 457-2

26 27



Table 1.25: Heterotic grouping of fodder inbred lines

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Sl.
No.

MCFL 400

MCFL 296

MCFL 395

MCFL 280

MCFL 404

MCFL 292

MCFL 398

MCFL 210

MCFL 218

MCFL 379

MCFL 390

MCFL 240

MCFL 396

MCFL 384

MCFL 165

MCFL 119

Group A
(LM 13)

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

Sl.
No.

MCFL385

MCFL298

MCFL402

MCFL403

MCFL335

MCFL388

MCFL322

MCFL380

MCFL110

MCFL221

MCFL308

MCFL263

Group B
(LM 14)

50% anthesis. Based on the specific combing ability (SCA) 
data of green fodder yield, the 28 inbred lines were classified 
into two heterotic groups (Table 1.25). Hence, 16 lines came 
under group A of LM 13 and 12 lines into group B of LM 14. 
This heterotic grouping will help to further to develop the 
promising silage maize hybrids and fodder composites.

Germplasm screening for abiotic stress

Impact of pre-flowering cold stress on rabi maize sown at 
different time

Twenty five hybrids including 14 private, one public and ten 
advance stage experimental hybrids during 2018-19 and rabi 
35 hybrids consisting of 13 private, five public and 17 
advanced stage experimental hybrids in  2019-20 were rabi
evaluated to study the relationship of sowing date and cold 
stress on growth, reproduction and yield on  maize in  rabi
Bihar. Fifteen hybrids were common in 2018-19 and 2019-
20.The trials were conducted in RBD with two replications 
and sowing was done at five different dates, ., October 25, viz
November 5, November 15, November 25 and December 25 
in both the years. Observations were recorded on 15 
morphological and yield traits. Daily minimum and maximum 
temperatures were also recorded. These hybrids showed 
variable response for grain yield sown on different dates of 
planting. Average yield of these hybrids on five dates of 
planting and average across year and planting dates is given in 
(Table 1.26). Based on pooled mean yield performance, it was 
observed that trials sown on the November 5, reported the 
highest mean yield (104 q/ha), whereas trial laid on November 
25 showed the lowest mean yield (70.7 q/ha). The crop sown 
on October 25 recorded lower yield (89.6 q/ha) than crops 
sown on November 5 which might be due cold stress at both 
vegetative and reproductive stages. The crop sown on 
December 25 managed to recover well after winter and 
resulted in almost comparable yield with crop sown on 
October 25. The planting of November 5 took maximum 
number of days to anthesis and maturity leading to the highest 

yield. The planting of October 25 coincides with the lowest 
otemperature (8.5 C) during anthesis might have affected yield 

( ). The planting of November 15 and November Figure 1.20
25 was affected by cold temperature during growth and 
developmental stages up to knee high stage although 
temperature during anthesis was at par for both November 5 
and 25 plantings. The study indicated that planting of maize on 
November 5 resulted in the highest yield and most suitable for 
the rabi maize plant in Bihar.

Figure 1.20: Effect of cold temperature at the pre-flowering stage and on grain yield in maize

Table 1.26: Average yield of hybrids over years as influenced by different planting dates during rabi season in Bihar

Evaluation of experimental hybrids under cold stress during 
rabi 2019-20 at ICAR-IIMR, Ludhiana

In another set of experiment, a set of 137 experimental crosses 
developed through diallel fashion (100) and few selected 
crosses (37) of medium and late maturity along with five 
checks were expose to cold stress at initial growth and pre-
flowering stages under field conditional ICAR-IIMR, 
Ludhiana during rabi 2019-20. The experiment was sown on 
November 21, 2019. Two crosses could not germinate due to 

cold stress. Only 14 crosses of medium maturity were superior 
to the best medium maturity check (P 3396). Out of these, 
three cross combinations, viz., IMLSB 274-1 × CMG240, 
IMLSB 207-2 × IMLSB 976-2 and IMLSB 571-2 × IMLSB 
406-2 out yielded the best check (P 3396) by 18.2, 14.4 and 
14.0%, respectively (Table 1.27). In late maturity duration, 
none of the crosses were superior to best late maturity check 
(P 3522).

Table 1.27: Performance of experimental hybrids under cold stress in field conditions during rabi 2019-20
at ICAR-IIMR, Ludhiana

Name of hybridSI.
No.

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

Oct.25

115.0

99.0

100.0

98.0

93.0

96.0

100.0

104.0

98.0

93.0

92.0

86.0

80.0

69.0

79.0

62.0

92.0

97.2

18.2

900 MG GOLD

CP 838

P 3522

IMLSB 1299-5 ×BML 7

IMLSB 83-1 × IMLSB 388-1

IMLSB 406-2 × BML 6

P 3355

DKC 9081

P 3535

Syngenta 7720

IMLSB 457-2 × IMLSB 1299-5

IMLSB 343-3 × IMLSB 1299-5

Kaveri 50

P 3396

IMLSB 164-1 × BML 7

IMLSB 388-1 × IMLSB 310-1

Mean

CV (%)

LSD (5%)

126.0

135.0

106.0

109.0

107.0

96.0

119.0

119.0

132.0

138.0

97.0

112.0

104.0

102.0

96.0

66.0

110.0

147.9

33.2

Nov. 5

119.0

114.0

110.0

110.0

104.0

117.0

96.0

92.0

88.0

74.0

77.0

82.0

84.0

79.0

69.0

52.0

92.0

177.8

33.3

Nov. 15

77.0

80.0

86.0

96.0

89.0

74.0

84.0

66.0

72.0

70.0

87.0

68.0

65.0

47.0

48.0

47.0

72.0

193.3

28.5

Nov. 25

114.0

108.0

133.0

117.0

125.0

124.0

103.0

108.0

86.0

100.0

96.0

91.0

87.0

81.0

78.0

67.0

101.0

184.8

36.2

Dec. 25

110.0

107.0

107.0

106.0

103.0

101.0

100.0

98.0

95.0

95.0

90.0

88.0

84.0

76.0

74.0

59.0

93.0

Mean

Average grain yield (q/ha) over years

Name of hybrid

SI.
No.

1. 

2. 

3. 

4. 

5. 

144

144

150

150

149

145

144

150

150

149

186

183

190

186

185

157.5

163.8

153.8

156.3

168.8

111.7

108.1

107.7

102.4

100.1

18.2

14.4

14.0

8.4

6.0

D 19R-30

D 19R-25

D 19R-50

D 19R-57

D 19R-87

Entry No. Pedigree DTA DTS DTM PH
(cm)

GY
(q/ha)*

Sup.
(%)

IMLSB 274-1 × CMG 240

IMLSB 207-2 × IMLSB 976-2

IMLSB 571-2 × IMLSB 406-2

IMLSB 801-1 × IMLSB 1299-5

BML 15 × IMLSB 457-2
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SI.
No.

 6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17.

152

147

145

151

142

151

148

142

146

151

151

151

146.1

7.0

4.6

152

147

145

151

143

151

148

143

147

151

151

151

146.2

7.4

6.2

191

187

184

187

183

186

184

182

183

186

187

182

184.1

5.8

5.4

145.0

142.5

146.3

163.8

166.3

173.8

158.3

142.5

162.5

176.3

171.3

167.5

148.1

10.8

6.9

98.6

98.0

97.4

97.4

97.1

96.6

96.1

95.7

95.2

94.5

89.4

86.7

67.2

14.8

4.8

4.3

3.7

3.1

3.1

2.7

2.3

1.7

1.3

0.8

0.0

-

-

-

-

-

D 19R-52

D 19R-54

D 19R-19

D 19R-39

D 19R-9

D 19R-58

D 19R-32

D 19R-139

D 19R-63

D 19R-60

D 19R-40

D 19R-120

Entry No. Pedigree DTA DTS DTM PH
(cm)

GY
(q/ha)*

Sup.
(%)

IMLSB 571-2 × WNC 40109

IMLSB 617-1 × IMLSB 406-2

IMLSB 196-1 × IMLSB 388-1

IMLSB 406-1 × IMLSB 883-1

IMLSB 83-1 × IMLSB 388-1

IMLSB 801-1 × IMLSB 1298-6

IMLSB 342-1 × IMLSB976-2

WNC 32864 × IMLSB 435-2

IMLSB 883-1 × IMLSB 388-1

P 3396 (C)

PAC 751 (C)

DMRH 1301 (C)

Mean

CV (%)

LSD (5%)

* Yield at 80% shelling, DTA: Days to anthesis, DTS: Days to silking, DTM: Days to maturity, PH: Plant height, GY: Grain yield,
Sup (%): Superiority over best check, C= Check

Evaluation of maize inbred lines under cold stress during rabi 
2019-20

A set of 500 inbred lines including 20 parental lines of public 
bred commercial hybrids were evaluated against cold stress at 
initial growth and pre-flowering stages during rabi 2019-20 
at ICAR-IIMR, Ludhiana. Out of 500 inbred lines, 97 failed to 
germinate due to cold stress and there was no seed set in 107 
genotypes. Based on the initial and final plant stand, survival 
percentage for each genotype ranged from 5 to 100%. The 

maximum yield was obtained by inbred IMLSB 250-2 (27.0 
q/ha). The inbred lines were grouped based on their yield 
performance (Figure 1.21). The top 11 inbred lines which 
recorded yield between 20.0 to 30.0 q/ha were IMLSB 250-2, 
CMG 155, IMLSB 2004, IMLSB 274-1, IMLSB 671-2, 
IMLSB 885-2 , IMLSB 1296-1, IMLSB 509-2, IMLSB 733-1, 
IMLSB 428-2 and IMLSB 268-1. The top 20 genotypes were 
selected for further utilization in the breeding program to 
improve the cold stress tolerance of maize germplasm.

Figure 1.21: Grouping of inbred lines based on their performance under cold stress in field condition

In another set of experiment, a trial comprising of 350 inbred 
lines was conducted during rabi 2019-20 at Ludhiana. 
However, only 167 genotypes could survive the cold stress 
and high variation for plant stand was also observed among 
these inbred lines (4 to 98%). The genotypes were classified 
into four categories based on plant stand i.e. 125 genotypes 
with 1 to 25%, 31 genotypes with 26 to 50%, 7 genotypes with 
51 to 75% and four genotypes with 76 to 100% plant stand. 
These four genotypes with highest plant stand were 11148-
CM 141-1-2-1-2-1-1-2-1-2, 11059-CM 500, 11446-200-4 and 
11086-Pale yellow grains-2-1-1-2-1-1 with 98%, 86%, 80% 
and 78% plant stand, respectively (Table 1.28). The maturity 
period among the genotypes varied from 173 to 189 days. 
Among these 167 inbred lines, seed setting was observed in 
143 genotypes. The grain yield varied from0.18 to 32.31 q/ha. 
The genotypes were classifies into 6 different classes based on 
grain yield and 17, 68, 21, 21 and five number of genotypes 
recorded grain yield in the range of 0.18 to 1.00 q/ha, 1.01 to 
5.0 q/ha, 5.01 to 10.0 q/ha, 10.01 to 20.0 q/ha, 2.001 to 30.0 
q/ha and >30.0 q/ha, respectively. Grain yield per plant varied 
from 1 to 194 gm with 1 to 25 gm in 49 genotypes, 26 to 50 gm 

in 55 genotypes, 51 to 100gm in 32 genotypes and 101 to 
200gm in 7genotypes. The promising inbred lines with higher 
yield per plant were 11087-Pale yellow grains-2-�-1-1-2-1-2 
(194gm), 11577-825-10309 pool.2-2-1 (128 gm), 11103-(6-
Mixture purple)-3-�-1-1-1-2 -2 and 11020-CML 389-1-1-1-
1-�-1-1-3-1-1 (114 gm), 11160-PFSR (Y)-C1-A-A1�-2-3-1 
(108 gm), 11098-(6-Mixture purple)-2-�-2-1-1-1-2 (106 gm), 
11032-CML 342-1-1-1-�-1-1-1-1-2 (101 gm) and 11361-Hey 
pool 2011-55-3-2-1-2-2 (100 gm). Shelling out turn ranged 
from 19 to 88%. The genotypes with >80% shelling out turn 
were 11273-805-10309 pool.1-4, 11081-(6-Mixture purple)-
1-�-1-3-2-1-1, 11187-Indimyt-300-A (B gr. Ycol.)-�-1-1, 
11361-Hey pool 2011-55-3-2-1-2-2, 11529-141167-2-PP-25-
3-2-1, 11036-CML 433-2-1-�-1-3-2-1, 11053-PFSR(Y)-
C0�-2-1-1-2-1-2-1-2-2, 11310-842-C2 pool-4, 11087- Pale 
yellow grains-2-�-1-1-2-1-2, 11090-Yellow (1-Y Cob S3)-3-
�-2-2-1-1-1, 11077-CM 500, 11103-(6-Mixture purple)-3-�-
1-1-1-2 -2, and 11213-Hey Pool-2011-5-6-1-1-1, 11032-CML 
342-1-1-1-�-1-1-1-1-2, 11099-(6-Mixture purple)-2-�-2-1-
2-1-2, 11302-837-C2 pool-2 and 11582-847-chain crossing.
6-1-1.

SI.
No.

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11059

11086

11157

11114

11357

11275

11148

11199

11088

11622

Entry
Code

Table 1.28: Promising genotypes for grain yield under cold stress during rabi 2019-20 at Ludhiana

CM 500

Pale yellow grains -2-�-1-1-2-1-1

PFSR (Y)-C1-A-B1�-3-1-1

PFSR (Y) pink heart-�-2-1-3-1-1

[(ELPJB10/E121022)BIO9544]-4-2-1-1-1

799-10309 pool.1-3

CM 141-1-2-1-�-2-1-1-2-1-2

HP11-1-14-5-2-6--1

Pale yellow grains -2-�-1-1-2-2-1

[(E13089/V373)VH43]-1-1-2-1-1

Pedigree

179

182

186

179

185

181

184

181

180

180

DTM

86

78

40

36

66

46

98

44

68

38

Plant
stand (%)

75

75

73

75

70

66

71

69

66

75

SP
(%) 

32.3

29.9

27.5

25.9

24.1

20.5

19.6

19.4

18.4

17.8

GY
(q/ha)

49

50

92

94

65

62

26

50

40

61

Yield/
plant (gm)

Evaluation of experimental maize hybrids under water-
logging stress

A set of 275 experimental hybrids including crosses generated 
through line × tester design, diallel fashion and selected 
combinations of medium and late maturity duration along with 
five checks was evaluated in α-lattice design under water-
logging stress during kharif 2020 at RMR&SPC, Begusarai. 
The water logging treatment was given after 35 days of sowing 
(DAS) at the pre-flowering stage by stagnant irrigation water 
up to 30 cm for 7 consecutive days and thereafter the excess 

water was drained out. Unfortunately, the occurrence of 
intermittent rains after water-logging treatment resulted in 
natural stagnation of water for another 21 days leading to 
severe excessive moisture stress. As a result in many entries 
very poor seed setting was observed including 115 test entries 
without any seed setting. Very few entries survived with low 
yield productivity. Twenty one experimental hybrids 
outperformed the best check (Bio 9544) and the highest 
yield (21.4 q/ha) was reported by hybrid IMHSB 20K 135 
(Table 1.29).
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SI.
No.

 6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17.

152

147

145

151

142

151

148

142

146

151

151

151

146.1

7.0

4.6

152

147

145

151

143

151

148

143

147

151

151

151

146.2

7.4

6.2

191

187

184

187

183

186

184

182

183

186

187

182

184.1

5.8

5.4

145.0

142.5

146.3

163.8

166.3

173.8

158.3

142.5

162.5

176.3

171.3

167.5

148.1

10.8

6.9

98.6

98.0

97.4

97.4

97.1

96.6

96.1

95.7

95.2

94.5

89.4

86.7

67.2

14.8

4.8

4.3

3.7

3.1

3.1

2.7

2.3

1.7

1.3

0.8

0.0

-

-

-

-

-

D 19R-52

D 19R-54

D 19R-19

D 19R-39

D 19R-9

D 19R-58

D 19R-32

D 19R-139

D 19R-63

D 19R-60

D 19R-40

D 19R-120

Entry No. Pedigree DTA DTS DTM PH
(cm)

GY
(q/ha)*

Sup.
(%)

IMLSB 571-2 × WNC 40109

IMLSB 617-1 × IMLSB 406-2

IMLSB 196-1 × IMLSB 388-1

IMLSB 406-1 × IMLSB 883-1

IMLSB 83-1 × IMLSB 388-1

IMLSB 801-1 × IMLSB 1298-6

IMLSB 342-1 × IMLSB976-2

WNC 32864 × IMLSB 435-2

IMLSB 883-1 × IMLSB 388-1

P 3396 (C)

PAC 751 (C)

DMRH 1301 (C)

Mean

CV (%)

LSD (5%)

* Yield at 80% shelling, DTA: Days to anthesis, DTS: Days to silking, DTM: Days to maturity, PH: Plant height, GY: Grain yield,
Sup (%): Superiority over best check, C= Check

Evaluation of maize inbred lines under cold stress during rabi 
2019-20

A set of 500 inbred lines including 20 parental lines of public 
bred commercial hybrids were evaluated against cold stress at 
initial growth and pre-flowering stages during rabi 2019-20 
at ICAR-IIMR, Ludhiana. Out of 500 inbred lines, 97 failed to 
germinate due to cold stress and there was no seed set in 107 
genotypes. Based on the initial and final plant stand, survival 
percentage for each genotype ranged from 5 to 100%. The 

maximum yield was obtained by inbred IMLSB 250-2 (27.0 
q/ha). The inbred lines were grouped based on their yield 
performance (Figure 1.21). The top 11 inbred lines which 
recorded yield between 20.0 to 30.0 q/ha were IMLSB 250-2, 
CMG 155, IMLSB 2004, IMLSB 274-1, IMLSB 671-2, 
IMLSB 885-2 , IMLSB 1296-1, IMLSB 509-2, IMLSB 733-1, 
IMLSB 428-2 and IMLSB 268-1. The top 20 genotypes were 
selected for further utilization in the breeding program to 
improve the cold stress tolerance of maize germplasm.

Figure 1.21: Grouping of inbred lines based on their performance under cold stress in field condition

In another set of experiment, a trial comprising of 350 inbred 
lines was conducted during rabi 2019-20 at Ludhiana. 
However, only 167 genotypes could survive the cold stress 
and high variation for plant stand was also observed among 
these inbred lines (4 to 98%). The genotypes were classified 
into four categories based on plant stand i.e. 125 genotypes 
with 1 to 25%, 31 genotypes with 26 to 50%, 7 genotypes with 
51 to 75% and four genotypes with 76 to 100% plant stand. 
These four genotypes with highest plant stand were 11148-
CM 141-1-2-1-2-1-1-2-1-2, 11059-CM 500, 11446-200-4 and 
11086-Pale yellow grains-2-1-1-2-1-1 with 98%, 86%, 80% 
and 78% plant stand, respectively (Table 1.28). The maturity 
period among the genotypes varied from 173 to 189 days. 
Among these 167 inbred lines, seed setting was observed in 
143 genotypes. The grain yield varied from0.18 to 32.31 q/ha. 
The genotypes were classifies into 6 different classes based on 
grain yield and 17, 68, 21, 21 and five number of genotypes 
recorded grain yield in the range of 0.18 to 1.00 q/ha, 1.01 to 
5.0 q/ha, 5.01 to 10.0 q/ha, 10.01 to 20.0 q/ha, 2.001 to 30.0 
q/ha and >30.0 q/ha, respectively. Grain yield per plant varied 
from 1 to 194 gm with 1 to 25 gm in 49 genotypes, 26 to 50 gm 

in 55 genotypes, 51 to 100gm in 32 genotypes and 101 to 
200gm in 7genotypes. The promising inbred lines with higher 
yield per plant were 11087-Pale yellow grains-2-�-1-1-2-1-2 
(194gm), 11577-825-10309 pool.2-2-1 (128 gm), 11103-(6-
Mixture purple)-3-�-1-1-1-2 -2 and 11020-CML 389-1-1-1-
1-�-1-1-3-1-1 (114 gm), 11160-PFSR (Y)-C1-A-A1�-2-3-1 
(108 gm), 11098-(6-Mixture purple)-2-�-2-1-1-1-2 (106 gm), 
11032-CML 342-1-1-1-�-1-1-1-1-2 (101 gm) and 11361-Hey 
pool 2011-55-3-2-1-2-2 (100 gm). Shelling out turn ranged 
from 19 to 88%. The genotypes with >80% shelling out turn 
were 11273-805-10309 pool.1-4, 11081-(6-Mixture purple)-
1-�-1-3-2-1-1, 11187-Indimyt-300-A (B gr. Ycol.)-�-1-1, 
11361-Hey pool 2011-55-3-2-1-2-2, 11529-141167-2-PP-25-
3-2-1, 11036-CML 433-2-1-�-1-3-2-1, 11053-PFSR(Y)-
C0�-2-1-1-2-1-2-1-2-2, 11310-842-C2 pool-4, 11087- Pale 
yellow grains-2-�-1-1-2-1-2, 11090-Yellow (1-Y Cob S3)-3-
�-2-2-1-1-1, 11077-CM 500, 11103-(6-Mixture purple)-3-�-
1-1-1-2 -2, and 11213-Hey Pool-2011-5-6-1-1-1, 11032-CML 
342-1-1-1-�-1-1-1-1-2, 11099-(6-Mixture purple)-2-�-2-1-
2-1-2, 11302-837-C2 pool-2 and 11582-847-chain crossing.
6-1-1.

SI.
No.

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11059

11086

11157

11114

11357

11275

11148

11199

11088

11622

Entry
Code

Table 1.28: Promising genotypes for grain yield under cold stress during rabi 2019-20 at Ludhiana

CM 500

Pale yellow grains -2-�-1-1-2-1-1

PFSR (Y)-C1-A-B1�-3-1-1

PFSR (Y) pink heart-�-2-1-3-1-1

[(ELPJB10/E121022)BIO9544]-4-2-1-1-1

799-10309 pool.1-3

CM 141-1-2-1-�-2-1-1-2-1-2

HP11-1-14-5-2-6--1

Pale yellow grains -2-�-1-1-2-2-1

[(E13089/V373)VH43]-1-1-2-1-1

Pedigree

179

182

186

179

185

181

184

181

180

180

DTM

86

78

40

36

66

46

98

44

68

38

Plant
stand (%)

75

75

73

75

70

66

71

69

66

75

SP
(%) 

32.3

29.9

27.5

25.9

24.1

20.5

19.6

19.4

18.4

17.8

GY
(q/ha)

49

50

92

94

65

62

26

50

40

61

Yield/
plant (gm)

Evaluation of experimental maize hybrids under water-
logging stress

A set of 275 experimental hybrids including crosses generated 
through line × tester design, diallel fashion and selected 
combinations of medium and late maturity duration along with 
five checks was evaluated in α-lattice design under water-
logging stress during kharif 2020 at RMR&SPC, Begusarai. 
The water logging treatment was given after 35 days of sowing 
(DAS) at the pre-flowering stage by stagnant irrigation water 
up to 30 cm for 7 consecutive days and thereafter the excess 

water was drained out. Unfortunately, the occurrence of 
intermittent rains after water-logging treatment resulted in 
natural stagnation of water for another 21 days leading to 
severe excessive moisture stress. As a result in many entries 
very poor seed setting was observed including 115 test entries 
without any seed setting. Very few entries survived with low 
yield productivity. Twenty one experimental hybrids 
outperformed the best check (Bio 9544) and the highest 
yield (21.4 q/ha) was reported by hybrid IMHSB 20K 135 
(Table 1.29).
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Table 1.29: Performance of experimental hybrids under water-logging stress during rabi 2019-20 at RMR&SPC, Begusarai

Breeding for quality traits

Lysine and tryptophan

Development and identification of lysine rich germplasm

A set of 115 newly developed QPM inbred lines were analyzed 
for protein and tryptophan content. The most promising lines 
are given below in the (Table 1.30). DQL 2760 and DQL 2702 
were identified as most promising as they have recorded high 
protein(10.7 and 10.0, respectively) as well as tryptophan 
content (1.0 and 0.9,  respectively).

Yield performance of QPM genotypes

During the reporting period 30 inbred lines were evaluated 
along with two checks (DQL 2192 and HKI 163) to assess 
their  per se performance. The experiment was planted in RBD 
with two replications at Ludhiana during kharif 2020. Out of 
30 inbred lines, ten inbred lines outperformed the best check 
inbred lines (DQL 2192). The detailed performance of the 
genotypes for grain yield, days to anthesis (DTA) and days to 
silking (DTS) is given in the (Table 1.31).

SI.No.

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20.

21.

22.

23.

24.

25.

26.

IMHSB 20K-135

IMHSB 20K-7

IMHSB 20K-14

IMHSB 20K-152

IMHSB 20K-206

IMHSB 20K-84

IMHSB 20K-144

IMHSB 20K-71

IMHSB 20K-67

IMHSB 20K-122

IMHSB 20K-2

IMHSB 20K-27

IMHSB 20K-70

IMHSB 20K-90

IMHSB 20K-273

IMHSB 20K-246

IMHSB 20K-95

IMHSB 20K-165

IMHSB 20K-51

IMHSB 20K-169

IMHSB 20K-56

BIO 9544(C)

DKC 7074 (C)

DHM 121 (C)

NK 6240 (C)

CHM 08-287 (C)

Entry Code Pedigree

IMHSB 207-1×LM 13

IMLSB58-2 × IMLSB 428-2

IMLSB 114-1 × IMLSB 1062-1-2

IMLSB 537-2 × LM 13

IMLSB 219-2 × LM 14

IMLSB 1210 × BML 7

IMLSB 376-2 × LM 13

IMLSB 883-1 × CMG 240

IMLSB 801-1 × IMLSB 1299-5

IMLSB 30-1 × LM 13

IMLSB 43-2 × HKI 1128

IMLSB 207-2 × IMLSB 457-2

IMLSB 883-1 × IMLSB 207-2

IMLSB 1298-8 × BML 7

EI 670 × LM 14

IMLSB 1292-1 × LM 14

IMLSB 1299-5 × IMLSB 406-1

IMLSB 1062-1-2 × LM 13

IMLSB 406-2 × IMLSB 883-1

IMLSB 1260 × LM 13

IMLSB 428 × IMLSB 1062-1-2

Mean

CV (%)

LSD (5%)

DTA

51

50

44

51

48

48

51

49

53

49

51

54

50

53

52

49

47

52

49

49

48

57

53

57

50

53

54.0

10.8

4.2

DTS

56

58

50

56

52

53

56

54

57

53

57

60

55

57

57

55

52

57

58

54

52

64

57

62

54

59

59.0

12.8

5.6

ASI

5

8

6

5

4

5

5

5

4

4

6

6

5

5

5

6

5

5

9

5

4

7

4

5

4

6

3.4

14.5

3.8

PH (cm)

117.8

120.7

113.7

115.8

106.7

119.8

98.3

126.7

97.8

106.0

90.5

93.3

121.2

107.3

107.0

106.3

121.7

127.7

119.2

136.7

115.5

67.3

96.7

77.5

130.0

60.0

107.0

13.4

14.8

GY (q/ha)

21.4

19.4

18.9

18.3

16.7

16.1

15.8

15.6

15.0

14.7

13.9

13.5

13.3

13.1

12.5

12.2

11.7

11.4

11.1

11.1

10.8

10.8

9.4

8.9

7.5

6.7

5.8

28.8

10.7

Rank 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

-

-

-

-

-

-

-

-

C: Check

8.0

7.2

9.2

5.3

10.7

8.0

7.2

8.3

8.4

7.0

7.2

7.2

8.5

11.0

Protein
(%)

Sl.
No.

1.1

1.1

1.1

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Trp.
(% protein)

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

7.2

7.5

9.5

9.1

7.1

6.9

7.8

10.0

8.3

7.6

5.8

6.5

8.0

Protein
(%)

Sl.
No.

1.0

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.8

0.8

1.1

Trp.
(% protein)

 15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

Trp.: Tryptophan

Table 1.30: List of QPM genotypes with higher protein and tryptophan content

DQL 2327

DQL 2325

DQL 2167-2

DQL 2306-1

DQL 2491

DQL 2646

DQL 2604

DQL 2513

DQL 2650

DQL 2571

DQL 2471

DQL 2491-1

DQL 2230

DQL 2561

DQL 2487-1

DQL 2358-1

DQL 2324

DQL 2519

NameSl.
No.

54.0

50.5

48.5

53.5

52.0

52.5

53.5

54.5

53.5

53.5

56.0

53.0

54.5

50.0

53.5

52.0

53.5

53.5

DTS

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

53.0

50.5

47.5

54.0

49.5

52.5

53.5

53.0

52.5

52.5

54.5

51.0

53.0

49.0

52.0

51.5

53.5

52.5

DTA

30.8

31.0

31.0

27.5

25.0

23.4

27.0

28.4

27.1

24.6

21.1

25.5

26.1

20.8

26.1

24.7

24.0

19.0

GY 
(q/ha)

DTA: Days to anthesis, DTS: Days to silking, GY: Grain yield, 
C: Check

DQL 2661

DQL 2572

DQL 2004-1-3-2-1

DQL 2474

DQL 2334

DQL 2780

DQL 2057

DQL 2293-3

DQL 2647

DQL 2192-5

DQL 2230-2-1

CLQRCY 40 C4

DQL 2192(C)

HKI 163(C)

CV (%)

LSD (5%)

NameSl.
No.

53.5

54.0

56.5

54.5

62.5

62.0

49.5

57.0

55.5

57.5

54.0

52.0

59.5

63.5

3.2

3.6

DTS

 19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

52.5

52.5

57.0

52.5

60.5

64.0

50.0

57.0

55.5

56.5

51.5

52.0

58.5

62.0

3.2

3.5

DTA

24.4

23.1

25.5

22.3

26.5

26.0

26.2

25.9

20.8

25.8

25.1

25.2

24.4

22.4

13.6

7.0

GY 
(q/ha)

Table 1.31: Promising QPM lines identified during kharif 2020
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Table 1.29: Performance of experimental hybrids under water-logging stress during rabi 2019-20 at RMR&SPC, Begusarai

Breeding for quality traits

Lysine and tryptophan

Development and identification of lysine rich germplasm

A set of 115 newly developed QPM inbred lines were analyzed 
for protein and tryptophan content. The most promising lines 
are given below in the (Table 1.30). DQL 2760 and DQL 2702 
were identified as most promising as they have recorded high 
protein(10.7 and 10.0, respectively) as well as tryptophan 
content (1.0 and 0.9,  respectively).

Yield performance of QPM genotypes

During the reporting period 30 inbred lines were evaluated 
along with two checks (DQL 2192 and HKI 163) to assess 
their  per se performance. The experiment was planted in RBD 
with two replications at Ludhiana during kharif 2020. Out of 
30 inbred lines, ten inbred lines outperformed the best check 
inbred lines (DQL 2192). The detailed performance of the 
genotypes for grain yield, days to anthesis (DTA) and days to 
silking (DTS) is given in the (Table 1.31).

SI.No.

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20.

21.

22.

23.

24.

25.

26.

IMHSB 20K-135

IMHSB 20K-7

IMHSB 20K-14

IMHSB 20K-152

IMHSB 20K-206

IMHSB 20K-84

IMHSB 20K-144

IMHSB 20K-71

IMHSB 20K-67

IMHSB 20K-122

IMHSB 20K-2

IMHSB 20K-27

IMHSB 20K-70

IMHSB 20K-90

IMHSB 20K-273

IMHSB 20K-246

IMHSB 20K-95

IMHSB 20K-165

IMHSB 20K-51

IMHSB 20K-169

IMHSB 20K-56

BIO 9544(C)

DKC 7074 (C)

DHM 121 (C)

NK 6240 (C)

CHM 08-287 (C)

Entry Code Pedigree

IMHSB 207-1×LM 13

IMLSB58-2 × IMLSB 428-2

IMLSB 114-1 × IMLSB 1062-1-2

IMLSB 537-2 × LM 13

IMLSB 219-2 × LM 14

IMLSB 1210 × BML 7

IMLSB 376-2 × LM 13

IMLSB 883-1 × CMG 240

IMLSB 801-1 × IMLSB 1299-5

IMLSB 30-1 × LM 13

IMLSB 43-2 × HKI 1128

IMLSB 207-2 × IMLSB 457-2

IMLSB 883-1 × IMLSB 207-2

IMLSB 1298-8 × BML 7

EI 670 × LM 14

IMLSB 1292-1 × LM 14

IMLSB 1299-5 × IMLSB 406-1

IMLSB 1062-1-2 × LM 13

IMLSB 406-2 × IMLSB 883-1

IMLSB 1260 × LM 13

IMLSB 428 × IMLSB 1062-1-2

Mean

CV (%)

LSD (5%)

DTA

51

50

44

51

48

48

51

49

53

49

51

54

50

53

52

49

47

52

49

49

48

57

53

57

50

53

54.0

10.8

4.2

DTS

56

58

50

56

52

53

56

54

57

53

57

60

55

57

57

55

52

57

58

54

52

64

57

62

54

59

59.0

12.8

5.6

ASI

5

8

6

5

4

5

5

5

4

4

6

6

5

5

5

6

5

5

9

5

4

7

4

5

4

6

3.4

14.5

3.8

PH (cm)

117.8

120.7

113.7

115.8

106.7

119.8

98.3

126.7

97.8

106.0

90.5

93.3

121.2

107.3

107.0

106.3

121.7

127.7

119.2

136.7

115.5

67.3

96.7

77.5

130.0

60.0

107.0

13.4

14.8

GY (q/ha)

21.4

19.4

18.9

18.3

16.7

16.1

15.8

15.6

15.0

14.7

13.9

13.5

13.3

13.1

12.5

12.2

11.7

11.4

11.1

11.1

10.8

10.8

9.4

8.9

7.5

6.7

5.8

28.8

10.7

Rank 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

-

-

-

-

-

-

-

-

C: Check

8.0

7.2

9.2

5.3

10.7

8.0

7.2

8.3

8.4

7.0

7.2

7.2

8.5

11.0

Protein
(%)

Sl.
No.

1.1

1.1

1.1

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

Trp.
(% protein)

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

7.2

7.5

9.5

9.1

7.1

6.9

7.8

10.0

8.3

7.6

5.8

6.5

8.0

Protein
(%)

Sl.
No.

1.0

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.9

0.8

0.8

1.1

Trp.
(% protein)

 15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

Trp.: Tryptophan

Table 1.30: List of QPM genotypes with higher protein and tryptophan content

DQL 2327

DQL 2325

DQL 2167-2

DQL 2306-1

DQL 2491

DQL 2646

DQL 2604

DQL 2513

DQL 2650

DQL 2571

DQL 2471

DQL 2491-1

DQL 2230

DQL 2561

DQL 2487-1

DQL 2358-1

DQL 2324

DQL 2519

NameSl.
No.

54.0

50.5

48.5

53.5

52.0

52.5

53.5

54.5

53.5

53.5

56.0

53.0

54.5

50.0

53.5

52.0

53.5

53.5

DTS

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

53.0

50.5

47.5

54.0

49.5

52.5

53.5

53.0

52.5

52.5

54.5

51.0

53.0

49.0

52.0

51.5

53.5

52.5

DTA

30.8

31.0

31.0

27.5

25.0

23.4

27.0

28.4

27.1

24.6

21.1

25.5

26.1

20.8

26.1

24.7

24.0

19.0

GY 
(q/ha)

DTA: Days to anthesis, DTS: Days to silking, GY: Grain yield, 
C: Check

DQL 2661

DQL 2572

DQL 2004-1-3-2-1

DQL 2474

DQL 2334

DQL 2780

DQL 2057

DQL 2293-3

DQL 2647

DQL 2192-5

DQL 2230-2-1

CLQRCY 40 C4

DQL 2192(C)

HKI 163(C)

CV (%)

LSD (5%)

NameSl.
No.

53.5

54.0

56.5

54.5

62.5

62.0

49.5

57.0

55.5

57.5

54.0

52.0

59.5

63.5

3.2

3.6

DTS

 19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

52.5

52.5

57.0

52.5

60.5

64.0

50.0

57.0

55.5

56.5

51.5

52.0

58.5

62.0

3.2

3.5

DTA

24.4

23.1

25.5

22.3

26.5

26.0

26.2

25.9

20.8

25.8

25.1

25.2

24.4

22.4

13.6

7.0

GY 
(q/ha)

Table 1.31: Promising QPM lines identified during kharif 2020
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ICAR-IIMR Maize Hybrid DMRH 1301 

Enhanced pro-vitamin A and reduced phytic acid in QPM 
background

The near isogenic lines (NILs) developed for LM 13, LM 19, 
LM 14 and LM 17 through marker assisted selection carrying 
the favourable allele, viz.,opaque2, crtRB1 and lpa2 were 
evaluated for agronomic and biochemical performance. 
Favourable allele of opaque2, crtRB1 and lpa2 are responsible 
for conferring higher lysine and tryptophan, increased 

provitamin A and reduced phytic acid in maize kernel. Based 
on the evaluation data 3–4 best NILs were selected and the 
experimental crosses using NILs of LM 13 and LM 19, and 
LM 14 and LM 17 were also made. The reconstituted hybrids 
were evaluated at two locations namely New Delhi and 
Ludhiana. The evaluation of hybrids could identify some 
cross combinations comparable with the original hybrids 
(Figure 1.22).

Figure 1.22: Performance of MAS derived hybrids at Delhi (DEL) and Ludhiana (LDH)
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Basi� Science�

Plants regenerated from tissue culture growing in greenhouse

BASIC SCIENCES

Evaluation of starch profile

During the period, 81 genotypes consisting mostly of inbreds 
were evaluated for starch profile, viz., content of starch, 
amylose and amylopectin. Wide variability was observed in 
the starch content. The average starch content was found to be 
59.0%, indicating that inbreds are generally low in the total 
starch. However, the amylose content ranged from 20.6% 
(ADBG 0018) to 31.03% (R-19 ADBG 0013), indicating the 
non-availability of natural variation for amylose in the 
available maize germplasm. 

Evaluation of protein quality

Under QPM breeding program, 115 newly developed lines 
were evaluated for protein quality. A total of 50 lines possesses 
more than 0.6% of tryptophan. However, a wide variability 
has been observed in protein content ranging from 5.25 (DQL 
2752) to 12.52% (DQL 2757). Only 34 out of 115 lines 
possessed more than 9.0% protein. Based on the protein 
quality index including protein quality, protein quantity 
and 100 kernel weight, a set of ten most promising lines
(Table 2.1) were selected. 

Another set of 20 lines converted to QPM through marker-
assisted selection (MAS) were also analyzed for protein 
quality. The data shows that all the lines (except one) 
possessed the desired protein quality (Table 2.2). 

Evaluation of coloured maize germplasm

The germplasm of coloured maize was imported from various 
sources globally (Figure 2.1). These were sown in spring 2020 
and kharif 2020. The seeds were harvested at the maturity 
stage and analyzed for anthocyanin, phenolic and flavonoid 
content. Five accessions (NSL 165817, PI 503566, PI 213799, 
Ames 22778, PI 608649) were identified with high total 
anthocyanin content. The total phenolic content ranged from 
2.6 to 24.4 mg/g and flavonoid content ranged from 0.1 to 6.5 
mg/g of selected color maize germplasm (Table 2.3). Selected 
coloured silk samples of 46 maize lines were analyzed for 
anthocyanin content, but found to be very less in the range of 
30.0 to 330.0 µg/g on fresh weight basis. An experiment trial 
on the effect of metal ions on the content and stability of 
anthocyanins was carried out. In comparison to control, 
samples from metal ion fertigated soil showed better 
anthocyanin retention at maturity.

Table 2.1: Promising QPM lines identified for future
use in QPM breeding

Table 2.2: Quality parameters of MAS-derived QPM lines 

K-20 LM-17Q-5 MB-18

K-20 LM-17Q-4 MB-137

K-20 LM-19Q-1 MB-1

K-20 DQL 2320

K-20 LM-13Q-6 MB-67

K-20 LM-13Q-6 MB-76

K-20 LM-17Q-1 MB-14

K-20 LM-13Q-3 MB-122

K-20 LM-17Q-2 MB-107

K-20 LM-17Q-1 MB-12

K-20 LM-13Q-2 MB-46

K-20 LM-19Q-31 MB-109

K-20 LM-14Q-3 MB-77

K-20 LM-19Q-5 MB-35

K-20 LM-19Q-1 MB-11

K-20 LM-19Q-32 MB-45

K-20 LM-19Q-5 MB-171

K-20 LM-17Q-3 MB-140

K-20 LM-19Q-4 MB-85

K-20 LM-14Q-2 MB-14

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

Name of lineSl.
No.

Tryptophan (% 
of endosperm
protein)

Protein
(%) 

7.5

9.2

9.2

11.1

9.1

8.5

9.7

10.3

7.4

6.5

8.4

8.5

8.0

8.5

10.2

7.6

8.0

9.7

8.1

8.4

0.5

0.6

0.6

0.7

0.7

0.9

0.9

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.1

1.1

1.1

1.1

1.1

1.2

DQL 2759

DQL 2685

DQL 2784

DQL 2686

DQL 2702

DQL 2754

DQL 2687

DQL 2684

DQL 2760

DQL 2700

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

10.4

10.0

9.8

9.9

10.0

9.1

9.5

11.0

10.7

9.2

0.6

0.7

0.7

0.8

0.8

0.9

0.9

1.0

1.0

1.1

Name of lineSl.
No.

Tryptophan (% 
of endosperm
protein)

Protein
(%) 

2

34 35



Basi� Science�

Plants regenerated from tissue culture growing in greenhouse

BASIC SCIENCES

Evaluation of starch profile

During the period, 81 genotypes consisting mostly of inbreds 
were evaluated for starch profile, viz., content of starch, 
amylose and amylopectin. Wide variability was observed in 
the starch content. The average starch content was found to be 
59.0%, indicating that inbreds are generally low in the total 
starch. However, the amylose content ranged from 20.6% 
(ADBG 0018) to 31.03% (R-19 ADBG 0013), indicating the 
non-availability of natural variation for amylose in the 
available maize germplasm. 

Evaluation of protein quality

Under QPM breeding program, 115 newly developed lines 
were evaluated for protein quality. A total of 50 lines possesses 
more than 0.6% of tryptophan. However, a wide variability 
has been observed in protein content ranging from 5.25 (DQL 
2752) to 12.52% (DQL 2757). Only 34 out of 115 lines 
possessed more than 9.0% protein. Based on the protein 
quality index including protein quality, protein quantity 
and 100 kernel weight, a set of ten most promising lines
(Table 2.1) were selected. 

Another set of 20 lines converted to QPM through marker-
assisted selection (MAS) were also analyzed for protein 
quality. The data shows that all the lines (except one) 
possessed the desired protein quality (Table 2.2). 

Evaluation of coloured maize germplasm

The germplasm of coloured maize was imported from various 
sources globally (Figure 2.1). These were sown in spring 2020 
and kharif 2020. The seeds were harvested at the maturity 
stage and analyzed for anthocyanin, phenolic and flavonoid 
content. Five accessions (NSL 165817, PI 503566, PI 213799, 
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anthocyanin content. The total phenolic content ranged from 
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30.0 to 330.0 µg/g on fresh weight basis. An experiment trial 
on the effect of metal ions on the content and stability of 
anthocyanins was carried out. In comparison to control, 
samples from metal ion fertigated soil showed better 
anthocyanin retention at maturity.

Table 2.1: Promising QPM lines identified for future
use in QPM breeding

Table 2.2: Quality parameters of MAS-derived QPM lines 
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Figure 2.1: Colour diversity of indigenous and exotic maize germplasm

Table 2.3: Anthocyanin, phenolic and flavonoid content of coloured maize germplasm
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Figure 2.2: In vitro regeneration in DMRH 1308 and DMRH 1301 from nodal explants

Activities on optimizing genetic transformation in nodal  
explants derived calli using biolistic and -Agrobacterium
mediated transformation methods have been initiated. The 
pDM803 (plasmid size - 8.95 Kb; containing  gene bar
imparting Basta/phosphinothricin resistance for plant 
selection and the  reporter gene) and pCAMBIA1301 gusA
(plasmid size - 11.84 Kb; containing hygromycin B resistance 
gene for plant selection and the  reporter gene) vectors are gusA
being utilized for biolistic and -mediated Agrobacterium
transformation, respectively. Agro-infected or bombarded 
calli were kept in antibiotic selection to allow only the 
transformed cells to grow further. The histochemical assay 
exhibited the presence of blue spots in calli even ten days after 
biolistic transformation and hence indicated the expression of 
GUS protein (β-glucuronidase) within transformed cells 

Regeneration in DMRH 1308 from split node-derived embryogenic calli

Regeneration in DMRH 1301 from split node-derived embryogenic calli

(Figure 2.3A). The shoot initiation was observed from a few 
calli transformed via biolistic method while no-shoot were 
initiated from calli transformed via -mediated Agrobacterium
method. Histochemical analysis showed the presence of GUS 
activity in the leaf from a few putative transformants while no 
GUS activity was present in the leaf of the untransformed 
control plant (Figure 2.3B). Further, PCR analysis of putative 
transgenic maize plants using β-glucuronidase (gusA) specific 
primers confirmed the presence of expected size band (~0.9 
Kb) in the plants allowed to grow throughout in 2 mg/litre 
Basta selection while the absence of this band in 
untransformed maize plant and putative transformants 
allowed to grow by removing selection at regeneration stage 
( ). The efforts are underway to improve upon the Figure 2.3C
transformation efficiency of nodal explants derived calli.

Establishment of a robust in vitro regeneration and 
transformation method in maize using nodal 
explants 

Twenty eight different tropical maize genotypes were 
evaluated for in vitro callus induction and regeneration using 
nodal explants (split nodes). Out of these, two genotypes 

demonstrated the best in vitro regeneration capability 
(Figure 2.2). The in vitro regeneration was repeated five times 
in both the genotypes with an average regeneration percentage 

of 60.4% and 53.6% in DMRH1308 and DMRH1301, 
respectively. The regenerated plants were able to produce 
normal plants and cobs bearing normal kernels (Figure 2.2).

Red arrows represent the blue spots in transformed calli and leaf indicating expression of GUS protein, while no spot observed in 
control calli and leaf of the untransformed plant. C. PCR analysis of putative transgenic maize plants using β-glucuronidase 
(gusA) specific primers. The numeric number represents different wells and loading pattern in the same is as follows: 1-4 wells 
correspond to ladder, no template control, negative control (untransformed maize plant), positive control (plasmid), while 5-6 
wells correspond to different transgenic plants allowed to grow throughout in 2 mg/litre Basta selection and 7-8 corresponds to 
putative transformants allowed to grow under selection at the callusing stage while without any selection at regeneration stage. 

Figure 2.3: Histochemical staining of GUS activity 
in A. calli and in B. leaf ; 

C. PCR results of putative transformants
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Figure 2.1: Colour diversity of indigenous and exotic maize germplasm

Table 2.3: Anthocyanin, phenolic and flavonoid content of coloured maize germplasm
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explants derived calli using biolistic and -Agrobacterium
mediated transformation methods have been initiated. The 
pDM803 (plasmid size - 8.95 Kb; containing  gene bar
imparting Basta/phosphinothricin resistance for plant 
selection and the  reporter gene) and pCAMBIA1301 gusA
(plasmid size - 11.84 Kb; containing hygromycin B resistance 
gene for plant selection and the  reporter gene) vectors are gusA
being utilized for biolistic and -mediated Agrobacterium
transformation, respectively. Agro-infected or bombarded 
calli were kept in antibiotic selection to allow only the 
transformed cells to grow further. The histochemical assay 
exhibited the presence of blue spots in calli even ten days after 
biolistic transformation and hence indicated the expression of 
GUS protein (β-glucuronidase) within transformed cells 
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(Figure 2.3A). The shoot initiation was observed from a few 
calli transformed via biolistic method while no-shoot were 
initiated from calli transformed via -mediated Agrobacterium
method. Histochemical analysis showed the presence of GUS 
activity in the leaf from a few putative transformants while no 
GUS activity was present in the leaf of the untransformed 
control plant (Figure 2.3B). Further, PCR analysis of putative 
transgenic maize plants using β-glucuronidase (gusA) specific 
primers confirmed the presence of expected size band (~0.9 
Kb) in the plants allowed to grow throughout in 2 mg/litre 
Basta selection while the absence of this band in 
untransformed maize plant and putative transformants 
allowed to grow by removing selection at regeneration stage 
( ). The efforts are underway to improve upon the Figure 2.3C
transformation efficiency of nodal explants derived calli.

Establishment of a robust in vitro regeneration and 
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explants 

Twenty eight different tropical maize genotypes were 
evaluated for in vitro callus induction and regeneration using 
nodal explants (split nodes). Out of these, two genotypes 

demonstrated the best in vitro regeneration capability 
(Figure 2.2). The in vitro regeneration was repeated five times 
in both the genotypes with an average regeneration percentage 

of 60.4% and 53.6% in DMRH1308 and DMRH1301, 
respectively. The regenerated plants were able to produce 
normal plants and cobs bearing normal kernels (Figure 2.2).

Red arrows represent the blue spots in transformed calli and leaf indicating expression of GUS protein, while no spot observed in 
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(gusA) specific primers. The numeric number represents different wells and loading pattern in the same is as follows: 1-4 wells 
correspond to ladder, no template control, negative control (untransformed maize plant), positive control (plasmid), while 5-6 
wells correspond to different transgenic plants allowed to grow throughout in 2 mg/litre Basta selection and 7-8 corresponds to 
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In silico prioritization of gene target for low-phytate maize

Phytic acid is considered an anti-nutrient, which sequesters 
important metal ions, limiting their bioavailability. The lpa 
mutants of maize contain reduced phytate, thus increase its 
nutritive value. But low phytate is accompanied by negative 
pleiotropic effects. In many natural mutants, the expression of 
the encoded protein is switched off. Proteins are usually 
involved in interactions with many other proteins. Null 
expression or silencing of a protein results in disruption of 
protein-protein interactions and signaling or downstream 
metabolic networks associated with suh protein-protein 
interactions. Disruption of protein-protein interaction 
networks comprises a potential reason for the diverse negative 

pleiotropic effects linked with natural or engineered mutants. 
One possible strategy to avoid off-target effects is to mutate a 
protein through gene(s) editing to result in a variant that has 
reduced or null enzymatic activity. The edited protein would 
thus block the concerned metabolic reaction. However, the 
protein would still be fully expressing to fulfill its function of 
interacting with other proteins. Figure 2.4 demonstrates the 
model of key components of inositol phosphate pathway. 
Based on metabolic routes, the conversion of Inositol-5-
phosphate (I5P) to Inositol-6-phosphate (I5P) by Inositol 
Phosphate Kinase 1 is the best target for reducing phytate 
content and preventing off-target pleitropic effects.

Figure 2.4: A model of key components of inositol phosphate pathway involving IPK1. 

In order to evaluate the prospects of minimally altering Zea 
mays IPK1, a computational model of the protein was made 
using PSI-BLAST (Position-Specific Iterative Basic Local 
Alignment Search Tool) based structure prediction. The 
structure was refined by side-chain repacking. The refined 
structure contains 13 α-helices and 15 β-sheets, with 92.4% 
residues in Rama-favoured region and no poor rotamers. The 
Class (C), Architecture (A), Topology (T), superfamily (H) 
analysis of the modeled Zea mays IPK1 structure showed it to 

contain the structure typically found in inositol phosphate 
kinases. The substrate Inositol-5-phosphate (I5P) was docked 
to the IPK1 model using a rigid docking algorithm, which was 
further refined. Both I5P and cofactor Adenosine triphosphate 
(ATP) bind in a cleft formed by four β-sheets from residues 
195-202, 205-212, 278-286, 292-299 and two α-helices 260-
273 & 310-326. Analysis of the docked structure using showed 
Alanine 5, Histidine 205, Threonine 207 and Cysteine 208 
closely interacting with I5P (Figure 2.5A). The proteins that 
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interact with IPK1 via protein-protein interactions include 
acid phosphatase, inositol-pentakisphosphate 2-kinase, 
inositol polyphosphate multikinase, succinate-CoA ligase, 
inositol 3-kinase, ABC MRP4 transporter and a metal ion 
binding protein (Figure 2.5B). Mutation of the IPK1 protein at 
key amino acids that result in destabilization of the protein in 
its active site or hinder interactions with substrate or cofactor 
will result in a protein, functional for protein-protein 

interactions but non-functional for phytic acid formation. In 
the present case, Histidine 205 is implicated to be important 
for protein stability. Various mutations at His205 position have 
the potential to destabilize the protein, thereby hindering its 
function of phosphorylation (Figure 2.5C). Similarly, alanine 
mutants of other interacting residues have the potential to 
inhibit phosphorylation by IPK1.

Figure 2.5: Computational model of IPK1 with its substrate, interaction proteins and identification of 
key mutations for  catalysis inhibition.

Validation of key differentially expressed genes 
(DEGs) under low nitrogen stress

Key differentially expressed genes (DEGs) identified 
previously via transcriptome analysis using leaf and root 
tissues from contrasting inbred lines, viz., DMI 56 (tolerant to 
nitrogen stress) and DMI 81 (susceptible to nitrogen stress) 
were validated by qPCR. Total RNA was isolated from frozen 
leaf and root samples using Spectrum™ Plant Total RNA 
Kit™ (Sigma). cDNA was synthesized from total RNA using 
PrimeScript 1st strand cDNA Synthesis Kit (Takara Bio) and 

ostored at -20 C. The coding sequence of selected DEGs was 
obtained from NCBI and gene-specific qPCR primers were 
designed using IDT Primer designer and cross-checked by 
NCBI Primer-BLAST. The qPCR was performed using the 
real-time PCR (Agilent Technologies, USA) detection system. 
The PCR program was set for 40 cycles. Melting curves were 
analyzed and the relative fold change in gene expression was 

-ΔΔCt calculated using the 2^ method (Livak et. al., 2001). Nine 

DEGs were selected from different combinations to examine 
the expression pattern. Results showed that the qPCR based 
expression patterns were similar to Illumina sequencing 
analysis for all selected DEGs. Mostly, fold changes obtained 
by sequencing were higher than those obtained by qPCR. 
Selected DEGs were Asn4 (Asparagine synthetase), HAT 2.3 
(High-affinity transporter 2.3), NRP1 (Nodulin-related 
protein1), basic endochitinase, AAP3 (Amino acid permease 
3), GT31 (Glutathione transferase31), MYB 36 transcription 
factor, AP2-EREBP transcription factor, Nitrate transport1 
(Figure 2.6). These key DEGs selected for validation encode 
genes and transcription factors playing a pivotal role in 
nitrogen metabolism, transport, and signaling mechanism. For 
example, asparagine synthetase enzyme helps in ammonium 
assimilation and also plays an important role in nitrogen 
assimilation, recycling, transport, and storage in plants. HAT 
2.3 is high-affinity transporter for nitrogen. In plants, nitrate 
transporter 2.5 is involved in the constitutive high-affinity 
transport system under long-term N starvation conditions.

 A. Residue of IPK1 that interacts with substrate I5P. B. Protein-protein interactions of IPK1 indicating associated proteins, 
revealed by database and text mining. C. Mutations that destabilize protein at 205 position and have the potential to hinder 
catalytic activity.

(a) myo-Inositol is converted to inositol phosphates, including I5P via 12 enzymes. (b) IPK1 then phosphorylates I5P to I6P or 
phytic acid. (c) IPK6 phosphorylates phytic acid to higher forms like I7P and I8P. (d) Phytic acid is transported to different 
organelles via ABC transporter proteins into storage vacuole, chalazal endosperm vacuole and Endoplasmic reticulum. (e) IPK1 
is involved in protein-protein interactions with other proteins, which are involved in seed germination, phosphate uptake and 
bioenergetics. (f) Inositol phosphate multi-kinase (IMPK) converts I5P and other inositol phosphates to inositol pyrophosphates 
PP-IP4 and 2(PP)-IP3. (g) Inositol pyrophosphates PP-IP4 and 2(PP)-IP3 are capable of mediating functions carried by I7P and 
I8P, which would not be formed in the event of absence of I6P. IPK1 itself, rather than a single transporter protein or upstream 
enzyme appears to be the most promising target for low-phytate maize.
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In silico prioritization of gene target for low-phytate maize

Phytic acid is considered an anti-nutrient, which sequesters 
important metal ions, limiting their bioavailability. The lpa 
mutants of maize contain reduced phytate, thus increase its 
nutritive value. But low phytate is accompanied by negative 
pleiotropic effects. In many natural mutants, the expression of 
the encoded protein is switched off. Proteins are usually 
involved in interactions with many other proteins. Null 
expression or silencing of a protein results in disruption of 
protein-protein interactions and signaling or downstream 
metabolic networks associated with suh protein-protein 
interactions. Disruption of protein-protein interaction 
networks comprises a potential reason for the diverse negative 

pleiotropic effects linked with natural or engineered mutants. 
One possible strategy to avoid off-target effects is to mutate a 
protein through gene(s) editing to result in a variant that has 
reduced or null enzymatic activity. The edited protein would 
thus block the concerned metabolic reaction. However, the 
protein would still be fully expressing to fulfill its function of 
interacting with other proteins. Figure 2.4 demonstrates the 
model of key components of inositol phosphate pathway. 
Based on metabolic routes, the conversion of Inositol-5-
phosphate (I5P) to Inositol-6-phosphate (I5P) by Inositol 
Phosphate Kinase 1 is the best target for reducing phytate 
content and preventing off-target pleitropic effects.

Figure 2.4: A model of key components of inositol phosphate pathway involving IPK1. 

In order to evaluate the prospects of minimally altering Zea 
mays IPK1, a computational model of the protein was made 
using PSI-BLAST (Position-Specific Iterative Basic Local 
Alignment Search Tool) based structure prediction. The 
structure was refined by side-chain repacking. The refined 
structure contains 13 α-helices and 15 β-sheets, with 92.4% 
residues in Rama-favoured region and no poor rotamers. The 
Class (C), Architecture (A), Topology (T), superfamily (H) 
analysis of the modeled Zea mays IPK1 structure showed it to 

contain the structure typically found in inositol phosphate 
kinases. The substrate Inositol-5-phosphate (I5P) was docked 
to the IPK1 model using a rigid docking algorithm, which was 
further refined. Both I5P and cofactor Adenosine triphosphate 
(ATP) bind in a cleft formed by four β-sheets from residues 
195-202, 205-212, 278-286, 292-299 and two α-helices 260-
273 & 310-326. Analysis of the docked structure using showed 
Alanine 5, Histidine 205, Threonine 207 and Cysteine 208 
closely interacting with I5P (Figure 2.5A). The proteins that 

39

interact with IPK1 via protein-protein interactions include 
acid phosphatase, inositol-pentakisphosphate 2-kinase, 
inositol polyphosphate multikinase, succinate-CoA ligase, 
inositol 3-kinase, ABC MRP4 transporter and a metal ion 
binding protein (Figure 2.5B). Mutation of the IPK1 protein at 
key amino acids that result in destabilization of the protein in 
its active site or hinder interactions with substrate or cofactor 
will result in a protein, functional for protein-protein 

interactions but non-functional for phytic acid formation. In 
the present case, Histidine 205 is implicated to be important 
for protein stability. Various mutations at His205 position have 
the potential to destabilize the protein, thereby hindering its 
function of phosphorylation (Figure 2.5C). Similarly, alanine 
mutants of other interacting residues have the potential to 
inhibit phosphorylation by IPK1.

Figure 2.5: Computational model of IPK1 with its substrate, interaction proteins and identification of 
key mutations for  catalysis inhibition.

Validation of key differentially expressed genes 
(DEGs) under low nitrogen stress

Key differentially expressed genes (DEGs) identified 
previously via transcriptome analysis using leaf and root 
tissues from contrasting inbred lines, viz., DMI 56 (tolerant to 
nitrogen stress) and DMI 81 (susceptible to nitrogen stress) 
were validated by qPCR. Total RNA was isolated from frozen 
leaf and root samples using Spectrum™ Plant Total RNA 
Kit™ (Sigma). cDNA was synthesized from total RNA using 
PrimeScript 1st strand cDNA Synthesis Kit (Takara Bio) and 

ostored at -20 C. The coding sequence of selected DEGs was 
obtained from NCBI and gene-specific qPCR primers were 
designed using IDT Primer designer and cross-checked by 
NCBI Primer-BLAST. The qPCR was performed using the 
real-time PCR (Agilent Technologies, USA) detection system. 
The PCR program was set for 40 cycles. Melting curves were 
analyzed and the relative fold change in gene expression was 

-ΔΔCt calculated using the 2^ method (Livak et. al., 2001). Nine 

DEGs were selected from different combinations to examine 
the expression pattern. Results showed that the qPCR based 
expression patterns were similar to Illumina sequencing 
analysis for all selected DEGs. Mostly, fold changes obtained 
by sequencing were higher than those obtained by qPCR. 
Selected DEGs were Asn4 (Asparagine synthetase), HAT 2.3 
(High-affinity transporter 2.3), NRP1 (Nodulin-related 
protein1), basic endochitinase, AAP3 (Amino acid permease 
3), GT31 (Glutathione transferase31), MYB 36 transcription 
factor, AP2-EREBP transcription factor, Nitrate transport1 
(Figure 2.6). These key DEGs selected for validation encode 
genes and transcription factors playing a pivotal role in 
nitrogen metabolism, transport, and signaling mechanism. For 
example, asparagine synthetase enzyme helps in ammonium 
assimilation and also plays an important role in nitrogen 
assimilation, recycling, transport, and storage in plants. HAT 
2.3 is high-affinity transporter for nitrogen. In plants, nitrate 
transporter 2.5 is involved in the constitutive high-affinity 
transport system under long-term N starvation conditions.

 A. Residue of IPK1 that interacts with substrate I5P. B. Protein-protein interactions of IPK1 indicating associated proteins, 
revealed by database and text mining. C. Mutations that destabilize protein at 205 position and have the potential to hinder 
catalytic activity.

(a) myo-Inositol is converted to inositol phosphates, including I5P via 12 enzymes. (b) IPK1 then phosphorylates I5P to I6P or 
phytic acid. (c) IPK6 phosphorylates phytic acid to higher forms like I7P and I8P. (d) Phytic acid is transported to different 
organelles via ABC transporter proteins into storage vacuole, chalazal endosperm vacuole and Endoplasmic reticulum. (e) IPK1 
is involved in protein-protein interactions with other proteins, which are involved in seed germination, phosphate uptake and 
bioenergetics. (f) Inositol phosphate multi-kinase (IMPK) converts I5P and other inositol phosphates to inositol pyrophosphates 
PP-IP4 and 2(PP)-IP3. (g) Inositol pyrophosphates PP-IP4 and 2(PP)-IP3 are capable of mediating functions carried by I7P and 
I8P, which would not be formed in the event of absence of I6P. IPK1 itself, rather than a single transporter protein or upstream 
enzyme appears to be the most promising target for low-phytate maize.
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Figure 2.6: Comparison of  gene expression in maize tissues in response to nitrogen stress. 

Comparison of expression analysis of selected nitrogen stress-responsive genes via qPCR (represented by blue colour) and NGS 
approach (represented by red colour) in maize inbreds, viz., DMI 56 (tolerant to nitrogen stress) and DMI 81 (susceptible to 
nitrogen stress) in response to nitrogen stress treatment. 1-6 numbers on the X-axis represent comparisons in which a particular 
gene has significant expression. 1: DMI 81_leaf_N sufficient condition v/s DMI 81 leaf_N starvation condition, 2: DMI 
81_Root_N sufficient condition v/s DMI 81_ Root_N starvation condition, 3: DMI 56_ leaf_N sufficient condition v/s DMI 56_ 
leaf_N starvation condition, 4: DMI 56_ Root_N sufficient condition v/s DMI 56_ Root_N starvation condition, 5: DMI 56_ 
leaf_N starvation condition v/s DMI 81_ leaf_N starvation condition and 6: DMI 56_ Root_N starvation condition v/s DMI 
Root_N starvation condition, respectively. Y-axis represents the log2 fold change in expression level. 
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Nitrogen use efficiency experiments in hydroponic culture
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Crop Productio�

Maize in zero tillage

CROP PRODUCTION

Maize is finding place in new areas replacing other non-
remunertaive crops in India. However, the enahced acreage 
will not be sustaianable in the absence of suitable resource-use 
efficient cropping systems and component technologies. 
Hence, the development of resource-use efficient cropping 
systems and production practices is emphasized for enahncing 
the productivty of traditional areas as well as its expansion.

Development of precision conservation agriculture 
practices in cereal-based systems in Indo-Gangetic 
Plains

Rice-wheat (RW) cropping system in north-west India, 
although providing food security in the country, has also led to 
soil degradation and over-exploitation of underground water 
resources. The diversification of RW systems with maize-

based systems alternate soil and crop management practices 
help enhance the system productivity, sustain soil health and 
environment quality, save irrigation water and labour costs, 
provide palatable fodder and meet the increased demand of 
maize grains from industries. 

Weed seed bank study was conducted in wheat crop and it was 
found that total seed bank ( ) was lowest in Table 3.1
conventional rice-wheat-mungbean system (207.00); while in 
conventional maize-wheat-mungbean system, the total weed 
density was 433.33 in number and highest weeds density were 
present in conservation maize-wheat-mungbean system 
(508.33). It clearly shows that conservation agricultuer 
practice can be successful only with the help of proper weed 
management practice.

Table 3.1: Weed Seed Bank Dynamics: Study in wheat season (2019-20)
Weed seed count at different depths of soil under different cropping systems

1. 

2. 

3.  

S.
No. 

Cropping
System

Rice-Wheat-Mung bean

Maize-Wheat-Mung bean

Maize-Wheat-Mungbean

Tillage
System

Conventional

Conventional

Conservation

Soil depth
(0-5 cm)

88.67

140.00

260.33

Soil depth
(5-15 cm)

118.33

293.33

248.00

Total Weed
Density

207.00

433.33

508.33

System productivity was higher under maize-wheat system 
compared to rice-wheat system. In comparison to rice-wheat 
system, the system productivity was 30.2% (15.0% in first 
year, 33.0% second year, 30.0% in third year) and 10.3% 
(11.0% in first year, 25.0% second year, 20.0% in third year) 
higher in conservation and conventional maize-wheat system, 

th respectively in the 4 year (Figure 3.1). Among different 

fertilizer management treatments, significantly higher system 
yield was obtained under Green Seeker-based (GS), 
Recommended Dose of Fertilizer (RDF) and Site Specific 
Nutrient Management (SSNM) over Farmers' Fertilizer 
Practices (FFP). Maize-wheat system was also water-use 
efficient, as it reduced water consumption by 84.0% as 
compared to rice-wheat system. Maize-wheat system can be 

Figure 3.1: System productivity (t/ha) in Maize-wheat-mungbean and rice-wheat-mungbean system
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found that total seed bank ( ) was lowest in Table 3.1
conventional rice-wheat-mungbean system (207.00); while in 
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density was 433.33 in number and highest weeds density were 
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(508.33). It clearly shows that conservation agricultuer 
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system, the system productivity was 30.2% (15.0% in first 
year, 33.0% second year, 30.0% in third year) and 10.3% 
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th respectively in the 4 year (Figure 3.1). Among different 

fertilizer management treatments, significantly higher system 
yield was obtained under Green Seeker-based (GS), 
Recommended Dose of Fertilizer (RDF) and Site Specific 
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Significantly highest net return and B:C ratio was found with 
conservation maize-wheat-mungbean with the help of Green 
Seeker sensor (Figures 3.2 & 3.3) as compared to 
conventional maize-wheat-mungbean and rice-wheat-
mungbean systems with FFP, RDF and SSNM.

grown 5-6 times, with the same amount of water that is used to 
grow one cycle of rice-wheat system. Replacement of rice-
wheat system with maize-wheat increased system 
productivity (up to 30.0%), profitability (up to 50.0%) and also 
resulted in huge (up to 84.0%) water saving.

Net returns and Benefit to Cost (B:C) ratio was also calculated. 

Figure 3.2: Net returns in Maize-wheat-mungbean (MWMb) and rice-wheat-mungbean
(RWMb) system under conventional tillage (CT) and conservation agriculture (CA)

Figure 3.3: B:C ratio in Maize-wheat-mungbean (MWMb) and rice-wheat-mungbean
(RWMb) system under conventional tillage (CT) and conservation agriculture (CA)

sources in maize and specialty corns, viz., baby corn and sweet 
corn (Table 3.2). After completion of three years, in fourth 
year, the yield of baby corn, sweet corn and normal maize in 
organic treatments comes at par with RDF. The yield of baby 
corn with 100% FYM was at par with RDF. While in sweet 
corn, the yield with 100% FYM and 50% FYM + 50% VC was 
found at par with RDF. Similarly, the yield of normal maize in 
all organic treatments was found at par with RDF.

Study of different organic nutrient sources in maize 
and specialty corn

Presently, there is increased demand of organic products due 
to their better nutrition value and quality. However, no 
concrete information is available for organic maize 
production, especially for specialty maize. Hence, on long 
term basis, one experiment has been conducted on fixed site to 
measure the effect of fertilizer vis-a-vis different organic 

Soil bacterial diversity analysis of rice-wheat and 
maize-wheat cropping systems

The bacterial diversity of soils under rice-wheat and maize-
wheat cropping systems under different tillage was 
investigated on chromogenic agar medium. The chromogenic 
agar medium can differentiate different species like 
Klebsiella Enterococcus Proteus Pseudomonas, , ,  etc. based 
on different colour indicators.  shows the results Figure 3.4
obtained after spread-plating of different soils at dilution 
1:1000. It is found that soils under Site-specific Nutrient 
Management show higher diversity than other fertilization 
practices in rice-wheat and maize-wheat under conventional 
and conservation tillage, respectively. However, under 
conventional tillage, maximal bacterial diversity is observed 
in Recommended Dose of Fertilizers in case of maize-wheat, 
indicating that the soil microbial profile can be used as a 
biological indicator to estimate soil health. In addition, it was 
found that soils under Site-specific Nutrient management also 
contain nitrogen-fixing bacteria (assessed by their ability to 
grow luxuriantly under nitrogen-deficient conditions). Such 
microbes can be used to enhance soil fertility and improve 
crop production.

Figure 3.4: Soil bacterial diversity analysis of 
cropping systems under different tillage regimes.

Table 3.2: Effect of different organic nutrient sources in maize and specialty corn

Baby
corn

RDF

100% FYM

50% FYM+ 50% VC

25% FYM + 25% VC+1/3 Straw

LSD (P = 0.05)

RDF

100% FYM

50% FYM + 50% VC

25% FYM + 25% VC+ 1/3 Straw

LSD (P = 0.05)

RDF

100% FYM

50% FYM + 50% VC

25% FYM + 25% VC+ 1/3 Straw

LSD (P = 0.05)

7570.0

6585.0 (-13)

6268.0 (-17)

6598.0 (-12)

NS

9986.0

9417.0 (-5.0)

9121.0 (-8.0)

8635.0 (-13.0)

NS

6435.0

4453.0 (-30.0)

4487.0 (-30.0)

4518.0 (-29.0)

290.1

8876.0

7721.0 (-13.0)

7349.0 (-17.0)

7736.0 (-12.0)

NS

12642.0

8751.0 (-30.0)

8510.0 (-32.0)

7561.0 (-40.0)

1272.8

9706.0

6428.0 (-33.0)

5621.0 (-42.0)

5514.0 (-43.0)

230.6

8750.0

6995.9

6834.5

4095.5

2176.8

10464.1

5970.6

5709.6

2590.9

1260.8

8391.0

6693.0

6136.0

5286.0

240.5

4607.3

4674.0

5173.8

2400.1

1432.2

8597.5

6998.7

5966.2

2634.7

1691.6

5388.7

5098.1

5378.7

5068.8

979.4

Maize
type

Treatment Maize
(2017)

Maize
(2018)

Maize
(2019)

Maize
(2020)

(Note: Data in parenthesis indicates percent yield reduction as compared to RDF)
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corn

Normal
maize
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corn, the yield with 100% FYM and 50% FYM + 50% VC was 
found at par with RDF. Similarly, the yield of normal maize in 
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Presently, there is increased demand of organic products due 
to their better nutrition value and quality. However, no 
concrete information is available for organic maize 
production, especially for specialty maize. Hence, on long 
term basis, one experiment has been conducted on fixed site to 
measure the effect of fertilizer vis-a-vis different organic 
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maize-wheat cropping systems

The bacterial diversity of soils under rice-wheat and maize-
wheat cropping systems under different tillage was 
investigated on chromogenic agar medium. The chromogenic 
agar medium can differentiate different species like 
Klebsiella Enterococcus Proteus Pseudomonas, , ,  etc. based 
on different colour indicators.  shows the results Figure 3.4
obtained after spread-plating of different soils at dilution 
1:1000. It is found that soils under Site-specific Nutrient 
Management show higher diversity than other fertilization 
practices in rice-wheat and maize-wheat under conventional 
and conservation tillage, respectively. However, under 
conventional tillage, maximal bacterial diversity is observed 
in Recommended Dose of Fertilizers in case of maize-wheat, 
indicating that the soil microbial profile can be used as a 
biological indicator to estimate soil health. In addition, it was 
found that soils under Site-specific Nutrient management also 
contain nitrogen-fixing bacteria (assessed by their ability to 
grow luxuriantly under nitrogen-deficient conditions). Such 
microbes can be used to enhance soil fertility and improve 
crop production.
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cropping systems under different tillage regimes.
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The productivity of maize-based cropping system was 
significantly influenced by different cropping system, residue 
management and nitrogen management practices under 
conservation agriculture ( ). The system yield was Figure 3.5
11.5% higher under maize-wheat-mungbean (MWMb) 
compared to maize-mustard-mungbean (MMuMb) system. 
Similarly, system productivity enhanced by 7.5% by residue 
application (With Residue: WR) over no residue application 
(Without Residue: WoR). The productivity under 50% 
recommended dose of nitrogen (RDN)+ Green seeker (GS) 
guided N application was highest, which was at par with 33% 
RDN+GS. 

Sensor guided nitrogen management in maize-based 
cropping system under conventional and conservation 
agriculture practices

The present scenario of the energy prices makes it essential to 
devise production systems, which less dependent on external 
fertilizers and diesel for tillage operations. This will help to 
pave way for a sustainable production system, while ensuring 
energy security for other industrial growth. Hence, the tillage 
minimizing and nitrogen fertilizer optimization practices were 
evaluated in maize-based systems for higher yield, and 
maximization of input productivity and economics of crop 
cultivation. 

Figure 3.5: System economic yield under different residue and nitrogen management
options in the maize-based cropping systems.

MWMb system was 21.2% higher compared to MMuMb. 
Similarly, the residue application increased net returns by 
12.5% over no residue application. The nitrogen application in 
the 50% RDN+GS based module increased net returns of the 
maize systems by 4.6% over conventional RDN.

(MMuMb: Maize-Mustard-Mungbean; MWMb: Maize-
Wheat-Mungbean; WR: With Residue; WoR: Without 
Residue)

The net returns were significantly influenced with the 
application of residue and N management options along with 
different cropping system (Figure 3.6). The net returns of 

Figure 3.6: Net returns in different maize-based cropping system as influenced by 
different residue and nitrogen management options during 2019-20.

enhanced PFPN by 5.6% over no residue application, which 
underlines the importance of residue recycling in the intensive 
cropping system. The application of the GS guided N 
improved PFPN, which was highest with 50% RDN+GS 
and increased by 15.6% over conventional RDN application. 
Thus, higher returns can be fetched in maize-wheat-mungbean 
system, opted with residue retention under conservation 
agriculture by application of 50% RDN+GS based N 
application.

(MMuMb: Maize-Mustard-Mungbean; MWMb: Maize-
Wheat-Mungbean; WR: With Residue; WoR: Without 
Residue)

The partial factor productivity of the applied nitrogen (PFPN) 
in maize system was also significantly affected by cropping 
system, residue and N management options (Figure 3.7). 
Higher PFPN to the extent of 15.9% was observed under 
MWMb, compared toMMuMb. The residue application 

Figure 3.7: The partial factor productivity of maize systems as influenced by different 
residue and nitrogen management options.

noticeable. The residue and GS guided N application also 
enhanced the available N, microbial biomass carbon and 
urease activity in the soil. The residue was also found to have 
better soil aggregation in this study.

The residue application helped in buffering temperature stress 
in winter wheat. Thus, it has the potential to reverse the 
adverse effect of terminal heat stress in wheat productivity 
(Figure 3.8). However, in mustard, this difference was less 
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The productivity of maize-based cropping system was 
significantly influenced by different cropping system, residue 
management and nitrogen management practices under 
conservation agriculture ( ). The system yield was Figure 3.5
11.5% higher under maize-wheat-mungbean (MWMb) 
compared to maize-mustard-mungbean (MMuMb) system. 
Similarly, system productivity enhanced by 7.5% by residue 
application (With Residue: WR) over no residue application 
(Without Residue: WoR). The productivity under 50% 
recommended dose of nitrogen (RDN)+ Green seeker (GS) 
guided N application was highest, which was at par with 33% 
RDN+GS. 

Sensor guided nitrogen management in maize-based 
cropping system under conventional and conservation 
agriculture practices

The present scenario of the energy prices makes it essential to 
devise production systems, which less dependent on external 
fertilizers and diesel for tillage operations. This will help to 
pave way for a sustainable production system, while ensuring 
energy security for other industrial growth. Hence, the tillage 
minimizing and nitrogen fertilizer optimization practices were 
evaluated in maize-based systems for higher yield, and 
maximization of input productivity and economics of crop 
cultivation. 

Figure 3.5: System economic yield under different residue and nitrogen management
options in the maize-based cropping systems.

MWMb system was 21.2% higher compared to MMuMb. 
Similarly, the residue application increased net returns by 
12.5% over no residue application. The nitrogen application in 
the 50% RDN+GS based module increased net returns of the 
maize systems by 4.6% over conventional RDN.

(MMuMb: Maize-Mustard-Mungbean; MWMb: Maize-
Wheat-Mungbean; WR: With Residue; WoR: Without 
Residue)

The net returns were significantly influenced with the 
application of residue and N management options along with 
different cropping system (Figure 3.6). The net returns of 

Figure 3.6: Net returns in different maize-based cropping system as influenced by 
different residue and nitrogen management options during 2019-20.

enhanced PFPN by 5.6% over no residue application, which 
underlines the importance of residue recycling in the intensive 
cropping system. The application of the GS guided N 
improved PFPN, which was highest with 50% RDN+GS 
and increased by 15.6% over conventional RDN application. 
Thus, higher returns can be fetched in maize-wheat-mungbean 
system, opted with residue retention under conservation 
agriculture by application of 50% RDN+GS based N 
application.

(MMuMb: Maize-Mustard-Mungbean; MWMb: Maize-
Wheat-Mungbean; WR: With Residue; WoR: Without 
Residue)

The partial factor productivity of the applied nitrogen (PFPN) 
in maize system was also significantly affected by cropping 
system, residue and N management options (Figure 3.7). 
Higher PFPN to the extent of 15.9% was observed under 
MWMb, compared toMMuMb. The residue application 

Figure 3.7: The partial factor productivity of maize systems as influenced by different 
residue and nitrogen management options.

noticeable. The residue and GS guided N application also 
enhanced the available N, microbial biomass carbon and 
urease activity in the soil. The residue was also found to have 
better soil aggregation in this study.

The residue application helped in buffering temperature stress 
in winter wheat. Thus, it has the potential to reverse the 
adverse effect of terminal heat stress in wheat productivity 
(Figure 3.8). However, in mustard, this difference was less 

0

10

20

30

40

50

60

70

MMuMb-WoR MMuMb-WR MWMb-WoR MWMb-WR

70
%

 R
D

N
 +

 G
S

50
%

 R
D

N
 +

 G
S

33
%

 R
D

N
 +

 G
S

R
D

N

70
%

 R
D

N
 +

 G
S

50
%

 R
D

N
 +

 G
S

33
%

 R
D

N
 +

 G
S

R
D

N

70
%

 R
D

N
 +

 G
S

50
%

 R
D

N
 +

 G
S

33
%

 R
D

N
 +

 G
S

R
D

N

70
%

 R
D

N
 +

 G
S

50
%

 R
D

N
 +

 G
S

33
%

 R
D

N
 +

 G
S

R
D

N

P
F

P
(k

g 
gr

ai
n

/k
g 

N
 a

p
p

li
ed

)
N

 

-7.0

-6.0

-5.0

-4.0

-3.0

-2.0

-1.0

0.0

1.0

2.0

3.0

112 114 116 119 121 125 130 133 136 139 142 144 147 149 151 154

C
T

D
 (

ºC
)

Days after sowing

Wheat

PB - R

PB + R

7.0

9.0

11.0

13.0

15.0

17.0

19.0

R
D

N

70
%

 R
D

N
 +

 G
S

MMuMb-WoR MMuMb-WR MWMb-WoR MWMb-WR

S
ys

te
m

 y
ie

ld
 (

t/
h

a)

50
%

 R
D

N
 +

 G
S

33
%

 R
D

N
 +

 G
S

70
%

 R
D

N
 +

 G
S

50
%

 R
D

N
 +

 G
S

33
%

 R
D

N
 +

 G
S

R
D

N

70
%

 R
D

N
 +

 G
S

50
%

 R
D

N
 +

 G
S

33
%

 R
D

N
 +

 G
S

R
D

N

70
%

 R
D

N
 +

 G
S

50
%

 R
D

N
 +

 G
S

33
%

 R
D

N
 +

 G
S

R
D

N

100

120

140

160

180

200

220

240

260

MMuMb-WoR MMuMb-WR MWMb-WoR MWMb-WR

70
%

 R
D

N
+

G
S

50
%

 R
D

N
+

G
S

33
%

 R
D

N
+

G
S

R
D

N

70
%

 R
D

N
+

G
S

50
%

 R
D

N
+

G
S

33
%

 R
D

N
+

G
S

R
D

N

70
%

 R
D

N
+

G
S

50
%

 R
D

N
+

G
S

33
%

 R
D

N
+

G
S

R
D

N

70
%

 R
D

N
+

G
S

50
%

 R
D

N
+

G
S

33
%

 R
D

N
+

G
S

R
D

N

N
et

 r
et

u
rn

s 
('

00
0 

R
s/

h
a)

46 47



Figure 3.8: Canopy temperature depression (CTD) in rabi season crops, with (PB+R) and 
without (PB-R) residue application scenario, from the grain filling to harvest stages during 2019-20.

Apart from optimization of the doses, the placement of the 
nitrogen played a significant role in enhancing the nitrogen use 
efficiency and yield of the crops. The application of N by 
different management options had significant effect on the 
yield of kharif maize during 2020 (Figure 3.9). The sub-
surface band placement of the first split N dose at the knee-
high stage in the standing maize crop improved the yield of 
maize under conventional and GS based splitting. This sub-

surface band placement with conventional splitting (30% 
RDN+ placed) and GS based splitting (50% RDN+GS based 
placed) resulted in 8.5 and 13.6% higher maize yield over 
conventional surface band placement. The residue and 
cropping system also played a significant role in the maize 
yield and it was higher by 13.3% under MWMb over 
MMuMb, while residue application gave 10.4% yield 
advantage over no-residue application.
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Figure 3.9: The yield of maize during kharif  2020 as influenced
by different residue and nitrogen management methods. 
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Figure 3.8: Canopy temperature depression (CTD) in rabi season crops, with (PB+R) and 
without (PB-R) residue application scenario, from the grain filling to harvest stages during 2019-20.

Apart from optimization of the doses, the placement of the 
nitrogen played a significant role in enhancing the nitrogen use 
efficiency and yield of the crops. The application of N by 
different management options had significant effect on the 
yield of kharif maize during 2020 (Figure 3.9). The sub-
surface band placement of the first split N dose at the knee-
high stage in the standing maize crop improved the yield of 
maize under conventional and GS based splitting. This sub-

surface band placement with conventional splitting (30% 
RDN+ placed) and GS based splitting (50% RDN+GS based 
placed) resulted in 8.5 and 13.6% higher maize yield over 
conventional surface band placement. The residue and 
cropping system also played a significant role in the maize 
yield and it was higher by 13.3% under MWMb over 
MMuMb, while residue application gave 10.4% yield 
advantage over no-residue application.
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by different residue and nitrogen management methods. 

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

C
o

nt
ro

l 
(o

nl
y 

P
 a

n
d 

K
)

R
D

N
-C

on
ve

nt
io

na
l

30
%

 R
D

N
 +

 s
ub

-s
ur

fa
ce

pl
ac

em
en

t

50
%

 R
D

N
 +

 G
S

 s
ub

-s
ur

af
ce

pl
ac

em
en

t

Without residue With residue

M
ia

ze
 g

ra
in

 y
ie

ld
 (

t/
h

a)

MMuMb system

C
o

nt
ro

l 
(o

nl
y 

P
 a

n
d 

K
)

R
D

N
-C

on
ve

nt
io

na
l

30
%

 R
D

N
 +

 s
ub

-s
ur

fa
ce

pl
ac

em
en

t

50
%

 R
D

N
 +

 G
S

 s
ub

-s
ur

af
ce

pl
ac

em
en

t

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Without residue With residue

M
ai

ze
 g

ra
in

 y
ie

ld
 (

t/
h

a)
MWMb system

C
on

tr
ol

 (
on

ly
 P

 a
n

d 
K

)

R
D

N
-C

on
ve

nt
io

na
l

30
%

 R
D

N
 +

 s
ub

-s
ur

fa
ce

pl
ac

em
en

t

50
%

 R
D

N
 +

 G
S

 s
ub

-s
ur

af
ce

pl
ac

em
en

t

C
on

tr
ol

 (
on

ly
 P

 a
n

d 
K

)

R
D

N
-C

on
ve

nt
io

na
l

30
%

 R
D

N
 +

 s
ub

-s
ur

fa
ce

pl
ac

em
en

t

50
%

 R
D

N
 +

 G
S

 s
ub

-s
ur

af
ce

pl
ac

em
en

t

48 49



CROP PROTECTION

Disease and pests are a threat to crop growth, effective 
management of these is prerequisite for economic return from 
growing a crop. The major diseases of maize in India are 
charcoal rot, maydis leaf blight and turcicum leaf blight. 
Though large number of insects are reported to attack the 
maize crop, spotted stem borer, pink stem borer, shoot fly and 
fall armyworm are of major concern so far maize cultivation in 
the country is concerned. Host plant resistance is the most 
economical way to manage any disease or insect pest. Towards 
this direction identification of sources of resistance is a 
continuous process. Management of such stresses through 
chemical, cultural and biological means is also equally 
important to protect significant economic loss to the crop. 
Towards crop protection works are being carried out in the 
discipline of Pathology and Entomology to manage the 
diseases and insects of maize.

ENTOMOLOGY

Identification of resistant sources against spotted stem borer, 
Chilo partellus (Swinhoe)

Spotted stem borer (Chilo partellus) is the most important 
insect pest during kharif/rainy season causing 26-80% yield 
losses in different agro-climatic regions of India. Forty six 
inbred lines along with resistant (DMRE 63, CM 500) and 
susceptible checks (BML 6) were screened under artificial 
infestation against spotted stem borer (SSB) during kharif 
2020 at WNC, IIMR, Hyderabad. The resistant, moderately 
resistant and susceptible lines were defined by LIR 1.0-3.0, 
>3.1-6.0 and >6.1-9.0, respectively. Among the lines 
screened, only one genotype 141167-2-PP-25-1-2-1 (3.0) was 
found promising against SSB, while 27 were moderately 
resistant (Figure 4.1).

Figure 4.1: Response of maize germplasm against spotted stem borer during kharif 2020

Identification of resistant sources against pink stem borer,  
Sesamia inferens Walker

Pink stem borer is the most important pest of rabi/winter 
maize distributed in almost all parts of India. Mild winters and 
high relative humidity favours the multiplication of PSB. 
Forty six inbred lines along with resistant (DMRE 63, CM 
500) and susceptible checks (BML 6) were evaluated under 
artificial infestation against pink stem borer (PSB) during rabi 
2019-20 at The resistant, WNC, IIMR, Hyderabad. 

moderately resistant and susceptible lines are defined by LIR 
1.0-3.0, >3.1-6.0 and >6.1-9.0, respectively. Among the lines 
screened, VH12137F2-1-5-2-3-1-1-1#-2-1-1 (3.0), 
ZH111688F2-2-5-3-2-1-1-2#-1-2-1 (3.0), ZH116002F2-1-3-
2-3-1-1-1#-2-1-1 (2.8), ZH116117F2-1-2-1-1-2-1-1#-1-1-1 
(2.5) and ZH112656F2-1-2-2-1-1-1-1#-1-1-1 (3.0) were 
found promising against PSB, while 10 lines were moderately 
resistant (Figure 4.2).
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CROP PROTECTION

Disease and pests are a threat to crop growth, effective 
management of these is prerequisite for economic return from 
growing a crop. The major diseases of maize in India are 
charcoal rot, maydis leaf blight and turcicum leaf blight. 
Though large number of insects are reported to attack the 
maize crop, spotted stem borer, pink stem borer, shoot fly and 
fall armyworm are of major concern so far maize cultivation in 
the country is concerned. Host plant resistance is the most 
economical way to manage any disease or insect pest. Towards 
this direction identification of sources of resistance is a 
continuous process. Management of such stresses through 
chemical, cultural and biological means is also equally 
important to protect significant economic loss to the crop. 
Towards crop protection works are being carried out in the 
discipline of Pathology and Entomology to manage the 
diseases and insects of maize.

ENTOMOLOGY

Identification of resistant sources against spotted stem borer, 
Chilo partellus (Swinhoe)

Spotted stem borer (Chilo partellus) is the most important 
insect pest during kharif/rainy season causing 26-80% yield 
losses in different agro-climatic regions of India. Forty six 
inbred lines along with resistant (DMRE 63, CM 500) and 
susceptible checks (BML 6) were screened under artificial 
infestation against spotted stem borer (SSB) during kharif 
2020 at WNC, IIMR, Hyderabad. The resistant, moderately 
resistant and susceptible lines were defined by LIR 1.0-3.0, 
>3.1-6.0 and >6.1-9.0, respectively. Among the lines 
screened, only one genotype 141167-2-PP-25-1-2-1 (3.0) was 
found promising against SSB, while 27 were moderately 
resistant (Figure 4.1).

Figure 4.1: Response of maize germplasm against spotted stem borer during kharif 2020

Identification of resistant sources against pink stem borer,  
Sesamia inferens Walker

Pink stem borer is the most important pest of rabi/winter 
maize distributed in almost all parts of India. Mild winters and 
high relative humidity favours the multiplication of PSB. 
Forty six inbred lines along with resistant (DMRE 63, CM 
500) and susceptible checks (BML 6) were evaluated under 
artificial infestation against pink stem borer (PSB) during rabi 
2019-20 at The resistant, WNC, IIMR, Hyderabad. 

moderately resistant and susceptible lines are defined by LIR 
1.0-3.0, >3.1-6.0 and >6.1-9.0, respectively. Among the lines 
screened, VH12137F2-1-5-2-3-1-1-1#-2-1-1 (3.0), 
ZH111688F2-2-5-3-2-1-1-2#-1-2-1 (3.0), ZH116002F2-1-3-
2-3-1-1-1#-2-1-1 (2.8), ZH116117F2-1-2-1-1-2-1-1#-1-1-1 
(2.5) and ZH112656F2-1-2-2-1-1-1-1#-1-1-1 (3.0) were 
found promising against PSB, while 10 lines were moderately 
resistant (Figure 4.2).
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Figure 4.2: Response of maize germplasm against pink stem borer during rabi 2019-20

Understanding Induced direct defense responses in maize 
against pink stem borer, Sesamia inferens Walker

Understanding plant-insect interactions is of utmost 
importance for developing effective pest management 
approaches. Therefore, the present study was undertaken to 
study induced defense responses in maize by imposing 
different treatments, including control i.e. untreated plants 
(T1), PSB feeding (T2), mechanical wounding (T3), 
mechanical wounding plus PSB regurgitation (T4) and 
exogenous application of methyl jasmonate (T5) in resistant 
(DMRE 63 -G1, CM 500 - G2), moderately resistant (WNZ 
Exotic Pool - G3) and susceptible genotypes (CM 202 - G4, 
BML 6 - G5) at two stages, viz., 5 and 15 days after 
germination (DAG). The pots were kept in a completely 
randomized design involving a 5 × 5 factorial arrangement 
with five treatments, five genotypes at two levels of sampling. 
Induced defenses appearing two days after treatment 
imposition at each stage (5 and 15 DAG) was considered as 
short-term response, while 15 days post-treatment was 
considered as the long-term response. The quantification of p-
Coumaric acid (p-CA) and ferulic acid (FA) at 2 and 15 days 
after imposition of the above treatments was carried out 
through ultra-fast liquid chromatography (UFLC). Treatment-
specific and genotype-dependent changes were observed in 

the accumulation of p-CA and FA contents in both short- and 
long-term responses at 5 and 15 DAG. The results revealed 
that p-CA content induced in leaf tissues of maize genotypes 
were intrinsically higher when challenged by PSB attack in 
short- and long-term responses at 5 and 15 days after 
germination (DAG) (Figure 4.3A, 4.3B). Higher p-CA 
content was observed in stem tissue upon wounding and 
regurgitation in short- and long-term responses (Figure 4.3C, 
4.3D). Significant accumulation of FA content was also 
observed in leaf tissues in response to PSB feeding at 5 DAG 
in long-term response (Figure 4.4A), while at 15 DAG, it was 
observed both in short- and long-term responses (Figure 
4.4B). In stem tissues, methyl jasmonate induced higher FA 
content in short-term response at 5 DAG (Figure 4.4C). 
However, at 15 DAG, PSB feeding triggered FA content in the 
short-term while, wounding and regurgitation treatment-
induced defense responses in the long-term (Figure 4.4D). 
Resistant (DMRE 63, CM 500) and moderately resistant 
genotypes (WNZ Exotic Pool) significantly accumulated 
higher contents of p-CA and FA content than susceptible ones 
(CM 202, BML 6) in most of the cases. It can be concluded that 
induced defense responses varied with maize genotypes, stage 
of crop growth, plant tissue, in terms of both short- and long-
term responses. 

Figure 4.3: p-CA dynamics in host-insect n interactions

Changes in p-CA content in leaf  (A, B) and stem (C, D) tissues of maize genotypes to induced treatments in short (2 DAT) and 
long (15 DAT) term responses on the imposition of treatments at 5 DAG (A, C) and 15 DAG (B, D) (G1: DMRE 63; G2: CM 500; 
G3: WNZ Exotic pool; G4: CM 500; G5: BML 6; T1: Control; T2: PSB feeding; T3: Wounding; T4: Combination of wounding 
plus regurgitation; T5: Exposure to methyl jasmonate)

Figure 4.4: FA dynamics in host-insect interactions

Changes in FA content in leaf  (A, B) and stem (C, D) tissues of maize genotypes to induced treatments in short (2 DAT) and long 
(15 DAT) term responses on the imposition of treatments at 5 DAG (A, C) and 15 DAG (B, D) (G1: DMRE 63; G2: CM 500; G3: 
WNZ Exotic pool; G4: CM 500; G5: BML 6; T1: Control; T2: PSB feeding; T3: Wounding; T4: Combination of wounding plus 
regurgitation; T5: Exposure to methyl jasmonate)
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Figure 4.2: Response of maize germplasm against pink stem borer during rabi 2019-20

Understanding Induced direct defense responses in maize 
against pink stem borer, Sesamia inferens Walker

Understanding plant-insect interactions is of utmost 
importance for developing effective pest management 
approaches. Therefore, the present study was undertaken to 
study induced defense responses in maize by imposing 
different treatments, including control i.e. untreated plants 
(T1), PSB feeding (T2), mechanical wounding (T3), 
mechanical wounding plus PSB regurgitation (T4) and 
exogenous application of methyl jasmonate (T5) in resistant 
(DMRE 63 -G1, CM 500 - G2), moderately resistant (WNZ 
Exotic Pool - G3) and susceptible genotypes (CM 202 - G4, 
BML 6 - G5) at two stages, viz., 5 and 15 days after 
germination (DAG). The pots were kept in a completely 
randomized design involving a 5 × 5 factorial arrangement 
with five treatments, five genotypes at two levels of sampling. 
Induced defenses appearing two days after treatment 
imposition at each stage (5 and 15 DAG) was considered as 
short-term response, while 15 days post-treatment was 
considered as the long-term response. The quantification of p-
Coumaric acid (p-CA) and ferulic acid (FA) at 2 and 15 days 
after imposition of the above treatments was carried out 
through ultra-fast liquid chromatography (UFLC). Treatment-
specific and genotype-dependent changes were observed in 

the accumulation of p-CA and FA contents in both short- and 
long-term responses at 5 and 15 DAG. The results revealed 
that p-CA content induced in leaf tissues of maize genotypes 
were intrinsically higher when challenged by PSB attack in 
short- and long-term responses at 5 and 15 days after 
germination (DAG) (Figure 4.3A, 4.3B). Higher p-CA 
content was observed in stem tissue upon wounding and 
regurgitation in short- and long-term responses (Figure 4.3C, 
4.3D). Significant accumulation of FA content was also 
observed in leaf tissues in response to PSB feeding at 5 DAG 
in long-term response (Figure 4.4A), while at 15 DAG, it was 
observed both in short- and long-term responses (Figure 
4.4B). In stem tissues, methyl jasmonate induced higher FA 
content in short-term response at 5 DAG (Figure 4.4C). 
However, at 15 DAG, PSB feeding triggered FA content in the 
short-term while, wounding and regurgitation treatment-
induced defense responses in the long-term (Figure 4.4D). 
Resistant (DMRE 63, CM 500) and moderately resistant 
genotypes (WNZ Exotic Pool) significantly accumulated 
higher contents of p-CA and FA content than susceptible ones 
(CM 202, BML 6) in most of the cases. It can be concluded that 
induced defense responses varied with maize genotypes, stage 
of crop growth, plant tissue, in terms of both short- and long-
term responses. 

Figure 4.3: p-CA dynamics in host-insect n interactions

Changes in p-CA content in leaf  (A, B) and stem (C, D) tissues of maize genotypes to induced treatments in short (2 DAT) and 
long (15 DAT) term responses on the imposition of treatments at 5 DAG (A, C) and 15 DAG (B, D) (G1: DMRE 63; G2: CM 500; 
G3: WNZ Exotic pool; G4: CM 500; G5: BML 6; T1: Control; T2: PSB feeding; T3: Wounding; T4: Combination of wounding 
plus regurgitation; T5: Exposure to methyl jasmonate)

Figure 4.4: FA dynamics in host-insect interactions

Changes in FA content in leaf  (A, B) and stem (C, D) tissues of maize genotypes to induced treatments in short (2 DAT) and long 
(15 DAT) term responses on the imposition of treatments at 5 DAG (A, C) and 15 DAG (B, D) (G1: DMRE 63; G2: CM 500; G3: 
WNZ Exotic pool; G4: CM 500; G5: BML 6; T1: Control; T2: PSB feeding; T3: Wounding; T4: Combination of wounding plus 
regurgitation; T5: Exposure to methyl jasmonate)
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Evaluation of insecticides as seed treatment against fall 
armyworm during kharif 2020

Fall armyworm (FAW) is an invasive insect pest causing 
serious damage to maize at all stages of its growth. It was first 
reported in India in May, 2018. Yield losses of about 73.0% 
have been reported due to fall armyworm infestation. The 
effect of the seed treatment insecticides at varying doses were 
evaluated at WNC under natural infestation for the 
management of fall armyworm (FAW) during 2020 kharif 
( ). The experiment was completely randomized with Table 4.1
three replicates of 10 treatments including untreated control. 
Among all the treatments, at 7 DAG, Thiamethoxam 30 FS @ 
10 ml/kg seed recorded the lowest per cent plant infestation of 
30.2%, followed by Thiamethoxam 30 FS @ 8 ml/kg seed 
(34.1%) and Thiamethoxam 30 FS @ 6 ml/kg seed (36.4%) 
(Table 1). Similarly, at 14 DAG, significant lowest per cent 

plant infestation was observed in Thiamethoxam 30 FS @ 10 
ml/kg seed (18.8%), followed by Thiamethoxam 30 FS @ 8 
ml/kg seed (26.4%) and Thiamethoxam 30 FS @ 6 ml/kg seed 
(29.4%) compared to untreated control (81.8%). Thereafter, 
the per cent plant infestation increased among all the 
treatments. At 7 DAG, the minimum Davis score of 1.4, 1.5 
and 1.7 was recorded in Thiamethoxam 30 FS @ 10, 8 and 6 
ml/kg seed, respectively compared to the remaining 
treatments. At 14 DAG, the Davis score was 1.2, 1.4 and 1.4 in 
Thiamethoxam 30 FS @ 10, 8 and 6 ml/kg seed, respectively. 
However, all the treatments have significantly lower Davis 
score of 2.0 against untreated control (3.2) at 14 DAG. The 
maximum yield of 53.0, 54.0 and 55.6 q/ha was recorded in 
Thiamethoxam 30 FS @ 6, 8 and 10 ml/kg seed followed by 
imidacloprid 600 FS @ 6, 8 and 10 ml/kg seed (50.3, 51.6 and 
51.3 Q/ha) compared to untreated control (31.0 q/ha).

Table 4.1: Evaluation of insecticides as seed treatment against fall armyworm during kharif 2020

Thiamethoxam 30FS

 @ 6ml / kg seed

Thiamethoxam 30FS

 @ 8ml /kg seed

Thiamethoxam 30FS

 @ 10ml/kg seed

Imidacloprid 600 FS

 @ 6ml/ kg seed

Imidacloprid 600 FS 

@ 8ml / kg seed

Imidacloprid 600 FS

 @ 10ml / kg seed

Fipronil 5 Sc

 @6ml / kg seed

Fipronil 5 Sc 

@8ml / kg seed

Fipronil 5 Sc 

@10ml / kg seed

Control

CD (0.05)

CV

Sl.
No.

Treatment 

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

36.4 def

(37.12)

34.1 f

(35.59)

30.2 f

(33.37)

54.5 abc

(47.65)

53.5 bc

(47.07)

44.7 cdef

(41.88)

65.4 ab

(54.09)

53.0 bcd

(46.75)

49.6bcde

(44.80)

70.2 a

(57.04)

9.84

12.89

de29.4

(32.84)
 de26.4

(30.95)
 e18.8

(27.55)
c43.4 

(41.25)
 c41.3

(40.02)
 d31.8

(34.30)
 b54.2

(47.45)
bc48.9 

(44.39)
bc47.2

(43.44)
a81.8 

(65.20)

5.58

7.98

80.3 c

(63.73)

70.5 d

(57.12)

55.7 e

(48.32)

87.0 bc

(69.09)

84.2 c

(66.66)

81.8 c

(65.20)

91.8 b

(78.82)

86.9 bc

(69.03)

84.2 c

(66.82)

100.0a

(89.09)

5.39

4.70

1.7 de

(1.31)

1.5 ef

(1.25)

1.4 f

(1.19)

2.2 b

(1.48)

1.8 cd

(1.34)

1.6 def

(1.27)

1.9 bc

(1.41)

1.9 bc

(1.40)

1.7 cde

(1.32)

2.4 a

(1.57)

0.09

3.78

7 DAG 14 DAG 21 DAG 7 DAG 14 DAG 21 DAG

bcd1.4 

(1.21)
 cd1.4

(1.19)
d1.2 

(1.13)
bcd1.7 

(1.30)
bc1.8 

(1.36)
d1.2 

(1.13)
bc1.9 

(1.39)
b1.9 

(1.41)
b2.0 

(1.41)
a3.2 

(1.80)

0.22

9.60

3.3 

(1.82)

3.0

(1.75)

2.3

(1.51)

3.1

(1.76)

3.3

(1.82)

3.2

(1.80)

3.4

(1.85)

3.5

(1.86)

3.3

(1.83)

4.2

(2.06)

NS

10.05

Percent plant infestation Davis Score Yield
(Q/ha)

bc53.0 

ab54.0 

a55.6 

de50.3 

cd51.6 

cd51.3 

g46.6 

fg48.3 

ef49.3 

h31.0 

1.90

2.26

Values in parenthesis are transformed 

Infestation of fall armyworm in rabi 2019-20 and kharif 
2020 maize under different tillage practices

Fall armyworm infestation was recorded in rabi 2019-20 
under different tillage practices at ICAR-IIMR Delhi 

Infestation was less in zero-till (ZT) system and highest in 
conventionally tilled (CT) system. Infestation was as high as 
98% initially and it dropped to as low as 7% by March (Figure 
4.5). However, after November, the CT system showed 

minimum infestation. In kharif 2020, FAW Infestation at V6-7 
stage maize under different tillage practices and cropping 
systems was recorded. ZT recorded lower infestation and CT 

recorded the highest, especially in maize-chickpea-sesbania 
(MCS), maize-mustard-mungbean (MMuMb) cropping 
systems (Figure 4.6). 

Figure 4.5: Dynamics of fall armyworm infestation in maize in rabi 2019-20 in permanent bed (PB), zero-tillage (ZT) and 
conventional tillage (CT) systems

Figure 4.6: Dynamics of fall armyworm infestation in maize in kharif 2020 in permanent bed (PB), zero-tillage (ZT) and 
conventional tillage (CT) under maize-wheat-mungbean (MWMb), maize-chickpea-sesbania (MCS), maize-mustard-
mungbean (MMuMb) and maize-maize-sesbania (MMS) cropping systems
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Evaluation of insecticides as seed treatment against fall 
armyworm during kharif 2020

Fall armyworm (FAW) is an invasive insect pest causing 
serious damage to maize at all stages of its growth. It was first 
reported in India in May, 2018. Yield losses of about 73.0% 
have been reported due to fall armyworm infestation. The 
effect of the seed treatment insecticides at varying doses were 
evaluated at WNC under natural infestation for the 
management of fall armyworm (FAW) during 2020 kharif 
( ). The experiment was completely randomized with Table 4.1
three replicates of 10 treatments including untreated control. 
Among all the treatments, at 7 DAG, Thiamethoxam 30 FS @ 
10 ml/kg seed recorded the lowest per cent plant infestation of 
30.2%, followed by Thiamethoxam 30 FS @ 8 ml/kg seed 
(34.1%) and Thiamethoxam 30 FS @ 6 ml/kg seed (36.4%) 
(Table 1). Similarly, at 14 DAG, significant lowest per cent 

plant infestation was observed in Thiamethoxam 30 FS @ 10 
ml/kg seed (18.8%), followed by Thiamethoxam 30 FS @ 8 
ml/kg seed (26.4%) and Thiamethoxam 30 FS @ 6 ml/kg seed 
(29.4%) compared to untreated control (81.8%). Thereafter, 
the per cent plant infestation increased among all the 
treatments. At 7 DAG, the minimum Davis score of 1.4, 1.5 
and 1.7 was recorded in Thiamethoxam 30 FS @ 10, 8 and 6 
ml/kg seed, respectively compared to the remaining 
treatments. At 14 DAG, the Davis score was 1.2, 1.4 and 1.4 in 
Thiamethoxam 30 FS @ 10, 8 and 6 ml/kg seed, respectively. 
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imidacloprid 600 FS @ 6, 8 and 10 ml/kg seed (50.3, 51.6 and 
51.3 Q/ha) compared to untreated control (31.0 q/ha).
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Infestation of fall armyworm in rabi 2019-20 and kharif 
2020 maize under different tillage practices

Fall armyworm infestation was recorded in rabi 2019-20 
under different tillage practices at ICAR-IIMR Delhi 

Infestation was less in zero-till (ZT) system and highest in 
conventionally tilled (CT) system. Infestation was as high as 
98% initially and it dropped to as low as 7% by March (Figure 
4.5). However, after November, the CT system showed 

minimum infestation. In kharif 2020, FAW Infestation at V6-7 
stage maize under different tillage practices and cropping 
systems was recorded. ZT recorded lower infestation and CT 

recorded the highest, especially in maize-chickpea-sesbania 
(MCS), maize-mustard-mungbean (MMuMb) cropping 
systems (Figure 4.6). 

Figure 4.5: Dynamics of fall armyworm infestation in maize in rabi 2019-20 in permanent bed (PB), zero-tillage (ZT) and 
conventional tillage (CT) systems

Figure 4.6: Dynamics of fall armyworm infestation in maize in kharif 2020 in permanent bed (PB), zero-tillage (ZT) and 
conventional tillage (CT) under maize-wheat-mungbean (MWMb), maize-chickpea-sesbania (MCS), maize-mustard-
mungbean (MMuMb) and maize-maize-sesbania (MMS) cropping systems
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PATHOLOGY 

Identification of resistant sources against major diseases

During spring 2020, a total of 106 inbred lines were screened 
against charcoal rot (CR). Out of these, 35 were found 
resistant with disease score <3.0, while the susceptible check 
CM 600 showed a disease score of 5.6. During  2020, a kharif
total of 52 and 124 inbred lines were screened against CR and 
maydis leaf blight (MLB). None of the lines showed resistant 
response, while the susceptible check CM 600 showed a 
disease score 5.5 and 6.7 against CR and MLB, respectively. 

Efficacy of modules for the management of maydis leaf 
blight

Three disease management modules, ., organic, chemical viz
and integrated disease management (IDM) were evaluated 
against MLB in sweet corn I composite under artificial 
inoculation at Ludhiana during 2020 ( ). The kharif Table 4.2
best disease control was recorded in the chemical module 
(53.76%), followed by IDM module (48.65%). Chemical 
module recorded the highest yield (33.1 q/ha), followed by 
IDM module (27.16 q/ha).

Table 4.2: Efficacy of modules for the management of maydis leaf blight

Organic 

Chemical 

IDM 

Standard control

Organic check

Positive control

S.
No.

Treatment 

51.00

26.67

31.67

37.67

5.34

Average
 yield (q/ha)

Disease
severity* (%)

17.30

Disease
control (%)

24.09

53.76 33.15

48.65 27.16

Modules

Seed t reatment  wi th  Trichoderma 
harzianum formulation (@ 10g/kg seed) + 
Foliar spray of Pseudomonas flourescens 
(@ 10g/l water) at 45 DAS and foliar spray 
of cow urine (20%) at 60 DAS

Seed treatment with Thiram (3g/kg seed) + 
Foliar spray with Mancozeb 75 WP 
(@2.5g/l water) at 45 DAS + Foliar spray 
with Azoxystrobin 18.2% (w/w) + 
Difenoconazole 11.4% (w/w) SC (@1 
ml/ l) water at 55 DAS 

Seed t reatment  wi th  Trichoderma 
harzianum formulation (@10g/kg seed) + 
Foliar spray of Pseudomonas flourescens 
(@10g/l water) at 45 DAS and foliar spray 
o f  A z o x y s t r o b i n  1 8 . 2 %  ( w / w )  + 
Difenoconazole 11.4% (w/w) SC @1 ml/ l 
water at 50 DAS and foliar spray of cow 
urine (20%) at 60 DAS

Foliar spray with Mancozeb 75 WP 
(@2.5g/l water) at 45 and 55 DAS

Inoculated

Inoculated

1.

2.

3.

4.

5.

6.

LSD (P = 0.05)

25.00

3.95

34.68

61.67 16.76-

57.70 18.54-

-

Studies on diversity of Setosphaeria turcica isolates

Setosphaeria turcica causes turcicum leaf blight, which is a 
major disease of maize in India. To study the diversity in S. 
turcica viz45 isolates were collected from nine states, ., 
Meghalaya, Uttarakhand, Himachal Pradesh, Andhra Pradesh, 
Odisha, Gujarat, Madhya Pradesh, Jammu & Kashmir and 

Maharashtra. Out of these, 26 were purified and purification of 
the other 19 isolates is in process. Morphological 
characterization of the purified isolates is also in progress. 
Four isolates and their conidia from Umiam, Meghalaya are 
represented in . To preserve these cultures for long Figure 4.7
time, paper disc method was performed for enhancing the 
shelf-life of isolates.

A.  Isolates 

B.  Conidia

Figure 4.7: Setosphaeria turcica  (A) isolates and (B) conidia from Umiam, Meghalaya

56 57



PATHOLOGY 

Identification of resistant sources against major diseases

During spring 2020, a total of 106 inbred lines were screened 
against charcoal rot (CR). Out of these, 35 were found 
resistant with disease score <3.0, while the susceptible check 
CM 600 showed a disease score of 5.6. During  2020, a kharif
total of 52 and 124 inbred lines were screened against CR and 
maydis leaf blight (MLB). None of the lines showed resistant 
response, while the susceptible check CM 600 showed a 
disease score 5.5 and 6.7 against CR and MLB, respectively. 

Efficacy of modules for the management of maydis leaf 
blight

Three disease management modules, ., organic, chemical viz
and integrated disease management (IDM) were evaluated 
against MLB in sweet corn I composite under artificial 
inoculation at Ludhiana during 2020 ( ). The kharif Table 4.2
best disease control was recorded in the chemical module 
(53.76%), followed by IDM module (48.65%). Chemical 
module recorded the highest yield (33.1 q/ha), followed by 
IDM module (27.16 q/ha).

Table 4.2: Efficacy of modules for the management of maydis leaf blight

Organic 

Chemical 

IDM 

Standard control

Organic check

Positive control

S.
No.

Treatment 

51.00

26.67

31.67

37.67

5.34

Average
 yield (q/ha)

Disease
severity* (%)

17.30

Disease
control (%)

24.09

53.76 33.15

48.65 27.16

Modules

Seed t reatment  wi th  Trichoderma 
harzianum formulation (@ 10g/kg seed) + 
Foliar spray of Pseudomonas flourescens 
(@ 10g/l water) at 45 DAS and foliar spray 
of cow urine (20%) at 60 DAS

Seed treatment with Thiram (3g/kg seed) + 
Foliar spray with Mancozeb 75 WP 
(@2.5g/l water) at 45 DAS + Foliar spray 
with Azoxystrobin 18.2% (w/w) + 
Difenoconazole 11.4% (w/w) SC (@1 
ml/ l) water at 55 DAS 

Seed t reatment  wi th  Trichoderma 
harzianum formulation (@10g/kg seed) + 
Foliar spray of Pseudomonas flourescens 
(@10g/l water) at 45 DAS and foliar spray 
o f  A z o x y s t r o b i n  1 8 . 2 %  ( w / w )  + 
Difenoconazole 11.4% (w/w) SC @1 ml/ l 
water at 50 DAS and foliar spray of cow 
urine (20%) at 60 DAS

Foliar spray with Mancozeb 75 WP 
(@2.5g/l water) at 45 and 55 DAS

Inoculated

Inoculated

1.

2.

3.

4.

5.

6.

LSD (P = 0.05)

25.00

3.95

34.68

61.67 16.76-

57.70 18.54-

-

Studies on diversity of Setosphaeria turcica isolates

Setosphaeria turcica causes turcicum leaf blight, which is a 
major disease of maize in India. To study the diversity in S. 
turcica viz45 isolates were collected from nine states, ., 
Meghalaya, Uttarakhand, Himachal Pradesh, Andhra Pradesh, 
Odisha, Gujarat, Madhya Pradesh, Jammu & Kashmir and 

Maharashtra. Out of these, 26 were purified and purification of 
the other 19 isolates is in process. Morphological 
characterization of the purified isolates is also in progress. 
Four isolates and their conidia from Umiam, Meghalaya are 
represented in . To preserve these cultures for long Figure 4.7
time, paper disc method was performed for enhancing the 
shelf-life of isolates.

A.  Isolates 

B.  Conidia

Figure 4.7: Setosphaeria turcica  (A) isolates and (B) conidia from Umiam, Meghalaya

56 57



EXTENSION, OUTREACH
AND ENTREPRENEURIAL

DEVELOPMENT

Table 5.1: Centre-wise, season-wise performance report of the FLDs conducted in maize during 2020

  

Sl.
No.

Name of 
Centre

FLD
area (ha)

No. of
beneficiaries

Rabi 2019-20

UAS, Dharwad

TNAU, Coimbatore

Dr RPCAU, Dholi

RMRSPC, Begusarai

MPKV, Kohlapur

AAU, Godhra

BCKV, Kalyani

AAU, Gossaingaon

Total/mean
(Rabi season 2019-20)

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Av. yield in
FLDs (t/ha)

Av. yield in 
farmers' 
practices (t/ha)

Yield
gains (%)

27

25

25

29

53

25

67

43

294

8.70

14.05

29.22

8.39

46.04

35.29

15.56

30.09

21.87

4.98

6.81

6.40

6.03

4.93

2.90

5.25

3.44

5.09

5.41

7.77

8.27

6.54

7.20

3.92

6.07

4.47

6.21

10

10

10

10

20

10

20

10

100

Front Line Demonstrations 

The ront Line Demonstrations (FLDs) under NFSM are F
being undertaken by ICAR-IIMR in collaboration with 
various AICRP on Maize centers throughout the country in the 
three cropping seasons (  and spring) of maize. In kharif, rabi
2019-20  season, FLDs were taken up on 100 ha of land rabi
benefitting 294 farmers ( ). In this season, Table 5.1
technologies like micronutrients application and integrated 
pest management, public sector hybrids, ., DMRH 1301, viz
CO 6, GAYMH 1 and GAYMH 3, and intercropping of maize 
with pea and potato were demonstrated at farmers' field by 8 
centres in 7 states. During the  season, average yield gains rabi
of 21.9% was recorded which ranged from 8.4% in Begusarai 
to 46% in Kolhapur ( ). In spring 2020, three centres Figure 5.1
conducted FLDs over 30.2 ha, where the technology of 
improved hybrid of the public sector (PMH 10) and private 
sector (DKC 9108), and recommended sowing time were 
demonstrated. Only minimal yield gains were observed in this 
season and gains varied from -2.51% to 5.68%. This indicated 
that intervention of the sowing time could result in bridging 
yield gaps at the farmers' field, but the costly seed needs to be 
replaced with suitable public sector hybrids. 

The institute has an effective outreach programme for the 

transfer of technology and capacity building in maize value 

chain from input supply to production of the crop and its 

utilization. The institute uses monetary grants received from 

ICAR under Scheduled Tribe Component (STC), North 

Eastern Hill (NEH) component and Scheduled Caste Sub Plan 

(SCSP) for enhancing adoption of technology amongst 

farmers and other stakeholders in the maize value chain. The 

institute also has Mera Gaon Mera Gaurav (MGMG) 

programmes for capacity building, technology demonstration 

and regular interactions with maize growers for taking 

feedback towards the orientation of the farmer-friendly 

research programme. The Front Line Demonstrations 

programme sponsored by the Department of Agriculture and 

Cooperation, Government of India under National Food 

Security Mission (NFSM) for demonstration of improved 

maize technologies is also being implemented by ICAR-IIMR 

as the nodal agency. The aspirational districts identified by the 

government of India and low maize productivity areas were 

the focus of all these programmes.

5

�tensio�, Outreac� an� Entrepreneuria� 
Developmen�

Distribution of inputs to maize farmers
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as the nodal agency. The aspirational districts identified by the 

government of India and low maize productivity areas were 

the focus of all these programmes.

5

�tensio�, Outreac� an� Entrepreneuria� 
Developmen�

Distribution of inputs to maize farmers
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Figure 5.1: Maize yield during rabi 2019-2020 in FLDs
and farmers' practices

Figure 5.2: Maize yield during kharif 2020 in FLDs
and farmers' practices
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6.8

20

151.03

In kharif 2020, FLDs were conducted in over 151.03 ha, 
benefiting 375 farmers in 13 states. The recently released 
public sector hybrids like DMRH 1301, FQH 106, VMH 45, 
PMH 1, CoH(M) 8, MAH 14-5 and GAYMH 1, along with 
new hybrid varieties of private sector like Bio 9544, PM 3 and 
PM 9 were demonstrated. This kharif season showed the 
highest yield gap in technology demonstrated with farmers' 
practices compared to rabi and spring seasons, which varied 
from 9.6% in Mandya to 103.0% in Imphal (Figure 5.2). 
However, the yield gains in Punjab were negative to the tune of 
16.9%, which implied that farmers were adopting very good 

practices, and only cost reduction could enhance profitability 
in maize cultivation. Raised bed planting was also 
demonstrated in water-logging prone North Eastern Plain 
Zone, where a yield gain of 73.1% was reported compared to 
farmers' practice of flat planting. Biofortified QPM hybrid, 
Shaktiman 5 was also demonstrated in this season. The FLDs 
demonstrating management of fall armyworm, conducted at 
Kolhapur centre, reported 46.1% yield gains. Similarly, FLDs 
demonstrating the best weed management showed yield 
advantage of 44.8% at Chhindwara.
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Figure 5.1: Maize yield during rabi 2019-2020 in FLDs
and farmers' practices

Figure 5.2: Maize yield during kharif 2020 in FLDs
and farmers' practices
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new hybrid varieties of private sector like Bio 9544, PM 3 and 
PM 9 were demonstrated. This kharif season showed the 
highest yield gap in technology demonstrated with farmers' 
practices compared to rabi and spring seasons, which varied 
from 9.6% in Mandya to 103.0% in Imphal (Figure 5.2). 
However, the yield gains in Punjab were negative to the tune of 
16.9%, which implied that farmers were adopting very good 

practices, and only cost reduction could enhance profitability 
in maize cultivation. Raised bed planting was also 
demonstrated in water-logging prone North Eastern Plain 
Zone, where a yield gain of 73.1% was reported compared to 
farmers' practice of flat planting. Biofortified QPM hybrid, 
Shaktiman 5 was also demonstrated in this season. The FLDs 
demonstrating management of fall armyworm, conducted at 
Kolhapur centre, reported 46.1% yield gains. Similarly, FLDs 
demonstrating the best weed management showed yield 
advantage of 44.8% at Chhindwara.
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Scheduled Tribe Component (STC)

Scheduled Tribe Component (STC) funded by ICAR aims to 
enhance the income and profitability of tribal farmers. The 
programme was implemented in the tribal-dominated 
aspirational districts in 16 states, viz., Gujarat, Jharkhand, 
West Bengal, Uttar Pradesh, Chhattisgarh, Madhya Pradesh, 
Maharashtra, Rajasthan, Odisha, Telangana, Tamil Nadu, 
Uttarakhand, Bihar, Himachal Pradesh, Jammu and 
Kashmirand Manipur. Under the STC, FLDs of kharif maize 
with improved technologies were demonstrated in 238.77 ha 
in 741 farmers' field. The average yield under FLDs was 4.50 
t/ha compared to farmers' practice (3.05 t/ha) with a yield gain 
of about  47.33 % (Table 5.2). The profitability of hybrid 
maize cultivation over the upland/midland rice was also 
demonstrated in 35 ha in two blocks each of Odisha and West 
Bengal. In Odisha, the monetary gain of the hybrid maize 
cultivation over the midland rice varied from 24.1 % to 69.2 
%, whereas in the upland areas of West Bengal, the gain varied 
from 36 % to 92 % (Table 5.3).

During 2020, 33 farmers' training/field day/awareness 
programmes were conducted in different parts of the country, 
benefiting 1596 tribal farmers on various aspects of scientific 

maize cultivation (Table 5.4). Different inputs including seed, 
biofertilizer/biopesticide/botanical, chemical fertilizer, plant 
protection chemical, farm implements and farm literature 
were also distributed to the farmers during these programmes 
(Table 5.5). Altogether, 1459 households have benefitted from 
the input distributions.

Table 5.2: FLD performance of kharif maize under STC, 2020 

Centre
FLD
area (ha)

FLD yield
(t/ha)

Farmers' practices
yield (t/ha)

Yield
gains (%)

No. of 
beneficiaries

14

8

40

14

40

15.8

15.6

6.97

4.4

80

238.77

6.48

4.48

5.36

4.05

6.88

1.81

2.47

4.65

6.64

2.15

4.50

1.81

2.32

4.22

3.50

5.82

1.45

1.88

2.08

5.73

1.721

3.05

257.88

92.88

26.93

15.86

18.34

24.62

31.46

123.56

15.88

25.19

47.33

70

20

125

35

100

79

68

29

15

200

741

Field day on maize hybrid MAH 14-5 organized by EEU,
Nagenahalli Mysore, Mandya

Farmers showing good harvest of the hybrid with herbicide-based weed management in Kashmir

BAU, Ranchi

IGKVV, Ambikapur

MPKV, Kolhapur 

KVK, Chittorgarh, MPUAT

KVK, Pratapgarh,MPUAT

KVK, Rajsamand,MPUAT

KVK, Dungarpur,MPUAT

BHU, Varanasi 

TNAU, Vagarai

JNKVV, Chhindwara

Total 

53

52

30

160

28

44

45

BCKV, Kalyani, West 
Bengal

BHU, Vanarasi, U.P.

MPUAT, Banswara, 
Rajasthan

KVK,   Dungarpur, 
Rajasthan

June 5, 2020

June 25, 2020

September 5, 2020 

March 3- 4, 2020

July 2, 2020

August 20, 2020

Field day on maize 
cultivation during kharif 
season

Training programme on 
maize cultivation under 
r a i n f e d ,   u p l a n d 
condition” 

Training cum field day 
on maize 

Farmer 's  awareness 
training on fall army 
warm management in 
maize and production 
technologies 

Cultivation technology 
of maize

Pest management in 
maize

Khoyrasole Birbhum, 
West Bengal

Panpurya, Binpur 1, 
Jhargram, West Bengal

K e w a l ,    D u d h i , 
Sonbhadra

ARS, Banswara

KVK, Faloj, Dungarpur

Kahari

35

55

KVK,  Chittorgarh, 
Rajasthan

June 15 -19, 2020

September 29, 2020

Production technology 
of maize

Improved production 
technology of maize

R.C.   Khera  and 
Gundalpur, Barisadri

Raghunathpura, R.C. 
Khera,Barisadri

September 24, 2020 Field dayKahari

Table 5.4: Training/field day conducted by AICRP on maize centres under STC programme.

Centre Place Date Topic No. of farmers
benefitted 

20

40

60

35

IGKV,   Ambikapur, 
Chhattisgarh

OUAT, Bhubaneswar, 
Odisha

B A U ,     R a n c h i , 
Jharkhand

June 30, 2020

January 28, 2020

March 12, 2020

September 25, 2020

Orientation program 
on maize production 
technology

Production technology 
and Fall armyworm 
management in maize

Kisan mela & farm 
implement distribution 
programme

Field day on maize

RMD   CARS,  
Ambikapur

KVK,   Gunupur, 
Rayagada

KVK,  Rayagada, 
Gunupur, OUAT

Kanjagi,    Beyasi, 
Chutiyo  and  Kullu, 
Ranchi, Jharkhand

Table 5.3: Profitability of hybrid maize cultivation over upland/ midland rice in eastern India 

Location
Maize yield
(q/ha)

Jeypore, Koraput, 
Odisha

Pottangi, Koraput, 
Odisha

B e l d a n g a  –  I , 
Murshi-dabad, WB

Jalangi ,  Murshi-
dabad, WB

MTU 1010

MTU 1010

MTU 7029

IET-4786

Upland/
midland paddy

Upland rice
yield (q/ha)

Yield gains
(%)

Monetary
gains (%)

Area
(ha)Maize

DMH 121

DMH 121

DMH 117

P 3378 

10

10

10

5

5.16 ± 1.12

5.99 ± 0.12

7.09 ± 1.21

8.90 ± 1.36

4.09 ± 0.17

3.52 ± 0.07

5.16 ± 1.54

4.59 ± 2.08

25.3 ± 0.41

70.4 ± 0.50

37.41 ± 3.67

94.27 ± 11.89

24.1 ± 0.40

69.2 ± 0.49

36.09 ± 3.64

92.40 + 10.98

62 63



Scheduled Tribe Component (STC)

Scheduled Tribe Component (STC) funded by ICAR aims to 
enhance the income and profitability of tribal farmers. The 
programme was implemented in the tribal-dominated 
aspirational districts in 16 states, viz., Gujarat, Jharkhand, 
West Bengal, Uttar Pradesh, Chhattisgarh, Madhya Pradesh, 
Maharashtra, Rajasthan, Odisha, Telangana, Tamil Nadu, 
Uttarakhand, Bihar, Himachal Pradesh, Jammu and 
Kashmirand Manipur. Under the STC, FLDs of kharif maize 
with improved technologies were demonstrated in 238.77 ha 
in 741 farmers' field. The average yield under FLDs was 4.50 
t/ha compared to farmers' practice (3.05 t/ha) with a yield gain 
of about  47.33 % (Table 5.2). The profitability of hybrid 
maize cultivation over the upland/midland rice was also 
demonstrated in 35 ha in two blocks each of Odisha and West 
Bengal. In Odisha, the monetary gain of the hybrid maize 
cultivation over the midland rice varied from 24.1 % to 69.2 
%, whereas in the upland areas of West Bengal, the gain varied 
from 36 % to 92 % (Table 5.3).

During 2020, 33 farmers' training/field day/awareness 
programmes were conducted in different parts of the country, 
benefiting 1596 tribal farmers on various aspects of scientific 

maize cultivation (Table 5.4). Different inputs including seed, 
biofertilizer/biopesticide/botanical, chemical fertilizer, plant 
protection chemical, farm implements and farm literature 
were also distributed to the farmers during these programmes 
(Table 5.5). Altogether, 1459 households have benefitted from 
the input distributions.

Table 5.2: FLD performance of kharif maize under STC, 2020 

Centre
FLD
area (ha)

FLD yield
(t/ha)

Farmers' practices
yield (t/ha)

Yield
gains (%)

No. of 
beneficiaries

14

8

40

14

40

15.8

15.6

6.97

4.4

80

238.77

6.48

4.48

5.36

4.05

6.88

1.81

2.47

4.65

6.64

2.15

4.50

1.81

2.32

4.22

3.50

5.82

1.45

1.88

2.08

5.73

1.721

3.05

257.88

92.88

26.93

15.86

18.34

24.62

31.46

123.56

15.88

25.19

47.33

70

20

125

35

100

79

68

29

15

200

741

Field day on maize hybrid MAH 14-5 organized by EEU,
Nagenahalli Mysore, Mandya

Farmers showing good harvest of the hybrid with herbicide-based weed management in Kashmir

BAU, Ranchi

IGKVV, Ambikapur

MPKV, Kolhapur 

KVK, Chittorgarh, MPUAT

KVK, Pratapgarh,MPUAT

KVK, Rajsamand,MPUAT

KVK, Dungarpur,MPUAT

BHU, Varanasi 

TNAU, Vagarai

JNKVV, Chhindwara

Total 

53

52

30

160

28

44

45

BCKV, Kalyani, West 
Bengal

BHU, Vanarasi, U.P.

MPUAT, Banswara, 
Rajasthan

KVK,   Dungarpur, 
Rajasthan

June 5, 2020

June 25, 2020

September 5, 2020 

March 3- 4, 2020

July 2, 2020

August 20, 2020

Field day on maize 
cultivation during kharif 
season

Training programme on 
maize cultivation under 
r a i n f e d ,   u p l a n d 
condition” 

Training cum field day 
on maize 

Farmer 's  awareness 
training on fall army 
warm management in 
maize and production 
technologies 

Cultivation technology 
of maize

Pest management in 
maize

Khoyrasole Birbhum, 
West Bengal

Panpurya, Binpur 1, 
Jhargram, West Bengal

K e w a l ,    D u d h i , 
Sonbhadra

ARS, Banswara

KVK, Faloj, Dungarpur

Kahari

35

55

KVK,  Chittorgarh, 
Rajasthan

June 15 -19, 2020

September 29, 2020

Production technology 
of maize

Improved production 
technology of maize

R.C.   Khera  and 
Gundalpur, Barisadri

Raghunathpura, R.C. 
Khera,Barisadri

September 24, 2020 Field dayKahari

Table 5.4: Training/field day conducted by AICRP on maize centres under STC programme.

Centre Place Date Topic No. of farmers
benefitted 

20

40

60

35

IGKV,   Ambikapur, 
Chhattisgarh

OUAT, Bhubaneswar, 
Odisha

B A U ,     R a n c h i , 
Jharkhand

June 30, 2020

January 28, 2020

March 12, 2020

September 25, 2020

Orientation program 
on maize production 
technology

Production technology 
and Fall armyworm 
management in maize

Kisan mela & farm 
implement distribution 
programme

Field day on maize

RMD   CARS,  
Ambikapur

KVK,   Gunupur, 
Rayagada

KVK,  Rayagada, 
Gunupur, OUAT

Kanjagi,    Beyasi, 
Chutiyo  and  Kullu, 
Ranchi, Jharkhand

Table 5.3: Profitability of hybrid maize cultivation over upland/ midland rice in eastern India 

Location
Maize yield
(q/ha)

Jeypore, Koraput, 
Odisha

Pottangi, Koraput, 
Odisha

B e l d a n g a  –  I , 
Murshi-dabad, WB

Jalangi ,  Murshi-
dabad, WB

MTU 1010

MTU 1010

MTU 7029

IET-4786

Upland/
midland paddy

Upland rice
yield (q/ha)

Yield gains
(%)

Monetary
gains (%)

Area
(ha)Maize

DMH 121

DMH 121

DMH 117

P 3378 

10

10

10

5

5.16 ± 1.12

5.99 ± 0.12

7.09 ± 1.21

8.90 ± 1.36

4.09 ± 0.17

3.52 ± 0.07

5.16 ± 1.54

4.59 ± 2.08

25.3 ± 0.41

70.4 ± 0.50

37.41 ± 3.67

94.27 ± 11.89

24.1 ± 0.40

69.2 ± 0.49

36.09 ± 3.64

92.40 + 10.98

62 63



Centre Place Date Topic No. of farmers
benefitted 

50

60

KVK, Murshidabad, 
West Bengal

October 7, 2020

December 9, 2020

Scientific cultivation of 
kharif  maize under TSP 

Scientific cultivation of 
rabi maize under TSP

Kishan Mandi, Nowda 
block, Murshidabad

Asandighi, Nabagram 
block, Murshidabad 

50Dr. Rajendra Prasad 
CAU, Dholi, Bihar

September 23, 2020

December 3, 2020

jch eDdk dh mUur [ksrh 
,o aQly lqj{kk

[kk| ,oa iks"kd lqj{kk gsrq 
DokfyVh izksVhu ;qDr eDdk 
dh mUur [ksrh

csfr;k] if'peh pEikj.k

lsejk] if'peh pEikj.k 50

MPKV,   Kolhapur, 
Maharashtra 

June 14, 2020

June 15, 2020

June 16, 2020

August 28, 2020

Maize cultivation and its 
importance

Importance of maize 
cultivation and market 
scope

Maize   types   and 
production technology 
and FAW management

Maize scope and seed 
production technology

FAW symptoms, control 
measures and maize 
cultivation

M a n h e r e    A k o l e , 
Ahmednagar

Chondwad, Dhadgaon, 
Nandurbar

U m r e d ,   K a r m a l a 
Solapur

Umred,   Karmala, 
Solapur

Chondwad Dhadgaon, 
Nandurbar

August 29, 2020

45

27

18

32

57

August 30, 2020

October 15, 2020

October 21, 2020

FAW m a n a g e m e n t , 
maize cultivation and 
weather management

Maize cultivation

Maize  types  and  pro-
duction technology and 
FAW management

Pimparne ,    Akole 
Ahmednagar

Chondwad, Dhadgaon 
Nandurbar

Tinkhedi,  Pathardi 
Ahmednagar

48

32

31

Table 5.5: Distribution of key inputs under Scheduled Tribe Component programme

Maize  seed  (kg)

Paddy  seed  (kg)

Soya  bean  (kg)

Black  gram  (kg)

Cow pea  (kg)

Urea  (kg)

DAP  (kg)

MOP  (kg)

SSP  (kg)

Mancozeb  (kg)

Chlorantraniliprole  (ml)

Tombotrin  (ml)

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Inputs
distributed 

Total
quantity

Sl.
No.

8239

250

200

200

30

42510

27800

4121

16754

100

1200

1100

Inputs
distributed 

Total
quantity

Sl.
No.

Atrazine  (kg) 

Phorate  (kg) 

Emamectin  Benzoyate  (kg )

Insecticide  (l)

Regent  (kg)

Plant  p rotection  chemical  (l)

Knapsack  (no.)

Pheromone  trap  (no.)

Bio-fertilizer  culture  (Azotobactor +PSB)  (kg)

Fertilizer  cum  seed  drill  (no.)

Neem  oil  (l)

Literature  (no.)

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

62

15

10

10

3

18

3

150

1

3

40

300

Training and Seed distribution under STC at village Simra,
West Champaran, Bihar

Field day at Ranchi, Jharkhand

Distribution of farm implement in Kisan Mela at KVK, Gunupur, Rayagada

September 19, 2020

December 16, 2020

Integrated  nutrient 
management  in  rabi 
maize

Hazariguda

Himutapra

KVK,   Pratapgarh, 
Rajasthan

35

June 16, 2020

June 14, 2020

August 28, 2020

October 3, 2020

INM in rabi maize

Improved cultivation of 
practices of maize

Improved cultivation of 
practices of maize

Fertilizer and irrigation 
management in maize

Field day on maize

Jegala

Jivakheda

Jegala

Jegala

31

80

35

55

93

KVK,  Rajsamand, 
Rajasthan

December 24, 2020 S c i e n t i fi c    m a i z e 
cultivation  practices 

Salavada, Lunavada, 
Mahisagar, Gujarat  

50Main Maize Research 
Station, AAU Godhra 

December 31, 2020 S c i e n t i fi c    m a i z e 
cultivation  practices

Ruvabari,   Dahod, 
Gujarat 

60

64 65



Centre Place Date Topic No. of farmers
benefitted 
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3
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40
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Training and Seed distribution under STC at village Simra,
West Champaran, Bihar

Field day at Ranchi, Jharkhand

Distribution of farm implement in Kisan Mela at KVK, Gunupur, Rayagada
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December 16, 2020

Integrated  nutrient 
management  in  rabi 
maize

Hazariguda
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KVK,   Pratapgarh, 
Rajasthan

35

June 16, 2020

June 14, 2020

August 28, 2020

October 3, 2020

INM in rabi maize
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practices of maize
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80

35
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KVK,  Rajsamand, 
Rajasthan
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cultivation  practices 
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Mahisagar, Gujarat  

50Main Maize Research 
Station, AAU Godhra 
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Field Day at Ranchi centre
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Farmer’s training at KVK, Chittorgarh

Inputs distribution to the tribal farmers of Mahulbhata,
Koraput, Odisha

Demonstration at Bariameta, Koraput, Odisha

Distribution of seeds to the tribal farmers group, Vadakaraparai, Kodaikanal

Input distribution at Moslia village, Birbhum,
West Bengal

Training programme at Panpurya, Binpur 1,
Jhargram, West Bengal
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system productivity, water and energy use efficiency as 
compared to conventional tillage practices. Among the 
cropping systems, higher system productivity in terms of 
maize equivalent yield was recorded in CS4 (23.24 ± 0.73 t/ha) 
followed by CS1 (23.24 ± 0.0.53 t/ha). Consequently, CS4 
followed by CS1 and CS3 recorded higher soil quality 
parameters than CS5 and sole cropping of maize.

Potential of maize production in Arunachal Pradesh

Six varieties of maize namely African Tall, QPM (HQPM 1 
and Shaktiman 5), sweet corn (NSC-905 P), baby corn (NSC 
904 P), and Dirang local were cultivated in two different 
altitudes, viz., Dirang (5500 ft above mean sea level) and 
Nyukmadung (9000 ft above mean sea level) with or without 
using mulch and found out-standing growth of the African Tall 
variety at mid-altitude (Dirang) than that of high altitude 
(Nyukmadung). It recorded a total production of 25,000- 

230,000 kg/ha green fodder per cut @ 2.66kg per m . Amongst 
the grain varieties, Dirang local variety showed the best results 
in Dirang campus in comparison to both the varieties of QPM 
(HQPM 1 and Shaktiman 5) both in farm and field levels. 
Productivity in other varieties like sweet corn and baby corn 
also showed satisfactory results. It was also observed that all 
the varieties performed very poorly in higher altitude, i.e., 
Nyukmadung situated at 9000 ft above mean sea level, but the 
use of plastic mulch was found to be effective for the 
improvement of maize productivity at high altitudes. 
Moreover, all these varieties were also tried in the farmer's 
field and satisfactory results were obtained. The maize green 
fodder cultivated during this period was utilized for feeding 
farm yaks. Besides, the surplus green maize fodder (almost 
12-15 tons) were conserved through ensiling with or without 
mixing with other forages using concrete silo and polybags 
and their nutritive values were evaluated in both lactating and 
growing yaks.

Effect of QPM maize fodder supplementation on production 
performance in Large White Yorkshire grower pigs

Eighteen Large White Yorkshire grower pigs were divided 
into three groups using randomized block design and they 
were supplemented with 0, 5 and 10% QPM maize fodder to 
the basal diet by replacing the maize grains (wt/wt on Dry 
Matter). The treatments supplementing 0, 5 and 10% QPM 
were designated as T , T  and T  respectively. The protein 1 2 3,

content of the experimental diet was 18.6 ± 0.3, 18.5 ± 0.2 and 
18.4 ± 0.1%, while the protein content of QPM maize fodder 
was 8.0 ± 0.04. Dry matter intake was found to be similar 
across the treatment groups. There was no significant 
difference in nutrient digestibility across the treatment groups. 
Similarly, there was no significant difference in average daily 
gain (g/day), feed intake per kg gain (FCR) and feed cost per 
kg gain. However, FCR and feed cost per kg gain were found 
better at 5% and 10% supplementation of QPM maize fodder 
in the diet. Feed cost per kg gain was reduced by Rs. 7.17 and 
Rs.11.59 at 5% and 10% supplementation of QPM maize 
fodder by replacing maize grains, in the case of crossbred 
finisher pigs. (Table 5.6). 

Promotion of Maize in North Eastern Hill Region 
under NEH component 

ICAR-IIMR in collaboration with ICAR-Research Complex 
for North Eastern Hill Region (Umiam), ICAR-National 
Research Centre on Pig (Guwahati), ICAR-National Research 
Centre on Yak(Dirang), ICAR-National Research Centre on 
Mithun (Dimapur) and AICRP on maize centre at CAU 
(Imphal), CAU-CPGS (Barapani) implemented the NEH 
programme during 2020. Considering the importance of 
maize in livestock, a collaborative programme on “Maize 
production in NEH region for sustainable livestock 
production” was taken up with National Research Centers 
working on yak, pig and mithun. The programme has a 
research component besides demonstration and capacity 
development of the farmers, state department officials and 
other stakeholders. This project aimed to assess the effect of 
supplementation of maize fodder, grain and silage on 
production performances of pig, yak, and other livestock, with 
the use of location-specific maize varieties. Promotion of 
these location-specific maize in the farmers' field was done 
through technology demonstrations, input distribution and 
capacity building programmes across all the hill states of 
North East India.

Participatory Technology demonstration under NEH 
component

Supportive technology demonstrations were conducted in 
Manipur, Mizoram, Sikkim and Meghalaya covering an area 
of over 387 ha. The FLDs emphasized on quality protein 
maize production, crop diversification with sweet corn and 
cropping intensification with maize i.e. intercropping (with 
groundnut, pea, rice bean, french bean, vegetables etc.) along 
with scientific management practices (row planting, crop 
rotation, soil liming and integrated nutrient/water 
management etc.) against the farmers' practices. In rabi 
season, field pea, vegetable pea, rapeseed and mustard and 
lentil in maize-based cropping system were demonstrated. 
The system productivity increased from 20.0 to 95.7% in 
Manipur under HQPM 5 based cropping system and 133 to 
140% in Mizoram under sweet corn based cropping system 
over farmers' practice. The results indicated the substantial 
possibility for maize production enhancement with available 
crop production technologies across the least explored North 
East Indian hills. Altogether, 1566 farmers benefitted from the 
technology demonstration. 

Intensification of maize based cropping system in Manipur

A field experiment was conducted for consecutive three years 
to assess the impact of intensive cropping system with two 
levels of tillage practices (conservation tillage and 
conventional tillage) and cropping systems [(Maize-sweet 
corn-vegetable pea (CS1), maize-sweet corn-rapeseed and 
mustard (CS2), maize sweet corn-lentil (CS3), maize-sweet 
corn-vegetable broadbean (CS4), maize (local)-vegetable pea 
(local) (CS5) and maize (local) sole cropping)]. After three 
years of experiment, conservation tillage increased the soil 
quality (soil carbon dynamics and enzymatic activities), 
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system productivity, water and energy use efficiency as 
compared to conventional tillage practices. Among the 
cropping systems, higher system productivity in terms of 
maize equivalent yield was recorded in CS4 (23.24 ± 0.73 t/ha) 
followed by CS1 (23.24 ± 0.0.53 t/ha). Consequently, CS4 
followed by CS1 and CS3 recorded higher soil quality 
parameters than CS5 and sole cropping of maize.

Potential of maize production in Arunachal Pradesh

Six varieties of maize namely African Tall, QPM (HQPM 1 
and Shaktiman 5), sweet corn (NSC-905 P), baby corn (NSC 
904 P), and Dirang local were cultivated in two different 
altitudes, viz., Dirang (5500 ft above mean sea level) and 
Nyukmadung (9000 ft above mean sea level) with or without 
using mulch and found out-standing growth of the African Tall 
variety at mid-altitude (Dirang) than that of high altitude 
(Nyukmadung). It recorded a total production of 25,000- 

230,000 kg/ha green fodder per cut @ 2.66kg per m . Amongst 
the grain varieties, Dirang local variety showed the best results 
in Dirang campus in comparison to both the varieties of QPM 
(HQPM 1 and Shaktiman 5) both in farm and field levels. 
Productivity in other varieties like sweet corn and baby corn 
also showed satisfactory results. It was also observed that all 
the varieties performed very poorly in higher altitude, i.e., 
Nyukmadung situated at 9000 ft above mean sea level, but the 
use of plastic mulch was found to be effective for the 
improvement of maize productivity at high altitudes. 
Moreover, all these varieties were also tried in the farmer's 
field and satisfactory results were obtained. The maize green 
fodder cultivated during this period was utilized for feeding 
farm yaks. Besides, the surplus green maize fodder (almost 
12-15 tons) were conserved through ensiling with or without 
mixing with other forages using concrete silo and polybags 
and their nutritive values were evaluated in both lactating and 
growing yaks.

Effect of QPM maize fodder supplementation on production 
performance in Large White Yorkshire grower pigs

Eighteen Large White Yorkshire grower pigs were divided 
into three groups using randomized block design and they 
were supplemented with 0, 5 and 10% QPM maize fodder to 
the basal diet by replacing the maize grains (wt/wt on Dry 
Matter). The treatments supplementing 0, 5 and 10% QPM 
were designated as T , T  and T  respectively. The protein 1 2 3,

content of the experimental diet was 18.6 ± 0.3, 18.5 ± 0.2 and 
18.4 ± 0.1%, while the protein content of QPM maize fodder 
was 8.0 ± 0.04. Dry matter intake was found to be similar 
across the treatment groups. There was no significant 
difference in nutrient digestibility across the treatment groups. 
Similarly, there was no significant difference in average daily 
gain (g/day), feed intake per kg gain (FCR) and feed cost per 
kg gain. However, FCR and feed cost per kg gain were found 
better at 5% and 10% supplementation of QPM maize fodder 
in the diet. Feed cost per kg gain was reduced by Rs. 7.17 and 
Rs.11.59 at 5% and 10% supplementation of QPM maize 
fodder by replacing maize grains, in the case of crossbred 
finisher pigs. (Table 5.6). 

Promotion of Maize in North Eastern Hill Region 
under NEH component 

ICAR-IIMR in collaboration with ICAR-Research Complex 
for North Eastern Hill Region (Umiam), ICAR-National 
Research Centre on Pig (Guwahati), ICAR-National Research 
Centre on Yak(Dirang), ICAR-National Research Centre on 
Mithun (Dimapur) and AICRP on maize centre at CAU 
(Imphal), CAU-CPGS (Barapani) implemented the NEH 
programme during 2020. Considering the importance of 
maize in livestock, a collaborative programme on “Maize 
production in NEH region for sustainable livestock 
production” was taken up with National Research Centers 
working on yak, pig and mithun. The programme has a 
research component besides demonstration and capacity 
development of the farmers, state department officials and 
other stakeholders. This project aimed to assess the effect of 
supplementation of maize fodder, grain and silage on 
production performances of pig, yak, and other livestock, with 
the use of location-specific maize varieties. Promotion of 
these location-specific maize in the farmers' field was done 
through technology demonstrations, input distribution and 
capacity building programmes across all the hill states of 
North East India.

Participatory Technology demonstration under NEH 
component

Supportive technology demonstrations were conducted in 
Manipur, Mizoram, Sikkim and Meghalaya covering an area 
of over 387 ha. The FLDs emphasized on quality protein 
maize production, crop diversification with sweet corn and 
cropping intensification with maize i.e. intercropping (with 
groundnut, pea, rice bean, french bean, vegetables etc.) along 
with scientific management practices (row planting, crop 
rotation, soil liming and integrated nutrient/water 
management etc.) against the farmers' practices. In rabi 
season, field pea, vegetable pea, rapeseed and mustard and 
lentil in maize-based cropping system were demonstrated. 
The system productivity increased from 20.0 to 95.7% in 
Manipur under HQPM 5 based cropping system and 133 to 
140% in Mizoram under sweet corn based cropping system 
over farmers' practice. The results indicated the substantial 
possibility for maize production enhancement with available 
crop production technologies across the least explored North 
East Indian hills. Altogether, 1566 farmers benefitted from the 
technology demonstration. 

Intensification of maize based cropping system in Manipur

A field experiment was conducted for consecutive three years 
to assess the impact of intensive cropping system with two 
levels of tillage practices (conservation tillage and 
conventional tillage) and cropping systems [(Maize-sweet 
corn-vegetable pea (CS1), maize-sweet corn-rapeseed and 
mustard (CS2), maize sweet corn-lentil (CS3), maize-sweet 
corn-vegetable broadbean (CS4), maize (local)-vegetable pea 
(local) (CS5) and maize (local) sole cropping)]. After three 
years of experiment, conservation tillage increased the soil 
quality (soil carbon dynamics and enzymatic activities), 
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Table 5.8: Effect of supplementation of QPM maize silage on Nutrient utilization in crossbred grower pigs.

1. 

2. 

3. 

4. 

5. 

6. 

Sl. No. Parameters

DMI (g/d)

Initial Weight (kg)

Final Weight (kg)

Average Daily Gain (g/d)

FCR

Feed cost per kg gain (Rs.)

1150.0 ± 22.4

54.8 ± 1.2

67.1 ± 1.4

308.5 ± 11.6

3.8 ± 0.14

100.7 ± 3.8

T1

1180.0 ± 20.0

55.2 ± 2.7

68.2 ± 2.5

323.0 ± 15.1

3.7 ± 0.12

97.7 ± 3.3

T2

1140.0 ± 18.7

54.7 ± 3.7

66.9 ± 3.8

305.0 ± 34.8

3.9 ± 0.5

103.5 ± 12.02

T3

0.383

0.987

0.938

0.842

0.805

0.867

P-Value

T = 0% replacement of normal maize with QPM maize silage, T = 5% replacement of normal maize with QPM maize silage, 1 2 

T =10% replacement of normal maize with QPM maize silage, 3 

Evaluation of nutritive values of maize fodder and QPMs 
in lactating and growing yaks

Four feeding trials (two each in growing and lactating yaks) 
were conducted to evaluate the nutritive values of maize 
fodder and QPMs produced in Arunachal Pradesh. The QPM 
maize grain produced from Shaktiman 5 variety was utilized 
for the feeding trial to replace normal maize in the concentrate 
ration of both growing and lactating yaks. The study was 
conducted at Nyukmadung farm of ICAR-National Research 
Centre on Yak, West Kameng, Arunachal Pradesh situated at   
an altitude of 8500 ft above mean sea level. The salient 
findings of the experimental were as follows:

· Maize silage was beneficial in comparison to green maize 
fodder in terms of its nutritive value and productivity for 
both growing and lactating yaks.

· Complete substitution of normal maize with QPM in the 
concentrate mixture of growing yaks had beneficial effects 
in growth, feed efficiency, nutrient digestibility, and the 
plane of nutrition.

· Incorporation of QPM in the concentrate mixture had no 
significant effect on the performances of lactating yaks in 
terms of their milk yields, nutrient digestibility and plane 
of nutrition. However, it improved the average daily gain 
and feed efficiencies both in growing and lactating yaks.

replacing the normal maize in the basal diet, and the 
supplemented treatments were designated as T , T  and T  1 2 3,

respectively. The protein content of the experimental diet was 
18.4 ± 0.02, 18.1 ± 0.2 and 18.1 ± 0.3%, respectively in T , T  1 2

and T  groups, while the protein content of QPM maize grain 3

was 9.4 ± 0.2. Dry matter intake was found similar across the 
treatment groups. There was no significant difference in 
nutrient digestibility across the treatment groups. Similarly, 
there was no significant difference in average daily gain 
(g/day), feed intake per kg gain (FCR) and feed cost per kg 
gain. However, FCR and feed cost per kg gain were found 
better at 40% and 60% replacement of normal maize with 
QPM maize in the diet. Feed cost per kg gain was reduced by 
Rs. 4.30 and Rs. 1.40 at 40 and 60% replacement of normal 
maize with QPM in crossbred grower pigs (Table 5.7).

Effect of supplementation of QPM maize silage on 
production performance in crossbred grower pigs

Eighteen crossbred (HS × Ghungroo) grower pigs were 

divided into three groups using randomized block design and 
they were supplemented with 0, 5 and 10% QPM maize silage 
in the basal diet by replacing the maize grains (wt/wt on Dry 
Matter), and the supplemented treatments designated as T , T  1 2

and T , respectively. The protein content of the experimental 3

diet was 18.3 ± 0.1, 18.2 ± 0.2 and 18.3 ± 0.1%, while protein 
content of QPM maize silage was 17.63 ± 0.13. Dry matter 
intake was found similar across the treatment groups. There 
was no significant difference in nutrient digestibility across the 
treatment groups except crude fiber digestibility which is 
decreased (P<0.05) significantly in T  groups in comparison to 3

T  and T  groups. Similarly, there was no significant difference 1 2

in average daily gain (g/day), feed intake per kg gain (FCR) 
and feed cost per kg gain. However, FCR and feed cost per kg 
gain were found better at 5% supplementation of maize silage 
in the diet. Feed cost per kg gain was reduced by Rs. 2.98 at 5% 
supplementation of QPM maize silage by replacing maize 
grains in crossbred grower pigs . (Table 5.8)

Effect of supplementation of QPM maize grain on 
production performance of crossbred grower pigs

Eighteen crossbred (HS × Ghungroo) grower pigs (weight 

ranging from 40.4 ± 1.31 to 40.69 ± 3.73 were divided into 
three groups using randomized block design and they were 
supplemented with 0, 40% and 60% QPM maize grain by 

Table 5.7: Effect of supplementation of QPM on nutrient utilization in growing crossbred pigs

1. 

2. 

3. 

4. 

5. 

6. 

Sl. No. Parameters

Feed intake (g/d)

Initial weight (kg)

Final weight (kg)

Growth (d)

FCR

Feed cost/kg gain (Rs.)

1180.0 ± 37.4

40.4 ± 1.3

54.8 ± 1.2

319.8 ± 33.5

3.8 ± 0.3

102.3 ± 7.5

T1

1180.0 ± 20.0

40.8 ± 2.7

55.2 ± 2.7

321.8 ± 9.7

3.7 ± 0.2

98.0 ± 4.2

T2

1190.0 ± 10.0

40.7 ± 3.7

54.7 ± 3.7

310.4 ± 7.1

3.8 ± 0.1

100.9 ± 1.9

T3

0.949

0.992

0.992

0.917

0.917

0.832

P-Value

T = 0% replacement of normal maize with QPM, T = 40% replacement of normal maize with QPM, T = 60% replacement of 1 2 3 

normal maize with QPM

Table 5.6: Effect of supplementation of QPM maize fodder on nutrient utilization in Large White Yorkshire grower pigs

1. 

2. 

3. 

4. 

5. 

6. 

Sl. No. Parameters

DM intake (g/d)

Initial weight (kg)

Final weight (kg)

Average Daily Gain (g/d)

FCR

Feed cost per kg gain (Rs.)

1319.4 ± 36.4

40.9 ± 4.7

67.9 ± 2.3

306.3 ± 29.5

4.4 ± 0.5

125.9 ± 14.1

T1

1313.6 ± 22.6

41.0 ± 3.4

67.9 ± 2.3

305.7 ± 22.4

4.2 ± 0.3

118.2 ± 9.1

T2

1316.7 ± 14.3

40.7 ± 4.8

67.5 ± 4.4

304.8 ± 27.6

4.0 ± 0.4

114.3 ± 11.1

T3

0.980

0.996

0.990

0.998

0.661

0.661

P-Value

T = Grower ration containing 0% maize fodder, T = Grower ration containing 5% maize fodder, T = Grower ration containing 1 2 3 
a,b,c10% maize fodder by replacing maize grain;  superscript in a row differ significantly, p<0.05.

69

Harvested Baby corn and HQPM 1 in field at Dirang, Arunachal Pradesh



68

Awareness programe of scientific maize cultivation at Dirang, Arunachal Pradesh

Table 5.8: Effect of supplementation of QPM maize silage on Nutrient utilization in crossbred grower pigs.

1. 

2. 

3. 

4. 

5. 

6. 

Sl. No. Parameters

DMI (g/d)

Initial Weight (kg)

Final Weight (kg)

Average Daily Gain (g/d)

FCR

Feed cost per kg gain (Rs.)

1150.0 ± 22.4

54.8 ± 1.2

67.1 ± 1.4

308.5 ± 11.6

3.8 ± 0.14

100.7 ± 3.8

T1

1180.0 ± 20.0

55.2 ± 2.7

68.2 ± 2.5

323.0 ± 15.1

3.7 ± 0.12

97.7 ± 3.3

T2

1140.0 ± 18.7

54.7 ± 3.7

66.9 ± 3.8

305.0 ± 34.8

3.9 ± 0.5

103.5 ± 12.02

T3

0.383

0.987

0.938

0.842

0.805

0.867

P-Value

T = 0% replacement of normal maize with QPM maize silage, T = 5% replacement of normal maize with QPM maize silage, 1 2 

T =10% replacement of normal maize with QPM maize silage, 3 

Evaluation of nutritive values of maize fodder and QPMs 
in lactating and growing yaks

Four feeding trials (two each in growing and lactating yaks) 
were conducted to evaluate the nutritive values of maize 
fodder and QPMs produced in Arunachal Pradesh. The QPM 
maize grain produced from Shaktiman 5 variety was utilized 
for the feeding trial to replace normal maize in the concentrate 
ration of both growing and lactating yaks. The study was 
conducted at Nyukmadung farm of ICAR-National Research 
Centre on Yak, West Kameng, Arunachal Pradesh situated at   
an altitude of 8500 ft above mean sea level. The salient 
findings of the experimental were as follows:

· Maize silage was beneficial in comparison to green maize 
fodder in terms of its nutritive value and productivity for 
both growing and lactating yaks.

· Complete substitution of normal maize with QPM in the 
concentrate mixture of growing yaks had beneficial effects 
in growth, feed efficiency, nutrient digestibility, and the 
plane of nutrition.

· Incorporation of QPM in the concentrate mixture had no 
significant effect on the performances of lactating yaks in 
terms of their milk yields, nutrient digestibility and plane 
of nutrition. However, it improved the average daily gain 
and feed efficiencies both in growing and lactating yaks.

replacing the normal maize in the basal diet, and the 
supplemented treatments were designated as T , T  and T  1 2 3,

respectively. The protein content of the experimental diet was 
18.4 ± 0.02, 18.1 ± 0.2 and 18.1 ± 0.3%, respectively in T , T  1 2

and T  groups, while the protein content of QPM maize grain 3

was 9.4 ± 0.2. Dry matter intake was found similar across the 
treatment groups. There was no significant difference in 
nutrient digestibility across the treatment groups. Similarly, 
there was no significant difference in average daily gain 
(g/day), feed intake per kg gain (FCR) and feed cost per kg 
gain. However, FCR and feed cost per kg gain were found 
better at 40% and 60% replacement of normal maize with 
QPM maize in the diet. Feed cost per kg gain was reduced by 
Rs. 4.30 and Rs. 1.40 at 40 and 60% replacement of normal 
maize with QPM in crossbred grower pigs (Table 5.7).

Effect of supplementation of QPM maize silage on 
production performance in crossbred grower pigs

Eighteen crossbred (HS × Ghungroo) grower pigs were 

divided into three groups using randomized block design and 
they were supplemented with 0, 5 and 10% QPM maize silage 
in the basal diet by replacing the maize grains (wt/wt on Dry 
Matter), and the supplemented treatments designated as T , T  1 2

and T , respectively. The protein content of the experimental 3

diet was 18.3 ± 0.1, 18.2 ± 0.2 and 18.3 ± 0.1%, while protein 
content of QPM maize silage was 17.63 ± 0.13. Dry matter 
intake was found similar across the treatment groups. There 
was no significant difference in nutrient digestibility across the 
treatment groups except crude fiber digestibility which is 
decreased (P<0.05) significantly in T  groups in comparison to 3

T  and T  groups. Similarly, there was no significant difference 1 2

in average daily gain (g/day), feed intake per kg gain (FCR) 
and feed cost per kg gain. However, FCR and feed cost per kg 
gain were found better at 5% supplementation of maize silage 
in the diet. Feed cost per kg gain was reduced by Rs. 2.98 at 5% 
supplementation of QPM maize silage by replacing maize 
grains in crossbred grower pigs . (Table 5.8)

Effect of supplementation of QPM maize grain on 
production performance of crossbred grower pigs

Eighteen crossbred (HS × Ghungroo) grower pigs (weight 

ranging from 40.4 ± 1.31 to 40.69 ± 3.73 were divided into 
three groups using randomized block design and they were 
supplemented with 0, 40% and 60% QPM maize grain by 

Table 5.7: Effect of supplementation of QPM on nutrient utilization in growing crossbred pigs

1. 

2. 

3. 

4. 

5. 

6. 

Sl. No. Parameters

Feed intake (g/d)

Initial weight (kg)

Final weight (kg)

Growth (d)

FCR

Feed cost/kg gain (Rs.)

1180.0 ± 37.4

40.4 ± 1.3

54.8 ± 1.2

319.8 ± 33.5

3.8 ± 0.3

102.3 ± 7.5

T1

1180.0 ± 20.0

40.8 ± 2.7

55.2 ± 2.7

321.8 ± 9.7

3.7 ± 0.2

98.0 ± 4.2

T2

1190.0 ± 10.0

40.7 ± 3.7

54.7 ± 3.7

310.4 ± 7.1

3.8 ± 0.1

100.9 ± 1.9

T3

0.949

0.992

0.992

0.917

0.917

0.832

P-Value

T = 0% replacement of normal maize with QPM, T = 40% replacement of normal maize with QPM, T = 60% replacement of 1 2 3 

normal maize with QPM

Table 5.6: Effect of supplementation of QPM maize fodder on nutrient utilization in Large White Yorkshire grower pigs

1. 

2. 

3. 

4. 

5. 

6. 

Sl. No. Parameters

DM intake (g/d)

Initial weight (kg)

Final weight (kg)

Average Daily Gain (g/d)

FCR

Feed cost per kg gain (Rs.)

1319.4 ± 36.4

40.9 ± 4.7

67.9 ± 2.3

306.3 ± 29.5

4.4 ± 0.5

125.9 ± 14.1

T1

1313.6 ± 22.6

41.0 ± 3.4

67.9 ± 2.3

305.7 ± 22.4

4.2 ± 0.3

118.2 ± 9.1

T2

1316.7 ± 14.3

40.7 ± 4.8

67.5 ± 4.4

304.8 ± 27.6

4.0 ± 0.4

114.3 ± 11.1

T3

0.980

0.996

0.990

0.998

0.661

0.661

P-Value

T = Grower ration containing 0% maize fodder, T = Grower ration containing 5% maize fodder, T = Grower ration containing 1 2 3 
a,b,c10% maize fodder by replacing maize grain;  superscript in a row differ significantly, p<0.05.
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Capacity building programmes organized by AICRP-Maize, Imphal Centre

Maize field with African tall variety as fooder for Yak at Dirang, Arunachal Pradesh

Training on cultivation practices of sweet corn & baby corn and monitoring and management
of fall armyworm by CPGSAS, CAU(I), Umiam, Meghalaya

Training programme at Tupul, Tamenglong, Manipur
 organized by ICAR-RCNEH, Imphal Centre

Demonstration of maize (HQPM-5) in Ukhrul district
of Manipur by ICAR-RCNEH, Imphal Centre

71

Sweet corn cultivation secured high profit among 
the tribal farmers of Mizoram: Success Story 

Maize is one of the principal cereals grown in the shifting 
cultivation(jhum) lands of Lusai Hills of Mizoram. The 
majority of the local jhum maize cultivars grown by farmers 
here are of low yield and long duration. The local food 
preference (taste) of these low yielder sticky maize lines 
(mimban; yield1.04-2.84 kg/sq.m) limits large-scale 
adaptation of other high yielding maize hybrids in the jhum 
lands of Mizoram. ICAR-Indian Institute of Maize Research, 
PAU Campus, Ludhiana in collaboration with ICAR Research 
Complex for NEH Region, Umiam, Meghalaya introduced a 
project “Promoting improved technology of maize production 
in NEH Region” to out-scale improved maize production 
technologies in the region. Under this programme sweet corn 
cultivation was introduced among the farmers practicing both 
jhum (rainfed) and settled agriculture (in the low lying areas in 
rabi season). Farmers fetched a steep rise in their annual 
income from the year round large scale sweet corn cultivation.

At Tuichhuahen village (Kolasib District), the existing 
cultivation of local jhum mimban lines was replaced by the 
sweet corn under the project compliance. Farmers have 
cultivated sweet corn replacing local mimban under slash and 
burn agriculture in the steep hill slopes without any fertilizer 
application or use of plant protection chemicals during the 
pre-kharif season. Farmers in the nearby low lying valley areas 
of Tuichhuahen village also adapted the standardized package 

of practices for growing the rabi sweet corn in the rice fallows 
(September to February). The introduction of sweet corn 
cultivation during early 2018 resulted in the gradual expansion 
in the maize area, particularly under the rabi sweet corn 
cultivation in the nearby streambed areas of Tuichhuahen 
village (29.3% increase over past two years). Many of the 
regular large scale sweet corn growers (mostly October sown) 
harvested their produce (green tender cobs) periodically from 

th nd4  week of January to 2  fortnight of February in Tuichhuahen 
village. Many farmers have replaced the traditionally grown 
rabi crops such as french bean-rajma and mustard etc. Since 
2018, a total of 16.3 ha area was covered under participatory 
demonstration and 62 beneficiaries were benefited under the 
collaborative project. Farmers have earned 110.3% more from 
jhum sweet corn cultivation over the traditional cultivation 
practice of local sticky type mimban lines in past years. The 
average increase in net earning varied between 32.5% (french 
bean) – 73.2% (vegetable mustard) for sole rabi sweet corn 
cultivation over the traditionally practiced rabi vegetable 
(local) cropping options. Moreover, sweet corn farming at 
subsistence with multiple sowing windows secured about 
20.6% over single sowing window, particularly during 
COVID 19 lockdown due to rise in market price by about 26% 
marginal from the sudden disruption of normal supply chain. 
Thus, it is evident that sweet corn cultivation has considerable 
potential in increasing the net farming profitability (~68%) for 
the tribal farmers' in Mizoram.

Sweet corn cultivation at Tuichhuahen village Kolasib, Mizoram
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Maize (HQPM-5) harvest from farmer's fields in Manipur

Capacity building activities under NEH component

Under the NEH component, 28 training programmes were 
organized in collaboration with different institutes for the 
maize growers in North-Eastern India (Table 5.9). The major 
theme of the training programmes was concentrated on the 
scientific maize cultivation technologies, integrated pest 
management, integrated nutrient, and water management, 
adaptation of high-yielding varieties (including sweet corn 
and baby corn cultivation) and post-harvest management 
under upland conditions. Maize cultivation for improving the 
livestock production system was also emphasized for 
improving the livelihood and nutrition security of marginal 
and small farmers in North East India. Altogether, 1517 
beneficiaries participated in the training programmes. Apart 
from this, the input including maize seed, fertilizer, pulses, and 
oilseed crop seeds and small farm implements were 
distributed under the NEH programme, benefitting 504 rural 
households (Table 5.10).

Table 5.9: List of training programme conducted under NEH component 

Institute Date Place
Title of the training/
awareness programme 

19

39

4

6

23

ICAR-NRC  on  Yak, 
Dirang   (Arunachal 
Pradesh)

Dirang, West Kameng

Dirang, West Kameng

Dirang, West Kameng

Dirang, West Kameng

Dirang, West Kameng

Maize   p roduc t ion 
potentiality in NER

Awareness programme 
on “Maize production 
potentiality in NER”

Awareness programme 
on “Maize production 
potentiality in NER”

Awareness programme 
on “Maize production 
potentiality in NER”

Scientific production of 
maize in Arunachal 
Pradesh

May 2, 2020

May 4, 2020

July 12, 2020

August 24, 2020

October 2, 2020

Number of
participants 

Central Agricultural 
University,  Imphal 
(Manipur)

40S i d e n    v i l l a g e , 
Churachandpur

Promotion of scientific 
maize cultivation in 
Manipur 

January 28, 2020

Awareness programme 
on “Scope, importance 
&  cu l t iva t ion   of 
specialty  corn  and 
monitoring & manage-
ment of maize pest 
Fall  armyworm  in 
Meghalaya in “Farmers 
Innovation Expo-2020”

Institute Date Place
Title of the training/
awareness programme 

80

33

40

30

Central Agricultural 
University,   Imphal 
(Manipur)

Tongou   v i l l age , 
Ukhrul

Sangaithel Makha 
Leikai, Imphal West

Nongbram, Imphal 
East 

Leimaram, Bishnupur

Number of
participants 

Promotion of scientific 
maize cultivation in 
Manipur

Scientific cultivation of 
maize technology in 
NEH region of India

Scientific cultivation of 
maize technology in 
NEH region of India

Biological management 
of insect pest in maize

January 30, 2020

February 1, 2020

February 4, 2020 

February 3, 2020 

289CPGSAS,   CAU(I), 
Umiam, (Meghalaya)

C o l l e g e      o f 
Agriculture,  CAU
(I) ,  Kyrdemkulai , 
Meghalaya

March 5-6, 2020 

35

18

Umjalasiaw Village, 
West Jaintia Hill , 
Meghalaya

Mawkyrwat Block, 
South West Khasi Hill 
District, Meghalaya

March 18, 2020

August 5, 2020

Cultivation practices of 
sweet corn & baby corn 
and monitoring and 
management of Fall 
armyworm

Cultivation practices of 
sweet corn & baby corn 
and monitoring and 
management of Fall 
armyworm

ICAR RC for NEH, 
Umiam (Meghalaya)

Lembucherra, ICAR 
Tripura   Centre, 
Tripura 

Lamphelpat, Imphal, 
Manipur 

Tupul, Tamenglong, 
Manipur 

Hee Patal, Peechrek 
West Sikkim

Hazrapara, Khowai, 
Tripura 

Maize as food -feed crop

Enhancing   maize 
productivity  through 
improved maize-based 
technologies

Two  days  Improved 
ma ize   p roduc t i on 
t e c h n o l o g i e s   f o r 
ensuring food, feed and 
fodder

Input distribution cum 
training program 

Technological guidance 
and dis t r ibut ion of 
high  yielding summer 
vegetable  seed  as 
remedial measures for 
farmer during lockdown 
period

February 28 – March 1, 
2020

March 4-5, 2020

 March 9-10, 2020

May 18, 2020

June 5, 2020

300

40

40

20

100

72 73
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Capacity building activities under NEH component

Under the NEH component, 28 training programmes were 
organized in collaboration with different institutes for the 
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theme of the training programmes was concentrated on the 
scientific maize cultivation technologies, integrated pest 
management, integrated nutrient, and water management, 
adaptation of high-yielding varieties (including sweet corn 
and baby corn cultivation) and post-harvest management 
under upland conditions. Maize cultivation for improving the 
livestock production system was also emphasized for 
improving the livelihood and nutrition security of marginal 
and small farmers in North East India. Altogether, 1517 
beneficiaries participated in the training programmes. Apart 
from this, the input including maize seed, fertilizer, pulses, and 
oilseed crop seeds and small farm implements were 
distributed under the NEH programme, benefitting 504 rural 
households (Table 5.10).
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Hazrapara, Khowai, 
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ICAR RC for NEH, 
Umiam (Meghalaya)

Institute Date Place
Title of the training/
awareness programme 

Number of
participants 

Trainings cum aware-
ness programme on 
maize cultivation 

June 22, 2020 Mawsiatkhnam Vill., 
East Khasi Hill District, 
Meghalaya

20

Trainings cum aware-
ness programme on 
maize cultivation 

June 23, 2020

June 24, 2020

Kyrdem village, Ri-
B h o i    D i s t r i c t , 
Meghalaya

Mynsain village, Ri-
B h o i     D i s t r i c t , 
Meghalaya

20

Trainings cum aware-
ness programme on 
maize cultivation 

20

June 25, 2020

September 29-30, 2020

October 7, 2020

December 8, 2020

December 20, 2020

December 23, 2020

December 21, 2020

Pynthor village, Ri-
B h o i    D i s t r i c t , 
Meghalaya

M o n s a n g p a n t h a , 
Chandel, Manipur

Lamphelpat, Imphal, 
Manipur

Kumbi  Bazar, Bishnu-
pur, Manipur

Hmawngkawn village, 
Serchhip, Meghalaya 

Kwakeithel,  Imphal 
Manipur

Ramther    v i l lage, 
Lunglei, Meghalaya

T r a i n i n g s    c u m 
awareness programme 
on maize cultivation 

Cultivation of sweet/
baby corn in maize 
based cropping system 
to ensure 300% cropp-
ing intensity

Cultivation of sweet 
corn in maize based 
cropping system

Rabi Crops campaign 
(maize and pulses)

20

30

20

153

32

20

26

Sweet corn cultivation 
for daily livelihood 
improvement of jhum 
farmers in Mizoram

Awareness cum training 
programme on rabi 
maize cultivation

Sweet corn cultivation 
for daily livelihood 
improvement of jhum 
farmers in Mizoram

SCSP programme

The SCSP (Scheduled Caste Sub Plan) has been started by the 
Government of India to benefit the farmers of scheduled caste 
(SC) communities of the country. The institute implemented 
SCSP plan in maize to benefit the maize growing farmers of 

SC communities. A total of eight trainings or agricultural 
inputs distributions programmes were conducted and 417 
farmers benefited from different AICRP centres under the 
SCSP plan during the year 2020 ( 11). Various inputs Table 5.
were provided to farmers under the SCSP plan for 
strengthening the capacity for maize cultivation ( 12).Table 5.

Table 5.10: Input distribution to farmers under NEH component

Single  Super  Phosphate  (kg)

Murate  of  Potash  (kg) 

Agri  tools  (no.)

Nylon  pipe  (no.)

Spray  machine  (no.)

Sickles  (no.)

Inputs distributed Total quantity

7. 

8. 

9. 

10. 

11. 

12. 

Sl. No.

16100

5900

2

7

2

15

Maize  seed  (kg)

Ground nut  (kg)

Soya  bean  (kg)

Green  gram  (kg)

Cow pea  (kg)

Urea  (kg)

Inputs distributed Total quantity

1. 

2. 

3. 

4. 

5. 

6. 

Sl. No.

2308.9 

24

10

7

2.5

13200

50

50

120

27

TNAU, Coimbatore

Maize Research Centre, 
PJTSAU, Rajendranagar

Rani Lakshmi Bai Central 
Agricultural University, 
Jhansi

D h a a n y a    G a n g a 
KrishiVigyan   Kendra, 
Sargachhi, Murshi-dabad, 
West Bengal

1

2

3

4

Number of
beneficiaries

Table 5.11: Training and input distribution programme organized under SCSP

Sl.
No.

Centre/State Date (s) Title

130

40

Rani Lakshmi Bai Central 
Agricultural University, 
Jhansi

Agr i cu l tu r a l  Resea rch 
Station, Peddapuram

5

6

August 11, 2020

 December 11, 2020 Hybrid seed production in Maize

Table 5.12: Distribution of quality seed and inputs for conduct of demonstrations under SCSP programme

Training  display  units 

Urea  (kg)

SSP  (kg)

MOP  (kg)

Novaluron  5.25%  +  Emamectin -

benzoate  0.9%  SC  (250  ml  pack)

Inputs distributed Total quantity

 8. 

9. 

10. 

11. 

12. 

Sl. No.

10

1368.5

4872.6

483.0

72

Maize  seed  (kg)

Hand  operated  sprayer  (no.)

Tarpaulin  (no.)

Spade  (no.)

Plastic  basket  (no.)

Pheromone  trap  +  Lure  (no.)

Storage  bin  (100  kg  capacity)

Inputs distributed Total quantity

1. 

2. 

3. 

4. 

5. 

6. 

7.

Sl. No.

2290

126

75

50

50

289

50

Two days training cum input distribution program on maize production and FAW 
management technologies at AICRP TNAU, Coimbatore

August 21, 2020 Frontline demonstration and farmers’ 
training on cultivation of kharif maize 
under SCSP plan

July 22, 2020 Kharif maize production technology

 July 6 & 9, 2020 Maize and production technologies, 
mechanization and Fall armyworm 
management

February 6, 2020 & 
February 26, 2020

Maize  production  and  FAW 
management technologies

Insect  pest  management  and 
production technology of kharif maize 
in  Bundelkund  Region
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ICAR RC for NEH, 
Umiam (Meghalaya)

Institute Date Place
Title of the training/
awareness programme 

Number of
participants 

Trainings cum aware-
ness programme on 
maize cultivation 

June 22, 2020 Mawsiatkhnam Vill., 
East Khasi Hill District, 
Meghalaya

20

Trainings cum aware-
ness programme on 
maize cultivation 

June 23, 2020

June 24, 2020

Kyrdem village, Ri-
B h o i    D i s t r i c t , 
Meghalaya

Mynsain village, Ri-
B h o i     D i s t r i c t , 
Meghalaya

20

Trainings cum aware-
ness programme on 
maize cultivation 

20

June 25, 2020

September 29-30, 2020

October 7, 2020

December 8, 2020

December 20, 2020

December 23, 2020

December 21, 2020

Pynthor village, Ri-
B h o i    D i s t r i c t , 
Meghalaya

M o n s a n g p a n t h a , 
Chandel, Manipur

Lamphelpat, Imphal, 
Manipur

Kumbi  Bazar, Bishnu-
pur, Manipur

Hmawngkawn village, 
Serchhip, Meghalaya 

Kwakeithel,  Imphal 
Manipur

Ramther    v i l lage, 
Lunglei, Meghalaya

T r a i n i n g s    c u m 
awareness programme 
on maize cultivation 

Cultivation of sweet/
baby corn in maize 
based cropping system 
to ensure 300% cropp-
ing intensity

Cultivation of sweet 
corn in maize based 
cropping system

Rabi Crops campaign 
(maize and pulses)

20

30

20

153

32

20

26

Sweet corn cultivation 
for daily livelihood 
improvement of jhum 
farmers in Mizoram

Awareness cum training 
programme on rabi 
maize cultivation

Sweet corn cultivation 
for daily livelihood 
improvement of jhum 
farmers in Mizoram

SCSP programme

The SCSP (Scheduled Caste Sub Plan) has been started by the 
Government of India to benefit the farmers of scheduled caste 
(SC) communities of the country. The institute implemented 
SCSP plan in maize to benefit the maize growing farmers of 

SC communities. A total of eight trainings or agricultural 
inputs distributions programmes were conducted and 417 
farmers benefited from different AICRP centres under the 
SCSP plan during the year 2020 ( 11). Various inputs Table 5.
were provided to farmers under the SCSP plan for 
strengthening the capacity for maize cultivation ( 12).Table 5.

Table 5.10: Input distribution to farmers under NEH component

Single  Super  Phosphate  (kg)

Murate  of  Potash  (kg) 

Agri  tools  (no.)

Nylon  pipe  (no.)

Spray  machine  (no.)

Sickles  (no.)

Inputs distributed Total quantity

7. 

8. 

9. 

10. 

11. 

12. 

Sl. No.

16100

5900

2

7

2

15

Maize  seed  (kg)

Ground nut  (kg)

Soya  bean  (kg)

Green  gram  (kg)

Cow pea  (kg)

Urea  (kg)

Inputs distributed Total quantity

1. 

2. 

3. 

4. 

5. 

6. 

Sl. No.

2308.9 

24

10

7

2.5

13200

50

50

120

27

TNAU, Coimbatore

Maize Research Centre, 
PJTSAU, Rajendranagar

Rani Lakshmi Bai Central 
Agricultural University, 
Jhansi

D h a a n y a    G a n g a 
KrishiVigyan   Kendra, 
Sargachhi, Murshi-dabad, 
West Bengal

1

2

3

4

Number of
beneficiaries

Table 5.11: Training and input distribution programme organized under SCSP

Sl.
No.

Centre/State Date (s) Title

130

40

Rani Lakshmi Bai Central 
Agricultural University, 
Jhansi

Agr i cu l tu r a l  Resea rch 
Station, Peddapuram

5

6

August 11, 2020

 December 11, 2020 Hybrid seed production in Maize

Table 5.12: Distribution of quality seed and inputs for conduct of demonstrations under SCSP programme

Training  display  units 

Urea  (kg)

SSP  (kg)

MOP  (kg)

Novaluron  5.25%  +  Emamectin -

benzoate  0.9%  SC  (250  ml  pack)

Inputs distributed Total quantity

 8. 

9. 

10. 

11. 

12. 

Sl. No.

10

1368.5

4872.6

483.0

72

Maize  seed  (kg)

Hand  operated  sprayer  (no.)

Tarpaulin  (no.)

Spade  (no.)

Plastic  basket  (no.)

Pheromone  trap  +  Lure  (no.)

Storage  bin  (100  kg  capacity)

Inputs distributed Total quantity

1. 

2. 

3. 

4. 

5. 

6. 

7.

Sl. No.

2290

126

75

50

50

289

50

Two days training cum input distribution program on maize production and FAW 
management technologies at AICRP TNAU, Coimbatore

August 21, 2020 Frontline demonstration and farmers’ 
training on cultivation of kharif maize 
under SCSP plan

July 22, 2020 Kharif maize production technology

 July 6 & 9, 2020 Maize and production technologies, 
mechanization and Fall armyworm 
management

February 6, 2020 & 
February 26, 2020

Maize  production  and  FAW 
management technologies

Insect  pest  management  and 
production technology of kharif maize 
in  Bundelkund  Region

74 75



Distribution of assets to the farmers at Maize 
Research Centre, PJTSAU, Hyderabad

Dr. PV Satyanarayana, Associate Director of Research, 
Godavari Zone, RARS, Maruteru, Andhra Pradesh 

addressing the farmers

Sprayers and insecticide distributions under
SCSP Plan at Dhaanyaganga KVK, 

Murshidabad, West Bengal

Frontline demonstrations of kharif maize under
SCSP at Dhaanyaganga KVK, 

Murshidabad, West Bengal

Training on maize production technologies at Pedashapur, RR District for farmers 
of Kacharam and Bheemaram villages

Trainings and demonstrations organized under SCSP by Rani Lakshmi Bai 
Central Agricultural University, Jhansi

Extension activities/Technologies demonstration/Inputs 
distribution 

Under NICRA-SCSP ICAR-IIMR in collaboration with 
CSKHPKV, Palampur, Himachal Pradesh, distributed four 

corn threshers among the farmers of villages having around 
200 backward farmer families in District Chamba, Himachal 
Pradesh on March 20-21, 2020. 

Distribution of corn threshers among the farmers at Chamba district of Himachal Pradesh

Gluten-free maize-based chapattis, as an initiative under 
Agri-business Incubation Centre

Flat breads (chapattis) are usually consumed by most of 
people particularly in Northern India. The flat breads are 
traditionally prepared from whole wheat flour. The wheat four 
is easily amenable for dough making due to the presence of 
gluten but it has been reported to be allergic in many 
individuals. Maize is devoid of gluten and generally requires 
some binding agents to prepare different products. However, 
focus was made on the development of flat bread without the 
addition of any binding agents. Gluten free maize based 
unleavened flat breads were prepared from different maize 
genotypes, viz., orange normal maize hybrid (PMH 10, MCFL 
15 and MCFL 346), white maize (white hybrid 574), white 
maize populations (593 landraces) and QPM hybrids (IQPMH 
1708 and IQPMH 1705). The analysis of its proximate 

composition, amino acids using standard methods was 
performed using SAS (version 9.0) software. The results 
showed that significant differences (P = 0.05) were present in 
moisture, fat, protein and carbohydrate mean score values. 
The moisture, fat, protein, ash, fiber and carbohydrate content 
(%) in the flour sample are given in (Table 5.13) and for 
chapattis is given in (Table 5.14). The amino acids such as 
lysine and tryptophan content also showed a significant 
difference between flour and chapattis (Table 5.15). A higher 
level of lysine and tryptophan was observed in genotype 
IQPMH 1705 followed by IQPMH 1708. The amino acid 
content was found to be lower in chapatti, which might have 
reduced during the baking process. Sensory analysis was also 
performed using hedonic scales with skilled panelists in 
triplicates (Table 5.16). The acceptability test revealed that 
chapattis prepared from IQPMH 1705 and IQPMH 1708 were 
highly acceptable for all sensory attributes. 
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#Treatments sharing same alphabets are having similar effects and treatments with different alphabets are significantly different 
from each other

D4.1 ± 0.2

B4.57 ± 0.08

A5.13 ± 0.10

B4.47 ± 0.20

CD4.20 ± 0.18

BC4.45 ± 0.13

E4.90 ± 0.10

Fat
E8.47 ± 0.05

F8.08 ± 0.03

EF8.38 ± 0.54

C9.58 ± 0.19

D8.88 ± 0.03

B10.18 ± 0.04

A10.88 ± 0.03

Protein
A1.90 ± 0.16

B1.28 ± 0.07

B1.27 ± 0.10

B1.19 ± 0.14

B1.24 ± 0.04

B1.08 ± 0.05

C0.45 ± 0.58

Ash
A1.34 ± 0.10

B1.10 ± 0.03

B1.10 ± 0.00

A1.36 ± 0.00

B1.13 ± 0.01

B1.17 ± 0.00

B1.13 ± 0.01

Fiber
A5.1 ± 0.01

E3.4 ± 0.2

C4.2 ± 0.1

F3.0 ± 0.1

D3.8 ± 0.1

B4.6 ± 0.1

E3.4 ± 0.04

Moisture
C79.10 ± 0.20

B80.97 ± 0.10

C78.62 ± 0.23

C78.94 ± 0.14

B80.76 ± 0.25

C78.56 ± 0.19

A83.20 ± 0.70

Carbo-
hydratesGenotype

PMH 10

IQPMH 1708

IQPMH 1705

MCFL 15

MCFL 346

White Hybrid 574

593 Landraces

Sl.
No. 

Table 5.13: The proximate composition of flour made from different maize varieties

1. 

2. 

3. 

4. 

5. 

6. 

7.

#Treatments sharing same alphabets are having similar effects and treatments with different alphabets are significantly different 
from each other

B3.93 ± 0.35

AB4.57 ± 0.08

A4.83 ± 0.56

AB4.37 ± 0.37

B4.00 ± 0.49

AB4.53 ± 0.12

AB4.53 ± 0.47

Fat
E8.18 ± 0.06

E8.33 ± 0.32

C9.63 ± 0.26

AB10.05 ± 0.31

D8.73 ± 0.02

BC9.95 ± 0.02

A10.38 ± 0.03

Protein
C1.48 ± 0.04

B1.53 ± 0.01

A1.71 ± 0.01

A1.67 ± 0.00

D1.41 ± 0.03

C1.46 ± 0.02

E1.36 ± 0.02

Ash
B1.06 ± 0.01

B0.98 ± 0.13

D0.18 ± 0.00

A1.26 ± 0.06

B0.99 ± 0.04

B1.02 ± 0.00

C0.55 ± 0.01

Fiber
C24.82 ± 0.76

A31.15 ± 1.68

BC26.52 ± 3.31

C24.67 ± 0.52

C25.95 ± 2.96

ABC28.27 ± 2.90

AB29.91 ± 0.09

Moisture
A60.53 ± 0.51

B53.70 ± 1.64

A58.93 ± 3.32

A59.48 ± 0.93

A58.92 ± 2.49

B54.78 ± 2.93

B53.27 ± 0.48

Carbo-
hydratesGenotype

PMH 10

IQPMH 1708

IQPMH 1705

MCFL 15

MCFL 346

White Hybrid 574

593 Landraces

Sl.
No. 

Table 5.14: The proximate composition of chapattis made from different maize varieties flour

1. 

2. 

3. 

4. 

5. 

6. 

7.

#Treatments sharing same alphabets are having similar effects and treatments with different alphabets are significantly different 
from each other

0.44 ± 0.02

1.03 ± 0.04

1.19 ± 0.05

0.41 ± 0.02

0.46 ± 0.04

0.38 ± 0.03

0.35 ± 0.02

Tryptophan
B1.64 ± 0.11

A4.28 ± 0.07

A4.44 ± 0.12

C1.4 ± 0.14

B1.64 ± 0.08

B1.8 ± 0.11

B1.68 ± 0.11

1.77 ± 0.08

4.12 ± 0.14

4.76 ± 0.21

1.64 ± 0.11

1.84 ± 0.17

1.53 ± 0.12

1.39 ± 0.08

Lysine
B0.41 ± 0.02

A1.07 ± 0.02

A1.11 ± 0.03

C0.35 ± 0.04

B0.41 ± 0.02

B0.45 ± 0.02

B0.42 ± 0.02

Genotype

PMH 10

IQPMH 1708

IQPMH 1705

MCFL 15

MCFL 346

White Hybrid 574

593 Landraces

Sl.
No. 

Table 5.15: Amino acid analysis of maize flour and chapattis

1. 

2. 

3. 

4. 

5. 

6. 

7.

TryptophanLysine

Flour  Chapatti

#Treatments sharing same alphabets are having similar effects and treatments with different alphabets are significantly different 
from each other

A6.3 ± 1.15

A7 ± 0.00

AB6 ± 1.73

BC4.3 ± 1.15

C3.3 ± 1.15

AB5.3 ± 0.58

AB5.3 ± 0.58

AB6.3 ± 0.58

A7 ± 1.00

A7 ± 1.00

C4.7 ± 0.58

BC5 ± 1.00

ABC5.7 ± 0.58

ABC5.7 ± 1.53

AB6 ± 0.00

A7.3 ± 0.58

A7.7 ± 1.53

BC5 ± 1.00

AB6.3 ± 1.53

C4 ± 1.73

C4 ± 0.00

A6 ± 0.5

A7 ± 0.4

A7 ± 1.4

B5 ± 0.3

B5 ± 0.4

B5 ± 0.3

B5 ± 0.6

Genotype

PMH 10

IQPMH 1708

IQPMH 1705

MCFL 15

MCFL 346

White Hybrid 574

593 Landrace

Sl.
No. 

Table 5.16: Sensory attributes of maize chapattis from different genotypes

1. 

2. 

3. 

4. 

5. 

6. 

7.

Color Aroma Taste Overall
Acceptability

Farmers Advisory during COVID-19 Pandemic

Farmers across the globe have become victims of the COVID-
19. ICAR-IIMR has played its part to minimize the impact of 
COVID-19 and lockdown among the maize farmers. The 
institute prepared a document regarding advisory to maize 
farmers on general precautions and safety measures in farm 
operations and general guidelines to contain COVID-19 along 
with agro-advisories on different aspects of maize cultivation. 
The document was translated into nine regional languages and 
disseminated among farmers through newspapers, local 
channels, All India Radio, local Radio Station, WhatsApp 
groups and Facebook, etc.. 

Mera Gaon Mera Gaurav (MGMG)

ICAR-IIMR and its regional stations implemented the 
MGMG programme in 29 villages adopted in the five blocks 
of Punjab, Haryana, Bihar and Telangana. The eight teams 
having 30 scientists were in regular touch with the farmers of 
these villages through visits, messages, email, phone calls, etc. 
Under MGMG, literature support was provided on best maize 
production practices and fall armyworm management to the 
farmers. Due to prevailing COVID-19, experts responded to 

lockdown situations farmer's query over the phone by 
call/SMS or WhatsApp. These queries included FAW 
management, varietal selection for spring maize and specialty 
corn, seed rate, tillage methods, weed management in standing 
maize. The mobile advisory also included meteorology 
weekly weather forecast of Telangana state to Sarvodaya 
Vikas Mandalii, crop production, measures to be taken to 
overcome COVID-19 situation, improved package of 
practices for higher yields of maize to Sarvodaya Vikas 
Mandalii, nutrient and weed management, choice of cultivar 
and sowing methods and zero tillage maize cultivation.The 
unavailability of hybrid seed at affordable prices, weed 
menace, poor irrigation facility and lack of awareness on 
recommended package of practices were found to be the major 
constraints in maize cultivation. General awareness was also 
created on package of practices for higher yields of maize, 
management of fall armyworm in maize through updated 
strategies, maize seed production, cleanliness, and COVID-19 
precautionary measures. Linkages with Maize Research 
Centre, PJTSAU, Hyderabad, Telangana and Sri Sathya Sai 
village Integrated programme were developed and the joint 
collaborated programme benefitted 80 farmers.
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#Treatments sharing same alphabets are having similar effects and treatments with different alphabets are significantly different 
from each other
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1. 

2. 

3. 

4. 

5. 

6. 

7.

#Treatments sharing same alphabets are having similar effects and treatments with different alphabets are significantly different 
from each other
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Table 5.14: The proximate composition of chapattis made from different maize varieties flour

1. 

2. 

3. 

4. 

5. 

6. 

7.

#Treatments sharing same alphabets are having similar effects and treatments with different alphabets are significantly different 
from each other
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0.46 ± 0.04

0.38 ± 0.03

0.35 ± 0.02

Tryptophan
B1.64 ± 0.11

A4.28 ± 0.07

A4.44 ± 0.12

C1.4 ± 0.14

B1.64 ± 0.08

B1.8 ± 0.11

B1.68 ± 0.11

1.77 ± 0.08

4.12 ± 0.14

4.76 ± 0.21

1.64 ± 0.11

1.84 ± 0.17

1.53 ± 0.12

1.39 ± 0.08

Lysine
B0.41 ± 0.02

A1.07 ± 0.02

A1.11 ± 0.03

C0.35 ± 0.04

B0.41 ± 0.02

B0.45 ± 0.02

B0.42 ± 0.02

Genotype

PMH 10

IQPMH 1708

IQPMH 1705

MCFL 15

MCFL 346

White Hybrid 574

593 Landraces

Sl.
No. 

Table 5.15: Amino acid analysis of maize flour and chapattis

1. 

2. 

3. 

4. 

5. 

6. 

7.

TryptophanLysine

Flour  Chapatti

#Treatments sharing same alphabets are having similar effects and treatments with different alphabets are significantly different 
from each other

A6.3 ± 1.15

A7 ± 0.00

AB6 ± 1.73

BC4.3 ± 1.15

C3.3 ± 1.15

AB5.3 ± 0.58

AB5.3 ± 0.58

AB6.3 ± 0.58

A7 ± 1.00

A7 ± 1.00

C4.7 ± 0.58

BC5 ± 1.00

ABC5.7 ± 0.58

ABC5.7 ± 1.53

AB6 ± 0.00

A7.3 ± 0.58

A7.7 ± 1.53

BC5 ± 1.00

AB6.3 ± 1.53

C4 ± 1.73

C4 ± 0.00

A6 ± 0.5

A7 ± 0.4

A7 ± 1.4

B5 ± 0.3

B5 ± 0.4

B5 ± 0.3

B5 ± 0.6

Genotype

PMH 10

IQPMH 1708

IQPMH 1705

MCFL 15

MCFL 346

White Hybrid 574

593 Landrace

Sl.
No. 

Table 5.16: Sensory attributes of maize chapattis from different genotypes

1. 

2. 

3. 

4. 

5. 

6. 

7.

Color Aroma Taste Overall
Acceptability

Farmers Advisory during COVID-19 Pandemic

Farmers across the globe have become victims of the COVID-
19. ICAR-IIMR has played its part to minimize the impact of 
COVID-19 and lockdown among the maize farmers. The 
institute prepared a document regarding advisory to maize 
farmers on general precautions and safety measures in farm 
operations and general guidelines to contain COVID-19 along 
with agro-advisories on different aspects of maize cultivation. 
The document was translated into nine regional languages and 
disseminated among farmers through newspapers, local 
channels, All India Radio, local Radio Station, WhatsApp 
groups and Facebook, etc.. 

Mera Gaon Mera Gaurav (MGMG)

ICAR-IIMR and its regional stations implemented the 
MGMG programme in 29 villages adopted in the five blocks 
of Punjab, Haryana, Bihar and Telangana. The eight teams 
having 30 scientists were in regular touch with the farmers of 
these villages through visits, messages, email, phone calls, etc. 
Under MGMG, literature support was provided on best maize 
production practices and fall armyworm management to the 
farmers. Due to prevailing COVID-19, experts responded to 

lockdown situations farmer's query over the phone by 
call/SMS or WhatsApp. These queries included FAW 
management, varietal selection for spring maize and specialty 
corn, seed rate, tillage methods, weed management in standing 
maize. The mobile advisory also included meteorology 
weekly weather forecast of Telangana state to Sarvodaya 
Vikas Mandalii, crop production, measures to be taken to 
overcome COVID-19 situation, improved package of 
practices for higher yields of maize to Sarvodaya Vikas 
Mandalii, nutrient and weed management, choice of cultivar 
and sowing methods and zero tillage maize cultivation.The 
unavailability of hybrid seed at affordable prices, weed 
menace, poor irrigation facility and lack of awareness on 
recommended package of practices were found to be the major 
constraints in maize cultivation. General awareness was also 
created on package of practices for higher yields of maize, 
management of fall armyworm in maize through updated 
strategies, maize seed production, cleanliness, and COVID-19 
precautionary measures. Linkages with Maize Research 
Centre, PJTSAU, Hyderabad, Telangana and Sri Sathya Sai 
village Integrated programme were developed and the joint 
collaborated programme benefitted 80 farmers.
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Information of AICRP on Maize online workshop on ICAR website

ALL INDIA COORDINATED
RESEARCH PROJECT ON MAIZE

All India Co-ordinated Research Project (AICRP) on Maize 
was established in 1957. This is the nodal agency to co-
ordinate maize research in the country. The objective of 
AICRP on Maize is to develop and disseminate the high 
yielding maize cultivars along with protection and production 
technologies throughout the country. To execute the activities 
under AICRP the country is divided into five zones, viz., 
Northern Hilly Zone (NHZ), Northern Western Plain Zone 
(NWPZ), North Eastern Plain Zone (NEPZ), Peninsular Zone 
(PZ) and Central Western Zone (CWZ). At present, the AICRP 
on maize consists of 32 centres and 30 volunteer centres 
throughout country for testing newly developed technologies.

AICRP trials conducted during the year

Rabi trials 2019-20 - Breeding

During rabi 2019-20, National Initial Varietal Trials (NIVT), 
Advance Varietal Trial-I (AVT I) and Advance Varietal Trial-II 
(AVT-II) breeding trials of normal maize, specialty corn, QPM 
trials, entomology and pathology trials were constituted. 
There were 7 trials in breeding, 24 in pathology and two in 
entomology. In breeding there were two trials in NIVT, three 
in AVT, one in QPM and one in popcorn. A new trial was 
constituted specifically for spring season and these trials were 
conducted at three centres of north Indian states, viz., 
Ludhiana, Karnal, Delhi and Pantnagar keeping in mind the 

popularity of spring maize in these areas. Two trials one each 
of breeding and pathology were conducted during spring 
2020. 

During rabi 2019-20, a total of 109 entries were received for 
multi-location testing in late, medium maturity, pop corn and 
QPM trials (Table 6.1). Out of 109 entries, 75 entries were 
evaluated in NIVT, 12 in AVTI-II-Medium, 8 in AVT-I-Late 
and 6 in AVT-II-Late, four in QPM and four in pop corn trials. 
Further in NIVT, out of 75, 30 entries were tested in Late and 
45 in medium maturity. In normal maize a total of 32 entries 
were promoted for testing for next stage. Six entries were 
promoted from NIVT-Medium, 11 from NIVT-Late, 7 from 
AVT-I-Medium to AVT-II-Medium and 8 from AVTI-Late to 
AVT-II-Late and four entries were promoted in popcorn trial. 
During rabi 2019-20, the success rate from different zone was 
91%, 89%,100% and 100% for North Western Plain Zone 
(NWPZ), North Eastern Plain Zone (NEPZ), Peninsular Zone 
(PZ), respectively (Table 6.2). In addition to the rabi trials, 
spring trials were also conducted in North Western Plain Zone 
(NWPZ). Eleven entries of medium maturity were tested with 
six checks in NIVT trial at PAU, Ludhiana, CCSHAU, Karnal, 
GBPUAT, Pantnagar (Table 6.3).Out of 11 entries, only two 
entries, viz., VNR 37753 and HT 20185 were promoted for 
testing in AVT-I during spring 2021.

Table 6.1: Details of the breeding trials constituted in rabi 2019-20 

1. 

2. 

3. 

4. 

5. 

6. 

7.

Sl. No. Trial No. of locations

NIVT-Late 

NIVT-Medium 

AVT- I-II-Medium

AVT-I-Late 

AVT-II-Late

QPM 

Popcorn 

30 + 3

45 + 3

12 + 3

8 + 3

6 + 3

4 + 4

4 + 4

Entries + Checks

24

24

27

27

27

24

24

Table 6.2: Details of success rate (%) in reporting the data in rabi 2019-20

1. 

2. 

3. 

4. 

Sl. No. Zone Success rate (%)

NWPZ

NEPZ

PZ

CWZ

6

10

9

2

No. of Centers

91

89

100

100

34

54

59

14

Trials allotted

31

48

59

14

Trials Reported

6
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throughout country for testing newly developed technologies.
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Advance Varietal Trial-I (AVT I) and Advance Varietal Trial-II 
(AVT-II) breeding trials of normal maize, specialty corn, QPM 
trials, entomology and pathology trials were constituted. 
There were 7 trials in breeding, 24 in pathology and two in 
entomology. In breeding there were two trials in NIVT, three 
in AVT, one in QPM and one in popcorn. A new trial was 
constituted specifically for spring season and these trials were 
conducted at three centres of north Indian states, viz., 
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of breeding and pathology were conducted during spring 
2020. 
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multi-location testing in late, medium maturity, pop corn and 
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evaluated in NIVT, 12 in AVTI-II-Medium, 8 in AVT-I-Late 
and 6 in AVT-II-Late, four in QPM and four in pop corn trials. 
Further in NIVT, out of 75, 30 entries were tested in Late and 
45 in medium maturity. In normal maize a total of 32 entries 
were promoted for testing for next stage. Six entries were 
promoted from NIVT-Medium, 11 from NIVT-Late, 7 from 
AVT-I-Medium to AVT-II-Medium and 8 from AVTI-Late to 
AVT-II-Late and four entries were promoted in popcorn trial. 
During rabi 2019-20, the success rate from different zone was 
91%, 89%,100% and 100% for North Western Plain Zone 
(NWPZ), North Eastern Plain Zone (NEPZ), Peninsular Zone 
(PZ), respectively (Table 6.2). In addition to the rabi trials, 
spring trials were also conducted in North Western Plain Zone 
(NWPZ). Eleven entries of medium maturity were tested with 
six checks in NIVT trial at PAU, Ludhiana, CCSHAU, Karnal, 
GBPUAT, Pantnagar (Table 6.3).Out of 11 entries, only two 
entries, viz., VNR 37753 and HT 20185 were promoted for 
testing in AVT-I during spring 2021.

Table 6.1: Details of the breeding trials constituted in rabi 2019-20 
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Table 6.3: Details of the breeding trials constituted in
spring 2020

Trial

NIVT-Medium 

Entries + Checks

11 + 6

No. of locations

4

Kharif trials 2020 - Breeding

During kharif 2020, total of 35 different breeding trials was 
constituted. One set of trial was exclusively for Northern Hill 
Zone (NHZ) and the others were for the rest of the zones. In 
NHZ, total 9 trials were conducted which included NIVT-
Medium, NIVT-Early, AVT-I-Medium, AVT-Early, QPM-I-II-
II, Sweet corn-I-II-III and, Baby corn-I-II-III and Popcorn-I-
II-III and OPV trials. Total of seven trials viz. NIVT-Late, 
NIVT-Medium, NIVT-Early, QPM-I-II-II, Sweet corn-I-II-
III, Baby corn-I-II-III and Popcorn-I-II-III were constituted 
across the zones. In zone specific trials 6 trials including AVT-
II-Late, AVT-I-Late, AVT-II-Medium, AVT-I-Medium, AVT-
I-Early and Quality trial, three trials including AVT-I-Late, 
AVT-I-Medium and AVT-I-II-Early, five trials including AVT-
I-Late, AVT-I-Medium, AVT-II-Medium, AVT-II-Medium 
(RF/N) and AVT-II-Early (RF/N) and five trials including 
AVT-I-Late, AVT-II-Medium, AVT-I-II-Early, AVT-II-
Medium (RF/N) and AVT-II-Early (RF/N) were conducted at 
NWPZ, NEPZ, PZ and CWZ, respectively. Total of 274 entries 
were received for multi-location evaluation in the categories 
of early, late, medium maturity of normal corn, QPM, sweet 
corn, baby corn, popcorn and OPV. Out of 274 test entries, 
total 157 entries were received in NIVT trials which include 
NIVT early (34), NIVT-Medium (78) and NIVT-Late (45). 
Total 33 entries were evaluated in AVT-I trials including AVT-
I-Early (4), AVT-I-Medium (20) and AVT-I-Late (9) and 12 
entries were tested in AVT-II trials including AVT-II-Early (3), 
AVT-II-Medium (6) and AVT-II-Late (3). Further, 43, 7, 12, 1 
and 9 entries were received in QPM, baby corn, sweet corn, 
popcorn and OPV trials. Two hundred and fifty six entries 
were promoted from the first and second year of testing. Out of 
the total 274 entries, 88 entries were contributed by the private 
sector (25 different firms) and the rest 186 came from 29 
centres of AICRP on maize. 

Rabi 2019-2020 - Entomology

Maize AICRP entomology rabi 2019-20 and spring 2020 
experimental trials were aimed mainly for screening 
resistance against pink stem borer (PSB: Sesamia inferens), 
spotted stem borer (SSB: Chilo partellus), fall armyworm 
(FAW: Spodoptera frugiperda) and shoot fly(Atherigona 
spp.). Post-screening, the genotypes were categorized as 
resistant, moderately resistant and susceptible based on Leaf 
Injury Rating (LIR) on 1-9 scale (resistant: 1.0-3.0, 
moderately resistant: 3.1-6.0 and susceptible 6.1-9.0) for stem 
borers. Seventeen entries in AVT-I and AVT-II-Late maturity 
group were screened under artificial infestation against PSB at 
Hyderabad but none of the entries were found resistant. 
Sixteen entries were moderately resistant to pink PSB and one 

entry PM 17208L was susceptible (6.2). Fifteen entries in 
AVT-I and AVT-II-Medium maturity group were screened 
against PSB at Hyderabad and all the entries were found 
moderately resistant. Out of 17 entries in AVT-I and AVT-I-
Late maturity group screened under artificial infestation 
against SSB at Kolhapur all the entries were moderately 
resistant to SSB. Among the 15 medium maturity entries in 
AVT-I and AVT-II screened against SSB at Kolhapur, all the 
entries were moderately resistant. Out of 17 maize entries in 
AVT-I and AVT-II-Late maturity group screened under natural 
infestation against shoot fly at Karnal and Ludhiana centres 
during spring 2020, the lowest mean percent dead hearts were 
found in PM 17201L (16.0) followed by NMH 4313(17.1). 
Further, among the 15 medium maturity entries in AVT-I and 
AVT-II at Karnal and Ludhiana during spring 2020, the overall 
lowest dead hearts (%) were found in IMHSB 17R-16(12.2) 
followed by AH 8181 (19.1) and IMHSB 17R-5(19.4). Forty 
two maize accessions were evaluated under natural infestation 
against shoot fly sp. at Karnal and Ludhiana centres during 
spring 2020. The lowest mean percent dead hearts were found 
in DMR E63/CML 287-4-6 (25.3), while highest was 
observed in IC0549903 (61.6).

The 17 maize entries in AVT-I and AVT-I-Late maturity group 
were screened under natural infestation against FAW at 
Coimbatore, Hyderabad and Kolhapur during rabi 2019-20. 
The Davis score varied from 2.4 (KMH 25K45) to 2.9 (PM 
18206L) at 14 DAS, 3.4 (PM 18204L) to 4.6 (PM 17208L) at 
28 DAS and 4.7 (NMH 713) to 6.0 (PMH 17208L) at 60 DAS. 
Further, 15 maize entries in AVT-I and AVT-II-Medium 
maturity group were screened under natural infestation against 
FAW at Coimbatore, Hyderabad and Kolhapur during 
rabi2019-20 and the Davis Score varied from 2.7 (IMHSB 
17R-5) to 3.1 (IMHSB 17R-9,NMH 4140), 3.5 (IMHSB 17R-
17) to 4.4 (BLH 139) and 3.8 (IMHSB 17R-8, DHM 117) to 
4.2 (AH8181, BLH 139) at 14, 28 and 60 DAS, respectively. 
Forty two maize accessions were evaluated under natural 
infestation against FAW at Coimbatore during rabi 2019-20. 
The lowest mean Davis score was recorded in BML 7 (1.4) 
while the highest value was recorded in DMRE63/CML 287-
3-61-2B (4.2) at 28 DAS. The lowest mean ear damage rating 
was recorded in CM 400 (1.1), while the highest ear damage 
rating was observed in DMRE63/CML 287-44A (4.10).

Kharif 2020 - Entomology

Details of the technical programme carried out during khairf 
2020 is discussed below. The results are awaited.

Evaluation of entries against SSB and FAW during kharif 
2020

During kharif 2020, AICRP entries were evaluated against 
SSB and/or FAW at Imphal, Karnal, Ludhiana, Dholi, 
Coimbatore, Hyderabad, Kolhapur and Udaipur. The reaction 
of the different entries against SSB and/or FAW is given in the 
(Table 6.4).
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Table 1.6: Yield of experimental hybrids in multi-location over years in Bihar

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8.  

Sl. No. Centre

Imphal

Karnal

Ludhiana

Dholi

Coimbatore

Hyderabad

Kolhapur

Udaipur

Insect

FAW

SSB

SSB

SSB

FAW

SSB, FAW

SSB, FAW

SSB

EM & OPV

1

1

1

1

1

2

2

1

10

MM

1

1

1

1

1

2

2

1

10

LM

1

1

1

1

1

2

2

1

10

BC

1

1

1

1

2

2

1

10

SC

1

1

1

1

1

2

2

1

10

QPM

1

1

1

1

1

2

2

1

10

Inbred 

1

1

1

1

1

2

2

1

10

Total

7

7

7

7

7

14

14

7

70Total

EM: Early maturity, MM: Medium maturity, LM: Late maturity, BC: Baby corn, SC: Sweet corn

Monitoring of FAW using pheromone traps with NBAIR 
slow releasing dispenser

The experiment to test the effectiveness of pheromone traps 
against FAW was conducted at the following locations, viz., 
Coimbatore, Delhi, Dholi, Godhra, Hyderabad, Imphal, 
Kalyani, Karnal, Kolhapur, Ludhiana, Mandya, Pantnagar, 
Rahuri, Udaipur and Vagarai. Two locations were selected at 
each centre and number of traps per location used was 4 per 
acre. The traps were installed during the time of sowing from 
June 1, 2020 and data were recorded at weekly interval 
throughout the season as per Standard Meteorological Week. 
Data will be analyzed for better understanding of the insect 
behaviour.

Monitoring of cob borer (Helicoverpa armigera) by 
pheromone traps

To monitor cob borer experiment was conducted using 
pheromone traps at five locations, viz., Ludhiana, Karnal, 
Delhi, Udaipur and Imphal. Two locations were used at each 
centre and four traps were used per acre per location. The traps 
were installed at 6 leaf stage. Observations were recorded once 
in two weeks and simultaneously lure was changed. Further to 
know which stage of crop growth attracts the moths, data were 
recorded for number of moths per trap at weekly interval as per 
SMW and also the stage of crop at the time of observation, 
i.e.V8, V9, VT, RI, R2 etc. 

Evaluation of insecticides as seed treatment against fall 
armyworm (Spodoptera frugiperda) 

One experiment was conducted to test the effectiveness of 
insecticides as seed treatment against FAW at different 
locations, viz., Hyderabad (WNC), Karnal, Ludhiana, 
Udaipur, Rahuri and Godhra. The detail of different treatment 
and dose used in the experiment is given in the (Table 6.5).

Table 6.5: Evaluation of insecticides as seed treatment
against fall armyworm during kharif 2020 

Thiamethoxam 30  FS

Thiamethoxam 30  FS

Thiamethoxam 30  FS

Imidacloprid 600  FS

Imidacloprid 600  FS

Imidacloprid 600  FS

Fipronil 5  SC

Fipronil 5  SC

Fipronil 5  SC

Cyantraniliprole 19.8%+

Thiomethoxam 19.8%

Beauveriabassiana  (TNAU strain) 

Untreated  Control

1

2

3

4

5

6

7

8

9

10

11

12

Insecticide
Sl.
No.

Dose 
(ml/kg  seed)

6

8

10

6

8

10

6

8

10

4

10

-

Management of stem borers and FAW in maize

In another experiment, the insecticides were tested for their 
efficacy at different stages as foliar spray for the management 
of stem borers and FAW at different locations, of the country 
during kharif 2020. Stages of insecticide application and test 
locations for spotted stem borer and FAW are given in the 
(Table 6.6 & 6.7). The lists of different insecticides used 
against FAW have been mentioned in (Table 6.8).
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Table 6.3: Details of the breeding trials constituted in
spring 2020

Trial

NIVT-Medium 

Entries + Checks

11 + 6

No. of locations

4

Kharif trials 2020 - Breeding

During kharif 2020, total of 35 different breeding trials was 
constituted. One set of trial was exclusively for Northern Hill 
Zone (NHZ) and the others were for the rest of the zones. In 
NHZ, total 9 trials were conducted which included NIVT-
Medium, NIVT-Early, AVT-I-Medium, AVT-Early, QPM-I-II-
II, Sweet corn-I-II-III and, Baby corn-I-II-III and Popcorn-I-
II-III and OPV trials. Total of seven trials viz. NIVT-Late, 
NIVT-Medium, NIVT-Early, QPM-I-II-II, Sweet corn-I-II-
III, Baby corn-I-II-III and Popcorn-I-II-III were constituted 
across the zones. In zone specific trials 6 trials including AVT-
II-Late, AVT-I-Late, AVT-II-Medium, AVT-I-Medium, AVT-
I-Early and Quality trial, three trials including AVT-I-Late, 
AVT-I-Medium and AVT-I-II-Early, five trials including AVT-
I-Late, AVT-I-Medium, AVT-II-Medium, AVT-II-Medium 
(RF/N) and AVT-II-Early (RF/N) and five trials including 
AVT-I-Late, AVT-II-Medium, AVT-I-II-Early, AVT-II-
Medium (RF/N) and AVT-II-Early (RF/N) were conducted at 
NWPZ, NEPZ, PZ and CWZ, respectively. Total of 274 entries 
were received for multi-location evaluation in the categories 
of early, late, medium maturity of normal corn, QPM, sweet 
corn, baby corn, popcorn and OPV. Out of 274 test entries, 
total 157 entries were received in NIVT trials which include 
NIVT early (34), NIVT-Medium (78) and NIVT-Late (45). 
Total 33 entries were evaluated in AVT-I trials including AVT-
I-Early (4), AVT-I-Medium (20) and AVT-I-Late (9) and 12 
entries were tested in AVT-II trials including AVT-II-Early (3), 
AVT-II-Medium (6) and AVT-II-Late (3). Further, 43, 7, 12, 1 
and 9 entries were received in QPM, baby corn, sweet corn, 
popcorn and OPV trials. Two hundred and fifty six entries 
were promoted from the first and second year of testing. Out of 
the total 274 entries, 88 entries were contributed by the private 
sector (25 different firms) and the rest 186 came from 29 
centres of AICRP on maize. 

Rabi 2019-2020 - Entomology

Maize AICRP entomology rabi 2019-20 and spring 2020 
experimental trials were aimed mainly for screening 
resistance against pink stem borer (PSB: Sesamia inferens), 
spotted stem borer (SSB: Chilo partellus), fall armyworm 
(FAW: Spodoptera frugiperda) and shoot fly(Atherigona 
spp.). Post-screening, the genotypes were categorized as 
resistant, moderately resistant and susceptible based on Leaf 
Injury Rating (LIR) on 1-9 scale (resistant: 1.0-3.0, 
moderately resistant: 3.1-6.0 and susceptible 6.1-9.0) for stem 
borers. Seventeen entries in AVT-I and AVT-II-Late maturity 
group were screened under artificial infestation against PSB at 
Hyderabad but none of the entries were found resistant. 
Sixteen entries were moderately resistant to pink PSB and one 

entry PM 17208L was susceptible (6.2). Fifteen entries in 
AVT-I and AVT-II-Medium maturity group were screened 
against PSB at Hyderabad and all the entries were found 
moderately resistant. Out of 17 entries in AVT-I and AVT-I-
Late maturity group screened under artificial infestation 
against SSB at Kolhapur all the entries were moderately 
resistant to SSB. Among the 15 medium maturity entries in 
AVT-I and AVT-II screened against SSB at Kolhapur, all the 
entries were moderately resistant. Out of 17 maize entries in 
AVT-I and AVT-II-Late maturity group screened under natural 
infestation against shoot fly at Karnal and Ludhiana centres 
during spring 2020, the lowest mean percent dead hearts were 
found in PM 17201L (16.0) followed by NMH 4313(17.1). 
Further, among the 15 medium maturity entries in AVT-I and 
AVT-II at Karnal and Ludhiana during spring 2020, the overall 
lowest dead hearts (%) were found in IMHSB 17R-16(12.2) 
followed by AH 8181 (19.1) and IMHSB 17R-5(19.4). Forty 
two maize accessions were evaluated under natural infestation 
against shoot fly sp. at Karnal and Ludhiana centres during 
spring 2020. The lowest mean percent dead hearts were found 
in DMR E63/CML 287-4-6 (25.3), while highest was 
observed in IC0549903 (61.6).

The 17 maize entries in AVT-I and AVT-I-Late maturity group 
were screened under natural infestation against FAW at 
Coimbatore, Hyderabad and Kolhapur during rabi 2019-20. 
The Davis score varied from 2.4 (KMH 25K45) to 2.9 (PM 
18206L) at 14 DAS, 3.4 (PM 18204L) to 4.6 (PM 17208L) at 
28 DAS and 4.7 (NMH 713) to 6.0 (PMH 17208L) at 60 DAS. 
Further, 15 maize entries in AVT-I and AVT-II-Medium 
maturity group were screened under natural infestation against 
FAW at Coimbatore, Hyderabad and Kolhapur during 
rabi2019-20 and the Davis Score varied from 2.7 (IMHSB 
17R-5) to 3.1 (IMHSB 17R-9,NMH 4140), 3.5 (IMHSB 17R-
17) to 4.4 (BLH 139) and 3.8 (IMHSB 17R-8, DHM 117) to 
4.2 (AH8181, BLH 139) at 14, 28 and 60 DAS, respectively. 
Forty two maize accessions were evaluated under natural 
infestation against FAW at Coimbatore during rabi 2019-20. 
The lowest mean Davis score was recorded in BML 7 (1.4) 
while the highest value was recorded in DMRE63/CML 287-
3-61-2B (4.2) at 28 DAS. The lowest mean ear damage rating 
was recorded in CM 400 (1.1), while the highest ear damage 
rating was observed in DMRE63/CML 287-44A (4.10).

Kharif 2020 - Entomology

Details of the technical programme carried out during khairf 
2020 is discussed below. The results are awaited.

Evaluation of entries against SSB and FAW during kharif 
2020

During kharif 2020, AICRP entries were evaluated against 
SSB and/or FAW at Imphal, Karnal, Ludhiana, Dholi, 
Coimbatore, Hyderabad, Kolhapur and Udaipur. The reaction 
of the different entries against SSB and/or FAW is given in the 
(Table 6.4).
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Table 1.6: Yield of experimental hybrids in multi-location over years in Bihar

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8.  

Sl. No. Centre

Imphal

Karnal

Ludhiana

Dholi

Coimbatore

Hyderabad

Kolhapur

Udaipur

Insect

FAW

SSB

SSB

SSB

FAW

SSB, FAW

SSB, FAW

SSB

EM & OPV

1

1

1

1

1

2

2

1

10

MM

1

1

1

1

1

2

2

1

10

LM

1

1

1

1

1

2

2

1

10

BC

1

1

1

1

2

2

1

10

SC

1

1

1

1

1

2

2

1

10

QPM

1

1

1

1

1

2

2

1

10

Inbred 

1

1

1

1

1

2

2

1

10

Total

7

7

7

7

7

14

14

7

70Total

EM: Early maturity, MM: Medium maturity, LM: Late maturity, BC: Baby corn, SC: Sweet corn

Monitoring of FAW using pheromone traps with NBAIR 
slow releasing dispenser

The experiment to test the effectiveness of pheromone traps 
against FAW was conducted at the following locations, viz., 
Coimbatore, Delhi, Dholi, Godhra, Hyderabad, Imphal, 
Kalyani, Karnal, Kolhapur, Ludhiana, Mandya, Pantnagar, 
Rahuri, Udaipur and Vagarai. Two locations were selected at 
each centre and number of traps per location used was 4 per 
acre. The traps were installed during the time of sowing from 
June 1, 2020 and data were recorded at weekly interval 
throughout the season as per Standard Meteorological Week. 
Data will be analyzed for better understanding of the insect 
behaviour.

Monitoring of cob borer (Helicoverpa armigera) by 
pheromone traps

To monitor cob borer experiment was conducted using 
pheromone traps at five locations, viz., Ludhiana, Karnal, 
Delhi, Udaipur and Imphal. Two locations were used at each 
centre and four traps were used per acre per location. The traps 
were installed at 6 leaf stage. Observations were recorded once 
in two weeks and simultaneously lure was changed. Further to 
know which stage of crop growth attracts the moths, data were 
recorded for number of moths per trap at weekly interval as per 
SMW and also the stage of crop at the time of observation, 
i.e.V8, V9, VT, RI, R2 etc. 

Evaluation of insecticides as seed treatment against fall 
armyworm (Spodoptera frugiperda) 

One experiment was conducted to test the effectiveness of 
insecticides as seed treatment against FAW at different 
locations, viz., Hyderabad (WNC), Karnal, Ludhiana, 
Udaipur, Rahuri and Godhra. The detail of different treatment 
and dose used in the experiment is given in the (Table 6.5).

Table 6.5: Evaluation of insecticides as seed treatment
against fall armyworm during kharif 2020 

Thiamethoxam 30  FS

Thiamethoxam 30  FS

Thiamethoxam 30  FS

Imidacloprid 600  FS

Imidacloprid 600  FS

Imidacloprid 600  FS

Fipronil 5  SC

Fipronil 5  SC

Fipronil 5  SC

Cyantraniliprole 19.8%+

Thiomethoxam 19.8%

Beauveriabassiana  (TNAU strain) 

Untreated  Control

1

2

3

4

5

6

7

8

9

10

11

12

Insecticide
Sl.
No.

Dose 
(ml/kg  seed)

6

8

10

6

8

10

6

8

10

4

10

-

Management of stem borers and FAW in maize

In another experiment, the insecticides were tested for their 
efficacy at different stages as foliar spray for the management 
of stem borers and FAW at different locations, of the country 
during kharif 2020. Stages of insecticide application and test 
locations for spotted stem borer and FAW are given in the 
(Table 6.6 & 6.7). The lists of different insecticides used 
against FAW have been mentioned in (Table 6.8).
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TreatmentSl. No. Locations

AT  5%  Incidence  
(Visible  leaf  feeding  damage)

AT  10%  Incidence 
(Visible  leaf  feeding  damage)

Appearance  of  Dead  Heart  (1)

At  7  DAG

At  14  DAG

At  7  and  14  DAG

At  10  DAG

At  20  DAG

At  10  and  20  DAG

Untreated  Control

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Ludhiana 
and 
Karnal

Table 6.6: Treatment details and locations for spotted
stem borer

DAG: Days after germination

TreatmentSl. No. Locations

At  5%  Incidence

At  10%  Incidence

Davis  score  2

Davis  score  4

At  7  DAG

At  14  DAG

At  7  and  14  DAG

At  10  DAG

At  20  DAG

At  10  and  20  DAG

As  soon  as  moth  found  in  trap

Untreated  Control

Coimbatore, 
Kolhapur 
and 
Udaipur

Table 6.7: Treatment details and locations for FAW

DAG: Days after germination

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Table 6.8: Insecticide treatment details for FAW

1. 

2. 

3. 

4. 

5. 

6. 

7.

8.

9.

10.

Sl. No. Insecticide Locations

Chlorantraniliprole 9.3% + Lambdacyhalothrin 4.6% ZC

Novaluron 5.25% + Emamectin benzoate 0.9% w/w SC

Emamectin benzoate 5% SG

Spinetoram 11.7% w/w SC

Chlorantraniliprole 18.5% SC

Flubendamide

Cypermethrin 25% EC

Cartap hydrochloride 75 SG

Cyantraniliprole19.8% + Thiomethoxam19.8% 

Untreated Control

100 ml per acre (0.5 ml/litre)

350 ml per acre (2 ml/litre)

80 g/ha (0.4 g/litre)

100 ml per acre (0.5 ml/litre)

 80 ml per acre (0.4 ml/litre)

60 ml per acre (0.3 ml/litre)

200 ml per acre (1.0 ml/litre)

100 gm per acre (0.5 gm/litre)

6 ml/kg seed treatment

Dose

Coimbatore,
Kolhapur,
Hyderabad
and Udaipur

Evaluation of bio-pesticides/bio agents against fall 
ndarmyworm (2  Year)

The experiment for evaluation of bio-pesticides/bio
nd agents against FAW was carried out for the 2 year at 

Coimbatore, Hyderabad, Imphal, Kolhapur, Udaipur and 
Ludhiana. The name of insecticide and dose used are 
mentioned in the (Table 6.9). 

To develop pest incidence prediction model for maize 
growing ecologies, an experiment was conducted to study on 

incidence of spotted stem borer and FAW in kharif sown 
maize in relation to plant age and meteorological factors at 
Coimbatore, Dholi, Hyderabad, Imphal, Karnal, Kolhapur, 
Ludhiana and Udaipur. Another experiment was conducted to 
study the pest succession of insect pests in kharif sown maize 
at different locations of country, viz., Dholi, Hyderabad, 
Imphal, Kolhapur, Karnal, Ludhiana, Udaipur and 
Coimbatore.
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ndTable 6.9: Evaluation of bio-pesticides/bio agents against fall armyworm (2  Year) 

1. 

2. 

3. 

4. 

5. 

6. 

7.

8.

9.

10.

11.

Sl. No. Insecticide Locations

EPN H. indica NBAIR H38

Pseudomonas fluorescens (Pf DWD 2%)

NBAIR Bt25, 2%

MetarhiziumanisopliaeNBAIR-Ma 35, 0.5%

BeauveriabassianaNBAIR -Bb 45, 0.5%

SpfrNPV (NBAIR1)

NSKE 5%

Neem formulation 1500ppm

Chlorantaniliprole 18.5 SC

Emamectin benzoate 5% SG

Untreated Control

10 gm/litre

20 gm/litre

2 ml/litre

5 gm/litre

5 gm/litre

2 ml/litre

5 ml/litre

5 ml/litre

0.4 ml/litre

0.4 gm/litre

-

Dose

Rabi 2019-20 - Pathology

During rabi 2019-20, 109 maize entries were evaluated 
against Maydis leaf blight (MLB), Turcicum leaf blight 

(TLB), Charcoal rot (ChR) and Sorghum downy mildew 
(SDM) in different zones across the country.The number of 
entries and zones for each trial has been mentioned in the 
(Table 6.10). 

Table 6.10: Entries evaluated for different disease in rabi 2019-20

NIVT

AVT I-II

QPM I-II-III

PC I-II-III

Total

Trial
NEPZ

Late          Medium

30

14

45

12

4

4

109

NEPZ
Late          Medium

30

14

45

12

4

4

109

NEPZ
Late          Medium

30

14

45

12

4

4

109

NEPZ
Late          Medium

30

14

45

12

4

4

109

QPM: Quality protein maize; PC: Popcorn, NEPZ: North Eastern Plain Zone, NHZ: Northern Hill Zone, NWPZ: North Western 
Plain zone, PZ: Peninsular Zone

Total 80 trials were allotted across the five zones, viz., NHZ, 
NWPZ, NEPZ, PZC and WZ with one, two, three, six and one 
location, respectively. In all the locations trials were 

conducted successfully except Karnal from NWPZ, Sabour 
from NEPZ and Udaipur from CWZ. The detail of trial success 
rate has been provided in (Table 6.11). 

Table 6.11: Success rate of trials in different zones in  rabi 2019-20

Gangtok

Ludhiana, 

Karnal

Dholi, 

Kalyani

Sabour

Coimbatore, 

7

6

0

6

6

0

7

7

6

6

6

6

6

7

100

100

0

100

100

0

100

Hyderabad, 

Rahuri, 

Peddapuram, 

Mandya, 

Dharwad

Udaipur

Overall

6

6

6

6

6

0

62

6

6

6

6

6

6

80

100

100

100

100

100

0

77.5

NHZ

NWPZ

NEPZ

PZ

CWZ 

Centre
Sl.
No.

Trials
 allotted

Trials
 Reported

Success 
(%)Zone

1.

2.

3.

4.

Centre
Sl.
No.

Trials
 allotted

Trials
 Reported

Success 
(%)Zone

PZ

5.

85

Coimbatore,
Hyderabad,
Imphal,
Kolhapur,
Udaipur and 
Ludhiana



TreatmentSl. No. Locations

AT  5%  Incidence  
(Visible  leaf  feeding  damage)

AT  10%  Incidence 
(Visible  leaf  feeding  damage)

Appearance  of  Dead  Heart  (1)

At  7  DAG

At  14  DAG

At  7  and  14  DAG

At  10  DAG

At  20  DAG

At  10  and  20  DAG

Untreated  Control

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

Ludhiana 
and 
Karnal

Table 6.6: Treatment details and locations for spotted
stem borer

DAG: Days after germination

TreatmentSl. No. Locations

At  5%  Incidence

At  10%  Incidence

Davis  score  2

Davis  score  4

At  7  DAG

At  14  DAG

At  7  and  14  DAG

At  10  DAG

At  20  DAG

At  10  and  20  DAG

As  soon  as  moth  found  in  trap

Untreated  Control

Coimbatore, 
Kolhapur 
and 
Udaipur

Table 6.7: Treatment details and locations for FAW

DAG: Days after germination

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

Table 6.8: Insecticide treatment details for FAW

1. 

2. 

3. 

4. 

5. 

6. 

7.

8.

9.

10.

Sl. No. Insecticide Locations

Chlorantraniliprole 9.3% + Lambdacyhalothrin 4.6% ZC

Novaluron 5.25% + Emamectin benzoate 0.9% w/w SC

Emamectin benzoate 5% SG

Spinetoram 11.7% w/w SC

Chlorantraniliprole 18.5% SC

Flubendamide

Cypermethrin 25% EC

Cartap hydrochloride 75 SG

Cyantraniliprole19.8% + Thiomethoxam19.8% 

Untreated Control

100 ml per acre (0.5 ml/litre)

350 ml per acre (2 ml/litre)

80 g/ha (0.4 g/litre)

100 ml per acre (0.5 ml/litre)

 80 ml per acre (0.4 ml/litre)

60 ml per acre (0.3 ml/litre)

200 ml per acre (1.0 ml/litre)

100 gm per acre (0.5 gm/litre)

6 ml/kg seed treatment

Dose

Coimbatore,
Kolhapur,
Hyderabad
and Udaipur

Evaluation of bio-pesticides/bio agents against fall 
ndarmyworm (2  Year)

The experiment for evaluation of bio-pesticides/bio
nd agents against FAW was carried out for the 2 year at 

Coimbatore, Hyderabad, Imphal, Kolhapur, Udaipur and 
Ludhiana. The name of insecticide and dose used are 
mentioned in the (Table 6.9). 

To develop pest incidence prediction model for maize 
growing ecologies, an experiment was conducted to study on 

incidence of spotted stem borer and FAW in kharif sown 
maize in relation to plant age and meteorological factors at 
Coimbatore, Dholi, Hyderabad, Imphal, Karnal, Kolhapur, 
Ludhiana and Udaipur. Another experiment was conducted to 
study the pest succession of insect pests in kharif sown maize 
at different locations of country, viz., Dholi, Hyderabad, 
Imphal, Kolhapur, Karnal, Ludhiana, Udaipur and 
Coimbatore.
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ndTable 6.9: Evaluation of bio-pesticides/bio agents against fall armyworm (2  Year) 

1. 

2. 

3. 

4. 

5. 

6. 

7.

8.

9.

10.

11.

Sl. No. Insecticide Locations

EPN H. indica NBAIR H38

Pseudomonas fluorescens (Pf DWD 2%)

NBAIR Bt25, 2%

MetarhiziumanisopliaeNBAIR-Ma 35, 0.5%

BeauveriabassianaNBAIR -Bb 45, 0.5%

SpfrNPV (NBAIR1)

NSKE 5%

Neem formulation 1500ppm

Chlorantaniliprole 18.5 SC

Emamectin benzoate 5% SG

Untreated Control

10 gm/litre

20 gm/litre

2 ml/litre

5 gm/litre

5 gm/litre

2 ml/litre

5 ml/litre

5 ml/litre

0.4 ml/litre

0.4 gm/litre

-

Dose

Rabi 2019-20 - Pathology

During rabi 2019-20, 109 maize entries were evaluated 
against Maydis leaf blight (MLB), Turcicum leaf blight 

(TLB), Charcoal rot (ChR) and Sorghum downy mildew 
(SDM) in different zones across the country.The number of 
entries and zones for each trial has been mentioned in the 
(Table 6.10). 

Table 6.10: Entries evaluated for different disease in rabi 2019-20

NIVT

AVT I-II

QPM I-II-III

PC I-II-III

Total

Trial
NEPZ

Late          Medium

30

14

45

12

4

4

109

NEPZ
Late          Medium

30

14

45

12

4

4

109

NEPZ
Late          Medium

30

14

45

12

4

4

109

NEPZ
Late          Medium

30

14

45

12

4

4

109

QPM: Quality protein maize; PC: Popcorn, NEPZ: North Eastern Plain Zone, NHZ: Northern Hill Zone, NWPZ: North Western 
Plain zone, PZ: Peninsular Zone

Total 80 trials were allotted across the five zones, viz., NHZ, 
NWPZ, NEPZ, PZC and WZ with one, two, three, six and one 
location, respectively. In all the locations trials were 

conducted successfully except Karnal from NWPZ, Sabour 
from NEPZ and Udaipur from CWZ. The detail of trial success 
rate has been provided in (Table 6.11). 

Table 6.11: Success rate of trials in different zones in  rabi 2019-20

Gangtok

Ludhiana, 

Karnal

Dholi, 

Kalyani

Sabour

Coimbatore, 

7

6

0

6

6

0

7

7

6

6

6

6

6

7

100

100

0

100

100

0

100

Hyderabad, 

Rahuri, 

Peddapuram, 

Mandya, 

Dharwad

Udaipur

Overall

6

6

6

6

6

0

62

6

6

6

6

6

6

80

100

100

100

100

100

0

77.5

NHZ

NWPZ

NEPZ

PZ

CWZ 

Centre
Sl.
No.

Trials
 allotted

Trials
 Reported

Success 
(%)Zone

1.

2.

3.

4.

Centre
Sl.
No.

Trials
 allotted

Trials
 Reported

Success 
(%)Zone

PZ

5.

85

Coimbatore,
Hyderabad,
Imphal,
Kolhapur,
Udaipur and 
Ludhiana



Disease screening of NIVT maize hybrids-late maturity

A total of 36 hybrids including entries and checks of NIVT late 
maturity were evaluated for MLB. Out of 36 entries, 6 entries, 
viz., AH 8461, GMH 212, GMH 345, KMH 018, MM-2050 
and RASI-5640 were found resistant against MLB. The same 
entries werealsoevaluated against SDM and only one entry 
i.e.JKMH 4510 was found resistant to SDM. None of the 
entries were found resistant against TLB and charcoal rot in 
this category.

Disease screening of NIVT maize hybrids-medium maturity

A total 52 hybrids including entries and checks of NIVT 
medium maturity were evaluated for MLB, out of which five 
entries, viz., AH 8047, IMHSB 19R-17, IMHSB19R-4, 
IMHSB19R-9 and MH 2047 were found resistant against 
MLB. The same entries were evaluated against SDM and three 
entries, viz., BAUMHR19-2, IMHSB19R-12 and IMHSB 
19R-14 were resistant reaction against SDM. None of the 
entries were found resistant against TLB and charcoal rot.

Disease screening of AVT-I-II maize hybrids-late maturity

A total of 22 entries hybrids including entries and checks of 
AVT-I-II of late maturity were evaluated for MLB, only one 
entry RASI4118 was found to be resistant against MLB. The 
same entries were screened against SDM, of which three 
entries, ADV 7043, PM 17205L and PM 18205L showed 
resistant reaction to SDM. None of the entries were found 
resistant against TLB and charcoal rot in this category.

Disease screening of AVT-I-II maize hybrids-medium 
maturity

A total of 19 hybrids including entries (16) and checks (3) of 
AVT-I-II of medium maturity were evaluated for MLB, only 
three entries IMHSB 17R-16, IMHSB 17R-8 and IMHSB 
17R-9 were found to be resistant against MLB. The 16 
entrieswerealso screened against SDM and only one entry 
AH8181 was resistant against SDM. None of the entries were 
resistant against TLB and charcoal rot.

Disease screening of popcorn maize hybrids

A total of 8 entries including checks were evaluated against 

MLB, TLB, charcoal rot and SDM, however none of the entry 
was resistant to these diseases.

Disease screening of maize hybrids-QPM trial

A total of 11entries including checks were evaluated against 
MLB and two entries, viz., IQPMH 19-R-1 and IQPMH 19-R-
3 were resistant against MLB. None of the entries were found 
resistant against TLB and charcoal rot.

Screening of CIMMYT maize germplasm

A total of 110 entries were evaluated against TLB at Gangtok, 
S i k k i m .  O u t  o f  t h e s e  fi v e  e n t r i e s ,  v i z . , 
C T S 0 1 3 0 5 8 / ( A M AT L C O H S 1 6 7 - 1 - 1 - 1 - 1 2 F / R ) -
B * 5 / N e i 4 0 2 11 ) - B * - 11 - B - B ,  C L R C Y 0 3 8 - B * 1 0 , 
(FSRrSynpopC3)-7-8-2-1-1-(CA00310/AMATLCHOS71-1-
1-1-2-1-1B* 14/(CML472)/CML472/CML472/CML472-1-
16-B and MSR-Syn-C2-S1-4-4-1-b were found resistant 
against TLB.

Efficacy of different components in management of charcoal 
rot

Field experiment was carried out for the management of 
charcoal rot at Coimbatore. Foliar application of chitosan @ 
5ml/litre at 35DAS and 45DAS recorded significantly the 
lowest charcoal rot incidence (8.48%), followed by seed 
treatment with Trochdermaviride @ 10 kg/seed (8.90%), 
foliar application of mancozeb 75WP @ 2.5g/litre at knee high 
stage (9.54%) and soil application of vermicopmost enriched 

9with T. Viridae(2x10 cfu/gm) @250 kg/ha(9.80%). The 
significantly higher cob yield was recorded in seed treatment 
with Trochdermaviride @ 10 kg/seed (9891 kg/ha) and was 
followed by foliar application of mancozeb 75WP @ 2.5g/litre 
at knee high stage (9058 kg/ha).

Kharif 2020 - Pathology

During kharif 2020 total 269 trials were conducted. Out of 
which 196 trials were of coordinated trials and 20 trials were 
for Trap nursery. In addition to that, 25, 6, 3 and 19 trials were 
also conducted under the following categories, viz., 
management trials, trials from CIMMYT, avoidable yield loss 
trial and, survey and surveillance, respectively (Table 6.12).

Table 6.12: Trials conducted in kharif 2020

Sl.
No.

Centres

1. 

2. 

3. 

4. 

5. 

6.  

Almora

Larnoo

Bajaura

Barapani

Imphal

Dhaulakuan

7

7

7

7

7

14

Coordinated
trials

1

-

1

-

1

1

Trap nursery
trial

-

-

1

-

1

-

Management
trials

-

1

-

-

-

-

CIMMYT
trial

-

-

-

-

-

-

Yield loss
trial

1

-

1

-

1

1

Survey &
surveillance
trial

9

8

10

7

10

16

Total

86

Rabi 2020-21 - Agronomy 

In rabi 2020-21, experiments were conducted on the 
agronomy of pre-released genotypes of different maturity, 
tillage and nutrient management, sensor guided nitrogen 
management, integrated nutrient management, ecological 
intensification and weed management in maize systems for 
enhancing productivity and profitability of maize systems in 
various agro-ecologies.

Response of pre-released genotypes to density and nutrient 
levels

The medium and long duration pre-released maize genotypes 
in AVT-II were tested at two different fertility and planting 
density in different trials in all zones except NHZ. Long 
duration maize genotypes (4 + 2 check) were tested in NWPZ 
at three different locations. The genotypes responded to higher 
nutrient level i.e. 150% of recommended dose of fertilizer 
(RDF) at NWPZ and at normal density (Karnal). However, 
none of the genotypesshowed significantly higher yield over 
best check KMH25K45 at NWPZ. In PZ, long duration 
genotype (2 + 3 checks) were tested at three locations, the 
genotypes responded to high nutrient levels but similarly the 
tested genotypes were statistically similar for grain yield with 
checks. In CWZ, long duration genotypes (2 + 2 checks) were 
tested at two locations and genotypes responded well to high 
fertility along with high density. The genotype PM 17201L 
gave significantly higher yield over best check i.e.P 3522 at 
CWZ.

Similarly, medium maturity genotypes (4 + 2 checks) were 
tested in NEPZ at four locations and it was found that yield 
improved significantly in high density with 150% RDF. The 
PM17205L genotype gave significantly higher yield over best 
check NMH713 in NEPZ. In CWZ, medium duration 
genotypes (2 + 1 check) were tested at two locations. The 
genotypes responded to high density while none of genotype 
out performed over best check, viz., Bio 9544.

Nutrient management in maize-wheat-cowpea cropping 
system under different tillage practices

The highest maize equivalent yield of the systems was 
obtained with 100% RDF with conventional tillage (CT) 
which was closely followed by 100% RDF with zero tillage 
(ZT) having only 300 kg/ha difference at Pantnagar (NWPZ). 
However, the net returns of the system were highest under 
100% RDF with ZT which was ~Rs 8000/ha higher over CT-
RDF. As a result, the highest BC ratio was obtained with RDF-
ZT. As a main treatment effect, ZT gave significantly higher 
net returns, which was on par to CT but superior to permanent 
bed (PB) while RDF out yielded compared to other nutrient 
management options.

Nutrient management in maize-wheat-green gram cropping 
system under different tillage practices 

Tillage had non-significant effect on yield and net return of 
subsequent wheat at Dholi (NEPZ) while 60% RDF+green 
seeker (GS) was at par with site specific nutrient management 
(SSNM) which gave higher yield and net returns over RDF.
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8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17.  

Delhi

Karnal

Ludhiana

Pantnagar

Dholi

Sabour

Kalyani

Dharwad

Mandya

Rahuri

Peddapuram

Coimbatore

Hyderabad

Udaipur

Godhra

Karimnagar

Total

14

14

14

14

7

7

-

7

14

7

7

7

7

28

-
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1

1
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1

2

1
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-
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-
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-

2

-

-

-

-

1

-

-

6
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-

-

-

1

-

-

1

-

-

-

-

-

-

1

-

-

3

Yield loss
trial

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

-
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Survey &
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18
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19
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9

5

10
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9

10

9

10
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4

1
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Total
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Disease screening of NIVT maize hybrids-late maturity

A total of 36 hybrids including entries and checks of NIVT late 
maturity were evaluated for MLB. Out of 36 entries, 6 entries, 
viz., AH 8461, GMH 212, GMH 345, KMH 018, MM-2050 
and RASI-5640 were found resistant against MLB. The same 
entries werealsoevaluated against SDM and only one entry 
i.e.JKMH 4510 was found resistant to SDM. None of the 
entries were found resistant against TLB and charcoal rot in 
this category.

Disease screening of NIVT maize hybrids-medium maturity

A total 52 hybrids including entries and checks of NIVT 
medium maturity were evaluated for MLB, out of which five 
entries, viz., AH 8047, IMHSB 19R-17, IMHSB19R-4, 
IMHSB19R-9 and MH 2047 were found resistant against 
MLB. The same entries were evaluated against SDM and three 
entries, viz., BAUMHR19-2, IMHSB19R-12 and IMHSB 
19R-14 were resistant reaction against SDM. None of the 
entries were found resistant against TLB and charcoal rot.

Disease screening of AVT-I-II maize hybrids-late maturity

A total of 22 entries hybrids including entries and checks of 
AVT-I-II of late maturity were evaluated for MLB, only one 
entry RASI4118 was found to be resistant against MLB. The 
same entries were screened against SDM, of which three 
entries, ADV 7043, PM 17205L and PM 18205L showed 
resistant reaction to SDM. None of the entries were found 
resistant against TLB and charcoal rot in this category.

Disease screening of AVT-I-II maize hybrids-medium 
maturity

A total of 19 hybrids including entries (16) and checks (3) of 
AVT-I-II of medium maturity were evaluated for MLB, only 
three entries IMHSB 17R-16, IMHSB 17R-8 and IMHSB 
17R-9 were found to be resistant against MLB. The 16 
entrieswerealso screened against SDM and only one entry 
AH8181 was resistant against SDM. None of the entries were 
resistant against TLB and charcoal rot.

Disease screening of popcorn maize hybrids

A total of 8 entries including checks were evaluated against 

MLB, TLB, charcoal rot and SDM, however none of the entry 
was resistant to these diseases.

Disease screening of maize hybrids-QPM trial

A total of 11entries including checks were evaluated against 
MLB and two entries, viz., IQPMH 19-R-1 and IQPMH 19-R-
3 were resistant against MLB. None of the entries were found 
resistant against TLB and charcoal rot.

Screening of CIMMYT maize germplasm

A total of 110 entries were evaluated against TLB at Gangtok, 
S i k k i m .  O u t  o f  t h e s e  fi v e  e n t r i e s ,  v i z . , 
C T S 0 1 3 0 5 8 / ( A M AT L C O H S 1 6 7 - 1 - 1 - 1 - 1 2 F / R ) -
B * 5 / N e i 4 0 2 11 ) - B * - 11 - B - B ,  C L R C Y 0 3 8 - B * 1 0 , 
(FSRrSynpopC3)-7-8-2-1-1-(CA00310/AMATLCHOS71-1-
1-1-2-1-1B* 14/(CML472)/CML472/CML472/CML472-1-
16-B and MSR-Syn-C2-S1-4-4-1-b were found resistant 
against TLB.

Efficacy of different components in management of charcoal 
rot

Field experiment was carried out for the management of 
charcoal rot at Coimbatore. Foliar application of chitosan @ 
5ml/litre at 35DAS and 45DAS recorded significantly the 
lowest charcoal rot incidence (8.48%), followed by seed 
treatment with Trochdermaviride @ 10 kg/seed (8.90%), 
foliar application of mancozeb 75WP @ 2.5g/litre at knee high 
stage (9.54%) and soil application of vermicopmost enriched 

9with T. Viridae(2x10 cfu/gm) @250 kg/ha(9.80%). The 
significantly higher cob yield was recorded in seed treatment 
with Trochdermaviride @ 10 kg/seed (9891 kg/ha) and was 
followed by foliar application of mancozeb 75WP @ 2.5g/litre 
at knee high stage (9058 kg/ha).

Kharif 2020 - Pathology

During kharif 2020 total 269 trials were conducted. Out of 
which 196 trials were of coordinated trials and 20 trials were 
for Trap nursery. In addition to that, 25, 6, 3 and 19 trials were 
also conducted under the following categories, viz., 
management trials, trials from CIMMYT, avoidable yield loss 
trial and, survey and surveillance, respectively (Table 6.12).

Table 6.12: Trials conducted in kharif 2020

Sl.
No.

Centres

1. 

2. 

3. 

4. 

5. 

6.  

Almora

Larnoo

Bajaura

Barapani

Imphal

Dhaulakuan

7

7

7

7

7

14

Coordinated
trials

1

-

1

-

1

1

Trap nursery
trial

-

-

1

-

1

-

Management
trials

-

1

-

-

-

-

CIMMYT
trial

-

-

-

-

-

-

Yield loss
trial

1

-

1

-

1

1

Survey &
surveillance
trial

9

8

10

7

10

16

Total

86

Rabi 2020-21 - Agronomy 

In rabi 2020-21, experiments were conducted on the 
agronomy of pre-released genotypes of different maturity, 
tillage and nutrient management, sensor guided nitrogen 
management, integrated nutrient management, ecological 
intensification and weed management in maize systems for 
enhancing productivity and profitability of maize systems in 
various agro-ecologies.

Response of pre-released genotypes to density and nutrient 
levels

The medium and long duration pre-released maize genotypes 
in AVT-II were tested at two different fertility and planting 
density in different trials in all zones except NHZ. Long 
duration maize genotypes (4 + 2 check) were tested in NWPZ 
at three different locations. The genotypes responded to higher 
nutrient level i.e. 150% of recommended dose of fertilizer 
(RDF) at NWPZ and at normal density (Karnal). However, 
none of the genotypesshowed significantly higher yield over 
best check KMH25K45 at NWPZ. In PZ, long duration 
genotype (2 + 3 checks) were tested at three locations, the 
genotypes responded to high nutrient levels but similarly the 
tested genotypes were statistically similar for grain yield with 
checks. In CWZ, long duration genotypes (2 + 2 checks) were 
tested at two locations and genotypes responded well to high 
fertility along with high density. The genotype PM 17201L 
gave significantly higher yield over best check i.e.P 3522 at 
CWZ.

Similarly, medium maturity genotypes (4 + 2 checks) were 
tested in NEPZ at four locations and it was found that yield 
improved significantly in high density with 150% RDF. The 
PM17205L genotype gave significantly higher yield over best 
check NMH713 in NEPZ. In CWZ, medium duration 
genotypes (2 + 1 check) were tested at two locations. The 
genotypes responded to high density while none of genotype 
out performed over best check, viz., Bio 9544.

Nutrient management in maize-wheat-cowpea cropping 
system under different tillage practices

The highest maize equivalent yield of the systems was 
obtained with 100% RDF with conventional tillage (CT) 
which was closely followed by 100% RDF with zero tillage 
(ZT) having only 300 kg/ha difference at Pantnagar (NWPZ). 
However, the net returns of the system were highest under 
100% RDF with ZT which was ~Rs 8000/ha higher over CT-
RDF. As a result, the highest BC ratio was obtained with RDF-
ZT. As a main treatment effect, ZT gave significantly higher 
net returns, which was on par to CT but superior to permanent 
bed (PB) while RDF out yielded compared to other nutrient 
management options.

Nutrient management in maize-wheat-green gram cropping 
system under different tillage practices 

Tillage had non-significant effect on yield and net return of 
subsequent wheat at Dholi (NEPZ) while 60% RDF+green 
seeker (GS) was at par with site specific nutrient management 
(SSNM) which gave higher yield and net returns over RDF.
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Nutrient management in rice-maize cropping system under 
different tillage practices

The experiments were conducted at Dholi and Kalyani of 
NEPZ to find out best nutrient and tillage management 
practices of emerging cropping systemin NEPZ i.e. rice-maize 
based cropping system. Among tillage practices, permanent 
bed (PB) gave significantly higher yield and net return from 
maize and was at par with ZT. Further, both practices were 
significantly superior over CT in sandy loam soil of Dholi. In 
contrast, in clay loam soil at Kalyani, ZT gave significantly 
higher yield and net returns over CT and PB. However, at both 
the locations, green seeker guided nitrogen application gave 
significantly higher yield and net returns.

Nutrient management in maize based rainfed cropping 
system under different tillage practices

The experiment was conducted at Banswara (CWZ) in maize-
chickpea system. It was observed that application of different 
tillage practices had non-significant effect on maize yield 
while the ZT gave significantly higher chickpea yield, which 
was at par to PB, and both were superior to CT. Among 
nutrient management, the SSNM based nutrient application 
gave significantly higher yield of both the crops over other 
options used in the study.

Long-term trial on integrated nutrient management

To integrate the use of organic manure in fast expanding maize 
crop, experiments were started to sustain and enhance 
productivity towards meeting emerging need of maize in 
India.The maize-wheat system yield, net returns and BC ratio 
were significantly highest with 100% RDF + 5 t/ha FYM at 
Pantnagar (NWPZ) and Banswara (CWZ). Maize + legume 
intercropping (for economic produce) with FYM 10 t/ha + 
Azatobactor application also gave statistically similar yield to 
the earlier discussed treatment at Banswara and Pantnagar.

Validation of Sensor based nitrogen management in maize 

Among green seeker sensor based N application treatments, 
33% basal N + Green Seeker based N at knee high and 

tasseling stage or 30% Basal N + 30% at 25 DAS + Green 
Seeker based N at tasseling stage gave statistically similar 
yield while numerically higher net returns to the RDF. The 
STCR based nutrient application gave significantly higher 
yield and returns in maize-wheat system. 

Ecological intensification for climate resilient maize based 
cropping system

The experiment for yield and profit maximization through 
optimization of ecological processes was taken up at 11 
locations in four zones except northern hill zone in various 
maize based cropping systems. The crop yield was statistically 
highest with Ecological Intensification (EI) at all 11 locations 
(Karnal, Pantnagar, Ludhiana, Kalyani, Dholi, Bhubaneswar, 
Vagarai, Peddapuram, Karimnagar, Hyderabad and 
Banswara). The EI minus weed management (Farmer adopted 
weed management in all crops) at Banswara, Peddapuram, 
Karimnagar, Hyderabad and Dholi; EI minus water 
management (farmer's practice for all crops) at Vagarai, 
Coimbatore and Pantnagar while EI minus Nutrient 
management (Farmer adopted nutrients in all crops) at 
Kalyani, Bhubaneswar and Ludhiana gave significantly 
lowest yield. Hence, there is need to focus on the eco-region 
specific technology for enhancement of the maize systems 
yield by improving certain farmer practices.

Weed management in maize systems

Maize equivalent yield (kg/ha) of maize-wheat cropping 
system was significantly higher under unweeded check which 
was at par to weedicide applied treatment and significantly 
superior over weedy check at Pantnagar (NWPZ) and Dholi 
(NEPZ). It shows that the post-emergence herbicide applied in 
maize like Tembotrione or Topramezone had no adverse effect 
on subsequent wheat yield in rotation. The application of 
atrazine @ 750 g/ha as pre-emergence followed by 
Topramezone @ 25.2 g/ha at 25 DAS in  maize gave rabi
significantly higher yield and net returns in the herbicide 
applied treatments at Kalyani (NEPZ).
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Nutrient management in rice-maize cropping system under 
different tillage practices

The experiments were conducted at Dholi and Kalyani of 
NEPZ to find out best nutrient and tillage management 
practices of emerging cropping systemin NEPZ i.e. rice-maize 
based cropping system. Among tillage practices, permanent 
bed (PB) gave significantly higher yield and net return from 
maize and was at par with ZT. Further, both practices were 
significantly superior over CT in sandy loam soil of Dholi. In 
contrast, in clay loam soil at Kalyani, ZT gave significantly 
higher yield and net returns over CT and PB. However, at both 
the locations, green seeker guided nitrogen application gave 
significantly higher yield and net returns.

Nutrient management in maize based rainfed cropping 
system under different tillage practices

The experiment was conducted at Banswara (CWZ) in maize-
chickpea system. It was observed that application of different 
tillage practices had non-significant effect on maize yield 
while the ZT gave significantly higher chickpea yield, which 
was at par to PB, and both were superior to CT. Among 
nutrient management, the SSNM based nutrient application 
gave significantly higher yield of both the crops over other 
options used in the study.

Long-term trial on integrated nutrient management

To integrate the use of organic manure in fast expanding maize 
crop, experiments were started to sustain and enhance 
productivity towards meeting emerging need of maize in 
India.The maize-wheat system yield, net returns and BC ratio 
were significantly highest with 100% RDF + 5 t/ha FYM at 
Pantnagar (NWPZ) and Banswara (CWZ). Maize + legume 
intercropping (for economic produce) with FYM 10 t/ha + 
Azatobactor application also gave statistically similar yield to 
the earlier discussed treatment at Banswara and Pantnagar.

Validation of Sensor based nitrogen management in maize 

Among green seeker sensor based N application treatments, 
33% basal N + Green Seeker based N at knee high and 

tasseling stage or 30% Basal N + 30% at 25 DAS + Green 
Seeker based N at tasseling stage gave statistically similar 
yield while numerically higher net returns to the RDF. The 
STCR based nutrient application gave significantly higher 
yield and returns in maize-wheat system. 

Ecological intensification for climate resilient maize based 
cropping system

The experiment for yield and profit maximization through 
optimization of ecological processes was taken up at 11 
locations in four zones except northern hill zone in various 
maize based cropping systems. The crop yield was statistically 
highest with Ecological Intensification (EI) at all 11 locations 
(Karnal, Pantnagar, Ludhiana, Kalyani, Dholi, Bhubaneswar, 
Vagarai, Peddapuram, Karimnagar, Hyderabad and 
Banswara). The EI minus weed management (Farmer adopted 
weed management in all crops) at Banswara, Peddapuram, 
Karimnagar, Hyderabad and Dholi; EI minus water 
management (farmer's practice for all crops) at Vagarai, 
Coimbatore and Pantnagar while EI minus Nutrient 
management (Farmer adopted nutrients in all crops) at 
Kalyani, Bhubaneswar and Ludhiana gave significantly 
lowest yield. Hence, there is need to focus on the eco-region 
specific technology for enhancement of the maize systems 
yield by improving certain farmer practices.

Weed management in maize systems

Maize equivalent yield (kg/ha) of maize-wheat cropping 
system was significantly higher under unweeded check which 
was at par to weedicide applied treatment and significantly 
superior over weedy check at Pantnagar (NWPZ) and Dholi 
(NEPZ). It shows that the post-emergence herbicide applied in 
maize like Tembotrione or Topramezone had no adverse effect 
on subsequent wheat yield in rotation. The application of 
atrazine @ 750 g/ha as pre-emergence followed by 
Topramezone @ 25.2 g/ha at 25 DAS in  maize gave rabi
significantly higher yield and net returns in the herbicide 
applied treatments at Kalyani (NEPZ).
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National Seminar on “Maize for Crop Diversification under Changing Climatic Scenario''

 SIGNIFICANT EVENTS

Institute Events 

National Maize Seminar

ICAR-IIMR in collaboration with Maize Technologists 
Association of India (MTAI) and Punjab Agricultural 
University, Ludhiana organized a National Seminar on “Maize 
for Crop Diversification under Changing Climatic Scenario” 
from February 9-10, 2020 on the 6  Foundation Day of ICAR-th

IIMR. The Seminar was inaugurated by Sh. Suresh Kumar, 
Chief Principal Secretary, Government of Punjab on February 
9, 2020. In his speech, he emphasized that  maize has kharif
huge potential to diversify rice cultivation in Punjab and urged 

the ICAR-IIMR scientists to develop high yielding maize 
hybrids for  season. He lauded the efforts of the Director kharif
in establishing the new campus of ICAR-IIMR at 
Ladhowal.An abstract book of the seminar and Hindi 
Magazine 'Krishi Chetna' was released on this occasion. 
Awards were given to distinguished maize scientists in 
recognition of their significant contribution for maize research 
and development by the Maize Technologists Association of 
India (MTAI) on this occasion. Among the major awardees 
were Dr. B.S. Dhillon, Vice Chancellor, PAU, Ludhiana,Dr. 
J.C. Shekhar, Dr. Ramesh Kumar, Dr. P.L.Soujanya, Dr. S.L. 
Jat, Dr. Bhupender Kumar and Dr. Abhijit Kumar Das.

National Maize Seminar 
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Participants of the Annual Maize Workshop Launch of BHARTI MAKKA App

The Chief Guest congratulated the Director, ICAR-IIMR and 
maize family for organizing the first online workshop ever in  
the history of ICAR. In his address, the Chief Guest  
highlighted the importance of maize in the national agriculture 

system and provided his valuable inputs to enhance maize 
cultivation across India. He stressed upon the use of 
biotechnological interventions to develop maize hybrids 
resistant to biotic and abiotic stresses. During the event an 

Director welcoming Dr. T.R. Sharma, DDG (Crop Science) Discussion during RAC meeting
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Annual Maize Workshop
rdThe 63 Annual Maize Workshop, the first virtual workshop in 

the history of ICAR-AICRP system, was held online by 
ICAR-IIMR during April 20-22, 2020. Approximately 200 
participants representing both public and private sector across 
the country attended the meeting which was spread into six 
sessions over three days. The workshop was inaugurated by 
Dr. T.R. Sharma, Deputy Director General (Crop Science), 
ICAR. The various sessions were chaired by eminent 
technocrats like Dr. T.R. Sharma, Deputy Director General 
(Crop Science), Dr. S.K. Chaudhari, Deputy Director General 
(Natural Resource Management) and Dr. P.K. Chakarborty, 
Member, ASRB. Dr T.R. Sharma, DDG (CS) in his 
introductory remarks appreciated the role played by the oldest 
AICRP on Maize and congratulated the Director for 
organizing the first virtual AICRP workshop during COVID-
19 pandemic. Dr. T. Mohapatra, Secretary DARE & DG 
ICAR, was the Chief Guest of the valedictory session. 

Chief Guest Dr. T. Mahapatra, Secretary
DARE & DG ICAR sharing his thoughts

Awardees during National Maize Seminar 
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android based mobile app, 'BHARTI MAKKA' was launched 
by the Chief Guest for the benefit of all stakeholders in maize 
ecosystem.

Research Advisory Committee (RAC) Meeting 

The meeting of the Research Advisory Committee (RAC) of 
the institute was held at its Delhi Unit in Pusa Campus, New 
Delhi on February 25-26, 2020 under the Chairmanship of Dr. 
H.S. Gupta, Former Director General, BISA & Ex-Director, 
ICAR-Indian Agricultural Research Institute, New Delhi. Dr. 
T.R. Sharma, DDG (CS), ICAR also attended the RAC 
meeting. During the meeting Dr. Sanjay Rakshit, Director 
ICAR-IIMR presented the overview of the maize scenario and 
the major accomplishments of the institute during 2018-19. 
Dr. H.S. Gupta, Chairman, RAC emphasized the importance 
of maize in food and feed security of the country. He also 
stressed upon the need to increase the area under maize owing 
to its higher productivity, profitability and resource 
conservation. The Chairman called upon the scientists to 

evaluate the impact of the replacement of rain-fed upland rice 
by maize in terms of economics, energy-saving and ecological 
consequences. He also stressed upon the urgent need to 
develop a mechanism of seed production of newly developed 
public maize hybrids so that the public bred hybrids can reach 
the farmers' field. Dr. T.R. Sharma, DDG (CS), ICAR, special 
invitee to the RAC meeting, emphasized the need of more 
collaboration and extramural funding for scientific research so 
that a larger section of young students in research activities can 
be attracted. Other members of RAC emphasized the need to 
popularize zero-till maize in the larger area, a robust seed 
production chain and farm mechanization, inclusion of QPM 
in mid-day meal schemes to realize its potential, necessity 
efforts to declare bio-fortified maize with QPM and β-carotene 
as 'NUTRI-MAIZE', breeding for host plant resistance, 
evaluate maize cultivation in non-traditional areas, need for 
value-chain analysis and business incubation and need for 
quality seed and demonstration at farmer's field for proper 
technology adoption.

Institute Research Council (IRC) Meeting

Institute Research Council meeting of ICAR-IIMR was held 
through Video Conferencing on June 15, 17 & 18, 2020 under 
the Chairmanship of Dr. Sujay Rakshit, Director, ICAR-IIMR 
to review the progress of on-going research projects and to 
consider the new project proposals. Dr. D.K. Yadava, Assistant 
Director General (Seeds), ICAR; Dr. I.S. Singh, Former Maize 
Breeder, GBPUAT, Pantnagar; Dr. P.N. Sharma, Senior 
Pathologist, HPKV, Palampur; Dr. Gururaj Katti, Principal 
Scientist (Entomology), ICAR-IIRR, Hyderabad; Dr. A.R. 
Sharma, Director Research, Rani Laxmi Bai Central 
Agricultural University, Jhansi and Dr. M.L. Lodha, former 
Principal Scientist and Head (Retd.), Division of 
Biochemistry, ICAR-IARI, New Delhi were the experts. The 
Chairman, Dr. SujayRakshit, presented the research highlights 
and other activities going on at the institute and congratulated 
the scientists for their achievements. Considering the situation 
arising out of COVID-19 pandemic, he advised the scientists 
to judiciously plan the field experiments, so that the 

experiments can be executed successfully without any failure. 
He also stressed upon the scientist to utilize the data generated 
out of the projects in writing high-quality research papers. In 
his remarks Dr. D.K. Yadava shared his experiences and 
suggested to club the in house projects into a few mega 
projects which can further be divided into sub-projects. 
Achievements of research, teaching, trainings, research 
papers and other recognition etc. should be presented along 
with the quantifiable target for the next year. He discussed the 
need to acquire diverse germplasm and other important traits 
and to integrate the temperate germ plasm into tropical maize 
for higher yield. Dr. I.S. Singh  suggested to strengthen the 
linkage between ICAR-IIMR and industries as maize has great 
importance as an industrial raw material. He highlighted that 
breeding should be focused on both seed and pollen parent for 
developing high yielding single cross hybrids. Dr. P.N. 
Sharma emphasized that the agronomic aspects of plant 
protection is needed to be strengthened. He also suggested that 
multiple pests and disease resistant genotypes are needed to be 



Participants of the Annual Maize Workshop Launch of BHARTI MAKKA App

The Chief Guest congratulated the Director, ICAR-IIMR and 
maize family for organizing the first online workshop ever in  
the history of ICAR. In his address, the Chief Guest  
highlighted the importance of maize in the national agriculture 

system and provided his valuable inputs to enhance maize 
cultivation across India. He stressed upon the use of 
biotechnological interventions to develop maize hybrids 
resistant to biotic and abiotic stresses. During the event an 

Director welcoming Dr. T.R. Sharma, DDG (Crop Science) Discussion during RAC meeting
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Annual Maize Workshop
rdThe 63 Annual Maize Workshop, the first virtual workshop in 
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organizing the first virtual AICRP workshop during COVID-
19 pandemic. Dr. T. Mohapatra, Secretary DARE & DG 
ICAR, was the Chief Guest of the valedictory session. 

Chief Guest Dr. T. Mahapatra, Secretary
DARE & DG ICAR sharing his thoughts

Awardees during National Maize Seminar 
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android based mobile app, 'BHARTI MAKKA' was launched 
by the Chief Guest for the benefit of all stakeholders in maize 
ecosystem.
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developed. IPM in maize including all components needs to be 
worked out, where HPR should be a major component. In his 
remarks, Dr. Gururaj Katti appreciated the leadership role 
played by ICAR-IIMR in managing the problem of fall 
armyworm (FAW). He suggested that pink stem borer specific 
pheromone available with ICAR-IIRR, Hyderabad needed to 
be evaluated in maize as well. He also highlighted that real-

time monitoring of  FAW by e-pest surveillance is needed to 
be accomplished. Dr. M. L. Lodha highlighted that extensive 
literature survey pertaining to status at National and 
International level should be conducted while formulating a 
project proposal. The projects should end up into a logical 
conclusion. The output of one project should be utilized in 
formulating the subsequent project.

Discussion during Institute Research Council (IRC) Meeting

held online on December 28, 2020. Dr. Sujay Rakshit 
(Chairman), Dr. Parveen Chhuneja (Head Biotechnology 
PAU&DBT Nominee), Dr. Amrita Srivastava (Biosafety 
Officer IARI), Dr. Monika Dalal (Principal Scientist IIPB, 
New Delhi & Outside expert), Dr. Chikkappa G. Karjagi 
(Scientist, IIMR & Member), Dr. Bhupender Kumar 
(Scientist, IIMR & Member), Dr. Alla Singh (Scientist, IIMR 
& Member) and Dr. Krishan Kumar (Scientist, IIMR & 
Member Secretary) and attended the meeting. The committee 
reviewed the biosafety aspects of ongoing projects involving 
GMO/LMO and found them to be satisfactory. 

Institute Management Committee (IMC) meeting
thThe 13  meeting of Institute Management Committee was 

held through online on November 10, 2020 under the 
Chairmanship of Dr. Sujay Rakshit, Director, ICAR-IIMR, 
Ludhiana. In the meeting utilization of Non-Plan, Plan and 
AICRP budget for the year, 2019-20 and status of advances 
were discussed. The other agendas of the meetings were 
boundary wall construction of Ladhowal farm, construction of 
Administrative building and empanelment of hospitals for 
RMR&SPC, Begusarai etc.

Institutional Biosafety Committee (IBSC) Meeting

The Institutional Biosafety Committee (IBSC) meeting was 
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Plantation by Director ICAR-IIMR
on the occasion of Gandhi Jayanti

Republic Day Celebration 

The 71 Republic Day was celebrated with much enthusiasm at st 

the Head Quarter and its regional stations. The Director ICAR-
IIMR hoisted the National Flag at the upcoming campus of the 
institute at Ladhowal, Ludhiana. The Director invited the 
scientists to focus on farmers oriented research for inclusive 
growth and development of the nation.

Independence Day celebration 
thThe 74  Independence Day was celebrated atICAR-

IIMR,Headquarter and its regional stations with full zeal and 
patriotism. On this occasion, the flag was hoisted at ICAR-
IIMR,Ladhowal farm, Ludhiana. At other centers, respective 
In-charges did the same. The function was attended by the staff 
and their family members. 

Flag hoisting ceremony on the Independence Day

Flag hoisting ceremony on the Republic Day

Discussion during Institutional Biosafety
Committee (IBSC) meeting

Discussion during IMC meeting Book review of Gandhiji's autobiography
“My Experiments with Truth”

Gandhi Jayanti celebration /Gandhi Ulaas Saptah

ICAR-IIMR, Ludhiana celebrated a weeklong Gandhi Ulaas 
thSaptah to commemorate the 150  birth anniversary of the 

thfather of the nation, Mahatma Gandhi from 26  September - 
nd2  October. During Gandhi Ulaas Saptah a series of activities 

like book review of Gandhiji's autobiography “My 
Experiments with Truth”, painting competition, debate 

competition, quiz competition etc. for staff members were 
conducted on the theme of Gandhian philosophies and his 
vision towards new India. Dr. Sujay Rakshit, Director, ICAR-
IIMR presented a lecture on the life of Mahatma Gandhiji and 
his philosophies. On the closing ceremony of Gandhi Ulaas 
Saptah, a plantation drive at Ladhowal farm were also 
organised. 
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Activities during Swachhta Pakhwada

Sh. Pankaj Mall, CEO, Astitva Foundation delivering Special Lecture on Swachh Bharat

Swachhata Pakhwada Campaigns 

ICAR-IIMR, Ludhiana organized 'Swachhata Pakhwada' 
from December 16-31, 2020 at Headquarter and its regional 
stations. On the inaugural day of the fortnight-long campaign, 
Dr. Sujay Rakshit, Director, ICAR-IIMR briefed the date wise 
activities to be undertaken and later administered 'Swachhata 
Pledge' to the staffs. He highlighted the Gandhian thoughts 
towards Swachhata and appealed everyone to become a part of 
Swachh Bharat Abhiyan and contribute towards the Swachh 
Bharat Mission through one's behavioural changes. During the 
fortnight-long period, important activities undertaken by the 
institute and its regional stations, .,RMR & SPC Begusarai, viz
WNC Hyderabad and Delhi Unit were cleaning of office 
premises, organizing off-campus cleanliness drive and 

awareness campaign to take forward the swachhta message 
among the villagers and staffs. Key messages highlighted 
were: the importance of cleanliness and sanitation, plastic 
waste management, segregation of biodegradable and non-
biodegradable waste, management of community waste, farm 
waste management, kitchen waste management and scope for 
vermi compost etc. Pamphlets bearing the message of 
Swachhta and benefits of cleanliness were distributed among 
the local people in the villages. An online special lecture was 
also organised on the topic “Swachhta Bharat” in which Shri. 
Pankaj Mall, CEO, Astitva Foundation delivereda special 
lecture on December20, 2020.He shared his experiences of 
cross-country cycle journey to promote the spirit of Swachh 
Bharat. During Swachhta Pakhwada campaign different 
virtual competitions were also conducted. Awareness message 

Staff of ICAR-IIMR taking Swachhta Pledge

International Women's Day

International Women Day was observedat ICAR-IIMR and its 
regional stations on March 9, 2020.The multi facetedroles of 

women in the society particularly in agriculture were 
highlighted during the programme.

on Swachh Bharat was also created through various social 
media handles of the institute like Twitter, Facebook and the 
institute's website. A major emphasis was given during the 
campaign on awareness of the general public on maintaining 

cleanliness and sanitization to contain the COVID 19 
and encouraged to continue the fight against COVID-19 
by wearing mask, physical distancing, maintaining hand 
hygiene, etc.
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Director ICAR-IIMR presenting special lecture on the concluding day of Gandhi Ulaas Saptah
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ICAR-IIMR staff performing yoga exercises at their home

Vigilance Awareness Week

ICAR-Indian Institute of Maize Research has observed 
October 27- November 2, 2020, as Vigilance Awareness 
Week. Dr. Bhupender Kumar, Vigilance Officer of the institute 
provided online integrity pledge in Hindi to all the staff of the 
institute on October 27, 2020. On November 2, 2020, Shri 
Vinod Rai, former  (CAG)  Comptroller and Auditor General

Govt. of India delivered a special lecture on the topic 
“Promoting Integrity and Probity in Public life - with Special 
Reference to Scientific Institutions” to all ICAR-IIMR, 
Ludhiana and AICRP on Maize staff. Quiz and debate 
competition in the line of Vigilance Awareness Week was also 
organized at the institute level.

International Yoga Day

International Yoga day was observed at ICAR-IIMR, 
Ludhiana as well as its regional stations on June 21, 2020. All 

International Women's Day celebrations

the staff of the institute celebrated the occasion at their home 
amid the COVID-19 pandemic situation.

ICAR-IIMR and AICRP on maize staff 
taking pledge on Vigilance Awareness Week

ICAR-IIMR and AICRP on maize staff 
participating inVigilance Awareness Week

Shri Vinod Rai, Ex. CAG Govt. of India delivering a special lecture on Vigilance Awareness

Constitution Day

The year 2020 was marked as 70 years of Indian Constitution. 
A special lecture series was organized during the year on 
various topics,viz., “Constitution: The Spirit of India” by Prof. 
Arun Tiwari, Eminent Scientist, Author and Speaker on  
October 10, 2020,“Indian Constitution: The Making of a 
Democracy” by Prof. Gurpreet Mahajan, Centre for Political 
Studies, JNU, New Delhi on October 30, 2020  and “We the 
People@70: Constitutional Democracy in Retrospect and 

Prospect” by Prof. Ashok Acharya, Delhi University on 
November 26, 2020 . The special lectures were attended by 
staff of the institute, AICRP centres and other ICAR institutes. 
All the lectures were live telecasted on the institute's Facebook 
page. Constitution Day was observed at ICAR-IIMR and its 
regional stations on November 26, 2020. The staff of the 
institute read the Preamble of the Constitution along with 
Hon'ble President of India by seeing live telecast of preamble 
reading ceremony.

ICAR-IIMR staff taking pledge on Constitution Day
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ICAR-IIMR staff taking pledge on Constitution Day Staffs of ICAR-IIMR, Delhi Unit discussing
Fundamental Duty of Indian Constitution

Prof. Arun Tiwari, Eminent scientist, Author and Speaker
delivering lecture on Constitution Day

Prof. Gurpreet Mahajan, Centre for political studies,
JNU, New Delhi delivering lecture on Constitution Day

All the regional centers organized various debates on various 
fundamental duties descried in the Constitution of India. 
Special emphasis was paid on the duty, “To develop the 
scientific temper, humanism and the spirit of inquiry and 
reform". Delhi Unit office organized a debate on it on January 
25, 2020. Dr. Alla Singh, Scientist, ICAR-IIMR, Ludhiana, 

delivered a talk on the significance of NABL for scientific 
excellence on July 30, 2020 during a programme on 
'Constitution Day'. The fundamental duty which requires all to 
strive for excellence in all spheres of individual and collective 
action was also discussed. Themes related to fundamental 
duties were part of various other celebrations.

Prof. Ashok Acharya, Delhi University delivering
lecture on Constitution Day

ICAR-IIMR and AICRP centres listening to 
special lectures on Constitution Day

Rashtriya Ekta Diwas

Rashtriya Ekta Diwas pledge was taken online by the staffs 
of ICAR-IIMR and its regional centre on October 31,2020. 
Dr. Sujay Rakshit, Director, ICAR-IIMR administered the 
pledge to commemorate the birth anniversary of Sardar 
Vallabh Bhai Patel, the Architect of national integration of 
independent India.

Kisan Diwas

ICAR-IIMR and its regional stations celebrated Farmer's Day 
on December 23, 2020... On the occasion Scientists of ICAR-
IIMR, Ludhiana visited Bhaini Sahib village, Ludhiana in 
which they highlighted the importance of the farmers and their 
role in the development of the country and the survival of the 
human kind. Farmers were motivated and encouraged to 

continue farming and continue their role in keeping India 
growing. Technologies of ICAR-IIMR were highlighted and 
encouraged farmers to adopt these. Scientific methods of the 
maize cultivation and control of the insect pests and diseases 
of maize were also discussed with the farmers on the occasion. 
Farmers were also encouraged to adopt environmentally 
friendly technologies. Various issues related to farming, 
particularly the challenge of rice straw burning were also 
discussed with the participants. The Kisan Diwas was also 
celebrated at RMR&SPC, Begusarai in which more than 40 
farmers participated. Winter Nursery Centre, ICAR-IIMR, 
Rajendranagar, Hyderabad distributed seeds, technical 
bulletins to the farmers on the occasion. Delhi unit organized a 
virtual meeting to celebrate Kisan Diwas. Participants from all 
over India discussed the role and importance of farmers, 
besides the issues raised by the participants.

RMR&SPC, ICAR-IIMR Begusarai Scientists 
delivering lectures during Farmers' Day

WNC, ICAR-IIMR, Hyderabad distributing seeds and 
technical bulletins to the farmers on Farmers' Day

Virtual meeting with farmers by ICAR-IIMR, Delhi Unit
staff on Farmers' Day

World Soil  Day

World Soil Day was celebrated at ICAR-IIMR and its regional 
stations on December 5, 2020. ICAR-IIMR has celebrated 
World Soil Day among the farmers in Ladhowal. The farmers 
were educated about the genesis of World Soil Day and its 

significant role for the food security of the nation. The theme 
for 2020 “Keep soil alive, Protect, soil bio diversity” was 
conveyed to all the participants. The farmers were encouraged 
to save the soil from degradation due to excessive and 
unjustified use of fertilizers and insecticides and emphasized 
the importance of the soil in maintaining healthy ecosystem 

ICAR-IIMR, Ludhiana staff interacting with
farmers on Farmers' Day
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ICAR-IIMR staff taking pledge on Constitution Day Staffs of ICAR-IIMR, Delhi Unit discussing
Fundamental Duty of Indian Constitution

Prof. Arun Tiwari, Eminent scientist, Author and Speaker
delivering lecture on Constitution Day

Prof. Gurpreet Mahajan, Centre for political studies,
JNU, New Delhi delivering lecture on Constitution Day
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25, 2020. Dr. Alla Singh, Scientist, ICAR-IIMR, Ludhiana, 
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Prof. Ashok Acharya, Delhi University delivering
lecture on Constitution Day

ICAR-IIMR and AICRP centres listening to 
special lectures on Constitution Day
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Kisan Diwas
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Farmers were also encouraged to adopt environmentally 
friendly technologies. Various issues related to farming, 
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besides the issues raised by the participants.

RMR&SPC, ICAR-IIMR Begusarai Scientists 
delivering lectures during Farmers' Day

WNC, ICAR-IIMR, Hyderabad distributing seeds and 
technical bulletins to the farmers on Farmers' Day

Virtual meeting with farmers by ICAR-IIMR, Delhi Unit
staff on Farmers' Day
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for 2020 “Keep soil alive, Protect, soil bio diversity” was 
conveyed to all the participants. The farmers were encouraged 
to save the soil from degradation due to excessive and 
unjustified use of fertilizers and insecticides and emphasized 
the importance of the soil in maintaining healthy ecosystem 
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Live Telecast of  MAN  KI  BAAT  Programme 

A live telecast of MAN KI BAAT programme of Hon'ble 
Prime Minister of India Sh. Narendra Modi was screened live 
at RMR&SPC,Vishnupur, Begusarai on January 28, 2020. 
This programme was viewed by all the staff along with farmers 
from nearby villages, who got inspired by the address of the 
Hon'ble Prime Minister.

Live Telecast of  on Global Potato Conclave

Hon'ble Prime Minister, Shri Narendra Modi and Hon'ble 
Minister of Agriculture & Farmers Welfare, Shri Narendra 
Singh Tomar addressed the 3  Global Potato Conclave held rd

at Gandhinagar on January 28, 2020. All scientific, technical 
and supporting staff of ICAR-IIMR attended the live telecast 
and listened to the motivational speeches of the dignitaries.

rdLive telecast of 3  Global Potato Conclave

Live Telecast of PM- Kisan Samman Nidhi 
Programme

The address to the farmers by Hon'ble Prime Minister of India 
Sh. Narendra Modi on the occasion of the transfer of PM-
Kisan Samman Nidhi in the farmer's account was telecasted on 
December 25, 2020. Farmers and staff viewed the interaction 

with the farmers of different part of the country and the address 
of  Hon'ble Prime Minister  besides release of instalment of 
Rs. 18,000 crore to over nine crore farmers under the 'income 
support' scheme (PM-Kisan) on the birth anniversary of 
former PM Atal Bihari Vajpayee. 

Live telecast of PM Kisan programme

sand human well-being by addressing the growing challenges 
in soil management, fighting soil bio diversity loss, increasing 
soil awareness, and encouraging governments, organizations, 
communities, and individuals around the world to commit to 
proactively improving soil health. On this occasion, soil health 

related slogans were also displayed and highlighted the 
growing problem due to population expansion and soil 
degradation. Experimental plot under the conservation 
agriculture were also shown to the participants of ICAR-
IIMR, Delhi Unit.

Celebration of World Soil Day at ICAR-IIMR Headquarter and its Regional stations

Mahila Kisan Diwas

ICAR-IIMR has celebrated Mahila Kisan Diwas on October 
15, 2020, among the farming community. In this regard, a 
programme was organized in the IIMR's adopted village, 
Garhi Mansowal in Hoshiarpur district of Punjab. Nearly 30 
women farmers participated in the programme with sincerity 
and commitment. The women farmers clarified their queries 
from the scientists of ICAR-IIMR. ICAR-IIMR Scientists 
informed the women farmers about speciality corn, value 
addition aspects in crops and milk, hazards of stubble burning, 
formation of SHG, FPO etc. They have shown immense 
interest in taking up baby corn cultivation in their area. 
Scientists from ICAR-IIMR educated them about improved 
marketing practices, improved varieties of maize and mixed 
cropping techniques which will enhance their economic 
condition. Women farmers of the village showed immense 
zeal in taking up new ventures in farming and strengthening 
linkages with ICAR-IIMR.

ICAR-IIMR scientists interacting with women farmers
during Mahila Kisan Diwas
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�हदंी �ो�साहन काय��म

�हदंी काय�शालाएँ

भा. कृ. अनु. प. - भारतीय म�ा अनुसंधान सं�थान,  लुिधयाना म� 

राजभाषा �हदंी के �गामी �योग को बढ़ावा दनेे तथा राजभाषा संबंधी 

अिधिनयम�, िनयम� एवं आदशे� क� अनुपालन हतुे वष� 2020-21 म� 

राजभाषा क� ऑनलाइन काय�शाला� का आयोजन �दनांक 30 जून, 

2020 तथा 31 �दस�बर, 2020 को �कया गया िजनका शीष�क: �मश: 

�हदंी के िलए आईटी टू�स ओर कृिष अनुसंधान एवं तकनी�कय� को 

�कसान� एवं अ�य-िहतधारक� तक प�चाने म� �हदंी भाषा क� भूिमका 

था । काय�शाला� म� अितिथ व�ा के �प म� �ी �भजीत �संह (व�र� 

�बंधक एवं राजभाषा अिधकारी) पंजाब नेशनल ब�क,को आमंि�त 

गया। काय�शाला म� सं�थान के सभी अिधका�रय�/कम�चा�रय� ने भाग 

िलया तथा सभी काय�शालाएं उपयोगी एवं साथ�क रह� । अितिथ व�ा ने 

�हदंी भाषा के िविभ� आईटी टू�स के बारे म� जानकारी दनेे के साथ ही 

उ�ह�ने बताया �क �कस �कार इन आईटी टू�स का �योग करके हम 

काया�लय तथा दिैनक जीवन म� �हदंी भाषा के �योग को बढ़ावा द ेसकते 

ह ै तथा िविभ� सं�थान� �ारा �कये गए अनुसंधान एवं िवकिसत 

तकनी�कय� को �कसान� एवं िहतधारक� तक प�चाने म� �हदंी भाषा के 

मह�व के बार� म� भी िव�तृत से जानकारी दी ।

�ी �भजीत �संह (व�र� �बंधक एवं राजभाषा अिधकारी)

पंजाब नेशनल ब�क �हदंी के िलए आईटी टू�स िवषय पर �ाखान

�हदंी के िलए आईटी टू�स िवषय पर �हदंी काय�शाला

राजभाषा पखवाड़ ेके दौरान सं�थान के �टाफ सद�य

राजभाषा उ�सव एवं िह�द पखवाड़ा

�ित वष� क� भांित इस वष� भी भारतीय म�ा अनुसंधान सं�थान, 

लुिधयाना �ारा �दनांक 14 से 28 िसत�बर, 2020 के दौरान काया�लय 

म� ऑन लाइन मा�म से �हदंी पखवाडा मनाया गया। पखवाड़ े का 

शुभार�भ 14 िसत�बर �हदंी �दवस के �दन सं�थान िनदशेक महोदय क� 

उपि�थित म� ऑन लाइन मा�म से �कया गया। इस अवसर पर िनदशेक 

महोदय ने सभी उपि�थत कम�चा�रय�/अिधकारीय� को �हदंी �दवस क� 

शुभकामनाएं दी एवं �हदंी भाषा के मह�व के बारे म� बोलते �ए सं�थान 

के सभी अिधकारीय�/कम�चा�रय� को सरकार �ारा समय-समय पर 

�हदंी भाषा से स�बंिधत जारी अ�यादशे� क� पलना करने के साथ ही 

काया�लय म� �यादा से �यादा काय� �हदंी म� करने का आ�ह �कया तथा 

साल भर होने वाले �हदंी भाषा के िविभ� काय��म� म� भाग लेकर सही 

मायन� म� हम� �हदंी के �चार-�सार एवं इसक� उपयोिगता के बार� म� 

लोग� को जाग�क बनाना चािहए। इस वष� �हदंी पखवाड़ ेके दौरान 

कुल चार �ितयोिगताएं- �हदंी �ट�पण व �ा�प लेखन, आशुभाषण 

�ितयोिगता, �हदंी िनबंध �ितयोिगता एवं ��ो�री �ितयोिगता का 

आयोजन ऑन लाइन मा�म से �कया गया िजसमे सं�थान के सभी 

अिधकारीय�/कम�चा�रय� ने भाग िलया ।

कृिष अनुसंधान एवं तकनी�कय� को �कसान� एवं अ�य-िहतधारक� 

तक प�चाने म� �हदंी भाषा क� भूिमका िवषय पर 

�हदंी काय�शाला

�हदंी पखवाड़ ेका समापन समारोह 28 िसत�बर, 2019 को ऑनलाइन 

मा�म �ारा मनाया गया। समारोह क� अ�य�ता िनदशेक महोदय 

ने क� काय��म के दौरान सं�थान के सभी कम�चारी उपि�थत थे। समारोह 

का शुभार�भ िनदशेक महोदय क� अनुमित से राजभाषा काया��वयन 

सिमित के सद�य सिचव डॉ.बहादरु �संह जाट ने समारोह म� उपि�थत 

सभी कम�चा�रय� का �वागत करते �ए �कया। समारोह म�

िनदशेक महोदयने अपने अ�य�ीय संबोधन म� बोलते �ए सव��थम 

�हदंी �ितयोिगता� के िवजेता� को बधाई दी एवं �हदंी पखवाड़ा 

आयोजन सिमित के सद�य� को �हदंी पखवाड़ ेको ऑनलाइन मा�म 

से सुचा� ढंग से संचालन के िलए ध�यवाद �दया। सं�थान िनदशेक 

ने जीवन म� भाषा के मह�व के बारे बताते �ए कहा �क अपने िवचार� 

क� अिभ�ि� को �� करने के िलए ��येक �ि� क� अपनी भाषा 

होती हIै भाषा ही एक ऐसा मा�यम ह ैजो हम� एकता के सू� म� बांधती

ह।ै �हदंी हमारी राजभाषा ह ैऔर दशे म� अनेकता म� एकता का �वर 

�हदंी से ही गूंजता हIै अतः �हदंी भाषा का स�मान और उसक� ग�रमा 

बनाये रखना हमारा कत�� हIै भले ही आज अं�ेजी भाषा का �ान 

होना ज�री ह ैले�कन सफलता पान े के िलय े हम � अपनी रा�भाषा को 

कभी नही भूलना चािहये। �यो�क हमारे दशे क� भाषा और हमारी 

सं�कृित हमारे िलये ब�त मायने रखती ह।ै

समारोह के अंत म� �धान वै�ािनक डॉ. जे. सी. शेखर ने �हदंी पखवाड़ा 

के समापन समारोह म� उपि�थत सं�थान प�रवार के सभी सद�य�, 

आयोजन सिमित के अ�य� एवं संयोजक का ध�यवाद �ापन 

�कया।�हदंी पखवाड़ा से संबंिधत समारोह का मंच संचालन तथा सभी 

�ितयोिगता� का सम�वयन डॉ. बहादरु �संह जाट वै�ािनक एवं सद�य 

सिचव, राजभाषा �ारा �कया गया।

सं�थान म� आयोिजत �हदंी पखवाडा (14-28 िसत�बर, 2020) काय��म म� आयोिजत िविभ� �ितयोिगता� म� पुर�कृत �ितभािगय� के नाम एवं 

पुर�कार का िववरण -

�ी �शांत गग�

�ी राम�कशन

�ी धम�वीर �संह

डॉ. शंकर लाल जाट 

डॉ. आला �संह

डॉ. भारत भूषण

सु�ी सीमा �योराण 

डॉ. भारत भूषण

डॉ. ममता गु�ा 

डॉ. �दीप कुमार 

�ी दीप मोहन महला 

डॉ.भारत भूषण

�ी धम�वीर �संह

डॉ.एस.बी.�संह

�ितयोिगता का नाम�.स.

�हदंी �ट�पण एवं �ा�प लेखन �ितयोिगता (�शासिनक, तकनीक� एवं 

कुशल सहायी �टाफ वग� के िलए)

आशुभाषण �ितयोिगता (सभी वग� के िलए)

�हदंी िनबंध �ितयोिगता 

शीष�क : नारी िश�ा का मह�व (सभी वग� के िलए)

�हदंी ��ो�री �ितयोिगता

(सभी वग� के िलए)

वष� 2019-20 के दौरान सं�थान म� �हदंी म� सवा�िधक काय� हतेु नकद 

पुर�कार (सभी वग� के िलए)

1.

2.

3.

4.

5.

�थम 

ि�तीय

तृतीय

�थम 

ि�तीय

तृतीय

�थम 

ि�तीय

तृतीय

�थम 

ि�तीय

तृतीय

�थम 

�ो�साहन 

पुर�कारिवजेता का नाम
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अिधिनयम�, िनयम� एवं आदशे� क� अनुपालन हतुे वष� 2020-21 म� 

राजभाषा क� ऑनलाइन काय�शाला� का आयोजन �दनांक 30 जून, 

2020 तथा 31 �दस�बर, 2020 को �कया गया िजनका शीष�क: �मश: 

�हदंी के िलए आईटी टू�स ओर कृिष अनुसंधान एवं तकनी�कय� को 

�कसान� एवं अ�य-िहतधारक� तक प�चाने म� �हदंी भाषा क� भूिमका 

था । काय�शाला� म� अितिथ व�ा के �प म� �ी �भजीत �संह (व�र� 

�बंधक एवं राजभाषा अिधकारी) पंजाब नेशनल ब�क,को आमंि�त 

गया। काय�शाला म� सं�थान के सभी अिधका�रय�/कम�चा�रय� ने भाग 

िलया तथा सभी काय�शालाएं उपयोगी एवं साथ�क रह� । अितिथ व�ा ने 
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डॉ. आला �संह

डॉ. भारत भूषण

सु�ी सीमा �योराण 

डॉ. भारत भूषण

डॉ. ममता गु�ा 

डॉ. �दीप कुमार 

�ी दीप मोहन महला 

डॉ.भारत भूषण

�ी धम�वीर �संह

डॉ.एस.बी.�संह

�ितयोिगता का नाम�.स.
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�हदंी िनबंध �ितयोिगता 

शीष�क : नारी िश�ा का मह�व (सभी वग� के िलए)

�हदंी ��ो�री �ितयोिगता

(सभी वग� के िलए)

वष� 2019-20 के दौरान सं�थान म� �हदंी म� सवा�िधक काय� हतेु नकद 

पुर�कार (सभी वग� के िलए)
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4.
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Service to Society during COVID-19 Pandemic

Understanding its roles and responsibilities to the society 
during the COVID-19 pandemic, all staff members of ICAR-
IIMR contributed wholeheartedly and distributed grocery 
items, vegetables and masks, etc. to field workers and other 
needy people at Ludhiana, Begusarai, Hyderabad and New 
Delhi during the lockdown period of COVID-19. More than 
135 families were benefited by this noble work. ICAR-IIMR 

also prepared advisory to maize farmers on general 
precautions and safety measures in farm operations and 
general guidelines to contain COVID-19. The advisory was 
translated into nine regional languages and disseminated 
among farmers through newspapers, local channels, All India 
Radio, local Radio Station, WhatsApp groups, and Facebook, 
etc.

Distributing of ration during COVID-19 lockdown at various centres of ICAR-IIMR

ICAR – Industry Meet on Maize Value Chain

Workshops/Meetings

ICAR – Industry Meet on Maize Value Chain 

A virtual meeting between ICAR and different stakeholders of 
various industries especially maize-based industries was 
organized by ICAR-Indian Institute of Maize Research, 
Ludhiana on November 12, 2020. The meeting was co-
chaired by Dr. T.R. Sharma, DDG (Crop Science) and Dr. K. 
Alagusundaram, DDG (Eng.). Dignateries attended the 
meeting were Dr. A.K. Singh, Director, ICAR-IARI; Dr. K.K. 
Singh, ADG (Farm Engineering) and representatives from 
different ICAR institutes like ICAR-CIPHET, ICAR-CIAE, 
ICAR-NAARM etc., and various maize-based industries. 
Dr. Sujay Rakshit, Director, ICAR-IIMR welcomed the 
dignitaries and all the participants to the ICAR-Industry Meet. 
The dignitaries emphasized that maize demand and its 

production is increasing gradually in India and World. The 
demand for maize is increasing for food, feed, and as raw 
material for various food- and non-food based processing and 
values addition industries. Dr. T.R. Sharma highlighted the 
increased utilization of maize in value addition and other 
industries. Dr. K. Alagusundaram focussed on the role of 
maize in crop diversification in the states of Haryana and 
Punjab. He also opined that procurement of maize like rice and 
wheat at MSP would bring natural crop diversification in the 
above states. Dr. A.K. Singh informed that the significance of 
maize as a specialized health food is increasing like low GI 
maize, waxy maize, bio fortified maize, and specialty corn like 
sweet corn, baby corn, and popcorn. He called upon industry 
to come forward for up-scaling as such finished products are 
already available with research institutes.

ICAR – Industry Meet on Maize Value Chain

Variety Identification Committee (VIC) Meeting 

First time the Variety Identification Committee (VIC) Meeting 
of AICRP on Maize was held on May 5, 2020 through Video 
Conferencing. The meeting was conducted under the 
Chairmanship of  Dr. T.R. Sharma, DDG (Crop Science), 
ICAR. Ten members of the VIC along with five resource 
persons from ICAR-IIMR attended the meeting. The 
Chairman appreciated the initiative of ICAR-IIMR not to hold 
back such an important meeting under the lockdown due to 

Covid19. Timely conduct of VIC meeting is a prelude to 
release process of developed cultivars for the farmers of the 
country. Dr. Sujay Rakshit, Director, ICAR-IIMR presented 
salient features of 26 proposals. Out of these 9 were from the 
public sector, while 17 were from private seed companies. 
After thorough discussion 17 proposals were identified for 
release. Dr. D.K. Yadav, ADG (Seeds) ICAR and Dr. Y.P. 
Singh ADG (FFC) ICAR appreciated the move and 
congratulated the ICAR-IIMR family.

Virtual meeting of Variety Identification Committee (VIC) 
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ICAR-IIMR and ISRO-SAC Scientists virtual 
interaction meeting

Space Applications Centre (SAC) is a major centre of ISRO 
and a premier research and development institute of the 
country. Earth observation applications of SAC focuses on 
numerical and spatial modelling using image processing and 
GIS tools for applications like crop yield and weather 
forecasting, dynamics of the atmosphere, oceans, coasts and 
ecosystem and use of microwave data for various applications. 

To formulate collaborative research a virtual interaction 
meeting between scientists of ICAR-IIMR and ISRO-SAC 
was organized on May 22, 2020. Dr. Sujay Rakshit, Director, 
ICAR-IIMR welcomed all the participants and presented the 
activities carried out by AICRP on Maize. Dr. Bimal K. 
Bhattacharya, Head, AED, SAC, ISRO elaborated on how the 
satellite remote sensing works on crops including maize. 
During meeting all the possible collaboration areas between 
ICAR-IIMR and ISRO-SAC were discussed and agreed upon 
a joint work plan.

ICAR-IIMR and ISRO-SAC Scientists virtual interaction meeting

ICAR-IIMR Agri-Business Incubation (ABI) 
meeting 

Agri-Business Incubation (ABI) meeting of  ICAR-IIMR with 
Komboj Bee Farm, Yamuna Nagar and Dharambir Food 
Product Pvt. Ltd., Damla was held on November 03, 2020 at 

ICAR-IIMR, Ludhiana. Both the firms joined as startup under 
ABI of ICAR-IIMR. During the meeting, it was discussed that 
ICAR-IIMR ABI center will provide training and refinement 
of technologies and will also handhold these startups for the 
development of their business. 

Promotion of ICAR-IIMR Agri Business Incubation (ABI) with Komboj Bee Farm and 
Dharambir Food Product Pvt. Ltd.

normal field corn hybrids DMRH 1305, DMRH 1301 and 
baby corn hybrid, IMHB 1539. These hybrids have been 
commercialized through  Agrinnovate in a PPP mode.

MoU with Koshi Agro Biotech Pvt. Ltd. Patna

ICAR-IIMR signed MoUs with Koshi Agro. Biotech Pvt. 
Ltd., Patna for the seed production of ICAR-IIMR developed 

ICAR-IIMR signing MoU with Koshi Agro Biotech Pvt. Ltd. Patna for normal field corn hybrids 
DMRH 1305, DMRH 1301 and baby corn hybrid IMHB 1539

MoU with National Dairy Development Board 
(NDDB), Anand for collaborative research on fodder 
and silage maize

Developing Linkages to strengthen and expedite the research 
and extension activities, the institute developed linkages with 
reputed National Organizations. In this regard, the institute 
signed a memorandum of understanding (MoU) with the 
National Dairy Development Board (NDDB), Anand on 
January 29, 2020, for five years to conduct collaborative 
research on fodder and silage maize.

MoU with Centre for Development of Advance Computing 
(C-DAC),  Mohali

An MoU was signed with Centre for Development of Advance 
Computing (C-DAC), Mohali for a period of three years to 
conduct collaborative research on “Cyber Agro- Physical 
System for Intelligent Agriculture”. The MoU was exchanged 

Director, ICAR-IIMR signing MoU 
with National Dairy Development Board

on February 9, 2020 on the occassion of National Seminar 
on“Maize for Crop Diversification under Changing Climatic 
Scenario” held at Ludhiana, Punjab.

Director, ICAR-IIMR signing MoUs with various Institutes during National Maize Seminar
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MoU between ICAR-IIMR and Lovely Professional 
University, Ludhiana

ICAR-IIMR and Lovely Professional University, Jalandhar 
signed anMoU for five years for collaborative programs on 
student's Training/Postgraduate/Ph.D. Research. The MoU 
was exchanged on February 9, 2020 on the occassion of 
National Seminar on “Maize for Crop Diversification under 
Changing Climatic Scenario” held at Ludhiana, Punjab.

Institute Seminars 

Looking into the dynamic nature of agricultural science and 
observance of new concepts in relation to different disciplines, 
institute seminars programme is a regular feature to share 
scientific happenings around the world, with special emphasis 
on maize. These seminars were attended by scientists, 
research fellows, young professionals, students and technical 
staffs. A total of three seminars were held during 2020. 

Institute seminar being delivered by Scientists

List of Institute seminar / Discussion conducted at ICAR-IIMR, Ludhiana

1. 

2. 

3. 

Sl. No. Name of expert  Date of seminar 

Dr. Ishwar Singh

Dr. Sujay Rakshit

Dr. P.N. Sharma

Topic of seminar 

Speed Breeding in Maize vis-à-vis Other Crops: Status and Prospects

Common errors in editing

Variability in plant pathogens and implication in resistance breeding 

April 25, 2020

May 26, 2020

May 30, 2020

Trainings

Training Programme “Sankar Makka Ki Vaigyanic 
Kheti, Beej  Utpadan  Taknikiya Fall Army Worm 
Keet Ka Parbandhan Ranitiya” 

A five-day training program for the tribal farmers was 
organized by the ICAR-IIMR, RMR&SPC, Begusarai from 
January 20-24, 2020. In this training programme, 23 tribal 
farmers participated. They  took keen interest to know how the 

scientific cultivation of normal maize along with the specialty 
corns cultivated to improve their income generation and 
sustain their livelihood by maize cultivation. In the training 
program, Dr. S.B. Singh, Principal scientist & In-charge 
RMR&SPC, Begusarai and Mr. Santosh Kumar, Scientist, 
RMR&SPC delivered lectures on the scientific cultivation of 
normal maize and specialty corns, and  hybrid seed production 
to raise the farmers' income. Lectures were also delivered by 
invited expert speakers on various aspects including pests and 
diseases of maize, and their chemical control.

Training programme of Tribal farmers 
at RMR&SPC, Begusarai

Trainee farmers visiting protected vegetable
cultivation in village Iniyar, Begusarai

Trainee farmers visiting RMR&SPC Farm Kudhmahaut, Begusarai

Distribution of certificates and farm inputs to TSP trainee farmers 

भाग िलया। सं�थान के वै�ािनक� ने �िश�ण काय��म के दौरान म�ा से 

संबि�धत िविभ� िवषय� जैसे- म�ा क� उ�त खेती, QPM, बेबीकॉन�, 

�वीटकॉन�, पॉपकॉन�, चारा म�ा, मशीनीकरण, म�ा म� क�ट� एवं रोग� 

क� रोकथाम पर �ाखान ��तुत �कए तथा �कसान� को सं�थान के 

लाडोवाल ��े� का �मण भी कराया गया ।

�कसान �िश�ण काय��म

आतमा प�रयोजना दहेारादनू के अंतग�त, भा.कृ.अनु.प.-भारतीय म�ा 

अनुसंधान सं�थान, लुिधयाना, पंजाब म� 7-9 जनवरी, 2020 के दौरान 

“उ�राखंड म� म�ा क� उ�त खेती �ारा �कसानो क� आय दोगुना करना” 

िवषय पर �िश�ण आयोिजत �कया । इस काय� �म म� 45 �कसान� ने 

आतमा प�रयोजना दहेारादनू के अंतग�त, भा.कृ.अनु.प.-भारतीय म�ा अनुसंधान सं�थान, लुिधयाना म� �कसान �िश�ण काय��म
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Training Programme on “Single Cross Maize Hybrid 
Seed Production Technique” 

A training programme on the “Single cross maize hybrid seed 
production technique” was organized under Mega Seed 

Project at RMR&SPC, Begusarai, Bihar on November 6, 
2020. Staffs of Bihar Rajya Beej Nigam (BRBN) and 12 
farmers of the Begusarai and nearby districts participated in 
the training programme.

Awareness-cum-Training Programme on Fall army 
worm and seed production

Two awareness-cum-training programmed of one-day 
duration were organized on the control and management of 
Fall armyworm and its hybrid maize seed production at 
RMR&SPC, Begusarai, Bihar on February 17 and 18, 2020, 

respectively. The  awareness programme on February 17 was 
attended by 100 Agricultural extension officers/workers, 
Block Agriculture Officers, BTMs, ATMs of District 
Begusarai and nearby Districts. The training programme on 
February 18 was attended by 131 farmers of the Begusarai 
district. Dr. S.B. Singh, Principal Scientist and Mr. Santosh 
Kumar, Scientist delivered lectures to the participants.

Training programme on hybrid maize seed production

Training programmes on hybrid maize seed production and FAW management

Farmer Awareness-cum-Training Programme under 
SCSP 

An awareness-cum-training programme on the devastating 
pest,Fall armyworm was conducted for the 216 scheduled cast 
farmers of the Begusarai at RMR&SPC, Begusarai, on 
February 19, 2020, in which Dr. S.B. Singh and Mr. Santosh 
Kumar delivered lectures. The farmers were made aware of 
the insect and briefed about its integrated management. 
Farmers were also made aware of the package of practices of 

maize cultivation and management of different insects, pests 
and diseases of maize.

Farmer – Scientist Interaction Programme

 A farmer- Scientist Interaction programme was conducted on 
March 12, 2020, which was sponsored by District Agriculture 
Office, Begusarai. Detailed information on scientific 
cultivation of maize, seed production, and control of FAW in 
maize was given to farmers. Various queries of farmers related 
to maize crop were resolved in the programme. 

Awareness-cum-Training Programme 

Training programme of AICRP on maize

An online training was organized by co-ordination cell of 
AICRP on maize during August 5-6, 2020. Altogether, 110 
scientists from different AICRP centers across the country 
attended the online training. Principal Investigators of 
different disciplines (Plant Breeding, Agronomy, Entomology 
& plant Pathology) delivered lectures regarding recording of 
data in AICRP trials. Besides these, lectures on value addition 
in maize, inoculation techniques for different diseases and 
importance of conservation agriculture were also delivered by 
experts.

Awareness-cum-training programme on FAW 
management  in  Himachal  Pradesh

One day online awareness-cum-training programme on 
"Management of Fall armyworm (FAW) in Himachal 
Pradesh" was organized on August 7, 2020 by ICAR-IIMR, 
Ludhiana in collaboration with Chaudhary Sarwan Kumar 
Himachal Pradesh Krishi Vishvavidyalaya (CSK HPKV), 
Palampur. More than 70 participants comprised of scientists 
of SAU/ICAR, SMSs, Extension officers and ADOs of the 
State Department of Agriculture, and students participated the 
programme.

AICRP training programme

Awareness-cum-training programme on
FAW managnement in Himachal Pradesh 
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One-day online Technical Webinar-cum-training of Agricultural 
Extension officers of state departments and Scientists of ICAR/KVK/SAU

of Himachal Pradesh, Jammu &Kashmir and Uttarakhand states

Awareness-cum-Training programme on "Manage-
ment of Fall Armyworm (FAW) in Jammu and 
Kashmir”

An online awareness-cum-training programme on 
"Management of Fall armyworm (FAW) in Jammu and 
Kashmir" was organized on August 18, 2020 by ICAR-IIMR, 
Ludhiana in collaboration with Sher-e-Kashmir University of 
Agricultural Sciences and Technology of Kashmir (SKUAST-
K), Srinagar. Around 55 participants from the SAUs, state 
departments working in Jammu and Kashmir attended this 
programme.

Awareness-cum-training programme on FAW
in Jammu and Kashmir

One-day online Technical Webinar-cum-Training for 
Extension Officers

One-day online Webinar-cum-training on 'Integrated Pest 
Management for Maize Crop with special reference to Fall 
armyworm in Rajasthan, Gujarat and Haryana States" was 
organized for the Agricultural Extension Officers of state 
departments and scientists of ICAR/KVK/SAU/CIPMC of of 
the mentioned states on October 15, 2020, under the FAO 
project on “Time-critical measures to support early warning 
and monitoring and sustainable management of the Fall 
armyworm in India”. This training was attended by 120 
participants from the states of Rajasthan, Gujarat, Haryana 
and other places. Various national experts attended the 
programme online and shared their experiences..

Online Technical Webinar-cum-Training for Extension
Officer and Farmers by FAO, India and ICAR-IIMR 

Technical Webinar-cum-Training for Extension 
Officers and Scientists

One-day online Technical Webinar-cum-training on 
“Integrated Pest Management for Maize Crop with special 
reference to Fall armyworm” on September 18, 2020 to the 
Agricultural  Extension Officers of state departments and 
Scientists of ICAR/KVK/SAU of Maharashtra, Madhya 
Pradesh, Chhattisgarh and Odisha states organized by FAO, 
India and ICAR-IIMR. This training emphasized on the need 
to create awareness on early monitoring of the Fall armyworm 
incidence on maize and to advice the farmers to initiate the 
timely management techniques in a sustainable manner using 
the FAMEWS app. Integrated Management options to manage 
FAW in sustainable manner in the respective maize 
agroecological regions was emphasized in the pogramme. The 
training was attended by 60 participants.

One-day online Technical Webinar-cum-training of 
Agricultural  Extension officers of state departments 
and Scientists of ICAR/KVK/SAU of Maharashtra, 
Madhya Pradesh, Chhattisgarh and Odisha states

Technical Webinar-cum-Training for Extension 
officers and Scientists

One-day online Technical Webinar-cum-training on 
“Integrated Pest Management for Maize Crop with special 
reference to Fall armyworm in North West Hill (NWH) 
region" to the Agricultural Extension officers of state 
departments and Scientists of ICAR/KVK/SAU of NWH 
region was organized by FAO India and ICAR-IIMR on 

September 10, 2020,under the FAO projecton “Time-critical 
measures to support early warning and monitoring and 
sustainable management of the Fall Armyworm in India”. The 
scientists from ICAR- Indian Institute of Maize Research, 
ICAR- Indian Institute of Millet Research, Hyderabad, 
Agricultural Extension officers of the state departments and 
Scientists of ICAR/KVK/SAU of Himachal Pradesh, Jammu 
& Kashmir and Uttarakhand participated the programme. The 
training was attended by 55 participants.

Field visit of Nehru Yuva Kendra Trainees to learn 
Hybrid Maize Seed production technology 

A group of 35 trainees of Nehru Yuva Kendra visited the 
RMR&SPC, Begusarai on March 7, 2020, to learn about the 

maize hybrid seed production technology. A lecture on hybrid 
seed production technology was given to them by Dr. S. B. 
Singh and then various activities in hybrid seed production 
and maize research like pollination, selfing, crossing, roguing, 
detasseling were demonstrated to them in the field. 

Field visit of Nehru Yuva Kendra trainees
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Participants in the National Seminar held in Ludhiana on February 9-10, 2020

B.Sc. (Ag.) final year students from Chhattisgarh Agriculture College, Dhanora, 
Chhattisgarh visiting ICAR-IIMR New Delhi Unit

Visits 

Students Visit at ICAR-IIMR, Delhi Unit Office

A batch of 36 B.Sc. (Ag.) final year students from Chhattisgarh 
Agriculture College, Dhanora, Chhattisgarh visited ICAR-
IIMR, New Delhi Unit on February 19, 2020. Dr. Krishan 
Kumar presented the students with an overview of on going 
maize Biotechnology research in the institute and taken them 

to tissue culture laboratory for on-lab exposure. The students 
were also acquainted with tissue culture techniques and gene 
transfer methods being used in maize. The students were 
exposed to the functioning of various laboratory instruments 
such as Thermo cycler, Real-time PCR, Autoclave, 
Centrifuges, Agro Gel Electrophoresis, Gel documentation 
system, and UV Spectrophotometer, Nano drop, Biolistic ® 
PDS-1000, Deep freezers.
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A training program in Begusarai, Bihar

TRAINING & CAPACITY BUILDING

A. Training and Capacity Building of ICAR Employees
A1. Under approved HRD Annual Training Plan (ATP) 2019

A1.1: Scientific

 Name of the Scientist

Dr. Bharat Bhushan

Dr. J.C. Sekhar

 Name of the training
program attended

Rapid detection techniques 
for quality evaluation and 
safety of foods

MDP on Leadership 
Development (a pre-RMP 
programme)

Venue

Venue Central Institute of 
Agricultural Engineering 
(CIAE), Bhopal

ICAR-NAARM, Hyderabad

January13-22, 2020

December 8-19, 2020

Date

A1.2: Technical 

Name of the Staff  Name of the training
program attended

Capacity Building 
Programme for CJSC 
members

Venue

ICAR-NAARM, 
Hyderabad

January 26-
February 1, 2020

Date

Shri Prashant Garg

Shri Permod Sharma

Shri Ashwani Kumar

ICAR-NAARM, 
Hyderabad (Online)

ICAR-NAARM, 
Hyderabad (Online)

November 23-27, 
2020

November 23-27, 
2020

Administrative and 
Financial Management for 
Administrative and 
Finance Officers of ICAR

Administrative and 
Financial Management for  
Administrative and 
Finance Officers of ICAR

A2.1: Others
A2.1: Scientific

Name of the Scientist  Name of the training
program attended

Venue Date

Dr. Ramesh Kumar 

Dr. S.B. Singh

Online training program on 
IPR 

Training on Integrated Pest 
Management (IPM) for 
Maize Crop with special 
reference to Fall 
Armyworm

Abiotic stress tolerance 
maize and bio-fortified 
maize

Genomic-assisted maize 
breeding: Status and 
Opportunities.

NAHEP (ICAR)

FAO

BAU, Sabour

CIMMYT

September 9-28,
2020

July 21-22,
2020

August 4,
2020

August 12,
2020

Dr. S.B. Singh

Dr. S.B. Singh

8
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January13-22, 2020

December 8-19, 2020

Date

A1.2: Technical 

Name of the Staff  Name of the training
program attended

Capacity Building 
Programme for CJSC 
members

Venue

ICAR-NAARM, 
Hyderabad

January 26-
February 1, 2020

Date

Shri Prashant Garg

Shri Permod Sharma

Shri Ashwani Kumar

ICAR-NAARM, 
Hyderabad (Online)

ICAR-NAARM, 
Hyderabad (Online)

November 23-27, 
2020

November 23-27, 
2020

Administrative and 
Financial Management for 
Administrative and 
Finance Officers of ICAR

Administrative and 
Financial Management for  
Administrative and 
Finance Officers of ICAR

A2.1: Others
A2.1: Scientific

Name of the Scientist  Name of the training
program attended

Venue Date

Dr. Ramesh Kumar 

Dr. S.B. Singh

Online training program on 
IPR 

Training on Integrated Pest 
Management (IPM) for 
Maize Crop with special 
reference to Fall 
Armyworm

Abiotic stress tolerance 
maize and bio-fortified 
maize

Genomic-assisted maize 
breeding: Status and 
Opportunities.

NAHEP (ICAR)

FAO

BAU, Sabour

CIMMYT

September 9-28,
2020

July 21-22,
2020

August 4,
2020

August 12,
2020

Dr. S.B. Singh

Dr. S.B. Singh

8
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Improving phenotyping 
accuracy and throughput in 
Maize

CIMMYT August 14,
2020

Online training programme 
of National facilitators on 
Farm Bill 

Ministry of Agriculture 
and Farmer Welfare, GOI, 
New Delhi

October  9,
2020

Dr. Yathish K.R.

Dr. Mamta Gupta

Dr. Alla Singh 

Dr. Ph Romen Sharma 

Genomics-assisted Maize 
Breeding:  Status  and 
Opportunities

Online Nanotechnology 
training  

Online training program on 
IPR 

Online Nanotechnology 
Training  

Market Research & Value 
Chain Management  of 
Agricultural Commodities

CIMMYT, Kenya

ICAR-Central Institute 
for Research on Cotton 
Technology (CIRCOT), 
Mumbai 

NAHEP (ICAR)

ICAR-Central Institute 
for Research on Cotton 
Technology (CIRCOT), 
Mumbai 

ICAR-NAARM (online)

August 12, 
2020

November 23-27,
2020

September 9-28,
2020

November 23-27,
2020

November, 17-21,
2020 

Dr. S.B. Singh

Name of the Scientist  Name of the training
program attended

Venue Date

B. Trainings conducted

Name of the Scientist  Name of the training
program attended

Institutes/Organizations
Involved

Date

Management of insect pests 
of  maize with  special 
reference to fall armyworm

Integrated Pest Manage-
ment for Maize Crop with 
special reference to fall 
armyworm in NEH region

Integrated Pest Manage-
ment for Maize Crop with 
special reference to fall 
armyworm in NWH region

FAO, CIMMYT, ICAR-
I I M R ,  I C A R - N B A I R , 
ICAR-ATARI, DPPQ&S

FAO, ICAR-IIMR, ICAR-
NEH and DPPQ&S

FA O ,   I C A R - I I M R , 
SKUAST and DPPQ&S

July 21-22,
2020

September 4,
2020

September 10,
2020

Integrated Pest Manage-
ment for Maize Crop with 
special  reference  to fall 
armyworm for Maharashtra, 
Madhya Pradesh, Chhattis-
garh and Odisha

FAO, ICAR-IIMR, ICAR-
N B A I R ,  I C A R  I I M R 
(Millets) and DPPQ&S

September 18,
2020

Seema Sheoran Analysis of Experimental 
Data Using SAS

NAARM, Hyderabad November 9-17,
2020

ABC of  Scientific Writing ICAR-NRRI, Cuttack August 18-
2 September, 2020

Analysis of Experimental 
Data using R

ICAR-NAARM, 
Hyderabad

August 5-11,
2020

Drs. J.C. Sekhar and
Sujay Rakshit

Drs. J.C. Sekhar and
Sujay Rakshit

Drs. J.C. Sekhar, S.L. Jat 
and Sujay Rakshit

Drs. J.C. Sekhar, S.L. Jat 
and Sujay Rakshit

Dr. S.B. Singh

Seema Sheoran

Seema Sheoran

Dr. Alla Singh 

Integrated Pest Manage-
ment for Maize Crop with 
special reference to fall 
armyworm in NEPZ

Integrated Pest Manage-
ment for Maize Crop with 
special reference to fall 
armyworm in Rajasthan, 
Gujarat and Haryana states

FAO, ICAR-IIMR, ICAR-
N B A I R ,  I C A R - I I M R 
(Millets) and DPPQ&S

FAO, ICAR-IIMR, ICAR-
N B A I R ,  I C A R - I I M R 
(Millets) and DPPQ&S

October 9,
2020

October 15,
2020

Drs. J.C. Sekhar,
P. L.Soujanya, Suby S.B., 
S.L. Jat and Sujay Rakshit

Drs. J.C. Sekhar, S.L. Jat 
and Sujay Rakshit

Drs. J.C. Sekhar,
P.L.Soujanya, Suby S.B.,
S.L. Jat and Sujay Rakshit

Dr. Ramesh Kumar

Dr. S.B. Singh 
and Mr. Santosh Kumar

Fall armyworm (FAW) 
Awareness Meeting for 
farmers and officials of 
Bundi and Kota Districts of 
Rajasthan”

Awareness-cum-training 
programme on "Manage-
ment of Fall Armyworm 
(FAW)  in  Himachal 
Pradesh”

Online Awareness training 
programme on "Manage-
ment of  Fall Armyworm 
(FAW)"

Online training for AICRP 
on Maize

ICAR-IIMR

ICAR-IIMR

ICAR-IIMR

ICAR-IIMR

September 1,
2020

August 7,
2020

August 18,
2020

August 5-6,
2020

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

January 20-24,
2020

Name of the Scientist  Name of the training
program attended

Institutes/Organizations
Involved

Date

Training-cum-awareness 
programme under Mega 
seed project  for agricultural 
officer of Begusarai and 
nearest   district   was 
conducted  on  “Scientific 
cultivation of  hybrid maize, 
its seed production tech-
nology control and manage-
ment of Fall Armyworm” 
( संकर म�ा व इसके बीज 

उ�ादन फसल म� फॉल आम�वम� 

कीट की रोकथाम व �बंधन)

5-day training pro-gramme 
under TSP were conducted  
on “Scientific Cultivation  
of  Hybrid Maize, Seed 
Production Technology and 
Fa l l  Army worm Pes t 
Management and Strategy” 
(संकर म�ा की वै�ािनक खेती 

एवं फॉल आम�वम� कीट का 

�बंधन व रणनीितयां)

Dr. S.B. Singh 
and Mr. Santosh Kumar

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

February 17,
2020

Drs. J.C. Sekhar, S.L. Jat 
and Sujay Rakshit

Drs. J.C. Sekhar,
P.L.Soujanya, Suby S.B.,
S.L. Jat and Sujay Rakshit
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Improving phenotyping 
accuracy and throughput in 
Maize

CIMMYT August 14,
2020

Online training programme 
of National facilitators on 
Farm Bill 

Ministry of Agriculture 
and Farmer Welfare, GOI, 
New Delhi

October  9,
2020

Dr. Yathish K.R.

Dr. Mamta Gupta

Dr. Alla Singh 

Dr. Ph Romen Sharma 

Genomics-assisted Maize 
Breeding:  Status  and 
Opportunities

Online Nanotechnology 
training  

Online training program on 
IPR 

Online Nanotechnology 
Training  

Market Research & Value 
Chain Management  of 
Agricultural Commodities

CIMMYT, Kenya

ICAR-Central Institute 
for Research on Cotton 
Technology (CIRCOT), 
Mumbai 

NAHEP (ICAR)

ICAR-Central Institute 
for Research on Cotton 
Technology (CIRCOT), 
Mumbai 

ICAR-NAARM (online)

August 12, 
2020

November 23-27,
2020

September 9-28,
2020

November 23-27,
2020

November, 17-21,
2020 

Dr. S.B. Singh

Name of the Scientist  Name of the training
program attended

Venue Date

B. Trainings conducted

Name of the Scientist  Name of the training
program attended

Institutes/Organizations
Involved

Date

Management of insect pests 
of  maize with  special 
reference to fall armyworm

Integrated Pest Manage-
ment for Maize Crop with 
special reference to fall 
armyworm in NEH region

Integrated Pest Manage-
ment for Maize Crop with 
special reference to fall 
armyworm in NWH region

FAO, CIMMYT, ICAR-
I I M R ,  I C A R - N B A I R , 
ICAR-ATARI, DPPQ&S

FAO, ICAR-IIMR, ICAR-
NEH and DPPQ&S

FA O ,   I C A R - I I M R , 
SKUAST and DPPQ&S

July 21-22,
2020

September 4,
2020

September 10,
2020

Integrated Pest Manage-
ment for Maize Crop with 
special  reference  to fall 
armyworm for Maharashtra, 
Madhya Pradesh, Chhattis-
garh and Odisha

FAO, ICAR-IIMR, ICAR-
N B A I R ,  I C A R  I I M R 
(Millets) and DPPQ&S

September 18,
2020

Seema Sheoran Analysis of Experimental 
Data Using SAS

NAARM, Hyderabad November 9-17,
2020

ABC of  Scientific Writing ICAR-NRRI, Cuttack August 18-
2 September, 2020

Analysis of Experimental 
Data using R

ICAR-NAARM, 
Hyderabad

August 5-11,
2020

Drs. J.C. Sekhar and
Sujay Rakshit

Drs. J.C. Sekhar and
Sujay Rakshit

Drs. J.C. Sekhar, S.L. Jat 
and Sujay Rakshit

Drs. J.C. Sekhar, S.L. Jat 
and Sujay Rakshit

Dr. S.B. Singh

Seema Sheoran

Seema Sheoran

Dr. Alla Singh 

Integrated Pest Manage-
ment for Maize Crop with 
special reference to fall 
armyworm in NEPZ

Integrated Pest Manage-
ment for Maize Crop with 
special reference to fall 
armyworm in Rajasthan, 
Gujarat and Haryana states

FAO, ICAR-IIMR, ICAR-
N B A I R ,  I C A R - I I M R 
(Millets) and DPPQ&S

FAO, ICAR-IIMR, ICAR-
N B A I R ,  I C A R - I I M R 
(Millets) and DPPQ&S

October 9,
2020

October 15,
2020

Drs. J.C. Sekhar,
P. L.Soujanya, Suby S.B., 
S.L. Jat and Sujay Rakshit

Drs. J.C. Sekhar, S.L. Jat 
and Sujay Rakshit

Drs. J.C. Sekhar,
P.L.Soujanya, Suby S.B.,
S.L. Jat and Sujay Rakshit

Dr. Ramesh Kumar

Dr. S.B. Singh 
and Mr. Santosh Kumar

Fall armyworm (FAW) 
Awareness Meeting for 
farmers and officials of 
Bundi and Kota Districts of 
Rajasthan”

Awareness-cum-training 
programme on "Manage-
ment of Fall Armyworm 
(FAW)  in  Himachal 
Pradesh”

Online Awareness training 
programme on "Manage-
ment of  Fall Armyworm 
(FAW)"

Online training for AICRP 
on Maize

ICAR-IIMR

ICAR-IIMR

ICAR-IIMR

ICAR-IIMR

September 1,
2020

August 7,
2020

August 18,
2020

August 5-6,
2020

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

January 20-24,
2020

Name of the Scientist  Name of the training
program attended

Institutes/Organizations
Involved

Date

Training-cum-awareness 
programme under Mega 
seed project  for agricultural 
officer of Begusarai and 
nearest   district   was 
conducted  on  “Scientific 
cultivation of  hybrid maize, 
its seed production tech-
nology control and manage-
ment of Fall Armyworm” 
( संकर म�ा व इसके बीज 

उ�ादन फसल म� फॉल आम�वम� 

कीट की रोकथाम व �बंधन)

5-day training pro-gramme 
under TSP were conducted  
on “Scientific Cultivation  
of  Hybrid Maize, Seed 
Production Technology and 
Fa l l  Army worm Pes t 
Management and Strategy” 
(संकर म�ा की वै�ािनक खेती 

एवं फॉल आम�वम� कीट का 

�बंधन व रणनीितयां)

Dr. S.B. Singh 
and Mr. Santosh Kumar

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

February 17,
2020

Drs. J.C. Sekhar, S.L. Jat 
and Sujay Rakshit

Drs. J.C. Sekhar,
P.L.Soujanya, Suby S.B.,
S.L. Jat and Sujay Rakshit
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Name of the Scientist  Name of the training
program attended

Institutes/Organizations
Involved

Dr. S.B. Singh 
and Mr. Santosh Kumar

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

Training-cum-awareness 
programme for farmers of 
Begusarai  and nearest 
district was conducted on 
“Scientific cultivation of 
hybrid  maize,  its seed 
production   technology, 
control and management 
of  Fall  Armyworm” (संकर 

म�ा की वै�ािनक खेती, बीज 

उ�ादन तकनीकी एवं फसल म� 

फॉल आम� वम� कीट की रोकथाम 

व �बंधन)  

Dr. S.B. Singh 
and Mr. Santosh Kumar

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

Dr. S.B. Singh 
and Mr. Santosh Kumar

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

Training-cum-awareness 
programme for SC farmers  
under SCSP programme on 
“Scientific cultivation of 
hybrid maize, its seed 
production technology, 
control and management 
of  Fall  Armyworm” (संकर 

म�ा की वै�ािनक खेती बीज 

उ�ादन तकनीकी एवं फसल म� 

फॉल आम�वम� कीट की रोकथाम 

व �बंधन)  

Training programme for 
Officers/staff of Bihar Rajya 
Beej Nigam (B.R.B.N) and 
farmers on “Single Cross 
M a i z e  H y b r i d  S e e d 
Production  Technique” 
(एकल संकर म�ा बीज उ�ादन 

तकनीकी)

“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो कीआय दोगुना 

करना”

Dr. S.B. Singh  

Dr. Pardeep Kumar भा. कृ. अनु. प.-भारतीय म�ा

अनुसंधान सं�थान, लुिधयाना

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

Date

February 18,
2020

February 19,
2020

March 12,
2020

November 6,
2020

7 – 9 जनवरी,
2020

Farmer-Scientist Inter-
act ion cum Field Day 
programme on “Maize 
hybrid technology, seed 
production and manage-
ment of FAW in maize” 
(संकर म�ा  तकनीकी, बीज 

उ�ादन व फॉल आम�वम� कीट 

का �बंधन)

Drs. Sujay Rakshit, 
Ramesh Kumar 
and J.S. Chawla

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. S.B. Singh

National  Seminar  on 
“ M a i z e   f o r   C r o p 
Diversification   under 
C h a n g i n g    C l i m a t i c 
Scenario”

Variety  Identification 
Committee (VIC) Meeting 
of  AICRP  on  Maize

ICAR-Industry Meet on 
Maize Value Chain

I n t e r n a t i o n a l    We b 
conference  on  Global 
Research  Initiatives  for 
Sustainable Agriculture & 
Allied Sciences, (GRISAAS
-2020)

ICAR-IIMR

ICAR-IIMR,  Ludhiana 
(Online)

ICAR-I IMR  Ludhiana  
(Online)

Online

February 9-10, 2020

May 5, 2020

November 12, 2020

December 28-30, 2020

C. Seminar/Symposium/Conferences Organized and attended by employees
C1. Seminar/Symposium/Conferences/ Organized:

 Scientists of IIMR Programme Place Date

C2. Participation in Seminar/Symposium/Conferences/Workshop/Important meeting

th107  Indian Science Congress

Annual Review Meeting of CGIAR 
Institutes 

GKVK Bengaluru campus

Video Conferencing

Webinar

January 3-7, 2020

May 4, 2020 

May 27, 2020.

FAO Technical Committee – Global 
Action on FAW Control meeting 

F a l l   A r m y w o r m   R e s e a r c h 
Collaboration Portal - Steering 
Committee Meeting

FAO

CABI

May 18, 2020

June 10, 2020

Attended BP Pal Memorial Lecture 
on “Reforms for  Secure  and 
Sustainable Agriculture – a Road 
Map” delivered by Dr. RS Paroda, 
Chairman TAAS 

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

Dr. Sujay Rakshit

Second virtual meeting of the 
Technical Committee on Global 
Action for Fall Armyworm Control 
of  FAO 

FAO July 27, 2020.

ICAR-Federation of Seed Industries 
of India (FSII) meet chaired by 
Secretary, DARE & DG, ICAR.

ICAR July 27, 2020

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit
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Name of the Scientist  Name of the training
program attended

Institutes/Organizations
Involved

Dr. S.B. Singh 
and Mr. Santosh Kumar

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

Training-cum-awareness 
programme for farmers of 
Begusarai  and nearest 
district was conducted on 
“Scientific cultivation of 
hybrid  maize,  its seed 
production   technology, 
control and management 
of  Fall  Armyworm” (संकर 

म�ा की वै�ािनक खेती, बीज 

उ�ादन तकनीकी एवं फसल म� 

फॉल आम� वम� कीट की रोकथाम 

व �बंधन)  

Dr. S.B. Singh 
and Mr. Santosh Kumar

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

Dr. S.B. Singh 
and Mr. Santosh Kumar

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

Training-cum-awareness 
programme for SC farmers  
under SCSP programme on 
“Scientific cultivation of 
hybrid maize, its seed 
production technology, 
control and management 
of  Fall  Armyworm” (संकर 

म�ा की वै�ािनक खेती बीज 

उ�ादन तकनीकी एवं फसल म� 

फॉल आम�वम� कीट की रोकथाम 

व �बंधन)  

Training programme for 
Officers/staff of Bihar Rajya 
Beej Nigam (B.R.B.N) and 
farmers on “Single Cross 
M a i z e  H y b r i d  S e e d 
Production  Technique” 
(एकल संकर म�ा बीज उ�ादन 

तकनीकी)

“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो कीआय दोगुना 

करना”

Dr. S.B. Singh  

Dr. Pardeep Kumar भा. कृ. अनु. प.-भारतीय म�ा

अनुसंधान सं�थान, लुिधयाना

Regional Maize Research 
and Seed Production Centre 
(RMR&SPC), Begusarai

Date

February 18,
2020

February 19,
2020

March 12,
2020

November 6,
2020

7 – 9 जनवरी,
2020

Farmer-Scientist Inter-
act ion cum Field Day 
programme on “Maize 
hybrid technology, seed 
production and manage-
ment of FAW in maize” 
(संकर म�ा  तकनीकी, बीज 

उ�ादन व फॉल आम�वम� कीट 

का �बंधन)

Drs. Sujay Rakshit, 
Ramesh Kumar 
and J.S. Chawla

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. S.B. Singh

National  Seminar  on 
“ M a i z e   f o r   C r o p 
Diversification   under 
C h a n g i n g    C l i m a t i c 
Scenario”

Variety  Identification 
Committee (VIC) Meeting 
of  AICRP  on  Maize

ICAR-Industry Meet on 
Maize Value Chain

I n t e r n a t i o n a l    We b 
conference  on  Global 
Research  Initiatives  for 
Sustainable Agriculture & 
Allied Sciences, (GRISAAS
-2020)

ICAR-IIMR

ICAR-IIMR,  Ludhiana 
(Online)

ICAR-I IMR  Ludhiana  
(Online)

Online

February 9-10, 2020

May 5, 2020

November 12, 2020

December 28-30, 2020

C. Seminar/Symposium/Conferences Organized and attended by employees
C1. Seminar/Symposium/Conferences/ Organized:

 Scientists of IIMR Programme Place Date

C2. Participation in Seminar/Symposium/Conferences/Workshop/Important meeting

th107  Indian Science Congress

Annual Review Meeting of CGIAR 
Institutes 

GKVK Bengaluru campus

Video Conferencing

Webinar

January 3-7, 2020

May 4, 2020 

May 27, 2020.

FAO Technical Committee – Global 
Action on FAW Control meeting 

F a l l   A r m y w o r m   R e s e a r c h 
Collaboration Portal - Steering 
Committee Meeting

FAO

CABI

May 18, 2020

June 10, 2020

Attended BP Pal Memorial Lecture 
on “Reforms for  Secure  and 
Sustainable Agriculture – a Road 
Map” delivered by Dr. RS Paroda, 
Chairman TAAS 

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

Dr. Sujay Rakshit

Second virtual meeting of the 
Technical Committee on Global 
Action for Fall Armyworm Control 
of  FAO 

FAO July 27, 2020.

ICAR-Federation of Seed Industries 
of India (FSII) meet chaired by 
Secretary, DARE & DG, ICAR.

ICAR July 27, 2020

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit
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Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

Review meeting of institutes under 
CS Division under the chairmanship 
of  DDG (CS)

CABI Fall armyworm research 
collaboration portal - steering 
committee meeting

HTMA Workshop

FAW advisory committee  meeting

rd3  Technical Committee meeting of 
Global Action for Fall Armyworm 
Control of FAO

Zone-II  Regional  Commit tee 
meeting

HTMA meeting

National seminar on World Food 
Day 2020 - “Grow Nourish Sustain 
Together” 

ICAR 

CABI

CIMMYT

FAO

SKUAST-Kashmir

July 30, 2020

August 11, 2020

September 12, 2020

September 16, 2020

October 1, 2020

October 8, 2020

October 8, 2020

October 17, 2020

Dr. Sujay Rakshit

FAW  Research  Collaboration 
Steering Committee

High Level Committee meeting on 
“Promotion  of   Agricul ture 
Mechanizat ion  for   In-Si tu 
Management of Crop Residue in the 
States of Punjab, Haryana, Uttar 
Pradesh and NCT of  Delhi”

ICAR

December 7, 2020

December 23, 2020

National Seminar on “Maize for 
Crop  Diversification  under 
Changing Climate Scenario”

Wo r k s h o p   o n   “ T r a i n i n g 
Management Information System 
for HRD Nodal Officers of ICAR”

ICAR-IIMR, Ludhiana

HRM  Division,  ICAR 
(Online) 

February 9-10, 2020

May 8, 2020

Dr. Ishwar Singh

Abiotic stress tolerance maize and 
bio-fortified maize

BAU, Sabour August 4, 2020

NASF

ICAR

CIMMYT

High Level Committee meeting on 
“Promotion of Agriculture Mechani-
zation for In-Situ Management of 
Crop Residue in the States of Punjab, 
Haryana, Uttar Pradesh and NCT of 
Delhi”

ICAR November 12, 2020

FAD16 meeting of  BIS BIS November 18, 2020

Zone-IV Regional Committee 
meeting

ICAR November 27, 2020

CABI

Annual Vice Chancellors and 
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December 5, 2020ICAR

ZoneV Reg iona l  Commi t t ee 
meeting

December 7, 2020ICAR

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit
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Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Sujay Rakshit

Dr. Ishwar Singh
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Venue Date

National Seminar on “Maize for 
C r o p  D i v e r s i fi c a t i o n  u n d e r 
Changing Climatic Scenario” 

IMIC-Asia Demonstrat ion of 
germplasm.  

 XXIX Annual Workshop of All India 
Coordinated Research Project on 
Biological Control of Crop Pests

Desert Locust Management: Current 
status and future strategies, Speaker: 
Dr. S.N. Sushil, Principal Scientist, 
IISR & Former Plant Protection 
Advisor, GOI 

ICAR-IIMR,  Ludhiana

CIMMYT

ICAR-NBAIR, Bengaluru

Division of Entomology 
ICAR-Indian Agricultural 
Research Institute, New 
Delhi

February 9-10, 2020

March 12, 2020

May 21-22, 2020

May 30, 2020

Virtual Meet on Desert Locust 
Speaker: Dr. S.N. Sushil, Principal 
Scientist, IISR & Former Plant 
Protection Advisor, GOI

Regional Steering Group Meeting 
on Fall Armyworm management 

Meeting  with  the  Principal 
Secretaries (Agriculture)/ Director 
Agriculture of major maize growing 
States is scheduled under the 
Chairmanship  of  Secretary 
(DAC&FW)  to review the current 
status of Fall Armyworm

Webina r  on  deve lopmen t  o f  
Nutritionally enriched maize, 
challenges and prospects under 
changing  climatic scenario by Dr. B. 
M. Prasanna, Director, Global Maize 
Program CIMMYT 

Director  &  Project Co-
o rd ina to r   (B io log i ca l 
C o n t r o l ) ,  A I C R P  o n 
Biological Control, ICAR-
NBAIR, Bangalore.

FAO, Bangkok

DAC&FW, GOI

SKUAST, Kashmir

June 5, 2020

June 17, 2020

June 18, 2020

July 3, 2020

Workshop on “Drone Use in 
Agriculture in Telangana State” 

PJTSAU, Hyderabad January 9, 2020Dr. J.C. Sekhar

Internat ional    Webinar   on 
“Translating  Physiology  into 
Techniques for Abiotic Stress 
Tolerance in Crops” 

ICAR-NIASM, Baramati & 
ISPP, New Delhi (Online)

October 9, 2020

International  Plant  Physiology 
Virtual Conference  on “Prospects of 
Plant Physiology for Climate 
Proofing Agriculture”

SKUAT-Jammu & ISPP, New 
Delhi (Online)

December 6-7, 2020

Dr. Ishwar Singh

FAO Technical Network webinar on 
“Agro-ecological approaches for fall 
armyworm  management: environ-
mentally-friendly, small holder-
oriented solutions for controlling an 
invasive pest”   

FAO, Bangkok July 16, 2020Dr. J.C. Sekhar

Post   pandemic  (Covid-19) 
challenges and options in agriculture 
including horticulture - turning 
adversity into opportunity  

PJTSAU, Hyderabad May 28, 2020

Dr. Ishwar Singh
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Venue Date

Inauguration of Academic and 
Administrative Building of Rani 
Lakshmi Bai Central Agricultural 
University, Jhansi by Hon’ble, Prime 
Minister of  India

ICAR August 29, 2020

Agriculture    Technologies-
Structured innovations

thICAR-NAARM 45  Foundation 
Day 

ASEAN Fall armyworm Webinar 
Series (Part 1) Introduction & 
Classical Approaches 

Field experiences with pesticides 
and biopesticides for fall armyworm 
management: The case of Kenya and 
South Sudan

HTMA workshop

RAP Regional meeting on Global 
Action for Fall Armyworm Control-
EN Chaired by Director, NSP 
Dr.JingyuanXia, FAO

ASEAN FAW Technology Taster: 
Drones and Digital

ASEAN Fall Armyworm Bio-
control Webinar Series (Part 2): 
Biopesticides

Webinar  on  Innovations for 
sustainable Agriculture by Dr. A. K. 
Singh Director, IARI

thXII  Dr. Pradhan Memorial lecture 
by Dr. Kailash Chandra, ZSI, 
Kolko ta   on   En tomofauna , 
Ecosystem and Economics

RAISE-2020 virtual global summit 
on  Artificial  Intelligence 

XXV Meeting of ICAR Regional 
Committee No. II 

ASEAN Fall Armyworm Bio-
control Webinar  Series  (Part 3): 
Augmentation & Conservation

KISANMITR,  Principal 
Scientific Advisor Office, 
GOI

ICAR-NAARM

Grow Asia

CABI

CIMMYT

FAO, Bangkok

Grow Asia

Grow Asia

KISANMITR, Principal 
Scientific Advisor Office, 
GOI, NSRCEL, IIMB

Division of Entomology, 
ICAR-IARI, New Delhi

Ministry of Electronics & IT, 
Government of India

I C A R -  N a t i o n a l  R i c e 
Research Institute, Cuttack

Grow Asia

August 29, 2020

September 1, 2020 

September 10, 2020

September 11, 2020

September 12, 2020

September 15, 2020

September 17, 2020

September 24, 2020

September 26, 2020

September 28, 2020

October 5-9, 2020

October 8, 2020

October 8, 2020

National webinar on "Challenges 
and Recent Initiatives on Sustainable 
Management on Fall Armyworm" 

BAU, Sabour July 16, 2020

Webinar  on  ‘Biocontrol of 
parthenium’ by Dr. K. Dhileepan 
Principal Entomologist, Biosecurity 
Queensland, Australia

Society  for  Biocontrol 
Advancement  and  ICAR-
NBAIR

August 21, 2020

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar
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Dr. J.C. Sekhar

Global  Burden  of  Crop Loss 
Workshop series: Estimating yield 
loss - Technical discussion of how 
yield losses can be estimated, using 
maize as a case study

Global  Burden of  Crop Loss 
Workshop series Attribution of yield 
loss biotic and abiotic factors

Regional training workshop for  
farmer field school facilitator 
sustainable management of fall army 
worm: IPM, Bio control and farmer 
field scholls- FAO FAW Webinar 
Session 1 

FAO FAW Webinar Session 2

P l a n t a e  P r e s e n t s :  G u s t a v o 
MacIntosh and Jyothi Vaddasery- 
Calcium mediated defense against 
insect herbivores

FAO FAW Webinar Session 3 

Webinar on "Why Post-Pandemic 
India needs a new social contract" by 
Dr. Arunabha Ghosh, CEO, Council 
on Energy, Environment and Water 
(CEEW)

Regional Coordination meeting on 
the implementation of the FAO 
Global action for FAW 

Regulatory  approaches  and 
registration  requirements for 
Biopesticides in India – Prospects 
and constraints

National webinar on Recent trends in 
vertebrate pest management

CABI

CABI

FAO and Thai Education 
Foundation

Plantae ASPB

ICAR - NBAIR

FAO, Rome

NIPHM

NIPHM

FAO and Thai Education 
Foundation

FAO and Thai Education 
Foundation

October 26, 2020

October 27, 2020

October 29, 2020

November 3, 2020

November 4, 2020

November 6, 2020

November 17, 2020

November 19, 2020

November 20, 2020

November 23, 2020

International webinar on Advances 
in stored grain protection

International webinar Plant health as 
a driver of plant biosecurity, food 
security and sustainable agriculture

National Webinar on “Bio intensive 
Management of Plant Parasitic 
Nematodes

NIPHM

NIPHM

NIPHM

November 25, 2020

November 26, 2020

November 27, 2020

World Food Day webinar NAHEP, SKUAST October 16, 2020

Digital release of commemorative 
coin on the occasion of 25 years of  
FAO by Hon’ble Prime Minister of 
India 

ICAR October 16, 2020Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar
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the implementation of the FAO 
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FAO by Hon’ble Prime Minister of 
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Venue Date

Dr. J.C. Sekhar Webinar on Genomics Strategies for 
Improvement of Abiotic Stress 
Tolerance in Crop Plants 

International webinar on Recent 
trends in plant biosecurity

ICAR-NIASM, Baramati

NIPHM

ICAR-CSSRI, Karnal

NAARM

FAO Rome

Grow Asia

SV Agrl College ANGRAU

November 27, 2020

December 4, 2020

December 7, 2020

 December 8-19, 2020

December 17, 2020

December 17, 2020

December 21, 2020

XXVI Meeting of ICAR Regional 
Committee No. V

Online Management Development 
P r o g r a m m e  o n  L e a d e r s h i p 
Development  (Pre-RMP 2020) 

FAO Follow-up Meeting on the 
Implementation of Regional Action 
for Fall Armyworm (FAW) Control 

Biocontrol WS 1: Field collection 
and  identification  of  FAW 
parasitoids and predators"

National Webinar Series on “Plant 
Health Management” Challenges - 
Interventions – Advances under sub 
theme “Transboundary pests Threats 
to Bio security and Bio safety issues”

National Webinar on “Bio intensive 
Pest Management for Sustainable 
Agriculture”

FAO National Coordination meeting 
on the Implementation of Global 
Action for Fall Armyworm Control 

National Webinar on “Alternatives 
to Plastics for Sustainable Soil and 
Environmental Health” 

National Workshop on Modern 
Interventions in Environmental 
Management

NIPHM

FAO Rome

ICAR-Indian Institute of Soil
Science,Bhopal

ICAR-IIAB, Ranchi

December 21, 2020

December 22, 2020

December 30, 2020

December 30, 2020

Dr. S.B. Singh National Seminar on “Maize for 
Crop  Diversification  under 
Changing Climatic Scenario”

Annual Group Meeting of NSP and 
ICAR  Seed  Project  on  Seed 
production in Agricultural Crops

HTMA-II, Pre- workshop 

Annual Review & Planning meeting 
of Heat Tolerant Maize for Asia 
(HTMA) 

th25  Meeting of ICAR Regional 
Committee No. IV

ICAR-IIMR, PAU, Ludhiana

ICAR-IISS, Mau

CIMMYT

CIMMYT

ICAR-IVRI and ICAR,
New Delhi

February 9-10, 2020

May 15-16, 2020

September 09-12, 2020

October 08-09, 2020

November 27, 2020

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

International Web conference on 
Global Research Initiatives for 
Sustainable Agriculture & Allied 
Sciences, (GRISAAS-2020)

QRT Meeting of ICAR Seed Project 
“Seed Production in Agricultural 
Crops”

Variability in Plant Pathogens 
and  Implications  in  Resistance 
Breeding

Opportunity to reinvent Agriculture 
Policy Reforms

Varietal Identification Committee 
(VIC) meeting of Maize

A virtual meeting with ISRO 
Scientist regarding Cooperation of 
IIMR and ISRO on maize research

A virtual meeting with Agriculture 
Minister Govt. of Bihar, regarding 
Cooperation of ICAR Institutes and 
State Agriculture Departments. 

nd92  ICAR foundation Day and 
Award Ceremony

Project proposal review meeting on 
finalization of the project proposal 
on “Popularization of Bio fortified 
Maize Hybrids in Himalayan States 
and Central India with Special 
Reference to North Eastern Region 
for  Sustainable  Nutritional 
Security”. 

EFC presentation ICAR-IIMR  to  
against DDG Crop Science, ICAR

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

Dr. S.B. Singh Web conference

ICAR-IISS, Mau

FICCI

ICAR-IIMR, Ludhiana

Govt. of Bihar

ICAR

Online by Deptt. of Bio-
technology, GOI. 

ICAR

December 28-30,
2020

December 04 & 08,
2020

May 30,2020

July 20, 2020

May 05, 2020

May 22, 2020

June 11, 2020

July 16, 2020

August 06, 2020

August 11, 2020

Online by Dr. P. N. Sharma, 
Former Head,  Deptt.  of  
Plant Pathology.  CSKHPKV, 
Palampur (HP)

ICAR-IIMR, Ludhiana

A meeting with CIMMYT for 
submission of IIMR-CIMMYT 
research project proposal for funding 
by NASF 

Germplasm registration meeting of 
NBPGR.

A meeting with a team headed by 
Chief Production Officer, BRBN 
regarding hybrid maize seed 
production in Bihar. 

A meeting of CIMMYT’s IMIC 
Asia project 

State Varietal Trials Meeting for 
Rabi-2020-21.

ICAR-IIMR

ICAR-NBPGR, New Delhi

BRBN, Bihar and RMR
&SPC, Begusarai

CIMMYT, Hyderabad

RPCAU, Pusa Samastipur

August 11, 2020

September 29, 2020

October 13, 2020

November 04, 2020

November 10, 2020

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh
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Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

Dr. J.C. Sekhar Webinar on Genomics Strategies for 
Improvement of Abiotic Stress 
Tolerance in Crop Plants 

International webinar on Recent 
trends in plant biosecurity

ICAR-NIASM, Baramati

NIPHM

ICAR-CSSRI, Karnal

NAARM

FAO Rome

Grow Asia

SV Agrl College ANGRAU

November 27, 2020

December 4, 2020

December 7, 2020

 December 8-19, 2020

December 17, 2020

December 17, 2020

December 21, 2020

XXVI Meeting of ICAR Regional 
Committee No. V

Online Management Development 
P r o g r a m m e  o n  L e a d e r s h i p 
Development  (Pre-RMP 2020) 

FAO Follow-up Meeting on the 
Implementation of Regional Action 
for Fall Armyworm (FAW) Control 

Biocontrol WS 1: Field collection 
and  identification  of  FAW 
parasitoids and predators"

National Webinar Series on “Plant 
Health Management” Challenges - 
Interventions – Advances under sub 
theme “Transboundary pests Threats 
to Bio security and Bio safety issues”

National Webinar on “Bio intensive 
Pest Management for Sustainable 
Agriculture”

FAO National Coordination meeting 
on the Implementation of Global 
Action for Fall Armyworm Control 

National Webinar on “Alternatives 
to Plastics for Sustainable Soil and 
Environmental Health” 

National Workshop on Modern 
Interventions in Environmental 
Management

NIPHM

FAO Rome

ICAR-Indian Institute of Soil
Science,Bhopal

ICAR-IIAB, Ranchi

December 21, 2020

December 22, 2020

December 30, 2020

December 30, 2020

Dr. S.B. Singh National Seminar on “Maize for 
Crop  Diversification  under 
Changing Climatic Scenario”

Annual Group Meeting of NSP and 
ICAR  Seed  Project  on  Seed 
production in Agricultural Crops

HTMA-II, Pre- workshop 

Annual Review & Planning meeting 
of Heat Tolerant Maize for Asia 
(HTMA) 

th25  Meeting of ICAR Regional 
Committee No. IV

ICAR-IIMR, PAU, Ludhiana

ICAR-IISS, Mau

CIMMYT

CIMMYT

ICAR-IVRI and ICAR,
New Delhi

February 9-10, 2020

May 15-16, 2020

September 09-12, 2020

October 08-09, 2020

November 27, 2020

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. J.C. Sekhar

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

International Web conference on 
Global Research Initiatives for 
Sustainable Agriculture & Allied 
Sciences, (GRISAAS-2020)

QRT Meeting of ICAR Seed Project 
“Seed Production in Agricultural 
Crops”

Variability in Plant Pathogens 
and  Implications  in  Resistance 
Breeding

Opportunity to reinvent Agriculture 
Policy Reforms

Varietal Identification Committee 
(VIC) meeting of Maize

A virtual meeting with ISRO 
Scientist regarding Cooperation of 
IIMR and ISRO on maize research

A virtual meeting with Agriculture 
Minister Govt. of Bihar, regarding 
Cooperation of ICAR Institutes and 
State Agriculture Departments. 

nd92  ICAR foundation Day and 
Award Ceremony

Project proposal review meeting on 
finalization of the project proposal 
on “Popularization of Bio fortified 
Maize Hybrids in Himalayan States 
and Central India with Special 
Reference to North Eastern Region 
for  Sustainable  Nutritional 
Security”. 

EFC presentation ICAR-IIMR  to  
against DDG Crop Science, ICAR

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

Dr. S.B. Singh Web conference

ICAR-IISS, Mau

FICCI

ICAR-IIMR, Ludhiana

Govt. of Bihar

ICAR

Online by Deptt. of Bio-
technology, GOI. 

ICAR

December 28-30,
2020

December 04 & 08,
2020

May 30,2020

July 20, 2020

May 05, 2020

May 22, 2020

June 11, 2020

July 16, 2020

August 06, 2020

August 11, 2020

Online by Dr. P. N. Sharma, 
Former Head,  Deptt.  of  
Plant Pathology.  CSKHPKV, 
Palampur (HP)

ICAR-IIMR, Ludhiana

A meeting with CIMMYT for 
submission of IIMR-CIMMYT 
research project proposal for funding 
by NASF 

Germplasm registration meeting of 
NBPGR.

A meeting with a team headed by 
Chief Production Officer, BRBN 
regarding hybrid maize seed 
production in Bihar. 

A meeting of CIMMYT’s IMIC 
Asia project 

State Varietal Trials Meeting for 
Rabi-2020-21.

ICAR-IIMR

ICAR-NBPGR, New Delhi

BRBN, Bihar and RMR
&SPC, Begusarai

CIMMYT, Hyderabad

RPCAU, Pusa Samastipur

August 11, 2020

September 29, 2020

October 13, 2020

November 04, 2020

November 10, 2020

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh

Dr. S.B. Singh
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Training programme on “Pre-
paration of Strategic Research 
and Extension Plan (SREP) of 
Begusarai” 

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

Dr. S.B. Singh

Online

November, 25-28,
2020

KVK, Khagaria December 02, 2020

December 28-30,
2020

Distt. Agriculture Officer, 
Govt.  of  Bihar

Scientific Advisory Committee 
Meeting of KVK, Khagaria

International Web conference on 
Global Research Initiatives for 
Sustainable Agriculture & Allied 
Sciences,   (GRISAAS-2020) 
Conveners Organizing Conveners

National seminar on ‘Maize for Crop 
Diversification under Changing 
Climatic Scenario’ 

Dr. Dharam Paul February  9-10,
2020

Jointly organized by MTAI, 
IIMR and PAU at Ludhiana

Web ina r   on   ‘Agr i cu l t u r e , 
Aquaculture, and Dairying - Key 
risks and Transfer Mechanisms for 
the Rural economy’

Online ABI Orientation Workshop 

May 15, 2020

August 17-19, 2020 

Webinar 

ICAR-NAARM, Hyderabad 

Dr. Ramesh Kumar 

Internat ional    Seminar   on 
"Challenges and opportunities in 
Agriculture and Environment in the 
scenario of COVID-19 Pandemic" 

Online National Group Meet of the 
AICRP on Forage Crops

Internat ional    Webinar   on 
"Translat ing Physiology into 
Techniques for Abiotic Stress 
Tolerance in Crops" 

International Web-Conference on 
Food Security Through Sustainable 
Agriculture, VAKSANA-2020 

November 23, 2020

June 30, 2020

October 9, 2020

September 21-22, 2020

Online 

Programme Co-ordinating 
(PC) unit of AICRP on Forage 
Crops and its utilization, 
Jhansi

ICAR-NIASM, Baramati

Shri Vaishnav Vidyapeeth
Vishwavidhyalaya, Indore, 
M.P.

Dr. S. L. Jat

National Seminar on “Maize for 
Crop  Diversification  under 
Changing Climate Scenario” 

February 9-10, 2020PAU Campus, Ludhiana

एक िदवसीय िहंदी काय�शाला

अध�-िदवसीय िहंदी वेबीनर

नराकास, लुिधयाना

नराकास, लुिधयाना

जनवरी 29   2020,Dr. Bharat Bhushan

Translating  Physiology  into 
Techniques  for  Abiotic  Stress 
Tolerance

Genomic-assisted maize breeding: 
Status and Opportunities

National Seminar on “Maize for 
Crop  Diversification  under 
Changing Climate Scenario”

October 9, 2020

August 12, 2020

February 9-10, 2020

ICAR-NIASM, SARAS, 
ISPP

CIMMYT

ICAR-IIMR, PAU & MTAI

Dr. Bhupender
Kumar

Dr. S.B. Singh

Dr. S.B. Singh

Dr. Ramesh Kumar 

Dr. Bharat Bhushan

Dr. S. L. Jat

Dr. S. L. Jat

Dr. S. L. Jat

Dr. S. L. Jat

Dr. Bhupender
Kumar

Dr. Bhupender
Kumar

November 25, 2020

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

Dr. N. Sunil May 22, 2020

August 29, 2020

October 5-9, 2020

October 8-9 2020

December 15, 2020

Federat ion  of   Indian 
Chambers of Commerce & 
Industry (FICCI), New Delhi

ICAR

Govt. of India

FICCI, India

Tata Institute for Genetics 
and  Soc ie ty  (TIGS)  in 
partnership with Biotech 
Consortium India Limited 
(BCIL)  

Covid and maize value chain-
challenges and prospects

Inauguration of Academic and 
Administrative Building of Rani 
Lakshmi Bai Central Agricultural 
University, Jhansi by Hon’ble, Prime 
minster of India

RAISE 2020 - Responsible AI for 
Social Empowerment 

AI & Digital  applications in 
Agriculture

Webinar on “Gene Editing for 
Agriculture, Society and Sustainable 
Development :  Prospects  and 
Perspectives” 

July 21-22, 2020

September 1, 2020

September 4, 2020

September 10, 2020

September 18, 2020

September 26, 2020

October 5–9, 2020

FAO, India and ICAR-IIMR, 
Ludhiana

FAO, India and ICAR-IIMR, 
Ludhiana

FAO, India and ICAR-IIMR, 
Ludhiana

Principal Scientific Advisor's  
and supported by NSRCEL , 
IIMB

Govt. of India

Integrated Pest Management (IPM) 
for  Maize Crop with special 
reference to Fall Armyworm

Integrated Pest Management for 
Maize Crop with special reference to 
fall armyworm for Kota and Bundi 
district of Rajasthan

Integrated Pest Management for 
Maize Crop with special reference to 
fall armyworm in NEH region

Integrated Pest Management for 
Maize Crop with special reference to 
fall armyworm in Jammu & Kashmir 
and Himachal Pradesh states

IPM for Maize especially for fall 
armyworm in Central Plateau 
Region

Innovations   for  sustainable 
agriculture

RAISE 2020 - Responsible AI for 
Social Empowerment 

FAO, India and ICAR-IIMR, 
Ludhiana

FAO, India and ICAR-IIMR, 
Ludhiana

International Webinar on Plant 
Health  as  a  Driver  of  Plant 
Biosecurity, Food Security and 
Sustainable Agriculture

 November 26 2020 NIPHM, Hyderabad

October 8-9 2020

October 15, 2020

AI & Digital  applications  in 
Agriculture

National webinar on a step ahead 
towards future fuel

FICCI, India

National Sugar Institute, 
Kanpur

Dr. Yathish K. R.

Dr. N. Sunil

Dr. N. Sunil

Dr. N. Sunil

Dr. N. Sunil

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.
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Training programme on “Pre-
paration of Strategic Research 
and Extension Plan (SREP) of 
Begusarai” 

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

Dr. S.B. Singh

Online

November, 25-28,
2020

KVK, Khagaria December 02, 2020

December 28-30,
2020

Distt. Agriculture Officer, 
Govt.  of  Bihar

Scientific Advisory Committee 
Meeting of KVK, Khagaria

International Web conference on 
Global Research Initiatives for 
Sustainable Agriculture & Allied 
Sciences,   (GRISAAS-2020) 
Conveners Organizing Conveners

National seminar on ‘Maize for Crop 
Diversification under Changing 
Climatic Scenario’ 

Dr. Dharam Paul February  9-10,
2020

Jointly organized by MTAI, 
IIMR and PAU at Ludhiana

Web ina r   on   ‘Agr i cu l t u r e , 
Aquaculture, and Dairying - Key 
risks and Transfer Mechanisms for 
the Rural economy’

Online ABI Orientation Workshop 

May 15, 2020

August 17-19, 2020 

Webinar 

ICAR-NAARM, Hyderabad 

Dr. Ramesh Kumar 

Internat ional    Seminar   on 
"Challenges and opportunities in 
Agriculture and Environment in the 
scenario of COVID-19 Pandemic" 

Online National Group Meet of the 
AICRP on Forage Crops

Internat ional    Webinar   on 
"Translat ing Physiology into 
Techniques for Abiotic Stress 
Tolerance in Crops" 

International Web-Conference on 
Food Security Through Sustainable 
Agriculture, VAKSANA-2020 

November 23, 2020

June 30, 2020

October 9, 2020

September 21-22, 2020

Online 

Programme Co-ordinating 
(PC) unit of AICRP on Forage 
Crops and its utilization, 
Jhansi

ICAR-NIASM, Baramati

Shri Vaishnav Vidyapeeth
Vishwavidhyalaya, Indore, 
M.P.

Dr. S. L. Jat

National Seminar on “Maize for 
Crop  Diversification  under 
Changing Climate Scenario” 

February 9-10, 2020PAU Campus, Ludhiana

एक िदवसीय िहंदी काय�शाला

अध�-िदवसीय िहंदी वेबीनर

नराकास, लुिधयाना

नराकास, लुिधयाना

जनवरी 29   2020,Dr. Bharat Bhushan

Translating  Physiology  into 
Techniques  for  Abiotic  Stress 
Tolerance

Genomic-assisted maize breeding: 
Status and Opportunities

National Seminar on “Maize for 
Crop  Diversification  under 
Changing Climate Scenario”

October 9, 2020

August 12, 2020

February 9-10, 2020

ICAR-NIASM, SARAS, 
ISPP

CIMMYT

ICAR-IIMR, PAU & MTAI

Dr. Bhupender
Kumar

Dr. S.B. Singh

Dr. S.B. Singh

Dr. Ramesh Kumar 

Dr. Bharat Bhushan

Dr. S. L. Jat

Dr. S. L. Jat

Dr. S. L. Jat

Dr. S. L. Jat

Dr. Bhupender
Kumar

Dr. Bhupender
Kumar

November 25, 2020

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

Dr. N. Sunil May 22, 2020

August 29, 2020

October 5-9, 2020

October 8-9 2020

December 15, 2020

Federat ion  of   Indian 
Chambers of Commerce & 
Industry (FICCI), New Delhi

ICAR

Govt. of India

FICCI, India

Tata Institute for Genetics 
and  Soc ie ty  (TIGS)  in 
partnership with Biotech 
Consortium India Limited 
(BCIL)  

Covid and maize value chain-
challenges and prospects

Inauguration of Academic and 
Administrative Building of Rani 
Lakshmi Bai Central Agricultural 
University, Jhansi by Hon’ble, Prime 
minster of India

RAISE 2020 - Responsible AI for 
Social Empowerment 

AI & Digital  applications in 
Agriculture

Webinar on “Gene Editing for 
Agriculture, Society and Sustainable 
Development :  Prospects  and 
Perspectives” 

July 21-22, 2020

September 1, 2020

September 4, 2020

September 10, 2020

September 18, 2020

September 26, 2020

October 5–9, 2020

FAO, India and ICAR-IIMR, 
Ludhiana

FAO, India and ICAR-IIMR, 
Ludhiana

FAO, India and ICAR-IIMR, 
Ludhiana

Principal Scientific Advisor's  
and supported by NSRCEL , 
IIMB

Govt. of India

Integrated Pest Management (IPM) 
for  Maize Crop with special 
reference to Fall Armyworm

Integrated Pest Management for 
Maize Crop with special reference to 
fall armyworm for Kota and Bundi 
district of Rajasthan

Integrated Pest Management for 
Maize Crop with special reference to 
fall armyworm in NEH region

Integrated Pest Management for 
Maize Crop with special reference to 
fall armyworm in Jammu & Kashmir 
and Himachal Pradesh states

IPM for Maize especially for fall 
armyworm in Central Plateau 
Region

Innovations   for  sustainable 
agriculture

RAISE 2020 - Responsible AI for 
Social Empowerment 

FAO, India and ICAR-IIMR, 
Ludhiana

FAO, India and ICAR-IIMR, 
Ludhiana

International Webinar on Plant 
Health  as  a  Driver  of  Plant 
Biosecurity, Food Security and 
Sustainable Agriculture

 November 26 2020 NIPHM, Hyderabad

October 8-9 2020

October 15, 2020

AI & Digital  applications  in 
Agriculture

National webinar on a step ahead 
towards future fuel

FICCI, India

National Sugar Institute, 
Kanpur

Dr. Yathish K. R.

Dr. N. Sunil

Dr. N. Sunil

Dr. N. Sunil

Dr. N. Sunil

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Yathish K. R.
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Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

New Education policy and right to 
education by Dr. Nishtha Jaswal, 
VC, National law university, HP

An insights on fundamental rights by 
B. Ranganadhan, Advocate Supreme 
court

Genomics Strategies for Improve-
ment of Abiotic Stress Tolerance in 
Crop Plants

November 27, 2020ICAR-NIASM, Baramati

Recent trends in Plant Biosecurity – 
International   and  National 
Perspectives

December 4, 2020NIPHM, Hyderabad

November 26, 2020ICAR, New DelhiDr. Yathish K. R.

National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario” 

International Webinar on “Trans-
lating Physiology into Techniques 
for Abiotic Stress Tolerance”  

th4  Interactive session for IBSCs 
registered on IBKP

ICAR-IIMR, PAU & MTAI

ICAR-National Institute of 
Abiotic Stress Management, 
B a r a m a t i ;  S o c i e t y  f o r 
Agricultural Research on 
Abiotic Stress (SARAS) & 
Indian Society for Plant 
Physiology (ISPP), New 
Delhi (India)

I B K P   Te a m   R C G M 
Secretariat, Department of 
Biotechnology

February 9-10, 2020

October 9, 2020

November 5, 2020

December 15, 2020

Dr. Krishna Kumar 

Webinar on “Gene Editing for 
Agriculture, Society and Sustain-
able Development: Prospects and 
Perspectives” 

Tata Institute for Genetics 
and  Soc ie ty  (TIGS)  in 
partnership with Biotech 
Consortium India Limited 
(BCIL)  

Next Generation Genomics and 
Integrated Breeding for Crop 
Improvement (VII-NGGIBCI) on 
Genomics for food, health and 
nutrition

Online webinar on Genomics-
assisted Maize Breeding: Status and 
Opportunities  

International Crops Research 
Institute for the Semi-Arid 
Tropics    ( ICRISAT), 
Hyderabad

CIMMYT, Mexico

Dr. Pardeep Kumar May 14, 2020

August 12, 2020

Webinar on "साइलेज: चारे की कमी को 

दूर करने तथा डेरी �वसाय मे उ�ादन 

लागत कम करने का �ावहा�रक तरीका"    

NDDB Board July 23, 2020

National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario”

ICAR-IIMR, PAU & MTAI February 9-10, 2020

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Krishna Kumar 

Dr. Krishna Kumar 

Dr. Krishna Kumar 

Dr. Pardeep Kumar

Dr. Pardeep Kumar

Dr. Pardeep Kumar

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario”

ICAR-IIMR, PAU & MTAI

Online webinar on Genomics-
assisted Maize Breeding: Status and 
Opportunities  

CIMMYT, Mexico August 12, 2020

February 9-10, 2020

Dr. Alla Singh 

Webinar on Global Regulations and 
Analytical Solutions for Mycotoxins

Waters India Pvt ltd. 

ICAR-NIASM (National 
Institute of Abiotic Stress 
Management), Baramati

August 27, 2020

October 9, 2020

International Webinar on "Nano-
technology in Agriculture and 
Biotechnology” 

Webinar on “Gene Editing for 
Agriculture, Society and Sustainable 
Development :  Prospects  and 
Perspectives”  

National Higher Education 
Pro jec t ,  ICAR and  Dr. 
Rajendra Prasad Central 
Agricultural University, 
Pusa, Bihar 

Institute for Genetics and 
Society (TIGS) in partnership 
with Biotech Consortium 
India Limited (BCIL-DBT).

October 19- 21, 2020

December 15, 2020

International Webinar on “Trans-
lating Physiology into Techniques 
for Abiotic Stress Tolerance in 
Crops” 

International webinar on Plant 
Genomics: Online- Next Generation 
Sequencing & High-Throughput 
Genotyping for Climate Resilient & 
Higher Nutrition Crop Varieties in 
Legumes 

I n t e r n a t i o n a l   w e b i n a r   o n 
“Translating  Physiology  into 
Techniques  for  Abiotic  Stress 
Tolerance” 

National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario” 

Professional Attachment Training 
on“Statistical and Quantitative 
Genetics Data Analysis”  

Integrated Pest Management for 
Maize Crop with special reference to 
fall armyworm for Kota and Bundi 
district of Rajasthan

ICAR-National  Institute of 
Abiotic  Stress Management, 
B a r a m a t i ;  S o c i e t y  f o r 
Agricultural Research on 
Abiotic Stress (SARAS) & 
Indian Society for Plant 
Physiology (ISPP), New 
Delhi (India).

ICAR-IIMR, PAU & MTAI

Depar tment   o f   P lan t 
Breeding and Genetics, PAU, 
Ludhiana

FAO, India and ICAR-IIMR, 
Ludhiana

October 9, 2020

February 9-10, 2020

January 10-March 09,
2020

September 1, 2020

एक िदवसीय िहंदी काय�शाला

Global Engage

जनवरी 29, 2020

 November 5, 2020

Dr. B.S. Jat

Dr. Alla Singh 

Dr. Alla Singh 

Dr. Alla Singh 

Dr. Alla Singh 

Dr. Alla Singh 

Dr. B.S. Jat

Dr. B.S. Jat

Dr. B.S. Jat

Dr. B.S. Jat

Dr. B.S. Jat

नराकास, लुिधयाना
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Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

New Education policy and right to 
education by Dr. Nishtha Jaswal, 
VC, National law university, HP

An insights on fundamental rights by 
B. Ranganadhan, Advocate Supreme 
court

Genomics Strategies for Improve-
ment of Abiotic Stress Tolerance in 
Crop Plants

November 27, 2020ICAR-NIASM, Baramati

Recent trends in Plant Biosecurity – 
International   and  National 
Perspectives

December 4, 2020NIPHM, Hyderabad

November 26, 2020ICAR, New DelhiDr. Yathish K. R.

National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario” 

International Webinar on “Trans-
lating Physiology into Techniques 
for Abiotic Stress Tolerance”  

th4  Interactive session for IBSCs 
registered on IBKP

ICAR-IIMR, PAU & MTAI

ICAR-National Institute of 
Abiotic Stress Management, 
B a r a m a t i ;  S o c i e t y  f o r 
Agricultural Research on 
Abiotic Stress (SARAS) & 
Indian Society for Plant 
Physiology (ISPP), New 
Delhi (India)

I B K P   Te a m   R C G M 
Secretariat, Department of 
Biotechnology

February 9-10, 2020

October 9, 2020

November 5, 2020

December 15, 2020

Dr. Krishna Kumar 

Webinar on “Gene Editing for 
Agriculture, Society and Sustain-
able Development: Prospects and 
Perspectives” 

Tata Institute for Genetics 
and  Soc ie ty  (TIGS)  in 
partnership with Biotech 
Consortium India Limited 
(BCIL)  

Next Generation Genomics and 
Integrated Breeding for Crop 
Improvement (VII-NGGIBCI) on 
Genomics for food, health and 
nutrition

Online webinar on Genomics-
assisted Maize Breeding: Status and 
Opportunities  

International Crops Research 
Institute for the Semi-Arid 
Tropics    ( ICRISAT), 
Hyderabad

CIMMYT, Mexico

Dr. Pardeep Kumar May 14, 2020

August 12, 2020

Webinar on "साइलेज: चारे की कमी को 

दूर करने तथा डेरी �वसाय मे उ�ादन 

लागत कम करने का �ावहा�रक तरीका"    

NDDB Board July 23, 2020

National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario”

ICAR-IIMR, PAU & MTAI February 9-10, 2020

Dr. Yathish K. R.

Dr. Yathish K. R.

Dr. Krishna Kumar 

Dr. Krishna Kumar 

Dr. Krishna Kumar 

Dr. Pardeep Kumar

Dr. Pardeep Kumar

Dr. Pardeep Kumar

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario”

ICAR-IIMR, PAU & MTAI

Online webinar on Genomics-
assisted Maize Breeding: Status and 
Opportunities  

CIMMYT, Mexico August 12, 2020

February 9-10, 2020

Dr. Alla Singh 

Webinar on Global Regulations and 
Analytical Solutions for Mycotoxins

Waters India Pvt ltd. 

ICAR-NIASM (National 
Institute of Abiotic Stress 
Management), Baramati

August 27, 2020

October 9, 2020

International Webinar on "Nano-
technology in Agriculture and 
Biotechnology” 

Webinar on “Gene Editing for 
Agriculture, Society and Sustainable 
Development :  Prospects  and 
Perspectives”  

National Higher Education 
Pro jec t ,  ICAR and  Dr. 
Rajendra Prasad Central 
Agricultural University, 
Pusa, Bihar 

Institute for Genetics and 
Society (TIGS) in partnership 
with Biotech Consortium 
India Limited (BCIL-DBT).

October 19- 21, 2020

December 15, 2020

International Webinar on “Trans-
lating Physiology into Techniques 
for Abiotic Stress Tolerance in 
Crops” 

International webinar on Plant 
Genomics: Online- Next Generation 
Sequencing & High-Throughput 
Genotyping for Climate Resilient & 
Higher Nutrition Crop Varieties in 
Legumes 

I n t e r n a t i o n a l   w e b i n a r   o n 
“Translating  Physiology  into 
Techniques  for  Abiotic  Stress 
Tolerance” 

National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario” 

Professional Attachment Training 
on“Statistical and Quantitative 
Genetics Data Analysis”  

Integrated Pest Management for 
Maize Crop with special reference to 
fall armyworm for Kota and Bundi 
district of Rajasthan

ICAR-National  Institute of 
Abiotic  Stress Management, 
B a r a m a t i ;  S o c i e t y  f o r 
Agricultural Research on 
Abiotic Stress (SARAS) & 
Indian Society for Plant 
Physiology (ISPP), New 
Delhi (India).

ICAR-IIMR, PAU & MTAI

Depar tment   o f   P lan t 
Breeding and Genetics, PAU, 
Ludhiana

FAO, India and ICAR-IIMR, 
Ludhiana

October 9, 2020

February 9-10, 2020

January 10-March 09,
2020

September 1, 2020

एक िदवसीय िहंदी काय�शाला

Global Engage

जनवरी 29, 2020

 November 5, 2020

Dr. B.S. Jat

Dr. Alla Singh 

Dr. Alla Singh 

Dr. Alla Singh 

Dr. Alla Singh 

Dr. Alla Singh 

Dr. B.S. Jat

Dr. B.S. Jat

Dr. B.S. Jat

Dr. B.S. Jat

Dr. B.S. Jat

नराकास, लुिधयाना
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Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

October 9, 2020

October 19- 21, 2020

December 15, 2020

Internat ional    Webinar   on 
"Translating  Physiology  into 
Techniques  for  Abiotic  Stress 
Tolerance in Crops" 

International Webinar on "Nano-
technology in Agriculture and 
Biotechnology” 

Webinar on “Gene Editing for 
Agriculture, Society and Sustainable 
Development :  Prospects  and 
Perspectives”  

ICAR-NIASM  (National 
Institute  of  Abiotic  Stress 
Management), Baramati

National Higher Education 
Project,  ICAR  and  Dr. 
Rajendra Prasad Central 
Agricultural  University, 
Pusa, Bihar 

Institute for Genetics and 
Society (TIGS) in partnership 
with Biotech Consortium 
India Limited (BCIL-DBT).

Dr. Mamta Gupta

January 16-20, 2020

February 9-10, 2020

August 27, 2020

September 16, 2020

th7  International Conference on 
“Phytopathology in Achieving UN 
Sustainable Development Goals” at 
New Delhi, India

National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario” 

Webinar on Global Regulations and 
Analytical Solutions for Mycotoxins

Webinar  on  Host-Pathogen 
Interaction

ICAR-Indian Agricultural 
Research  Institute,  New 
Delhi

ICAR-IIMR, PAU & MTAI

Waters India Pvt ltd. 

Online (Plantae community)

Dr. S.K. Aggarwal

September 16, 2020Webinar on Advancement in plant 
pathology  with  reference to 
diagnosis and management 

Dr. Y.S.R. Horticultural 
University, West Godavari, 
Andhra Pradesh (Online)

May 14, 2020Next Generation Genomics and 
Integrated Breeding for Crop 
Improvement (VII-NGGIBCI) on 
Genomics for food, health and 
nutrition

International Crops Research 
Institute for the Semi-Arid 
Tr o p i c s    ( I C R I S AT ) , 
Hyderabad

February 9-10, 2020National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario” 

ICAR-IIMR, PAU & MTAI

Mr. Santosh Kumar

February 9-10, 2020National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario” 

ICAR-IIMR, PAU & MTAIMr. Deep Mohan
Mahala

August 12, 2020

September 10, 2020

September 17, 2020

Online webinar on Genomics-
assisted Maize Breeding: Status and 
Opportunities  

ASEAN Fall armyworm Webinar 
Series (Part 1) Introduction & 
Classical Approaches 

Online webinar on ASEAN FAW 
Technology Taster: Drones and 
Digital 

CIMMYT, Mexico

Grow Asia

Grow Asia

Dr. P. Lakshmi
Soujanya

June 19-21, 2020Role of  LaTeX  in Scientific Writing Department of Mathematics, 
BBDNIIT, Lucknow

Dr. Mamta Gupta

Dr. Mamta Gupta

Dr. S.K. Aggarwal

Dr. S.K. Aggarwal

Dr. S.K. Aggarwal

Dr. S.K. Aggarwal

Mr. Santosh Kumar

Mr. Deep Mohan
Mahala

Dr. P. Lakshmi
Soujanya

Dr. P. Lakshmi
Soujanya

September 24, 2020Grow AsiaDr. P. Lakshmi
Soujanya

Online webinar on Fall Armyworm 
Biocontrol Webinar on Biopesticides

Name of the
Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

October 8, 2020Grow Asia

November 23, 2020NIPHM

Online webinar on Fall armyworm 
biocontrol webinar series (Part 3): 
Augmentation & Conservation

Online webinar on Vertebrate Pest 
Management

D. Organization/participation of KisanMela/KisanGosthi/Exhibition/Field Day/Lectures

January 22, 2020

January 22, 2020

March 7,2020

Dr. S.B. Singh 

Name of the 
Scientist 

Programme Place Date

Field visit of trainee farmers inder 
TSP Training on “संकर म�ा की 

वै�ािनक खेती, बीज उ�ादन तकनीकी व 

फॉल आम�वम� कीट का �बंधन व 

रणनीितयां”

Field visit of 35 trainees of Nehru 
Yuva Kendra to learn Maize Hybrid 
Seed Production Technology

Field visit of trainee farmers inder 
TSP Training on “संकर म�ा की 

वै�ािनक खेती, बीज उ�ादन तकनीकी 

व फॉल आम�वम� कीट का �बंधन व 

रणनीितयां”

Protective  vegetable culti-
vation farm of Mr. Amit 
Kumar, a progressive farmer 
at Village Iniyar, Distt. 
Begusarai

Regional Maize Research 
and Seed Production Centre, 
Kushmahaut, Begusarai

Regional Maize Research 
and Seed Production Centre, 
Kushmahaut, Begusarai

January 9, 2020

March 12, 2020

August 13, 2020

August 29, 2020

September 10, 2020

October 16, 2020

Dr. Yathish K.R. Drone  based  application  in 
Agriculture

IMIC Asia II Field Day

Monitoring of BML 45 inbred line 
seed production

Inauguration of Academic and 
Administrative Building of Rani 
Lakshmi Bai Central Agricultural 
University, Jhansi

National Launch of “Pradhan 
MantriMatsyaSampadaYojana' & 
Inauguration/Laying of Foundation 
Stone of various programs of 
Agriculture Research & Education, 
Fisheries and Animal Husbandry 
Department in Bihar" by Hon'ble 
Prime Minister 

Release of Commemorative Coin on 
Food and Agriculture Organization 

th(FAO) at 75  and World Food Day 

PJTSAU, Hyderabad

ICRISAT organ ized  by 
CIMMYT

PJTSAU, Hyderabad

Virtual

Virtual

Virtual

August 14, 2020Improving phenotyping accuracy 
and throughput in Maize

CIMMYT

August 12, 2020CIMMYTSeema Sheoran Genomics-assisted Maize Breeding: 
Status and Opportunities

Dr. P. Lakshmi
Soujanya

Dr. P. Lakshmi
Soujanya

Seema Sheoran

Dr. S.B. Singh 

Dr. S.B. Singh 

Dr. Yathish K.R.

Dr. Yathish K.R.

Dr. Yathish K.R.

Dr. Yathish K.R.

Dr. Yathish K.R.
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December 15, 2020
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Biotechnology” 
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Agriculture, Society and Sustainable 
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Institute  of  Abiotic  Stress 
Management), Baramati

National Higher Education 
Project,  ICAR  and  Dr. 
Rajendra Prasad Central 
Agricultural  University, 
Pusa, Bihar 

Institute for Genetics and 
Society (TIGS) in partnership 
with Biotech Consortium 
India Limited (BCIL-DBT).

Dr. Mamta Gupta
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August 27, 2020

September 16, 2020
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Delhi
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Dr. S.K. Aggarwal

September 16, 2020Webinar on Advancement in plant 
pathology  with  reference to 
diagnosis and management 

Dr. Y.S.R. Horticultural 
University, West Godavari, 
Andhra Pradesh (Online)

May 14, 2020Next Generation Genomics and 
Integrated Breeding for Crop 
Improvement (VII-NGGIBCI) on 
Genomics for food, health and 
nutrition

International Crops Research 
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Tr o p i c s    ( I C R I S AT ) , 
Hyderabad

February 9-10, 2020National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario” 

ICAR-IIMR, PAU & MTAI

Mr. Santosh Kumar

February 9-10, 2020National seminar on “Maize for Crop 
Diversification under Changing 
Climatic Scenario” 

ICAR-IIMR, PAU & MTAIMr. Deep Mohan
Mahala

August 12, 2020

September 10, 2020

September 17, 2020

Online webinar on Genomics-
assisted Maize Breeding: Status and 
Opportunities  

ASEAN Fall armyworm Webinar 
Series (Part 1) Introduction & 
Classical Approaches 

Online webinar on ASEAN FAW 
Technology Taster: Drones and 
Digital 

CIMMYT, Mexico

Grow Asia

Grow Asia

Dr. P. Lakshmi
Soujanya

June 19-21, 2020Role of  LaTeX  in Scientific Writing Department of Mathematics, 
BBDNIIT, Lucknow

Dr. Mamta Gupta

Dr. Mamta Gupta

Dr. S.K. Aggarwal

Dr. S.K. Aggarwal

Dr. S.K. Aggarwal

Dr. S.K. Aggarwal

Mr. Santosh Kumar

Mr. Deep Mohan
Mahala

Dr. P. Lakshmi
Soujanya

Dr. P. Lakshmi
Soujanya

September 24, 2020Grow AsiaDr. P. Lakshmi
Soujanya

Online webinar on Fall Armyworm 
Biocontrol Webinar on Biopesticides
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Scientist 

Name of the Conference/
Seminar/Workshop/Meeting 
Attended 

Venue Date

October 8, 2020Grow Asia

November 23, 2020NIPHM

Online webinar on Fall armyworm 
biocontrol webinar series (Part 3): 
Augmentation & Conservation

Online webinar on Vertebrate Pest 
Management

D. Organization/participation of KisanMela/KisanGosthi/Exhibition/Field Day/Lectures

January 22, 2020

January 22, 2020

March 7,2020

Dr. S.B. Singh 

Name of the 
Scientist 

Programme Place Date

Field visit of trainee farmers inder 
TSP Training on “संकर म�ा की 

वै�ािनक खेती, बीज उ�ादन तकनीकी व 

फॉल आम�वम� कीट का �बंधन व 

रणनीितयां”

Field visit of 35 trainees of Nehru 
Yuva Kendra to learn Maize Hybrid 
Seed Production Technology

Field visit of trainee farmers inder 
TSP Training on “संकर म�ा की 

वै�ािनक खेती, बीज उ�ादन तकनीकी 

व फॉल आम�वम� कीट का �बंधन व 

रणनीितयां”

Protective  vegetable culti-
vation farm of Mr. Amit 
Kumar, a progressive farmer 
at Village Iniyar, Distt. 
Begusarai

Regional Maize Research 
and Seed Production Centre, 
Kushmahaut, Begusarai

Regional Maize Research 
and Seed Production Centre, 
Kushmahaut, Begusarai

January 9, 2020

March 12, 2020

August 13, 2020

August 29, 2020

September 10, 2020

October 16, 2020

Dr. Yathish K.R. Drone  based  application  in 
Agriculture

IMIC Asia II Field Day

Monitoring of BML 45 inbred line 
seed production

Inauguration of Academic and 
Administrative Building of Rani 
Lakshmi Bai Central Agricultural 
University, Jhansi

National Launch of “Pradhan 
MantriMatsyaSampadaYojana' & 
Inauguration/Laying of Foundation 
Stone of various programs of 
Agriculture Research & Education, 
Fisheries and Animal Husbandry 
Department in Bihar" by Hon'ble 
Prime Minister 

Release of Commemorative Coin on 
Food and Agriculture Organization 

th(FAO) at 75  and World Food Day 

PJTSAU, Hyderabad

ICRISAT organ ized  by 
CIMMYT

PJTSAU, Hyderabad

Virtual

Virtual

Virtual

August 14, 2020Improving phenotyping accuracy 
and throughput in Maize

CIMMYT

August 12, 2020CIMMYTSeema Sheoran Genomics-assisted Maize Breeding: 
Status and Opportunities

Dr. P. Lakshmi
Soujanya

Dr. P. Lakshmi
Soujanya

Seema Sheoran

Dr. S.B. Singh 

Dr. S.B. Singh 

Dr. Yathish K.R.

Dr. Yathish K.R.

Dr. Yathish K.R.

Dr. Yathish K.R.

Dr. Yathish K.R.
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January 9, 2020

August 29, 2020

October 16, 2020

Drone  based  application  in 
Agriculture

Inauguration of Academic and 
Administrative Building of Rani 
Lakshmi Bai Central Agricultural 
University, Jhansi

VirtualRelease of Commemorative Coin on 
ththe 75  Anniversary of FAO and 

World Food Day 

PJTSAU, Hyderabad

Virtual

Dr. P. Lakshmi
Soujanya

Name of the 
Scientist 

Programme Place Date

National expert to FAO India from 12th March 2020 under TCP/IND/3709 on Time-critical 
measures to support early warning and monitoring and sustainable management of the Fall 
Armyworm in India

Dr. J.C. Sekhar

Name of the 
Scientist 

Achievements

E. Other Achievements:

Dr. P. Lakshmi
Soujanya

Dr. P. Lakshmi
Soujanya

Inauguration of a Farmer’s Training programme at ICAR-IIMR
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Inauguration of a Farmer’s Training programme at ICAR-IIMR
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AWARDS AND RECOGNITION

● राजभाषा के �चार-�सार को बढ़ावा देने के �यास ��प 

भा.कृ.अनु.प.-भारतीय म�ा अनुसंधान सं�थान, लुिधयाना �ारा 

�कािशत वािष�क िहंदी पि�का “कृिष चेतना” को नगर राजभाषा 

काया��यन सिमित, लुिधयाना �ारा स�ािनत िकया गया 

● ICAR-Indian Institute of Maize Research was awarded 
by Chaudhary Devi Lal Outstanding All India Co-
ordinated Research Project (AICRP) Award for the year 
2019 during 92nd Foundation Day of Indian Council of 
Agricultural Research, New Delhi held on July 16, 2020.

● ICAR-Indian Institute of Maize Research has been rated 
th“Excellent” by ICAR and 4  among Crop Science 

Division Institutes for providing HRD training 
opportunities to 95.2 % employees during 2014-2020.

● Dr. Sujay Rakshit was nominated as a member of CABI 
Fall armyworm Research Collaboration Portal Steering 
Committee.

● Dr. Sujay Rakshit was nominated as a member of FAO 
Technical Committee-Global Action on Fall armyworm 
control.

● Dr. J.C. Sekhar was awarded “Dr. Joginder Singh Out-
standing Research Award” from Maize Technologists 
Association of India (MTAI) at the National Seminar on 
“Maize for Crop Diversification under Changing 
Climatic Scenario” held during February 9-10, 2020 at 
Ludhiana, Punjab.

● Dr. J.C. Sekhar received the “Maize Technologists Asso-
ciation of India (MTAI) Fellow Award” during National 
Seminar on “Maize for Crop Diversification under 
Changing Climatic Scenario” held during February 9-10, 
2020 at Ludhiana, Punjab.

● Dr. Ishwar Singh was elected Vice-President of the Indian 
Society for Plant Physiology (ISPP), New Delhi for the 
years 2020-2021.

● Dr. Ramesh Kumar was recognized as “Best Scientist 
(PS)” of ICAR-IIMR for the year 2020 during National 
Seminar on “Maize for Crop Diversification under 
Changing Climatic Scenario” held during February 9-10, 
2020.

● Dr. S.B. Singh awarded with “Best Poster Award”on 
'Stability’ of experimental winter maize hybrids tested 
across the environment of Bihar using GGE biplot and 
AMMI analysis' in the National Seminar on “Maize for 
Crop Diversification under Changing Climatic Scenario” 
organized by ICAR-IIMR and PAU, at PAU campus 
Ludhiana on February 9-10, 2020.

● Dr. S.B. Singh, Dr. Ramesh Kumar, Dr. Bhupender 
Kumar, Dr. S.L. Jat and Mr. Priyajoy Kar received the 
externally funded project, viz.“Popularization of 
Biofortified Maize Hybrids in Himalayan States and 
Central India with Special Reference to North Eastern 
Region for Sustainable Nutritional Security” from DBT 
worth Rs. 279 lakh.

● Dr. S.B. Singh was invited as a lead speaker in the 
International Web Conference on Global Research 
Initiatives for Sustainable Agriculture & Allied Sciences, 
(GRISAAS-2020) held from December 28-30, 2020.

● Dr. S.B. Singh awarded with “Fellow Award-2020” of 
Society for Scientific Development in Agriculture and 
Technology, in the International Web Conference on 
Global Research Initiatives for Sustainable Agriculture & 
Allied Sciences, (GRISAAS-2020) held on December 
28-30, 2020.

● Dr. S.B. Singh was awarded with “Best Oral Presentation 
Award”under Theme 3 Global climate change: Scenario 
and food security in the International Web Conference on 
Global Research Initiatives for Sustainable Agriculture & 
Allied Sciences, (GRISAAS-2020) held on December 
28-30, 2020. 

● nd Dr. S.B. Singh was awarded with 2  prize “Protsahan 
Puruskar” for doing maximum work in Hindi for the year 
2019-20 in the ICAR-IIMR.

● Dr. S.B. Singh was nominated as a member of the District 
Executive Committee for the selection of soil test 
laboratory beneficiaries under the National Mission on 
Sustainable Agriculture. 

● Dr. S.B. Singh was elected as Vice-President Society for 
Scientific Development in Agriculture and Technology, 
Meerut (U.P.) India for the term 2019-20.

● Dr. Chikkappa G. Karjagi received the “Best Poster 
Award” at the National Seminar on “Maize for Crop 
Diversification under Changing Climatic Scenario” held 
during February 9-10, 2020.

● Dr. S.L. Jat received “Dr. N.N. Singh Young Scientist” 
award for the year 2020 from Maize Technologist 
Association of India (MTAI) during National Seminar on 
“Maize for Crop Diversification under Changing 
Climatic Scenario” for outstanding contribution in maize 
research & development in India held during February 9-
10, 2020.

● Dr. S.L. Jat received the recognition of “Best Scientist 
(S1)” of ICAR-IIMR for the year 2020 during National 

Outstanding AICRP Award 2019 certificate

9
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AWARDS AND RECOGNITION

● राजभाषा के �चार-�सार को बढ़ावा देने के �यास ��प 

भा.कृ.अनु.प.-भारतीय म�ा अनुसंधान सं�थान, लुिधयाना �ारा 

�कािशत वािष�क िहंदी पि�का “कृिष चेतना” को नगर राजभाषा 

काया��यन सिमित, लुिधयाना �ारा स�ािनत िकया गया 

● ICAR-Indian Institute of Maize Research was awarded 
by Chaudhary Devi Lal Outstanding All India Co-
ordinated Research Project (AICRP) Award for the year 
2019 during 92nd Foundation Day of Indian Council of 
Agricultural Research, New Delhi held on July 16, 2020.

● ICAR-Indian Institute of Maize Research has been rated 
th“Excellent” by ICAR and 4  among Crop Science 

Division Institutes for providing HRD training 
opportunities to 95.2 % employees during 2014-2020.

● Dr. Sujay Rakshit was nominated as a member of CABI 
Fall armyworm Research Collaboration Portal Steering 
Committee.

● Dr. Sujay Rakshit was nominated as a member of FAO 
Technical Committee-Global Action on Fall armyworm 
control.

● Dr. J.C. Sekhar was awarded “Dr. Joginder Singh Out-
standing Research Award” from Maize Technologists 
Association of India (MTAI) at the National Seminar on 
“Maize for Crop Diversification under Changing 
Climatic Scenario” held during February 9-10, 2020 at 
Ludhiana, Punjab.

● Dr. J.C. Sekhar received the “Maize Technologists Asso-
ciation of India (MTAI) Fellow Award” during National 
Seminar on “Maize for Crop Diversification under 
Changing Climatic Scenario” held during February 9-10, 
2020 at Ludhiana, Punjab.

● Dr. Ishwar Singh was elected Vice-President of the Indian 
Society for Plant Physiology (ISPP), New Delhi for the 
years 2020-2021.

● Dr. Ramesh Kumar was recognized as “Best Scientist 
(PS)” of ICAR-IIMR for the year 2020 during National 
Seminar on “Maize for Crop Diversification under 
Changing Climatic Scenario” held during February 9-10, 
2020.

● Dr. S.B. Singh awarded with “Best Poster Award”on 
'Stability’ of experimental winter maize hybrids tested 
across the environment of Bihar using GGE biplot and 
AMMI analysis' in the National Seminar on “Maize for 
Crop Diversification under Changing Climatic Scenario” 
organized by ICAR-IIMR and PAU, at PAU campus 
Ludhiana on February 9-10, 2020.

● Dr. S.B. Singh, Dr. Ramesh Kumar, Dr. Bhupender 
Kumar, Dr. S.L. Jat and Mr. Priyajoy Kar received the 
externally funded project, viz.“Popularization of 
Biofortified Maize Hybrids in Himalayan States and 
Central India with Special Reference to North Eastern 
Region for Sustainable Nutritional Security” from DBT 
worth Rs. 279 lakh.

● Dr. S.B. Singh was invited as a lead speaker in the 
International Web Conference on Global Research 
Initiatives for Sustainable Agriculture & Allied Sciences, 
(GRISAAS-2020) held from December 28-30, 2020.

● Dr. S.B. Singh awarded with “Fellow Award-2020” of 
Society for Scientific Development in Agriculture and 
Technology, in the International Web Conference on 
Global Research Initiatives for Sustainable Agriculture & 
Allied Sciences, (GRISAAS-2020) held on December 
28-30, 2020.

● Dr. S.B. Singh was awarded with “Best Oral Presentation 
Award”under Theme 3 Global climate change: Scenario 
and food security in the International Web Conference on 
Global Research Initiatives for Sustainable Agriculture & 
Allied Sciences, (GRISAAS-2020) held on December 
28-30, 2020. 

● nd Dr. S.B. Singh was awarded with 2  prize “Protsahan 
Puruskar” for doing maximum work in Hindi for the year 
2019-20 in the ICAR-IIMR.

● Dr. S.B. Singh was nominated as a member of the District 
Executive Committee for the selection of soil test 
laboratory beneficiaries under the National Mission on 
Sustainable Agriculture. 

● Dr. S.B. Singh was elected as Vice-President Society for 
Scientific Development in Agriculture and Technology, 
Meerut (U.P.) India for the term 2019-20.

● Dr. Chikkappa G. Karjagi received the “Best Poster 
Award” at the National Seminar on “Maize for Crop 
Diversification under Changing Climatic Scenario” held 
during February 9-10, 2020.

● Dr. S.L. Jat received “Dr. N.N. Singh Young Scientist” 
award for the year 2020 from Maize Technologist 
Association of India (MTAI) during National Seminar on 
“Maize for Crop Diversification under Changing 
Climatic Scenario” for outstanding contribution in maize 
research & development in India held during February 9-
10, 2020.

● Dr. S.L. Jat received the recognition of “Best Scientist 
(S1)” of ICAR-IIMR for the year 2020 during National 

Outstanding AICRP Award 2019 certificate
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Seminar on “Maize for Crop Diversification under 
Changing Climatic Scenario” held during February 9-10, 
2020.

● Dr. Bhupender Kumar was awarded with NAAS 
Associateship from January, 2020 by National Academy 
of Agricultural Sciences (NAAS), New Delhi.

● Dr. Bhupender Kumar received “Dr. N.N. Singh Young 
Scientist” award for the year 2020 from Maize 
Technologist Association of India (MTAI) during 
National Seminar on “Maize for Crop Diversification 
under Changing Climatic Scenario” held during February 
9-10, 2020.

● Dr. Abhijit Kumar Das received the IARI merit medal for 
outstanding Ph.D. research in the discipline of Genetics 

thduring 58  Convocation of  ICAR-IARI held on February 
14, 2020.

● Dr. Abhijit Kumar Das was recognized as “Best Scientist 
(S1)” of ICAR-IIMR for the year 2020 during National 
Seminar on “Maize for Crop Diversification under 
Changing Climatic Scenario” held during February 9-10, 
2020.

● Dr. Abhijit Kumar Das and Dr. D.P. Chaudhary received 
the externally funded project, viz., “Development of 
maize hybrids enriched with resistant starch through 
marker assisted introgression of ae1 allele and 
diversification of high amylose maize germplasm” from 
DST-SERB worth 39.83 lakh.

● Dr. P. Lakshmi Soujanya was recognized as “Best 
Scientist (S1)” of ICAR-IIMR for the year 2020 during 
National Seminar on “Maize for Crop Diversification 
under Changing Climatic Scenario” held during February 
9-10, 2020.

● Dr. Alla Singh was awarded the “Best Oral Presentation 
Award”at the National Conference on Microbial Bio-
prospecting 2020 (NCMB-2020)held at Lovely 
Professional University from March 6-7, 2020.

● Dr. Alla Singh was invited as a speaker in an international 
conference on "Present Scenario of Technology and 
Sciences" (PSTS-2020) held virtually on August 8-9, 
2020.

● Dr. Alla Singh was invited as a Keynote Speaker at the 
International E-Conference on Nutrition and Food 
Science during December 9-10, 2020.

● Mr. Permod Sharma was recognized as “Best Admin-
istrative Staff” of ICAR-IIMR for the year 2020 during 
National Seminar on “Maize for Crop Diversification 
under Changing Climatic Scenario” held during February 
9-10, 2020. 

● Mr. Dharambir Singh was recognized as “Best UDC” of 
ICAR-IIMR for the year 2020 during National Seminar 
on “Maize for Crop Diversification under Changing 
Climatic Scenario” held during February 9-10, 2020.

● Mr. Dharambir Singh was awarded with 1stprize for 
doing maximum work in Hindi for the year 2019-20 in the 
ICAR-IIMR.

● Mr. Samir Roy was recognized as “Best Technical 
Assistant” of ICAR-IIMR for the year 2020 during 
National Seminar on “Maize for Crop Diversification 
under Changing Climatic Scenario” held during February 
9-10, 2020.

● Mr. Ramkishan was recognized as “Best Supporting 
Staff” for the year 2020 during National Seminar on 
“Maize for Crop Diversification under Changing 
Climatic Scenario” held during February 9-10, 2020.
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rd List of Cultivars identified during 63 Annual Maize Workshop

On the occasion of 63rd Annual Maize Workshop held on May 5, 2020 through Video Conferencing, the Variety Identification 
Committee (VIC) meeting was convened under the Chairmanship of Dr. T.R. Sharma, Deputy Director General (Crop Science), 
Indian Council of Agricultural Research, New Delhi.  Ten members of the VIC along with five resource persons from ICAR-
Indian Institute of Maize Research (ICAR-IIMR) attended the meeting.

ANNEXURE-I

Cultivar AICRP Centre/
Pvt. Company

Public/
Private

Average
Yield

(Kg/ha)

Area of adaptation

States

Maturity 
or Type
of Corn

Season

Zones

Sl. No.

 

1. ADV 
7037 

UPL 
Limited  

Private 9253 PZ Karnataka, 
Maharashtra, 
Telangana,Andhra 
Pradesh & Tamil 
Nadu 

Late Rabi 

2. PM 
16202L 
 

Pioneer Hi -
bred Pvt. 
Ltd. 

Private 9098, 
9085 

PZ & 
CWZ 

Andhra Pradesh, 
Telangana, Tamil 
Nadu, Karnataka 
and Maharashtra, 
Rajasthan, Gujarat 
& Madhya Pradesh

 

Late Rabi 

3. PM 
16205L 

Pioneer Hi -
bred Pvt. 
Ltd. 

Private 9216 CWZ Rajasthan, Gujarat 
and Madhya 
Pradesh 

Late Rabi 

4. IM 8013  Bayer Crop 
Science 
Ltd. 
 

Private 10518, 
9871, 
9318, 
23948 

NWPZ,

&

NEPZ, 
PZ 

 CWZ

 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region), 
Bihar, Jharkhand, 
Odisha, Eastern 
Uttar Pradesh 
(Eastern region), 
West Bengal, 
Maharashtra, 
Andhra Pradesh, 
Telangana, Tamil 
Nadu, Karnataka 
and Maharashtra, 
Rajasthan, Gujarat 
& Madhya Pradesh

 

Medium Rabi 

5. CP 858 CP Seeds 
(India) Pvt. 
Ltd. 
 

Private 9756, 
7853 

NWPZ
& 
NEPZ 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region), 
Bihar, Jharkhand, 
Odisha, Eastern 
Uttar Pradesh 
(Eastern region), 
West Bengal  

Late Kharif 
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rd List of Cultivars identified during 63 Annual Maize Workshop

On the occasion of 63rd Annual Maize Workshop held on May 5, 2020 through Video Conferencing, the Variety Identification 
Committee (VIC) meeting was convened under the Chairmanship of Dr. T.R. Sharma, Deputy Director General (Crop Science), 
Indian Council of Agricultural Research, New Delhi.  Ten members of the VIC along with five resource persons from ICAR-
Indian Institute of Maize Research (ICAR-IIMR) attended the meeting.

ANNEXURE-I

Cultivar AICRP Centre/
Pvt. Company

Public/
Private

Average
Yield

(Kg/ha)

Area of adaptation

States

Maturity 
or Type
of Corn

Season

Zones

Sl. No.

 

1. ADV 
7037 

UPL 
Limited  

Private 9253 PZ Karnataka, 
Maharashtra, 
Telangana,Andhra 
Pradesh & Tamil 
Nadu 

Late Rabi 

2. PM 
16202L 
 

Pioneer Hi -
bred Pvt. 
Ltd. 

Private 9098, 
9085 

PZ & 
CWZ 

Andhra Pradesh, 
Telangana, Tamil 
Nadu, Karnataka 
and Maharashtra, 
Rajasthan, Gujarat 
& Madhya Pradesh

 

Late Rabi 

3. PM 
16205L 

Pioneer Hi -
bred Pvt. 
Ltd. 

Private 9216 CWZ Rajasthan, Gujarat 
and Madhya 
Pradesh 

Late Rabi 

4. IM 8013  Bayer Crop 
Science 
Ltd. 
 

Private 10518, 
9871, 
9318, 
23948 

NWPZ,

&

NEPZ, 
PZ 

 CWZ

 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region), 
Bihar, Jharkhand, 
Odisha, Eastern 
Uttar Pradesh 
(Eastern region), 
West Bengal, 
Maharashtra, 
Andhra Pradesh, 
Telangana, Tamil 
Nadu, Karnataka 
and Maharashtra, 
Rajasthan, Gujarat 
& Madhya Pradesh

 

Medium Rabi 

5. CP 858 CP Seeds 
(India) Pvt. 
Ltd. 
 

Private 9756, 
7853 

NWPZ
& 
NEPZ 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region), 
Bihar, Jharkhand, 
Odisha, Eastern 
Uttar Pradesh 
(Eastern region), 
West Bengal  

Late Kharif 
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Cultivar AICRP Centre/
Pvt. Company

Public/
Private

Average
Yield

(Kg/ha)

Area of adaptation

States

Maturity 
or Type
of Corn

Season

Zones

Sl. No.

17169 
     6. HT Hytech 

Seed India 
Private 9592 NWPZ Punjab, Haryana, 

Delhi &Uttar 
Late Kharif

7. NWPZ 

8. NWPZ 

9. NEPZ 

10. PZ 

11. NWPZ 

12. CWZ 

13. NWPZ 

14. 

PM 
16103L 

ADV 
1390164 

RASI 
3499 

ADV 
1390064 

IQPMH 
1601 

IQPMH 
1705 

VEQH 
16 -1 
 

AH 7043 

Pioneer Hi -
bred Pvt. 
Ltd. 

UPL 
Limited  
 

Rasi Seeds 
Pvt. Ltd. 
 

UPL 
Limited  
 

ICAR-
IIMR, 
Ludhiana 

ICAR-
IIMR, 
Ludhiana 

BHU, 
Varanasi  
 

RRS, IARI, 
Dharwad 
 

Private 

Private 

Private 

Private 

Public 

Public 

Public 

Public 

8874 

10022 

7729 

9840 

7206 

6283 

7096 

4089 
-- 
-- 

NHZ, 
NEPZ
&PZ 

Punjab, Haryana, 
Delhi and Uttar 
Pradesh 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region)  

Bihar, Jharkhand, 
Odisha, Eastern 
Uttar Pradesh 
(Eastern region), 
West Bengal  

Karnataka, 
Andhra Pradesh, 
Telangana, 
Maharashtra & 
Tamil Nadu 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region) 

Rajasthan, 
Gujarat, Madhya 
Pradesh and 
Chhattisgarh 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region 

Jammu and 
Kashmir, 
Himachal Pradesh, 
Uttarakhand (Hill 
region), Meghalaya, 

Sikkim, Assam, 
Tripura, Nagaland, 

Manipur, Arunachal 

Late 

Late 

Late 

Late 

QPM 

QPM 

QPM 

Baby 
Corn 

Kharif 

Kharif 

Kharif 

Kharif 

Kharif 

Kharif 

Kharif 

Kharif 

Pradesh, Bihar, 
Jharkhand, Odisha, 
Uttar Pradesh 
(Eastern region), West 
Bengal, Maharashtra, 
Karnataka, Andhra 
Pradesh, Telangana, 
Tamil Nadu

NWPZ,

 

NEPZ
& PZ

 

Sweet 
Corn 

Kharif 15. 

16. 

NUZI 
260 
 
 

RCM 1 -
61 

Nuziveedu 
Seeds Pvt. 
Ltd. 
 

ICAR-RC-
NEHR 

Private 

Public 

16019,
16142, 
18853 

5339 NHZ 

 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region, 
Bihar, Jharkhand, 
Odisha, Uttar 
Pradesh (Eastern 
region), West 
Bengal, 
Maharashtra, 
Karnataka, 
Andhra Pradesh, 
Telangana, Tamil 
Nadu 

Jammu and 
Kashmir, 
Himachal 
Pradesh, 
Uttarakhand (Hill 
region), 
Meghalaya, 
Sikkim, Assam, 
Tripura, 
Nagaland, 
Manipur, 
Arunachal 
Pradesh

OPV Kharif 

Cultivar AICRP Centre/
Pvt. Company

Public/
Private

Average
Yield

(Kg/ha)

Area of adaptation

States

Maturity 
or Type
of Corn

Season

Zones

Sl. No.

17. RCM 1 -
76  

ICAR-RC-
NEHR 

Public 5417 NHZ 

 

Jammu and 
Kashmir, 
Himachal 
Pradesh, 
Uttarakhand (Hill 
region), 
Meghalaya, 
Sikkim, Assam, 
Tripura, 
Nagaland, 
Manipur, 
Arunachal 
Pradesh 

OPV Kharif 
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Cultivar AICRP Centre/
Pvt. Company

Public/
Private

Average
Yield

(Kg/ha)

Area of adaptation

States

Maturity 
or Type
of Corn

Season

Zones

Sl. No.

17169 
     6. HT Hytech 

Seed India 
Private 9592 NWPZ Punjab, Haryana, 

Delhi &Uttar 
Late Kharif

7. NWPZ 

8. NWPZ 

9. NEPZ 

10. PZ 

11. NWPZ 

12. CWZ 

13. NWPZ 

14. 

PM 
16103L 

ADV 
1390164 

RASI 
3499 

ADV 
1390064 

IQPMH 
1601 

IQPMH 
1705 

VEQH 
16 -1 
 

AH 7043 

Pioneer Hi -
bred Pvt. 
Ltd. 

UPL 
Limited  
 

Rasi Seeds 
Pvt. Ltd. 
 

UPL 
Limited  
 

ICAR-
IIMR, 
Ludhiana 

ICAR-
IIMR, 
Ludhiana 

BHU, 
Varanasi  
 

RRS, IARI, 
Dharwad 
 

Private 

Private 

Private 

Private 

Public 

Public 

Public 

Public 

8874 

10022 

7729 

9840 

7206 

6283 

7096 

4089 
-- 
-- 

NHZ, 
NEPZ
&PZ 

Punjab, Haryana, 
Delhi and Uttar 
Pradesh 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region)  

Bihar, Jharkhand, 
Odisha, Eastern 
Uttar Pradesh 
(Eastern region), 
West Bengal  

Karnataka, 
Andhra Pradesh, 
Telangana, 
Maharashtra & 
Tamil Nadu 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region) 

Rajasthan, 
Gujarat, Madhya 
Pradesh and 
Chhattisgarh 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region 

Jammu and 
Kashmir, 
Himachal Pradesh, 
Uttarakhand (Hill 
region), Meghalaya, 

Sikkim, Assam, 
Tripura, Nagaland, 

Manipur, Arunachal 

Late 

Late 

Late 

Late 

QPM 

QPM 

QPM 

Baby 
Corn 

Kharif 

Kharif 

Kharif 

Kharif 

Kharif 

Kharif 

Kharif 

Kharif 

Pradesh, Bihar, 
Jharkhand, Odisha, 
Uttar Pradesh 
(Eastern region), West 
Bengal, Maharashtra, 
Karnataka, Andhra 
Pradesh, Telangana, 
Tamil Nadu

NWPZ,

 

NEPZ
& PZ

 

Sweet 
Corn 

Kharif 15. 

16. 

NUZI 
260 
 
 

RCM 1 -
61 

Nuziveedu 
Seeds Pvt. 
Ltd. 
 

ICAR-RC-
NEHR 

Private 

Public 

16019,
16142, 
18853 

5339 NHZ 

 

Punjab, Haryana, 
Delhi, 
Uttarakhand 
(Plain regions), 
Uttar Pradesh 
(Western region, 
Bihar, Jharkhand, 
Odisha, Uttar 
Pradesh (Eastern 
region), West 
Bengal, 
Maharashtra, 
Karnataka, 
Andhra Pradesh, 
Telangana, Tamil 
Nadu 

Jammu and 
Kashmir, 
Himachal 
Pradesh, 
Uttarakhand (Hill 
region), 
Meghalaya, 
Sikkim, Assam, 
Tripura, 
Nagaland, 
Manipur, 
Arunachal 
Pradesh

OPV Kharif 

Cultivar AICRP Centre/
Pvt. Company

Public/
Private

Average
Yield

(Kg/ha)

Area of adaptation

States

Maturity 
or Type
of Corn

Season

Zones

Sl. No.

17. RCM 1 -
76  

ICAR-RC-
NEHR 

Public 5417 NHZ 

 

Jammu and 
Kashmir, 
Himachal 
Pradesh, 
Uttarakhand (Hill 
region), 
Meghalaya, 
Sikkim, Assam, 
Tripura, 
Nagaland, 
Manipur, 
Arunachal 
Pradesh 

OPV Kharif 
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List of Cultivars notified during 2020

ANNEXURE-II

Sl.
No. 

Cultivar  AICRP 
Centre/ 

Pvt. 
Company 

Public/
Private 

Notific
ation 
Date 

Notific
ation 
No. 

Maturity Area of 
Adaptation  

Zone Average
Yield 
(kg/ha) 

Cropp-
ing 

season 

Type 

1. Baby 

corn 

GAYMH 1

 

 

Anand 
Agricultural
University, 
Gujrat

 

 

Public 07/10/

2020 

 

3482 Early Karnataka, 

Andhra 

Pradesh, 

Tamil Nadu, 

Telangana, 

Maharashtra  

Rajasthan, 

Guzrat, 

Chattisgarh 

and Madhya 

Pradesh 

PZ 
&C
WZ 

5766, 
6697 

Kharif Baby 
corn 

2. DMRHB 

1305 

(Hybrid) 

 

ICAR-
IIMR, 
Ludhiana 

Public 07/10/

2020 

 

3482 Early J&K, 
Himachal 
Pradesh, 
Uttarakhand 
(Hill region), 
Northern 
Eastern Hill 
region 
(Meghalaya, 
Sikkim, Assam, 
Tripura, 
Nagaland, 
Manipur, 
Arunachal 
Pradesh) 

NHZ 4611 Kharif Baby 

corn  

3. Hybrid 

ADV 757 

(ADV 

7037) 

 

UPL 
Limited 

Private 07/10/

2020 

 

3482 Late Karnataka, 
Tamil Nadu, 
Andhra Pradesh, 

Telangana, & 
Maharashtra 

PZ 9253 Rabi Normal

Normal

 

4. Hybrid 

ADV 759 

(ADV 

1390064) 

 

UPL 
Limited 

Private 07/10/

2020 

 

3482 Late Irrigated and 
Rainfed areas 
in PZ- 
Karnatak, 
Tamil Nadu, 
Andhra Pradesh, 
Telangana, 
Maharashtra. 
Peninsular 
Zone (PZ) – 

Karnataka, 
Andhra Pradesh, 
Telangana and
Tamil Nadu under 
irrigated and assured
rainfall condition

PZ 9840 Kharif 
 

Sl.
No. 

Cultivar AICRP 
Centre/ 

Pvt. 
Company 

Public/
Private 

Notific
ation 
Date 

Notific
ation 
No. 

Maturity Area of 
Adaptation  

Zone Average
Yield 
(kg/ha) 

Cropp-
ing 

season 

Type 

5. IMHP 

1535 

(Hybrid) 

 

ICAR-
IIMR, 
Ludhiana 

Public 07/10/

2020 

 

3482 Medium Karnataka, 
Andhra 
Pradesh, 
Tamil Nadu, 
Telangana, 
Maharashtra, 
Rajasthan, 
Guzrat, 
Chattisgarh 
and Madhya 
Pradesh 

PZ & 

CWZ
 

4110, 

2696 

 

Kharif Popc-

orn 

6. IMHQP

M 1530 

(Biofortif

ied 

hybrid) 

 

ICAR-
IIMR, 
Ludhiana 

Public 07/10/

2020 

 

3482 Medium J&K, 
Himachal 
Pradesh, 
Uttarakhand 
(Hill region), 
Northern 
Eastern Hill 
region 
(Meghalaya, 
Sikkim, 
Assam, 
Tripura, 
Nagaland, 
Manipur, 
Arunachal 
Pradesh) 

NHZ 8529 Kharif QPM 

7. Pant 

Poporn 1 

DPCH-

306 

 

G.B. Pant 
University 
of 
Agriculture
& 
Technology
Pantnagar

 

Public 06/01/
2020 

99 (E) Early Jammu & 
Kashmir, 
Himachal 
Pradesh, 
Uttarakhand 
(Hills) and 
NE Hill 
Region 
(Assam, 
Arunachal 
Pradesh, 
Manipur, 
Meghalaya, 
Mizoram, 
Nagaland, 
Sikkim and 
Tripura) 

Tamil Nadu, 
Karnatka, 
Andhra 
Pradesh, 
Telangana 

NHZ
&PZ 

3884, 

4863 

 

Kharif Popco
rn 

8. Pusa 

HQPM 7

Improved 

(APQH 7) 

ICAR-IA 
RI,  New 
Delhi 

Public 06/01/
2020 

99 (E) Medium Maharshtra, 
Karnataka, 
Andhra 
Pradesh, 
Telangana, 
Tamil Nadu. 

PZ 7389 Kharif EDVs 
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ANNEXURE-II

Sl.
No. 

Cultivar  AICRP 
Centre/ 

Pvt. 
Company 

Public/
Private 

Notific
ation 
Date 

Notific
ation 
No. 

Maturity Area of 
Adaptation  

Zone Average
Yield 
(kg/ha) 

Cropp-
ing 

season 

Type 

1. Baby 

corn 

GAYMH 1

 

 

Anand 
Agricultural
University, 
Gujrat

 

 

Public 07/10/

2020 

 

3482 Early Karnataka, 

Andhra 

Pradesh, 

Tamil Nadu, 

Telangana, 

Maharashtra  

Rajasthan, 

Guzrat, 

Chattisgarh 

and Madhya 

Pradesh 

PZ 
&C
WZ 

5766, 
6697 

Kharif Baby 
corn 

2. DMRHB 

1305 

(Hybrid) 

 

ICAR-
IIMR, 
Ludhiana 

Public 07/10/

2020 

 

3482 Early J&K, 
Himachal 
Pradesh, 
Uttarakhand 
(Hill region), 
Northern 
Eastern Hill 
region 
(Meghalaya, 
Sikkim, Assam, 
Tripura, 
Nagaland, 
Manipur, 
Arunachal 
Pradesh) 

NHZ 4611 Kharif Baby 

corn  

3. Hybrid 

ADV 757 

(ADV 

7037) 

 

UPL 
Limited 

Private 07/10/

2020 

 

3482 Late Karnataka, 
Tamil Nadu, 
Andhra Pradesh, 

Telangana, & 
Maharashtra 

PZ 9253 Rabi Normal

Normal

 

4. Hybrid 

ADV 759 

(ADV 

1390064) 

 

UPL 
Limited 

Private 07/10/

2020 

 

3482 Late Irrigated and 
Rainfed areas 
in PZ- 
Karnatak, 
Tamil Nadu, 
Andhra Pradesh, 
Telangana, 
Maharashtra. 
Peninsular 
Zone (PZ) – 

Karnataka, 
Andhra Pradesh, 
Telangana and
Tamil Nadu under 
irrigated and assured
rainfall condition

PZ 9840 Kharif 
 

Sl.
No. 

Cultivar AICRP 
Centre/ 

Pvt. 
Company 

Public/
Private 

Notific
ation 
Date 

Notific
ation 
No. 

Maturity Area of 
Adaptation  

Zone Average
Yield 
(kg/ha) 

Cropp-
ing 

season 

Type 

5. IMHP 

1535 

(Hybrid) 

 

ICAR-
IIMR, 
Ludhiana 

Public 07/10/

2020 

 

3482 Medium Karnataka, 
Andhra 
Pradesh, 
Tamil Nadu, 
Telangana, 
Maharashtra, 
Rajasthan, 
Guzrat, 
Chattisgarh 
and Madhya 
Pradesh 

PZ & 

CWZ
 

4110, 

2696 

 

Kharif Popc-

orn 

6. IMHQP

M 1530 

(Biofortif

ied 

hybrid) 

 

ICAR-
IIMR, 
Ludhiana 

Public 07/10/

2020 

 

3482 Medium J&K, 
Himachal 
Pradesh, 
Uttarakhand 
(Hill region), 
Northern 
Eastern Hill 
region 
(Meghalaya, 
Sikkim, 
Assam, 
Tripura, 
Nagaland, 
Manipur, 
Arunachal 
Pradesh) 

NHZ 8529 Kharif QPM 

7. Pant 

Poporn 1 

DPCH-

306 

 

G.B. Pant 
University 
of 
Agriculture
& 
Technology
Pantnagar

 

Public 06/01/
2020 

99 (E) Early Jammu & 
Kashmir, 
Himachal 
Pradesh, 
Uttarakhand 
(Hills) and 
NE Hill 
Region 
(Assam, 
Arunachal 
Pradesh, 
Manipur, 
Meghalaya, 
Mizoram, 
Nagaland, 
Sikkim and 
Tripura) 

Tamil Nadu, 
Karnatka, 
Andhra 
Pradesh, 
Telangana 

NHZ
&PZ 

3884, 

4863 

 

Kharif Popco
rn 

8. Pusa 

HQPM 7

Improved 

(APQH 7) 

ICAR-IA 
RI,  New 
Delhi 

Public 06/01/
2020 

99 (E) Medium Maharshtra, 
Karnataka, 
Andhra 
Pradesh, 
Telangana, 
Tamil Nadu. 

PZ 7389 Kharif EDVs 
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Sl.
No. 

Cultivar AICRP 
Centre/ 

Pvt. 
Company 

Public/
Private 

Notific
ation 
Date 

Notific
ation 
No. 

Maturity Area of 
Adaptation  

Zone Average
Yield 
(kg/ha) 

Cropp-
ing 

season 

Type  

9. Pusa 

HQPM 5

Improved 

(APQH 5) 

 

ICAR-IA 
RI, New 
Delhi 

Public 06/01/
2020 

99 (E) Medium Jammu and 
Kashmir, 
Himachal 
Pradesh, 
Uttarakhand 
(Hill region), 
North 
Eastern Hill 
Regions 
(Meghalaya, 
Sikkim, 
Assam, Tripura, 

Nagaland, 
Manipur, 
Arunachal 
Pradesh) 

Punjab, 
Haryana, 
Delhi, 
Uttarakhand 
(Plain 
regions), 
Uttar Pradesh 
(Western 
region) 

NHZ
&N
WPZ 

7377, 

7510 

 

Kharif EDVs  

10. Pusa 

Super 

Sweet 

Corn 2 

(ASKH 1) 

 

ICAR-IARI,
New Delhi 

 

Public 06/01/
2020 

99 (E) Early States of 
Himachal 
Pradseh, 
Haryana, 
Uttarakhand, 
Uttar khand, 
Tamil Nadu, 
Karnataka, 
Chhattisgarh 
and 
Rajasthan. 

NHZ 
& PZ 

14056, 

14045 

 

Kharif Sweet 

Corn 

11. Pusa 

Vivek 

Hybrid 27

Improved 

(APH 27) 

 

 

Public 06/01/
2020 

99 (E) Early Bihar, 
Jharkhand, 
Odisha, Uttar 
Pradesh 
(Eastern 
region), West 
Bengal. 

NEP
Z 

4795 Kharif EDVs 

 

Application filed for registration at PPVFRA during 2020-21

ANNEXURE-III

 HybridsSl. No.  Name of centre  Date of filing  Acknowledgement No.  

PJMH 1  ICAR-IARI, New 28-10-2020 REG/2020/327  

Pratap Hybrid Maize 3 MPUA&T Udaipur  28-10-2020 REG/2020/325  

1.

2.

3. Pant Pop corn 1 (DPCH 306) GBPUA&T, Pantnagar 28-10-2020 REG/2020/32 6  

 

DUS Testing undertaken during 2020-21

Hybrid Entries

Sl. No. Name of Entry Testing Year  Category SCH/MPH 

1. 2880/2552 Second New SCH 

2. 2881/3488 Second New SCH 

3. 2880/3748 Second New SCH 

4. 2882/2958 Second New SCH 

5. 2880/3229 Second New SCH 

6. 2883/2543 Second New SCH 

7. 2883/2691 Second New SCH 

8. 2883/2646 Second New SCH 

9. 2884/2084 Second New SCH 

10. 2884/2083 Second New SCH 

11. 2884/2082 Second New SCH 

12. 2884/2085 Second New SCH 

13. 2884/2086 Second New SCH 

14. 2884/2087 Second New SCH 

15. 2884/2099 Second New SCH 

16. 2881/3663 Second New SCH 

17. 2881/3838 Second New SCH 

18. 2883/2641 Second New SCH 

19. Talaw Makki  First Farmer SCH 

20. NH20-3H First New SCH 

21. NH20-4H First New SCH 

22. NH20-5H First New SCH 

23. NH20-6H First New SCH 

24. NH20-7H First New SCH 

25. NH20-8H First New SCH 

26. NH20-9H First New SCH 

27. NH20-10H First New SCH 

28. NH20-11H First New SCH 

29. NH20-12H First New SCH 

30. NH20-13H First New SCH 

31. NH20-14H First New SCH 

32. NH20-15H First New SCH 

33. NH20-16H First New SCH 

ICAR-IARI,
New Delhi 

148 149



Sl.
No. 

Cultivar AICRP 
Centre/ 

Pvt. 
Company 

Public/
Private 

Notific
ation 
Date 

Notific
ation 
No. 

Maturity Area of 
Adaptation  

Zone Average
Yield 
(kg/ha) 

Cropp-
ing 

season 

Type  

9. Pusa 

HQPM 5

Improved 

(APQH 5) 

 

ICAR-IA 
RI, New 
Delhi 

Public 06/01/
2020 

99 (E) Medium Jammu and 
Kashmir, 
Himachal 
Pradesh, 
Uttarakhand 
(Hill region), 
North 
Eastern Hill 
Regions 
(Meghalaya, 
Sikkim, 
Assam, Tripura, 

Nagaland, 
Manipur, 
Arunachal 
Pradesh) 

Punjab, 
Haryana, 
Delhi, 
Uttarakhand 
(Plain 
regions), 
Uttar Pradesh 
(Western 
region) 

NHZ
&N
WPZ 

7377, 

7510 

 

Kharif EDVs  

10. Pusa 

Super 

Sweet 

Corn 2 

(ASKH 1) 

 

ICAR-IARI,
New Delhi 

 

Public 06/01/
2020 

99 (E) Early States of 
Himachal 
Pradseh, 
Haryana, 
Uttarakhand, 
Uttar khand, 
Tamil Nadu, 
Karnataka, 
Chhattisgarh 
and 
Rajasthan. 

NHZ 
& PZ 

14056, 

14045 

 

Kharif Sweet 

Corn 

11. Pusa 

Vivek 

Hybrid 27

Improved 

(APH 27) 

 

 

Public 06/01/
2020 

99 (E) Early Bihar, 
Jharkhand, 
Odisha, Uttar 
Pradesh 
(Eastern 
region), West 
Bengal. 

NEP
Z 

4795 Kharif EDVs 

 

Application filed for registration at PPVFRA during 2020-21

ANNEXURE-III

 HybridsSl. No.  Name of centre  Date of filing  Acknowledgement No.  

PJMH 1  ICAR-IARI, New 28-10-2020 REG/2020/327  

Pratap Hybrid Maize 3 MPUA&T Udaipur  28-10-2020 REG/2020/325  

1.

2.

3. Pant Pop corn 1 (DPCH 306) GBPUA&T, Pantnagar 28-10-2020 REG/2020/32 6  

 

DUS Testing undertaken during 2020-21

Hybrid Entries

Sl. No. Name of Entry Testing Year  Category SCH/MPH 

1. 2880/2552 Second New SCH 

2. 2881/3488 Second New SCH 

3. 2880/3748 Second New SCH 

4. 2882/2958 Second New SCH 

5. 2880/3229 Second New SCH 

6. 2883/2543 Second New SCH 

7. 2883/2691 Second New SCH 

8. 2883/2646 Second New SCH 

9. 2884/2084 Second New SCH 

10. 2884/2083 Second New SCH 

11. 2884/2082 Second New SCH 

12. 2884/2085 Second New SCH 

13. 2884/2086 Second New SCH 

14. 2884/2087 Second New SCH 

15. 2884/2099 Second New SCH 

16. 2881/3663 Second New SCH 

17. 2881/3838 Second New SCH 

18. 2883/2641 Second New SCH 

19. Talaw Makki  First Farmer SCH 

20. NH20-3H First New SCH 

21. NH20-4H First New SCH 

22. NH20-5H First New SCH 

23. NH20-6H First New SCH 

24. NH20-7H First New SCH 

25. NH20-8H First New SCH 

26. NH20-9H First New SCH 

27. NH20-10H First New SCH 

28. NH20-11H First New SCH 

29. NH20-12H First New SCH 

30. NH20-13H First New SCH 

31. NH20-14H First New SCH 

32. NH20-15H First New SCH 

33. NH20-16H First New SCH 

ICAR-IARI,
New Delhi 

148 149



Name of Entry Testing Year  Category SCH/MPH 

NH20-17H First New SCH 

NH20-18H First New SCH 

NH20-19H First New SCH 

HM 8 Reference Hybrid Reference SCH 

HM 9 Reference Hybrid Reference SCH 

HM 10 Reference Hybrid Reference SCH 

Vivek 39 Reference Hybrid Reference SCH 

Bio 9544 Reference Hybrid Reference SCH 

DHM 117 Reference Hybrid Reference SCH 

KMH 2288 Reference Hybrid Reference SCH 

COM(M) 5  Reference Hybrid Reference SCH

Sl. No.

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. Pratap QPM Hybrid 1 Reference Hybrid Reference SCH

Inbred Entries   

Name of Entry 

2883/2614 

2883/2642 

2883/2643 

2883/2644 

2883/2645 

2884/2078 

2871/2068 

NH20-1H 

NH20-2H 

V 345 

HKI 161 

HKI 163 

HKI 193-1 

HKI 323 

HKI 1105 

Testing Year  

Second 

Second 

Second 

Second 

Second 

Second 

Second 

First 

First 

Reference Inbred 

Reference Inbred 

Reference Inbred 

Reference Inbred 

Reference Inbred 

Reference Inbred 

Category 

New 

New 

New 

New 

New 

New 

New 

New 

New 

Reference 

Reference 

Reference 

Reference 

Reference 

Reference 

SCH/MPH 

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Sl. No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

 

Hybrid entries with their Parental Cross 

Sl. No.

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

 Name of Entry  

M20H-1C 

M20H-1S 

M20H-2C 

M20H-2S 

M20H-3C 

M20H-3S 

M20H-4C 

M20H-4S 

M20H-5C 

M20H-5S 

Testing Year  

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

Category 

New Hybrid 

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

SCH/MPH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

Sl. No.

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

 Name of Entry  

M20H-6C 

M20H-6S 

M20H-7C 

M20H-7S 

M20H-8C 

M20H-8S 

M20H-9C 

M20H-9S 

M20H-10C 

M20H-10S 

M20H-11C 

M20H-11S 

M20H-12C 

M20H-12S 

M20H-13C 

M20H-13S 

M20H-14C 

M20H-14S 

M20H-15C 

M20H-15S 

M20H-16C 

M20H-16S 

M20H-17C 

M20H-17S 

M20H-18C 

M20H-18S 

M20H-19C 

M20H-19S 

M20H-20C 

M20H-20S 

M20H-21C 

M20H-21S 

M20H-22C 

Testing Year  

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

Category 

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid 

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross 

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

SCH/MPH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

M20H-22S 

M20H-23C 

M20H-23S 

M20H-24C 

M20H-24S 

M20H-25C 

M20H-25S 

M20H-26C 

M20H-26S 

M20H-27C 

M20H-27S 

M20H-28C 

M20H-28S 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 
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Name of Entry Testing Year  Category SCH/MPH 

NH20-17H First New SCH 

NH20-18H First New SCH 

NH20-19H First New SCH 

HM 8 Reference Hybrid Reference SCH 

HM 9 Reference Hybrid Reference SCH 

HM 10 Reference Hybrid Reference SCH 

Vivek 39 Reference Hybrid Reference SCH 

Bio 9544 Reference Hybrid Reference SCH 

DHM 117 Reference Hybrid Reference SCH 

KMH 2288 Reference Hybrid Reference SCH 

COM(M) 5  Reference Hybrid Reference SCH

Sl. No.

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

44. 

45. Pratap QPM Hybrid 1 Reference Hybrid Reference SCH

Inbred Entries   

Name of Entry 

2883/2614 

2883/2642 

2883/2643 

2883/2644 

2883/2645 

2884/2078 

2871/2068 

NH20-1H 

NH20-2H 

V 345 

HKI 161 

HKI 163 

HKI 193-1 

HKI 323 

HKI 1105 

Testing Year  

Second 

Second 

Second 

Second 

Second 

Second 

Second 

First 

First 

Reference Inbred 

Reference Inbred 

Reference Inbred 

Reference Inbred 

Reference Inbred 

Reference Inbred 

Category 

New 

New 

New 

New 

New 

New 

New 

New 

New 

Reference 

Reference 

Reference 

Reference 

Reference 

Reference 

SCH/MPH 

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Inbred  

Sl. No. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

 

Hybrid entries with their Parental Cross 

Sl. No.

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

 Name of Entry  

M20H-1C 

M20H-1S 

M20H-2C 

M20H-2S 

M20H-3C 

M20H-3S 

M20H-4C 

M20H-4S 

M20H-5C 

M20H-5S 

Testing Year  

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

Category 

New Hybrid 

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

SCH/MPH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

Sl. No.

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

 Name of Entry  

M20H-6C 

M20H-6S 

M20H-7C 

M20H-7S 

M20H-8C 

M20H-8S 

M20H-9C 

M20H-9S 

M20H-10C 

M20H-10S 

M20H-11C 

M20H-11S 

M20H-12C 

M20H-12S 

M20H-13C 

M20H-13S 

M20H-14C 

M20H-14S 

M20H-15C 

M20H-15S 

M20H-16C 

M20H-16S 

M20H-17C 

M20H-17S 

M20H-18C 

M20H-18S 

M20H-19C 

M20H-19S 

M20H-20C 

M20H-20S 

M20H-21C 

M20H-21S 

M20H-22C 

Testing Year  

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

Category 

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid 

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross 

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

SCH/MPH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

44. 

45. 

46. 

47. 

48. 

49. 

50. 

51. 

52. 

53. 

54. 

55. 

56. 

M20H-22S 

M20H-23C 

M20H-23S 

M20H-24C 

M20H-24S 

M20H-25C 

M20H-25S 

M20H-26C 

M20H-26S 

M20H-27C 

M20H-27S 

M20H-28C 

M20H-28S 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 
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Sl. No. Name of Entry Testing Year Category SCH/MPH

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

66. 

67. 

68. 

69. 

70. 

71. 

72. 

73. 

74. 

75. 

76. 

77. 

78. 

79. 

80. 

81. 

82. 

83. 

84. 

85. 

M20H-29C 

M20H-29S 

M20H-30C 

M20H-30S 

M20H-31C 

M20H-31S 

M20H-32C 

M20H-32S 

M20H-33C 

M20H-33S 

M20H-34C 

M20H-34S 

M20H-35C 

M20H-35S 

M20H-36C 

M20H-36S 

M20H-37C 

M20H-37S 

M20H-38C 

M20H-38S 

M20H-39C 

M20H-39S 

M20H-40C 

M20H-40S 

M20H-41C 

M20H-41S 

M20H-42C 

M20H-42S 

M20H-43C 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

86. 

87. 

88. 

89. 

90. 

91. 

92. 

93. 

94. 

95. 

96. 

97. 

98. 

99. 

100. 

101. 

102. 

M20H-43S 

M20H-44C 

M20H-44S 

M20H-45C 

M20H-45S 

M20H-46C 

M20H-46S 

M20H-47C 

M20H-47S 

M20H-48C 

M20H-48S 

M20H-49C 

M20H-49S 

M20H-50C 

M20H-50S 

M20H-51C 

M20H-51S 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

Parental cross  

New Hybrid 

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross 

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid 

Parental cross  

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

103. 

104. 

105. 

106. 

107. 

108. 

109. 

110. 

111 . 

112. 

113. 

114. 

115. 

116. 

117. 

118. 

119. 

120. 

121 

122. 

123. 

124. 

125. 

126. 

127. 

128. 

129. 

M20H-52C 

M20H-52S 

M20H-53C 

M20H-53S 

M20H-54C 

M20H-54S 

M20H-55C 

M20H-55S 

M20H-56C 

M20H-56S 

M20H-57C 

M20H-57S 

M20H-58C 

M20H-58S 

M20H-59C 

M20H-59S 

M20H-60C 

M20H-60S 

M20H-61C 

M20H-61S 

M20H-62C 

M20H-62S 

M20H-63C 

M20H-63S 

M20H-64C 

M20H-64S 

M20H-65C 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 
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2020 

2020 
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Parental cross  

New Hybrid  
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SCH 
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140. 

141. 
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M20H-67S 
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Sl. No. Name of Entry Testing Year Category SCH/MPH
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M20H-45S 

M20H-46C 

M20H-46S 

M20H-47C 

M20H-47S 
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M20H-59S 

M20H-60C 

M20H-60S 

M20H-61C 

M20H-61S 

M20H-62C 

M20H-62S 

M20H-63C 

M20H-63S 

M20H-64C 

M20H-64S 

M20H-65C 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross 

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid 

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross 

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

Sl. No. Name of Entry Testing Year Category SCH/MPH

130. 

131. 

132. 

133. 

134. 

135. 

136. 

137. 

138. 

139. 

140. 

141. 

142. 

143. 

144. 

145. 

146. 

147. 

M20H-65S 

M20H-66C 

M20H-66S 

M20H-67C 

M20H-67S 

M20H-68C 

M20H-68S 

M20H-69C 

M20H-69S 

M20H-70C 

M20H-70S 

M20H-71C 

M20H-71S 

M20H-72C 

M20H-72S 

M20H-73C 

M20H-73S 

M20H-74C 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

Parental cross  

New Hybrid  

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

152 153



194. 

195. 

196. 

197. 

198. 

199. 

200. 

201. 

202. 

M20H-97S 

M20H-98C 

M20H-98S 

M20H-99C 

M20H-99S 

M20H-100C 

M20H-100S 

M20H-101C 

M20H-101S 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 

2020 
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New Hybrid  

Parental cross  

New Hybrid  

Parental cross 

New Hybrid  

Parental cross  
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SCH 

SCH 

SCH 

SCH 

SCH 

SCH 

SCH 
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SCH 
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SCH 

SCH 

SCH 
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Breeder Seed Production 2019-20

ANNEXURE-IV

 

Sl. 
No. 

Variety Year of 
Notification

Quantity in Quintal Producing 
InstituteAllocation 

BSP I
Production Surplus/Deficit 

over DAC Indent

1. CML161 (FP of Shaktiman 4)  2006 0.01 0.95 0.94 RAU, Dholi 

2. CML169 (MP of Shaktiman 4) 2006 0.01 0.3 0.29 

3. PML 93 (FP of PJMH 1) 2018 0.40 0.60 0.20 IARI, New 
Delhi 4. PML105 (MP of PJMH 1) 2018 0.20 0.40 0.20 

5 Pusa Composite 4 (Composite
8551)

 2005 0.50 1.50 1.00 

6. Gujarat Anand Yellow Maize 
Hybrid 1 

 0.01 4.00 3.99 Godhra 
(Gujarat)  

7.  (FP of HQPM 7) 2008 0.05 0.05 0.00 CCS, HAU, 
Karnal 8. HKI 161 (MP of HQPM 7) 2008 0.02 0.02 0.00 

9. HKI 193-1 (FP of HQPM1) 2007 1.18 0.58 -0.60 

10 HKI 163 (MP of HQPM 1) 2007 0.15 0.15 0.00 

11. HKI 163 (FP of HQPM 5) 2007 1.28 0.79 -0.49 

12. HKI 161 (MP of HQPM 5) 2007 0.25 0.25 0.00 

13. HKI 193-2 (FP of HPQM 4)  0.05 0.05 0.00 

14. HKI 161 (MP of HPQM 4)  0.02 0.02 0.00 

15. Giriza 2016 0.10 2.50 2.40 CSKHPKV, 
HAREC, 
Bajaura 

16. Bajaura Makka 2016 0.40 3.11 2.71 

17. Shalimar Pop Corn 1 (KDPC 2)  2017 5.00 5.00 0.00 SKUA&T, 
Srinagar 

18. Birsa Vikas Makka 2 2005 1.76 1.95 0.19 BAU, 
Ranchi 

19. Jawahar Maize 218  8.50 40.00 31.50 JNKVV, 
Chhindwara 
or RVSKVV 
Gwalior or 
JNKVV, 
Jabalpur 

20. Jawahar Vikas Maize 421 
 

2007 4.50 - - 

21. QMISC 1407 (FP of Phule 
Madhu) 

2017 0.05 - - Kolhapur 

22. QMISC 1408 (MP of Phule 
Madhu) 

2017 0.02 - - 

23. QMI 1403 (FP of Phule Maharshi) 2017 0.05 - - 

24. QMI 1401 (MP of Phule 
Maharshi) 

2017 0.02 - - 

25. BML 6 (FP of DMRH 1305) 2018 0.20 3.5 3.30 IIMR, 
Ludhiana 26. IML 418-1 (MP of DMRH1305) 2018 0.10 0.40 0.30 

27. BML 6  2017 1.40 10.00 8.60 

 
   

Sl. 
No. 

Variety Year of 
Notification 

 Quantity in Quintal Producing 
Institute Allocation 

BSP-I 
Production Surplus/Deficit 

over DAC Indent

28. HKI163 (MP of DMRH1301) 2017 0.80 8.00 7.20  

29. V373 (FP of DMRH1308) 2018 0.20 10.00 9.80 

30. HKI1105 (MP of DMRH1308) 2018 0.10  - - 

31. Vijay Composite Makka 1969 0.50 0.50 0.00 PAU, 
Ludhiana 32. LM13 (FP of PMH-1)  1.00 1.00 0.00 

33. LM14 (MP of PMH-1)  0.50 0.70 0.20 

34. LM23 (FP of PMH-10)  2.00 3.50 1.50 

35. LM24 (MP of PMH-10)  1.00 1.50 0.50 

36. Praptap Makka-3 (EC3108) 2005 2.00 - - MPUAT, 
Udaipur 37. Pratap Hybrid-3 2015 9.00 7.50 -1.50 

38. UMI1201 (FP of CoH (M) 8) 2013 0.40 - - TNAU, 
Coimbatore 39. UMI1230 (MP of CoH (M) 8) 2013 0.36 - - 

40. BML45 (FP of DHM121) 2014 4.16 12.00 7.84 PJTSAU, 
MRC, 
Hyderabad 

41. BML6 (MP of DHM121) 2014 2.08 96.50 94.42 

42. BML45 (FP of DHM121) 2014 0.35 - - 

43. BML6 (MP of DHM121) 2014 0.15 - - 

44. BML6 (FP of DHM-117) 2010 0.16 - - 

45. BML7 (MP of DHM-117) 2010 0.08 - - 

46. BML6 (FP of DHM117) 2010 6.00 - - 

47. BML7 (MP of DHM117) 2010 3.30 - - 

48. BML45 (FP of DHM121)  0.35 - - 

49. V407 (FP of Vivek Maize 
Hybrid-53) 

2014 0.40 0.40 0.00 VPKAS, 
Almora 

50. V409 (MP of Vivek Maize 
Hybrid-53) 

2014 0.20 0.20 0.00 

51. V433 (FP of  Vivek Maize 
Hybrid-57) 

2018 0.65 0.35 -0.30 

52. V412 (MP of  Vivek Maize 
Hybrid-57) 

2018 0.25 1.20 0.95 

53. V407 (FP of Vivek Maize 
Hybrid-53) 

2014 0.1 0.20 0.10 

54. V409 (MP of Vivek Maize 
Hybrid-53) 

2014 0.06 0.20 0.14 

55. V373 (FP of Vivek Maize 
Hybrid-45) 

2013 0.5 4.48 3.98 

56. V390 (MP of Vivek Maize 
Hybrid-45) 

2013 0.26 0.95 0.69 

57. Vivek Sankul Makka-31 (VL103)  2005 1.00 - - 

58. Vivek Sankul Makka-35  2.00 4.80 2.80 

59. Azad Kamal (R-9803)  2005 5.00 8.25 3.25 CSAUA&T, 
Kanpur 

Note: FP: Female Parent        MP: Male Parent

HKI 193-1

(FP of DMRH 1301)
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ANNEXURE-IV

 

Sl. 
No. 

Variety Year of 
Notification

Quantity in Quintal Producing 
InstituteAllocation 

BSP I
Production Surplus/Deficit 

over DAC Indent

1. CML161 (FP of Shaktiman 4)  2006 0.01 0.95 0.94 RAU, Dholi 

2. CML169 (MP of Shaktiman 4) 2006 0.01 0.3 0.29 

3. PML 93 (FP of PJMH 1) 2018 0.40 0.60 0.20 IARI, New 
Delhi 4. PML105 (MP of PJMH 1) 2018 0.20 0.40 0.20 

5 Pusa Composite 4 (Composite
8551)

 2005 0.50 1.50 1.00 

6. Gujarat Anand Yellow Maize 
Hybrid 1 

 0.01 4.00 3.99 Godhra 
(Gujarat)  

7.  (FP of HQPM 7) 2008 0.05 0.05 0.00 CCS, HAU, 
Karnal 8. HKI 161 (MP of HQPM 7) 2008 0.02 0.02 0.00 

9. HKI 193-1 (FP of HQPM1) 2007 1.18 0.58 -0.60 

10 HKI 163 (MP of HQPM 1) 2007 0.15 0.15 0.00 

11. HKI 163 (FP of HQPM 5) 2007 1.28 0.79 -0.49 

12. HKI 161 (MP of HQPM 5) 2007 0.25 0.25 0.00 

13. HKI 193-2 (FP of HPQM 4)  0.05 0.05 0.00 

14. HKI 161 (MP of HPQM 4)  0.02 0.02 0.00 

15. Giriza 2016 0.10 2.50 2.40 CSKHPKV, 
HAREC, 
Bajaura 

16. Bajaura Makka 2016 0.40 3.11 2.71 

17. Shalimar Pop Corn 1 (KDPC 2)  2017 5.00 5.00 0.00 SKUA&T, 
Srinagar 

18. Birsa Vikas Makka 2 2005 1.76 1.95 0.19 BAU, 
Ranchi 

19. Jawahar Maize 218  8.50 40.00 31.50 JNKVV, 
Chhindwara 
or RVSKVV 
Gwalior or 
JNKVV, 
Jabalpur 

20. Jawahar Vikas Maize 421 
 

2007 4.50 - - 

21. QMISC 1407 (FP of Phule 
Madhu) 

2017 0.05 - - Kolhapur 

22. QMISC 1408 (MP of Phule 
Madhu) 

2017 0.02 - - 

23. QMI 1403 (FP of Phule Maharshi) 2017 0.05 - - 

24. QMI 1401 (MP of Phule 
Maharshi) 

2017 0.02 - - 

25. BML 6 (FP of DMRH 1305) 2018 0.20 3.5 3.30 IIMR, 
Ludhiana 26. IML 418-1 (MP of DMRH1305) 2018 0.10 0.40 0.30 

27. BML 6  2017 1.40 10.00 8.60 

 
   

Sl. 
No. 

Variety Year of 
Notification 

 Quantity in Quintal Producing 
Institute Allocation 

BSP-I 
Production Surplus/Deficit 

over DAC Indent

28. HKI163 (MP of DMRH1301) 2017 0.80 8.00 7.20  

29. V373 (FP of DMRH1308) 2018 0.20 10.00 9.80 

30. HKI1105 (MP of DMRH1308) 2018 0.10  - - 

31. Vijay Composite Makka 1969 0.50 0.50 0.00 PAU, 
Ludhiana 32. LM13 (FP of PMH-1)  1.00 1.00 0.00 

33. LM14 (MP of PMH-1)  0.50 0.70 0.20 

34. LM23 (FP of PMH-10)  2.00 3.50 1.50 

35. LM24 (MP of PMH-10)  1.00 1.50 0.50 

36. Praptap Makka-3 (EC3108) 2005 2.00 - - MPUAT, 
Udaipur 37. Pratap Hybrid-3 2015 9.00 7.50 -1.50 

38. UMI1201 (FP of CoH (M) 8) 2013 0.40 - - TNAU, 
Coimbatore 39. UMI1230 (MP of CoH (M) 8) 2013 0.36 - - 

40. BML45 (FP of DHM121) 2014 4.16 12.00 7.84 PJTSAU, 
MRC, 
Hyderabad 

41. BML6 (MP of DHM121) 2014 2.08 96.50 94.42 

42. BML45 (FP of DHM121) 2014 0.35 - - 

43. BML6 (MP of DHM121) 2014 0.15 - - 

44. BML6 (FP of DHM-117) 2010 0.16 - - 

45. BML7 (MP of DHM-117) 2010 0.08 - - 

46. BML6 (FP of DHM117) 2010 6.00 - - 

47. BML7 (MP of DHM117) 2010 3.30 - - 

48. BML45 (FP of DHM121)  0.35 - - 

49. V407 (FP of Vivek Maize 
Hybrid-53) 

2014 0.40 0.40 0.00 VPKAS, 
Almora 

50. V409 (MP of Vivek Maize 
Hybrid-53) 

2014 0.20 0.20 0.00 

51. V433 (FP of  Vivek Maize 
Hybrid-57) 

2018 0.65 0.35 -0.30 

52. V412 (MP of  Vivek Maize 
Hybrid-57) 

2018 0.25 1.20 0.95 

53. V407 (FP of Vivek Maize 
Hybrid-53) 

2014 0.1 0.20 0.10 

54. V409 (MP of Vivek Maize 
Hybrid-53) 

2014 0.06 0.20 0.14 

55. V373 (FP of Vivek Maize 
Hybrid-45) 

2013 0.5 4.48 3.98 

56. V390 (MP of Vivek Maize 
Hybrid-45) 

2013 0.26 0.95 0.69 

57. Vivek Sankul Makka-31 (VL103)  2005 1.00 - - 

58. Vivek Sankul Makka-35  2.00 4.80 2.80 

59. Azad Kamal (R-9803)  2005 5.00 8.25 3.25 CSAUA&T, 
Kanpur 

Note: FP: Female Parent        MP: Male Parent

HKI 193-1

(FP of DMRH 1301)
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Topic  Programme Venue Date

भारत म� म�ा की वत�मान 

��थित एवं उपयोिगता

Silent Revolution in 
Maize - Challenges in 
Hand

Three  days  farmers 
training programme on 
“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो की आय 

दोगुना करना”

Maize breeding in India 
– current status & future 
challenges

Special Seminar

National Seminar “Maize 
Improvement for Stress 
Tolerance & Bio forti-
fication in Climate Smart 
Agriculture”

ICAR-IIMR, Ludhiana

College of Agriculture, 
VisvaBharati, Sriniketan

January 7-9, 2020

February 18, 2020

August 4, 2020

Online awareness-cum-
training programme on 
"Management of  fall 
armyworm (FAW) in 
Jammu and Kashmir”

One-day online Technical 
Webinar-cum-training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm  in  NEH 
region”

One-day online Technical 
Webinar-cum-training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm  in  NWH 
region”

One-day online Technical 
Webinar-cum-training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm’ Maharashtra, 
MP, Chhattisgarh and 
Odisha  

I C A R - I I M R   a n d 
SKUAST-K, Srinagar

August 18, 2020CIBRC Recommen-
dations and FAMEWS 
APP

ICAR-IIMR  and FAO 
India

September 4, 2020 CIBRC Recommen-
dations, natural enemies 
on FAW and FAMEWS 
APP

ICAR-IIMR  and FAO 
India

September 10, 2020  CIBRC Recommen-
dations and FAMEWS 
APP

ICAR-IIMR  and FAO 
India

September 18, 2020  CIBRC Recommen-
dations and FAMEWS 
APP

Online awareness-cum-
training programme on 
"Management of fal l 
armyworm (FAW) in 
Himachal Pradesh" 

ICAR-IIMR, Ludhiana  
a n d   C S K   H P K V, 
Palampur

August 7, 2020POP for management of 
FAW in different types 
of corn

Dr. J. C.
Sekhar 

LECTURES /TV/ RADIO TALKS
Scientist   

Dr. Sujay
Rakshit

Dr. Sujay
Rakshit

Dr. Sujay
Rakshit

Maize for Bio ethanol 
production: Potential 
and Challenges

National Seminar on step 
ahead towards Future 
Fuel

ISMA and NSI October 15, 2020Dr. Sujay
Rakshit

M a i z e  f o r  F o o d 
Nutrition and Economic 
Security

National  Seminar on 
World Food Day 2020 - 
“Grow Nourish Sustain 
Together”

SKUAST, Kashmir October 17, 2020Dr. Sujay
Rakshit

Dr. J. C.
Sekhar 

Dr. J. C.
Sekhar 

Dr. J. C.
Sekhar 

Dr. J. C.
Sekhar 

Scientist   Topic  Programme Venue Date

Dr. J. C.
Sekhar 

Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm in NEPZ

Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm in Rajasthan, 
Gujarat and Haryana 
states

ICAR-IIMR  and FAO 
India

October 9,
2020

CIBRC Recommen-
dations and FAMEWS 
APP

ICAR-IIMR and FAO 
India

October 15,
2020

CIBRC Recommen-
dations and FAMEWS 
APP

Virtual  Webinar  on 
“Marketing of Rabi maize 
and hybrid seed during 
Covid-19 period”

CCSNIAM, Jaipur May 14,
2020

St ra t eg ie s  o f  ag r i -
cultural marketing to 
tackle the Covid-19 
situation

Dr. S.B.
Singh

Dr. J. C.
Sekhar 

Vir tual   Webinar  on 
Maize for Farmers 

I n t e r n a t i o n a l   We b 
conference on “Global 
Research Initiatives for 
Sustainable Agriculture 
&  Allied   Sciences” 

संकर म�ा की वै�ािनक खेती, 

बीज उ�ादन तकनीकी व फॉल 

आम�वम� कीट का �बंधन व 

रणनीितयां िवषय पर अनुसूिचत 

जनजाित के कृषको ं के िलये 

पांच िदवसीय रा�ीय �िष�ण �
काय��म

Yara Fertilizer India Pvt. 
Ltd.

Online Web conference 
by Astha Foundation, 
Meerut  (GRISAAS-
2020)

RMR&SPC, Begusarai, 
Bihar

September 22,
2020

December 29,
2020

January 20,
2020

म�ा म� उ� आय व् लाभ 

हेतु िवक�

L e a d   l e c t u r e   o n 
Breed ing   C l imate 
Resil ient maize for 
Bihar

म�ाः  एक प�रचय

म�े की खेती म� अंतरवत� 

फसल �णाली �ारा अिधक 

आय की �ा��

फॉल आम�वम� िवनाषकारी 

कीट का �बंधन व रोकथाम

िकसानो ंकी आय दुगुनी करने 

हेतु संकर म�ा बीज 

उ�ादन तकनीक

संकर म�ा बीज �सं�रण, 

संवध�न, सं�हण, �माणीकरण 

एवं िवपणन तकनीकी

गुणव�ा यु� �ोटीन म�ा 

की खेती �ारा सामािजक 

पोषण सुर�ा

January 21,
2020

January 21,
2020

January 23,
2020

January 23,
2020

January 23,
2020

Dr. S.B.
Singh

Dr. S.B.
Singh

Dr. S.B.
Singh

म�ा की फसल म� फॉल 

आम�वम� की पहचान व 

रासायिनक रोकथाम

म�ा फसल म� सू� पोषक 

त�ो ं की कमी के ल�ण व 

�बंधन

िकसानो ंकी आय दुगुनी करने 

हेतु संकर म�ा बीज 

उ�ादन तकनीक

संकर म�ा व इसके बीज 

उ�ादन फसल म� फॉल 

आम�वम� कीट की रोकथाम व 

�बंधन िवषय पर कृषक 

�िष�ण काय��म

RMR&SPC, Begusarai, 
Bihar

February 17-18,
2020

Dr. S.B.
Singh

BAU, Sabour

Institutionalizing COVID 
Perio Innovations in 
Agricultural Marketing

May 15,
2020

C r o p  m a n a g e m e n t 
activities in rabi maize 
and seed production

Dr. S.B.
Singh

CCSNIAM, Jaipur
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Topic  Programme Venue Date

भारत म� म�ा की वत�मान 

��थित एवं उपयोिगता

Silent Revolution in 
Maize - Challenges in 
Hand

Three  days  farmers 
training programme on 
“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो की आय 

दोगुना करना”

Maize breeding in India 
– current status & future 
challenges

Special Seminar

National Seminar “Maize 
Improvement for Stress 
Tolerance & Bio forti-
fication in Climate Smart 
Agriculture”

ICAR-IIMR, Ludhiana

College of Agriculture, 
VisvaBharati, Sriniketan

January 7-9, 2020

February 18, 2020

August 4, 2020

Online awareness-cum-
training programme on 
"Management of  fall 
armyworm (FAW) in 
Jammu and Kashmir”

One-day online Technical 
Webinar-cum-training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm  in  NEH 
region”

One-day online Technical 
Webinar-cum-training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm  in  NWH 
region”

One-day online Technical 
Webinar-cum-training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm’ Maharashtra, 
MP, Chhattisgarh and 
Odisha  

I C A R - I I M R   a n d 
SKUAST-K, Srinagar

August 18, 2020CIBRC Recommen-
dations and FAMEWS 
APP

ICAR-IIMR  and FAO 
India

September 4, 2020 CIBRC Recommen-
dations, natural enemies 
on FAW and FAMEWS 
APP

ICAR-IIMR  and FAO 
India

September 10, 2020  CIBRC Recommen-
dations and FAMEWS 
APP

ICAR-IIMR  and FAO 
India

September 18, 2020  CIBRC Recommen-
dations and FAMEWS 
APP

Online awareness-cum-
training programme on 
"Management of fal l 
armyworm (FAW) in 
Himachal Pradesh" 

ICAR-IIMR, Ludhiana  
a n d   C S K   H P K V, 
Palampur

August 7, 2020POP for management of 
FAW in different types 
of corn

Dr. J. C.
Sekhar 

LECTURES /TV/ RADIO TALKS
Scientist   

Dr. Sujay
Rakshit

Dr. Sujay
Rakshit

Dr. Sujay
Rakshit

Maize for Bio ethanol 
production: Potential 
and Challenges

National Seminar on step 
ahead towards Future 
Fuel

ISMA and NSI October 15, 2020Dr. Sujay
Rakshit

M a i z e  f o r  F o o d 
Nutrition and Economic 
Security

National  Seminar on 
World Food Day 2020 - 
“Grow Nourish Sustain 
Together”

SKUAST, Kashmir October 17, 2020Dr. Sujay
Rakshit

Dr. J. C.
Sekhar 

Dr. J. C.
Sekhar 

Dr. J. C.
Sekhar 

Dr. J. C.
Sekhar 

Scientist   Topic  Programme Venue Date

Dr. J. C.
Sekhar 

Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm in NEPZ

Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm in Rajasthan, 
Gujarat and Haryana 
states

ICAR-IIMR  and FAO 
India

October 9,
2020

CIBRC Recommen-
dations and FAMEWS 
APP

ICAR-IIMR and FAO 
India

October 15,
2020

CIBRC Recommen-
dations and FAMEWS 
APP

Virtual  Webinar  on 
“Marketing of Rabi maize 
and hybrid seed during 
Covid-19 period”

CCSNIAM, Jaipur May 14,
2020

St ra t eg ie s  o f  ag r i -
cultural marketing to 
tackle the Covid-19 
situation

Dr. S.B.
Singh

Dr. J. C.
Sekhar 

Vir tual   Webinar  on 
Maize for Farmers 

I n t e r n a t i o n a l   We b 
conference on “Global 
Research Initiatives for 
Sustainable Agriculture 
&  Allied   Sciences” 

संकर म�ा की वै�ािनक खेती, 

बीज उ�ादन तकनीकी व फॉल 

आम�वम� कीट का �बंधन व 

रणनीितयां िवषय पर अनुसूिचत 

जनजाित के कृषको ं के िलये 

पांच िदवसीय रा�ीय �िष�ण �
काय��म

Yara Fertilizer India Pvt. 
Ltd.

Online Web conference 
by Astha Foundation, 
Meerut  (GRISAAS-
2020)

RMR&SPC, Begusarai, 
Bihar

September 22,
2020

December 29,
2020

January 20,
2020

म�ा म� उ� आय व् लाभ 

हेतु िवक�

L e a d   l e c t u r e   o n 
Breed ing   C l imate 
Resil ient  maize for 
Bihar

म�ाः  एक प�रचय

म�े की खेती म� अंतरवत� 

फसल �णाली �ारा अिधक 

आय की �ा��

फॉल आम�वम� िवनाषकारी 

कीट का �बंधन व रोकथाम

िकसानो ंकी आय दुगुनी करने 

हेतु संकर म�ा बीज 

उ�ादन तकनीक

संकर म�ा बीज �सं�रण, 

संवध�न, सं�हण, �माणीकरण 

एवं िवपणन तकनीकी

गुणव�ा यु� �ोटीन म�ा 

की खेती �ारा सामािजक 

पोषण सुर�ा

January 21,
2020

January 21,
2020

January 23,
2020

January 23,
2020

January 23,
2020

Dr. S.B.
Singh

Dr. S.B.
Singh

Dr. S.B.
Singh

म�ा की फसल म� फॉल 

आम�वम� की पहचान व 

रासायिनक रोकथाम

म�ा फसल म� सू� पोषक 

त�ो ं की कमी के ल�ण व 

�बंधन

िकसानो ंकी आय दुगुनी करने 

हेतु संकर म�ा बीज 

उ�ादन तकनीक

संकर म�ा व इसके बीज 

उ�ादन फसल म� फॉल 

आम�वम� कीट की रोकथाम व 

�बंधन िवषय पर कृषक 

�िष�ण काय��म

RMR&SPC, Begusarai, 
Bihar

February 17-18,
2020

Dr. S.B.
Singh

BAU, Sabour

Institutionalizing COVID 
Perio Innovations in 
Agricultural Marketing

May 15,
2020

C r o p  m a n a g e m e n t 
activities in rabi maize 
and seed production

Dr. S.B.
Singh

CCSNIAM, Jaipur
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Scientist   Topic  Programme Venue Date

Dr. Suby
S.B. 

One-day online Technical 
Webinar cum training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm”

One-day online Technical 
Webinar cum training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm in Rajasthan, 
Gu ja ra t and  Haryana 
states” 

ICAR-IIMR and FAO 
India

ICAR-IIMR and FAO 
India

September 18,
2020  

October 15,
2020

Monitoring, scouting 
and management of fall 
armyworm (FAW)

Monitoring, Scouting 
and management of fall 
armyworm (FAW)

Scientist   Topic  Programme Venue Date

म�ा की फसल म� फा◌ॅल 

आम�वम� की पहचान व 

रासायिनक रोकथाम”

म�ा फसल म� सू� पोषक 

त�ो ंकी कमी के ल�ण व �बंधन

िकसानो ंकी आय दुगुनी करने हेतु 

संकर म�ा बीज उ�ादन 

तकनीक

“अनुसुिचत जाित के कृषको ंके िलए 

म�ा व इसके बीज उ�ादन 

फसल म� फा◌ॅल आम�वम� कीट की 

रोकथाम व �बंधन िवषय पर 

�िश�ण काय��म ” 

RMR&SPC, Begusarai, 
Bihar

February 19,
2020

Dr. S.B.
Singh

November 6,
2020

December 29,
2020

December 23,
2020

December 29,
2020

December 5,
2020

Seed    p roduc t ion 
technology  of  single 
cross  hybrid  DMRH 
1301, DMRH 1308 and 
DHM 117  

��्ता के �ारा कैसे बच� व 

बचाएँ अपने प�रवार को कोरोना 

महामारी व अ� िबमा�रयो ंसे

नए कृिष कानूनो ंसे िकसान कैसे 

उठाय� लाभ

Oral  presentation  on 
Assessing  impact  of 
cold  temperature  at 
g rowth   and   p re -
flowering  in  winter 
maize

R e g i o n a l    M a i z e 
Research  and  Seed 
Production  Centre 
Begusarai – A report to 
Farmers

A Training programme for 
BRBN officers/staff and 
farmers on “Single cross 
maize hybrid seed pro-
duction  technique” (एकल 

संकर म�ा बीज उ�ादन 

तकिनकी)

“�छता पखवाड़ा - एक कदम 

�छता की ओर” 

रा�ीय िकसान िदवस�

International    Web 
conference on Global 
Research Initiatives for 
Sustainable Agriculture 
& Al l i ed   Sc iences , 
(GRISAAS-2020)

Stars of Begusarai on 
KV  Studio,  A  Local  TV 
Channel of Begusarai

RMR&SPC,  Campus 
Vishnupur, Begusarai

RMR SPC, Kushma-
haut, Begusarai, Bihar

RMR&SPC, Kushma-
haut, Begusarai

Online Web conference 
by Astha Foundation, 
Meerut

Dr.  Roshan Kumar, 
Correspondent   KV, 
Studio

August 7,
2020

August 18,
2020

Monitoring, Scouting 
and management of fall 
armyworm (FAW)

Monitoring, scouting 
and management of fall 
armyworm (FAW)

Online awareness-cum-
training programme on 
"Management of fal l 
armyworm (FAW) in 
Himachal Pradesh" 

Online awareness-cum-
training programme on 
“Management of fall 
armyworm  (FAW)  in 
Jammu and Kashmir”

ICAR-IIMR, Ludhiana 
a n d   C S K   H P K V, 
Palampur

I C A R - I I M R   a n d 
SKUAST-K, Srinagar

September 10,
2020

Monitoring, scouting 
and management of fall 
armyworm (FAW)

One-day online Technical 
Webinar cum training 
on “Integrated  Pest 
Management for maize 
c rop   w i th   spec ia l 
reference   to   fall 
armyworm  in  NWH 
region”

ICAR-IIMR and FAO 
India

Dr. Suby
S.B. 

Dr. P.L.
Soujanya

Online awareness-cum-
training programme on 
"Management of fal l 
armyworm (FAW) in 
Himachal Pradesh" 

Online awareness-cum-
training programme on 
"Management of  fall 
armyworm (FAW) in 
Jammu and Kashmir”

One-day online Technical 
Webinar cum training 
o n  “ I n t e g r a t e d  P e s t 
Management  for  maize 
c rop   w i th   spec ia l 
r e f e r e n c e   t o   f a l l 
armyworm  in  NWH 
region”

One-day online Technical 
Webinar cum training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm”

One-day online Technical 
Webinar cum training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm in Rajasthan, 
Gujarat and Haryana 
states”

ICAR-IIMR, Ludhiana  
a n d   C S K   H P K V, 
Palampur

I C A R - I I M R   a n d 
SKUAST-K, Srinagar

ICAR-IIMR, and FAO 
India

August 7,
2020

August 18,
2020

September 10,
2020  

September 18,
2020  

October 15,
2020

Biology and Identi-
fication of fall army 
worm

Biology and Identi-
fication of fall army 
worm

Insect pests of maize, 
biology and Identi-
fication of fall army 
worm

Biology and Identi-
fication of fall army 
worm

Biology and Identi-
fication of fall army 
worm

ICAR-IIMR, and FAO 
India

ICAR-IIMR, and FAO 
India

Dr. Aditya
Kumar Singh 

Three  days  farmer 
training programme on 
“उ�राखंड म� म�ा की उ�त खेती 

�ारा िकसानो की आय दोगुना 

करना”

ICAR-IIMR, Ludhiana January 7-9,
2020

म�ा उ�ादन की आधुिनक 

तकनीके एवं संरि�त खेती

Dr. S.B.
Singh

Dr. S.B.
Singh

Dr. S.B.
Singh

Dr. S.B.
Singh

Dr. S.B.
Singh

Dr. Suby
S.B. 

Dr. Suby
S.B. 

Dr. Suby
S.B. 

Dr. P.L.
Soujanya

Dr. P.L.
Soujanya

Dr. P.L.
Soujanya

Dr. P.L.
Soujanya
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Scientist   Topic  Programme Venue Date

Dr. Suby
S.B. 

One-day online Technical 
Webinar cum training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm”

One-day online Technical 
Webinar cum training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm in Rajasthan, 
Gu ja ra t and  Haryana 
states” 

ICAR-IIMR and FAO 
India

ICAR-IIMR and FAO 
India

September 18,
2020  

October 15,
2020

Monitoring, scouting 
and management of fall 
armyworm (FAW)

Monitoring, Scouting 
and management of fall 
armyworm (FAW)

Scientist   Topic  Programme Venue Date

म�ा की फसल म� फा◌ॅल 

आम�वम� की पहचान व 

रासायिनक रोकथाम”

म�ा फसल म� सू� पोषक 

त�ो ंकी कमी के ल�ण व �बंधन

िकसानो ंकी आय दुगुनी करने हेतु 

संकर म�ा बीज उ�ादन 

तकनीक

“अनुसुिचत जाित के कृषको ंके िलए 

म�ा व इसके बीज उ�ादन 

फसल म� फा◌ॅल आम�वम� कीट की 

रोकथाम व �बंधन िवषय पर 

�िश�ण काय��म ” 

RMR&SPC, Begusarai, 
Bihar

February 19,
2020

Dr. S.B.
Singh

November 6,
2020

December 29,
2020

December 23,
2020

December 29,
2020

December 5,
2020

Seed    p roduc t ion 
technology  of  single 
cross  hybrid  DMRH 
1301, DMRH 1308 and 
DHM 117  

��्ता के �ारा कैसे बच� व 

बचाएँ अपने प�रवार को कोरोना 

महामारी व अ� िबमा�रयो ंसे

नए कृिष कानूनो ंसे िकसान कैसे 

उठाय� लाभ

Oral  presentation  on 
Assessing  impact  of 
cold  temperature  at 
g rowth   and   p re -
flowering  in  winter 
maize

R e g i o n a l    M a i z e 
Research  and  Seed 
Production  Centre 
Begusarai – A report to 
Farmers

A Training programme for 
BRBN officers/staff and 
farmers on “Single cross 
maize hybrid seed pro-
duction  technique” (एकल 

संकर म�ा बीज उ�ादन 

तकिनकी)

“�छता पखवाड़ा - एक कदम 

�छता की ओर” 

रा�ीय िकसान िदवस�

International    Web 
conference on Global 
Research Initiatives for 
Sustainable Agriculture 
& Al l i ed   Sc iences , 
(GRISAAS-2020)

Stars of Begusarai on 
KV  Studio,  A  Local  TV 
Channel of Begusarai

RMR&SPC,  Campus 
Vishnupur, Begusarai

RMR SPC, Kushma-
haut, Begusarai, Bihar

RMR&SPC, Kushma-
haut, Begusarai

Online Web conference 
by Astha Foundation, 
Meerut

Dr.  Roshan Kumar, 
Correspondent   KV, 
Studio

August 7,
2020

August 18,
2020

Monitoring, Scouting 
and management of fall 
armyworm (FAW)

Monitoring, scouting 
and management of fall 
armyworm (FAW)

Online awareness-cum-
training programme on 
"Management of fal l 
armyworm (FAW) in 
Himachal Pradesh" 

Online awareness-cum-
training programme on 
“Management of fall 
armyworm  (FAW)  in 
Jammu and Kashmir”

ICAR-IIMR, Ludhiana 
a n d   C S K   H P K V, 
Palampur

I C A R - I I M R   a n d 
SKUAST-K, Srinagar

September 10,
2020

Monitoring, scouting 
and management of fall 
armyworm (FAW)

One-day online Technical 
Webinar cum training 
on “Integrated  Pest 
Management for maize 
c rop   w i th   spec ia l 
reference   to   fall 
armyworm  in  NWH 
region”

ICAR-IIMR and FAO 
India

Dr. Suby
S.B. 

Dr. P.L.
Soujanya

Online awareness-cum-
training programme on 
"Management of fal l 
armyworm (FAW) in 
Himachal Pradesh" 

Online awareness-cum-
training programme on 
"Management of  fall 
armyworm (FAW) in 
Jammu and Kashmir”

One-day online Technical 
Webinar cum training 
o n  “ I n t e g r a t e d  P e s t 
Management  for  maize 
c rop   w i th   spec ia l 
r e f e r e n c e   t o   f a l l 
armyworm  in  NWH 
region”

One-day online Technical 
Webinar cum training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm”

One-day online Technical 
Webinar cum training on 
“Integrated Pest Manage-
ment for maize crop with 
special reference to fall 
armyworm in Rajasthan, 
Gujarat and Haryana 
states”

ICAR-IIMR, Ludhiana  
a n d   C S K   H P K V, 
Palampur

I C A R - I I M R   a n d 
SKUAST-K, Srinagar

ICAR-IIMR, and FAO 
India

August 7,
2020

August 18,
2020

September 10,
2020  

September 18,
2020  

October 15,
2020

Biology and Identi-
fication of fall army 
worm

Biology and Identi-
fication of fall army 
worm

Insect pests of maize, 
biology and Identi-
fication of fall army 
worm

Biology and Identi-
fication of fall army 
worm

Biology and Identi-
fication of fall army 
worm

ICAR-IIMR, and FAO 
India

ICAR-IIMR, and FAO 
India

Dr. Aditya
Kumar Singh 

Three  days  farmer 
training programme on 
“उ�राखंड म� म�ा की उ�त खेती 

�ारा िकसानो की आय दोगुना 

करना”

ICAR-IIMR, Ludhiana January 7-9,
2020

म�ा उ�ादन की आधुिनक 

तकनीके एवं संरि�त खेती

Dr. S.B.
Singh

Dr. S.B.
Singh

Dr. S.B.
Singh

Dr. S.B.
Singh

Dr. S.B.
Singh

Dr. Suby
S.B. 

Dr. Suby
S.B. 

Dr. Suby
S.B. 

Dr. P.L.
Soujanya

Dr. P.L.
Soujanya

Dr. P.L.
Soujanya

Dr. P.L.
Soujanya
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Scientist   Topic  Programme Venue Date

Dr. S.L. Jat Agro- techniques of 
FAW management in 
Western Himalayan 
Region

Scientist   Topic  Programme Venue Date

खा� एवं पोषण सुर�ा हेतु 

गुणव�ा यु� �ोटीन म�ा 

(QPM) की खेती

Dr. Ramesh
Kumar 

Three  days  farmer 
training programme on 
“उ�राखंड म� म�ा की उ�त खेती 

�ारा िकसानो की आय दोगुना 

करना”

ICAR-IIMR, Ludhiana January 7-9,
2020

म�ा का हरे चारे एवं साईलेज के 

�प म� उपयोग

Dr. Dharam
Paul 

Three  days  farmer 
training programme on 
“उ�राखंड म� म�ा की उ�त खेती 

�ारा िकसानो की आय दोगुना 

करना”

ICAR-IIMR, Ludhiana January 7-9,
2020

िविभ� कृिष प�र��थितिकयो ं मे 

म�ा की खेती के िलए उपयु� 

िक�ो ंका चुनाव

Dr. M.C.
Dagla

Three  days  farmer 
training programme on 
“उ�राखंड म� म�ा की उ�त खेती 

�ारा िकसानो की आय दोगुना 

करना”

ICAR-IIMR, Ludhiana January 7-9,
2020

Strategies of agricultural 
marketing to tackle the 
Covid-19 situation

Chaudhary  Charan 
Singh National Institute 
o f     A g r i c u l t u r a l 
M a r k e t i n g    ( C C S 
NIAM),  Jaipur

May 15,
2020

Maize: Crop and Post- 
harvest management 
d u r i n g   C o v i d - 1 9 
situations

Dr. S.L. Jat िकसान की बात काय��म

हे�ो िकसान लाइव काय��म

िकसान की बात काय��म

हे�ो िकसान लाइव काय��म

Five  weeks  training 
programme on "Compe-
t i t ive   examina t ion : 
AIEEA (PG) JRF, AICE-
JRF/SRF (Ph.D.) and 
ICAR-NET/ARS” during 
02 July -09 August, 2020 
by MPKV, Rahuri

जनवरी 10, 2020 

जुलाई 29, 2020

जून 9, 2020

जून 9, 2020

July 7, 2020

म�ा की देखभाल

रबी म�ा की देखभाल

म�ा की उ�त खेती

म�ा की खेती

Soil  Fertility  and 
Fertilizer Use

ऍफ़ एम गो�

डीडी िकसान

ऍफ़ एम गो�

डीडी िकसान

Zoom platform virtual 
meeting

खरीफ म�ा की देखभाल

खरीफ म�ा की देखभाल

Agro- techniques of 
FAW management in 
Himachal Pradesh

Agro- techniques of 
FAW Management

Agro-techniques of 
FAW management in 
Rajasthan

हे�ो िकसान लाइव काय��म

िकसान की बात काय��म

Online awareness-cum-
training programme on 
fall armyworm (FAW) for 
Himachal Pradesh

Online awareness-cum-
training programme on 
"Management of  fall 
armyworm (FAW) in 
Jammu and Kashmir”

Webinar-cum-training for 
FAW management in 
Bundi   d is t r ic ts   of 
Rajasthan

 डीडी िकसान

ऍफ़एम गो�

ICAR-IIMR, Ludhiana 
a n d  C S K  H P K V, 
Palampur 

I C A R - I I M R  a n d 
SKUAST-K, Srinagar

Zoom platform virtual 
meeting

जुलाई 15, 2020

जुलाई 21, 2020 

August 7, 2020

August18, 2020

September 1, 2020

Agro- techniques of 
FAW management in 
NEH region

Technical webinar for 
FAW IPM NEH

Zoom platform virtual 
meeting

September 4, 2020

Zoom platform virtual 
meeting

September 10,
2020

Technical Webinar for 
FAW  I P M  We s t e r n 
Himalayan Zone

Agro- techniques of 
FAW Management with 
reference   to  Indian 
context

ICAR-IIMR  and FAO 
India

September 18,
2020  

One-day online Technical 
Webinar cum training on 
“Integrated Pest Manage-
ment for maize crop  with  
special reference  to  fall 
armyworm” 

Methodologies  for 
a s s e s s m e n t     o f 
efficiencies in diver-
sified cropping system

Zoom platform virtual 
meeting

October 5,
2020

Online training program 
on “Secondary Agri-
culture for Doubling 
Farmers Income: Using 
Efficient Technologies” 5-
11 October,  2020 by 
Division of Agronomy, 
Faculty of Agriculture, 
Wadura, SKUAST-K.

Agro- techniques of 
FAW Management in 
Eastern India

Agro- techniques of 
FAW Management in 
Central Plateau and 
Hills

रबी म�ा की बुवाई

रबी म�ा की देखभाल

Zoom platform virtual 
meeting

Zoom platform virtual 
meeting

ऍफ़एम गो�

ऍफ़एम गो�

October 9, 2020

October 15, 2020

अ�ूबर 26, 2020 

िदस�र 18, 2020 

Technical Webinar for 
Eastern India

Technical Webinar for 
FAW IPM Central Plateau 
and Hills

िकसान की बात काय��म

िकसान की बात काय��म

Dr. Bharat
Bhusan

Dr. Abhijit 
Kumar Das 

Dr. Pardeep
Kumar 

Dr. Alla Singh

खा� एवं पोषण सुर�ा म� 

म�ा की उपयोिगता

पॉप कॉन� की खेती एवं 

उपयोिगता

बेबी कॉन� एवं मीठी म�ा की 

उ�ादन तकनीके

म�ा की औ�ोिगक �े� मे 

उपयोिगता

ICAR-IIMR, Ludhiana

ICAR-IIMR, Ludhiana

ICAR-IIMR, Ludhiana

ICAR-IIMR, Ludhiana

January 7-9,
2020

January 7-9,
2020

January 7-9,
2020

January 7-9,
2020

T h r e e  d a y s  f a r m e r 
training programme on 
“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो की आय 

दोगुना करना”

T h r e e  d a y s  f a r m e r 
training programme on 
“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो की आय 

दोगुना करना”

T h r e e  d a y s  f a r m e r 
training programme on 
“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो की आय 

दोगुना करना”

T h r e e  d a y s  f a r m e r 
training programme on 
“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो की आय 

दोगुना करना”

Hkkd`vuqi&Hkkjrh; eDdk vuqla/ku laLFkku
ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

Hkkd`vuqi&Hkkjrh; eDdk vuqla/ku laLFkku
ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

okf"kZd izfrosnu 2020
ANNUAL REPORT 2020

okf"kZd izfrosnu 2020
ANNUAL REPORT 2020

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat
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Scientist   Topic  Programme Venue Date

Dr. S.L. Jat Agro- techniques of 
FAW management in 
Western Himalayan 
Region

Scientist   Topic  Programme Venue Date

खा� एवं पोषण सुर�ा हेतु 

गुणव�ा यु� �ोटीन म�ा 

(QPM) की खेती

Dr. Ramesh
Kumar 

Three  days  farmer 
training programme on 
“उ�राखंड म� म�ा की उ�त खेती 

�ारा िकसानो की आय दोगुना 

करना”

ICAR-IIMR, Ludhiana January 7-9,
2020

म�ा का हरे चारे एवं साईलेज के 

�प म� उपयोग

Dr. Dharam
Paul 

Three  days  farmer 
training programme on 
“उ�राखंड म� म�ा की उ�त खेती 

�ारा िकसानो की आय दोगुना 

करना”

ICAR-IIMR, Ludhiana January 7-9,
2020

िविभ� कृिष प�र��थितिकयो ं मे 

म�ा की खेती के िलए उपयु� 

िक�ो ंका चुनाव

Dr. M.C.
Dagla

Three  days  farmer 
training programme on 
“उ�राखंड म� म�ा की उ�त खेती 

�ारा िकसानो की आय दोगुना 

करना”

ICAR-IIMR, Ludhiana January 7-9,
2020

Strategies of agricultural 
marketing to tackle the 
Covid-19 situation

Chaudhary  Charan 
Singh National Institute 
o f     A g r i c u l t u r a l 
M a r k e t i n g    ( C C S 
NIAM),  Jaipur

May 15,
2020

Maize: Crop and Post- 
harvest management 
d u r i n g   C o v i d - 1 9 
situations

Dr. S.L. Jat िकसान की बात काय��म

हे�ो िकसान लाइव काय��म

िकसान की बात काय��म

हे�ो िकसान लाइव काय��म

Five  weeks  training 
programme on "Compe-
t i t ive   examina t ion : 
AIEEA (PG) JRF, AICE-
JRF/SRF (Ph.D.) and 
ICAR-NET/ARS” during 
02 July -09 August, 2020 
by MPKV, Rahuri

जनवरी 10, 2020 

जुलाई 29, 2020

जून 9, 2020

जून 9, 2020

July 7, 2020

म�ा की देखभाल

रबी म�ा की देखभाल

म�ा की उ�त खेती

म�ा की खेती

Soil  Fertility  and 
Fertilizer Use

ऍफ़ एम गो�

डीडी िकसान

ऍफ़ एम गो�

डीडी िकसान

Zoom platform virtual 
meeting

खरीफ म�ा की देखभाल

खरीफ म�ा की देखभाल

Agro- techniques of 
FAW management in 
Himachal Pradesh

Agro- techniques of 
FAW Management

Agro-techniques of 
FAW management in 
Rajasthan

हे�ो िकसान लाइव काय��म

िकसान की बात काय��म

Online awareness-cum-
training programme on 
fall armyworm (FAW) for 
Himachal Pradesh

Online awareness-cum-
training programme on 
"Management of  fall 
armyworm (FAW) in 
Jammu and Kashmir”

Webinar-cum-training for 
FAW management in 
Bundi   d is t r ic ts   of 
Rajasthan

 डीडी िकसान

ऍफ़एम गो�

ICAR-IIMR, Ludhiana 
a n d  C S K  H P K V, 
Palampur 

I C A R - I I M R  a n d 
SKUAST-K, Srinagar

Zoom platform virtual 
meeting

जुलाई 15, 2020

जुलाई 21, 2020 

August 7, 2020

August18, 2020

September 1, 2020

Agro- techniques of 
FAW management in 
NEH region

Technical webinar for 
FAW IPM NEH

Zoom platform virtual 
meeting

September 4, 2020

Zoom platform virtual 
meeting

September 10,
2020

Technical Webinar for 
FAW  I P M  We s t e r n 
Himalayan Zone

Agro- techniques of 
FAW Management with 
reference   to  Indian 
context

ICAR-IIMR  and FAO 
India

September 18,
2020  

One-day online Technical 
Webinar cum training on 
“Integrated Pest Manage-
ment for maize crop  with  
special reference  to  fall 
armyworm” 

Methodologies  for 
a s s e s s m e n t     o f 
efficiencies in diver-
sified cropping system

Zoom platform virtual 
meeting

October 5,
2020

Online training program 
on “Secondary Agri-
culture for Doubling 
Farmers Income: Using 
Efficient Technologies” 5-
11 October,  2020 by 
Division of Agronomy, 
Faculty of Agriculture, 
Wadura, SKUAST-K.

Agro- techniques of 
FAW Management in 
Eastern India

Agro- techniques of 
FAW Management in 
Central Plateau and 
Hills

रबी म�ा की बुवाई

रबी म�ा की देखभाल

Zoom platform virtual 
meeting

Zoom platform virtual 
meeting

ऍफ़एम गो�

ऍफ़एम गो�

October 9, 2020

October 15, 2020

अ�ूबर 26, 2020 

िदस�र 18, 2020 

Technical Webinar for 
Eastern India

Technical Webinar for 
FAW IPM Central Plateau 
and Hills

िकसान की बात काय��म

िकसान की बात काय��म

Dr. Bharat
Bhusan

Dr. Abhijit 
Kumar Das 

Dr. Pardeep
Kumar 

Dr. Alla Singh

खा� एवं पोषण सुर�ा म� 

म�ा की उपयोिगता

पॉप कॉन� की खेती एवं 

उपयोिगता

बेबी कॉन� एवं मीठी म�ा की 

उ�ादन तकनीके

म�ा की औ�ोिगक �े� मे 

उपयोिगता

ICAR-IIMR, Ludhiana

ICAR-IIMR, Ludhiana

ICAR-IIMR, Ludhiana

ICAR-IIMR, Ludhiana

January 7-9,
2020

January 7-9,
2020

January 7-9,
2020

January 7-9,
2020

T h r e e  d a y s  f a r m e r 
training programme on 
“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो की आय 

दोगुना करना”

T h r e e  d a y s  f a r m e r 
training programme on 
“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो की आय 

दोगुना करना”

T h r e e  d a y s  f a r m e r 
training programme on 
“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो की आय 

दोगुना करना”

T h r e e  d a y s  f a r m e r 
training programme on 
“उ�राखंड म� म�ा की उ�त 

खेती �ारा िकसानो की आय 

दोगुना करना”

Hkkd`vuqi&Hkkjrh; eDdk vuqla/ku laLFkku
ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH
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Code Title of the project  PI  CoPI / CCPI

 Project
Duration

July, 2017 to 
June, 2022

Sensor  guided  nitrogen 
management  in maize based 
cropping  system  under 
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Dr. Dharam Paul

Dr. Bharat Bhushan

Drs. Alla Singh, AK Das, 
Yathish KR

Drs. Dharam Paul, MC 
Dagla

Biochemistry

July, 2017 to 
June, 2022

Development of precision  
conservation  agriculture 
practices  in  cereal  based 
system in Indo-Gagatic Plains

Dr. AK Singh Drs. SL Jat, Deep Mohan 
Mahla ,   Shant i   Devi 
Bamboriya, Mahesh Kumar

AR:IIMR: 
17:09

AR:IIMR:
17:10

AR:IIMR:
17:01

AR:IIMR:
19:02

July, 2016 to
June, 2021

July, 2019 to
June, 2024

Development of banded leaf 
and sheath blight resistant 
transgenic maize

Evaluation of potential of 
maize in the emerging Bio-
based Industry

Dr. Krishan Kumar

Dr. Alla Singh

Drs. Deepak S Bisht,

D r s .  G S  K o c h e r ,  S S 
Dhaliwal, Dharam Paul, 
Ramesh Kumar, BS Jat, 
Shanti Bamboriya, Bharat 
Bhushan

July, 2017 to
June, 2022

Management of  maize stem 
borers through host plant 
resistance

Dr.  P  Lakshami 
Soujanya

D r s .   J C   S h e k h a r ,  
Chikkappa GK, Jawala 
Jindal, Maha Singh, CV 
Ratnavathi

July, 2019 to
June, 2024

April, 2016 to
March, 2021

S t u d i e s   o n   d i v e r s i t y 
Setosphaeria turcica isolates 
of maize in India

Development of IDM strategy 
for major disease of maize 
with available effective tools

Dr.  Sumit  Kumar 
Aggarwal

Dr.  Sumit  Kumar 
Aggarwal

Drs. Harleen Kaur, S.I. 
Harlapur, Mohamma Ashraf 
Ahangar,  N. Mallikarjuna,  
R Devlash Srabani Debnath, 
Shweta Singh,  Alla Singh 
(Co-PI)

Drs.  Amrender Kumar, 
Robin Gogoi, RP Singh, 
Harleen Kaur, Prashant 
Chauhan

AR:IIMR:
16:02

AR:IIMR:
19:05

AR:DMR:
17:03

AR:IIMR:
19:01

AR:IIMR:
16:01

Genetic enhancement of white 
maize for food purpose

Breeding for high yielding and 
better quality fodder cultivars 
in maize

Breeding for development of 
baby corn hybrids

July, 2017 to
June, 2022

July,, 2017 to
June, 2022

July, 2017 to
June, 2022

Dr. A.K. Das

Dr. Pradeep Kumar.

Dr. Pradeep Kumar

Drs. SB Singh, Suby SB, 
Narendra Kumawat, SK 
Guleria, Savita Sharma, 
Baljit Singh

Drs. Yathish KR, MM Dass, 
JS Lamba, AK Singh (need 
b a s e d ) ,  D e e p  M o h a n 
Mahala, JS Hundal, Yathish 
KR, Ms. Seema Sheoran

Drs.   Sujay  Rakshit,  
Meenakshi Goyal, Bharat 
Bhusan, BS Jat, Yathish KR, 
Santosh Kumar, Shanti Devi 
Bamboriya

Development  of   early 
maturing maize hybrid with 
enhanced yield and stress 
tolerance

Decision support system of 
maize inbred germplasm

July, 2017 to
June, 2022

April. 2016 to
April, 2020

Dr. M.C. Dagla

Dr. N Sunil

Drs. BS Jat, SK Aggarwal, 
PL Soujanya

Drs. JC Sekhar, N. Srinivas 
Rao

Diversification of sweet corn 
germplasm

June, 2017 to
May, 2022

Dr. Chikkappa G.K. Drs. Sujay Rakshit, JC 
Sekhar, AK  Das, Pardeep 
Kumar, Santosh Kumar, 
Yathish KR, Ms. Seema 
Sheoran

Physiology

Physiological and biochemical 
basis of nitrogen use efficiency 
in maize

July, 2017 to
June, 2020

Dr. Ishwar Singh Drs. SL Jat, Krishan Kumar, 
Pranjal Yadava

Project
Code 

AR:IIMR:
17:02

AR:IIMR:
19:03

AR:IIMR:
17:04

AR:IIMR:
17:05

AR:IIMR:
17:06

AR:IIMR:
17:07

AR:IIMR:
16:03

AR:IIMR:
17:11

AR:IIMR:
17:08

Farmers Led innovation (FLI) 
in maize and mechanism for 
their scaling-up

July 2020 to
July 2022

Mr. Priyajoy Kar Drs. SL Jat, Shanti Devi 
Bamboriya Sapna Nigam

AR:IIMR:
17:08
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Biotechnology

Entomology

Plant Pathology

Agricultural Extension



 PI  CoPI / CCPI
 Project
Duration

Ongoing from
2007

2019 -2021

2018- 2021

Insti tute   Technology 
Management Unit (ITMU)

Artificial intelligence based 
mobile app for identification 
and advisory of  maize 
diseases and insect pests

Rapid Detection of Quality 
Protein Maize for Increased 
Farmer Remuneration

Dr. Ramesh Kumar

-

Dr. Alla Singh

Drs. Dharm Paul, Suby 
SB, Alla Singh

Drs. Soujanya Laxmi P 
(CCPI), SK Aggarwal 
(Co-CCPI)

Dr. AK Das

Sl.
No. Scheme/project

Funding
agency

12. I n d i a n  C o u n c i l 
of  Agricultural 
Research

I C A R - N a t i o n a l 
Agriculture Sci-
ence Fund (NASF)

DST

13.

14.

List of Externally funded projects

2018-2021Long-term conservation 
agriculture impact on micro 
b iome  and  so i l  hea l th 
indicators for resource 
efficiency and resilience in 
maize systems

Dr. S.L. Jat Drs. Bhupender Kumar, 
Suby SB

Indian   Council 
of   Agricultural 
Research-NASF

 PI  CoPI / CCPI
 Project
Duration

 2019-2022Development of sustainable 
management tools for the 
invas ive    pes t ,   Fa l l 
Armyworm Spodoptera 
frugiperda (J.E.Smith) in 
maize

Dr. JC Sekhar Drs.  Suby SB,  P.L. 
Soujanya,  SL Jat, Pranjal 
Yadav, Yathish, KR, N 
Baktavatsalam, Vinay K 
Kalia, Jyothilakshmi V.

Sl.
No. Scheme/project

Funding
agency

NASF
FAW project

1.

2019-2022

April, 2014
and  continuing

Pre-breeding  of  wild 
crosses for yield enhance-
ment and climate resilience 
maize using wild species

Frontline demonstration in 
maize under NFSM                                      

Dr. Pradeep Kumar

Dr. S.L. Jat Mr Deep Mohan Mahala 
and Ms S.D. Bamboriya

2. -- DST-SERB

Department   of 
Agriculture   and 
c o o p e r a t i o n , 
M i n i s t r y     o f 
Agriculture   and 
Farmers ‘ Welfare, 
Govt of India

3.

4.

S e e d   P r o d u c t i o n   i n 
Agricultural Crops                             

Consortia Research Platform 
on Molecular Breeding 
(CRP on MB)

Consortia Research Platform 
on Agrobiodiversity (CRP 
AB)

Strengthening of DUS test 
centres under central sector 
scheme for implementation 
of PVP legislation

CRP   on  maize bio-
fortification                    

Genome-wide association 
mapping  and  genetic 
characterization of turcicum 
leaf blight (Setosphaeria 
turcica) resistance in tropical 
maize germplasm

Dr. S.B. Singh

Dr. Chikkappa G.K.

Dr. Chikkappa G.K.

Dr. Chikkappa G.K.

D r .  B h u p e n d e r 
Kumar  

D r .  B h u p e n d e r 
Kumar

-- ICAR-IISS, Mau

Indian  Council 
of  Agricultural 
Research

Indian  Council 
of  Agricultural 
Research

Protection of Plant 
Var ie t ies    and 
Farmer’s   Rights 
Author i ty  (PPV
&FRA),   MoA
&FW, GoI

Indian   Council 
of  Agricultural 
Research

DST-SERB Early 
Career Research 
Aw a r d    G r a n t 
Scheme

5.

6.

7.

8.

9.

11

Drs. SB Singh, Dharam 
Paul, Ramesh Kumar, 
Chikkappa GK, SL Jat, 
Vishal Singh, Mukesh 
Choudhary

--

--

--

--

2017-2020

2015-2020

2014-2020

2007-2021

2017-2020

2018-2021
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Indian Institute of Maize Research, PAU Campus Ludhiana

ANNEXURE-VIII

Head of 
Account

Institute 
Govt. Grant

Govt.
Schemes

AICRP
on Maize

Institute
Govt. Grant

Govt. 
Schemes

AICRP
on Maize

Actual Expenditure during 2019-20RE 2019-20 

Grant in Capital

Grant in Salary

Grant in General

TSP

NEH

SCSP

Total

600.00

671.25

560.18

30.00

90.00

101.07

2052.50

99.9

0

158.99

0

0

0

258.89

0

1643.29

300.00

80.46

70.00

0

2093.75

599.74

669.57

551.85

30.00

90.00

101.03

2042.19

14.70

0

160.57

0

0

0

175.27

0

1643.29

300.00

80.46

70.00

0

2093.75

Revenue Generation during the year 2019-20

Sale of Farm produce

Licence fee

Analytical and testing fee

Interest earned on Loan & Advances to Employees

Interest earned on short term deposits

Total

(Rupees in Lakhs)

Annual Financial Statement (2019-20)

A.  Expenditure Statement (2019-20)

Particulars

58.53

2.95

33.55

1.44

60.04

156.51

Amount (Rupees in Lakhs)

Funds received for externally funded projects during the year 2019-20

Particulars Amount (In Rupees)

DUS

FLD

SERB – Early Career Research Award Scheme 

SERB – Pre Breeding of Wild Crosses

SERB – Dr Abhijit Kumar

HTMA

Total

23.88

18.00

5.50

4.00

12.49

24.21

88.08

B. Financial targets and achievements (All employees)

RE 2019-20 for HRD stActual Expenditure up to 31  March,
2020 for HRD

% Utilization of RE
2019-20

(Rupees in Lakhs)

3.00 2.98 99.33

ANNEXURE-IX

Personnel, transfers, new joining, superannuation, promotions

Dr. Sujay Rakshit

Dr. Ishwar Singh

Dr. Aditya Kumar Singh

Dr. Dharam Paul

Dr. Ramesh Kumar

Dr. Abhijit Kumar Das

Dr. Pardeep Kumar

Dr. Mamta Gupta

Dr. Alla Singh

Dr. Manesh Chander Dagla

Dr. Bahadur Singh Jat

Dr. Bharat Bhushanl

Dr. Sumit Kumar Aggarwal

Sh. Ashwani Kumar

Sh. Permod Sharma

Mrs. Kamlesh Malik

Sh. Dharambir Singh

Sh. Bhagesh Sharma

Sh. Prashant Garg

Sh. Samir Kumar Ray

Sh. Ram Kishan

Name Designation Discipline

Plant Breeding

Plant Physiology

Agronomy

Biochemistry

Plant Breeding

Plant Breeding

Plant Breeding

Agricultural Biotechnology

Agricultural Biotechnology

Plant Breeding

Plant Breeding

Biochemistry

Plant Pathology

Indian Institute of Maize Research, Unit Office, Delhi

Dr. Chikkappa G. Karjagi

Dr. Shanker Lal Jat

Dr. Suby S.B. 

Dr. Bhupender Kumar

Dr. Krishan Kumar 

Sh. Anwar Ali

Director

Principal Scientist

Principal Scientist

Principal Scientist

Principal Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Administrative Officer

Assistant Finance & Account Officer

AAO/DDO

Assistant

Assistant

Assistant

T3

SSS

Scientist

Scientist

Scientist

Scientist

Scientist

SSS

Plant Breeding

Agronomy

Entomology

Plant Breeding

Agricultural Biotechnology
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ANNEXURE-VIII

Head of 
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Institute 
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Govt.
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AICRP
on Maize
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1643.29

300.00

80.46

70.00

0

2093.75
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0

2093.75
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Interest earned on short term deposits

Total

(Rupees in Lakhs)

Annual Financial Statement (2019-20)

A.  Expenditure Statement (2019-20)

Particulars

58.53

2.95

33.55

1.44

60.04

156.51

Amount (Rupees in Lakhs)

Funds received for externally funded projects during the year 2019-20

Particulars Amount (In Rupees)

DUS

FLD

SERB – Early Career Research Award Scheme 

SERB – Pre Breeding of Wild Crosses

SERB – Dr Abhijit Kumar

HTMA

Total

23.88

18.00

5.50

4.00

12.49

24.21

88.08

B. Financial targets and achievements (All employees)

RE 2019-20 for HRD stActual Expenditure up to 31  March,
2020 for HRD

% Utilization of RE
2019-20

(Rupees in Lakhs)

3.00 2.98 99.33

ANNEXURE-IX

Personnel, transfers, new joining, superannuation, promotions

Dr. Sujay Rakshit

Dr. Ishwar Singh

Dr. Aditya Kumar Singh

Dr. Dharam Paul

Dr. Ramesh Kumar

Dr. Abhijit Kumar Das

Dr. Pardeep Kumar

Dr. Mamta Gupta

Dr. Alla Singh

Dr. Manesh Chander Dagla

Dr. Bahadur Singh Jat

Dr. Bharat Bhushanl

Dr. Sumit Kumar Aggarwal

Sh. Ashwani Kumar

Sh. Permod Sharma

Mrs. Kamlesh Malik

Sh. Dharambir Singh

Sh. Bhagesh Sharma

Sh. Prashant Garg

Sh. Samir Kumar Ray

Sh. Ram Kishan

Name Designation Discipline

Plant Breeding

Plant Physiology

Agronomy

Biochemistry

Plant Breeding

Plant Breeding

Plant Breeding

Agricultural Biotechnology

Agricultural Biotechnology

Plant Breeding

Plant Breeding

Biochemistry

Plant Pathology

Indian Institute of Maize Research, Unit Office, Delhi

Dr. Chikkappa G. Karjagi

Dr. Shanker Lal Jat

Dr. Suby S.B. 

Dr. Bhupender Kumar

Dr. Krishan Kumar 

Sh. Anwar Ali

Director

Principal Scientist

Principal Scientist

Principal Scientist

Principal Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Administrative Officer

Assistant Finance & Account Officer

AAO/DDO

Assistant

Assistant

Assistant

T3

SSS

Scientist

Scientist

Scientist

Scientist

Scientist

SSS

Plant Breeding

Agronomy

Entomology

Plant Breeding

Agricultural Biotechnology
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Scientific

Administrative

Technical

Supporting

Type of post

Staff positions of ICAR-IIMR

42

13

5

3

Approved by D/O expenditure

27+ 6 (on study leave)

7

3

3

In position

9

6

2

0

Vacant

Regional Maize Research and Seed production Centre, Begusarai, Bihar

Dr. Shyam Bir Singh

Mr. Rahul 

Mr. Kamal Vats 

Principal Scientist

T3

T3

Plant Breeding

Winter Nursery Centre, Hyderabad

Dr. J.C. Sekhar

Dr. N. Sunil

Dr. P. Laxmi Soujanya

Dr. K.R. Yathish

Sh. Amar Nath

Principal Scientist

Principal Scientist

Scientist

Scientist

SSS

Entomology

Plant Breeding

Entomology

Plant Breeding

Name Designation Discipline

Mr. Priyajoy Kar

Mrs. Seema Sheoran

4.4.2020

4.4.2020

Agricultural Extension

Plant Breeding 

Name and Designation Date of Joining Discipline

New Joining

Ms. Avni       

Mr. Praveen Kumar Bagaria

Mr. Mukesh Choudhary

Mr. Vishal Singh                 

Mr. Deep Mohan Mahala    

12.6.2018 to 11.6.2021  

5.1.2019 to 4.1.2022

28.10.2019 to 27.10.2022

18.12.2019 to 17.12.2022

26.10.2020 to 25.10.2022

Smt. Shanti Devi Bamboriya 26.10.2020 to 25.10.2022

Guru Jambheshwar University of 
Science and Technology, Hisar

Punjab  Agricultural University, 
Ludhiana

University of Western  Australia

Utah State University Logan, USA

IARI, New Delhi

IARI, New Delhi

Name

Scientist on Study Leave

Time period of Study Leave Institute Name

Dr. Santosh Kumar, Scientist 6.6.2020 IARI, Jharkhand

Name and Designation Date of Transfer  Transferred to

Transfer to

Dr. Seema Sepat, Scientist 

Dr. Phurailatpam Romen Sharma, Scientist

19.10.2020

22.10.2020

IARI, New Delhi

ICAR Research Complex For 
Neh Region  

Name and Designation Date of Joining Transferred from

Transfer From

Smt. Seema Khatter 3.11.2020 to 2.11.2022 IARI, New Delhi

Name and Designation Time of Deputation Deputation Institute

Staff on Deputation

Sh. Dharambir Singh 16.07.2020 UDC to Assistant

Name and Designation Time of Promotion Promotion Post

Promotion
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