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3G69a Bile feotor 

Sfission & Vision 

G44... FAT: 

ICAR-IIM 

aie vd qafacia Rea @ aren Aap alt Hal 
arniRa pt wonteral ol siced, aravadr 

ae ufeecat at aera! 

Enhancing the productivity, profitability and competitiveness of maize 
and maize-based farming system with economic and 

environmental sustainability. 

Fro ob dt ake waar G weasel a aca wT SG aS Wied 
ware & fag off ak aiteatre aal ¥ doar gen work Yost eg 

Hep ae Agar senda Baral H Gel, ART (wis) 
ud state aqvart 4 are wi d dig oe! 

Rapid growth in the food, feed and industrial application of maize and 
maize-based products, for generation of wealth and 

employment in farming and industrial sectors, and for 

all those who are directly or indirectly associated with 
maize cultivation and utilization.  



Preface 

I am privileged to place before you the annual report of the ICAR-Indian Institute of |- 
Maize Research for the year 2023. S 
ICAR-Indian Institute of Maize Research (ICAR-IIMR) is the premier national |= 
institute on maize under ICAR- Indian Council of Agricultural Research. The institute }=— 
has pioneered research on maize improvement, value chain, capacity building and |=, 
entrepreneurship development in the country. It started its humble journey as 
Coordinated Crop Improvement Project on Maize (CCPIM) in 1957. The CCIPM was 
further strengthened in 1963 through and was renamed s All India Coordinated Maize 
Improvement Project (AICMIP). It was further upgrated to Directorate of Maize 
Research (DMR) in 1994. DMR was upgraded to ICAR-Indian Institute of Maize 
Research in 2015. ICAR-ITMR is the sole institute which address researchable issues 
in maize for the entire nation through its AICRP centers distributed across India and provides effective linkage 
with seed production and developmental agencies. 

The maize research programme is continuing its journey in thein the development of high yielding maize 
hybrids, improvement of parental lines, germplasm enhancement for resistance to biotic and abiotic stresses 
and improvement of quality traits to meet the changing climate and market demand. In addition to the genetic 
enhancement and deployment, the research has been diversified towards exploration of trait variability for 
different target parameters in demand, viz., silage, enhanced quality proteins, consistant starch, zinc etc and its 
introgression in high yielding cultivars. 

Maize has emerged as strategically important commercial crop in India because of its use in producing 
ethanol. The expansion potential of maize has been demonstrated historically with the phenomenal rise in 
production from a meagre 1.73 million tonnes (mt) during 1950-51 to 34.6 mt in 2022-23. The progress of the 
research during the period is quite encouraging. It is a matter of pride that during 2023, four field corn hybrids, 
viz., IMH 225, IMH 226, IMH 227, IMH 228, one QPM (QPMH 6), one baby corn hybrid IBCH 401, one 
popcorn hybrid (IPCH-501) and one sweet corn hybrid ISCH-601 were released and notified for commercial 
cultivation across India. In the past six years, the ICAR-Indian Institute of Maize Research has developed and 
released 25 hybrids. Currently, seven of those have been commercialized by signing 29 MoUs with 16 different 
seed companies. 

Heterotic grouping of maize genotypes is being carried out for informed breeding efforts. Specialty corn 
breeding is another area which is progressing fast with several varieties in multi-location trials. The institute is 
continuously making efforts in pre-breeding for yield enhancement and stress resilience. To enhance the crop 
improvement programme through biotechnology enabled applications, recently, Agrobacterium-mediated 
transformation system was optimised. 

To attain higher system productivity, precision conservation agricultural practises have been developed in 
maize-based production systems. Germplasm screening is being done for pest and disease resistance and on- 
farm maize cob drying system was developed for effective value chain and seed pathology in crop protection. 
ICAR-IIMR also acted as consultant for the Food and Agriculture Organisation of the United Nations for its 
interventions to create awareness in managing invasive pest fall armyworm in India. 

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. 

In this report, the significant achievements made by ICAR-IIMR and AICRP on Maize for the year 2023 
are highlighted. 

Hm ag — 
H. S. Jat 

Director  



MANDATE 

AC OM MC MC Me Pacis ee 
CC OR BCC MOC RICE CGR Cb aoe 

Basic and strategic research aimed at enhancement of 
productivity and production of maize, including specialty corn. 

fafa of wera uRefcal o fay saged vtethifeal aot 
Wed ot eg deena wd geal aqua ¥ Wada eel | 

Coordination of multi-disciplinary and multi-location research 
to identify appropriate technologies for variedagro-climatic conditions. 

SUR MCCS MRC M CI MCG SMU CC ROR mm (IRR InL | 
Po Mae ra MC eR ME me MC Oe ei oT 

Coordination of the All india Coordinated Research Project (AICRP) 

on Maize and to carry out extension andoutreach programmes.  



fatstse Ariat 

DU YER 

Ur for, shor Bares Bl ATTA A HeT 

fora or foaras UK osla soa (GAGs Us 
aR det w Mieawa) sR 21 Adsx, 2023 of 
arated o1dl Som & GR Glos GH HI AUR UH 
foe, seis, ASVAVE 225, SISTATT 226, SISVAVa 
227, SETA 228, Ya FIGH (@QUIGAVA 6) 3ilz 
we a mM Goer @isdiiva 401) oR ak 
orferg arc at wg | 

Wasa W457 SAIS Sigal H WH Ue Hl Asay 
fear Ta sik Jem WH GS ARIA G se FANG WS 
@ fay 29 Ga STIG AY | Ht Sala 4, 171 og 3 

“4 Wel 4 ora fear war) Weta @ wo A Vora 15 
I 264 SATS sal S UI HI HM HI Ware far 
TA sx BIA SAIS Cgal GT STAT PRG 90 HA 
feet He Hr Ware fear wa | 

fasts qed Wort 

OR tle ot Gor seid wiseivis F 
AEWA 6-2104, Viserivis, vagiiis, this 
ak tiseryeis 4 agvava 62105, Vagdivis dik 
tiers F away 62113 ak diets F aisvara 
6—2114 a Vasnsdlel SB Varel— I A wa far 
Ta | Sad O, Ve I A UH arsfss ISH 6—2104 
ak Wert @ NIVT a 4 al ay mahi day 
getq ISH 6—-2101 sik ISH 6-2107 GY AaeHT Ww 
AICRP @ ded Wie @ fee apram fear war] 
VeavE sen I Gi Gar fake ae S fery, 
Ha 16 dl GM sats aga Gl Maga agai 4 
uRafta fea war sik oF crgat or faftear Yearly ae 
Fouled far Wa | SA Sena, HF Asal Ht STAT 
16 MVavE sen wear sat Gt Gee fowhtar 
ae @ fay fatima Garo! 4 far wal wet 16 
mehr dat FS 4 Geet A aR SG far sat GT at 
BIST GB Ae F Dat airat S soar fears | 

waite! worftal gRI Aer A dala Weasiterar 
ak ar @ aavt @ fay agar arene oT 
fafaeirarcr 

genre Orica GI Ua aA w fey, at 

art dt & argfesa Part (2GenRM) itch 
Saieat BI FATS AA FLAY 1201, FWHSTY 1210 
aR vite wordt fora Ae vette a 
sr wee fap fear war | 

astfte dara @ fae wor 

oS Tad Tel aay ¥ oe fafa gave 
aga Ufed 300 aa fa@fta sik Rex sass cigal 
Bl BAERS, Aaa A Wier 
fea Wa] aR sass asal F 414 SB 537 
CA / SFA BIST Tot Hl Ty she GT GeHx sgvaya 
2-22 @R-530, SsVAta 2-223TTe-584 ilk 
asvava 223 4 ea daa del aera A 10 
ca /eeer S ala sara aat HT!) GNH 2022 F 
GR SAE sik era Tel TTA F 280 SATs 
aga & Up We OT ARG Us VHGA, HPSS F 
qeaiod feat Ta) UR sass cIgat (VHsMgVeT 
2—814—2, VASE Vel 2-114, VASISVeT 2-983-1 silk 
VasIgVet 2-1587) A seer vests fear sik aie 
SAss Algal 7 Terra wl Rafa F 2 ca /eaeay S 
ain sare mt SIoT WT BE! dM Wax Water 
AAT TAMYVS 2-1062—-1-2 Ue 13, VASTQUeT 
2—-324—1 Vea 14 Sil VASTSUel 2-376-2 UIA 
13 4 PAR TA S MIA Ved G ded 
Sey BIT Tat Hi | Gl PHx VHsMsTet 2-1062—1-2 
VAST 2-343-3 se VaASTyYa 2-800-1 
VaaIsvel 2-406—-1 A WN & ded Walaa AH 
aa 9544 at Gert F 10% S ala guar at) xa 
2021-22 & RM WER Hieegr os 7 YT 
Wd & ded Ua oral wet 500 aga exex sik 

Tray, fora B13 Wart 7 sak AH StH 9081 G 
>10% SIaT ASA Gat PH | 

ulfam dara @ fare Worry 

GRIP 2022 & @RM sngengvasne, Gera 4 
Waves @ feg 100 SASS Asal HD YH Ge HT 
qoutes fora war gaa S 10 wfeete urge 7g | NE 
2023 & ERM Tea Wha AEH Villelsy G UH 
GR Ge H at Garage F qa 4 waves w faws 
vier & fey ola a 7S) a Vdlersy, serld, 
VASTSUe 10—-19492, VASTSUel 10-19679 ilk 
VasTSVeT 10—-19682 Vaversl @ fae feel) are  



WY | Xl 2022-23 H ARM Wes KA SRE (VATA), 
fie cH ae (read) sik GH 2022 & GRA Gia 
aMiat (WHysey) b fies 500 SIS Aga G WH 
Ge or yeaa fea war | erie, st a wy a 
ois wife set os TS | 

TWIST aa & fry Worry 

wea feetha aa acl ga 30 use 
AWM asa S Vea HI WS ¥1 sgareiha 
Sea cigal @ fay sor seuiew BHT 
UMEN & wey w, eertfes aE U ak 
eentes aye st @ alae derach wre TAY AY 
eexrtes Ya wl a4 ste fate grr fae fear 
Ta site fhe at Chor @ fey arardl & urghop 
PANT G IWe AE Aga GH GAIT Bw fa TAT | 

AMX shes Gas (TAUYS) H Feay U al Wax 
Prearrq—os—282 six Meava os—292 af art 
Ger are A Rasa OA HT aes VST TAH ze 
Urgrya—-08—282 (AVASMY 1200 x YVASTY 1230) 
ax Wigaya o8—292 (QWASTg 1201 x AVAy 
1230) @ wal ot sade WAH G WT A Gar War 
&, Wate AP ofatersa Ut wen daft 55411 wT 
VAT aa wae w wa A fHar Tar) voRacdt 
AY Veter et ara ote OB dM arade oral 4 

sinfas fear Tar) std Basis 1200, quasng 
1201 sie YVAsTy 1230 oT sihkad Trgarteca 
AIT PAT: 97%, 95% sie 96% ¥) AR 
uRReta & aya seq Vagele ulster 
foohtt ea oe fay, aer3ktes tone 
HST H aes S SuRact w1 (ael) veltet Ht at 
Gey Vos Iq Tel Hey UHx (VaVA 5 silk VaVA 
12) @ dm uaet 4 wireiaRa oe @ fox dam 
wer sAaRer Y seq VAlgelet ae GT SaIrT 
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qa—olftwrgs CHx Hep GI<eyWA 7-219) al 
wists, tes sik treegeis 0 is Sat F ger 
as @& adem & fey sera fear wa | SAH sierra, 
dr ak Geax at vargehaned) wp 2023 Wert 4 
Tea a ares & | 

gfraret fast 
afar srarelfefhe srt wx seat 

vim afreafts Ser St vat ae & fe 10— ak 
18-hSy VM a Vea afta Agar FY veg 
ARIA tay S GS gg F ot shia Heit & fey 10— 
atx is-esiv ola aaet A aAferateia 
aa_—orcihas & fore data cea f | seas F 
Wid GRAY GT STAT Sea APMsitfray Tesi H Bey 
AR oH USA Hl Ager cigal Hl faci 
aX Wor wreisna 4 fafeear am @& fer fear ot 
Uehd z | 

fafa agehra voarl @ ded Haar FA 
Agger sua cata & fery arqa fre fafaerar 

ASE STAT aera ceri w fery fara qapt 
UMcIsy GH Vea wea @ fee Gatersfts, wy 
fess ak os feeare seas fey my | Aap AF eT 
TSE Vela SR RT AIgshor Vers @ fare wep 

A Ua cis O Vea oH Ty! Asset BqaTT 
aa OU Gs aan a asd He aet saya 
vim at oRadde areas & fry aaa asst wT 
amt fazetsrr fran SITET | 

wniedARaAarearera Rada @ fare wletatet 
Ol ATRAAT 

secs Ages GT Ua aM & fae COR 
uRoTa adel Parormt A whaedtRaaq—aearerd 
oGRada yart al aH aR ewe Ta! Sell BY 

  fear mar) woRaffa asst A varsatet art, 
wal (22.25 G 26.39:) at Tera 4 40.40 S 58. 
10% We eit | 

vurpfesia yep ¥ ved ftie waa @ fer 
Fecaqt DEG H ved oe & fay, ver tin sik 
Pract (cater fein) Reftat @ sits fase sats 
aga @ ghafere wrorgfert at wg | eit cE Tora 
@ fer wate wfc ar sua are fata 
Paro S Son & TRA faaet Hl era Ht 
Te (fra 1.16)| aa fioterx 4628 Sigel fais 
Gaert F ue 7 S| UH ale soo 4 ae 

  

SUA & se see F 50 cha / vat ssarskra 
(asada fa & Aaa S Sutter 
eit & fee) aret Gera AfSar AF Var TAT! Sell F 

vigea (GUS) arakh & fey feecreind we 
START h ca fos ae far wa sie hell F Aer 
geal pl suerte 4 vilyga wes (Ster—tqeanxifrsui) 
a atath om ded fear) saat fey ay di 
wuyal A, Tease Baa aera (63.63%) 
TaHNARAA SVAy 105 Tas & Ber |The Ht Ty | 

ZmPDS ois ot GI wet @ fry CRISPR/Cas9 
Frater ar fapre  
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  073 Gashaset Ae SAIS Asa BV Higelsa 
Sega, deige, ofa arya al aapr vista 
(https://www-maizegdb-org) G1 SUIT Had FATT 
fea Ta cet ade Aer vttersy Sessa 
1308 sik divaucs U oifsT aga Mikiga) o 
qusparvl & fey farce wigax fSorga eed fey 
waar fear war) fasrs wedctar (Iasi 1308 
SR FAA 6) ST SIH USICS BHA TAHT OT 
wqarT CRISPR SRR (https://crispr-dbcls-jp/) 
ai CHOP&CHOP (https://chopchop-cbu-uib-no/) 

GCIAN HT STANT GG VATA sip—erele H GT 
aifsT aa G5’ BR at ae ve aea—fare Mss 
area (shame) fsorga HA & fore fear war | 
apa vod ot Ty Yaa oT SuanT 
SVABIRVA 1308 G Wet alsa VRTSICH YA 
dae 4 wasediRa—aeaeer fae wr SIarT wee 
argara wuiceer & fery feoar sg | 

qror FY GRA WT wlan aaa @ fae 
Fer—agdiuad fazer sor 

Ac-agea fazctyt GF ver wel fe 27.04% 
(63) eadiga 11 aR ofa STRal (Tadtigadh, 
Tags, Varad, varadl, varieadl, varied, 
waves, waaredidt, wradi, vwarest atx 
waReed) & foeg ued § as z= | sa 
fagerscr 4, Chi, Ch3 3i& Chio ae aaa afer S 
gs 14 Fc-agdad Gf weds HT Tl 
Fer-aydiga aal A 13-93% G dra sited 
Palciste feta wesc ot) fasts wa S, Chi, 
Ch3 ai Chio 4 Haz: 6, 5 sik 3 Aca Aa 
wie & | Ro aR eiva 4, Tora A fear 
Sa WHR a: Chio We 22, Ch3 We 20, silk Chi Ww 
1A 14 Acl-ayeiga eal 4 ot 1715 Salta vis 
Ol USA HI Teg | 
Pael SAGA 

Regain & tart Ff ara arenRa wore F 
UR deat pie geferat or fears 

Ada—Ve Hl Toa F HaHIANTE Woe H sit 
Wet SrcHd sl Uy Ty | Adat—Te Wel at 
gem 4, wd af F Geet afk uRGRa Fane 
Wiel A Wiel Baap HAM: 30.2% sil 7.8% 
afte eft | save weer veel & sa, WH Vie Vax 
VT Y fart Varn sR sik aes wT 

ger 4 om aie ye om wea gat! Txt 

(M:crtd) aqua & dar F aay wl wat 
wot al Ge # wars fare lye dca weed 
(CAVEAT) H Ber UA Grex sie eer St Perr 
PR -GHSLAA F PHT FoI STITT TAT TAT | 

frtan off dail nde @ ced Fel o WT 

Ufa et WR ert @ ae Eel H For, att et F 
wee area pr at Arar war | Gero Hy Aare 
wet 4 aaa ale Yar pret aida or Paley 
BH, FAH We GM Galy AHN HT WIA YET 
aR Was HF Far ora ores or Pay aS 
Hee Heh AH SIT TAT | 

APH! Be wafie Aap 4 fafiea olfaw qrop 
Weal @ Ulal Hr seas 

ufte star 4 at OA, We aM sk UTI 
ArH Hl Vo A GE Ul W aA G Ge, Hac Vi 
He Hl SIT 100% WHA SIAR H MA BARS 
@ REX Ws Ws! wale He om G Wa-wey 
Sara Fee A ht ufls voaR VY GM! HF Vai 
WIT Be | 
Aeol 4 GRU WaT 

TRITAAeH EMT H Yd) ae Crag 

GigrT S s1e) AR TARE Gig TA) S 
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Executive Summary 
CROP IMPROVEMENT 

Hybrid development, seed production and 

commercialization 

Four field corn hybrids, viz., IMH 225, IMH 

226, IMH 227, IMH 228, one QPM (QPMH 6), one 

baby corn hybrid (IBCH 401) one popcorn hybrid 
IPCH-501 and one sweet corn hybrid ISCH-601 were 

released by the Central Sub-Committee on Crop 

Standards, Notification and Release of Varieties for 

Agricultural Crops (CSS on CSN&R VAC) during 

the 91st meeting held on November 21, 2023. 

Genetic Resource Management 

A set of 457 inbred lines were maintained at field 

and 29 pools were maintained through bulk pollination. 
In generation advancement, 171 lines advanced from $3 
to S4 generation. Crosses were attempted using 264 
inbred lines with LM 15 as tester and 90 crosses were 

attempted using selected inbred lines. 

Specialty corn breeding 

Four sweet corn hybrids namely ISH 6-2104 in 

NWPZ, ISH 6-2105 in NWPZ, NEPZ, PZ and CWZ, 

ISH 6-2113 in NEPZ and PZ, and ISH 6-2114 in PZ 

were promoted from NIVT to AVT-I. Out of them, 

one hybrid ISH 6-2104 in AVT-I and two new 
experimental hybrids namely ISH 6-2101 and ISH 6- 

2107 in NIVT stage of testing were contributed for 

testing under AICRP on maize. To develop the CMS 

based baby corn hybrids, a total of 16 baby com 

inbred lines were converted into CMS lines and these 
lines were evaluated at different locations. Further, 

these lines were used in different combinations to 

develop 16 CMS based experimental baby corn 

hybrids. Among the total 16 experimental hybrids 4 

hybrids showed superiority over both the checks in 

terms of baby corn yield without husk. 

Diversification of genetic base for stress tolerance 

and fodder traits in maize using wild species 

To find out the promising segregants, two 

second generation random mating (2GenRM) wild 
populations were developed using inbreds UMI 

1201, UMI 1210 and wild species Zea mays. Spp. 

Parviglumis. 

Breeding for abiotic stress 

A trial of 300 newly developed and fixed inbred 
lines including some released inbred lines was 

conducted under cold stress environment at ICAR- 

IIMR, Ludhiana. Four lines recorded 4.14 to 5.37 t/ha 

grain yield and three hybrids IMH 2-22R-530, IMH 2- 

22R-584 and IMH 223 yielded >10 t/ha under the cold 

stress environment. A set of 280 inbred lines was 

evaluated under normal as well as waterlogging 
environment during kharif 2022 at RMR&SPC, 

Begusarai. Four inbreds (MIL 2-814-2, MIL 2-114, MIL 
2-983-1 and MIL 2-1587) performed well and eight 

inbred lines yielded more than 2 t/ha grain yield under 

waterlogging conditions. Three hybrid combinations 

namely MIL 2-1062-1-2 x LM 13, MIL 2-324-1 x LM 
14 and MIL 2-376-2 x LM 13 had high yield under 

normal environment as well as under waterlogging. Two 
hybrids MIL 2-1062-1-2 x MIL 2-343-3 and MIL 2-800- 
1 x MIL2-406-1 out yielded>10% yield superiority over 

best check Bio 9544 under waterlogging. 

A set of 500 line x tester and diallel experimental 
hybrids including five checks was evaluated under 
drought environment during rabi 2021-22 at AICRP 

Kolhapur centre, 13 hybrids out yielded the best check 

DKC 9081 with >10% yield superiority. 

Breeding for biotic stress 

A set of 100 inbred lines was evaluated against 

MLB during kharif 2022 at IMR, Ludhiana. Out of 

them, 10 were found resistant. Another set of 42 

white maize genotypes were screened for resistance 
against MLB during kharif 2023 at Ludhiana in two 

replications. Two genotypes, viz., MIL 10-19492, 

MIL 10-19679 and MIL 10-19682 were found 

resistant against MLB. 

A set of 500 inbred lines was evaluated against 
spotted stem borer (SSB), pink stem borer (PSB) 

during rabi 2022-23 and fall armyworm (FAW) 

during kharif 2022. However, none of the lines were 

found resistant. 

Breeding for quality traits 

A total of 30 most promising lines have been 
identified with higher tryptophan content. Based on the 
heterotic grouping information generated for 48 QPM  










































































































































































