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W1, 3 9.- YT HeFoh STEET T (STEETUST-STESATUHAR) 997 H Hfehl STTHT
o foTu srooft e ) formmeht st 1957 H weehl W SIflget WA wafaa e
IS o &9 H g5| R H Ferdh FO T~ et Yer STTeem aiEisel § 8 T shi
forererd st QASTiferd td §U, Hareh! ATHH HRIHH BEc hl IS SgH I qra-Sferredt
T 3 G o T 7oAt A1 ST T 5T 21 S ST SIS R dfig S e o e
s T o STATAT, WIESAST, Ioa TUTET AT M, T, e 3R 311 S farfirer aifosa
el % forg fomar afardrefierar st ot e o forg sree 7 fafarear @ i 21 f
T AT T STAHA ok HIEAT O o IUST o ATelt foredt § wehiehd foram ST 21 =1t & H,
1 % AecaTehied 3T THi3ra Uit eishy 3 Heareht Sreft urfefeurfaes &9 & feshres waati 6t
HECAYU! AT UET hT 8| UferaTierer &9 §, bt sh fIEd &THAT i IeqTe H SociH 14 1 o HTEaH | WERid fohar ma 2,
ST 1950-51 o SR AT 1.73 fifersm &1 (mt) & sgat ad 2021-22 1 33.62 Tafcra o qe wg= 775 21 36k STama, Harh!
IR At AT ST H wTior forferefiertor o foTg Sueted e foehedl § 8 U 8] HTSHITTR-STESTSTASR I3 W
T Ut o TR W SR STTEET TS sl o HTESH § G <37 o fofq qereht H 317er 1 WET oAl 91 shLl 2

¥ 2022 F I TEIH g dF Fieg Hid G fohed STRT = 718 &, STeT Igelt SR 7 B3 Heashl Wl b SA(ar
&Y Y FedT forer o & H SR fora 7 €, forerehl a3y STTer o STUR ¥ &) Gl IS ST o foTe qerht o
SATeTET T TeRTesh THEIRTOT forarm SiT TaT 21 ForsIs werehT So Ueh 12T &1 € it a1g-ForT tequtt & o3 fores o arer
ST & ST 3 TET 21 $Hh ST Teh, T STEUT &5 o Wi STOT JTered T8 SR 3 §U, 3UST a6 ST aa-sferreft
Tt SR foreRfed T % IeY & ISH-ue S o o amfta 1 seee st #§ st @ o foe, S sienfieh-asm
STTfer ok STTSRINT o ATEAH § Hecaqul ST 2l ST T 8 foriy &9 §, Wi fam-wereerdt qitads Jorrel i st
Te BIeTaT S8 o &9 H |IH STTT 2] TS 3h [UTarelT 9 N Heaioh o foTe, Fefehl & ST TUTaT qedtieh o feTg
SUANTRA-TH TIeiehiet frepfia foru 7T &) wepeht SrenTia Sedre yonferat st uieofy feerdt sht fawm #, wweqor
I Sreft wTe TRegor SenfifeRat ot gueht stafiea sfsremet wT forear & war o ST T 21 e e # e 3R
T Tciereh &8 o 70 STHCTSH Sh1TT % STeATa T hl I8 %WWWWWW%&TW@%
3O JTATET, HEAT TIRTEToT, ewar fmior SR yesia ) fafy= wrishm Wﬁﬁmaﬁfﬂﬁaﬁtmﬁm
T SATIF &Y Y T ST T 2

AT I 6 AT, AT TR I Heiferd Sifereh ST retferer T Al srz13il i It 61 AT 0 o g
TS WIS ST SN fiferert s TaT THTH o1 §He 377 T | $Heh ST, HHA TS oh olTe JEEHTT, Joehd Icaral o
I ST T TG, I IcTaT o GHTfaId TSI ohT 2T ol o AT, HefehT oh ST o HT-TT TIa hl ST | sIgetd
o fore AT Tt Sfsha o ferenTe, TOTerT aTet TTSTIST o SedTar 31T TR STTHUT X ST 3 ohl STTaRaehT 2 396
T haoT HeehT ohl Wt o fIedr shl stgra freiT sifcer ek sfter werent aqrenia Safar oft faesfira grfil 39 foaid &, o
2022 % foTT HerehT TX STSEHTHR-ATSHTSTHAR ST THTSEITRYT ST STRITSTA T TERIT ohT TR SR o 7= 2
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Enhancing the productivity, profitability and competitiveness of maize
and maize-based farming system with economic and

environmental sustainability. .

Waﬁ@?ﬁsﬁ?mwﬁu—aﬂmm—aﬂmﬁﬁﬁm
S @ fog $f¥ SR e a3 4 WusT 921 ISR gold 84,

AFHT 3R AFhT ATHRT SATRT > @Tel, IART (Bs)
d Jtenfre guanT § e w®u 9 gfg s

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.
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Preface

ICAR-Indian Institute of Maize Research (ICAR-IIMR) is the leading institute for maize
research in the country. It began its humble journey as All India Coordinated Research
Project on Maize in 1957. Reliving the legacy of oldest among the coordinated crop
improvement research projects in India, the maize research programme is continuing
its journey of improving the crop for its yield and resilience to stresses. In addition
to the genetic enhancement and deployment, the research have been diversified into
exploration of trait variability for different target parameters in demand, viz., silage,
high in quality proteins, starch, oil etc and its introgression in high yielding cultivars.
Recently, the ambitious Ethanol Blended Petrol programme of the country made
ecologically sustainable crops like maize into demand. 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 33.62 mt in 2021-22. Further, maize is one of the few alternatives available for
potential diversification in North Western Plains. ICAR-IIMR caters to the researchable issues in maize for
the entire nation through its AICRP centers distributed across the country.

&

During 2022, three field corn hybrids have been released, where a low phytate maize hybrid has been released
for the first time as an 'essentially derived variety', which has immense potential in animal feed. Heterotic
grouping of maize genotypes in being carried out for informed breeding efforts. Specialty corn breeding is
another area which is progressing fast with several varieties in multi-location trials. Pre-breeding for yield
and stress resilience is another area of focus of the institute. To speed-up breeding efforts, biotechnology
enabled advancements are being-made, notable was the recent optimization of Agrobacterium-mediated
transformation system. User-friendly protocols for protein quality assessment in maize have been devised for
rapid assessment of grain quality. Towards environmental sustainability of maize-based production systems,
resource conservation technologies like Conservation agriculture and its underlying processes are being
explored in detail. In crop protection, apart from germplasm screening for pest and disease resistance, work
on artificial intelligence tools for disease identification is being done. In addition, the institute has reached out
widely to its farmer and other stakeholders by conducting various programmes on training, capacity building
and demonstrations. In this report, the summary of activities undertaken by ICAR-IIMR and AICRP on Maize
for the year 2022 are highlighted.

In addition to the current research, it is high time to explore robust models and technologies to face the challenge
of climate change and the associated biotic and abiotic stress incidents. Further, post-harvest processing,
enhancing shelf life of processed products, to tap the potential markets of these products, development of
cost effective process for conversion of maize grains as well as stover to ethanol, production of quality silage
etc. need research attention. This would not only encourage more area of cultivation under maize, but also
inculcate maize based entrepreneurship in them. In this report, the summary of activities undertaken by
ICAR-IIMR and AICRP on Maize for the year 2022 are highlighted.

T

Hanuman Sahay Jat
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MANDATE

faf¥rse waeT Afgd AddT B ISAUTSHAT 3R IUTGT Bl
9o @ Ie¥ U HAifds vd SRINTRS SIgHea S|

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

fafaer oYy Srerary uRerfoal @ forw Suygea gtenfifear a1
UEAM R B 9IS UG IEIARTI SgHET H HHAGg HRAT|

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

S—a grenfifea o1 99R, gaar ior iR fasraefia
AU TG BT |

Dissemination of improved technologies, capacity building
and developing linkages.

el R NIl ARAI FAl-ad e URATSHAT (TemsHismd)) &1

9y I fawR vd Sl drAHd dI drAif~ad HeT

Coordination of the All india Coordinated Research Project (AICRP)
on Maize and to carry out extension and outreach programmes.
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Hert farenta, siiet Scareq 3 SHTeaEr=iieRtuT
o 2022 & IR, G fhee & T fore erafa, sTEwHTs 222,
SMETATH 223 2R METATH 224 IR THh 4 HEeT Tt T
e (froaee 1-wedt) SR siR eifugfea (Tasht 4065 (3)
fedish: 31 T, 2022) &I M1 W H fuset <1 ant (2022 R
2023) @& oAU fRaR HoehT & USeh SISl bl Haiieeh A SeE
T T HEI: 33.5% 3R 62.0% fEHIR MHSTI- IR He
STHUM G Gehdl o H1Y I g2 2 |
TSI WA TALT
WA Heh! TS hdshd W TS i T8 662 3Td: genfadl IR
TR TAeTeh! & ek Ue1 o1 SRl TS ot (STeeTRaTst)
T ST ek S T TR T iR gHeh ferg 1359 oS
THTAY IR T SYANT TR T on | GXe faversor §, wfmsmo
Hfed 4 TR HT FHEAT 1 T = |

Tafsrse Heemt ao =

HIITRT F& R ez (CMS) STenfia sfsit s+ Tt forem forenfam
0 & o, o A g, duged 117, deged 116, doged
284, m@msn HITATE 323-1, HTATH 323~ 11, 9equd 140,
Hqug 1105, Seqwd 1105, aﬁmﬂos 1 ] HITHTH YRl
H uftafda feman a1 7 uftafda Sl ok ST eTRerh, stufd
TH 117, TH 116, TH 284, TH 323, TH 410 3TR TH 1105 o1 19 T4
R i foha T A Heaed eneiia Jet & He feei
ST 11-223 3R SRS 11-227 i TR Wie & fen
TR T USSR H AN fan w1 gEd $iR, THeheT 323
T34 3R ®% wWierehl # < uRafdd Hieged sSemestl s 39
T A 12 TR &t i Gt fasfaa fee T

T® 2021 | T HHIGE AW SMER] (STEARTATHE 1 IR
STEAETATEHE! 2) I =R HHAl W TREEHRRE § AreH fea
3 g1 ST | 5% (415.20 fFEeal/TRaM ) I3a1 & WY ThH
yfafte ALMECATHET 2 Fi SMEATH ¥ TAuy Jogy =0 |
WTa fean T |

|G HaRT TG Sl geditedh Jium

T WS HIhl % 3Td: Weld S¥THH hl, T YLETRl S
T3 1344 3R TIHSTE 1378 & T Gehlo| feran 71 39K 380
O 164 HeRl 1 AT THT AT FRE, I SR L
H g #% T fafere edfes gt fawan m
arifeen aeTa & fog ueee

Tt 2021-22 % SNE & T FATHEH T S IARA H3,
TR H | iR YEfd Y@ SrdeRen & qgd 200 3id: FSId
SIHHT & Teh S 1 oAk [ohall T | @ T A1l ARl
H o o7d: o S9THRAl 3 2.98 TH/FRI G Afersh S YeEr
Tol ST WEf I 10 Fd: T § 3.28 TH/FHRW F Afw 3
RN &S I TR |

THT 2021 & HEH B A RS- RATT el STH T,
e & S $iR a9 e SIdeRe % ded 200 3Ad: FSId
W@@mwme|Waﬂwmm
& qed IS 20 37d: Yold SHAT § UE 37 YoId IhA A9

THAELA 2-1052-1-1, THAELA 2-1260, STTHTA 6, THITETA
2-1443 3R THSMELA 2-2166 HHI I T |

————E
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SUMMARY
CROP IMPROVEMENT

Hybrid development, seed production and commercialization

During the year 2022, three field corn hybrids, viz., IMH
222, IMH 223 and IMH 224 and one low phytate maize
hybrids (PMH 1-LP) were released and notified (S.O. 4065
(E) Dated: 31 August, 2022). The ICAR-IIMR, hybrids have
received highest maize breeder seeds demand through DAC
indent in the country continuous for past two years (2022 and
2023) with 33.5% and 62.0% share, respectively.

Genetic Resource Management

A panel of 662 inbreds and four testers pooled from Indian
maize breeding progamme were genotyped using the Diversity
Arrays Technology (DArTag) and 1359 informative SNP
markers were used. The STRUCTURE analysis revealed
possibility of 4 clusters, including admixture

Specialty corn breeding

To develop the CMS (Cytoplasmic Male Sterility) based baby
corn hybrid, a total of nine lines, viz., CMS 117, CMS 116,
CMS 284, CMS 323, CMS 323-I, CMS 323-II, CMS 140,
CMS 1105, CMS 1105-1 were converted into CMS lines.
These converted lines and their maintainers, viz., M 117, M
116, M 284, M 323, M 410 and M 1105 were evaluated at
three locations. Two CMS based baby corn hybrids namely
IBH 11-223 and IBH 11-227 were contributed in AICRP on
maize for NIVT testing. On the other hand, a total of 12
experimental baby corn hybrids were generated using two
converted CMS lines into HKI 323 background and six testers.

Two composites fodder population (IIMFC 1 and IIMFC 2)
contributed to AICRP on Forage crops in kharif 2021. Among
these two populations, one entry IIMFC 2 with 5% (415.20
g/ha) superiority got promoted from IVIM to AVTM first
stage.

Heterotic grouping of white maize germplasm

Eighty-two white maize inbred lines were crossed with two
testers, viz., HKI 1344 and HKI 1378 and the resulted 164 hybrids
were evaluated at three locations, viz., Ludhiana, Begusarai and
Hyderabad. Location specific heterotic grouping was done.

Breeding for abiotic stress

A same set of 200 inbred lines was evaluated under normal
and managed drought environment during rabi 2021-22
at RMR&SPC, Begusarai. Twenty inbreds lines recorded
>?2.98 t/ha grain yield whereas top 10 inbreds yielded >3.28
t/ha grain yield under drought stress environment.

A set of 200 inbred lines was evaluated under normal and heat
stress environment at ICAR-IIMR, Ludhiana during spring
2021. Among top 20 inbred lines under normal and heat stress
five inbred lines namely MIL 2-1052-1-1, MIL 2- 1260, BML
6, MIL 2-1443 and MIL 2-2166 were common.
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Talt 2021-22 3 A % SN WIHSTTI- TRATT TR STTHHM HEM,
QR § ¥fa e STarER & 98d 300 37 : YN SR 6 Th
TS &1 oA fohan T IR 37q: USTA (THSEUS 2-245-2,
TEH3ME-1128, THSTMELA 2-173-2 IR THARTA 2-1587) 7 5.0
T/ Y Afw w} YSOR T +i | I G 9 IS A i
TG ATt STaraRe § Sfad @A i T 48.4 ¥ 90 x T T
THITT ~ ha1d G ATV ST G FLATS & &5 g
&4, TN H TEl o fT et 25 FernT 37d: TSI S¥iEhH! i
ST TS | ST1S SARMSHE SHIEY (THSTEUA 2-173-2, THAETA
2-406:2, STETATA 127-1, SHRUA 2209, STTHARFIITH 106,
SIRUA 2047, SHTA 2306 3R TIHE 163) dgR UL T,
foreht YeeR | 40% | HH F1 HH & WY FU Ut Freredt awdit
3R g § sTcafereh oh/TA STUTd I T4 |

{1 TR STIHHM TH oS SIS g, I § T 2021 %
R T AT WA IR FeTeR1E arareil & qed 9id = dfed
FIHA X e 3R ST fessd & HieAn 9§ S 335 WeRil

% T U< I YR Thal 721 | TRt THSTETS 2-3748 X TATH
13 § Tol HH T HogAeIed Yashish (THUHSTE) (0.459) ¥,
St STt STRTE FeRierd o1 Gemd adl ¢ |

Talt 2020-21 31 2021-22 & R gfaefud fesmea # waeht &1 100
37q: TSI ITRE hT AR TRl T Mk ST & A & QA
SRR 7 Tifeafe (T,) IR Sisi (T)) & qe-91e
freror ¥ (i < Ty 9 S FRE & WY a3kt T /) &
TUE k1 A R e R, TSR T, % qed S hi
3irgd YR FHHI: 4.09 T/THA, 3.06 TA/THIR AR 3.79 =/
TRAR ot | 31 ¥ T =il § o Raqarant & faa frg
A § TRUqaR FrEs & stfafted ofd: 9o ot 3 Yeer |
off <19 B T

Sferer a=Ta & forw w=e=

TE 2020 3R 2021 & <RW wE@ iR it § Afew ofiw
=Ee (THUE) & fowg iR wEa # 9T offw Ue vy @me
(SueTuyst) & fa®g 100 HahT S7d: Wd aIhtl & Th U
TR fRa TR TR fRT TN TSl & oUR W, W T |
Teh IGHH THATETH 2-173-2 i THUEST IR siueawst & ot foeg
yfadielt g T gHe Sifdaie, Sfdem wfie semge (Suwst) SR
Ao ST ey (THEiTd) & fae wigan § fd: Y avshHl &
M 2 1 o Yeareha fwan T | Fuaet AT AR & qrRomH
H duerst & favg gfaftesl wt o<t @@ 3 (199) Wit e |
THETA AT ALOTTEIV TR0 5 B® 2021 & SR < 10% T T
& WY TS & fawg 16 gfeieht Gl 1 Tew™ F R | 3 @WE,
W I (THTesY) iR fAieR o e (THeEst) w gfaift
T % fore ==fd SgEd St qe= HT TS | e 20 IR 19 SHyET
HHYT: Wi STHEHSIR TaUEst & forg gt o

TUTET ALIUT o TAT YT

e W WoRRl (RHTH) Sged & fafafyeor & qed
FeUfesh P Yo & MR R, T I8 I8t S¥0hHI I TTETAN
(framsfaem) & ffen T o1 Telfesd R SR & STER
R, Tfew P T IR Tedfew o ot & fiaw semee FH
AT T | SRIHA & (THRO & 9%, Ui YeE & foa Sweehi
T YR TRl 1| WIhTIY- MR Heal STIHYM e, qft
T & YRS Y& § 124 Rl %1 Tk 9 TRl T iR

_—/
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A set of 300 inbred lines was evaluated under cold stress
environment at ICAR-IIMR, Ludhiana during rabi 2021-
22. Four inbreds (MIL 2-245-2, HKI-1128, MIL 2-173-2
and MIL 2-1587) recorded yield >5.0 t/ha. The top twenty
inbreds have 48.4 to 90% survival rate under cold stress
environment.

A total of 25 maize inbred lines were screened for salinity
at ICAR-CSSRI regional centre Bharuch, Gujrat. Eight
promising genotypes (MIL 2-173-2, MIL 2-406-2, IML 127-
1, DQL 2209, DMRQPM 106, DQL 2047, DQL 2306 and
HKI 163) were found which were having less than 40% yield
reduction and higher K/N ratio in upper leaf, lower leaf and
root.

A set of 335 hybrids generated through line X tester and
diallel design including five checks was evaluated under late
sown normal and waterlogging environment during kharif
2021 at RMR&SPC, Begusarai. Hybrid MIL 2-3748 X LM
13 recorded the Lowest Stress Susceptibility Index (SSI)
(0.459) suggesting more waterlogging tolerance.

One hundred maize inbreds were evaluated during rabi
2020-21 and 2021-22 in replicated design to study the effect
of two post emergence herbicides i.e. Tembotrione (T1)
and Topramezone (T2) along with control set (C where no
herbicide with two manual weeding). The average grain yield
under Control, T1 and T2 was 4.09 t/ha, 3.06t/ha and 3.79
t/ha respectively. The study suggests that weeding without
weedicide have added advantage in inbred grain yield besides
weed control.

Breeding for biotic stress

A set of 100 maize inbred lines was evaluated against MLB
at Karnal and Ludhiana and against BLSB at Karnal during
kharif 2020 and 2021, respectively. Based on pooled data,
across location one line MIL 2-173-2 was found resistant
against MLB and also against BLSB. In addition, the same
set of inbred lines was also evaluated at Mandya for TLB
and SDM. The results of TLB disease phenotyping showed
a large number of (199) entries with resistance to TLB.
The SDM disease phenotyping trial identified 16 resistant
sources against SDM with <10% disease incidence during
kharif 2021. Similarly, selected genotypes was identified
for resistance to Fall Armyworm (FAW) and Spotted Stem
Borer (SSB). A total of 20 and 19 genotypes were found to be
resistant to FAW and SSB, respectively.

Breeding for quality traits

Under diversification of QPM germplasm, based on heterotic
grouping (HG) information, recycling of lines were started
three years back. Based on the HG information, pedigree
crosses were made within HG A and HG B. After fixation
of lines, lines were evaluated for perse performance. A set of
124 lines was planted at ICAR-IIMR, Ludhiana experimental
field and selfed seeds were evaluated for tryptophan content.
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o ammft & fo wroufird sl 1 geaiwa foran man | wgdy
s34 | AR it 1 A & foRan T o A
3R e arft & Sifed TR & WY FD GHA H TEAH
I T ¥ | AR A FUTH G & Sk AR H Scariedt it
(STHTH) WA & SIAHT H W i | STEUATIRUTH 1530
% S 1Ufd, STEUATA 343 3R TAHSTE 163 HI AR SH
% &9 H A T, SR T ST 55411 I ST SHE b Y H
ST fefa T o | ST SiR gseNfH 1 9= BC,F, el | foRan
T SR ST HRRIoTH UrHl 1 BC,F, WEl & fau 3= feRan
T | STt AR wri & foe gedifes AfSe gat taR fR
g &1 = 2015-16 & 2021-22 F SRH, Gafdid fesme 1 swam
FA G e Tk IR A |t & fere 302 fafae sia: yoma
AT T TH THERTCEE AT I9a, S 7 STer-37er ararawoi
(e, Frin, FreiaT, e iR SFERm & o) # 60277 agEdt
THUAD AT T TN Hieh A0 Uefaa fohan e | e §
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Introgression of methionine content in QPM background
was initiated and a few lines have been identified with
desired level of methionine and tryptophan content for
introgression of waxy allele into the QPM background.
Parents of IMHQPM 1530, viz., IML 343 and HKI
163 were selected as recurrent parents, whereas Pusa
waxy 55411 was used as donor parent. Foreground and
background selection was done in BC,F, generation
and foreground positive plants were advanced to BC,F,
generation. Heterotic MAGIC pools for high amylose
content have been generated. An association mapping
panel of 302 diverse inbred lines which was phenotyped
at 7 different environments (Dholi, Bajaura, Bhiloda,
Karnal and Begusarai between) during 2015-16 to 2021-22
for kernel Zn and Fe content using augmented design and
was genotyped using 60277 polymorphic SNPs markers.
Sufficient variability was observed in the panel for Zn (5
to 67 ppm) and Fe (2 to 78 ppm).

Pre-breeding

Two mapping populations were developed through crossing
of LM 13, LM 14 (parental lines of PMH 1 hybrid) with Z.
parviglumis (maize wild species) which were evaluated for 15
yield and its contributing traits. A total 102 and 82 markers
were selected for QTLs mapping in LM 13 X Z. parviglumis
& LM 14 X Z. parviglumis, respectively, and various traits,
including Ear Diameter, Ear Height, Plant Height, Flag leaf
length, Flag leaf, 100 kernel weight and Yield were evaluated.

BASIC SICENCES

Optimization of Agrobacterium-mediated transformation
protocol in tropical maize

The subcultured embryogenic calli from mature seed-derived
nodal explants were subjected to genetic transformation in
tropical maize cultivars i.e. DMRH 1301 and DMRH 1308. In
total 108 combinations representing various factors/parameters
affecting transformation were evaluated using at least 30 calli
per combination. Out of 108 combinations, 24 combinations have
been narrowed down. Now, the most suitable/best parameters/
conditions need to be finalized after repeating the transformation
experiment three times in these combinations.

Candidate gene identification, validation and constitutive
gene-network analysis of identified Meta-QTL regions for
fungal disease resistance in maize

A total of 1910 candidate genes were identified for all the
MQTL regions, with protein kinase gene families, TFs,
pathogenesis-related, and disease-responsive proteins directly
or indirectly associated with FDR. The linked markers to
MQTL and putative candidate genes underlying identified
MQTL can be further validated in the germplasm through
marker screening and expression studies.

Optimization of protocol for protein quality assessment in maize

Under the project 'Rapid Detection of Quality Protein Maize
for Increased Farmer Remuneration (SP/Y0/217/2018)'
[completed in April 2022], an Indian Patent Application (No.
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202211015547) has been applied. The developed method is a
single-parameter test for maize protein quality, requiring only
5 minutes and minimal equipment.

Studies on maize anthocyanins stability

The anthocyanin content of color maize germplasm ranged
from 0.11 mg to 143 mg/ 100 g. The purple maize has the
highest content followed by blue and red. It is suggested that
the different susceptibilities of natural plant anthocyanins to
heating might be due to their varying anthocyanin composition.

CROP PRODUCTION

Development of precision conservation agriculture practices
in the cereal-based system in Indo-Gangetic Plains.

System productivity was higher under maize-wheat system
compared to rice-wheat. In comparison to the rice-wheat system,
the system productivity was 28.62% and 8.00% higher significantly
in conservation and conventional maize-wheat system, respectively
in the 5th year. Amongst fertilizer management practices, the use
of Green Seeker sensors produced significantly higher net return
over farmer fertilizer practice and RDF, however it remained at
par with SSNM practice. With regards to B:C (Benefits:Cost) ratio,
significantly higher ratio was found with conservation agriculture-
MWMBb with green seeker (2.24) along with SSNM (2.10) over all

other cropping systems.

Soil properties under differential agronomic management

Soil properties, viz., soil organic carbon and penetration resistance
were also measured after completion of five years. Highest soil
organic carbon was built up in conservation agriculture maize-wheat
system followed by CT maize-wheat and least soil organic carbon
built-up was observed in puddled rice-wheat cropping system.

Study of different organic nutrient sources in maize and
specialty corn

After completion of five years in the yield of baby corn, sweet
corn and normal maize in organic treatments was significantly
lower as compared with RDF. However, gap between RDF
and organic treatment is narrowing down.

CROP PROTECTION

Management of maize stem borers through host plant resistance

Among the lines screened for resistance against spotted stem
borer, 19 genotypes were found moderately resistant. In order
to decipher genetic loci responsible for resistance to pink stem
sorer, the F,, mapping population developed from the F, cross
between DMRE 63 (resistant parent) and BML 6 (susceptible),
screened against PSB under artificial infestation. The parental
polymorphism survey using 531sequence-tagged microsatellites
(STMS) markers showed 155 (29.2%) markers exhibiting
polymorphism between parents DMRE 63 and BML 6.

Resistance against major diseases

A total of 20 out of 172 lines screened for resistance to Maydis
Leaf Blight were found resistant. Two lines out of 68 screened
for resistance to Charcoal Rot, were found resistance. Ten
promising lines for resistance against Banded Leaf and Sheath
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Blight, were obtained after screening 49 genotypes. Cluster
analysis of 58 isolates of Exserohilum turcicucm based on
quantitative data (conidial length, conidial width, septa count,
hyphal width, colony diameter) categorized them into 7
groups.

Artificial intelligence based mobile app for identification and
advisory of maize diseases and insect pests

AI-DISC app and NIBPP App has been developed for
identification of major diseases and insect pests of maize by
ICAR-TASRI in collaboration with I[CAR-IIMR and IIT Delhi
team and has been validated at field level for diseases, viz.,
MLB, TLB and BLSB and insects, viz., FAW and PSB.

EXTENSION AND OUTREACH

The institute reaches out to its farmer and other stakeholders
by conducting various programmes, Viz., Frontline
Demonstrations (FLDs) sponsored by the Department
of Agriculture and Cooperation, Government of India
under the National Food Security Mission (NFSM), the
Scheduled Tribe Component (STC), North Eastern Hill
(NEH) component, Scheduled Caste Sub Plan (SCSP),
Agribusiness incubation centre (ABI) and Mera Gaon Mera
Gaurav (MGMG). A comparison of upland/midland rice
vs maize was demonstrated in West Bengal, Uttarakhand,
Odisha and Jharkhand in an area of 95 ha under the NFSM/
STC programme. The “Participatory innovation platform
on potential yield realization of maize-based cropping
systems in Punjab and Haryana", an ICAR-IIMR initiated
collaborative project with CIMMYT, SAUs and the state
agricultural department have provides learning to researcher,
policy makers and practitioner. In rabi 2021-22, FLDs were
conducted on 102 ha by 8 centres in 6 states, benefitting 332
farmers and the average yield gains in the season was 17.00%
(4.7% in Peddapuram to 41.9% in Hyderabad). In spring
2022, the FLDs was done on 20 ha benefiting 27 farmers
where a mean yield gain of 24.9% was recorded. In kharif
2022, FLDs were conducted on 151.7 ha benefiting 442
farmers in 11 states. This kharif season FLDs showed a yield
gain of 29.7% with improved technology demonstrated which
varied from 2.20% in Ludhiana to 128 % in Karnal. Similarly,
maize was demonstrated for disadvantaged farmers. Under
the Agri-Business Incubation (ABI), several maize-based
products have been prepared and demonstrated at various
platforms. Training and capacity building activities have also

been undertaken during this period.

AICRP on Maize

In Crop Improvement, genotypes in the early, medium and
late maturity group were tested. In addition, Open Pollinated
Varieties were tested. Specialty maize genotypes were
analysed and in all groups, good performing genotypes were
advanced to next stages of evaluation. During kharif 2021,
rabi 2021-22 and spring 2022, experimental trials were
mainly aimed for screening resistance against FAW, SSB,
PSB, MLB, TLB, BLSB, CLS, ChR, FSR, RDM, SDM,
BSR and cyst nematode.
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CROP IMPROVEMENT

The crop improvement programme of the institute is primarily
focused on the development of high yielding maize hybrids and
parental lines, germplasm enhancement for resistance to biotic and
abiotic stresses, and quality traits to meet the changing climate and

market scenario.
Hybrid development, seed production and commercialization
Hybrids release and notified

During the year 2022, three field corn hybrids, viz., IMH
222, IMH 223 and IMH 224 and one low phytate maize
hybrids (PMH 1-LP) were released and notified by the Central
Sub-Committee on Crop Standards, Notification and Release
of Varieties for Agricultural Crops (CSS on CSN&R VAC) in
the 88" meeting held on June 17, 2022 and notified vide Govt.
of India Gazette notification no. S.O. 4065 (E) Dated: 31
August, 2022. The details of these hybrids are as follows:

IMH 222: This is a medium maturity single
cross field corn hybrid for cultivation during
rabi season in North Western Plains Zone. It g
has grain yield of 10.19 t/ha and has shown
significant yield superiority (17.53%) over
the relevant best check. It is moderately
resistant to Chilo partellus insect, Charcoal
rot, Turcicum leaf blight and resistant to
Maydis leaf blight and Fusarium stalk rot (FSR) diseases.

IMH 223: This is medium maturity single
cross field corn hybrid released for
cultivation during rabi season in North
Western Plains Zone. It has grain yield of
10.48 t/ha and has shown significant yield
superiority (20.89%) over the relevant best
check. This hybrid is moderately resistant to
Chilo partellus insect, Charcoal rot,
Turcicum leaf blight, resistant to Maydis
Fusarium stalk rot (FSR) diseases.

IMH 223

leaf blight and

IMH 224: This is a medium maturity single
cross field corn hybrid released for cultivation
during kharif season in North Eastern Plains
Zone. It has grain yield of 7.23 t/ha and has
shown significant yield superiority (13.49%)
over the relevant best check. This hybrid is
moderately resistant to Chilo partellus insect,
Maydis leaf blight, Turcicum leaf blight, Charcoal rot, resistant
to Fusarium stalk rot (FSR) diseases.

PMH 1-LP: Phytic acid is one of the major S,
anti-nutritional factors in maize grains which e
affect the bio-availability of different mineral
elements like iron and zinc. ICAR-Indian
Institute of Maize Research, Ludhiana has
released the first low phytate maize hybrid,
PMH 1-LP in the country for commercial
cultivation in the north western plains zone (NWPZ) comprising
of Punjab, Haryana, plains of Uttarakhand, Western UP and

IHM 224

PMH 1-LP
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Delhi. PMH 1-LP has 36% lower phytic acid as compared to
its original version and 140% higher availability of inorganic
phosphate. It has a grain yield potential of over 9.5 t/ha. It
has moderate resistance to major diseases namely Maydis leaf
blight, Turcicum leaf blight, charcoal rot, and pests, namely
maize stem borer and fall armyworm.

Seed production and commercialization of technologies

The ICAR-IIMR, hybrids have received highest maize breeder
seeds demand DAC indent in the country continuous for past
two years (2022 and 2023) with 33.5% and 62.0% share,
respectively. The year-wise breeders seeds of IIMR maize
hybrids produced and supplied in the seeds chain has been given
in Table 1.1. The details of the MoUs signed during 2022 are
given in Table 1.2.

Table 1.1: Year-wise total breeder seeds produced and supplied
(kg) for different hybrids of the Institute. The quantity supplied
includes the total demand received (through DAC + direct
demand to the institute) from various states and national seeds
producing agencies.

ATfeTeRT 1.1: T w1 fafyu= To forei & fore Semnfeq ofR syfd fore T aei-ar e wemes sfits (foh.am.) 1 @mgfid =6t 1 = 4 fafv=
T IR TS it ScIeeh WSifeal & W el | (STt & "y 9§, e 1 Y Yeded HiT) e €1

Table 1.1: Year-wise total breeder seeds produced and supplied (kg) for different hybrids of the Institute. The quantity supplied
includes the total demand received (through DAC + direct demand to the institute) from various states and national seeds producing

agencies.

fererur /

Particular

HeRdl ot qE a9T /
Parents of hybrids

2018-19

2019-20

TEaR SeTfed i 3afd feRe T yeten st () /

Year wise breeder seeds produced and supplied (kg)

2020-21 2021-22 2022-23

TIUHIRTH 1301 TH 1308 T HI&T
Female of DMRH 1301 & 1308

1110.0

2212.0 5542.0 4085.0 13137

SITHIRTH 1301 T T

295.0
Male of DMRH 1301

725.0 200.0 385.0 1665

STHARTH 1308 T
Male of DMRH 1308

- 429.0 1895.0 2069.0 4393

SITHSARTH 1305 i AT
Female of DMRH 1305

SITASTRTH 1305 T X
Male of DMRH 1305

TSTRTATH 1 i T
Female of LQMH 1

45.0 75

TFRITACE 1 F T
Male of LQMH 1

15.0 30

STEUATST 1539 i HIGT

Female of IMHB 1539

STETATST 1539 T R

Male of IMHB 1539

TAYTEITH 3 i AT
Female of LPCH 3

TAMEITH 3 &1 R
Male of LPCH 3

STETATST 1532 T HIET
Female of IMHB 1532

STETATST 1532 T TR
Male of IMHB 1532

Easkolul

1405
Grand total

278 3481 7689.5 6599 19452.5

T T—_—_
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aTferaRT 1.2: I 2022 & SRA FHEAAT FOH1 W AR e faf= wufei o1 fSu T s aret WiehsTu- wRda Heal STIHM HeeH

& ekl Uil ol faaxor

Table 1.2: Details of ICAR-IIMR maize hybrids licensed to various companies by signing MoUs during 2022.

WIS ol A /

Name of Organization

STIET e e firent sl =4 /

Name of Commercialized Technology

1 fogiferrees W€ WI. SMI® / SiddiVinayaka Seeds Pvt. Bengalaru

TERT TehT TARTATH 1 / Maize Hybrid LQMH 1

TEH-1 AREES ‘I{:ﬁmﬁ, Y=\ ST / Padamati-1 Watershed Association, West Bengal

TRhT HehT STTHIRTE 1308 / Maize Hybrid DMRH 1308

IR HE W WEae fafaes, afed se / Ramnagar Seed Farm Pvt Lid, West Bengal

TEhT e TER[UHTH 1 / Maize Hybrid LQMH 1

TR oY SITHSARTH 1301 / Maize Hybrid DMRH 1301

SAfaerT Wites sfean w. fafies, TelHT / Invicta Agritech India Pvt. Ltd, Telagana

TR HhT TARUATH 1 / Maize Hybrid LQMH 1

g Hiew, U= S / Basudha Seeds, West Bengal

TRT TR STTHIRTE 1308 / Maize Hybrid DMRH 1308

=Ish TISH, 3719 Y / Chakra Seeds, Andhra Pradesh

2
3
4 TR He ®H yrgae fafies, afew smel / Ramnagar Seed Farm Pvt Lid, West Bengal
5
6
7

TERT HehT TTRTHATH 203 / Maize Hybrid IQMH 203

UG AT o STHTATSH Rl geliiedh Jru

forarelt wohe HeeRT 37 : TSI SV I <) Terh], el Tahas 1344
IR TEHIME 1378 & T Gohiol fohan 7 iR URomTaEs T 164 TaRdi
T Godih 1 I, teiq far, sEE SR et § frar
M fafre ® ¥Rfew gfim e mn gitmm 8§ A S gew 99,
Haue 77, HeATA 53, HUATA 576, THSTEUA 10-1380, THSAEUH
10-455, WITATA 105, HTHTSA 341, GTATA 549 IR THIMETA 10-2013
I TES-S (THHRTE 1378) H WEigd fRar M R ome S yEdl
(SUEAET 3187, TUATA 9, WUATH 495, THEUA 10-2943, HeHTA
77, STV 394 TR THAEUA 10-95513) 1 T=S-T (TAHE 1344) H
TEeRd TR T | R # e S, S, Y 77, S 419,
Hraue 90, HuHTa 150, HUHUA 576, THIETA 10-1380, HITHTH,
HAUe74, WUHTA 419, THAARTA 10-209 3, THAELA 10-2127,
HUoue 53 SR THSAEUA 10-348W13 I UoS-sf (THHaTE 1378) H
HEieRd fohan T SR 13 SiuwEy (Seee 103, HeHTE 576, SeHTA
141, HTHTA 499, THIETA 10-137%11, THAEA 10-209%13, HTHTA
53, HIUATS 550, THSTEUA 10-9W13, THRETA 10-61912, THSAETA
10-125H12, THITETA 10141411 IR THSAETSA 10-216€13) I To=-T
(e 1344) § wodiega fenan o | 3e WG, ReweE # o S Wi,
Y, THARTA 10-61H12, THIMETA 10-1403 X THETSA 10-2047 Hh
TEell-of (TaheTE 1378) § ¥R 11 < w&dl (Hiwauet 74, HoAws 150,
THAETA 10-95H13, THSTEUSA 10-2047, THAETA 10-141411, THARTA
10-2025, THSETA 10-3187, WTHUA 234, WUATA 576, THITEUA
10-88H11, THSTETA 10-9H13, THITETA 10-61¥12, THALTA 10-1403 iR
THIAETA 10-2047) T TASH-T (TAhE 1344) T WEITHA fohal 01 T
TRl T ITeh WAL Usier=

WRA HefehT 3id: USTIA S9TehHl ekt STEMvTeR fafaerar oiX
STt WTEAT SRl TR

fafaea wxoft drenfireht (DArTag) T STERT A L TRATT Hah1
IS TR T T 662 3Td:I IR IR THeTh! & Uet 1
STYEY TR e T oiR T9H 1359 RIS THUAD A 1
T foren T | sHe SXen faverwur 3 wfmy wfed (A 1.1
a) 4 TR ol FETEAT S I | 666 3T IS SERHT I faf=
el § aifiegd & & faT AeaR-Sisf (NJ) 99ed &1 35
foran T | SRAfgEA Y= AMe e (BIC) 7 B8 fovm suagl (o
1.1 b) T GETEAT TR | AR Wfedi & &R g Yahst & ST
666 AU &g HR W TqETH & fore foman o, foam faf=
ofriiferss & | 139 37 WSl 1 Ted i T8 |

Heterotic grouping of white maize germplasm

Eighty-two white maize inbred lines were crossed with two
testers, viz., HKI 1344 and HKI 1378 and the resulted 164
hybrids were evaluated at three locations, viz., Ludhiana,
Begusarai and Hyderabad. Location specific heterotic grouping
was done. Nine genotypes, viz., CML 77, CML 53, CML
576, MIL 10-1380, MIL 10-455, CML 105, CML 341, CML
549 and MIL 10-2013 were grouped in HG-B (HKI 1378)
and eight genotypes (WNC3187, CML9, CML495, MIL 10-
29C3, CML77, CML394 and MIL 10-95C3) were grouped
in HG-A (HKI 1344) at Ludhiana. Thirteen genotypes, viz.,
CML 77, CML 419, CML90, CML 150, CML 576, MIL
10-1380, CML9, CML74, CML419, MIL 10-209C3, MIL
10-2127, CML53 and MIL 10-348C3 were grouped in HG-B
(HKI 1378) and 13 genotypes (CML 103, CML 576, CML141
CML499, MIL 10-137C1, MIL 10-209C3, CML53, CML550
MIL, 10-9C3 MIL 10-61C2, MIL 10-125C2, MIL 10-141C1
and MIL 10-216C3) were grouped in HG-A (HKI 1344) at
Begusarai. Similarly, three genotypes, viz., MIL 10-61C2,
MIL 10-1403 and MIL 10-2047 were grouped in HG-B (HKI
1378) and 11 genotypes (CML74, CML 150, MIL 10-95C3,
MIL 10-2047, MIL 10-141C1, MIL 10-2025, MIL 10-3187,
CML234, CML 576, MIL 10-88C1, MIL 10-9C3, MIL 10-
61C2, MIL 10-1403 and MIL 10-2047) were grouped in
HG-A (HKI 1344) at Hyderabad.

Maize Genetic Resource Management

Assessment of genetic diversity and population structure of
Indian maize inbred lines

A panel of 662 inbreds and four testers pooled from Indian
maize breeding progamme were genotyped using the Diversity
Arrays Technology (DArTag) and 1359 informative SNP
markers were used. The STRUCTURE analysis revealed
possibility of 4 clusters, including admixture (Figure 1.1a).
The Neighbour-joining (NJ) clustering was used to classity 666
inbred lines into different clusters. The Bayesian information
criteria (BIC) showed the possibility of six heterogeneous
subgroups (Figure 1.1b). The core hunter package of Rstudio
was used for core set development for 666 inbreds which
identified 139 inbreds across different geographic regions.

e
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o 1.1, T TR Qigeaaw (#-3) &7 SUGNT Fd §U FIETHTT qISeT- TR fagesori
e 1.1, &1, G751 GHgT-7F Wt SAITE gRAT u¥ MR &1

Fig. 1.1.a. Bayesian model-based analysis using STRUCTURE software (K=3)
Fig. 1.1.b. NJ clustering-based on Nei's genetic distances

faroTs WareRt U=
& i @ T J T
&t i U & fa g
IR §oA TR SeAdl (CMS) 3TeMa St shid @i Heht fhed
forfaa w1 & faw sa A geerA stefq Hiewes 117, Howed
116, HITATY 284, TUHTY 323, GITATY 323- [, HUATY 323- 11,
HeaTd 140, HTATY 1105, HTATH 1105-1 i HTHTH S9ThH0
H uftafda foran | g7 uftafda STl iR ST STReeh, 319,
TH 117, TH 116, TH 284, TH 323, TH 410 3R TH 1105 1 JeATH
9 T (G, Teuee @R YaTR) | fohen e | v & 9He
TS SMRINRT 2R AT Wed & Jare Ufaerd & g & 3R
fomdi 3 Heha fean for gt Sieged a9REl ¥ 100% siern fewemt
STelfeh TR o 100% TSI &7 @S | 369 W =ren o ez
TR | gefad el el § 3T THehT SN WA e sl
i G fre foenfaa 7 & forg fohan < wehan B 1 39 31aTma,
TuTfeh HIshdl (400 SUT 3MhR) 3R S g&y (HwHwE-HY) &
ey § Sferd SRehHI bl SEd1 i gt i TS off |

Hauy SMefd Sl s+ Hentl ekl Terur

ekl T TSN § wHemdeel wham & fog @ Huadh
e a4 TRt fohem SEsiue 11-223 3R SMEsid
11-227 3 IRTEH feam 7 § | GERT 37K, TEhaTs 323 Ty iR
B Tl e | < aRafdd HTATE a1l i ST Hih i 12
TR el hie Tt Ieq fohT 7T | 37 Hehdl o1 Tk oeh
HiuHe T St i 2 o |1 a8 3T & 2022 | <1 Uit aredt
T TR & WY ARG | i T 1o e, SR
3R gREre H foran a1 | (e 12 UrRATeR TRl § 9 3 TRl A A
T H R S fems | gt s iR armorE 61 S
T 1g ol R SR el U T | Selh i Heh (STESHa
3, SMESHTT 9 IR A= 12) for o&ft & it &
3US & HHE § G # S ¥ 9%a 9T |

Specialty corn breeding
Breeding for baby corn

Breeding for baby corn improvement

To develop the CMS (Cytoplasmic Male Sterility) based baby
corn hybrid, a total of nine lines, viz., CMS 117, CMS 116,
CMS 284, CMS 323, CMS 323-I, CMS 323-II, CMS 140,
CMS 1105, CMS 1105-1 were converted into CMS lines.
These converted lines and their maintainers, viz., M 117, M
116, M 284, M 323, M 410 and M 1105 were evaluated at
three locations (Ludhiana, Hyderabad and Pantnagar). The
tassel morphology and anther exertion percent reported at
the time of flowering and results indicated that all the CMS
lines showed 100% sterility whereas maintainer showed
100% fertility. It showed that sterility is not affected by the
environment and can be used to develop the CMS based baby
corn hybrids. Further, the sterility of the tested lines was
confirmed through molecular markers (400 bp size) and their
type (CMS-C).

Testing of CMS based baby corn hybrids

Two CMS based baby corn hybrids namely IBH 11-223 and
IBH 11-227 were contributed in AICRP on maize for NIVT
testing. On the other hand, a total of 12 experimental baby
corn hybrids were generated using two converted CMS lines
into HKI 323 background and six testers. These hybrids
were evaluated at three locations, viz., Ludhiana, Varanasi
& Jharkhand in RBD design with two replication each having
two rows in spring and rabi 2022 with check CMVL baby
corn 2. Among the total 12 experimental hybrids 3 hybrids
showed consistent sterility over the three locations. However,
none of the hybrids were found superior over the check at
Jharkhand & Varanasi. While three hybrids IBCH 3, IBCH 9
and IBCH 12) were found superior over the check at Ludhiana
in terms of baby corn yield without husk.
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TRT Hekeh! WSTHA
ST HeFehT TSI 3T Joieh

T Gy = STee] (STEAETATEE 1 3R SEsmEuruhHt
2) 9 TUF 2021 H IR BT W USTEEANT § e & fag
AT T T | 1 1 TenfeAt |, 5% (415.20 TH/ZHRAT) AT
% 919 gfafte STEETATHH 2 i STEdEuy ¥ TAuy & Y9
=0T H YEIA TR T SEe STaE, i # 'liw 2021
o N 1006 o G131 TR 2R 3 dferrdl (3 Hiet o) & e
SETE! fesed H 22 370 9N S @G o1 AT TR T |
T 22 9N IS | 9 4 el (SMELATHY 3, SETHTHI
11, SAETHTEY 13 3R AETHURY 20) & A= foFe ¥ SRR

RIBIRIEIN

TRt 3N Ik IU-IAGH T T AN A Agerst uran
fergetsroT

A T aTel IYgst @ fIu |Ees @R =R & Hed & fore e
% IU-IARI h! JraTerfer 3T ITFERTAT 1 T A & foag T
TN TR T T WA & fAU Wi STen-STeRl YR & Heehl
T SU-ScIIET ol SYANT fohaT T, S TESETd 1 (Sl iAol
HeTE & a1G W), S 5414 (&t FIH o & 9IS el BT ST OEH),
TerPHEATE 1 (R W, Hid wfed qu den ofR wmsers
3TaE H wIeT gaN), YR 75 (T Fi &l HelE & ag o= gal
) SR eTERdTATT 18-2 (URTE 22 F HE & 9 W
W) | afomEl 3 gwiien fr smEediuaTs 18-2 # SAfuer iR it
5414 T To FH 5 Tered FiEd U T, e @ TR SR wEes
areree | STt 5414 | 21f¥eh e WA 3R FH TEITE bl SR
et | fafm gl d@e g @ defua of TR S 5414 31
TARUITATE 1 § ¥ faftaa st g faeht | 37 frsheil 3 =1 <o
& oot & &t (S 5414) fes diftes @iferd sgd &9 T
Teref aTell T ¥, 39 g URYed e hi ThelE & g 8l ek
7 sferes Yk Taned Al SRR e ot aee A Ares of

i T
ITifaeR aTa & foTg g

@ TS oh e WA (TRt

AT TehT STTHYM TS el SeUIeH &g, T | @i 2021-22 &
RM T SR Yafed Y@ STareRen & q@d 200 3T IS SRR
T He 1 YR fomdll T | G T AT ATeR § S 37 IS
SUGHAT 7 >2.98 TH/THI N Hi USER i i w@fk WH 10
ST TSI SRIHHT 7 > 3.28 T/THRI SN 1 USER T &1 | TG0
AR H SHad 16 3T IS SLERH - HA IS S 370 IS4 SeHue
15 & eI IQER U FT | SRTASR IR THAH, SR H w6
2021-22 % SRM o-ifed fesea § IR =% Tl & 919 316 TS
TRl o Th IR U HT ATk (Ha T | 306 S0 bl 6 F T Tl
(THTEUSA 2-1625 X TATH 13 IR THIEUSA 2-3482 X TATH 13)
T 3R @ SrareR H W 9T T | AT THIAEUA 2-1624 X
TATH-14 @ % i FeRied H1 39 gC g &1 ferfd & qed w4
A HogTeierdr i (0.109) o WY o AT USRI Ay
¥ SNTHSR IR T, I | @ 2021-22 & SRA o-wfed
fesmea # U= = THU & WY 175 TATH hil & Teh 3R ¥ i
TR e T | T TF HeRdl H W Ueh TRt (THITETA 2-457-2 X
TIhaTE 1128) TMI IR @ & SR § AHRT Ir&1 T | HehT
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Fodder maize breeding

Fodder maize breeding and evaluation

Two composites fodder population (IIMFC 1 and IIMFC 2)
contributed to AICRP on Forage crops in kharif 2021. Among
these two populations, one entry IIMFC 2 with 5% (415.20
g/ha) superiority got promoted from IVTM to AVTM first
stage. Further, a set of 22 improved fodder populations were
evaluated in RBD design with two replications and two rows
(3-meter length) along with check J 1006 in kharif 2021 at
Ludhiana. Among the 22 fodder populations 4 populations
(IMFP 3, IMFP 11, IMFP 13 and IMFP 20) were found
superior over the check.

Green fodder and silage quality analysis of maize and its by
products

An experiment was conducted to test digestibility and
suitability of maize by-products for silage and fodder value
for ruminant animals. For this experiment five different
types of maize by-products used, viz., IBCH 1 (Plants after
harvesting baby corn), G 5414 (Baby corn husk after taking
baby corn), LQPMH 1 (QPM hybrid, whole plant including
cob and harvested at silage stage), Sugar 75 (Leftover after
sweet corn harvesting) and IQPMH 18-2 (Green stover after
harvesting matured cob). The results indicated that higher dry
matter reported in IQPMH 18-2 and lowest in G 5414 while
higher crude protein and low ADF reported in G 5414 at
green fodder and silage stage. The lignin content was directly
correlated to the digestibility and low lignin reported into G
5414 and LQPMH 1. These findings indicated that baby corn
husk (G 5414) is more nutritious but very low dry matter
content after that green stover after harvesting the matured
cob showed more dry matter content and other digestibility
parameters also in acceptable.

Breeding for abiotic stress

Screening under drought stress

A same set of 200 inbred lines was evaluated under normal
and managed drought environment during rabi 2021-22
at RMR&SPC, Begusarai. Twenty inbreds lines recorded
>?2.98 t/ha grain yield whereas top 10 inbreds yielded >3.28
t/ha grain yield under drought stress environment. Only 16
inbred lines out yielded the best check inbred BML 15 under
stress environment. Another set of 316 experimental hybrids
along with four check hybrids was evaluated in o-lattice
design during rabi 2021-22 at RMR&SPC, Begusarai.
Among top ten hybrids two hybrid (MIL 2-1625 X LM 13
and MIL 2-3482 X LM 13) were common under normal and
drought environment. Hybrid MIL 2-1624 X LM-14 yielded
highest under drought condition with low stress susceptibility
index (0.109) indicating drought tolerance. Another set
of 175 experimental hybrids along with five check hybrids
was evaluated in o-lattice design during rabi 2021-22 at
RMR&SPC, Begusarai. Among top ten hybrids one hybrid
(MIL 2-457-2 x HKI 1128) were common under normal and
drought environment. Hybrid MIL 2-1601 X BML 7 yielded
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THIRTA 2-1601 X HTATA 7 4 F© Hi feafq § @ aiferss 3ot
TSl I | TERT B, HICETR T TR § & 2020-21 & IR
) FER % qEd IR =l Wied 200 WREITH Fhl % TH W H
TR fohar a1 | 14 fafted 3 Tallam =i Wt d-2522 T qal
T 10% A e YeEr

AT T ok agd S (Thif)

ATH3TII- MRAT TRl STIHYH §9M, qiEam § a69d 2021 &
SN HH SR 19 T Sl & ded 200 37 TS S
% T W T YA fohal M1 | W 3R aTd 19 & dgd s
20 3T S¥ERHI H | Ui Sid:USd a¥shy 3¢ THeTsudA
2-1052-1-1, THAETA 2-1260, STTATA 6, THSAEUSA 2-1443
3R THRTETA 2-2166 HHI UIT T | Fod 21feh Yeman 2 orel
YT SIHH THTETA 2-1273 (0.903 TH/THRIA ) o, Tqh
e THSTELS 2-1233 (0.779 /2R) 3N drwqud 15 (0.779
TA/THRI) A1 | AL THR- AL CHNR,, T H o6d 2022 &
SR 1Y q19 & ded 9R = 3R Teh fther & @19 275 FarTcHsh
ThT TH & Th IR T2 H1 oA fha1 71| haa B Ghdl
T HUT: Gaicdd 9 TRt T oY 3522 | 2afures Sauee e
T 20 R H FANS T SARTATH 2-22TH-143 i YeER
8.24% YO &Y & HY 10.436 TU/RIL off | WEHARG &g
TSANE, HUATR § 9= 3R a9 a-re ol STdiekol & qed 9
T =ehi % WY 155 YRR Hhdl & Tk 3R WS 1 Jodih
o T | 3YeaH TRl & ded 155 HWehdl | W 98 Hehdl 7 WSS
= TR TR 9544 T 3fH IS YT gE, Selfeh aTd IHIG qLHeqor
& q8d 64 Ffaftedl ¥ Halcd 9 b Tl 9544 H AT U
Il §2 | I AR 19 A Aol EteRen % qed 20 R ° 9
Hept-fRel 27ofq THSTETA 2-1253 X TATH 14 3R THTEUA
2-3461 X TAUH 14 SHI & qAfaRil § |H=T 91T T |

Vit aTe o feTT S (Thifw)

Tolf 2021-22 o SRIA HSTII-ARA TRl TTHH TeI, e
T 30d oG el TATeRY o q8d 300 37 S¥TshHl o Tesh WS hi
TR Tohall TIT | =R 370 UGl (THSTEUA 2-245-2, TaehalE-1128,
THARTA 2-173-2 AR THAEUA 2-1587) T >5.0 /IR Hi
Yerear gt 1 | 2 e fdasdl # 3 qra o R # sifad
T A W 48.4 T 90% T | MFHSTII- RS TehT STTHM TEIH,
qfeEmE # @i 2021 & SRA ¥iq SR & dgd e o R &
Y AR X TR AR oo fesiga & Ay | 3= 495 Hehdl
T W 1 JeAIH a1 TN | Hhadt 9id Wl § TS =k HhL dt
3522 | Afeeh IR I ol | ¥ JafeRyl & qed o e St &
T, YT, THTETSA 2-975-2 X THELA 2-571-1, $3ME-670 X
THIMETA 2-388-1 3R 22AE-670 X THAETA 2-388-1 H 10 &/
TR | AT T g8 oI W & I7 W™ =% w1 g § 10%
q Afereh YemaR & |y 93 g T

HEUTAT AT o T e (Thif=)

WHIT - HEF YGT TG STTHHT LI, HEE & &9 gy
&, TSR § A9l & folt et 25 HaehT S7d:UsTd a9Tshtl shi
T 1 TE | g WA SRSl fesmed § 2 ufemdt (3-HieX w«g)
3R 2 wfaepfaei & o 9 feafas stafq e (i @@ T
T fean ), A, (6 TH/TH ST 7 e &) $i 2, (9
TE/TH AT aF1e a1 ) & ST=d onmen | |t S
e 4 & % qed >60% HeER H i @, st & % qed
21 ¥ 79% YerER § e el w8 | ufo 3 g R & swer
% Ted SUSt H HH A I gAT § A ¥ NS SIS S
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highest under drought condition. A set of 200 experimental
hybrids including four checks was evaluated under drought
environment during rabi 2020-21 at AICRP on maize centre,
Kolhapur. Fourteen entries out yielded more than 10% yield
over the best check hybrid P-2522.

Screening under heat stress

A set of 200 inbred lines was evaluated under normal and heat
stress environment at ICAR-IIMR, Ludhiana during spring
2021. Among top 20 inbred lines under normal and heat stress
five inbred lines namely MIL 2-1052-1-1, MIL 2- 1260, BML
6, MIL 2-1443 and MIL 2-2166 were common. The highest
yielding inbred line was MIL 2-1273 (0.903 t/ha) followed by
MIL 2-1233 (0.779 t/ha) and BML 15 (0.779 t/ha). Another
set of 275 experimental maize hybrids along with four checks
and one filler was evaluated under heat stress at ICAR-IIMR,
Ludhiana during spring 2022. Only six hybrids were out
yielded the best check hybrid P 3522 respectively. Among
the top 20 hybrids the best hybrid IMH 2-22S-143 yielded
10.436 t/ha with 8.24 % yield advantage. Another set of 155
experimental hybrids along with five standard checks were
evaluated under normal and heat stress environment at AICRP
Centre ARS, Karimnagar. Under optimum environment out of
155 hybrids 98 hybrids out yielded the best check hybrid Bio
9544 whereas, under heat stress trial 64 entries out yielded
the best check hybrid Bio 9544. Among top 20 hybrids under
normal and heat stress environment two hybrids, viz., MIL
2- 1253 X LM 14 and MIL 2-3461 X LM 14 were common
in both the environments.

Screening for cold stress

A set of 300 inbred lines was evaluated under cold stress
environment at ICAR-IIMR, Ludhiana during rabi 2021-
22. Four inbreds (MIL 2-245-2, HKI-1128, MIL 2-173-2
and MIL 2-1587) recorded yield >5.0 t/ha. The top twenty
inbreds have 48.4 to 90% survival rate under cold stress
environment. A set of 495 hybrids generated through line X
tester and diallel design along with five checks was evaluated
under cold environment during rabi 2021 at ICAR-IIMR,
Ludhiana. Only seven hybrids out yielded the best check
hybrid P 3522. Three top ranking hybrids, viz., MIL 2-975-2
X MIL 2-571-1, EI-670 x MIL 2-388-1 and EI-670 X MIL
2-388-1 out yielded more than 10 t/ha and also more than 10%
yield superiority over best check under cold environment.

Screening for salinity stress

A total of 25 maize inbred lines were screened for salinity
at ICAR-CSSRI regional centre Bharuch, Gujrat. The
experiment was conducted in RBD design with 2 rows
(3-meter length) and 2 replications under three conditions,
viz., control (no salinity stress was given), T1 (6 ds/m salinity
stress was given) and T2 (9 ds/m salinity stress was given).
All the genotypes showed >60% yield reduction under T2
while 21 to 79% yield reduction was observed under T1.
The results indicated that under T2 treatment yield penalty
is higher compared to T1. Eight promising genotypes (MIL
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TEY (THRUA 2-173-2, THIETS 2-406-2, ACTATA 127-1,
SIRTA 2209, SITHSTERIIITH 106, SHRITA 2047, ST 2306
3R THHIE 163) T Y, SRt YeER | 40% A 9 H wH T
3R T U, Feelt Uit oiR Sig # sifye &/TA 31U Tl T
SS S TEHl #, STETATA 127-1H & TR % Teq Te@R § Ft
(21%) T HF R

TAYRTE 6 & T e (Whif=)

AR STTI- T THeRT STTH G & &1 Hefen! STIHYM T sl
AR &5, SEE § B® 2021 & A R T 66 9= 1R
TAE SRRV & qed T 9% " aRd X TR IR SEed
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2-173-2, MIL 2-406-2, IML 127-1, DQL 2209, DMRQPM
106, DQL 2047, DQL 2306 and HKI 163) were found which
are having less than 40% yield reduction and higher K/N
ration in upper leaf, lower leaf and root. Among these eight
genotypes, IML 127-1 has less yield reduction (21 %) under
T1 treatment.

Screening for waterlogging stress

A set of 335 hybrids generated through line X tester and
diallel design including five checks was evaluated under late
sown normal and waterlogging environment during kharif
2021 at RMR&SPC, Begusarai. Among top 15 entries under
normal and waterlogging, seven entries were common and
out yielding best check hybrid Bio 9544. Hybrid MIL 2-3748
X LM 13 has the Lowest Stress Susceptibility Index (SSI)
(0.459) suggesting more waterlogging tolerance.

Study the effect of herbicides on the growth and yield of
maize inbred lines

One hundred maize inbreds were evaluated during rabi
2020-21 and 2021-22 in replicated design to study the effect
of two post emergence herbicides i.e. Tembotrione (T1)
and Topramezone (T2) along with control set (C where no
herbicide with two manual weeding). Toxicity of T1 was
observed in some of the inbred lines after 7 days of spray.
Some inbred lines (MIL 2-3492 and MIL 2-277-1,) showed
severe toxicity whereas some inbreds like MIL-2-173-2, MIL
2-1299-2 and MIL 2-406-1 showed resistance against T1
(Figure 1.2). No toxicity of T2 was observed at growth stage
on inbreds. The average grain yield under Control, T1 and
T2 was 4.09 t/ha, 3.06t/ha and 3.79 t/ha respectively. The
study suggests that weeding without weedicide have added
advantage in inbred grain yield besides weed control. Two
mapping populations crosses (MIL 2-173-2 X MIL and MIL
2-406-1 x MIL 2-3492) were attempted.
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Figure 1.2: Resistant and susceptible inbred under T1 (Tembotrione treatment)
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Breeding for biotic stress

Screening of inbred lines for Madis leaf blight and banded
leaf and Sheath bligh diseases

A set of 100 maize inbred lines was evaluated against MLB
at Karnal and Ludhiana and against BLSB at Karnal during
kharif 2020 and 2021. Based on pooled data, across location
one line MIL 2-173-2 was found resistant against MLB and

e
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also against BLSB. Twenty-nine inbred lines were found
moderately resistant against MLB and 57 lines against BLSB.
Resistant check at Ludhiana and Karnal showed moderate
score, indicating high incidence of MLB. Nine inbred lines had
less disease score than resistant check against MLB. During
kharif 2021 another set of 928 inbred lines were evaluated
at five hotspot locations namely Ludhiana, Delhi, Pantnagar,
Kalyani, and Peddapuram for BLSB under artificial infested
conditions. In addition, the same set of inbred lines was also
evaluated at Mandya for TLB and SDM. The 928 genotypes
were evaluated against four check entries namely CM 300,
HKI 161, HKI 164, and HKI 193-2. Based on the BLSB
disease score, 7, 9, 8, and 9 entries were found resistant to
BLSB with <2.0 BLSB disease score at Delhi, Peddapuram,
Kalyani, and Pantnagar, respectively whereas at Ludhiana 6
entries were found resistant with <3.0 BLSB disease score.
The results of TLB disease phenotyping showed a large
number of (199) entries with resistance to TLB. However,
the top 21 entries with TLB disease scores <2.0 were re-
evaluated during rabi 2021-22. However, full disease
expression was not observed due to unfavourable climatic
conditions. The SDM disease phenotyping trial identified 16
resistant sources against SDM with <10% disease incidence
during kharif 2021. All the 16 SDM-resistant entries were re-
evaluated during rabi 2021-22. The results showed that all 16
entries further showed resistance to SDM with < 10% disease
incidence.

Screening of inbred lines against FAW

A set of 100 inbreds were evaluated against Fall Armyworm
(FAW) insect during kharif 2021 along with 20 hybrids.
Twelve inbred lines were among top 20 genotypes (hybrid
& inbreds) which have least damage and found to have high
number of kernels/ cob and cob weight under natural FAW
infestation.

Screening of maize inbred lines against spotted stem borer

A set of 50 maize inbred lines along with three checks were
evaluated against spotted stem borer during kharif 2021 at
WNC, Hyderabad. Only 19 inbreds, viz., MIL 2-3-1, MIL
2-15-2, MIL 2-43-2, MIL 2-49-2, MIL 2-173-2, MIL 2-196-
1, MIL 2-291-1, MIL 2-310-1, MIL 2-324-2, MIL 2-350-
1, MIL 2-375-1, MIL 2-406-1, MIL 2-428-2, MIL 2-475-2,
MIL 2-483-2, MIL 2-571-1, MIL 2-617-1, MIL 2-618-1 and
MIL 2-678-1 were found moderately resistant.

Breeding for quality traits
Diversification of QPM germplasm

Under diversification of QPM germplasm, based on heterotic
grouping information, recycling of lines were started three
years back. Based on the HG information, pedigree crosses
were made within HG A and HG B. After fixation of lines,
lines were evaluated for perse performance. The lines which
showed yield potential of more than 20 g/ha in both groups
along with desirable level of tryptophan content were selected.
Heterotic crosses were made between selected lines from both
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groups and these hybrids were evaluated at Ludhiana during
kharif 2022. Five superior hybrids, viz., QIL4- 2380 x QIL4-
2401 QIL4- 2417 x QIL4- 2401 QIL4- 2487-1 x QIL4- 2401
QIL4- 2417 x QIL4- 2471 QIL4- 2417 x QIL4- 2399 recorded
yield of 81.2 g/ha, 78.1 q/ha, 77.1 g/ha, 71.3 g/ha and 69.7
g/ha, respectively. The selected hybrids are given below. One
hybrid (QIL4- 2380 x QIL4- 2401) outperformed the non-
QPM check Bio-9544. This hybrid will be contributed for
AICRP testing during kharif 2023.

Breeding for high-lysine and tryptophan

A set of 124 lines was planted at ICAR-IIMR, Ludhiana
experimental field and selfed seeds were evaluated for
tryptophan content. Out of 124 lines, 40 most promising
lines have been identified with higher tryptophan content
(>0.74%) of which 13 lines (QIL7- 67, QIL7- 301, QIL7-
51, QIL7- 261, QIL7- 77, QIL7- 157, QIL7- 224, QIL7- 252,
QIL7- 143-1, QIL7- 23, QIL7- 1112, QIL7- 275 and QIL7-
94) had tryptophan content >0.90%.

Breeding for methionine

Methionine content is important for poultry as well as human
food also. Keeping in view of importance of lysine, tryptophan
and methionine content, Introgression of methionine content
in QPM background was initiated and a few lines have been
identified with desired level of methionine and tryptophan
content. The lines namely, E-6-36-1-C2 (met: 2.8% and trp:
0.86%), E-6-16-1-13 (met: 2.6% and trp: 0.81%), E-7-11-2-
2 (met: 2.5% and trp: 0.74%), E-3-25-1-1 (met: 2.5% and
trp: 0.73%) and E-4-1-1-1 (met: 2.5% and trp: 0.92%) were
found promising lines. These lines will be used in further
breeding programme.

Molecular breeding for high amylopectin/
waxy maize

Marker assisted introgression of mutant waxy (wx) allele
into the parental lines of QPM hybrid

Parents of IMHQPM 1530, viz., IML 343 and HKI 163 were
selected as recurrent parents, whereas Pusa waxy 55411 was
used as donor parent. Donor parent had the favourable allele
for waxy gene. Phi022 and phi027 could differentiate the waxy
allele of IML343 and Pusawaxy 55411. We used the pollen
staining method to differentiate between these genotypes.
Further, IMHQPM 1530 is a QPM hybrid, IML 343 and HKI
163 had the favourable allele of opaque gene (02) and Pusa
waxy 55411 had the unfavourable allele. UMC1066 was used
for detecting the opaque2 allele. Foreground and background
selection was done in BCF, generation and foreground
positive plants were advanced to BC,F, generation.

Molecular breeding for high amylose maize
Development of heterotic MAGIC Pools

Twenty-four genotypes including normal and mutant were
grouped using 99 SSR markers. Normal and mutant genotypes
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belonging to clusters I, II and III were used to derive the
MAGIC pool-I [((LM13 x EC972405) x (HKI1352 X
EC972408)) x ((LM16 x EC972401) x (HKI1344 X
EC972407))] through bulk pollination (Figure 1.3). Cluster IV
and V were used for derive the MAGIC pool-II. [((UMI1200
X PI643420) x (UMI1201x EC972403)) x ((UMI1230
X PI643420) X (GM9C1 x EC972403))] through bulk

pollination.
{i
W HII
LM 15 LCRFTe0s HT 1344 ECUP2408
(dede " [ { dar Ar) v [ooroerh
" i
1 |
EE j
(A 2 [ A
LA A= AR B8 B B
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T 1.3: FeT TaTESAST ATt @ forg farektaa faper rar dfsa gor
Figure 1.3: MAGIC pool developed for kernel amylose content
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Marker assisted introgression of high amylose allele (ael)
into parental lines of released hybrids

Parents of HM 5 (HKI 1344 X HKI 1348-6-2) and HM 12
(HKI 1344 x HKI 1378) have been selected as recurrent
parents. Donor parent had the favourable allele for sbell gene
whereas in recurrent parents there was no amplification. The
marker behaved as a dominant marker. Kernel starch content
of HKI 1344, HKI 1348-6-2 and HKI 1378 was 60.26%,
60.70% and 57.65%, with kernel amylose content (of total
starch) 26.39%, 23.29% and 22.25%, respectively. The
crosses were made between donor and recurrent parents to
generate F,. Foreground positive BC,F, individuals with high
background recovery were advanced o BC,F, generation and
the amylose content of the BC,F, families are being estimated.

Identification of genomic regions for high Zn and Fe content

An association mapping panel of 302 diverse inbred lines
which was phenotyped at 7 different environments (Dholi,
Bajaura, Bhiloda, Karnal and Begusarai between) during
2015-16 to 2021-22 for kernel Zn and Fe content using
augmented design was genotyped using 60277 polymorphic
SNPs markers. Sufficient variability was observed in the
panel for Zn (5 to 67 ppm) and Fe (2 to 78 ppm) (Figure 1.4
a, b, ¢ and d). The markers traits association analysis done
using genotypic and phenotypic data identified significant
(P<0.0001) SNPs for high Zn (39) content on chromosomes
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(Chr) 1, 2, 3, 4, 10 and for Fe (46) on Chr 1, 2, 3, 4, 5 and
10 in different environments.
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Figure 1.4a-d. Distribution and genetic variability in association panel for zinc (a, b) and
iron (c, d) content in maize kernels across seven different environments.
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Genetic enhancement for zinc content in QPM background

The pedigree populations developed by crossing elite inbred
lines having high lysine and tryptophan content with high Zn
lines (DQL 158, DQL 121, VQL 2 and CML 451Q) previously
were advanced to F, (418) through hand pollination. Of 418
families, 116 selected in F, based on the overall phenotypic
performance of breeding traits were used for early generation
testing of Zn accumulation. The good variability for zinc
content in kernels was observed in these families which ranged
from 3.7 ppm to 39 ppm. There was a significant gain in new
lines over the base materials. These selected breeding lines
will be given due importance while generation advancement.

Development and evaluation of biofortified maize hybrids for
zinc and iron content

In the kharif 2022, a set of 31 biofortified maize single cross
hybrids (released and in the pipeline), were evaluated at four
different environments such as Delhi, Begusarai, Bihar,
and Ranchi in RBD design with three replication each. The
kernels from selfed cobs were used for the estimation of iron
and zinc content. There was good variability observed for iron
content (7.1 ppm to 55.0 ppm) but relatively less for zinc (5.0
to 25.6 ppm). On the other side, a very high environmental
effect was observed for iron (88 %) and relatively less effect
on zinc (62 %) content. Therefore, zinc enhancement through
breeding is relatively more effective compared to iron.

e
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Pre-breeding
Mapping of QTLs in wide crosses

Two mapping populations were developed through crossing
of LM 13, LM 14 (parental lines of PMH 1 hybrid) with Z.
parviglumis (maize wild species) which were evaluated for 15
yield and its contributing traits. A total 102 and 82 markers
selected for QTLs mapping in LM 13 X Z. parviglumis & LM
14 X Z. parviglumis, respectively (Figure 1.5). A total of six
QTLs were identified in LM 13 X Z. parviglumis population
for Ear Diameter, Ear Height (two QTLs), Plant Height,
Flag leaf length, and Flag leaf width for kharif 2020 season.
Similarly, in spring season 2021 in the same population six
QTLs were identified for trait 100 kernel weight (1), Yield
(2), Ear height (1) and Flag leaf length (2). Two qtls namely
qFLLY.1 and gFLL9.1 for flag leaf length and gEH5.1 and
qEHS5.2 for plant height were consistent in both the seasons.
Similarly, for second population LM 14 X Z. parviglumis
one QTL (gkrpe9.1) for kernel rows per ear revealed PVE
13.70%. Similarly, two QTLs were identified for flag leaf
length and kernels per rows with PVE 10.30% and 14.60%,
respectively. Only one QTL for the trait flag leaf length was
reported in both the population. On the other hand, 3 QTLs
reported under drought stress in LM 13 X Z. parviglumis
population for root length, fresh shoot weight and fresh root
weight at seedling stage (V, stage).
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BASIC SCIENCES

Basic sciences group of the institute focusses on standardization
of and protocols for overall maize improvement, including
its use in secondary agriculture. Further optimization of
methodology to enable use of new technologies for crop
improvement are being explored.

Optimization of Agrobacterium-mediated transformation
protocol in tropical maize

Agrobacterium  tumefaciens-mediated transformation is a
simple and non-expensive method for maize transformation.
pCAMBIA1301 binary vector was transformed into competent
cells of three different strains of Agrobacterium, viz., LBA4404,
EHA105, and GV3101. The subcultured embryogenic calli from
mature seed-derived nodal explants were subjected to genetic
transformation in tropical maize cultivars i.e. DMRH 1301 and
DMRH 1308. In total 108 combinations representing various
factors/ parameters affecting transformation were evaluated using
at least 30 calli per combination. The histochemical staining of
reporter gene i.e. B-glucuronidase (GUS) expression in calli 3
days after agro-infection i.e. just following co-cultivation and
15 days after transformation (i.e. before shifting in 2" round of
hygromycin selection) was performed to confirm the transient/
stable transformation (Figure 2.1). GUS assay exhibited the
presence of blue spots in calli in some of the combinations
even 15 days after transformation which indicates that genetic
transformation has happened in these combinations. Out of 108
combinations, we have narrowed it down to 24 combinations.
Now, the most suitable/best parameters/conditions need to be
finalized after repeating the transformation experiment three
times in these combinations.
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Figure 2.1: Histochemical staining to confirm transformation of calli
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resistance in maize

A total of 1910 candidate
genes were identified for
all the MQTL regions, with
protein kinase gene families,
TFs, pathogenesis-related,
and disease-responsive
proteins directly or indirectly
associated with FDR. The
comparison of  physical
positions of marker-traits association (MTAs) from genome-wide
association studies with genes underlying MQTL interval verified
the presence of QTL/candidate genes for particular diseases.
A total of 14 MTAs from different studies were compared
for their co-location with 8 MQTL Hence, 23.68% (9 out of
38) MQTL could be verified with GWAS MTAs. The study
also attempted to unravel the underlying mechanism for FDR
resistance by analyzing the constitutive gene network, which
will be a useful resource to understand the molecular mechanism
of defense-response of a particular disease and multiple FDR
in maize. Nine genes (Zm00001d015971, Zm00001d015974,
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Zm00001d016000,  Zm00001d016000,  Zm00001d016197,
Zm00001d038224, Zm00001d010447, Zm00001d010480 and
Zm00001d046488) were observed to be expressed at relatively
higher levels throughout the plant developmental stages Metabolic
pathways for five genes (Zm00001d006667, Zm00001d006751,
Zm00001d017467, Zm00001d034629 and ZmO00001d043727)
were observed. Apart from the TCA (tricarboxylic acid) cycle,
cofactor synthesis, secondary metabolism and amino acid
metabolism were found to be involved The methylerythritol
phosphate pathway, kievitone and leucine biosynthesis were
found to be activated for the above-mentioned genes. The rest
of the genes either map to unknown pathways or constitute
structural components like the cytoskeleton. The linked markers
to MQTL and putative candidate genes underlying identified
MQTL can be further validated in the germplasm through marker
screening and expression studies. Figure 2.2 shows the schematic
representation of the likely molecular mechanism for antifungal
resitance in maize.

Optimization of protocol for protein quality assessment in
maize

Protein quality is a commercial trait. Its assessment is
necessary to ensure premium price for QPM growers. A
method was optimized
to rapidly measure
protein and tryptophan
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content in maize in cost-
effective manner. The
tryptophan analysis time
was reduced from 3 days
to 2 days. In addition,
protein content  was
successfully  estimated
using Bradford method,
a cost-effective strategy.
Together, the results
were combined to yield
protein quality index for
differentiation of normal
maize from QPM.
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[completed in April 2022], an Indian Patent Application (No.
202211015547) has been applied. The developed method is
a single-parameter test for maize protein quality, requiring
only 5 minutes and minimal equipment. It does not measure
tryptophan directly but uses protein quality as an indicator
to categorize the maize samples as either Normal or Quality
Protein Maize. It has been used successfully for differentiating
both grain as well as food products based on the predominance
of maize in their composition.
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Crop Production

Maize is finding a place as an alternate crop in areas having
non-remunerative crop production. For sustainability of maize
production in a new ecology, there is a need to adopt the best
crop production technologies for bridging the yield gaps. Hence,
resource-use efficient production practices development was
emphasizedfor enhancing the productivity of traditional and

emerging maize-based cropping systems.

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

System productivity was higher under maize-wheat system compared
to rice-wheat. In comparison to the rice-wheat system, the system
productivity was 28.62% and 8.00% higher significantly in
conservation and conventional maize-wheat system, respectively in the
5th year (Figure 3.1). Overall system productivity was significantly
higher in conservation agriculture over conventional tillage maize-
wheat and rice-wheat system. Among different fertilizer management
treatments, significantly higher system yield was obtained under GS,
RDF and SSNM over farmers fertilizer practice. The maize-wheat
system was also water-use efficient as it reduced water consumption
by 84 % as compared to the rice-wheat system. Maize-wheat system
can be grown 5-6 times, with the same amount of water that is used to
grow one cycle of the rice-wheat system. So, replacement of the rice-
wheat system with maize-wheat, with increased system productivity
(up to 29%), profitability (up to 71%) and also resulted in huge
(80%) water saving.

Net return and B: C ratio was also calculated over the years and in
fifth year it was found that significantly higher net return and B: C
ratio was found with conservation maize-wheat-mungbean (Figures
3.2 & 3.3) as compared to conventional maize-wheat-mungbean
and rice-wheat-mungbean systems. Amongst fertilizer management
practices, the use of Green Seeker sensors produced significantly
higher net return over farmer fertilizer practice and RDF, however it

remained at par with SSNM practice.
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Figure 3.1: Five year trends in system yield under different tillage and cropping system and nutrient management practices
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Figure 3.2: Five year trends in net returns under different tillage and cropping system and nutrient management practices
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Figure 3.3: Five year trends in benefit cost (BC) ratio under different tillage and cropping system and nutrient management practices.
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With regard to B:C ratio significantly highest ratio was found
with conservation agriculture-MWMb with green seeker
(2.24) along with SSNM (2.10) over all other cropping
systems. It clearly indicates that conservation agriculture
maize-wheat cropping system can be a suitable alternative to
puddled rice-wheat cropping system from economic point of
view also.

Soil properties under differential agronomic management

Soil properties, viz., soil organic carbon and penetration
resistance were also measured after completion of five years.
Highest soil organic carbon was built up in conservation
agriculture maize-wheat system followed by CT maize-wheat
and least soil organic carbon built-up was observed in puddled
rice-wheat cropping system (Figure 3.4).
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Figure 3.4: Total soil carbon (%) after completion of five years in Maize-wheat vis-a-vis Rice-wheat cropping
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With regards to penetration resistance after completion of 5
years, it shows clearly that less penetration resistance was found
in conservation agriculture maize-wheat system upto 50 cm soil
depth which is effective root zone from which plant absorb most
of the nutrients and water from roots (Figure 3.5). It was followed
by conventional tillage maize-wheat cropping system having more
penetration resistance and highest penetration resistance built up
was observed in puddled rice-wheat cropping system.
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Figure 3.5: Penetration resistance (KPa) after completion of five years in Maize-wheat vis-a-vis Rice-wheat cropping system
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Study of different organic nutrient sources in maize and
specialty corn

Presently, there is an increased demand for the organic product due
to their better nutrition value and quality. However, no concrete
information is available for organic maize production with special
reference to speciality maize that has great potential. Hence, on
a long term basis, one experiment has been conducted on fixed-
site to measure the effect of fertilizer vis-a-vis different organic
sources in maize and speciality corn i.e. baby corn and sweet corn.
After completion of five years in the yield of baby corn, sweet corn
and normal maize in organic treatments was significantly lower as
compared with RDF (Table 3.1). However, gap between RDF and
organic treatment is narrowing down.

ATfeTeRT 3.1: Hereht 3T Torger werert W Tafir=r Sifaes uiorer Gidl ot gwTel

Table 3.1: Effect of different organic nutrient sources in maize and spatiality corn

Hekehl ohl WehlT U= /Treatment Hekehl / Hefehl / HekehT / HefehT / Heehl /
/Maize type Maize (2017) Maize (2018) Maize (2019) Maize (2020) Maize (2021)
RDF 7570 8876 8750.0 4607.3 9848
100% FYM 6585(-13) 7721 6995.9 4674.0 7317
Baby corn 50% FYM+ 50% VC 6268(-17) 7349 6834.5 5173.8 6583
25%FYM+25%VC+1/3Straw 6598(-12) 7736 4095.5 2400.1 6496
LSD (P=0.05) NS NS 2176.8 1432.2 1473.7
RDF 9986 12642 10464.1 8597.5 12010
100% FYM 9417(-5) 8751 5970.6 6998.7 10415
Sweet corn 50% FYM+ 50% VC 9121(-8) 8510 5709.6 5966.2 9363
25%FYM+25%VC +1/3Straw 8635(-13) 7561 2590.9 2634.7 5350
LSD (P=0.05) NS 1272.8 1260.8 1691.6 1591.2
RDF 6435 9706 8391 5388.7 6597
100% FYM 4453(-30) 6428 6693 5098.1 4732
Normal maize | 50% FYM+ 50% VC 4487(-30) 5621 6136 5378.7 4478
25%FYM+25%VC+1/3Straw 4518(-29) 5514 5286 5068.8 3925
LSD (P=0.05) 290.1 230.6 240.5 979.4 668.1

(Fe: o T 227 SIRSTTF HT gorr & Flawid 397 & FH1 BT Ghd aal &)
(Note: Data in parenthesis indicating per cent yield reduction as compared to RDF)

e
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CROP PROTECTION
Entomology

Management of maize stem borers through host plant
resistance

Identification of resistant sources against spotted stem borer

Spotted stem borer (Chilo partellus) is kharif season pest
causing 26-80 per cent yield losses in different maize growing
regions of India. Ninety-nine inbred lines were screened under
artificial infestation against spotted stem borer during kharif
2022 at Hyderabad. Among the lines screened, 19 genotypes
were found moderately resistant (Fig. 4.1).

*ﬁ:ﬁ*

-._""\.

PO
fﬂ-«“‘“lﬁ*a‘?’ &

fasr4.1: TRl & QT HeTH UlaRiei qarenT STHErsH

Figure 4.1: Moderately resistant maize germplasm with checks

T[eATsit q steren (drawsit) & wfa wferiferar s Frerfor s e
STHITHeR &5 i e i o [T U 2:3 HATe0T et
T TTIUT TBYUT 3T ST wequT fererfad femam mam)

SITHeTE 63 (FfaQEt Se) 2N shuqud 6 (Stfagaesiel Seh)
% off T HeRol § fashfed T, AT s R wwe
% ded Wudsl & fawg W™ @ M| 531 FHE- fRy MU
TEHITTARH (THATHTH) HIHA H1 ITANT A §L S Heelt
TEEIA FAE 7 STh STTHRE 63 IR STHUS 6 & o= ageadl
Tef3id A are 155 (29.2%) Wi fe@my (fast 4.2) |

FEEU TR (155) HT ITAN Fok Afifie faversm (fea 4.3)
T foran T @ik ST WA T TEIH w1 S Geh S gt iR
AT SToeh ! off ST I T | Hicqd Ah o JaeT T
1 geaar (fagstemesie) & udl =en ¥ o 9R swafore et stefq
qT=sTE 109275 (1.03), HTAL065 (9.03), JUAHI2337 (9.03)
AR SNTATAST1714 (9.04) 1 ook | WY ARFIIT: T HT Fehdl
T (4.9

Y@ T ok Ul wfaRierar

Afew quf Ferar (TATeTsit)

TE 2022 & SRM, 37w Afed fesed &1 3wam s fim
IHTHR & qed Bfed Uvl gorm & fawg HwmA 172 HAduw
SRTHAT o1 A Tohall 1| 376 § 20 ST SRIhHT i U7
37 (W) <3 & WY il e 7o (anfeteht 4.1) |

T T—_—_

Phenotyping and genotyping of F,, mapping population
developed to identify genomic regions determining resistance
to pink stem borer (PSB)

The F,, mapping population developed from the F  cross
between DMRE 63 (resistant parent) and BML 6 (susceptible),
screened against PSB under artificial infestation. The
parental polymorphism survey using 531sequence-tagged
microsatellites (STMS) markers showed 155 (29.2 %) markers
exhibiting polymorphism between parents DMRE 63 and
BML 6.

The polymorphic markers (155) were used in the bulk
segregant analysis to identify the markers which differentiate
resistant and susceptible bulks also. The visualization of the
amplification pattern of putative markers has shown that four
molecular markers namely phi109275 (1.03), phi065 (9.03),
umc2337 (9.03) and bnigl714 (9.04) could differentiate
individuals in the bulk as well

Resistance against major diseases:
Maydis leaf blight (MLB)

During Kharif 2022, a total of 172 inbred lines were evaluated
against Maydis leaf blight at under artificial inoculation using
alpha lattice design. Out of these, 20 inbred lines were found
resistant with disease score <3 (Table 4.1).
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AT 3T / A wfafeman /

Inbred Disease score Disease reaction

1. MIL 2-43-2 3.0 R

2. BIL 11-16(T16) 2.7 R

3. MIL 2-176-2 2.7 R

4. QIL-4-2602-1 2.5 R

5. 802-10309 Pool.1-1-1 2.4 R

6. BIL 11-13(T13) 2.7 R

7. MIL 2-511-1 3.0 R

8. MIL 2-800-1 2.0 R

9. MIL 2-1298-8 2.5 R

10. EI-670 2.5 R

11. MIL 2-3776 2.3 R

12. BIL 11-11 (T11) 3.0 R

13. MIL 2-58-2 2.0 R

14. MIL 2-568-2 2.5 R

15. MIL 2-2034 2.0 R

16. MIL 2-49-2 2.0 R

17. MIL 2-975-2 2.5 R

18. CML 275 2.0 R

19. CML 281 2.5 R

20. MIL 10-624 3.0 R

LM 13 (R check) 2.5 R
CM 600 (S check) 7.0 MS

TR TS (HIT==TR) Charcoal rot (ChR)

TE 2022 & TRM, TH Afed e &1 WM wah FHim
FRTRTT & TEd AR HSH o [oEg HA 68 SIS SLIHHT
F g TR T T 9 11484 (I IF =2.3) @R
FIETA-4-2645 (I 37 =3) AT SRHA HI HTAAR &
foreg wfcredt wrm T |

IR (H23) Uvl Ue STesTe FEraT (Siueuast)

T® 2022 & IRM, 3w Afeq feszT w1 ST wis fim
hTHT o ded Hied Ul eTdl & f9&g |t 49 3Td:I<d JehRAT
1 HedTh a1 T | STH 9 TH ST ARA ATATES &
&g SIS 91T T (Afereht 4.2) |

afetent 4.2, STATEST & fokag SNV 3{d: TS S9TRT
Table 4.2. Promising inbred lines against BLSB

During Kharif 2022, a total of 68 inbred lines were evaluated
against charcoal rot under artificial inoculation using alpha
lattice design. Out of these, two lines, viz., 11484 (disease
score=2.3) and QIL-4-2645 (disease score=3) inbred lines
were found resistant against ChR.

Banded leaf and sheath blight (BLSB)

During Kharif 2022, a total of 49 inbred lines were evaluated
against Maydis leaf blight under artificial inoculation using
alpha lattice design. Out of these ten inbred lines were found
promising against BLSB (Table 4.2).

-9 / AT 37k / 1 gfaferan /
Inbred Disease score Disease reaction

1. PFSR (White)-(B) -®-2-3) 25 R

2. 705-C2+ -2 2.7 R

3. [(VQHY/VQHY) BIO9544]-5-1-1-1 2.9 R

4. [(ELPJB10/E121022) BIO9544]-4-2-1-1-1 2.3 R

5. EC632066-1-1-1-1-1 2.9 R

6. CML 342 - 1-1-1-A-1-1-2-2-2 2.5 R

7. PEFSR (Y)-CO0 ®-2-1-1-2-1-2-1-2-2 2.7 R

8. 731-Chain Crossing1-1-1 2.0 R

9. 813-10309 pool.3-1-1 2.5 R

10. 847-Chain Crossing.6-1-1 2.9 R
LM 13 (R check ) 2.3 R
CM600 (S check) 6.5 MS

e
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forgeroor, 3% 7 WRl § afiepd hd gU R e © (arfereht 4.3)
| e T § T T 7T ek foern™ 1 srqemiaa fran mn %
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Studies on diversity of Setosphaeria turcica isolates of
maize in India

Cluster analysis of 58 isolates based on quantitative data
(conidial length, conidial width, septa count, hyphal width,
colony diameter) categorized them into 7 groups (Table
4.3). One isolate collected from Karnataka state has been
sequenced and identified as TLB (NCBI accession GenBank:
ON809469.1)

Table 4.3. Range of quantitative parameters of cluster groups

sy (pum) /  TEHt /

g / e (uum) /

o= (W) /

et (uum) / T /

Groups CL (pm) CW (pm) SC HW (pm) CD (cm) Isolates
1 71.88-83.52 14.18-16.28 4-6 5.19-6.96 7.8-8.5 8 KA (4) HP (1), JK (3)
2 70.23-88.66 15.29-20.68 5-7 5.56-7.26 4.2-6.7 4 WB (1), JK (3)
3 50.38-72.56 12.76-13.77 5-6 5.84-6.58 7-8.3 6WB(1), ML(3), KA(1), CG(1),
4 48.28-70.20 12.24-14.18 6-8 4.36-5.50 7.0-8.5 11KA4), GI(4), WB, UK, OD (1)
5 39.42-63.76 11.57-14.79 5-6 4.36-5.73 6.7-8.5 10 KA (3), WB (5), GJ, MH (1)
6 71.36-89.71 11.84-15.08 7-9 4.55-6.02 8.0-8.5 6 KA (4), GJ, TN (1)
7 48.85-65.35 14.59-17.26 6-7 4.19-5.78 7.9-8.5 13 KA(12), MH(1)

THRT o T 3TY ahte ANgisital ot Uge 3 TSargsil & feTg
RO AT (3NfE Ry geforsin) sneanfia Hiemge Tu:
ATHSTTI- TRATT HeRT STTHEH TEAH SR IR Treifireht weem
(TERMER) Tecett Y 2 & HednT § MIHSTII- TR HTo HifeTant
STHYM T R Hashl o T AN IR Fi1e Frefsiial i qg=m
% o wemE- fer U9 oiv do deemr & fou asdig sfa snem
(TSI ) A9 faenfad feran o € iR 38 A srefq wauE,
Juetslt iR SueTEet SR w1 SF W A o (Thes) 3R
it & fau wies T W A= &) T ¥ (et 4.4) | THTEST,
Juerst 3R wie ol o & fau Fearas WA 100 wfaw e
TS| I8 W9 A ™ VR (https://play.google.com/store/apps/
details?id=com.iasri.croping_image&hl=en IN&gl=US) W
YA ¥ |

Artificial intelligence based mobile app for identification and
advisory of maize diseases and insect pests:

AI-DISC app and NIBPP App has been developed for
identification of major diseases and insect pests of maize by
ICAR-IASRI in collaboration with ICAR-IIMR and IIT Delhi
team and has been validated at field level for diseases viz.,
MLB, TLB and BLSB and insects viz., FAW (Fall Army
Worm) and PSB (Table 4.4). The validation accuracy was
found 100 per cent for MLB, TLB and FAW. The App is
available at google play store(https://play.google.com/
store/apps/details?id =com.iasri.croping_image&hl=en
IN&gl=US).



https://play.google.com/store/apps/details?id=com.iasri.croping_image&hl=en_IN&gl=US
https://play.google.com/store/apps/details?id=com.iasri.croping_image&hl=en_IN&gl=US
https://play.google.com/store/apps/details?id=com.iasri.croping_image&hl=en_IN&gl=US
https://play.google.com/store/apps/details?id=com.iasri.croping_image&hl=en_IN&gl=US
https://play.google.com/store/apps/details?id=com.iasri.croping_image&hl=en_IN&gl=US
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form wreRn

3T - RATT Heeh] STTHYM FEIHT G & U STIEH
STERAHMST o1 T LA o AN 3T (AU Tk Tga o g
e TIiaeiiet faedR iR STsedie HEishH § | SeM, TS Tl gReq
THeH (TIURTETA), gl S oeh (TaEt), S gel
TRl (TTETA) Heeh, ATYaa S 39 o (TEEeEd), i
A S % (TEHeTE) iR T M W ARG (THSeAsT)
% qed FHfY AR Feghiiiar faum, YRa WHR gr grifsa fafi=
HEHHAT, S AT YSviHl (ST YeuiHl) 1 e wieh
eI @iR o7 feaumal d 9g= o 2 |

T WTe e fHor (TTUwueTw) & T&d 31-ufer uaeid
Tolt 2021-22 H, 6 T | 8 el gRI 102 TR W 3Tl Y9
(ThUEE) it fhe T, o 332 foramt st oy geT | Hay
T o U9 oY 17.0% (Ve H 4.7x | @ H 41.19%)
o1 FEd 2022 UEY |, THUAS! 20 TR W A frg g
&, fod 27 forgml 1 @19 g3, el 3igd SuST ol 24.9% <of
foram | w2022 H, 11 T H 442 frmmi S enanfea w
BT 151.7 TRW | THUAS! IS fhe 701 39 ©l® & Haw
T THUAST 7 3 U Y & WY 29.7% HT IS A1
gt foran, S feam § 2.20% 9 & § 128% o fa=-fa=
o7 T & | e & i o G fRE S SIHeIRTT
1301, SITASARTE 1308, TTHTH 13, KM 5, MAHAR FHTH
1, FTUERHTTATE 59, ST HeFeh! et 57 TIfG & |- fsft
&5 i T8 HhY fRTHl S Tt 999, Hidt 838, SihwEl 9108 TS
I 1 ggeA foma T
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EXTENSION AND OUTREACH

Extension programmes

ICAR-IIMR, Ludhiana has a dynamic extension and outreach
programme to reach out to its stakeholders in addition to
fulfilling research needs. The institute reaches out to its farmer
and other stakeholders by conducting various programmes,
viz., Frontline Demonstrations (FLDs) sponsored by the
Department of Agriculture and Cooperation, Government of
India under the National Food Security Mission (NFSM), the
Scheduled Tribe Component (STC), North Eastern Hill (NEH)
component, Scheduled Caste Sub Plan (SCSP), Agribusiness
incubation centre (ABI) and Mera Gaon Mera Gaurav
(MGMGQG).

Frontline demonstration under NSFM

In rabi 2021-22, FLDs were conducted on 102 ha by 8 centres
in 6 states, benefitting 332 farmers (Table 5.1). The average
yield gain in the season was 17.0% (4.7% in Peddapuram to
41.9% in Hyderabad). In spring 2022, the FLDs was done on
20 ha benefiting 27 farmers, wherein a mean yield gain of
24.9% was recorded. In kharif 2022, FLDs were conducted on
151.7ha benefiting 442 farmers in 11 states. This kharif season
FLDs showed a yield gain of 29.7% with improved technology
demonstrated which varied from 2.20% in Ludhiana to 128%
in Karnal. The recently released public sector hybrids like
DMRH 1301,DMRH 1308,PMH13, Shaktiman 5, Shaktiman
5, Shalimar QPM 1, VLQPMH 59, VL Maize Hybrid 57, etc.
along with new hybrid varieties of private sector like CP 999,
CP 838, DKC 9108 etc. were demonstrated under FLDs.

AT 5.1: 2022-23 o T HaaT W fafir= Wrawl § TIUwuaus o T8d shgl UR AT 3T-Ufer wawi=
Table 5.1 Centre-wise, season-wise NFSM FLD conducted in maize during 2022-23

hg /Centre at (%) /

Area (ha)

TSt /

FLD

30 (feried/geR—ra)/
Yield (q/ha)

I /FP

foieat/gaeeR  JUSTeny Tt @t

AT +/-H / (%) / |@&AT /No. of

Diff. +/- in Yield beneficiary
q/ha Gain (%)

feram

Rabi 2021-22

AAU, Gossaingaon 10 53.2 39.0 14.2 36.4 35
BCKYV, Kalyani 20 70.5 54.7 15.8 28.9 139
RMRSPC, Begusarai 10 83.0 76.1 6.9 9.1 27
DrRPCAU, Dholi 6 78.0 70.0 8.0 11.4 15
WNC, IIMR/PJTSAU Hyderabad 20 48.0 33.9 14.2 41.9 50
ANGRAU, Peddapuram 10 9.1 89.8 4.3 4.7 16
UAS, Dharwad 10 56.2 48.9 7.3 14.9 10
MPUAT, Banswara 16 75.9 65.1 10.8 16.5 40
Total/mean (Rabi 2021-22) 102 69.9 59.7 10.2 17.0 332
Spring 2022

CAU, Imphal 10 34.4 17.3 17.1 98.8 25
GBPUAT, Pantnagar 10 87.8 80.5 7.3 9.1 12
Total/mean (Spring 2022) 20 61.1 48.9 12.2 24.9 27
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Kharif 2022

VPKAS, Almora 10 38.6 23.6 15.1 63.9 32
SKUAST, Srinagar 20 52.0 33.0 19.0 57.6 75
PAU, Ludhiana 10 42.7 41.8 0.9 2.2 25
CCSHAU, Karnal 10 63.2 27.7 35.5 128.1 25
IIMR, Ludhiana 10 47.2 42.9 4.3 9.9 25
BHU, Varanasi 11.7 61.5 52.2 9.3 17.7 15
RLBCAU, Jhansi 10 31.8 12.2 19.6 160.7 20
DrRPCAU, Dholi 4 56.0 47.0 9.0 19.1 10
TNAU, Coimbatore 10 79.2 69.8 9.4 13.5 25
UAS, Mandya 10 79.6 72.2 7.4 10.2 25
AAU, Godhara 6 33.4 28.4 5.0 17.6 15
MPUAT, Banswara 10 32.9 27.6 5.3 19.3 25
MPUAT, Udaipur 20 26.6 18.2 8.4 46.1 100
JNKVYV, Chhindwara 10 43.9 34.2 9.7 28.4 25
Total/mean (Kharif 2022) 151.7 49.2 37.9 11.3 29.7 442

* 9N /fodder

W—m et (Tordt-feRET 3193 /FLD-frontline demonstration; FP-Farmer practice)

FLD in Gossaigoan, Assam

FTgfe S geeh (THETH)

ST ARG Hesh & qed, T 99w 2021-22 § 128.8 TRW
fH TR STl TSR ST foh T e 344 fohami (anfersmt
5.2) ! enifad gUI 9 SW-ufed YA H 13.77% (¥eU@E #
5.26x 9 FEATST H 19.05% ) 1 3THd SUST @Y <@ AT | T
2022 WA H, 10 BRI W THUTS! 31T forw g &, 5@ 29
forami =l 1Y g3, el 3Td SUST 1Y 8.34% Tt fohall TRIT | TR
2022 ¥, 807 fordmi I alwifad A TU 267.8 THIA § THUAS
AEAfSa fru U 3 A § UhTae! 3 39 i gevie
% 1Y 40.74% 1 TS oY qIfge fhan, S IR § 10.76%
Y AfaarTR § 99.24% T fa=-fua= o1 Tt & d=d S=fE
TeRT 1 Tl o fafiy= deqqeli W 3w & fafi= el # 27 forem
Tfgreron/ & foem/Sreshar SEwH A fry e, fSEd 1521
afearet forem envferd g1 1230 & sAfyes qfiem i 37ge faawm
et gu |

T T—_—_

sy 1 ¥ L

KV U9 & TG G 37T-UferT 9g9iT
FLD in Jhansi, UP

Scheduled Tribe Component (STC)

Under STC, in rabi season 2021-22, FLDs were taken up on
128.8 ha of land benefitting 344 farmers(table 5.2). An average
yield gain of 13.77% (5.26 % in Hyderabad to 19.05% in
Banswara) was observed. During spring 2022, 10 ha of FLD
were conducted benefiting 29 farmers with a yield gain of
8.34%. During kharif 2022, 267.8 ha FLDs were conducted and
benefitted 807 farmers. An average yield gain of 40.74% was
recorded which varied from 10.76% in Karimnager to 99.24%
in Ambikapur. Under the STC, 27 farmers’ training/field day/
awareness programmes were conducted in different parts of
the country on various aspects of scientific maize cultivation,
benefiting 1521 tribal farmers. More than 1230 households
also benefitted from the input distributions.
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i TRIBAL SUB PLAN

AR ) iR SR E)

TfSerm FeT ¥ SIgiad STAd 92 @ dgd Tfatarear
Tribal Sub Plan activities in West Bengal

¥
STSIT 7 TGl STl g2k & Agd FTYe faawur
Input distribution under TSP in Odisha

ATfereRt 5.2: 2022 = SR fafir= dioml # TuweHTe & iaiid shgl uX ST Sr-vfea wevie

Table 5.2: Centre-wise, season-wise TSP FLD conducted in maize during 2022

<hg /Centre ax @) / U (feriedt/ga=R)/ U AH (%)/ TS Sht WA /
Area (ha) Yield (q/ha) Yield Gain (%) No. of beneficiary

THUASt /| foRam ervm /
FLD FP

Rabi 2021-22

DrRPCAU, Dholi 10 82 71 15.49 25
PJTSAU, Hyderabad 10 60 57 5.26 25
ARS, PJTSAU, Karimnagar 80 75 67 10.66 200
MPUAT, Banswara 20 75 63 19.05 50
MRS, Vagarai 8.8 55 47 17.02 44
Total/mean (Rabi 2021-21) 128.8 69.4 61 13.77 344
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Spring 2022
GBPUAT, Pantnagar 10 87 80.3 8.34 29
Kharif 2022
DrRPCAU, Dholi 6 56 47 19.15 15
ARS, Karimnagar 50 65 58 10.76 125
JNKVV, Chhindwara 40 38.44 25.88 49.39 100
MPUAT, Banswara 20 33 26.86 22.86 59
OUAT, Bhubaneswar 44 57.7 32.2 79.19 110
IGKV, Ambikapur 30 52.6 26.4 99.24 75
AAU, Godhara 12.8 32.91 28.01 17.49 32
BCKYV, Kalyani 15 9.1 71.5 31.61 90
BAU, Ranchi 50 54.9 28.5 92.6 201
Total/mean (Kharif 2022) 267.8 53.85 38.26 40.74 807

ATCTERT 5.3: STTHEIA SIS Teeh o dad STATTSTA TIITETUT ShIdehHL ol faawuT

Table 5.3: Details of training programme conducted under Tribal Sub Plan

. / chg/Centre ufSteror it STE/Place EapEa)
SI no fater /Date of <l YehX /  /Training/ programme
training Type of  name
programme Total No.
of person female
benefitted participants
Maize Production
1| s 22.03.2022 | MRC, Hyderabad T Technologies and its option | 25 5
Y for silage production
Maize Production
2 %ltl(e:f alP;ﬁSAU’ 25.03.2022 | MRC, Hyderabad T Technologies and its option 25 6
Y for silage production
. Kappaluthu, Maize production
3 | MRS, TNAU, Vagarai 24.03.2022 Rasipural Namakkal T technologies 25 5
Field day on improved
4 | MRS, TNAU, Vagarai 10.03.2022 g:&pﬂgl}%’ - FD maize production 25 3
P technologies
Kanavaipatti, Field day on improved
5 | MRS, TNAU, Vagarai 24.03.2022 | Rasipuram, FD maize production 25 7
Nammakkal technologies
Ghuseri, U. S. Cultivation practices of
6 | GBPUAT, Pantnagar 24.01.2022 Nagar T,ID spring maize 29 4
Khairana, U. S. g : :
7 | GBPUAT, Pantnagar 16.02.2022 Nagar T,ID Production of spring maize 20 2
Karghatia Farm, U. . . .
8 | GBPUAT, Pantnagar 02.06.2022 S. Nagar FD Field Day on Spring Maize 50 5
Dhanarat, Navapur, Cultivation practices of
9 | AICRPM, Kolhapur 23.11.2022 Nandurbar T, ID spring maize 100 6
Agricultural Crop production
10 ARS, MPUAT, 25.10.2022 to | Research Station, T technologies, FAW and 50 11
Banswara 26.10.2022 | Borwat farm, PFSR management in
Banswara maize crop
Agricultural Crop production
1 ARS, MPUAT, 29.11.2022 to | Research Station, T technologies, FAW and 50 11
Banswara 30.11.2022 | Borwat farm, PFSR management in
Banswara maize crop
Agricultural Crop production
ARS, MPUAT, Research Station, technologies, FAW and
12 Banswara 26.12. 2022 Borwat farm, T PFSR management in 35 13
Banswara maize crop
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Agricultural Crop production
ARS, MPUAT, Research Station, technologies, FAW and
13 Banswara 25.02. 2022 Borwat farm, r PFSR management in 65 18
Banswara maize crop
zonal agricicultural improvrd maize production
14 | ZARS, Chhindwara 12.11.2022 research station, T,ID and processing. FAW 60 16
Chhindwara management
Scientific Crop Production
KVK, Nabarangapur, Technology and Fall
15 | OUAT, Bhubaneswar 11.04.2022 Ui T,ID ArmyWorm Management 50
in Maize
Farmers awareness cum
16 |IGKV, Ambikapur, C.G.| 30.06.2022 | RMD CARS AJID | orientation and input 75 0
P distribution
: RMD CARS Improved maize production
17 |IGKV, Ambikapur, C.G. 14.12.2022 Ambikapur T,ID technology 36 0
: RMD CARS Improved maize production
18 |IGKV, Ambikapur, C.G. 14.12.2022 Ambikapur T,ID technology 23 0
19 |BCKV, Kalyani 26.07.2022 ﬁlfrcg‘g; Binpur I, | 1 1p FD | Upland rice vs Maize
90 90
. Narchya, Binpur I, . .
19 |BCKYV, Kalyani 19.09.2022 Jhargram T, ID, FD | Upland rice vs Maize
. g Improved maize production
20 |BAU, Ranchi 30.03.2022 | BAU, Ranchi T,ID technology 101 28
21 |ARS: 16.03.2022 | ARS, Karimnagar T Production technologies on | 5, 26
PITSAU, Karimnagar o ’ g speciality corns cultivation
ARS Training Programme on
> Rajanna Siricilla Rabi maize management
= PITSAU, Karimnagar 08.09.2022 | pyigirict B practices and specialty = sl
corns cultivation
MMRS, Main Maize Scientific maize cultivation
= AAU, Godhra e Research Station g technology = B
MMRS Pipliya,
> Scientific maize cultivation
24 AAU. Godhra 05.08.2022 | Godhra T technology 30 15
Panchmahal
25 MMRS, 16.09.2022 Tarvadi,Godhra, T Scientific maize cultivation 45 19
AAU, Godhra Panchmahal technology
MMRS D'baria,
> g Scientific maize cultivation
26 14.10.2022 | D'baria, T 30 -
AAU, Godhra technology
Dahod
Agricultural Research Gunjigedda, Training Programme on
27 |Station, Vizianagaram 17.12.2022 | Paderu, T improved maize production 80 18
ANGRAM Visakhapatnam Technologies

T- U180 /Training; ID- 3792 TSR0 /Input Distribution; FD- W& ¥ /Field Days; A- STF&ehdl /Awareness

Sgred ST SU-STSTT (THETEY)

STYfaa Sfd 3U-A5 1 & Ted, fhaml & B § 121 TRMW N
TeRT it SId qeh-Tehl b1 We¥ia foman man forad 364 foram enanfera
U (TRt 5.4) | Wi ST9-Yfert YR & TRomsl § qar = © f
S ST 13.33% €1 1 T, Safeh WH® -l yeei # 3fed
TS 41.5% (HRiieEIe | 13.8% & el § 158.0% ) T ! T |

TH FIoHIa 589 TwEMl &1 anferd & & fau s widey
FHfY ARE faawoy/SrrEsway/ &7 feag wriwd ey fhe )
STIYfAA ST 9-ATS1 HhTHH & qed 556 IRARI i o1, I,
THEA, B2 Hit Suhir iR wiY Aifec wfed fafi= s3qe «f foafa
ferg )

Scheduled Caste Sub Plan programme SCSP

Under the SCSP, improved technologies of maize were
demonstrated in 121 ha of the farmer’s field and benefitted
364 farmers (table 5.4). The result of the rabi FLDs showed
that an average yield of 13.33 % was recorded while kharif
FLD showed an average yield gain of 41.5 (13.8 % in
Murshidabad to 158.0 % in Jhansi). 8 trainings/agricultural
inputs distributions/ awareness/field day programmes were
organized benefitting 589 farmers. Various inputs including
seed, fertilizers, chemicals, small farm implements and farm
literature were also distributed to 556 households under the
SCSP programme.
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ATfeTeRT 5.4: WeAT @ foru fafir= diemil & ergfaa Sl Su-=isi 1 & Faiia ST shg-a) 3WT-Ufer Ue9i

Table 5.4: Centre-wise, season-wise SCSP FLD conducted in maize

<hg /Centre TN () / U (feeicer/Eera)/Yield  SUST NN (%)/  ATHTIEEN <ht §&AT /
Area (ha) (q/ha) Yield Gain (%) No. of beneficiary

TwTASt /| fREe erEma
FLD /FP

Rabi, 2021-2022

ARS, Karimnagar 26 | 15 | 65 | 13.33 65
Kharif,2022

JNKVV, Chhindwara 40 59.03 47.08 25.36 100
BAU, Ranchi 10 54.1 38.5 40.52 22
RLBCAU, Jhansi 25 31.7 12.4 158 77
Dhaanyaganga KVK, Murshidabad 20 61.90 48.10 13.80 100
Total/mean (Kharif 2022) 95 51.7 36.5 41.5 299

AT 5.5: STTEIA ST IT-TTSAT oh & ST YIITSTUT ShIHeHHT Sl ferawuT

Table 5.5 : Details of training programme conducted under SCSP

%H/ hg/Centre foraruT <t wTE/Place EapEa UTSTIUT/ehTeieh™ T AT / e Safeat | Afgen wfasiEn
S1 no fafer /Date # YR/  Training/ programme name it /A W& / & HeAr/
of training Type of Total No. of No. of female
programme person benefitted participants
1 MRC, 26.03.2022 | MRC, T Maize Production Technologies
PJTSAU, Hyderabad and its option for silage 50 10
Hyderabad production
2 AICRPM, 15.11.2022 | Tardal& Male T Improved Maize Technology 50 8
Kolhapur Mabharashtra
3 ZARS, 11.11.2022 | Zonal T Improved maize production and
Chhindwara agricultural processing. FAW management 5 6
research station,
Chhindwara
4 RLBCAU 28.11.2022 | Imilia, Lalitpur T Improved maize production 150 2
Jhansi and processing.
5 ARS, 07.02.2022 | ARS, T Maize production technologies
PITSAU, Karimnagar with  special emphasis on
. . A 65 14
Karimnagar Specialty corns cultivation and
Input distribution
6 ARS, 29.12.2022 | Balaiah pally, T Good Agricultural practices for
PJITSAU, Timmapur, Rabi Maize production 55 6
Karimnagar Karimnagar
7 Dhaanyaganga Dhaanyaganea Input distribution for scientific
KVK, 11.11.2022 | (SR | DA | cultivation of winter maize 100 21
Murshidabad o BELE under SCSP scheme
8 Dhaanyaganga Farmers' training on
KVK, Andulberia, potentiality of maize
Murshidabad 17.11.2022 Beldanga-II T hybrid over winter rice in 67 12
Murshidabad, WB

T- 9fT&9T /Training; ID- 379 fofa¥ol /Input Distribution; FD- ¥& f&¥ /Field Days; A- STTT&ehdl /Awareness

U0 Ueeh o ded ST Ul Uersl &I H WeAT Yiede Promotion of Maize in North Eastern Hill Region under

T Hes % ded I qd eI & § w2 ot smfe  [VEH component

Yegi et foran man, 9 33.06% 1 3U9 gfg Tet | tswm  FLD was conducted in 7 ha, in which a yield gain of 33.06% was

% Ted, 11 ARTay/3ge faavo wriEn/ 8 foom)/Smredha s of observed. Under NEH, 11 training/ input distribution programmes/
' . field days/ awareness programmes were also organized benefittin

ERIE Gl el 234 Afeensti afed 334 enenefl ensfem gu y prog & &

- ms;? i ; ot : i & T i' 334 beneficiaries including 234 women. Besides these, 320 rural

households also benefitted from input distribution programmes.

T T—_—_
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TIOTYY & TSI (HETTT ST §THAT [AhTT FTHHT

Capacity development programme of tribal farmers, Manipur

-1, durerer o erqar faenra ey
Capacity development programme at Ri-Bhoi, Meghalaya

ATTASRT 5.6: WERT | TASUH USeh oh dgd AN shg-aX 3-Uferd Ue9i
Table 5.6: Centre-wise NEH FLD conducted in maize

g /Centre AT ®)/ S (feaea/zaR=)/ SUST AT (%)/ A Rt W /
Area (ha) Yield (q/ha) Yield Gain (%) No. of beneficiary
THRUAST / feram
FLD A /FP
Kharif 2022
CPGS, CAU, BARAPANI | 707 | 326 | a5 | 33.06 17

AT 5.7: TASUS TEh oh & AT TIITETUT THIAKH BT farawur
Table 5.7: Details of training programme conducted under NEH

SRR Yf¥TeTuT/<hTeich ST W /Training/
T TehT / programme name

Type of
programme

wfgreyer st
fafer /Date

ATHIa safeREl | Aee Gt
=t &t €& /Total it WA /
No. of person No. of female
benefitted participants

STE/Place

of training

CAU Chakpikarong, Scientific cultivation and integrated
1 i 16.02.2022 | Chakpikarong T pest management of maize in Manipur 50 29
Imphal .
Chandel condition
CAU Bongbal, Scientific cultivation and integrated
2 ? 18.02.2022 | Singngat, T pest management of maize in Manipur 40 23
Imphal .
Churachandpur, condition
Haraorou. . . . .
30| SAV - 105.10.2022 | Sawombung, I 30 13
P Imphal East Y
Maibamlokpa, . . . .
4 CAU, 06.10.2022 | Nambol, T Sustainable maize based intercropping 40 18
Imphal Bi systems
ishnupur,
CAU (1), Mawkyrdep, Cultivation Practices of Specialty Corn
: Barapani LLE 22 Ri-Bhoi 15! & FAW Management 2 2l
CAU (), Palwi, Cultivation Practices of Specialty Corn
6 Barapani 04.03.2022 e T, ID & BAW Management 22 22
CAU (1), " ] Integrated management of Fall
7 Barpani 09.03.2022 | Umtha, Ri-Bhoi T, ID A worms (EAW) inMaize 44 40
CAU (), s o . Cultivation Practices of Specialty Corn
8 Barapani 25.03.2022 | Umpowi, Ri-Bhoi T, ID & FAW Management 25 21
CAU (1), Mutong, East Cultivation Practices of Sweet Corn &
2 Barapani D202 Jaintia Hills 1511 FAW Management = el
CAU (D), Bhoirymbong, Field Day & Method Demonstration
E Barapani U520 Ri-Bhoi EED on “Popularization of Specialty Corn = 2
CAU (1) College of Scientist-Faculties-Farmers Interaction
11 Bara ani’ 15.10.2022 | Agriculure, CAU, T, ID and Input distribution programme for 12 7
P Kyrdemkulai promotion of cultivation of maize

e
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TS TATH Tkl W9

T wrE R faee o rgfea SHenfa e wriwt & qgd
90 TR & § Ufv=m &, SawEs, sifewn iR sREs |
Fafyfa/meafh =raa s9W Rt i qol 1 UG R |
aftem e H HARYH FEd H qAT § SR TER 9
®. 7,020/3FAT 1 Hilseh o4 Bl © | FIAQ el 1 qre=d s
H T TR & Aifgs @y a1 W@ifgd X G ¥ anee @i
iifewm 4, nwgﬁqﬁwﬁaﬁwwvﬂaﬁwmmq
THURT: TN F. 30487/ IR F. 25239/F 91| Sa@S
T, WHehTel =1ae i ga § T TR &1 3TEd Hifgss a1y
. 83648/TFA AT | THY TdT Fordl § foh ot wRa & wafkayfh/men
fF a &5 H IR ferrer &1 aeeet # WsHehTea oo & A
H Haent & Wit 9 1 foshfad w3 &1 sravaswar § fad
foramt iR fa-wfitfeafass d = fregar 1 @y fger 7
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Rice vs maize demonstrations

A comparison of upland/midland rice vs maize was
demonstrated in West Bengal, Uttarakhand, Odisha and
Jharkhand in an area of 90 ha under the NFSM and STC
programme. In West Bengal, hybrid maize has a monetary gain
of about Rs.7,020/ha over upland rice. Prize realization has
limited the monetary gain of maize farmers in West Bengal.
In Jharkhand and Odisha, the average monetary gain of hybrid
maize over the midland paddy was about Rs. 30487/ha and
Rs. 25239/ha, respectively. In Uttarakhand, the average

monetary gain of hybrid maize over the summer rice was Rs.
83648/ha. This showed that the maize ecosystems need to be
developed in upland/midland paddy areas of eastern India and
the summer rice areas in the foothill Himalayan region benefit
the farmers and agro-ecosystem sustainability.

HeaT / T /Paddy ar (@) / qT®q T / aT(x)/  3iraa foeht aoa e fed
Maize Area (ha) (3TuE/ Location Area (ha) (FTA/ ﬁk‘ﬁﬁ)/ (BT /ER)
feei®)/ Average selling / ferami =t faa
Topography price Hed /Net returns
(Upland/ (Rs/q) (Rs/ha)
midland) @ farmers'
selling price
HeRl/ &/ HeRl/ U1/ WH&kR1/ G/ HehT / g1 /
Maize Paddy Maize Paddy Maize Paddy Maize Paddy
West Bengal
CP838  |MTU-7029 | 20.0 | 10 |Upland Jhargram | 94.1 | 29.4 | 800 | 1500 | 40395 | 7020
QOdisha
Medium/ | N\2Dar'pur,
Kalinga Raj | MTU- 1010 42 .4 1.6 upland Mayurbhanj, | 52.5 | 32.23 | 2050 | 2040 68041 25239
P Gajapati
Jharkhand
Burmu,
DHM-117 | Gora Dhan 12.6 11 | Upland 55.1 28.5 1870 1940 67532 30487
Chanho
Uttrakhand
DKC 9108 fgﬁOEICE 20 20 |[Irrigated U. S. Nagar 87.0 80 1800 1600 | 117244 | 83648

TRIBAL SUB AN le.-...u-
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SEIT & TTafd & TreeT S7TH Wl FT G917

Rice vs maize demonstration in Gajapati, Odisha
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Learning platform for diversification with maize in western
(6

The “Participatory innovation platform on potential yield
realization of maize-based cropping systems in Punjab and
Haryana” an ICAR-IIMR initiated collaborative project with
CIMMYT, SAUs and the state agricultural department have
provided learning to researcher, policy makers and practitioner.
In the second year, the learning platformshave been established
in 105 acres of 5 districts of Punjab viz. Hoshiarpur, SBS Nagar,
Jalandhar, Ludhiana, Moga and 50 acres in three districts of
Haryana (Karnal, Kurukshetra, and Ambala). Information on
new agronomic production techniques and agricultural inputs,
including seeds of superior maize varieties and insecticides and
herbicides to fight fall armyworm were provided to the participatory
farmers.Consecutively, the productivity at the learning sites
reached up to 77q/ha, providing hope that maize might pave the
way for diversification. Ambala, Haryana also hosted a state-level
maize day to further promote crop diversification and persuade
decision-makers and other stakeholders.

m Paclely yield

Th.43 FIE%

il it

T -

——— T

W
aisr feaq wrdaa
Field day programme

Maize in non-conventional areas: A stepping stone to Kerala

During 2022, ICAR-IIMR, Ludhiana mapped the suitability of
agro-ecological zones of Kerala for maize cultivation, the only state
which rarely feature in the maize map of India. In collaboration
with Kerala Feeds Limited, a Public Sector Undertaking under
the Animal Husbandry department of Government of Kerala.

e
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IUHH HA HIgH [AMHE & TeAN 9 Tgell Jolls 7 2022 & i
g & SNH IOHS & guadel § w1 T8 iR Tl HH COMH
8 I 3.9 TA/THS I 7= HHA U g8 | YA 1 o 3R
WS UG qeh ST WS & HRO 15 A & SR § ) T oG i
T AT H IUS FHH FE | Tl HUA HI HHEd B G, THHR R
fewar 2022 & IR FeR o1 # R o w1 7 fowent e enft
et | e § wre gran gifvea & a6t feen # o w5t ot
% TIT WeRT W 9IRS TRl STIHYH GEH-3id hieH fafies i
Ted W fham-fieit 93 25 FaeX 2022 1 A& 1 TE|
FEHT & <RE, . Yol T, IS S, WIHsTu- R
TR STTEE G A fRami 1 TeRT &1 Tt | IHE S 3R
T YeEE yensti & 9 H foeR | A

&+l ﬂﬁ)%fﬁfar
Field Activities

T
Kevala Feads to cultivate ma emn*ahrmmeffmfwﬂm
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The first sowing was done during last week of May 2022 at
Muthalamada, Palakkad and reaped a good harvest of 3.9t/acre of
the maize hybrid COMHS. The yield was poor in the subsequent
two sowings done in 15 days interval due to monsoon rains and
prolonged water logging. Followed by the success if the first
crop, further sowings had been under taken in Thrissur district
during November and December 2022 and the crop is awaiting
harvest. Farmers-official meet on the ICAR-IIMR-Kerala Feeds
Ltd. initiative on maize for grain cultivation towards ensuring
feed security in Kerala, was organized on 25 November 2022.
During the programme, Dr Suby SB, Sr. Scientist, [CAR-IIMR
elaborated the farmers on key operations and best management
practices on maize cultivation.

1. gl Tl SArEATT 87 §T
Dr Suby SB giving lecture
Odh)agiiego eaDBo MIBGOM) o5
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Media coverage

HY TTET A e (TETATE) & qed Sefhar fasra

Th-faeg TTRERH (TEieTE) & qed, e Haenl-STHId Scg
St Fien fafehe, Fpdien Fehte, Fdien oo, 9w g,
TeFhT I, RIITH TR |IHT Hereh! Tt TS T 2022 & SRH
ferfir= wesif= o) el # fasnfaa ok wefdfa fran mn ®1 2022 9,
T Y- -3T0 THTTI- TR TeRT STTH T o THAISTE
ﬁwﬁagq%ma“faﬂé%a%a WIHTII- TRAT el STTHEH
T gr faesfaa grenfifeal = e sAm & fae (wer #
TIgEd) W T ARG i sEta fee T, e 126
gfqeiTdl 1 gfeTeror wRihd | oy gat |

T T—_—_

Entrepreneurship development under ABI

Under the Agri-Business Incubation (ABI), several maize-based
products such as QPM Biscuit, QPM Cookies, QPM Burfi, Pop
Corn Laddu, Pop Corn Ghachak, QPM Muffins, QPM Cakes,
QPM & Normal Maize Pasta, QPM & Normal Maize Chapati etc.
have been developed and demonstrated in different exhibitions
and melas during 2022. In 2022, three agri-start-up has joined
the ABI of ICAR-IIMR. Under ABI, two hands-on training were
conducted on “Value addition in maize” for the popularization of
technologies developed by ICAR-IIMR in which 126 participants
benefits from the training programme.
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TerhT UX TATSEISTUT
THEA G
T 2021 o SR WI=Ta wiatsean
ST uftarererar

ST TR & (TIEse) H B8 yfafted, s14iq, TauHTa-4555, SiTd
32652, ST 348, WU 32662, WCH-4167 3R T 349 =1 TR H
rfd & fou TR faran 11 S ufvey fert 8 (TTesegdiNTe)
% fer = wfafteat stafq gt 111, =t 999, $u= 3742, ST 32662,
ST 3721, 3R 51133, ST 349, TATHTS 2174, TATATH-4555( ST
o FeE & (THESIE) & fore it 999 R THUATH-4555 AHE
31 yfaftea oik g ufveft & (Hesgere) & fou Tawawa-4555
A Teh Gfafte &1 THeTEed A weld- 1 | Wifd & fog wWier
fopam T | " wderor gfaftedt | 9, T wfafte efuiq Tuw 8067 i
TesgUE § Teel-1 ¥ Teel-11 | 9= & faw iR e m)
Sl 7204 T TGS B THA-1 W TEEI-11 H 91 & forg w@isr
o e o, foH gdgss 9 SiHhEt 7074 W 18.9% Y SUST SISl
ot | Teldl-1 ® i e yfafteai & @ S U gfafe Sisdt 7211
(M 7514) I Higsegore § WE-1 ¥ W11 § Hi=ifa & ferg
R foran 7T, Fiifer 39 wfafse 7 24.1% Ft ST Sissd & WY To
3T A Slahdl 7074 9§ SAfHH IUS YT 1 |

HeH YRuerRIdr

21 glteyor wfafteai H @ shoet 1 gfaftes steiq S TaTe 4505 3T Su=
17026 1 TITEISE H TATEAE 9 Tdl- 1 H fq & fow wisr
foran | 51 Tler wfaftedl § 9, B8 gfaftedl A9iq Tissguse
& foru( THEvSTe & o e wiaftear stofq eure=aaEst 21%-5,
eg 21101TH, ARTHUITHS! 214, Shdl 8221, AETATACHST
21%h-8, STEUALAUTS] 21% -6, SIhEl 9228, WhUHTS 4546,
T 21102TH, STH 418456, TIUIR TALEA 1044( Ueie & fag
T gfafsear Sidt 9224, ShHT 9228, SHUATH 4505, JHTATT
4546, UTTH 21103 TH, SETH 16981 3R AETATITHST 2153 3R
Hieswere & fau A gfafteal safy Shuwwa 4546, et 8221,
STt 9224, TITRITTTA 1044, TETH 16981, TIhdr 9228, METH
03809, UITH 21103TH AR THTA 21204 ! AL § Td- [ #
qrfa & ferg TR foman o

TAA- [ B a9 we gfafed § 9 soa th wfafte stefg Ssat
8211 ] TN H TERI- [ | WEE- 11 # 9Hfg & fau SR
o T | Siee wer wfaftedt #§ @ 8 ufaftear stafg siw=417206,
HT=417175, SHSTRTH 17-3, AhTHTT 4243, SETITILTST 19511
3R MTH20101TH T TISsgdSe § Tdiel- 1 § WEe- 11 | W=t
&+ fou @R fowen T |

e Wi yfaftedi 4 9, e ylafted) Tmd: SAEuHT=Tyst 2086-10,
TEUH 20105, STT=417206, WTH20103TH, STESUATALHS 20%-11,
TEH 20104 < TS =k WUATT 08 292 F 31feres St <f iR 5=
TEdSE § TEE- 1 @ TEE- 113 9fa & fore @R faman man =
e yiaftedl # @ Sae T wfafte s1efq ShuAte 4243 T yEgda
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AICRP on Maize

Crop Improvement
Entries promoted during Kharif 2021

Early maturity

Six entries, viz., SMH-4555, JH 32652, DH 348, JH 32662,
AH-4167, and DH 349 were considered for promotion to the
AVT-I in NHZ. Nine entries namely CP 111, CP 999, EH
3742, JH 32662, EH 3721, R51133, DH 349, LMH 2174,
SMH-4555, for the NWPZ; two entries namely CP 999 and
SMH-4555 for NEPZ; and one entry namely SMH-4555 for
CWZ were considered for promotion from NIVT to AVT-L.
Out of the five test entries, one entry namely AH8067 was
considered for promotion from AVT-I to AVT-II in NWPZ.
DKC 7204 was considered for promotion from AVT-I to
AVT-II in NEPZ with yield superiority of 18.9% over the best
check DKC 7074. Out of the three test entries in AVT-I, only
one entry DKC 7211 (IU7514) was considered for promotion
from AVT-I to AVT-II in CWZ as this entry significantly out
yielded the best check DKC 7074 with yield superiority of
24.1%.

Medium maturity

Out of the 21 test entries, only two entries namely JKMH 4505
and JH 17026 were considered for promotion from NIVT to
the AVT-I in NHZ. Out of the 51 test entries, six entries
namely for the NWPZ; eleven entries namely IMHSB 21K
-5, PM 21101M, IMHSB 21K -4, DKC 8221, IMHSB 21K
-8, IMHSB 21K -6, DKC 9224, JKMH 4546, PM 21102M,
BH 418456, HAR LAL 1044 for NEPZ; seven entries
namely DKC 9224, DKC 9228, JKMH 4505, JKMH 4546,
PM 21103M, IM16981 and, IMHSB 21K -3 for PZ and nine
entries namely JKMH 4546, DKC 8221, DKC 9224, HAR
LAL 1044, IM16981, DKC 9228, IM 03809, PM 21103M
and HM 21204 for CWZ were considered for promotion from
NIVT to AVT-I.

Out of the three test entries in AVT-I, only one entry namely
DKC 8211, was considered for promotion from AVT-I
to AVT-II in NHZ. Out of the fourteen test entries, six
entries namely BH417206. BH417175, BRM 17-3, JKMH
4243, IMHSB 19K-11 and PM20101M were considered for
promotion from AVT-I to AVT-II in NWPZ.

Out of the 13 test entries, six entries namely IMHSB 20K-10,
HM 20105, BH417206, PM20103M, IMHSB 20K-11, HM
20104 out yielded the best check CMH 08 292 and considered
for promotion from AVT-I to AVT-II in NEPZ. Out of the
nine test entries, only one entry namely JKMH 4243 was
considered for promotion from AVT-I to AVT-II in PZ. Out
of the two test entries in AVT-I, only one entry JKMH 4243
was considered for promotion from AVT-I to AVT-II. The
AVT-II entry JKMH 1481 was also out-yielded over the best
check with a superiority of 6.88% in CWZ. Both the NMH
4144 and IMHSB 19K-2 out yielded the best check Bio 9544
in AVT-II trial in NEPZ.
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Open Pollinated Varieties (OPV)

Out of the seven test entries in OPV-I, two entries namely
ADC 2 and ADC 3 were considered for promotion to OPV-
II. Out of two entries in OPV-II, both DOP 339 and KDM
30 were considered for promotion from OPV-II to OPV-III
in NHZ.

Rainfed Trials (Medium maturity)

Two entries namely BH 417182 and DKC 8209 in CWZ; and
three entries namely NMH 4144, JKMH 1481 and BH 417182
in PZ were out yielded the best check in medium maturity.
In early maturity, one entry namely DKC 7204 in CWZ; and
one entry namely DKC 7204 in PZ out yielded the best check
Bio 605.

Late Maturity

Out of the 40 test entries, five entries namely PM 21109L, PM
21107L, PM 21108L, PM 21111L, and R8050 for the NWPZ;
fourteen entries namely PM 21112L, DKC 9226, PM 21109L,
PM 21111L, PM 21107L, IM 16968, BIO 978, VNR 39924,
DKC 9217, PM 21108L, PM 21110L, BIO 207, CORNTECH
1005, KMH 8333 for NEPZ; Ten entries namely PM 21109L,
PM 21112L, ADV 7211, ADV 7212, BIO 978, BIO 207,
KMH 8333, PM 21107L, HM 21307, PM 21104L for PZ and
eight entries namely R8050, PM 21109L, PM 21111L, BIO
978, DKC 9226, ADV 7211, PM 21108L, PM 21107L for
CWZ were considered for promotion from NIVT to AVT-L.
Out of the thirteen test entries, ten entries namely CP 508,
GK 3302, SYN016802, CP 889, BIO012, HM20303, SAI-
6677, ADV7251, VNR-37635, GK 3303 were considered for
promotion from AVT-I to AVT-II in NWPZ. Out of the 5 test
entries, one entries namely PM20112L was considered for
promotion from AVT-I to AVT-II in NEPZ. Out of the seven
test entries, only two entries namely ADV7251, R3414 was
considered for promotion from AVT-I to AVT-II in PZ. Out
of the six test entries, only three entries namely DKC 9215,
ADV7251 and PM20112L was considered for promotion
from AVT-I to AVT-II in CWZ.

Quality Protein Maize (QPM)

QPM trials was comprised of two trials, Trial No. 920
for Zone 1 (NHZ) and Trial No0.956 for remaining zones
(NWPZ, NEPZ, PZ and CWZ). In Trial No. 920, out of
13 conventionally bred QPM varieties, LQMH 1920 was
promoted in early maturity group, four entries namely
HQPM 29, IQPMH 2102, IQPMH 2105 and HQPM 30 were
promoted from NIVT to AVT I. FQH 186 for high tryptophan
and lysine content and Pro-Vit A entry FPVH 1 was promoted
for testing in 2" year during kharif, 2022. In Trial No. 956, out
of 29 conventionally bred entries, 10 entries were promoted
in NWPZ; seven were promoted in NEPZ; six entries were
promoted in PZ and seven entries were promoted in CWZ
from NIVT to AVT I for testing during kharif, 2022. Two
entries namely, HQPM 29 and HQPM 30 were promoted from
AVT Ito AVT II during kharif, 2022. Only one entry IQPMH
2012 was promoted in zone IV & V from AVT I to AVT IL
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For Pro-Vit A, PVAPMH 1 and PVAPMH 3 were promoted
in NWPZ for 2™ year testing during kharif, 2022 whereas,
APH 4 was promoted in all four zones i.e. NWPZ, NEPZ, PZ
and CWZ for testing in 2™ year during kharif, 2022. For Low
Phytic Acid, LPAPMH 1 was promoted for testing in 2™ year
and for high lysine and tryptophan QPMH 1 and QPMH 6
were promoted in NWPZ and NEPZ, respectively for testing
in 2" year. One entry was tested for tocopherol and this has
been promoted in all four zones i.e. NWPZ, NEPZ, PZ and
CWZ for testing in 2™ year during kharif, 2022.

Baby corn trials

Based on the performance of baby corn yield without husk,
with respect to superiority over the best check, four of the five
NIVT entries were promoted to AVT-I. The entries which
were promoted were DBCH 350, JH 32434, and JH 32048 in
NHZ and LBCH 2321 in CWZ. Similarly, out of four AVT-I
entries two entries were promoted from AVT-I to AVT-IL
The entry IMHSB 19KB-2 was promoted from AVT-I to
AVT-II in NHZ, NWPZ, PZ and CWZ, whereas the other
entry AH 7188 was promoted from AVT-I to AVT-II in PZ
and CWZ.

Sweet corn trials

Out of five NIVT entries, two entries namely FSCH 196 and
CSCH 16027 were promoted to AVT-I; the entry FSCH 196
was promoted in NHZ, NWPZ, NEPZ, and PZ. Similarly,
out of three AVT-I entries, all the three were promoted to
AVT-IIL. The entry FSCH 144 was promoted in NHZ, NEPZ,
and PZ, whereas FSCH 131 was promoted in NEPZ and
CWZ and entry ISCH was promoted in NEPZ.

Rabi 2021-22

During Rabi 2021-22, a total of 114 entries were received
for multi-location evaluation in AICRP late, medium maturity
of normal corn, quality protein maize (QPM), sweet corn,
baby corn and popcorn trials. Of 114 test entries, total 54
entries were received in NIVT field corn trials [NIVT late: 19
and NIVT medium: 35], 28 entries were received in AVT-I
field corn trials [AVT-I late : 14 and AVT-I medium: 14],
six entries were received in AVT-II trials [AVT-II late: 4 and
AVT-II medium: 02], two entries were received in QPM trial,
13 entries were in popcorn trial, three entries were received in
baby corn trial whereas in sweet corn trial had eight entries.
Out of the total 114 entries, 57 entries were contributed by the
Private sector (14 different firms) and the rest 57 came from
the public sector.

Field corn: In medium maturity, five entries [DKC 9230 (IW
8355), SYN 217807, DKC 8230 (IW 8066), BMH-18-2 and
SYN 217806], eight entries [BH-417206, BMH-18-2, DKC
9230 (IW 8355), BH-417182, IMHSB 21R-7, DKC 8230 (IW
8066), SYN 217805 and SYN 217807], five entries [MCH-
204, DKC 8230 (IW 8066), DKC 9230 (IW 8355), BMH-18-
2 and SYN 217806)] were promoted from NIVT Medium to
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AVT-I in NEPZ (Z3), PZ (Z4), CWZ (Z5), respectively. In
late maturity, five entries [DKC 8233 (IW 8255), PM-21204L,
PM-21201L, DKC 9234 (IW 8422) and PM-21207L], eight
entries [DKC 8233 (IW 8255), BH 417193, PM-21204L, DKC
9234 (IW 8422), PM-21203L, PM-21205L, PM-21202L and
ADV-7415], 14 entries [DKC 8233 (IW 8255), PM-21206L,
PM-21205L, DKC 9234 (IW 8422), PM-21207L, TMMH
2845, PM-21208L, PM-21201L, PM-21204L, ADV-7415,
BH 417193, PM-21202L, ADV-7559 and PM-21203L] were
promoted from NIVT to AVT-I in NEPZ (Z3), PZ (Z4),
CWZ (Z5), respectively. In medium maturity, six entries
[IMHSB 19R-8, DKC 8225 (IV 8088), SYN 207660, IMHSB
20R-7, IMHSB 20R-15, IMHSB 20R-10 and SYN 207884],
four entries [IV 8226, IV 8155, IMHSB 20R-6, IMHSB 20R-
15 and DKC 9232 (IV 8214)], three entries [IMHSB 19R-8,
IV 8155 and SYN 207660], [DKC 9232 (IV 8214), IV 8155
and DKC 8225 (IV 8088)] were promoted from AVT-I to
AVT-II in NWPZ (Z2), NEPZ (Z3), PZ (Z4), CWZ (Z5),
respectively. Two entries, viz., PM 20207L and ADV-7733
in NEPZ (Z3), six entries, viz., PM 20209L, VNR-4597, PM
20207L, IV 8428, KMH-8333 and PM 20205L in PZ (Z4),
four entries, viz., PM 20202L, PM 20208L, TMMH-2882
and PM 20205L in CWZ (Z5) were promote from AVT-I to
AVTH-II in late maturity.

OPM: One QPM entry, viz., MQH-21-51 was promoted in
CWZ(Z5) from NIVT to AVT-I.

Baby corn: Two entries, viz., DBCH-331 and MBC-21-
10 were promoted from NIVT to AVT-I in North Western
Plains Zone (NWPZ) whereas one entry, viz., PAC-571 was
promoted from AVT I to AVT II in North Western Plains
Zone (NWPZ), Peninsular Zone (PZ) and Central Western
Zone (CWZ).

Sweet corn: One entry ISH 6-2101 was promoted in North
Western Plains Zone (NWPZ) and one entry, viz., ISH
6-2101 was promoted in Central Western (CWZ) from NIVT
to AVT-I. Three entries, viz., BSCH 418184, Hi-brix-33
and Hi-brix-81 were promoted in North Western Plains Zone
(NWPZ) and two entries, viz., Hi-brix-59 and Hi-brix-81
were promoted in North Eastern Plains Zone (NEPZ) from
AVT-Ito AVT-IL

Popcorn: One entry (APCH-4) in North Western Plains Zone
(NWPZ), one (APCH-4) in North Eastern Plains Zone (NEPZ)
and one (IMHP-2101) in Central Western Zone (CWZ) were
promoted from NIVT to AVT-I. Three entries, viz., HPC-4,
IPCH-1902 (IPH 6-1903) and MPC-2141 in North Western
Plains Zone (NWPZ), one (HPC-4) in North Eastern Plains
Zone (NEPZ) and one [IPCH-1902 (IPH 6-1903)] in Peninsular
Zone (PZ) were promoted from AVT-I to AVT-II.

Kharif 2022

During Kharif, 2022, a total of 349 entries were received
for multi-location evaluation in AICRP early, late, medium
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maturity of field corn and QPM, sweet corn, baby corn trials,
popcorn and OPV trials. Of the 356 test entries, total 196
entries were received in NIVT trials [NIVT late: 70 and
NIVT medium: 88, NIVT early: 38], 47 entries were received
in AVT I trials [AVT-I late: 12, AVT-I medium: 18, and
AVT-1 early: 17], there were 21 entries for testing in AVT
II trials [AVT-II late: 11, AVT-II medium: 07 and AVT-II
early: 02], 43 entries were received for QPM trial, 13 entries
were received in baby corn trial, 18 entries were evaluated in
sweet corn trial, only one entry was received in popcorn trial
and there was 10 entries in OPV.

Spring 2022

During spring 2022, a total of 75 field corn entries were
received for evaluation in Zone II in AICRP. Of 75 test
entries, all entries were received in NIVT trials [NIVT late:
52 and NIVT medium: 23]. Under medium maturity, nine
entries, viz., SYN 217806, BH-417182, VNR-37706, DKC
9230 (IW 8355), SYN 217601, MCH-204, TMMH-2841,
SYN 217807, IMHSB 21R-6 in NWPZ (Z2) were promoted
from NIVT to AVT-I, whereas two entries, viz., PM-21202L
and PM-21203L were promoted from NIVT to AVT-I, in late
Maturity.

Entomology

Rabi 2021-22 and Spring 2022

Maize AICRP Entomology rabi 2021-22 and spring 2022
experimental trials aim mainly at the resistance screening
for pink stemborer (PSB) Sesamia inferens Walker, spotted
stem borer (SSB) Chilo partellus (Swinhoe), fall armyworm,
Spodoptera frugiperda (J. E. Smith) and shoot fly Atherigona
sp. at hot spot locations. Post-screening, the genotypes are
categorized as resistant, moderately resistant and susceptible
based on Leaf Injury Rating (LIR) on a 1-9 scale as resistant
(1-3), moderately resistant (>3.1-6) and susceptible (>6.1-
9) for stem borers. For shoot fly, the entries are classified
based on the mean per cent dead hearts as resistant (< 10%
dead hearts), moderately resistant (>10-20% dead hearts),
moderately susceptible (>20-30% dead hearts), susceptible
(>30-50% dead hearts) highly susceptible (>50 % dead
hearts).

Screening of 19 medium and 24 late maturity entries
(including checks) under AVT I & II against PSB under
artificial infestation at Hyderabad recorded LIR between 6.5
(SYN 207660) and 7.8 (IV 8155) for medium and LIR ranged
from 5.8 (KMH 8322) to 7.8 (PM 20209L) for late maturity
respectively. Under speciality corn I-II-III entries, LIR
against PSB ranged from 6.2 (BPCH 6) to DPCH-311 (7.1)
for popcorn, 6.7 (Misthi) to 7.9 (Hi-brix-59) for sweet corn
and 6.9 (PAC-571) to 7.6 (CMVL Baby Corn- 2) for baby
corn at Hyderabad. At Kolhapur, screening of 19 medium and
24 late maturity entries (including checks) under AVT I & II
against PSB under artificial infestation recorded LIR between
5.3 (SMH 3564) and 6.6 (IMHSB 19R-2) for medium and
.2(RASI 5640, SYN 207803) to VNR 4597(6.1) for late
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T 6.2 (SMEIHTH 1901, TIWHT 3), 5.4 (FF-T5FT 59) F 6.3
(ea-fsm 33) & o9 ¥ iR faet S 4 wiafse daedt 571 9
5.5 1 TARTESTR Tt fehall T |

Tt 2021-22 % SN HAR, TR SR FIGETG H FH>H FHA0
% d8d Hid ST & faw) 19 Tem uftueean arelt et 18R
11 wfafsed (A9 St 9fgd) =1 it 4 Sfaq =R wawn: 5.3
TEHUSTE W (THUATH 3564) ¥ 6.7 (STETHATATHS 20 TR-10,
™ 8155, THATEUA 207884 ) 4 TUSTE W 3.7 (el 9927) ¥ 6.0
(THATETA 207884 ) 6 THUSTE W 2.7 (THARTA 207884) ¥ 6.0
(3TEST 8226) 3R 8 TEHUE W 3.4 (STLTATATHST 203TR-6)
T 6.3 (THUATT 3564) o1 Udl =T | T0Y 3T ST @hR 4.4
(STEHTETHST 203TR-6) H 5.6 (STETHTITHST 193TR-8, ST
8155) & s 1| Sfad Thar (1-9) W AT sell i &fq e
2.3 (3T 8155) ¥ 3.6 (SAETHTILHST 203TR-15) T <t | &
2021-22 & IR FHIFIR, TR 3R HIeaTR H T4 =k & |
18 WA I 23R 11 o1 =l aiiuereran arelt wiaftea o1 wahfsa eima
HHYT: 2 TYUSTE W 1.2 (FTH 20202TA) H 2.7 (T 7053)
Toh 4 SEIUSE W 2.4 (TSR 4577) & 5.5 (HUHTH 018), 6
TEYIME W 3.9 (M 20209TA) ¥ 5.2 (HTH 20208TA) 2R 8
TEHUSTE 3.7 (HITH 202057, TTH 20209TA, T 5640) H 4.6
(TSIt 7733) qeh o1 Sfod TR e & 1| w9y i Sfad =R
3.1 (dITH 20209Te) H 4.0 (HTHATH 018) ek o1 | SH STedt
effa I 2.7 (HuHuw 8322) W 3.9 (ruquHTH 2882) T i |

Tt 2021-22 & IR HIAIR, TR 3R HIeRI § Fid i
% fa®) Hm Gy & qed o713 Uush, IR Wie HiH iR Th
oot i+ gfafteai ( I-1-111 & d&d) i S 9 9% & 9 Fi
TS | UiTeRid gfaftedl 3 Sfod R 2 SYUsTR W, 4.2 (SdHTa
418056, SIHIHTH 311) ¥ 5.0 (TAWH 2141) 4 STITE W
4.3 (THrETH 3, STHETE 419056) |/ 5.0 (THETH 2, ST
311, TIUE 3) 6 SEIUSR W 3.7 (T 4) | 5.3 (Sdw=
418057, STHHITT 311, THAHT 2141) 3R 8 TTHUHAE W 3.9
(T 3) ¥ 6.9 (STOETE 311) T HHAI: T (HAT| GHY
g Sfad ThR HHET: 4.5 (ST 418056, TIUIET 3, TaHTHT
4) ¥ 5.2 (THECE 2, AT 410857) & &= o1 | frda et
1 &1fg 3.0 (TIETE 2, TIETE) 9 3.7 (SHETT 410856) T
T | wite i+ gfafted 1 T ofaa Sfow @R 2 Tsyuats w
4.2 (T=eTE fog 33, waeTE foa@ 81) ¥ 5.0 (SUTHTH 418184)
4 SIUE W 3.4 (TS forer 81) ¥ 5.5 (HuaEit 418184)
6 TTUSE W 3.9 (T forer 59) | 5.4 (THTE forer 33) 31X
8 TEYUE W 5.5 (TIATE forerd 33) § 6.2 (THATE fored 81)
- o) T i Sfad =RR 4.5 (T=eTE foe 81) ¥ 5.3
(STEHTE 418184) Tk o1 | 9 oTelt =t &ifd 2.9 (T=eTE g
59) 9 3.8 (T=TE R 81) ek ot | 9t i+ H, Wiafte Tt 571
T fam @R 5.2, 4.1, 4.8, 6.1 (3NEd 5.1) Tt Tohan T, Selfeh
e TTHSTA Sfelt I H FAL: 2, 4, 6, 8 SHYTIR W 4.6, 4.7,
5.4, 5.5 Tt fepan T | WQET 571 TR HwHETe Sl id 2 T 3fa
el b1 &fa AT wa: 2.5 @R 2.6 ot

el Telt 2021-22 % SRA hIeaTR # Argfeeh fesme | Wi smiferd
% foreg 22 Teht Wil a1 Heareh fohan T, ot Sfed TR SeRam
& 9E 7, 14 3R 21 fe7 <<t T 7o, o) 9@ &0 iR S==aq
Mo @R FH: AT 6 (4.75) IR THTATA19763 (5.97)

————

HTHITTY- AR Heehl TTHLT HEAT

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH o

IIMR

maturity group. Among the speciality corn I-II-III entries,
LIR ranged from 5.4 (HPC 4) to 6.2 (IPCH 1901, HPC 3) for
popcorn, 5.4 (Hi-brix59) to 6.3 (Hi- brix 33) and the single
baby corn entry PAC 571 registered LIR of 5.5.

Screening of 19 medium maturity AVT I & Il entries (including
three checks) against FAW under artificial infestation at
Coimbatore, Hyderabad and Kolhapur during Rabi 2021-22
revealed a Davis score of 5.3 (SMH 3564) to 6.7 (IMHSB
20R-10, IV 8155, SYN 207884) at 2 WAI, 3.7 (DHANVI
9927) to 6.0 (SYN 207884) at 4 WAI, 2.7 (SYN 207884)
to 6.0 (IV 8226) at 6 WAI and from 3.4 (IMHSB 20R-6) to
6.3 (SMH 3564) at 8 WAI, respectively. The overall mean
Davis score ranged from 4.4 (IMHSB 20R-6) to 5.6 (IMHSB
19R-8, IV 8155). The mean ear damage rating on Davis scale
(1-9) ranged from 2.3 (IV 8155) to 3.6 IMHSB 20R-15). The
pooled mean of 18 AVT I & II late maturity entries along with
five checks in at Coimbatore, Hyderabad and Kolhapur during
rabi 2021-22 revealed a Davis score of 1.2 (PM 20202L) to
2.7 (ADV 7053) at 2 WAI, from 2.4 (VNR 4577) to 5.5
(KMH 018) at 4 WAI, from 3.9 (PM 20209L) to 5.2 (PM
20208L) at 6 WAI and from 3.7 (PM 20205L, PM 20209L,
RASI 5640) to 4.6 (ADV 7733) at 8 WAI respectively. The
overall mean Davis score ranged from 3.1(PM 20209L) to 4.0
(KMH 018). The mean ear damage rating ranged from 2.7
(KMH 8322) to 3.9 (TMMH 2882).

Eight popcorn, four sweet corn and one baby corn entries
(under I-II-IIT) along with three checks were screened under
artificial infestation against fall armyworm at Coimbatore,
Hyderabad and Kolhapur during rabi 2021-22. Popcorn entries
recorded the Davis score of 4.2 (BPCH 418056, DPCH 311)
to 5.0 (MPC 2141) at 2 WAI, from 4.3 (APCH 3, BPCH
418056) to 5.0 (APCH 2, DPCH 311, HPC 3) at 4 WAI,
from 3.7 (HPC 4) to 5.3 (BPCH 418057, DPCH 311, MPC
2141) at 6 WAI and from 3.9 (HPC 3) to 6.9 (DPCH 311) at 8
WAL respectively. The overall mean Davis score ranged from
4.5 (BPCH 418056, HPC 3, HPC 4) to 5.2 (APCH 2, BPCH
410857) respectively. The mean ear damage ranged from 3.0
(APCH 2, APCH 3) to 3.7 (BPCH 410856). The pooled mean
Davis core in sweet corn entries varied from 4.2 (Hi brix 33,
Hi brix81) to 5.0 (BSCH 418184) at 2 WAI, from 3.4 (Hi brix
81) to 5.5 (BSCH 418184) at 4 WAI, from 3.9 (Hi brix 59)
to 5.4 (Hi brix 33) at 6 WAI and from 5.5 (Hi brix 33) to 6.2
(Hi brix 81) at 8 WAI. The overall mean Davis score ranged
from 4.5 (Hi brix 81) to 5.3 (BSCH 418184). The mean ear
damage ranged from 2.9 (Hi brix 59) to 3.8 (Hi brix 81). In
baby corn, the entry PAC 571 recorded Davis score of 5.2,
4.1, 4.8, 6.1 (mean 5.1), while the check CMVL baby corn
recorded 4.6,4.7,5.4,5.5at2, 4, 6, 8 WAI respectively. The
mean ear damage rating at harvest in PAC 571 and CMVL
baby corn 2 was 2.5 and 2.6 respectively.

When 22 maize accessions were evaluated against FAW in a
randomised design at Kolhapur during Rabi 2021-22, the Davis
score was recorded at 7, 14, and 21 days after infestation, and
the lowest and the highest Davis scores were recorded in BML
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6 (4.75) and SNL19763 (5.97) respectively. Sixteen maize
medium and 18 late maturity entries along with three checks
in AVT I & II were screened under natural infestation against
Atherigona sp. at Karnal and Ludhiana centers during spring
2022. Based on the pooled data of the two locations, the per
cent dead hearts formed due to shoot fly varied from 12.7
(IV 8226) to 28.1 (SYN 207660) for medium and 12.5 (PM
20209 L) to 32.9 (PM 20202L) for late. Nine popcorn, two
sweet corn and one baby corn (I-II-II entries) when screened
at Karnal and Ludhiana, the pooled per cent dead hearts
varied from 18.0 (HPC 3) to 31.3 (IPCH 1901) in popcorn
and19.7 (BSCH418184) to 41.6 (Hi brix 33) in sweet corn
while, baby corn entry PAC 571and its check CMVL baby
corn 2 had 15.3 and 12.3 dead hearts respectively. When 22
maize accessions were evaluated against shoot fly in RBD at
Karnal and Ludhiana during spring 2022, SNL18960 (13.39)
and SNL172498 (17.92) recorded less than 20% dead hearts.

Management of fall armyworm

The effect of the newer insecticides on the management of
FAW under natural infestation was studied at Kolhapur during
rabi 2021-22. No infestation was recorded when sprayed with
Chlorantraniliprole 9.3% + Lambdacyhalothrin 4.6% ZC @
0.5 ml/l. The next best treatments were Novaluron 5.25%
+ Emamectin benzoate 0.9% w/w SC @ 2 ml/l (0.33%)
followed by Spinetoram 11.7% w/w SC @ 0.5 ml/1 (0.66%)
compared to untreated control (14.33 %) at 14 days after
first spray (Table). At 14 days after the second spray, no
infestation was noticed with Chlorantraniliprole 9.3% +
Lambdacyhalothrin 4.6% ZC @ 0.5 ml/l , Novaluron 5.25%
+ Emamectin benzoate 0.9% w/w SC @ 2 ml/1 and Lufenuron
5.4% EC @ 0.6 ml/l whereas in untreated control it was
14.0%. All the treatments effectively reduced leaf damage
rating (<2) and ear damage rating (<2) by FAW at different
crop growth stages as compared to the untreated control.
Maximum grain yield was obtained in Chlorantraniliprole
9.3% + Lambdacyhalothrin 4.6% ZC @ 0.5 ml/l (81.47 q/
ha) followed by Novaluron 5.25% + Emamectin benzoate
0.9% w/w SC @ 2 ml/1 (80.73 g/ha) compared to untreated
control (60.58 g/ha).

The field experiment on the evaluation of insecticide as spray
based on the incidence of fall armyworm was carried out at
Hyderabad. The minimum per cent plant infestation was observed
when the recommended insecticide was sprayed at 10 and 20
DAG (4.47%) followed by 7 and 14 DAG (4.83%) compared
to untreated control (36.34%). A minimum Davis score of 1.49
was observed when the recommended insecticide was sprayed
at 10 and 20 DAG followed by 7 and 14 DAG (1.86) while in
control it was 3.03. All the treatments recorded a minimum ear
damage rating of <4.0 including untreated control.

Pathology

Maize AICRP Plant Pathology kharif 2021, rabi 2021-22
and spring 2022 experimental trials were mainly aimed for
screening resistance against MLB, TLB, BLSB, CLS, ChR,
FSR, RDM, SDM, BSR and cyst nematode.
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(STHTH 20-5) T JEe & fowg wfadieh o ¢ |
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Kharif 2021

During kharif 2021, AICRP Plant Pathology trials were
conducted in five zones, viz., NHZ, NWPZ, NEPZ, PZ and
CWZ against major maize diseases of that particular region.

In Northern Hill Zone (NHZ), a total of 97 entries comprising
different maturity groups were evaluated against TLB and
BLSB. Out of these, 10 baby corn entries in NIVT, 2 baby
corn entries (KDM -30, FSCH 144) in AVT I and 3 baby
corn entries (CPSC-301, DBCH 331, L316) in AVT II groups
found resistant to TLB whereas, 1 NIVT baby corn entry
(MZM 8) exhibited resistance against BLSB.

In North East Plain Zone (NEPZ), a total of 219 entries
comprising different maturity groups were tested against
MLB. Out of these, 1 genotype each from NIVT medium
maturity group (IMHSB 20K-10), AVT I early (LMH 1946),
medium (PM20103M) and late (SAI-6677) maturity groups
were resistance to MLB. Beside these, 3 genotypes, viz., CP
999, EH 3736, EH 3779 from NIVT early maturity group
showed resistance against MLB.

In Peninsular Zone (PZ), a total of 219 genotypes consisting
different maturity groups were screened for resistance against
TLB, BLSB, ChR and SDM at different hot spot locations
under artificially created epiphytotic conditions. Out of these,
6 genotypes (BRMH 18001, PM 21106L, PM 21111L,
PM 21112L, SMH-4942, SVMH 20053), 2 genotypes
(CORNTECH 1005, MCH 202) and 1 genotype (KMH 8333)
of NIVT late maturity group showed resistance against BLSB,
ChR and SDM diseases, respectively. Likewise, 1 genotype
(EH 3736) of NIVT (early maturity) showed resistance against
ChR, whereas, 1 genotype (LMH 221) and 3 genotypes (DKC
9228, PM 21101M, MMH 2075) of NIVT (medium maturity)
against exhibited resistance to TLB and BLSB, respectively.
Similarly, in AVT I late maturity group, 2 genotypes, viz.,
ADV7251, HM 20308 were resistance to TLB, whereas,
genotypes, viz., R3414, CP 889 and DKC 9215 found resistant
against to BLSB, ChR and SDM, respectively. Likewise,
in AVT I medium maturity group, BRM 17-4 against TLB
and VaMH 15028, HM 20104 exhibited resistance to BLSB.
Moreover, DKC 9207 (AVT II late maturity) and ISCH 1901
(Sweet corn AVT I) showed resistance to BLSB, whereas,
DKC 8209 (IT 8192) in AVT II (medium maturity) group
found resistant against ChR.

In Central Western Zone (CWZ), a total of 219 entries
consisting different maturity groups were evaluated for
resistance against CLS and cyst nematode at Udaipur centre
under artificially created epiphytotics. Out of these, in early
maturity group a total of 5, 3 and 1 genotype in NIVT (CP
111, EH 3736, EH 3779, KMH 20-76, SMH-4555), AVT
I (AH 8067, FH 3947, LMH 1946) and AVT II (KMH 18-
15), respectively, exhibited resistance against CLS, whereas,
1 entry (KMH 20-5) of NIVT (early maturity) found resistant
against cyst nematode.
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CIMMYT maize germplasm were screened under ICAR-
CIMMYT collaboration programme at Ludhiana (BLSB),
Larnoo (TLB), Udaipur (FSR), Pantnagar (BSR), Mandya
(TLB, SDM), Hyderabad (PFSR), Peddapuram (BLSB). A
total of 2 and 18 lines were found to be resistant against BLSB
at Ludhiana and Peddapuram, respectively. Additionally, 13
and 38 lines exhibited resistance against TLB at Mandya and
Larnoo, respectively.

Experiment on assessment of avoidable yield losses due to
TLB, resulted in to 17.68 and 21 per cent average losses in
yield at Kalyani and Imphal locations, respectively, under
artificially created epiphytotics.

Management of important maize diseases

Foliar application of Pyraclostrobin 133g/1 + Epoxiconazole
50g/1 SE @ 0.15% at 3 days and 18 days after inoculation was
the best against MLB with disease control efficacy of 62.3%
at Karnal. Similarly, at Kalyani, Azoxystrobin 18.2% w/w
+ Difenoconazole 11.4% w/w SC @ 0.10% spray at 3 days
and 18 days after inoculation found significantly superior with
lowest PDI 22.60. Likewise, IDM module (Seed treatment
with Trichoderma harzianum @ 10g/kg seed, foliar spray
of Pseudomonas fluorescence @ 10g/L of water at 45 DAS
& foliar spray of Azoxystrobin 18.2% + Difenoconazol
11.4% w/w Sc (Amister Top 325 Sc) @ 1 ml/L of water at
40 DAS, foliar spray of cow urine (20%) at 50 DAS) showed
the best results against MLB with lowest disease incidence
(35.18%) at Dholi. Spray of Azoxystrobin 18.2 w/w +
Tebuconazole 18.3% SC (Custodia) @ 0.10% at 3 days and
18 days after inoculation treatment was the most effective
in controlling disease severity over checks both after first
and second spray observed consecutively in two years with
12.22 pooled mean of PDI after first spray and 26.30 after
second spray. Pooled mean of yield of both years was also
highest (47.55q/ha) at GBPUAT, Pantnagar. At Delhi centre,
Pyraclostrobin 133g/L + Epoxiconazole 50g/L SE @ 0.15%
spray at 3 days & 18 days after inoculation (Opera) in terms of
percent disease control (49.78) was found best against MLB.

Foliar spray of Azoxystrobin 18.2% w/w + Cyproconazole
7.3% w/w SC found significantly superior with respect to TLB
disease control efficacy (73.58%) and increase in grain yield
(75.96 g/ha) at Rahuri. Similarly, Azoxystrobin 18.2% +
Difenoconazole 11.4% treatment recorded maximum percent
disease control (63.88%) and higher grain yield (68.53 g/ha) at
Dharwad. However, least PDI (24.9) over check against TLB was
observed in IDM module (seed treatment with T. harzianum@
10g/kg of seed, foliar spray of at 35 DAS, foliar spray of
Azoxystrobin 18.2% + Difenconazole 11.4% Amistar Top 325
SC) at Mandya. Likewise, the best result for the management of
charcoal rot was obtained with spray of Azoxystrobin 18.2% w/w
+ Difenoconozolel11.4% w/w SC (Amistar top) @ 200ml/acre
(lowest PDI 16.4%).

Lowest disease severity of CLS (3.5) at Udaipur was found with
Pyraclostrobin 133g/1 + Epoxiconazole 50g/1 SE @ 0.15%
at 3 days and 18 days after Inoculation while Azoxystrobin
18.2% w/w + Cyproconazole 7.3% w/w SC @ 0.20% spray
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at 3 days and 18 days after inoculation showed the best results
in controlling MLB. Similarly, Azoxystrobin 18.2% w/w +
Cyproconazole 7.3% w/w SC @ 0.20% spray at 3 days and
18 days after inoculation reported least disease severity (3%)
of RDM at Udaipur and highest yield (38.50q/ha). However,
Fluopyrum 34.48 % w/w SC 10 ml/ kg seed was found most
effective against cyst nematode with reduction of females / 5 g
root (28.29%) at Udaipur. Likewise, maximum Polysora rust per
cent disease control (48.32) and increment in maize yield (42.76)
at Imphal was recorded with treatment of mancozeb 75% WP @
0.20% spray at 3 days and 18 days after inoculation.

Rabi 2021-22

During rabi 2021-22, under AICRP Plant Pathology trials,
a total of 114 entries were tested for resistance in three
zones, viz., NEPZ, PZ and CWZ under artificially created
epiphytotics of MLB, TLB, SDM, FSR and ChR diseases at
particular hot spot locations.

In North East Plain Zone (NEPZ), one entry (AH-4664)
of NIVT (Medium maturity) found resistant to TLB and
one entry (PACS-16120) of QPM and specialty corn group
exhibited resistance against MLB.

In Peninsular Zone (PZ), 31 genotypes of NIVT (Medium
maturity) group showed resistance to TLB. Similarly, in
NIVT (Late maturity), 13 entries exhibited resistance to TLB
and one entry KNMH-4213 to ChR. Likewise, in AVT I 1II,
14 entries of medium maturity as well as late maturity found
resistant to TLB. Moreover, 16 genotypes of QPM group
showed resistance to TLB whereas, one genotype (DBCH-
331) found resistant to ChR.

Spring 2022

During spring 2022, under AICRP Plant Pathology trials,
a total of 135 entries in NIVT (late and medium maturity)
and QPM-speciality corn group were tested for resistance in
NWPZ under artificially created epiphytotics of ChR disease
at Ludhiana centre. Out of these, only 4 entries of medium
maturity (AH-8089, BRM-19-1, DKC 8230 (IW 8066),
KNMH 4215) exhibited resistance against to ChR.

Agronomy

Rabi 2021-22

In rabi 2021-22, experiments were conducted on the agronomy
of pre-release genotypes of different maturity where the medium
maturity genotypes didn't respond to either density or nutrient
levels. The late maturity genotypes responded to normal density
in NWPZ and to 150% RDF in NWPZ, NEPZ and CWZ.
However, only PM19203L genotype found significantly better
over check in NEPZ. Besides the tillage and nutrient management,
integrated nutrient management, weed management, crop residue
management in traditional and emerging maize systems, enhancing
water use efficiency in spring maize, enhancing sustainability of
baby corn based intensive cropping system and agro-ecological
options for Fall Armyworm management was also tested.
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Response of kharif pre-release genotypes to density and
nutrient levels:

In kharif 2022, experiments were conducted on agronomy of
pre-release genotypes of late, medium, early, EDV, QPM,
OPV, sweet corn and baby corn in different zones. Late
maturity genotypes were tested in NWPZ, PZ and CWZ. In
NWPZ late maturity genotype SYN016802, CP-889 and CP-
508 increased yield significantly over best check Bio 9682
with 150% RDF dose, whereas in CWZ, genotype ADV-7251
and DKC-9215 increased yield significantly over best check
Bio 9862 even with 100% RDF dose.

Medium maturity genotypes were tested across the zones.
These genotypes responded significantly in NWPZ with
BH417206 over CMH 08-292 (check), in NEPZ with
IMHSB 20K-11 over CMH 08-292 (check) and in CWZ with
JKMH4243 over Bi09544 (check) with normal density and
100% RDF dose.

EDVs were tested across the zones, however it responded
significantly only in NHZ zone where genotype FPVH-1 found
significantly better then best check APQH-9 with 100% RDF.

QPM were tested in NHZ but none of genotype responded
significantly over best check.

OPVs were tested in NHZ and genotype DOP 339 and KDM
30 responded significantly better over best check BAJUARA
MAKKA-2 with normal density and 100% RDF dose.

Sweet corn genotypes were tested in NHZ and NEPZ and
genotype CPSC-301 and CP SWEET-2 responded significantly
better over best check Mishti with 150% RDF dose in NHZ,
whereas genotype ISCH-1901 responded significantly better
over check Mishti with high density and 150% RDF dose.

Baby corn genotypes were tested in NWPZ, NEPZ, PZ and
CWZ. These genotypes responded in PZ where genotype
IMHSB 19 KB-2 and AH7188 responded significantly better
over HM-4, whereas in CWZ genotype IMHSB 19 KB-2
responded significantly better over check HH-4 with normal
density and 100% RDF dose.

Nutrient management in maize-wheat-cowpea cropping system
under different tillage practices:

This is long term experiment going on since 2012 and after
almost 10 years zero tillage and conventional tillage found at
par with respect to maize grain yield, however, significantly
higher B:C ratio was found with zero tillage over conventional
tillage at Pantnagar. Whereas in Dholi (Bihar) significantly
higher grain yield and net return was found with permanent
beds over conventional tillage. With respect to nutrient
management significantly higher yield and net returns were
found with 60% RDN +GS along with SSNM over RDF.
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Nutrient management in rice- maize -cowpea cropping system
under different tillage practices:

This experiment is going on at two sites viz Dholi and Kalyani
(WB) and both the sites, significantly higher grain yield and
net returns were obtained with zero tillage over conventional
tillage. Similarly with respect to nutrient management
practices significantly higher yield and net returns were found
with 60% rDN+GS along with SSNM over RDF.

Nutrient management in Maize based rainfed cropping
systems under different tillage practices:

This experiment is going on at Srinagar and Banswara sites
and on both the sites significantly higher grain yield and
net returns were found with zero tillage over conventional
tillage. With respect to nutrient management practices RDF
and SSNM found significantly better over 33%RDN + GS
at Srinagar while at Banswara no significant difference was
found.

Long term trial on integrated nutrient management in maize
system.:

This trial was initiated in 2018 for long term evaluation
of integrated nutrient management in maize system. Data
revealed that at Pantnagar, Bhubneshwar, Coimbatore and
Kolhapur, application of 100 % RDF with 5 t/ha FYM
produced significantly higher maize grain yield over all other
treatments. Whereas at Srinagar, Dharwad, Karimnagar,
Ambikapur and Banswara locations application of 100%RDF
was found at par with 100% RDF+5 t/ha FYM and 100%
RDF + 5 kg/ha Zn application. It shows clearly that only
application of 10 t/ha FYM is not at all suitable for maize
crop. But at all the locations, Zn application resulted very
encouraging results which shows that there is need to apply
Zn where ever soils are deficient in Zn.

Efficacy of nano urea in maize-wheat cropping systems:

This trial has been initiated in 2022 for evaluation of Nano Urea
at 15 locations. Across the locations, significantly highest yield
was found with RDF, but it was found at par with 75 % RDN +
one Nano Urea spray at Bajaura, Bahraich, Chitrakoot, Ranchi,
Dharwad, Vagarai and Banswara locations. Similarly 100 %
RDN was also found at par with 75% RDN+ 2 Nano Urea
sprays at Bajuara, Imphal, Ludhiana, Bahraich, Chitrakoot,
Ranchi, Coimbatore, Dharwad, vagarai and Banswara
location. Similarly application of 100% RDN was also found
at par yield with 2/3 RDN+ 1 Nano Urea spray at Ludhiana,
Bahraich, Chitrakoot, Ranchi, Dharwad, Kolhapur, Udaipur
and Banswara. Three locations viz. Ludhiana, Udaipur and
Banswara were had at par yield with 1/3 RDN + sprays of
2% Urea and three locations viz. Ludhaina, Chitrakoot and
Kolhapur found at par yield with 2/3 RDN + sprays of 2%
Urea, respectively. However, this trial has been conducted for
one year so no concrete conclusion can be drawn.
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Crop residue management in traditional and emerging maize
systems:

This experiment was initiated during 2020 to assess the effect
of crop residue in traditional and emerging maize systems.
Residue incorporation + spray of microbial consortium
on residue (M3) produced significantly higher yield over
residue removal practices at Karnal, however, it remained
at par with only residue incorporation (M2) at Ludhiana,
Pantnagar, Chitrakoot and Kalyani. At two locations viz.,
Ludhaina and Chitrakoot, even residue removal (M1) also
produced at par yield with M3 treatment. With regards to
nutrient management, application of 100% RDF resulted in
significantly highest yield over 100% RDN+50% P, K at
Karnal, Pantnagar, Chitrakoot and Banswara. Whereas at
Ludhiana, application of 125% RDN+100% PK resulted in
significantly highest yield.

Enhancing water use efficiency in spring maize:

Since area in spring maize is coming at very fast rate,
hence, this experiment was planned to generate best water
management practices in this irrigated crop for enahncing
water use efficiency. At Karnal, conventional till flat planting
gave significantly higher yield over Zero tillage flat planting,
however, it remained at par with ridge slop planting. Similarly,
application of paddy mulch produced significantly higher
yield over no mulching at Karnal and Ludhiana locations.

Enhancing sustainability of baby corn based intensive
cropping system:

In comparison to continuous baby corn with farmers practice,
significantly higher baby corn equivalent yield (kg/ha) was
obtained with baby corn: potato: baby corn: green manuring
with 10 t/ha FYM/year + RDF and it was found at par with
short duration paddy followed by baby corn intercropped with
fenugreek-baby corn with 10 t/ha FYM/year +RDF at Karnal.
Whereas at Kalyani site significantly highest baby corn yield
without husk was obtained with continuous baby corn with 15
t or 20 t/ha FYM/year + RDF. And significantly higher baby
corn yield with husk was obtained with continuous baby corn
with 5 or 10 or 15 or 20 t/ha FYM/year + RDF, respectively
over farmers practice.

Enhancing water use efficiency in maize systems:

This experiment was planned to find out the efficacy of
organic superabsorbent on water use efficiency in maize.
It was observed that at Imphal no application of fasal amrit
(RDF) resulted at par yield with application of fasal amrit at
5/10/15/20 kg/ha. Whereas at Ludhiana, application of fasal
amrit at 15 or 20 kg with RDF or fasal amrit at 15 or 20 kg
with 85% RDF gave significantly higher yield over only RDF
application. Whereas at Dholi and Karimnagar, application
of fasal amrit at 5/10/15/20 kg/ha with RDF resulted in
significantly higher yield over only RDF application. At
Udaipur, application of 20 kg/ha fasal amrit with RDF or
application of 15/20 kg/ha fasal amrit with 85% RDF resulted
in significantly higher yield over only RDF.
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SIGNIFICANT EVENTS

Research Advisory Committee Meeting

The meeting of the Research Advisory Committee (RAC) of the
institute was held through hybrid mode on June, 30 to July 01,
2022 under the Chairmanship of Dr. S.K. Sharma, Honorary
Professor & Former Vice-Chancellor, HPKV, Palampur.
During the meeting Dr. Sujay Rakshit, Director ICAR-IIMR
presented the overview of the maize scenario and the major
accomplishments of the institute achieved during 2021-22. Dr.
S.K. Sharma, Chairman, RAC congratulated the Director,
scientists and other staff for their research outcome, high impact
factor and peer reviewed publications and technologies developed
during the last one year. He emphasized that exotic germplasm
is needed to be explore in order to diversify the existing maize
germplasm. In order to reduce the number of generation cycles,
DH facility needs to be explored expeditiously. The institute
should focus on the development of multiple stress/diseases/
insects-pest tolerant/resistant genotypes and accordingly high
throughout phenotyping facility needs to be created in the phased
manner at the institute. Screening of available maize germplasm
for photoperiod insensitivity for wider adaptation needs to be
explored. The members of the RAC appreciated the scientists
for their research achievements in spite of the limitations
of infrastructure, resources and manpower. The members
emphasized on developing genetically diverse and high yielding
testers, trait specific base populations and adoption of bulk
pedigree method for rapid diversification of maize germplasm.
To diversify the existing germplasm, whiteXyellow and
dent X flint crosses may be attempted. To encourage germplasm
exchange and dissemination of developed technologies, public-
private linkages and collaboration with other agencies may be
strengthened is also observed that QPM and value-added products
are needed to be popularized through organizing trainings for
various stakeholders.

"'l,r._-h
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Glimpses of the RAC meetings to review the institute progress

WA Yaier afufd (STEUHHT) o SSeh:
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Tefa =t oft Teven 1 T2 |

Institute Management Committee (IMC) Meeting

The 15" meeting of IMC was held on March 26, 2022. The
main agenda of the meeting was to confirm the proceedings of
the 14™ meeting of IMC, and the constitution of the Grievance
Committee of the institute. The financial status of the institute
was also reviewed.
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Glimpses of the IMC meeting
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Annual Maize Workshop

The 65" Annual Workshop of All India Coordinated Research
Project (AICRP) on Maize was held in hybrid mode from
April 19-21, 2022 at CCS Haryana Agricultural University,
Hisar. The workshop was inaugurated by Prof. B.R. Kamboj,
Vice-Chancellor, CCSHAU, Hisar in presence of Dr. T.R.
Sharma, Deputy Director General (CS), ICAR; Dr. D.K.
Yadava, Assistant Director General (Seeds), ICAR; Dr. J.R.
Sharma, Director Research, CCSHAU and Dr. Sujay Rakshit,
Director, ICAR-Indian Institute of Maize Research (ICAR-
IIMR), Ludhiana. Prof. B.R. Kamboj emphasized that food
security needs to be achieved with the parallel saving of natural
resources, of which water is the most precious. Maize can be a
potential crop as it has multiple uses and needs much less water
than rice. Dr. T.R. Sharma mentioned that in the last few years,
the country has witnessed a revolution in the maize sector and
there is a need to develop industry-ready maize hybrids. Dr.
Sujay Rakshit, Director, ICAR-IIMR, Ludhiana informed the
house that during the last five years tremendous growth has
been observed in the area, production and productivity of maize.
During this workshop, 14 maize hybrids were identified by the
Varietal Identification Committee (VIC).

Dr. T.R. Sharma DDG (CS) sharing his thoughts during the annual maize workshop

e
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Variety Identification Committee (VIC) Meeting

VIC Meeting of AICRP on Maize was held on April 19,2022,
in hybrid mode at Dean's Committee Room, CCS Haryana
Agricultural University (HAU), Hisar. The meeting was
conducted under the chairmanship of Dr. T.R. Sharma, Deputy
Director General (Crop Sciences), Indian Council of Agricultural
Research, New Delhi. Dr. R.K. Singh, ADG(FFC), ICAR, Dr.
D.K. Yadava, ADG (Seeds), ICAR, Dr. Sanjay Kumar, Director,
ICAR-IISS Mau, Dr. Jeetram Sharma, Director Research, CCS
Haryana Agricultural University, Hisar and Dr. Jagdeep Brar,
Additional Director Agriculture, Govt. of Haryana attended the
meeting. A total of 23 proposals were received for identification
of entries by VIC which included 19 for the kharif and 4 for
the rabi season. The proposals were received from five public
and eight private organisations. The VIC examined the proposals
as per the variety identification guidelines, the consistency and
yield superiority in multi-location, multi-year weighted mean
yield data generated in NIVT, AVT-I and AVT-II stage of
testing, three- year data on reaction to major diseases generated
in NIVT, AVT-I and AVT-II stage of testing and two-year data
on reaction to major insect pests generated in AVT-I and AVT-II
stage of testing and one-year data of agronomic evaluation for
N*G* spacing interaction generated at AVT-II stage of testing.
Based on the consistence superiority of the proposed entry over
the best check in the respective zones like Northern Hill Zone
(NHZ or Z-I), North West Plains Zone (NWPZ or Zone -II),
North East Plains Zone (NEPZ or Z-III), Peninsular Zone (PZ or
Zone-1V) and Central West Zone (CWZ or Zone -V) for which
the entry was proposed, 14 proposals were identified for released
for different zones by VIC for further released and notification
by CVRC.

Institute Research Council Meeting

The Institute Research Council (IRC) meeting of the ICAR-
Indian Institute of Maize Research (ICAR-IIMR), Ludhiana
was held from 27-28 June, 2022 under the chairmanship of Dr.
Sujay Rakshit, Director, ICAR-IIMR to review the progress of
ongoing research projects and to implement the mega projects
as per EFC document. Dr. R. K. Singh, ADG (CC & FFC,
ICAR), Dr. Nachiket Kotwaliwale (Director, ICAR-CIPHET)
and Dr. R.S. Sohu (Head, Dept, PBG, PAU) were outside
experts. Dr. Dharam Pal, Member Secretary, IRC welcomed the
Chairman, External Experts and other participants. He informed
the house that at present 17 in-house projects are running at the
institute, among these 8 are in Crop Improvement, two each
in Crop Production, Crop Protection and Extension, and three
are in Basic Science. He further informed that majority of the
projects are completing in 2022 and to align all projects with EFC
document of the institute, there will be 11 mega projects under 5
programmes from this year onwards. The Chariman, Dr. Sujay
Rakshit, Director, ICAR-IIMR summarized the achievements of
the institute for the year 2021-22. He informed the house that this
year four maize hybrids including the first low phytate hybrid
have been identified for release. In last four year 22 MoUs have
been signed to commercialise the institute's technology, out of
which four were signed during the current FY. Further, as per
the DAC indent of hybrid seeds, maize hybrids developed by
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institute ranked top with 61% share. He also highlighted that
during year 2021, 31 research papers were published by the
scientists, out of which 13 were published in journals of NAAS
score >8.0. The institute also filed one patent and one copyright
application. Dr. Nachiket Kotwaliwale, Director, ICAR-
CIPHET, congratulated the scientists for their achievements. He
emphasized that along with research on biotic and abiotic stress
breeding, the institute also need to focus on process engineering
or post-harvest value addition. Research should be focussed on
the development of maize hybrids suitable for the mechanization.
Dr. R.K. Singh, ADG (CC &FFC), expressed his happiness with
the achievements of the institute in spite of the limited resources
as the institute is in the developing phase. He further emphasized
that the institute needs to focus on crop diversification through
maize in Punjab as the water table is going down due to the
continuous cultivation of rice. Institute should focus more on
recent breeding and biotechnology techniques like genome editing
etc. Dr. R.S. Sohu, Head (Genetics & Plant Breeding), PAU,
Ludhiana, highlighted that although maize is a very productive
crop but its harvest index is low as compared to other crops.
There is need to focus more to increase the primary product.
Speciality corn is also a major area to focus on as demand for
speciality corn is increasing. As the water table is going down
in Punjab, water use efficiency may be worked out among maize
and moong, which is required for diversification of rice. This was
followed by presentations of the achievements of various projects
by the individual PIs.

TEITT ST URvg doah & T
Participants of the IRC meeting
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Institute Foundation Day Celebration

The institute celebrated its “7" Foundation Day” on February 9,
2022. Padma Vibhushan Dr. R.S. Paroda, Chairman, TAAS was
the Chief Guest on this occasion. Delivering the Foundation Day
Lecture, the Chief Guest, Dr. R.S. Paroda, said that the SDG-II
is meant for attaining nutritional security and Maize is the wonder
crop among the cereals to cope up with the climate change and
achieve crop diversification, especially in Punjab, Haryana and
Uttar Pradesh. Dr. Paroda regarded the partnership between Public
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Institutions and the Private Sector as important for the successful
Maize Mission. The need for more intensive research on the
Maize crop was stressed by Dr. Paroda. The Guest of Honor, Dr.
S.K. Sharma, Former Vice-Chancellor, CSK Himachal Pradesh
Krishi Vishwavidyalaya, Palampur, Himachal Pradesh stated that
Maize is a unique and interesting crop to study and discover more
novel genes and products. The Guest of Honor, Dr. P.L. Gautam,
Former Chairman, PPV&FRA, New Delhi highlighted the role of
Maize in the food, feed and industrial sector. Dr. K.V. Prabhu,
Chairman, PPV&FRA, New Delhi urged for increasing the hybrid
Maize acreage substantially, maybe upto 95% in the next decade.
Enhancing the Rabi Maize production through the adoption of
good agronomic and crop protection practices was also stressed
by Dr. Prabhu. Dr. R.K. Singh, ADG (CC & FFC), ICAR also
graced the occasion. The dignitaries released the various ICAR
Publications during the occasion. Earlier, in his address, Dr.
Sujay Rakshit, Director, ICAR-IIMR, Ludhiana highlighted the
Institute's different activities for the North-Eastern Hills Region.

The Institute also organized the National Webinar on “Boosting
Maize Production in North-Eastern Hills Region: A way
forward" to deliberate the opportunities and challenges in Maize
production and prepare a roadmap for Maize research to develop
food, feed, and nutritional security in the North-East Hills Region
of the country. More than 100 participants participated in the
event.

YT AT STYTET TETT & TATIT (a6 T T T e Hd T Sl
Dignitaries addressing the IIMR Staff on Foundation Day
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Republic Day Celebration

The 73 republic day was celebrated with pride, enthusiasm and
patriotic fervour by all the staff of the institute. On this occasion
the National Flag was hoisted by the Director at the upcoming
campus of the institute at Ladhowal, Ludhiana. The Director
emphasized to express our respect for the national flag, and our
faith in the Constitution. Director urge upon the staffs of the
institute to fully commit to the welfare of our farmers.

Flag hoisting ceremony on the Republic Day

T ferar feaw wariE
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National Science Day Celebration

Director and scientists ICAR-IIMR attended the National Science
Day celebration on Feb 28, 2022, organized by the National Academy
of Agricultural Sciences (NAAS). Dr. R. Ramakumar, Professor
and Former Dean, School of Development Studies, Tata Institute
of Social Sciences, Mumbai addressed the participants on “Role of
Science & Technology in Indian Agriculture" Integrated approaches.
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Glimpses of Science Day celebration
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World water day Celebration

ICAR-IIMR observed World Water Day on the 22" of March,
2022 to raise awareness about the importance of water and educate
people to conserve it. The theme for this year's World Water
Day was “Groundwater, making the invisible visible". Dr. A.K.
Singh, Principal Scientist, (Agronomy), ICAR-IIMR discussed
the importance and relevance of water in farming systems with
farmers of Ladhowal, Ludhiana. He highlighted the role of water
in enabling sustainable agricultural systems for improved food
security and meeting the Sustainable development goals of the
UN. He also stressed the declining groundwater table in Punjab
and encouraged farmers to take up maize cultivation for lesser
water usage as compared to rice. The farmers were also shown
the experimental plots of ICAR-IIMR aimed for lesser water
usage and energy saving. More than 20 farmers participated in
the programme.

Glimpse of the World Water Day celebration
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Anti-terrorism day observance

ICAR-IIMR observed anti-terrorism Day on the 21 May,
2022 for awareness of counter of anti-terrorism. The
objective behind observance of this day is to wean away the
youth from terrorism and the cult of violence. A pledge-
taking ceremony was held at the institute's headquarter and
its regional stations.

Pledge-taking ceremony on Anti-terrorism day

T T—_—_
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International Yoga Day

ICAR-IIMR celebrated the International Day of Yoga on
2% June 2022 with the theme “Yoga for Humanity". The
staff of ICAR-IIMR, Ludhiana performed the yoga under
the guidance of yoga guru, Shri. Shatrughan Bansal. The
staff of the regional centers of ICAR-IIMR also celebrated
International Yoga Day with zeal and vigor. The programme
envisages encouraging all people to remain healthy both
mentally and physically with the help of Yoga. Dr. Sujay
Rakshit, Director, ICAR-IIMR highlighted the importance of
Yoga as an important asset for improving public health and
emotional wellness. He further stressed the need for building
an enduring interest among people for yoga. In total, 74
participants participated the programme.

Glimpses of International Yoga Day

WA HerehT FITET e

FRTeh, TReTIU-IRATT Wel STIHYM S 7 12-13 W, 2022
I ARG 89 IR HorR TR Ieed H Wi fomn | wriwy &
IR T & SRE R Tkt a-egfd feerar w1 g
FHE faoa T T R SR &6 T | 9RO e g § e
600 FfafimE = 59 forer we e § vr fom

India Maize Summit

Director ICAR-IIMR attended the 8" India maize Summit
held on 12-13" May 2022. A report on “ Indian Maize Sector-
Securing Supply Sustainability”, was released during the
Inaugural session of the program. Around 600 participants at
the summit from across the maize value chain.
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Director IIMR sharing his thoughts on India maize Summit
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Institute Technology Management Committee (ITMC) Meeting

The 15" meeting of ITMC meeting was held on 26th March 2022.
The main agenda of the meeting was to confirm the proceedings
of the 14" meeting of IMC, a presentation by the Director, IIMR
on the activities of IIMR, and the constitution of the Grievance
Committee of the institute. The financial status of the institute
was also reviewed.
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Glimpse of the ITMC meeting
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Training on Climate Resilient Crops for Food & Nutritional Security

ICAR-IIMR, Ludhiana in collaboration with Tata Trusts, Mumbai
organized four days of training on “Climate Resilient Crops for
Food & Nutritional Security - Maize Value Chain Systems for
Sustainable Livelihoods via Better Production, Protection &
Price" from 24-27 May 2022 at Ludhiana. Dr. V. S. Sohu, Head
Department of Genetics and Plant Breeding, PAU, Ludhiana was
the Chief Guest during the inauguration on May 24, where he
elaborated on the significance of the development of the maize
value chain for adaptation and mitigation to climate change. Dr.
Sujay Rakshit, Director, ICAR-IIMR, Ludhiana highlighted the
activities undertaken by the ICAR-IIMR for the promotion of
maize in the country, especially in Punjab. Dr.Chitore Guha
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Sarkar, Head of Agriculture, Tata Trusts, Mumbai highlighted
the activities of Tata Trusts in improving the livelihood of farmers
across the poorest districts of India.

Altogether 26 participants from 14 states participated in the
training programme, participants were mostly frontline extension
and field workers of different NGOs funded by Tata Trusts. The
training was imparted on various aspects of maize cultivation
such as production, protection, conservation agriculture, hybrid
seed production, insect-pest and disease management, specialty
corns, value addition, etc. Participants also visited Verka Feed
Industry at Khanna, Field Fresh Food Pvt. Ltd. at Ladhowal, and
ICAR-IIMR's Research Farm at Ladhowal and interacted with
the officials on different aspects of the maize value chain. Hands-
on training for the development of various value-added products
of maize was also imparted. Dr. Sujay Rakshit, Director, ICAR-
IIMR, Ludhiana congratulated the participants for completing
the training and hoped that the gained expertise will enable the
participants to establish entrepreneurship in their respective
domains of work.

QIITeTuT FHTHhH & Ulayrit

Participants of the training programme
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Awareness on balanced use of fertilizer and agroforestry

ICAR-IIMR organized a Kisan Ghosti at Bhairon Munna,
Ludhiana on June 14, 2022. The objective of the programme was
to create awareness about the importance of the use of balance
fertilizer and agroforestry among the farmers for sustainable
agriculture and livelihood. Dr. A. K. Singh, Principal Scientist
(Agronomy), emphasized the importance of balanced use of all
types of fertilizers, including organic manures, to change the
current regime which uses chemical fertilizers excessively. He
encouraged the farmers to adopt conservation agriculture with a
maize-based cropping system. He also highlighted the importance
of agroforestry and elaborated on the economic and environmental
significance of poplar cultivation in Punjab. Dr. Dharam Paul
Chaudhary, Principal Scientist (Biochemistry) highlighted the
importance of crop diversification with maize-based farming
systems in Punjab and Haryana. Dr. Ramesh Phagna, Principal
Scientist (Plant Breeding) highlighted the different activities and
technologies of ICAR-IIMR and encourages the farmers to adopt

e
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environment-friendly technologies for sustainable agriculture
in this region. Seeds of improved maize varieties were also
distributed to the farmers to encourage crop diversification in
Punjab. In total 31 farmers participated in the programme. Beside
this, the importance of agroforestry was also highlighted among
the farmers of Ladhowal, Ludhiana on June 21, 2022.

Glimpses of Awareness programme among farmers
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Celebration of National Girl Child Day

ICAR-Indian Institute of Maize Research, Ludhiana observed the
National Girl Child Day 2022 with a special online lecture on
the topic “Beti Bachao Beti Padhao - not a slogan but a war cry
to make India developed" by Mrs. Rekha Sharma, Chairperson,
National Commission for Women (NCW) on the occasion of
'Bharat ka Amrit Mahotsav Lecture Series". She has also stressed
upon changing the mindset of society towards the girl child.
Focus should be given on gender equality, empowerment and
sensitization. She has encouraged the increased role of women
in agriculture in decision making, research and education.
Entrepreneurship development among women will be key in
making them economically empowered. The program was chaired
by Dr. A.K. Singh, Deputy Director General (Agricultural
Extension), Indian Council of Agricultural Research. He
highlighted the initiatives of ICAR to empower the women
farmers in the country. Dr. Sujay Rakshit, Director, ICAR- Indian
Institute of Maize Research highlighted that maize with diversified
uses can contributed in doubling farmers income and much needed
crop diversification. He mentioned that even under the challenge
of Covid 19 the institute organized trainings for rural women of
Bihar in maize seed production and value addition in maize value
chain, which was appreciated by the Chief Guest and Chairman.

The programme was attended by over 500 viewers online.




Ey

arftier ufeae 2022

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

ICAR

mﬁﬁ_, e .
| ﬂﬂMMlsr-:m FOR

£

ANNUAL REPORT 2022

AT ATfeTehT fead TURIE @t FTATHAT

Glimpses of the Program
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National Interaction Programme with Farmers

ICAR-Indian Institute of Maize Research (ICAR-IIMR),
Ludhiana organized a National Interaction Programme with
Farmers and other Beneficiaries on 31 May, 2022 in association
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Glimpses of the Program organised
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with ICAR- Central Institute of Post-harvest Engineering and
Technology ICAR-CIPHET). Shri Hardeep Singh Puri, Hon'ble
Union Minister (Housing & Urban Affairs and Petroleum &
Natural Gas) was the Chief Guest in the programme. Dr Sujay
Rakshit, Director, ICAR-Indian Institute of Maize Research
welcomed the Chief Guest and participants and highlighted the
significance of maize to diversify the cropping system in the
state. The prospect of maize as resource material for bio-ethanol
and bio-fuel production was highlighted. The interaction of
Hon'ble Prime Minister with beneficiaries was streamed online
during the event. Union minister interacted with the farmers
and beneficiaries of various government schemes. The Prime
Minister released the 11th installment of PM Kisan Nidhi Samaan
under PM Kisan Yojana and addressed the vast audience through
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video conferencing. Dr. Nachiket Kotwaliwale, Director, ICAR-
Central Institute of Post-harvest Engineering and Technology
highlighted the significance of post-harvest management of crop
produce to ensure prosperity of farmers. The eminent scientists of
both ICAR-IIMR and ICAR-CIPHET institutes discussed various
aspects of maize production and value addition. Stalls of both
the institutes, PAU, GADVASU, PRSC, Punjab Agro Industries
(PAICL) and SBI showcased their technologies and products to
the guests and visitors. A total of 1123 farmers and beneficiaries
attended the programme.

Delegation from Nepal visits ICAR-IIMR

A delegation from the Government of Nepal lead by Hon. Sh.
Bijay Kumar Yadav, Minister, Ministry of Land Management,
Agriculture and Co-operative, Govt. of Nepal, visited ICAR-
Indian Institute of Maize Research, Ludhiana. Dr. Sujay
Rakshit, Director, briefed the team about the maize research and
development activities in the country. He highlighted that the
institute has released 12 maize hybrids under various categories
in the last 5 years. which are gaining much popularity among
the farmers. The institute is also in the process of release of the
first low phytic acid maize hybrid in the country. The benefits
of conservation agriculture were also briefed to the delegation.
The delegation appreciated the activities of the institute more so
the ready-to-eat product developed by the institute, which has
immense potential to create rural entrepreneurship in the region
and beyond.

Delegation from Nepal visits ICAR-IIMR
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Har Ghar Tiranga Campaign

#HarGharTiranga campaign Launched at ICAR-IIMR to
encourage people to hoist the Tiranga at home to mark the
75th year of India's independence.

Glimpses of the campaign
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Independence Day Celebration

ICAR- Indian Institute of Maize Research celebrates 76th
Independence Day at Ladhowal and regional centres. Dr. Sujay
Rakshit, Director, ICAR-IIMR hoisted the national flag and
addressed the gathering on the occasion. Staff and their family
members participated the cultural and sport events. Director
facilitated children of staff for their performance in academics and
in the special events organized to celebrate the Azadi Ka Amrit
Mabhotsav. A special programme for plantation of 75 Golden rain
tree plants in the memory of 75 year of independence was also
organized. Regional centres also organized different events on
the occasion.

T T BN

HTHITIT- TRAT AT STTAETT AT ST WrH § =T [qad Tanig
Independence Day Celebration at ICAR-IIMR Ladhowal farm
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Parthenium Awareness Week

Sixteenth Parthenium awareness week was observed from 16-22,
August, 2022 at, Regional Maize Research and Seed Production
Centre (ICAR-IIMR) Begusarai. One of the major events was
organized at Village Tulsipur and RMR&SPC farm Kushmahaut
on 19.08.2022 to aware farmers about Parthenium weed which
is commonly known as congress grass or gajar ghas and is
locally known as 'titki' in Tulsipur village. Parthenium is an
alien weed which entered into India along with wheat imported
from USA in the early 1950s. The farmers were awared by Dr.
S.B. Singh (Principal Scientist) about the threat posed by this
weed to the living beings including humans and animals. This
weed is notorious to cause many diseases like skin allergy, hay
fever, breathing problems in human beings and animals besides
reducing agricultural productivity along with loss of biodiversity.
The main motive of this programme was to educate the farmers

Glimpses of the Parthenium Awareness Week

e


https://www.facebook.com/IIMRLudhiana?__cft__%5b0%5d=AZWD3be9UGIh4uyEt1hXXzWMcP7XqgV6alsM9gm6VAK2cH1g-Ot1g6MDqBFwMq9nQBQLK45PcUV1Z9wlXgsaOvwom1njSd9EREWdTc1Zl-MSANEd_h2sb-v6R2KhcDnM7fXUof6vmX9tnTGHUOU-cOtshhVfX68XSWLL9NcLU4p___yT7eCrUm-u3HfnevEzfxA&__tn__=-%5dK-R

ATfties Ufeae 2022

ANNUAL REPORT 2022

YA TRaF AR 3 s 1 ndfem & wfieRs gurEt iR 36
JEEH & qlehi & IR § ferd e on | weffrem TRuqanr S s@res
& foru gt se=fEl 3 T99-3197 YEEl § €1 He &1 S0 fohan €

oo Wi e foaw &1 e

oten i vaeht feaq’, e 9u Wi, AT foren, sfmn, |
femien 27 fadsR, 2022 1 fafte, TEHTTR-F 51 JeT wrdvrT sTgHe
™ HEF (SMEHUTR-GIEu@eTReTs ), Serl =X fog e
Y favafaemem (Hevawaey ), fear oik w7 & Hfy faam
% WY G ®9 I AR R ) g Rt | < i 9
arferehan 2-3 TH=E & Y ToehT i 33 BO S Tehd & 3R
THH AT 25 6. /The Hi SHG R e § | wod fafasieo
H Tt A1 GHAT S W HA & fow faqoE wh g ¥ S
g 3R 21 fafirse Taeht & foTT Herht o1 &THaT & oI | oI |

HTRATI- A Hefhl STHAT HeA

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH o

IIMR

and general public about the harmful effects of Parthenium and ways
of its management. All the staffs have taken up two hours shramdaan
in their respective blocks for uprooting parthenium weed.

District Level Maize Day Organized

District level 'Maize Day', Vill. Ucha Sumana, Karnal
Dist., Haryana, dt. Sep 17, 2022, jointly organized with
CIMMYT, CSSRI, CCS HAU and State Department of
Agriculture. All farmers took up maize reiterated that they
could grow a good crop with 2-3 irrigation max and expect
minimum 25 g/ac. Marketing is a challenge to realize the
potential of maize in crop diversification. Explained to them
the potential of maize for silage and other specialty corns.

Program glimpses of the District Maize Day
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State Level Maize Day Organized

For creating awareness on the potential of maize for crop
diversification in the Haryana under “Participatory innovation
platform on potential yield realization of maize based cropping
system in Punjab and Haryana", ICAR-IIMR, Ludhiana and
CIMMYT organized State Level Maize Day on 22 September
2022 at Chhattan Village, Shahzadpur Block, Ambala in
association with ICAR-CSSRI, Karnal; CCS HAU, Hisar,
Haryana State Department of Agriculture &Farmers Welfare
and Krishi Vigyan Kendras of Haryana. Haryana with highest
production of broilers has demand of over 30 lakh tonnes
maize grains annually but produces only 20 thousand tonnes.
Low yield realization in farmer's fields and lower market
price compared to rice are the stumbling blocks to popularize
maize. The platform, has demonstrated up to 30 g/acre maize
yield possible with adoption of good production practices.
Main purpose of the event was to create awareness among
the farmers and policy makers on the potential of maize in
crop diversification in the state. Practicing farmers shared
their experiences with the farmers and the event created much
enthusiasm among the over 600 farmers attended the event.

Chief Guest of the function, Shri JP Dalal, Hon'ble Minister of
Agriculture and Farmer's Welfare, Govt. of Haryana underlined
the initiatives taken by the Government of Haryana towards
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crop diversification, under which a subsidy of Rs. 7000 per acre
is being given for growing maize. However, still maize is not
gaining popularity, while the government is keen to encourage
maize as an alternative to rice. He highlighted the potential of
silage maize in the state and assured all support to promote the
technology.

The Guest of Honour, Dr. P.K. Singh, Commissioner Agriculture,
Govt. of India admired the efforts being made by the ICAR-IIMR
and its partners not only in bringing out maize technologies but
demonstrate before the farmers its potential. He expressed his
hope that with such efforts more farmers will be encouraged to
grow maize and a maize-based sustainable ecosystem will be built
in the region. He assured that Central government will support to
its capacity viable schemes to promote maize in the state.

Dr Sujay Rakshit, Director, ICAR-IIMR, Ludhiana added that in
addition to water saving and incorporation of the crop residue at
ease with reduced crop duration compared to rice maize enables
early wheat or other rabi crop plantation enabling skipping of
terminal heat stress. He urged to promote maize-mustard-mung
bean cropping system to protect environment and ensure crop
diversification, along with increased oil and pulse production.
Dr. PC Sharma, Director, [CAR-CSSRI, Karnal stressed upon
that outscaling of best management practices in maize is key to
harness the full potential of maize in crop diversification. Dr
Mahesh Gathala, CIMMYT, Dr. Jeet Ram Sharma, Director
Research, CCS Haryana Agricultural University, Hissar, Dr.
Sain Dass, former Director Maize, ICAR also addressed the
gathering and highlighted the potential of maize to diversify
the rice-based cropping system in the state, which needs strong
policy support and political will. Stalls of different institutes,
ICAR-IIMR, CIMMYT and private enterprises showcased their
maize technologies, machinery and products to the guests and
visitors. More than 600 farmers attended the program and also
15 progressive farmers including women farmers were honoured
by the Chief guest.
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Glimpses of the State Level Maize Day
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Rashtriya Ekta Diwas

n the occasion of Rashtriya Ekta Diwas and Vigilance
Awareness Week, staff of the ICAR-IIMR took the integrity
pledge to promote integrity, transparency, and accountability
in public life along with Rashtriya Ekta Diwas pledge to
observe National Unity Day on October 31, 2022.

e
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Rashtriya Ekta Diwas organised in the institute

Quinquennial Review Team (QRT) Meeting

QRT meeting of [CAR-IIMR and AICRP on Maize centers

was organised during Nov 14-16, 2022 at Ludhiana under the
Chairmanship of Padma Shri Dr BS Dhillon and members
Drs. I S Singh, C R Ballal, S S Punia and R Ramakumar.
Activities of ICAR- Indian Institute of Maize Research
and AICRP Centres-Srinagar, Bajaura, Almora, Karnal,
Pantnagar,Udaipur, Banswara, Godhara, Chhindwara and
Ludhiana for the period of 2017-2021 were reviewed.

Glimpses of the QRT meeting
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Student Exposure Visit

Exposure visit of students of the Saraswati Modern Senior
Secondary School was organized under SSR activity of SERB
funded project.

T o Tl @hr g
Visit of students in the institute
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& 3T 9 98 91d T ® T faesi, el Sdi qen eTie Ueii o STmal 5 39 279 [, ST a0l SUSYT o WaN-WER hl HIEH M |
STfe=Sl Wt Wil o 3Teh IO A fawal ol STOAI A <21 1 TasAal <o § fawal & Tl W6 AR 3 ISR 1 §5 Hel | 9
Ty fafenel St SRR 1 a0 21, A1 T a1 fase fave falm = &1 SR 59, 9% 99 ot & wem | @ SeEew
H yefa foran 7w | fo<t & Ao UifecrshR qen TEl el fe<t & SRR 9 W 9ol MR sRyes 3 el o, I s s=fd o we
3fa 1 gat | fam 7= oen 96 & e 7 fea &0l 9o | 39 YR & fowdt 1 Uediadn o1 9ot Hd gU e TahRd © foh fesl WIRd i Wt
2, ) fegeam 1 Tt ¥ 1 718 TR TSI U TSRROT Rl Hel 9 ¥ o1d: T8 S1u diger gea gt et s ol qee ka5 i
e SR Tehdl 1 IR & faw qomen fet &1 35 18 W TEt stelf # fsargeisr wenfid & o1 Hehed o1 1T | hrRfeTensi
T A 79 AR /wH=iE s gfrfaa fean w)

T, 31, U, - WA WeaT STEET T § et T8 1= TSTUTHT hidi-ara fafererat

TMAATHT hTi-ar= Aiufe (SNTATEH) Sdeh: LM # 6 2022 & SRA AU wrAr-a= AT w1 =91 J3 (02 Ik, 2022, 02
faamsr, 2022, 14 &R, 2022 TS 26 A, 2023) AT ST T4 |

T & o Srurfiaes et R Tt fe<t & yoifaeia weim & Gee # 919979, 9. - R TE Hent ST e Hee &1 faume wfa
e &t g TS faemT, T T, TR SR, T fooel!, WRdE S g uitvs, 7E foeett oiR - Ot s
@R

& WEaRtoT: IRA e STgEYE eI i At Ui 2022 T B: A GuER 7 G § yemiiv few

TRTRTH T U Ameitra fét uferanfimared o wesnfimar: dwem & iyt /el 3 ad 2022 & SRE 6™ &R R T
faf= &t wfanfians® # amr feran

aiftfer fESt afSrert it ST AT WeRTT @ YR TerT SATHHM ST gR1 ad 2022 FEIH & €1 fead W divens fedt ufsen ¢ i
=T’ 2022 3 ~5 T GRS foham T |

TSTHTST YR 1.9 3799, - AT oAl STTHHM T o1 TIhE WR TR 953 H1d F591G 3 T4 i qe1rn afsrert ¢ i <’
2021 3T —4 1 TR TSN FHATFIA G, G §R TSI (EhR § FH1d foham T |

T T TSTHTT GehT G AT’ 2021 37eh-4 TR IASTHIST Fri-a Qifd, GrEMET GRT TSTETS7 Qs @ Gei—d

H
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3T WEqul Tfefet e

TS AT MIH3TII- MRATT HeAT STIHYH HeoH A Sfaem feas,
& feaw, fava a1 feaw S8 eyl Ui STashTen/ SRl
W 9 |9 IR IHE & WY 7| el . f9g, v,
AIFHTTI- RATT HiW STHEE HeIH, T8 feeedt ¥ 18 37T, 2022
Fl VY- RAT HeT AT XM, ATSaTd W & T5e
T &5 o1 S fopa | 3207 e o S1feh o |1 st S
fafir= Teent Tepdl & foerm TR SATedERto | S9! Hel Tgd
Y T H1 | B T 5. e, SSel-TTARH, STEHTem 3
18 ST, 2022 Tl WIHTI-TRAT HeaT STIHYM T, e
o1 SR TR | SR STEYM FareTensi i SR feran iR et
AR YRR HH=REl & WY dd=d &l | g §, IR GEAE &
TG T 3R TTeTae, FREM § T G g9 1 SR R
3% XA # 9a W@ fafv sgHem nfafafesi & # St
3 T | SR A HHd HEIE % AeSE Wi d- R Rl
TGN HEIH 39 iR Rk, WiheTIu-IRda Hel STIHe™
TEIM 1 Hel Ued 3R IucAfs & feu T &t | 38 ST,
MFH3TI-TRATT TRl ATHEH G 3 o fofre dfan d
(SRARTHH ) -ef, TH % T | TRl & WAl Bl -6
formon: Teadieet T i SUET 3 IS 29 Yo HIE 1 weei
W™ 12 fader, 2022 1 TF feadig siensT AR wrEiEH &
e foman | gfvteror s, e S 1S9 & Hem &
@ SAThe H T BTl | 3Heh STerl, I8 fafv= ug= (eTsed=)
wEiET & ded fafi= swdfe yevl (Thuerel) # frre |
ot HeEe | T fvneror iR emar fator §, 24 fads), 2022
Tl MEITRARE & THIFUE S f. PR TSE & Heam
q ot AyEm T, 9gE FREE & g H STEH TSR & 15
SRt (TEtsll) 3 RS u-9RdE WeRl STIHYM  HEIH
e &1 W fRE ) o WY @ SRR ST TSR,
e 3 23-24 fader, 2022 w1 WA UwE B
foraformer foram o1 & INE ST Teheiehi o1 TS¥H foha|
HEHTR - STEETHR,, AT T 3 3R, 2022 T ST
FT-THER 3R fHaM Ae-2022 R AEHTSR-HAE Tt
S TRRE A & SRE um femn siR STl a1
e fRAT 19 STERER, 2022 W FIEEM IR foem & few
ATHTTI- TRATT TRl AT M 3R THER AR T
T it favafaamem (ferditaug) & s gagiar A (Tasiy)
T TR fhT M| THH ST, WHITII- RS el ST
TEIH, G 3 AT guE T8t W S gR 20 SRR,
2022 ! TET el THeM oE® df-a gde | vm fomn | sas
ST HIH3TII- RAT Heal STHUM §eH 3 Wohl & fafv=
TRl T HedT ATEM H % Iy Hugegem- wgshifere
TSl G (SR SETHARETE), Hhg & WY
T HHE A0 W SR R

_—/
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Other Important events

Further ICAR-IIMR also celebrated the important national
holidays/events like Constitution Day, Hindi Diwas, World
Soil Day with great zeal and enthusiasm. Dr. A K Singh,
Director, ICAR-IARI, New Delhi visited research field
of ICAR-IIMR, Ladhowal Farm on August 18, 2022. He
interacted with the Scientific staff and appreciated for their
hard work in development and commercialization of different
maize hybrids. Dr S K Chaudhari, DDG-NRM, ICAR visited
ICAR-IIMR, Ludhiana on August 18, 2022. He visited
research Labs and interacted with the scientists and admin
staffs. Later, he visited the institute's research farm and new
institute building at Ladhowal, Ludhiana. He was apprised
about the ongoing research activities. He appreciated ICAR-
IIMR team and Director, ICAR-IIMR for their hard works
and achievement in spite of current limited resources. Apart
from that, ICAR-IIMR in collaboration with Regional Remote
Sensing Centre (RRSC) -North, ISRO organized a one-day
online training programme on “Geo-database creation of
Maize Fields: Demonstration of Ground Truth information
collection using MAPAD App" on 12 Sept, 2022. The
training programme will be helpful in estimation of maize
area using Remote sensing. Further, it will also be helpful
in monitoring of different Front Line Demonstration (FLDs)
under different outreach programmes. In the other trainings
and capacity building, 15 Assam govt officials (ADOs) led by
Mr Madhuram Patiri, Joint Director visited IIMR Ludhiana
in collaboration with IRRI Associate Scientist Dr Suryakanta
Khandai on 24th September, 2022. ICAR-IIMR, Ludhiana
also exhibited its Technologies during the Punjab Agricultural
University Kisan Mela, 2022 held on 23-24 September,
2022. ICAR-IIMR, Ludhiana also took part and exhibited its
Technologies during the ICAR-CIPHET industry interface
Fair on Agro-processing & Kisan Mela-2022 held on 3rd
October, 2022. Memorandum of Understanding (MOU) was
signed between ICAR-IIMR and PJTSAU for Research and
teaching on 19th October 2022. Other than that, ICAR-Indian
Institute of Maize Research (IIMR), Ludhiana, took part on
the live telecast Mission LiFE Launch event on October 20,
2022, by the Hon'ble Prime Minister Shri Narendra Modi.
Apart from that ICAR- Indian Institute of Maize Research
signed an MOU with CSIR-IMTECH, Chandigarh to conduct
collaborative research on various aspects of Maize.



https://www.facebook.com/IIMRLudhiana?__cft__%5b0%5d=AZUBL4bsAIOaLNYlRMHo_kRofU-RVFkA_OXyp2zLNjsD14Xu-_4ppkwLgq61oD3g949Jjr2rU9gZt2AczHSgvhEvjIuuvgtO95P2c3zj1rWGA-ym0d3CD2LHquiWW3DyNP8fYtX8Z72qv_lm_IUtOJ4W71h_YYkLgb9Ly-lHEYwxl00PfaSg0SckLTsXlUgilXM&__tn__=-%5dK-R
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yfyreruT 3 erHar famioT
TRAINING AND CAPACITY BUILDING

A. 1 9REE FY SHT UReg & el ot UiInerur 3i¥ grwen Fmivr / Training and Capacity Building of ICAR Employees

A 1. rmifed U Harer faehra e WivTerut JierT (weidt) 2021 & @ed/ Under approved HRD Annual Training Plan (ATP) 2021

A 1.1: STk / Scientific
etes ot T /Name

of the Scientist

STAT S STeT UTITeTuT Shidiehy oAt =ITH /

Name of the training program attended

TR =t e /Venue

HRD Nodal Officers of ICAR

Dr.Mamta Gupta Gene Editing PAU, Ludhiana January 10-25, 2022

Dr.Alla Singh Fermentation Technology ICAR-CIPHET, Ludhiana January 21-February 2, 2022
Competency enhancement programme  for

Dr. M C Dagla effective implementation of training functions by | ICAR-NAARM, Hyderabad February 21-23, 2022

Dr.Yathish KR

Doubled Haploid production

DH Facility, Kunigal (CIMMYT)

December 23- 27, 2022

Dr. Sunil Neelam

maize hybrids

Simulated climate change factors-response of

ICAR-CRIDA, Hyderabad

February 6-24, 2022

A. 1.2: 31 /Others

SR AT A /
Name of the Staff

Mr. Kamal Vats

STAT & |t UfRTeTuT Shikiehy <At =Te /

On-farm training on farm management

Name of the training program attended

ik =t T /Venue

BISA, Samastipur

aii@ /Date

March 21-25, 2022

Mr. Prashant Garg

Administration and Finance

ICAR-CIPHET, Ludhiana

February 1-5, 2022

Mr. Ram Kishan

HRM Exposure

ICAR-CIPHET, Ludhiana

March 24-26, 2022

Mr. Permod Sharma

Public procurement framework of Gol

Department of Personnel & Training, Gol

December 30, 2022

Smt. Sandeep Kaur

procedures

Smart governance in office systems and office

ICAR-NBAIM, Mau, UP

October 10-12, 2022

A 2.1 3% /Others
A 2.1: SsfeR /Scientific
AT(+eR =T ATH

/Name of the
Scientist

ST I AT WIITETUT Shreich® ol 1 /
Name of the training program attended

HeieRA A1 T /Venue

aiiE /Date

Genetically Engineered (GE) Plants: Biosafety

Ilzll;.nlgsshan considerations, Policies, Challenges and detection | ICAR-NBPGR July19-25, 2022
strategies

Dr.Sumit “Biosecurity and Biosafety: Policies, Diagnostics,

Kumar Phytosanitary Treatments and Issues” (DBT | ICAR-NBPGR, New Delhi (Online) August 2-11, 2022

Aggarwal sponsored)

Dr.Yathish, .. . .. . . . .

KR. Training on Doubled Haploid production in Miaze | DH facility unit, Kunigal, Karnataka Dec 23-27,2022
Division of Agricultural Bioinformatics,

Dr.Pardeep Online QTL analysis and genome-wide association | ICAR-Indian Agricultural Statistics Research

Kumar studies Institute, Library Avenue, PUSA, New Febniy 1528, A2
Delhi-12.

Dr.Mamta HRD Training Programme of IIMR on | School of Agricultural Biotechnology, January 10-25. 2022

Gupta “Agrobacterium-mediated gene editing” Punjab Agricultural University, Ludhiana Ty ’

Mrs. Susmita
C.

QTL analysis and genome-wide association studies

ICAR-IASRI, New Delhi (virtual mode)

February 15-24, 2022

Advanced Wheat Improvement Course 2022

CIMMYT incollaboration with Cornell
University (virtual mode)

September 19-October
14, 2022

Biometrics and Breeding Schemes Optimization

CIMMYT, Hyderabad

October 31-
November 2, 2022

Dr. Abhijit
Kumar Das

Genomewide association studies and its application
in Agriculture (Virtual)

Division of Agricultural Bioinformatics,
ICAR-Indian Agricultural Statistics Research
Institute, Library Avenue, PUSA, New
Delhi-12.

February 15-24, 2022

T TT—_—_
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A T

SIGNIFICANT AWARDS AND RECOGNITIONS

TERR &1 /Name
of Award

wear/EmeT /Society/Organization

E
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Dr. Krishan Kumar

Best Scientist

8" Foundation Day of ICAR-Indian Institute of Maize
Research, Ludhiana

February 9, 2022

Dr. Pardeep Kumar

Best Scientist

8" Foundation Day of ICAR-Indian Institute of Maize
Research, Ludhiana

February 9, 2022

Dr. Krishan Kumar

Best Poster Award

National Conference on “Maize for Resource Sustainability
Industrial growth and Farmers’ Prosperity”, MPUAT,
Udaipur

February 23-25,2022

Dr. Suby SB

Fellow

Fellow of Maize Technologists Association of India

2022

Dr. P Soujanya

Best Scientist

8" Foundation Day of ICAR-Indian Institute of Maize
Research, Ludhiana

February 9, 2022

Best Research Paper
Award

8" Foundation Day of ICAR-Indian Institute of Maize
Research, Ludhiana

February 9, 2022

Best Poster Award

National Conference on “Maize for Resource Sustainability
Industrial growth and Farmers’ Prosperity” MPUAT, Udaipur

February 23-25,2022

Dr. Bhupender
Kumar

Dr. SK Vasal award

MaizeTechnologists Association of India (MTAI)

February 23, 2022

Best Poster Award

National Conference on “Maize for Resource Sustainability
Industrial growth and Farmers’ Prosperity” MPUAT, Udaipur

February 23-25,2022

Dr. Sumit Kumar
Aggarwal

Best Oral
Presentation Award

8" International conference (Hybrid mode) on Plant Pathology:
Retrospect and Prospectus IPSCONF 2022 held at SKNAU,
Jobner-Jaipur, Rajasthan

March 23-26, 2022

Dr. Mamta Gupta

Best Article

Indian Association of scientific Research (Acta scientific
Agriculture Journal

2022

Best Poster Award

National Conference on “Maize for Resource Sustainability
Industrial growth and Farmers’ Prosperity” MPUAT, Udaipur

February 23-25,2022

Presentation Award

Industrial growth and Farmers’ MPUAT,

Udaipur

Prosperity”,

Dr. S.B. Singh MTALI Fellowship National Conference on Maize for Resource Sustainability, | February 23-25,2022
Industrial Growth and Farmers’ Prosperity held at CCS HAU,
Hisar
Best Poster Award | National Conference on “Maize for Resource Sustainability | February 23-25,2022
Industrial growth and Farmers’ Prosperity” MPUAT, Udaipur
Dr. N. Sunil Fellow Indian Society of Plant Genetic Resources (ISPGR) August 20, 2022
Mr. Priyajoy Kar Best Oral National Conference on “Maize for Resource Sustainability | February 23-25,2022
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6591 ATftich HarhT SRTAIITAT oh SR UG T8 o YSITera! (Heeiar) i Teit

Trefore Wre § 19 278, 2022 1 17:00 ST ST 651 Sfeh HorhT HTHLIE 3 TR W, Farfareran we=m wfafa (Stemsst) #1 S <. &
SR, I, 30 FRIaeTeh (FEe fa) , WA Hi9 STTHe uieR, 78 oot i STesa # g T8 off | Fewmeh, STEHIusR- ST UHe,,
ftrar, wew wfea iR sy afed Nemsdt & o118 o1 9ew 3 Sk # ur formn oI diendst %1 30 S & SR ffafed w5
STt i 9g= i TE |

List of cultivars identified during 65" Annual Maize Workshop

On the occasion of 65"Annual Maize Workshop held on April 19, 2022 at 17:00 hr in hybrid mode, 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. Director, ICAR-IIMR, Ludhiana, the Member Secretary and

eight other members of the VIC including Chairman attended the meeting and following cultivars were identified during VIC
meeting.

. i Sust ehe @t &7/ Area of adaptation Ruerar &
TR g / Wit Ten/ ) = T
Average  gmr/

wr, suit AICRP Tt
Centre/ Pvt. Public/
Company Private

S /Maturity
Yield Zone(s) Ta /States or Type of
(kg/ha) Corn

. Eastern Uttar Pradesh, Bihar, .
1 |DKC 7204 Monsanto Private | 8042 NEPZ Tharkhand, Odisha, West Bengal Early Kharif
IMH 224 [ ICAR-IIMR,

. Eastern Uttar Pradesh, Bihar,
[IMHSB-19-2] | Ludhiana RubLiCER 17359 NEPZ | 1harkhand, Odisha, West Bengal

. . Eastern Uttar Pradesh, Bihar,
3 |NMH 4144 Nuziveedu Private | 7485 NEPZ Tharkhand, Odisha, West Bengal

Eastern Uttar Pradesh, Bihar,
8208 N E P Z | Jharkhand, Odisha, West Bengal,
10554 PZ Karnataka, Andhra Pradesh, Tamil
Nadu, Telangana, Maharashtra
Eastern Uttar Pradesh, Bihar,
Jharkhand, Odisha, West Bengal
Punjab, Haryana, Delhi, plains
of Uttarakhand& Uttar Pradesh,
Eastern Uttar Pradesh, Bihar,
Jharkhand, Odisha, West Bengal,
Karnataka, Andhra Pradesh, Tamil
Nadu, Telangana, Maharashtra
Jammu  Kashmir, Himachal
Pradesh, Sikkim, Assam,
Public 6566 NHZ |Meghalaya, Arunachal Pradesh, | Early Kharif
Nagaland, Manipur, Mizoram,
Tripura
Punjab, Haryana, Delhi, plains
of Uttarakhand& Uttar Pradesh,
Eastern Uttar Pradesh, Bihar, | Provitamin
Jharkhand, Odisha, West Bengal, | A
Rajasthan, Gujrat, Chhattisgarh
and Madhya Pradesh
Punjab, Haryana, Delhi, plains
of Uttarakhand& Uttar Pradesh,
ICAR-TARI, . = 2 Karnataka, = Andhra  Pradesh, | Provitamin
. Public 7149 PZ .
New Delhi 5844 CWZ Tamil Nadu, Telangana, | A
Mabharashtra, Rajasthan, Gujrat,
Chhattisgarh and Madhya Pradesh
Jammu  Kashmir, Himachal
Pradesh, Sikkim, Assam, | EDV,
Public 6572 NHZ Meghalaya, Arunachal Pradesh, | Lysin& Kharif
Nagaland, Manipur, Mizoram, | Tryptophan
Tripura

Cultivar

Medium Kharif

Medium Kharif

4 |SYNI16801 Syngenta Private Late Kharif

5 |HT 519074 HY TECH Seed | Private | 7984 NEPZ Late Kharif

TGS 22

6 |KMH 8322 Kaveri Seeds Private NEPZ,

8232 Late Kharif

HAREC, CSK

[ L HPKYV Bajaura

7544 NWPZ
Public 5371 NEPZ
5113 Cwz

ICAR-TARI,

§ | A2 New Delhi

Kharif

9 |APH3 Kharif

ICAR-TARI,

e New Delhi

T T—_—_
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Late
PMH I-LP[ICAR-IIMR . 9560 Punjab, Haryana, Delhi, plains of | EDV with .
i [LPAP-1] Ludhiana Erislbe WP Uttarakhand& Uttar Pradesh reduced Lt
phytate
10503 Punjab, Haryana, Delhi, plains
NuziveeduSeeds | , . NWPZ |of Uttarakhand& Uttar Pradesh, . .
12 | NMH 4140 Pvt. Ltd. Lrials 11070 NEPZ |Eastern Uttar Pradesh, Bihar, Medium Rabi
Jharkhand, Odisha, West Bengal
IMH 223 |ICAR-IIMR, : 10448 Punjab, Haryana, Delhi, Planes of . .
13| IMHSB 17R-9] | Ludhiana LT NWPZ | Uttarakhand& Uttar Pradesh el
IMH 222 [ ICAR-IIMR, . 10157 Punjab, Haryana, Delhi, plains of . .
14 | IMHSB 17R-8] | Ludhiana LTS NWPZ | Uttarakhand& Uttar Pradesh | Medium | Rabi
e es -11 Annexure 11
T 2022 & SR e feRet st et/ List of cultivars notified during year 2022
Hfer wifer/ Contributing W/ afRueer / STHer i &e/Area of sfmd  wEa e  wew /Type
(@fear) /  ICAR Institute/ et Maturity adaptation ;S (&7 U/
Cultivar AICRP Centre/  Public/  Notification Notification ta)/ Cropping
SAU/ Private  Private Date No. Average season
Organization Yield (t/
ha)
1 [IMH 222 ICAR-IIMR, Public 31.08.22 S.0. 4065 Medium | Punjab, Haryana, Uttrakhand | 10.1 Rabi Field Corn
Ludhiana (E) Plain, Delhi and Western UP
2 | IMH 223 ICAR-IIMR, Public 31.08.22 S.0. 4065 Medium | Punjab, Haryana, Uttrakhand | 10.4 Rabi Field Corn
Ludhiana (E) Plain, Delhi and Western UP
3 | IMH 224 ICAR-IIMR, Public 31.08.22 S.0. 4065 Medium | Eastern UP, Bihar, Jharkhand | 7.2 Kharif Field Corn
Ludhiana (E) and Odisha
4 |PMHI-LP (low | ICAR-IIMR, Public 31.08.22 S.0. 4065 Late Punjab, Haryana, Uttrakhand | 9.5 Kharif EDV (Low
phytate EDV of | Ludhiana (E) Plain, Delhi and Western UP Phytate
PMH-1) Corn)
5 | DKC 7204 Bayer Crop Private 31.08.22 S.0. 4065 Early Eastern UP, Bihar, Jharkhand | 7.6 Kharif Field Corn
(IT7788) Science Ltd, (E) and Odisha
Karnataka
6 |VLQPM ICAR-VPKAS, | Public 31.08.22 S.0. 4065 | Early Jammu  and  Kashmir, | 6.6 Kharif QPM-
Hybrid 45 Almora (E) Ladhak, Himachal Pradesh, EDVs
(FQH165) Assam, Tripura, Nagaland,
Manipur, Arunachal Pradesh,
Uttrakhand, Mizroram,
Meghalaya, Sikkim, and
Tripura
7 | Pusa ICAR-IARI, Public 31.08.22 S.0. 4065 Medium | Punjab, Haryana, Uttrakhand | 7.5 Kharif Biofortified
Biofortified New Delhi (E) Plain, Delhi and Western UP,
Maize Eastern UP, West Bengal.
HYBRID 2 Bihar, Jharkhand and Odisha,
(APH2) Gujrat, MP, Chhattisgarh and
Rajasthan
8 |Pusa ICAR-IARI, Public 31.08.22 S.0. 4065 Medium | Punjab, Haryana, Uttrakhand | 8.2 Kharif Biofortified
Biofortified New Delhi (E) Plain, Delhi and Western UP,
Maize Gujrat, MP, Chhattisgarh
HYBRID 3 and Rajasthan, Maharashtra,
(APH3) Karnataka, AP, Telangana,
Tamil Nadu
9 | VLQPM ICAR-VPKAS, | Public 31.08.22 S.0. 4065 Early Uttarakhand 44 Kharif QPM
Hybrid 61 Almora (E)
10 | VLQPM ICAR-VPKAS, | Public 31.08.22 S.0. 4065 | Early Uttarakhand 4.6 Kharif QPM
Hybrid 63 Almora (E)
11 | Shalimar Maize | SKUAST, Public 31.08.22 S.0. 4065 Medium | UT of Jammu & Kashmir 5.6 Kharif Field Corn
Hybrid 4 Jammu & (E)
(H-64) Kashmir
12 | Shalimar Maize | SKUAST, Public 31.08.22 S.0. 4065 | Early UT of Jammu & Kashmir 6.5 Kharif Field Corn
Composite-8 Jammu & (E)
Kashmir
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13 |RC ICAR-NEH Public 31.08.22 S.0.4065 | Medium | Manipur 3.32 Kharif Popcorn
Manichujak-2 | Research (E)
Complex,
Manipur,
Imphal
14 | PAC 751 UPL Limited, Private 31.08.22 S.0. 4065 Medium | Assam 6.3 Rabi Field Corn
Hyderabad E)
15 | ADV 756 UPL Limited, | Private 31.08.22 S.0. 4065 Late Assam 7.1 Rabi Field Corn
Hyderabad ®
16 | CP 333 CP Seeds, Pvt. | Private 31.08.22 S.0. 4065 Late Assam 7.5 Rabi and | Field Corn
Ltd. (E) Kharif
Bangalore
17 | CP 838 CP Seeds Pvt. | Private 31.08.22 S.0. 4065 Late Assam 7.5 Rabi and | Field Corn
Ltd. (E) Kharif
Bangalore
ergereR - 111 Annexure-111

e 2022-23 @ R feRam T Sigud wiarot /DUS Testing undertaken during 2022-23
Hent-ferwt =t wfafteat @t it /List of hybrid entries

%.4./Sl. No. wfafee @1 @ /Name of Entry  witaror s /Testing Year it /Category wwETa/TEdits /SCH/MPH
1 2122 H1 (C) Second Candidate Hybrid SCH
2 2122 H1 (S) Second F1 Hybrid SMG SCH
3 2122 H2 (C) Second Candidate Hybrid SCH
4 2122 H2 (S) Second F1 Hybrid SMG SCH
5 2122 H3 (C) Second Candidate Hybrid SCH
6 2122 H3 (S) Second F1 Hybrid SMG SCH
7 2122 H4 (C) Second Candidate Hybrid SCH
8 2122 H4 (S) Second F1 Hybrid SMG SCH
9 2122 H5 (C) Second Candidate Hybrid SCH
10 2122 H5 (S) Second F1 Hybrid SMG SCH
11 2122 H6 (C) Second Candidate Hybrid SCH
12 2122 H6 (S) Second F1 Hybrid SMG SCH
13 2122 H7 (C) Second Candidate Hybrid SCH
14 2122 H7 (S) Second F1 Hybrid SMG SCH
15 2122 H8 (C) Second Candidate Hybrid SCH
16 2122 HS (S) Second F1 Hybrid SMG SCH
17 2122 H9 (C) Second Candidate Hybrid SCH
18 2122 H9 (S) Second F1 Hybrid SMG SCH
19 NH-20-12 (C) Second Candidate Hybrid SCH
20 NH-20-12 (S) Second F1 Hybrid SMG SCH
21 2122 H10 Second Hybrid SCH
22 2122 H11 Second Hybrid SCH
23 2122 H12 Second Hybrid SCH
24 2122 H13 Second Hybrid SCH
25 2122 H14 Second Hybrid SCH
26 2122 H15 Second Hybrid SCH
27 2122 H16 Second Hybrid SCH
28 2122 H17 Second Hybrid SCH
29 2122 H18 Second Hybrid SCH
30 22 KMH 1 First Hybrid SCH
31 22 KMH 2 First Hybrid SCH
32 22 KMH 3 First Hybrid SCH
33 22 KMH 4 First Hybrid SCH
34 22 KMH 5 First Hybrid SCH
35 22 KMH 6 First Hybrid SCH
36 22 KMH 7 First Hybrid SCH
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37 22 KMH 8 First Hybrid SCH
38 22 KMH 9 First Hybrid SCH
39 22 KMH 10 First Hybrid SCH
40 22 KMH 11 First Hybrid SCH
41 22 KMH 12 First Hybrid SCH
42 22 KMH 13 First Hybrid SCH
43 22 KMH 14 First Hybrid SCH
44 22 KMH 15 First Hybrid SCH
45 3033 Reference Hybrid Reference SCH
46 3499 Reference Hybrid Reference SCH
47 Deklab 9144 Reference Hybrid Reference SCH
48 Bond NMH 007 Reference Hybrid Reference SCH
49 GK 3059 Reference Hybrid Reference SCH
50 GK 3090 Reference Hybrid Reference SCH
51 GK 3018 Super Reference Hybrid Reference SCH
52 GK 3069 Reference Hybrid Reference SCH
53 GK 3064 Reference Hybrid Reference SCH
54 BIO- 9544 Reference Hybrid Reference SCH
55 P3401 Reference Hybrid Reference SCH
56 AMH-3436, Reference Hybrid Reference SCH
57 Ajeet-Surya Reference Hybrid Reference SCH
58 S-6668 Reference Hybrid Reference SCH
59 HM 8 Reference Hybrid Reference SCH
60 HQPM 1 Reference Hybrid Reference SCH
61 Vivek 33 Reference Hybrid Reference SCH
62 DHM 117 Reference Hybrid Reference SCH
63 Shaktiman 2 Reference Hybrid Reference SCH
64 PMH 4 Reference Hybrid Reference SCH
3iq: UeTa yfafseat st gt /List of inbred entries
%.H./S. No. wufafe sr=m /Name of Entry  wdteror e /Testing Year sruit /Category waHTE/Tades /SCH/MPH
1 2884/2081 Second Typical Inbred
2 2884/2080 Second Typical Inbred
3 22MAHK6301 Second Typical Inbred
4 22MAVQ-202 Second Typical Inbred
5 22MABM-703 Second Typical Inbred
6 22MAV-7304 Second Typical Inbred
7 HKI 193-1 Reference Inbred Reference Inbred
8 HKI 1105 Reference Inbred Reference Inbred
9 HKI 161 Reference Inbred Reference Inbred
10 HKI 163 Reference Inbred Reference Inbred
11 CM 212 Reference Inbred Reference Inbred
12 V 345 Reference Inbred Reference Inbred

e 2022-23 & SR WHETRIRT & Usitentor o fee Sifaet feng e smae

Application filed for registration at PPVFRA during 2022-23
JMEETUHY & Ut 3uerse /Available with ITMU

®H./

SI. No.

Hent forem /
Hybrids

g T AW/
Name of centre

I A Hht ARG /
Date of filing

redt WEA /
Acknowledgement no.

1 Shalimar QPMH-1

SKUAST, Srinagar

03/01/2022

PVP No: DL0301220001
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9 2022-23 o SR WHEURIRT H Usitepd Gent/fere /
Hybrid / variety registered with PPVFRA during 2022-23
JMEETuAyg ¥ SueTeT: 1 /Available with ITMU: NIL

JTEUT WU (WEwhiTerat) kT Usie/Management of IP portfolio

SMEWRN / WA T AW / AT/ UseRuT |, / SEEOT/ ARt/ TREA R/ itepd 3AEA/
IPRs Name of  Application/ Registration aure/ fere =t s /Name of USIeRTUT Shi AR TSitepa*/
Institute No. Innovation/ /Date of Filing/  Application
Technology/ Product/ Variety Registration Granted/
Registered**
Patent ICAR- IIMR, | TEMP/E-1/17719/2022- | Molecular differentiation assay |21/03/2022 Filed
Ludhiana DEL for categorizing samples as

normal or QPM

Copyrights |ICAR- IIMR, | 5988/2022- CO/SW AICRP Online Automation | 19/03/2022 Filed
Ludhiana System

e as -1V Annexure-1V

T 2021 3T Tl 2021-22 & SR WSk s Sedre (siwaai-1V)
Breeder seed production (BSP-1V) during Kharif 2021 and Rabi 2021-22

.  went/fehe @ W /Hybrid/Variety — sifergemrmest feriew @ w /Quantity in Quintal SeTEShAl WeT /
€./ Name /Year of arsiest / Euicay) Sedt - get st Producing Institute
SI. Notification Allocation Production & & avwr™/w /
No. Surplus/ Deficit
over DAC Indent
1 |PIMH-1 2019 1.00 1.2 0.20 TIARI, Genetics, New
2 | PIMH-1 2019 0.50 0.60 0.10 Delhi
3 | Pusa HQPM-5 Improved 2019 0.93 0.4 -0.53 IARI, New Delhi
4 | Pusa HQPM-5 Improved 2019 0.47 0.47 0.00
5 | Pusa HQPM-7 Improved (APQH7) | 2020 0.03 1.00 0.97
6 | Pusa HQPM-7 Improved (APQH?7) | 2020 0.01 0.01 0.00
7 | Pusa HM-8 Improved (AQH-8) 2017 0.02 0.02 0.00
8 | Pusa HM-8 Improved (AQH-8) 2017 0.01 0.01 0.00
9 | PusaVivek QPM 9 Improved 2018 0.20 0.50 0.30
10 |PusaVivek QPM 9 Improved 2018 0.10 0.50 0.40
11 |DMRH-1301 2017 3.80 5.00 1.20 IIMR, Ludhiana
12 | DMRH-1301 2017 2.20 6.60 4.40
13 | DMRH-1308 2018 6.42 12.00 5.58
14 | DMRH-1308 2018 3.21 14.40 11.19
15 |IMHQPM 1530 or LQMH-1 2020 0.28 0.32 0.04
16 | IMHQPM 1530 or LQMH-1 2020 0.14 2.40 2.26
17 |PMHI1 2007 1.00 1.50 0.50 P.A. U. Ludhiana
18 |PMHI1 2007 0.50 1.00 0.50
19 |PMH 10 2016 2.02 2.50 0.48
20 |PMH 10 2016 1.01 1.50 0.49
21 | Pratap Hybrid- 3 2015 7.00 10.50 3.50 MPUAT, Udaipur
22 | PratapMakka Chari -6 2009 5.50 7.50 2.00
23 | Pratap Hybrid- 3 2015 4.00 4.80 0.80
24 |CO6 2012 0.20 0.70 0.50 TNAU, Coimbatore
25 |[CO6 2012 0.10 0.50 0.40
26 |CoH(M)8 2013 0.20 0.60 0.40
27 |CoH(M)8 2013 0.10 0.50 0.40
28 |DMH-117 2010 1.89 1.89 0.00 PITSAU, MRC,
29 |DMH-117 2010 0.93 4.50 3.57 Hyderabad
30 |DHM 121 (BH 41009) 2014 4.16 3.00 -1.16
31 |DHM 121 (BH 41009) 2014 2.08 6.00 3.92

T TT—_—_
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32 |HQPM-1 2007 0.89 0.90 0.01 CCS HAU
33 |HQPM-1 2007 0.44 0.45 0.01 RRS Uchani, Karnal
34 |HQPM-5 2007 0.59 0.60 0.01
35 |HQPM-5 2007 0.29 0.30 0.01
36 | MAH-14-5 2018 0.02 6.20 6.18 University of
37 | MAH-14-5 2018 0.01 4.20 4.19 Agricultural Sciences,
Bangalore
38 |BRMH-8 (CoH(M)-8) 2013 0.10 NIL NIL VRDC, Dharwad
39 |BRMH-8 (CoH(M)-8) 2013 0.03 NIL NIL
40 |Central Maize VL Sweet Corn-1 2016 0.15 0.08 0.15 VPKAS Almora
(FSCH 18)
41 |Central Maize VL Sweet Corn-1 2016 0.05 0.10 0.05
(FSCH 18)
42 | Vivek Hybrid Maize 45 (VMH-45) | 2013 0.20 In stock 0.10
43 | Vivek Hybrid Maize 45 (VMH-45) | 2013 0.11 0.25 0.14
44 | Vivek Hybrid Maize 53 (VMH-53) | 2014 0.18 In stock 0.02
45 | Vivek Hybrid Maize 53 (VMH-53) | 2014 0.10 0.05 0.35
46 | Vivek Hybrid Maize 57 2019 0.10 0.60 0.50
47 | Vivek Hybrid Maize 57 2019 0.20 0.10 -0.10
48 | VivekSankulMakka 35 (VL 113) |2009 2.00 1.50 -0.50
49 | Jawahar Maize 218 2018 8.60 100.00 91.40 JNKVV, Chhindwara
50 | JM 215 (CHH-215) 2019 5.00 30.00 25.00 or RVSKVV Gwalior
or JNKVV, Jabalpur
51 | Shalimar Pop Corn -1 (KDPC-2) |2017 5.00 5.80 0.80 S.K.U.A.&T. Srinagar
52 | BirsaVikas Makka-2 2005 0.88 1.20 0.32 BAU, Ranchi
Note:

FP: Female Parent
MP: Male Parent

rgeTTEH -V Annexure-V
ueqd s/ €, ./ et amt /Lecture/TV/Radio Talks delivered

e /Lectures . S amat /TV talks ez amat / Radio talks
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a9 /Publications
0T UT /Research Paper
1. Kumar, B., Rakshit, S., Kumar, S., Singh, B. K., Lahkar, C., Jha, A. K., Kumar, K., Kumar, P., Choudhary, M.,

Singh, S. B., et al. (2022). Genetic diversity, population structure and linkage disequilibrium analyses in tropical
maize using genotyping by sequencing. Plants 11:799. doi:org/10.3390/plants11060799

2. Kumar, B., Choudhary, M., Kumar, P., Kumar, K., Kumar, S., Singh, B. K., Lahkar, C., Meenakshi, Kumar,
P., Dar, Z. A., Devlash, R., Hooda, K.S., Guleria, S. K., and Rakshit S. (2022). Population structure analysis and
association mapping for Turcicum Leaf Blight resistance in tropical maize using SSR markers. Genes 13: 618. doi:
org/10.3390/genes13040618

3. Prasanna, B. M., Burguefio. J., Beyene, Y., Makumbi, D., Asea, G., Woyengo, V., Tarekegne, A., Magorokosho,
C., Wegary, D., Ndhlela, T., Zaman-Allah, M., Matova, P. M., Mwansa, K., Mashingaidze, K., Fato, P.,
Teklewold, A., Vivek, B. S., Zaidi, P. H., Vinayan, M. T., Patne, N., Rakshit, S., Kumar, R., Jat, S. L., Singh, S.
B., Kuchanur, P. H., Lohithaswa, H. C., Singh, N. K., Koirala, K. B., Ahmed, S., Vicente, F. S., Dhliwayo, T.
and Cairns, J. E. (2022). Genetic trends in CIMMYT’s tropical maize breeding pipelines. Scientific Reports 72(1),
p.20110.

4. Aggarwal, S. K., Hooda, K. S., Bagaria, P. K., Kaur, H., Gogoi, R., Chauhan, P., and Singh, R. P. (2022).
Multiple modules for the management of banded leaf and sheath blight of maize in India. Indian Phytopathology
75(4):1065-1073.
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5. Aggarwal, S. K., Malik, P., Neelam, K., Kumar, K., Kaur, R., Lore, J. S., and Singh, K. (2022). Genome-wide

association mapping for identification of sheath blight resistance loci from wild rice Oryza rufipogon. Euphytica
218(10):1-20.

6. Haque, M., Marwaha, S., Deb, C. K., Nigam, S., Arora, A., Hooda, K. S., Soujanya, P. L., Aggarwal, S. K.,
Lall, B., Kumar, M., Islam, S. (2022). Deep learning-based approach for identification of diseases of maize crop.
Scientific reports 12(1):1-4.

7. Kumar, S., Das, A. K., Naliath, R., Kumar, R., Karjagi, C. G., Sekhar, J. C., Vayas, M., Yathish, K. R., Singh,
A., Mukri, G., Rakshit, S. (2022). Potential use of random and linked SSR markers in establishing the true heterotic
pattern in maize (Zea mays). Crop and Pasture Science73(12):1345-53.

8. Sepat, Seema., Pavuluri, K., Singh, V., Kumawat, A. and Kumar, D. (2022). Effect of irrigation and nitrogen
management on yield, nutrient uptake and water productivity of direct-seeded rice in India, Journal of Plant Nutrition
DOI: 10.1080/01904167.2021.2020819

9. Sepat,Seema., Bana, R. S., and Kumar, D. (2022). Effect of tillage on productivity and soil quality on diversified
maize (Zea mays L.) based cropping system. Indian Journal of Agronomy 67(2):148-151.

10. Arora, K., Bana, R. S., and Sepat, Seema. (2022). Potassium management and residue recycling effects on wheat
(Triticum aestivum) under maize (Zea mays)-wheat rotation Indian Journal of Agricultural Sciences 92(12):1517-
1519.

11. Yadava, P., Dayaram, V., Agarwal, A., Kumar, K., et al. (2022). Fine-tuning the transcriptional regulatory model
of adaptation response to phosphate stress in maize (Zea mays L.) Physiol Mol Biol Plants 28:885-898

12. Kumar, K., Jha, A. K., Kumar, B., Karjagi, C. G., Abhishek, A., Gambhir, G., Aggarwal, C., Tyagi, A., Sharma,

P., Pandey, P., and Rakshit, S. (2022). Development of an efficient and reproducible in vitro regeneration and
transformation protocol for tropical maize (Zea mays L.) using mature seed-derived nodal explants. Plant Cell Tissue
and Organ Culture, 148: 557-571.

13. Singh, P., Kumar, K., Jha, A. K., Yadava, P., Pal, M., Rakshit, S., and Singh, 1. (2022). Global gene expression
profiling under nitrate stress in contrasting inbred lines identify key genes involved in nitrate stress adaptation in
maize (Zea mays L.). Scientific Reports 12:4211

14. Kumar, P., Longmei, N., Jat, B. S., Choudhary, M., Yathish, K.R., Bhushan, B., Goyal, M. and Rakshit, S.
(2022). Heterotic grouping of Indian baby corn lines based on combining ability. Indian Journal of Genetics and Plant
Breeding 82(02):161-166.

15. Wadhwa, M., Hundal, J. S., Kaur, H., Singh, A.S., Bakshi, M.P.S., Kumar, P., Choudhary, M. and Rakshit,

S.)2022). Effect of sowing time on production potential of maize fodder and its nutritive value before and after
ensiling. Indian Journal of Animal Research 1:5.

16. Gupta, M., Choudhary, M., Singh, A., Sheoran, S., Singla, D., and Rakshit, S. (2022). Meta-QTL analysis for
mining of candidate genes and constitutive gene network development for fungal disease resistance in maize (Zea
mays L.). The Crop Journal 71(2), pp.511-522.

17. Sheoran, S., Gupta, M., Kumari, S., Kumar, S. and Rakshit, S. (2022). Meta-QTL analysis and candidate genes
identification for various abiotic stresses in maize (Zea mays L.) and their implications in breeding programs.
Molecular Breeding 42(5):1-26.

18. Ramya, Parakkunnel., Bhojaraja Naik, K., Girimalla,Vanishree., Susmita, C., Supriya, Purru., Bhaskar, K. U.,
Bhat, K.V., and Kumar, Sanjay. (2022). Gene fusions, micro-exons and splice variants define stress signaling by
AP2/ERF and WRKY transcription factors in the sesame pan-genome. Frontiers in Plant Science 13:1076229.

19. Parakkunnel, R., Bhojaraja Naik, K., Susmita, C., Girimalla, V., Bhaskar, K. U., Sripathy, K. V., & Bhat, K. V.
(2022). Evolution and co-evolution: insights into the divergence of plant heat shock factor genes. Physiology and
Molecular Biology of Plants 1-19.

20. Chaudhary, D. P., Singh, A., Sekhar, J. C., Kaul, Jyoti, Yadav, S., Tufchi, Mahak., Sethi, M., Devi, V., Kumar,
R., and Rakshit, S. (2022). Analysis of maize populations for developing quality protein maize. Maize Journal. 11(1):
1-9.

21. Akanksha, Kaur, C., Devi, V., Singh, A., Das, A. K., Rakshit, S., and Chaudhary, D. P. (2022). A rapid single

kernel screening method for preliminary estimation of amylose in maize. Food Analytical Methods 15:2163-2171
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22. Kaur, C., Singh, A., Devi, V., Sethi, M., Chaudhary, D. P., Phagna, R. K., Langyan, Sapna., Bhushan, B., and
Rakshit, S. (2022). Optimization of protein quality assay in normal, opaque-2 and quality protein maize. Front.
Sustain. Food Syst 6:743019. doi: 10.3389/fsufs.2022.743019

23. Kumar, S., Suby, S. B., Kumar, N., Sekhar, J. C., Nebapure, S., Mahapatro, G. K. (2022). Insecticide susceptibility
vis-a-vis molecular variations in geographical populations of fall armyworm, Spodoptera frugiperda (JE smith) in
India. 3 Biotech. 12(9):241.

24. Kumar, S. P., Susmita, C., Sripathy, K. V., Agarwal, D. K., Pal, G., Singh, A. N., and Simal-Gandara, J. (2022).
Molecular characterization and genetic diversity studies of Indian soybean (Glycine max (L.) Merr.) cultivars using
SSR markers. Molecular Biology Reports 49(3):2129-2140.

25. Yathish, K. R., Chikkappa, G. K., Gangoliya, S. S., Kumar, A., Preeti, J., Yadav, H. K., Srivastava, S., Kumar,
S., Swamy, H. K. M., Singh, A., Phagna, R. K., Das, A. K., Sekhar, J. C., Hossain, F., Rakshit, S., and
Gadag, R.N. (2022) Introgression of the low phytic acid locus (Ipa2) into elite maize (Zea mays L.) inbreds through
marker assisted backcrossbreeding(MABB) Euphytica 218:127. https://doi.org/10.1007/s1068102203076y, https://
krishi.icar.gov.in/jspui/handle/123456789/75967

26. Soujanya, P. L., Sekhar, J. C., Yathish, K. R., Chikkappa, G. K., Rao, K. S., Suby, S. B., Jat, S. L., Kumar, B.,
Kumar, K., Vadessery, Jyothilakshmi., Subaharan, K., Patil, J., Kalia, V. K., Dhandapani, A., and Rakshit, S.
(2022). Leaf damage-based phenotyping technique and its validation against fall armyworm, Spodoptera frugiperda
(J. E. Smith) in maize. Frontiers in Plant Science 13: 906207 doi:10.3389/fpls.2022.906207http://krishi.icar.gov.
in/jspui/handle/123456789/75223

27. Soujanya, P. L., Sekhar, J. C.,  Suby, S. B., Kumari, A.P. P., Divya, S., Reddy, M. L. K., Jat, S. L., and
Rakshit, S. (2022). Life-history and life-table parameters of fall armyworm (Spodoptera frugiperda) for maize (Zea
mays) in tropical Indian condition. Indian Journalof Agricultural Sciences 92(6):785-788http://krishi.icar.gov.in/
jspui/handle/123456789/75538

28. Gowda, M. A. P., Sekhar, J. C., Soujanya, P. L., Yathish, K. R., Rahman, S. J., and Mallaiah, B. (2022).
Screening of maize genotypes against fall armyworm, Spodoptera frugiperda(J.E. Smith) under artificial infestation.
Biological Forum-An International Journal.14(2a): 249-254 http://krishi.icar.gov.in/jspui/handle/123456789/75539

=1 ©@ / Review Paper:

1. Kumar, B., Choudhary, M., Kumar, K., Kumar, P., Kumar, S., Kumar, B., Sharma, M., Lahkar, C., Singh,
B. K., Pradhan, H., Kumar, A. J., Kumar, S., and Rakshit S. (2022). Maydis leaf blight of maize: Update on
status, sustainable management and genetic architecture of its resistance. Physiological and Molecular Plant Pathology
121:(2022) 101889. Doi: org/10.1016/j.pmpp2022.101889.

2. Kumar, K., Yadava, P., Gupta, M., Choudhary, M., Jha, A. K., Wani, S. H., Dar, Z. A., Kumar, B., and Rakshit
S. (2022). Narrowing down molecular targets for improving phosphorus use efficiency in maize (Zea mays L.). Mol
Bio reports http://krishi.icar.gov.in/jspui/handle/123456789/75166

3. Aggarwal, S. K., Singh, A., Choudhary, M., Kumar, A., Rakshit, S., Kumar, P., Bohra, A., and Varshney, R. K.
(2022). Pangenomics in microbial and crop research: progress, applications, and perspectives. Genes. 13(4):598.
4. Ahangar, M. A., Wani, S. H., Zahoor, A. D., Roohi, J., Bansal, M., Choudhary, M., Aggarwal, S. K., Sabagh,

A. E., Hassan, M. M. (2022). Distribution, etiology, molecular genetics and management perspectives of northern
corn leaf blight of maize (Zea mays L.)” Phyton- International Journal of Experimental Botany 91(10):1-23 (IF 1.03)
According to NAAS-7.03 (But not in NAAS list)

5. Wani, S. H, Samantara, K., Razzaq, A., Kakani, G. and Kumar, P. (2022). Back to the wild: mining maize (Zea
mays L.) disease resistance using advanced breeding tools. Mol Biol Rep.
6. Kumar, P., Choudhary, M., Halder, T., Prakash, N. R., Singh, V., Vineeth, T.V., Sheoran, S., Ravikiran, K. T.,

Longmei, N., Rakshit, S., and Siddique, K. H. M. (2022). Salinity stress tolerance and omics approaches: revisiting
the progress and achievements in major cereal crops. Heredity.

7. Gupta, M., Choudhary, M., Kumar, H., Kaswan, V., Kaur, Y., Choudhary, J. R., and Yadav, S. (2022). Doubled
haploid technology in maize (Zea mays): Status and applications. The Indian Journal of Agricultural Sciences
92(3):283-291.http://krishi.icar.gov.in/jspui/handle/123456789/75971
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8. Gupta, M., Kaur, Y., Kumar, H., Kumar, P., Choudhary, J., Kumar, P., Aggarwal, S. K., Yadav, S., and

Choudhary, M. (2022). Molecular Markers in Maize Improvement: A Review. Acta Scientifc Agriculture. 6 (9): 55-
70. http://krishi.icar.gov.in/jspui/handle/123456789/75969

9. Cherukuri, S., Kumar, S. J., Chintagunta, A. D., Lichtfouse, E., Naik, B., Ramya, P., and Kumar, S. (2022).
Non-thermal plasmas for disease control and abiotic stress management in plants. Environmental Chemistry Letters
20:2135-2164.

10. Ramtekey, V., Cherukuri, S., Kumar S, K. V.Sripathy., Sheoran, S., Udaya Bhaskar K, Bhojaraja Naik K.,
Kumar, S., Singh, A. N., and Singh, H.V. (2022) Seed Longevity in Legumes: Deeper Insights into Mechanisms and
Molecular Perspectives. Frontiers in Plant Science 13:918206.

11. Kumar, M., Tomar, M., Potkule, J., Verma, R., Punia, S., Dhakane, J., Singh, S., Dhumal, S., Pradhan, P.
C., Bhushan, B., Anitha, T., Alajil, O., Alhariri, A., Amarowicz, R., and Kennedy, J.F. (2022). Functional
characterization of plant-based protein to determine its quality for food applications. Food Hydrocolloids.

YEAehl o 31T / Book Chapters:

1. Archana Kumari, Aditi Tailor, Mansi Gogna, Bharat Bhushan, S.K. Aggarwal, Sahil Mehta Wound response and
primary metabolism during adventitious root formation in cuttings Environmental, Physiological and Chemical
Controls of Adventitious Rooting in Cuttings A volume in Plant Biology, Sustainability and Climate Change 2022
65-99. (Elsevier)

2. Kumar, A., Choudhary, A., Kaur, H., Aggarwal, S. K., Mehta, S. (2022). Smut and Bunt Diseases of Wheat:
Biology, Identification, and Management. InNew Horizons in Wheat and Barley Research (pp. 107-131). Springer,
Singapore.

3. Kashyap, P.L., Kumar ,S., Kaul, N., Aggarwal, S. K., Jasrotia, P., Bhardwaj, A. K., Kumar, R., Singh, G. P.

(2022) Nanotechnology for Wheat and Barley Health Management: Current Scenario and Future Prospectus. In New
horizons in wheat and barley research. pp. 337-363. Springer, Singapore.

4. Sharma, R., Mallana Gowdra Mallikarjuna, Yathish, K. R., Chikkappa, G. K., and Lohithaswa, H. C. (2022).
Genomic and bioinformatic resources for next generation breeding approaches towards enhanced stress tolerance in
cereals. In Next-Generation Plant Breeding Approaches for Stress Resilience in Cereal Crops. Springer 453-493.

5. Boraiah, K. M., Basavaraj, P. S., Hanamant, M., Halli, Ganapati, Mukri., Yathish, K. R., Prakash, N.R., and
Kumar, S. (2022) Maize: Impacts and Management of Abiotic Stresses In Abiotic stresses in Agriculture: Impacts
and management Published by ICAR-NIASM, Baramati. pp116-150.

6. Choudhary, M., Kumar, P., Kumar, P., Sheoran, S., Zunjare, R.U. and Jat, B.S. (2022). Molecular breeding for
drought and heat stress in maize: Revisiting the progress and achievements. pp 57-73. In: QTLs in crop improvement.
Elsevier publisher.

7. Rakshit, S., Sekhar, J. C., and Soujanya, L. P. (2022). Fall Armyworm (FAW) Spodoptera frugiperda (J. E. Smith)-
the status, challenges and experiences in India.pp 29-44 Eds. Attaluri, S., Gyeltshen, K., Sultana, N. and Hossain, B.
Md. eds. 2022. In: Attaluri, S., Gyeltshen, K., Sultana, N. and Hossain, B. Md. eds. 2022. Fall Armyworm (FAW)
Spodoptera frugiperda (J. E. Smith) - the status, challenges and experiences among the SAARC Member States.
SAARC Agriculture Centre, SAARC, Dhaka, Bangladesh, 130p.

forega WRI9T 3 9N @U% / Extended Summary and Abstracts:

1. Aggarwal, S. K., Hooda, K. S., Bagaria, P. K., Kaur, H., Gogoi, R., and Chauhan, P. (2022). Development and
adoption of modules for management of maydis blight of maize in India. Abstract in 8th International conference
(Hybrid mode) on Plant Pathology: Retrospect and Prospectus IPSCONF 2022 held at SKNAU, Jobner-Jaipur,
Rajasthan, India from March 23 -26, 2022.

2. Yathish, K. R., Karjagi, C. G., Gangoliya, S. S., Kumar, A., Preeti, Yadava, H.K., Srivasthava, S., Kumar, S.,
Swamy, H. K. M., Phagna, R. K., Das, A. K ., Sekhar, J. C., Hussain, F., Rakshit, S., and Gadag, R. N. (2022).
Introgression of the low phytic acid locus (Ipa2) into elite maize (Zea mays L.) inbreds through marker-assisted
backcross breeding Tending Mendel’s Garden for a Perpetual and Bountiful Harvest July 19-21 by IC

3. Susmita, C., Bhojraj, Naik., Ramya, P., Kumari, K., Singh, A.N., Kumar. S. (2022). Assessment of genetic
variability for fresh seed dormancy in groundnut (Arachis hypogea L.), pp: 127. In: Book of abstracts on Symposium
Commemorating Birth Bicentenary of Gregor John Mendel,
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R{US o1a / Popular Articles:

1. RS g, Tt stene, ST A, sk ot Ue A AR (2022) Haehl o ca1al T STANT ST g
HEd. Y =dT (2022) 3 5%@45 48,

2. wmeR T, FaTsT s1eHe, HAfoAmRT FAR, S I T S FAR (2022) & WG H % Faen § 76
TIAER T I UHATH. aw&r%ﬁm(zozz) 3 -5 I8 €E&AT 56-60.

3. 07 318 i, T, ue e, die Tne s, st e e, T stere, gid R ST ted Ye T FHR
(2022)wqa?%aﬁwmaxwaﬁwﬁﬁm aw&r%am(zozz)s 114-117.

4. TSI, ToSIgaAT, TeRTEHAT, ATART o A Taw Gitd FAR AT | IR[3AT o 9N % (T8 ST =16 FHall
e, Y T (2022) 5: 118-120. htp://krishi.icar.gov.in/jspui/handle/123456789/75977

5. ThalariVasanthrao, Yathish K.R, YalavarthiNagaraju, Soujanya L, K. Sankara Rao J.C. Sekhar (2022).
Bio-fortification in maize — a way to reduce micronutrient malnutrition. Agriculture letters. Article ID:
22/05/100584. 3(6): 71-74

6. Thalari Vasanthrao, Yathish K. R, Yalavarthi Nagaraju, P Laxmi Soujanya, J. C. Sekhar, Chikkappa G.
K, Mallikarjuna M. G (2022). Panomics Approaches for Crop Improvement. www.agrifoodmagazine.
co.in. Article ID: 38314, 4(10): 335-338

7. ThalariVasanthrao., Yathish. K. R, Naganna. R., Shivaranjani. K., Saikiran. P. Laxmi Soujanya,
J. C. Sekhar, Chikkappa G. K. and Mallikarjuna. M. G. (2022). DNA Bar - Coding in Plant Species
Identification. www.agrifoodmagazine.co.in. Article ID: 38576, 4(11): 528-530

8. Thalari Vasanthrao, Yathish K.R, Ramana D. V., Soujanya L, J.C. Sekhar, Santosh K. (2023).
Bioinformatics and its Applications in Agri and Allied Sectors. www.agrifoodmagazine.co.in Article ID
40134, 5(1): 390-393

9. T HHI, . T, ST, WRA 90T, GIHd ST, HART =5 SHTAT Ta HepeT =G, @rgetst: uRraAt o forg =my
ﬁrﬁgm&m%ﬁwﬁw aﬁf&%ﬁtﬂ(zozl)s 30-34.

AT Geites / Technical Bulletins:

> Hary HAW, i e, Fder &S werm, st . Sie, gl AR e, i 59 $AR, =it FAR e,
5 S, O] FHHR I, mwwﬁsﬂawaozz) ARG Tt Teht Wl ST SeaTeet o chefieh
IARI-J Trammg Manual/001/pp. 68.

> Jat, S.L., Ansari, M.A., Sharma, P R., Prakash, N. and Rakshit, S. 2022. Success stories of promoting
improved technology of maize production in NEH region. [IMR Technical Bulletin 2022/1. ICAR-Indian
Institute of Maize Research, PAU Campus, Ludhiana, pp89

> Jat, S.L., Ansari, M.A., Saurav, S., Sharma, P R., Prakash, N. and Rakshit, S. 2022. Maize based
intervention for improved livelihood in NEH region. IIMR Technical Bulletin 2022/2. ICAR-Indian
Institute of Maize Research, PAU Campus, Ludhiana, pp 95

> Mohalla, D.M., Bamboriya, S.D., Sharma, P.R., Jat, S.L. and Rakshit, S. 2022. Ground Truth (GT)

data collection using “Map Pad” mobile app. IIMR Technical Bulletin 2022/3. ICAR-Indian Institute of
Maize Research, PAU Campus, Ludhiana, pp12

3T Yeht9T / Other Publications:

> Sujay Rakshit, J C Sekhar and LP Soujanya 2022 .Fall Armyworm (FAW) Spodoptera frugiperda (J. E.
Smith)- the status, challenges and experiences in India.pp 29-44 Eds. Attaluri, S., Gyeltshen, K., Sultana,
N. and Hossain, B. Md. eds. 2022. In: Attaluri, S., Gyeltshen, K., Sultana, N. and Hossain, B. Md. eds.
2022. Fall Armyworm (FAW) Spodoptera frugiperda (J. E. Smith) - the status, challenges and experiences
among the SAARC Member States. SAARC Agriculture Centre, SAARC, Dhaka, Bangladesh, 130p.
http://krishi.icar.gov.in/jspui/handle/123456789/75540
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arftier ferwia feerur (2022-23) / Annual Financial Statement (2022-23)

(Rupees in Lakhs)

RE 2022-23 Actual Expenditure during 2022-23
Head of Account Institute Govt.  Govt. Schemes AICRP on Institute Govt. Govt. AICRP
Grant Maize Grant Schemes on Maize
Grant in Capital 900.00 0.00 0.00 900.00 0.00 0.00
Grant in Salary 918.82 0.00 2020.70 918.82 0.00 2020.70
Grant in General 526.54 171.56 246.00 526.35 170.15 246.00
including Pension
TSP (General) 5.00 0.00 53.00 5.00 0.00 53.00
NEH (General) 15.00 0.00 12.00 15.00 0.00 12.00
NEH (Capital) 0.00 0.00 0.00 0.00 0.00 0.00
SCSP (General) 40.00 0.00 0.00 40.00 0.00 0.00
Total 2405.36 171.56 2331.70 2405.17 170.15 2331.70

9 2022-23 @ SR U 991 / Revenue Generation during the year 2022-23

Particulars (Rupees in Lakhs)

Sale of Farm produce 42.90
Sale of vehicle, other machine tools 0.00
Application fee from candidates 0.02
Analytical and testing fee 0.00
Total 42.92
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o 2022-23 o S aTed fadiod URErSHTe & W SRRt
Funds received for externally funded projects during the year 2022-23

Particulars (Rupees in Lakhs)

DUS 8.44
FLD 9.09
DST (RDQPMIFR) - Dr. Alla Singh 0.00
SERB - Early Career Research Award Scheme 0.00
SERB - Pre Breeding of Wild Crosses 3.51
SERB CRG - Dr Abhijit Kumar 14.13
SERB EEQ - Dr Abhijit Kumar 10.12
MANAGE-Training Course- Dr. J.C. Shekhar 0.00
DBT Project 0.00
ATMA Training 2022-23 1.67
Agri Drone Project 35.00
HTMA (CIMMYT)-Dr. Ramesh Kumar 13.58
USDA Project 0.00
CIMMYT (Improving Rainfed Maize Productivity) 11.52
Total 107.06
faftar @ 3t Sueferat (Tt weemr)

Financial targets and achievements (All employees)
(Rupees in Lakhs)

RE 2022-23 for HRD Actual Expenditure up to 31st March, 2023 for HRD % Utilization of RE 2022-23
0.94 0.94 100.00
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wifdeR, TermT=eT, 78 Fafer, dar-fafw, wd=fa /

Personnel, Transfers, New Joining, Superannuation, Promotion Existing Staff in position

H/Name

Dr. Sujay Rakshit

Dr. Aditya Kumar Singh
Dr. Shyam Bir Singh

Dr. Dharam Paul

Dr. Ramesh Kumar

Dr. Seema Sepat

Dr. Manesh Chander Dagla
Dr. Bharat Bhushan

Dr. Abhijit Kumar Das

Dr. Pardeep Kumar

Dr. Mamta Gupta

Dr. Alla Singh

Dr. Bahadur Singh Jat

Ms. Avni

Dr. P. Romen Sharma

Mr Praveen Kumar Bagaria
Mr. Mukesh Choudhary
Mr. Vishal Singh

Mr. Deep Mohan Mahala
Smt. Shanti Devi Bamboriya
Dr. Sumit Kumar Aggarwal
Mr Priyajoy Kar

Sh. Raj Kumar

Mrs. Komal Sheokand

Sh. Permod Sharma

Mrs. Kamlesh Malik

Sh. Prashant Garg

Sh. Bhagesh Sharma

Mrs. Sandeep Kaur

Mr. Samir Kumar Ray

Sh. Ram Kishan

AT /Designation

Director

Principal Scientist

Principal Scientist

Principal Scientist

Principal Scientist

Sr. Scientist

Sr.Scientist

Sr.Scientist

Sr. Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Scientist

Sr. Administrative Officer

Sr. Finance & Account Officer
Assistant Finance & Account Officer
Assistant Administrative Officer
Assistant Administrative Officer
Assistant

Assistant

Sr. Technical Assistant (T4)
Skilled Support Staff

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

Sr. Scientist & In-charge
Sr. Scientist

Sr. Scientist

Sr. Scientist

Scientist

Skilled Support

Regional Maize Research and Seed production Centre, Begusarai, Bihar

Dr. Shanker Lal Jat

Mr. Kamal Vats

Mr. Rahul

Winter Nursery Centre, Hyderabad
Dr. J.C. Sekhar

Dr. N. Sunil

Sr. Scientist & In-charge = Agronomy
Sr. Technical Assistant (T4)
Technical Assistant (T3)

Principal Scientist & In-charge
Principal Scientist

YT /Discipline

Plant Breeding

Agronomy

Plant Breeding
Biochemistry

Plant Breeding

Agronomy

Plant Breeding
Biochemistry

Plant Breeding

Plant Breeding
Agricultural Biotechnology
Agricultural Biotechnology
Plant Breeding
Agricultural Biotechnology
Agricultural Extension
Plant Pathology

Plant Breeding

Plant Breeding

Soil Science

Agronomy

Plant Pathology
Agricultural Extension

Plant Breeding

Agronomy

Entomology

Plant Breeding
Agricultural Biotechnology
Staff

Entomology
Plant Breeding
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Dr. P. Laxmi Soujanya Sr. Scientist Entomology
Dr. K.R. Yathish Sr. Scientist Plant Genetics
S. Amar Nath Skilled Support Staff
Transfer
Name & Designation Date of Transfer Transferred to
Mrs. Seema Sheoran 06.10.2021 IARI, Regional Station Karnal
Sh. Ashwani Kumar 08.12.2021 IVRI, Izatnagar
Transfer From
Name & Designation Date of Joining Transferred From
Sh. Raj Kumar, Sr. Administrative Officer 18.10.2021 NRCE, Hisar
Mrs. Komal Sheokand, SF&AO 01.11.2021 ICAR Hgrs.

Mrs. Sandeep Kaur, Assistant 27.12.2021 RS, ICAR-IVRI, Palampur

Scientist on Study Leave

Name Time period of Study Leave Institute Name

Mr Praveen Kumar Bagaria 05.01.2019 to 04.01.2022 Punjab Agricultural University,
Ludhiana

Mr. Mukesh Choudhary 28.10.2019 to 27.10.2022 University of Western Australia

Mr. Vishal Singh 18.12.2019 to 17.12.2022 Utah State University Logan, USA

Mr. Deep Mohan Mahala 26.10.2020 to 25.10.2022 IARI, New Delhi

Smt. Shanti Devi Bamboriya 26.10.2020 to 25.10.2022 TIARI, New Delhi

Staff on Deputation

Name & Designation Time of Deputation Deputation Institute

Smt Seema Khatter 03.11.2020 to 02.11.2022 TIARI, New Delhi

Promotion

Name & Designation Date of Promotion Promotion Post

Dr. P. Laxmi soujanya 21.04.2021 Sr. Scientist in next Higher grade

Dr. Suby S.B. 30.06.2019 Scientist to Sr. Scientist

Sh Pravin Kumar Bagaria 01.01.2021 Scientist in next Higher grade

Dr. Krishan Kumar 01.07.2019 Scientist in next Higher grade

Dr. Alla Singh 01.01.2020 Scientist in next Higher grade

Dr. Mamta Gupta 01.07.2019 Scientist in next Higher grade

Dr. Chikkappa G. Karjagi 21.04.2021 Sr. Scientist in next Higher grade

Dr. Manesh Chander Dagla 10.02.2022 Sr. Scientist in next Higher grade

Dr. Bahadur Singh Jat 05.01.2021 Scientist in next Higher grade

Dr. K.R. Yatish 30.04.2021 Scientist to Sr. Scientist

Dr. Bhupender Kumar 01.09.2019 Scientist to Sr. Scientist

Sh. Mukesh Choudhary 01.01.2021 Scientist in next Higher Grade

Dr. Abhijit Kumar Das 15.09.2021 Scientist to Sr. Scientist

Dr. Bharat Bhushan 10.02.2020 Scientist to Sr. Scientist

Sh Prashant Garg 06.10.2021 Assistant to AAO

Sh Samir Kumar Roy 30.03.2018 T-3 to STA (T-4)

Sh Kamal Vats 25.03.2018 T-3 to STA (T-4)

Staff Positions of ICAR-IIMR

Type of Post Approved by D/O expenditure In position Vacant

Scientific 42 31 11

Administrative 21 8 13

Technical 5 3 2

Supporting 3 3 0
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