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PEVICKI

THIFI—ARAIY HFbT THIT Heer (ICAR-IIMR) 5141 Sgva 3iael IR FHfad Heaep1
e RIS (AICRP) ¥ BafT 8, Siifs 9Rd # Ae9 YR | BHdl R S-em
RIS € S SR H ol 3IRadl AR Ffad e aRASHT =i @ Aedd d GHp
T & ol waaT orgde™ Ud e 3 9IS Jgal &1 HaIfSd B dTell UHAM TSR 6=
g W91 AU B U I U B oIy FBT BT ARG g deey IR R a7 <7 8
$PT Sdoid SaTeNvl § &b Sigl 99 1950—51 ¥ 9Rd ¥ AT S1ed dad 1.73 fAferaT e o
ST fh 99 202021 H G@HR 31965 AR ST T Ugd AT & SAH AGHI & Uddl B ABRI
% IPd 3R IAEHAT H g D AT JER BA Il TATRAT BT ANGM © I8 Td DI AT
2 &b a1 o aTel UICH AabT (FUIGH) HhR (QMSRUATT 202 AR MSaIUHATd 203) STd!
UEAE 20—22 IS, 2020 B SR 6441 ¥ Hahl HRITAT & SRIE B T8 I, B 1 ST,
2021 BT ISYH MG & AegH | SMOGRIT fHaT A1 o SHS ITATEl, Aadbl & XAHH ollh lsc (SIgerdl) AT
P fIog IfRIY & Wid & ®U § IR Tdbl g€ g+, AMSUATS 11, ST 12, MSUATS 13 31N SMSUHTS 21 Bl
I PR IET & 19 FHSICT S991 & Ad ¥ 3@ dF A1 Gl BT ATTARNGRY fHa1 S gaT & a8 2021 & QR
9 FHSIAT SO R EER fhy Ty

SUS U TG Idedl & ol FahT B & ATIARIS R H IR A S TART IS B DI Q=T H AP0 &
A ¥ A ATl @1 e aXe iR STdI Gold dRe S -aed R HI AT g1 AT 8 AR - AR

# A<l & #2020 & SR AFG 2T TS A8 BN SUANT HA U AT i d (Qoirdl) § GRfera a1 Jaamr
THATSH (11,674) B Iea—2wye Sfieed d&ror auiF §RT B8 GUR 3§ M JfGHT $I U B & ol Udh a1 Had
IOT & U Gd IO Joraedl H GeIR oA & 3felTal, slferar auil # Seifie SRexdl & SR Iod GHIIdAST Hab]
BT fIe™ S GuR f6y o @ €7 O SU MUR Bl TERS 9 GHsH & folt S+1d ged Ud dreififeal & Arem |

O U9 TG el Il Bl Aaled fhar 97 81 8 Sld Weifia] sgyani & Aead  Bd R BRiHH Bl 9erd]
S @ oY, 39 @ & SRM URUF dIo—ga~ AlSd 3IYdD] Pl ITANT IR SWHICTURI Fadhl & oly T oI
39 fIgT goi SR SUicRYT UIeidie [AwRid iR U fdbar Tt

BTefifdh, HIRA @I 3.0 T/ TIIR IARHAT P KR 56 1/ TICIR & dfRad 3 I 980 PH & WRA A 9 IATGHT
3RS H IR ITATaRYT S8t Adhl IcTa & B b BT T AlMTg—diad] T AT 8, Bl AT Haell I rafiaamail a1
G AN & 9 aRAADHdT ¥ UINd dcd STANT gaaeierar & fofg smgafdie agias), dic, T, araHre AR 79 a-1a
& Ui AR, oid 31 B & Jdgd & foy bae fAfdedieror, daR—F1ERa Tegom gda ot 9ia dveT By
TRl JMME & [P | Tofdy FIC AddHT URMhAl &I YW BT Bl 9gdl Aedr & ay¥ & SR Ul drenfifear
R P IS WA A W P AR ARTIeP T STerary el § $ael el 3R s AgherTdl § daa e

qY 1950 B TP P SR 3T YRMAD (el § 39 IRATGHT & 3(aid, Hahl Bl YNIRE 3fAdT fam] gRT dIR &
g (Al H IR BRI bR gad H Sla— Haftd bl aigd A dn f[ARie 9adb! gha B Gax (el 3
fqHre AR H I §RT 64 91 A AT MO A9 A A HaAT B S &l ©

AT RO SR HHTd, YAtk Ui Heed, STREd Sa SU—3arel Je #RT Ma—A-T 1Rd & Aed 49
Sad faedR U4 oSeRa $1ieH It O 8 o9 S Wik a6 Wreifial o ugam 4 Aeg el € vfi-fIemw
AR (ABI) & T8d, ®s Add AIRT SIS F91¢ MY iR AATaeiRe afrerr afsd &y 10 o 2021 & SR,
BIfds ABHRI B TR G & ITao[E ALRAT §RT HDBT JTHALT TAT $HD TROTHI BT [HAMT T Ugar & AT—HATS
I GRRIEToT ve arar FHior B feen d Seeraeig wAT fBAr M € WRAM A WRA H AEhMS Bid AMEH Bl B
y§ee H SIFTadhd] YaTl &R & fory faf=1 voif~aal S dgad g™ &l @re ud Y Ao Al 2nfid 8, Bl STexd
3eTRT RERIT FaT¢ ye= & ot AAEdR & w9 3§ W BM T

RS
gorg fera
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3GG 9 3T fsta

——
HTH3TU—H1.H.317, 9.
ICAR-IIMR

anféfe vd gafaxofia Rerar & wrer wa@r iR wawT
TR HR gonferal &) SATRHdT, drvysdr
et yfiruef &1 9|

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

environmental sustainability. .

(’

HFPHT DI Wl 3R SWINT A I3 IT Ay ©U 9 s A
S @ g S iR sitelfie a3 4 duar a1 JISFIR Yo &g
HqPT MR AGHT MATRT ST & @rel, ART (BIS)
d 3Menfire IguanT § «aus w9 9 gfg HAT

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, born out of All India Coordinated Research Project
on Maize (AICRP on maize), the oldest among the co-ordinated crop improvement research
projects in India, is the sole national institute to address Maize for the entire nation through
its AICRP centres distributed across the country. Genetic enhancement of maize for yield
continued to be the major focus of maize research, due to which the production of 1.73
million tonnes (mt) during 1950-51reached 31.65 mt in 2020-21, a quantum jump. This can
be attributed to an increase in area and productivity of single cross hybrids and adoption of
improved crop production practices. It is a matter of pride that two Quality Protein Maize
(QPM) hybrids (IQMH 202 and IQMH 203) which were identified during 64th Annual maize
Workshop during April 20-22, 2020, were notified through gazette notification on January 1,
2021. In addition, four maize inbred lines, viz., IML 11, IML 12, IML 13 and IML 21 were registered in NBPGR,
New Delhi as source of resistance against Turcicum Leaf Blight (TLB) of maize. The institute is continuously
making efforts for commercialization and strengthening of seed production chain. So far seven hybrids have been
commercialized through 19 MoUs. During the representing year, 9 MoUs have been signed.

To accelerate its stride to improving genetic base of the crop for yield and stress resilience, the germplasm base
has been widened by new introductions and creation of new variations through heterosis. The institute has taken a
massive step to introduce artificial intelligence in crop improvement by high-throughput digital characterization of
all the maize germplasm (11,674) conserved at National Gene Bank (NGB), using Unmanned Aerial Vehicle during
the winter season 2020 at Begusarai. In addition to improving yield and nutritional quality, improvement according
to industrial needs is also being addressed in recent years such as the developing high starch maize. Further, in
depth understanding of the basis of yield, quality and stress resilience is being addressed by basic research through
advanced tools and technologies. To boost the crop improvement programme through biotechnology applications, a
robust in vitro regeneration and transformation protocol for tropical maize using mature seed-derived nodal explants
was developed and published during this period.

The average maize productivity in India of around three tons per hectare is far behind the global average of 5.6 t/ha, and

is attributed largely to weather volatilities of rainfed environment, where the four-fifth of maize production area lies. This
realization lead to inception of research on climate-smart maize technologies such as genetic enhancement for nutrient-
use eEf[Iciency, tolerance to insect pests, diseases, heat, and moisture stress, crop diversification to manage ground water
depletion, development of precision conservation agriculture practices like sensor-guided nitrogen management etc. The
progress made on such technologies during the year would help in crop intensification and wider adaptability to different
geographic and climatic regimes of the country.

The institute has evolved over 64 years of its service to the nation through AICRP on Maize from its initial agenda
of improving land races during 1950s to the releasing of normal and specialty corn single cross hybrids, including
bio-fortified varieties.

To extend the proven technologies to stake holders, the institute operates a vibrant extension and outreach programme
though Frontline Demonstrations (FLDs) and various sponsored programmes such as Scheduled Tribe Component
(STC), North Eastern Hill (NEH) component, Scheduled Caste Sub Plan (SCSP), NSFM, and Mera Gaon Mera
Gaurav (MGMG), which helps to penetrate the technology to the grass root level. Under the Agri-Business
Incubation (ABI), several maize-based products were made and hands-on trainings were conducted. During 2021,
despite the COVID pandemic, the institute made significant progress strides in maize research and outreach of its
outcomes to farmers, as well as training and capacity building. The institute also acted as the consultant for the
Food and Agriculture Organization of the United Nations for its interventions to create awareness in managing the
invasive pest fall armyworm in India.

Sujay Rakshit
ili
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3rfereer

MANDATE

faf¥rse #Aa®1 Afza ddHT 1 IAUTRHAT AR IATRA Bl
93T @ SN HIfdd Ud BRINIuRS Jqaa BT |

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

fafaer ¥ Serary uRerfodl @ foay Suyea ulenfifear «
g &)1 oq SgAe U4 IR gL H Had AT |

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

Sd glrenfafeal o yarR, gaar fAEfor iR
faerasiia due wernfd 31|

Dissemination of improved technologies, capacity building
and developing linkages.

BT W ARG ARG wAf~aa e RIS (Temgismedl) &1

g X TR vd nsceda drRised & draff~ad &=-Ar

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




arfter Ufaeaa 2021

ANNUAL REPORT 2021

ARSI~ WITAT HeFehl STHETT HEATT Eé

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH  1x

taterse ARl

WA — R Al ATHE FI (CAR-IMR) ERT
T BRIc] & SeUTEH, SUTGehd] 3R STHBI Tl Bl 96T &
Iqew W HoMd, HRIAIIRS T YR JFEem fbam
ST 2 | SRR & SR HRiehd Ry i &3 W dfed
2 I wud GUR, Bud T T4 e gRe | fosiia

SITHBTRT 1305 TT JTSUATT! 1539 & U dTshAI BT el
35.46 fadcel Uo-d dIol Saare fhar T 3iv fafdr=T wreal,

RIS U9 1Y IS IUTEh Toil~adl Bl STl AT b SR
3L BT TS | $HD STelTdl, TR & YA | TS

yrenfiferal &1 GHIOM JARgA WRATI Al DT T
ORI & Ag| ¥ BT ST & IR TR U9 JScRa
q% fbam SITm 2 | a9 2020 & SR, FRAM GRT SFHT,
S fdem, Weififeal & araarfiery qur emseRd
i JeorEe 1 U AT & TS ¢ |

T R

TP B GUR T 8 & SR R Haehl AJHTH
TR BT J AT HFhl $ SMAID qGIae] W Divad
B & | B GER PRIFH BT BIbd AR (b T U
AeHAl D1 IcUTG e DI GURH, Sifdd T ifdd qrl B
RIS T& Torac faRIvarstl &g sMsed gfg W afad g |
TG 37T, 39 TS H BIHd BT 73T M fIHRid Searal
BT ATTIGR HAT ¢ |

fafegd vd sfrgfod dax

Ty 2020 F IR, fEATE 10 JeTS, 2020 HT Y el B oIy
el A1, AORLET Ud foedt Ffad R deii 3u | ol
84dl doF H IR Wax fHWAl AWA TAREATE 1
(ersvATTRdIvd 1530), TedRigE 2 (3METAdIvE 1535),
vadRfiva 3 (QSuATAd 1540) dT UALRNAUA 3
(SroremRTadt 1305) BT welt T B forg SN Td arfdgferd
fepam 72T | YARIUATE 1 Ud RUOH Faw R 9o
fETeIB (0.73%) T TSI (3.03%) P AT & | TerdIRiTga 2
U TerdriiTg 3 ufud fhed § R Sea uifthT gfterd @
STafd TerdIiTUe 3 Uab delpie |eps & foraH Ied T dferd
ISR (THURTET 1) U W 8| 3¥d fean, fodid 20-22
3100, 2020 BT AT 6391 AMNH HaehT BT T SR af
RIATH FaRl D1 BT TS | WIH gNT [AHd @ T3 I
Sla-daftfd  (ER-wiceEs) dax fee @ fGAid 16
SETER, 2020 I fded @rey o & fgaR W AT YTl
STl §IRT RIS bl FHIU febam 77T |

AIDT B FHY (BT AT SITHAIRTT 1301, SITHSTRUT 1308,

Vv

fheTl T AT UaTH [ 1T |

3G ARA TR S GRAGHT T&T & Sjad
TR et BT = / ANTE™

W 201920 & IRM, AHRI HIBT B UiF GARed H
TdIE—1 ¥ el # Y= fhar Tr SR Hadr $ A
yfaftedi Safds diae @l & F” fbwll $l vaagdies |
TdIEI—1 H Y {7 | W% 2020 $ SR, U RIICH
AR e P T2 H W0 2 UI=Ia [haT T el
AR A3 B IR GAfted! Td IR RUITH &I TRIgdre |
YA # U= o T | SR aRad! e e (A 2) |
T Wie B Gh) [ DI TSI & TIc—1 § Uwd
e TIT | T T UGE HHR fhel GIRT @RI 2020 & QR
3R 25 yfafted! gRT Jd 202021 & IRM RIS IR
A ST URATSTT W § INTaT ferdn TR | : Rl
202021 & TR TRATSHIRMRYT TRT Weqvr # IR yfafieat ik
GRIH 2020 B QR HIDT Bl A FR (bl gRT ARt
IR T ST URETSHT § IRTer faam 1 |
TRIETOTHS G (el T i

T I R el IR e (b (Sl fl) & ATl 7l Bl
32 QRIEOITHD Hax el BT Hedid a1 TT | 2 A1
T ReRAT & JMER W & WIETHD GHR (e DI Uga
P T3 | AT URUFAT H, TIB 2020 S IRM Gl 38 T
B BT el fhdT T | T IUS & foIQ 18 B H o
dal 7074 B go H SeorEng od TR g |
ARTHINR TS THU, SR H &l A & fofy a4 3=
SUGTIIE HPR DI U G & (ol 545 WILTVHD GBI D
U WE BT Jedich [T 73T | Heg¥ GRUGad] & Jfeiid 121
AR GG 3R ol URUFAT & T8d 10 Febr FarerH! o
T uRudaar Fgl B IS TP & Jahldel dEaR IU
TR 88| WU% 2020 @ SRM, Soa By MY 275
TRIETOTIHD AR & Ueb T Bl Jedich STARR IR I
4 foha TRIT SIR SR AT I H IS A (e Dl
Tl H BT 12 T 17 YRISTOTTCHSD Gl 4 10 Ufrerd 4 SfSd
P! IS YRR g8 | GO W% 2020 & GRM Bl AR
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e (el & |1 U REAITH W0 & 45 TIeTOHD HepRI
BT i [T T | SABIO AH GaR AT 9544 I
Qo H & WRIHS el da] YGei fobam | o 4
G 2020 B SR 15 WLV 6l Bivl GbRI & b IT
&1 qeid fopar T forad <1 O el o gor § we
HR TR YT 77T |

TR BT FAIC

94l DI PRIGH BT HoTgel! YT BRI & JAIoH | N1 e
I B T AEE T Y AH ARG Rh B,
sforiiga fovafdencr, Wgad o0 S@Rar & ¥yl
quHl @ Al Wikl B o fhar war| g R
(CiMmYT), MRT ¥ fIRT AaaT |idl @ 84 7Y Gial & WRIQ
Pl TS ORI I DI (55), UMa@le (19) TAT 96 DI (10)
M & |

TS T eI qUr

AV GRT SAICEIUT $R Y Ugdl U Bl 60227
TG DT SYART BReb 350 fAfder HarepT 37ct: Uil aeHI
TGl AT Uel (AMP) BT @eorauis fepa T1aim | arraret
3erar TR BT I fHAT AT 3R gl
HEET 39 | ©: GUIfdd SU GRaHRI B Ugae ol TS |
URIE Y- 3 ¥ =T o7 @R 9 W Siequud & fofy
AR f&ar o w&ar g1 O a9 ®IHl W 6527 Igwud
THGTYT & HI—H1 Tadbag Ul 4 91 x WA 269 & 7Y
BT Y I 198 F 8 ARIMSUS BT AE0Taui diol 3R UifeT
far=rerTati @ forg febar 12T | et 15 TV (U9 U9 Ud <
TMYoT) T AT Gt & et fafi= fearel @ forg fasa
T 3R TORIF 10 B BIgdR 1 OREAT H T IR 2 |
IR faRwerell & fofu Hel egeive faveryor g1 €9 #el
IV AT AR RIS AT YART 4 ferd by 7Y
RIS H T AUR W (Hgoilell w2rd B IWIN Gh
T 19 SIH) 229 S & UEA DI TS | THYHRIR HOR|
WY AHE HfHT DI el 27 ATdTal 3aT YTYeTeT T AeTorqoi
SUS H ANTET B dTed TOT & fofy febar a7 Forg fet amedt
HAR DI I (NRPE), Ui HAR 41 Fqal HI a1 F&
(NKPR) T 9T ISl T ¥R (HSwT)| U dTell HaR @l
W () B folv B, U4 BaR 9 srerar I o |
(B%) @ fory 19 o |l 95 @1 9R () o e o &
feTg arer STaTe SferdT UYele $I Ugar Y: e Ao
?g @ TS| THUHIR WHISA & MR TR QMETEl 3ferdl
qTgere # got 3 favond Tg A 9| Jd 2019-20 @
SR R | Gl 500 3it: YT GBI BT Tedid fdha
T TR HAHS o 7 YA (TADBITE 193—2) Y Gl

Vi
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4 1] 3¢ IOl ABH! ¥ Bl A U UTg TS | W
2020  SIRT AT H 400 3fci: YT GABAI B STel Bl Tg
ST81 11 49 H 75 faded /2. @ Sod ST ST §of @ T |
D ], 776 SIAYHU B AU BT AT R qY
2014—15 ¥ 2018—19 & QR S by Y YrUIC STl B
JER W I Y 898 ek UGIA GUbHAI BT YUMIDRI
IRl & 3feid URATSHT H T 1T | 376Ta Hesl &
foTy Yheeralel 8 9edR feIl faaw (GDD) @1 AFTDHIHRUT
febam T2 | SAferpreT SFICH, #egd q Usl! dveAl @ fory
SITSIST H A 800 | 900, 900 ¥ 950 T 950 H 1000 THSIe!
& 4 =g ot |

T 201920 & IR, W@ WAV & AEIH W Gl 922 3
YT AThH1 T 1R doch URTTOT o HIEH 3 41 UTYCleT 3efal
T 1 XERE febd T | G 2020 & SR, eI o
T 645 3T TSI GUBAI BT SR SR UHIHROT o
AT | G Gl 805 URART BT S3 3FaAT H 3R 289 YRR
URART BT S2 vl H [ABRIT fobar | /&1 2018—19 &
SR ARTAAR TS THURA, SR H TRl & forg fowifea
HqeehT Hh™I & 13 U IRl T 140 3 TSI GIhAI D
Ud W FT Geald fHar 731 3R A & oRE maiRa wd
IS HT oI @ forg wlerorquls fevam 1 | D2 HiRkers! |
TEA T A S oot & §19 20 HeRes Ud HT §RT AN
3T & ATIH TR G AGUANT {1 O Tl 8 | M0aes R
TR A fafaerdr st it f&ar a7 ofk §9 a1 # 40
IEHUR THUEATR HId]I &l 7S off T8 | RUIUH Ssed 4
fafaerT A @ forg &1 cved & 12T 24 RIUITH 3R 24 AT
FeHH BT B BT T SR ARG ATl @ T |
SUST T4 3MUIfdd STeT S & SR W, 89 SiFuwyl &l
faf= woresl a g aor & 4 aiied fdbar T | favser
TS U AT d1 ¥ s AR GHA! BT SUINT S IR
& HIEZH W el 98 B guId Siae 4§ fafdedr & forg
fepar S |

eIy a1 yore

AHR SH—STS ATl B ¥ ENTed [y TT 126 F3—F5
YIFRRY] W P URARI Bl W—IRET & ARG 4 3
ORI T | Y B! AaTg (EL), ¢ DI IR sferaT eRT (EG) T
9 AR B IR (NKR) @ forw I8 T8 fetar a9
S 3 Yol GshAl Dbl el § Halld I H 3(Uedhd
el A0 off | T fawHed aifieRy & fog o Swed Jer
TelUH 13 U4 UeIUH 14 & W1 WIC DI 3id: TOTd GehA! B
BT PRIIT 7797 3R ST TG Sl # MeRIE lelvl & folg ove
ST (150) T Feuld fHaT ST R&T & | 961 DI Saed ol
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AT UGTT SR @ fof 82 7Y 37c: Yl aRTBH i [y
Q| UH ST SIS 36 # Uil Ul 3—4 Boell ol
IR 317l IS YGRI g 3R U 31 d¥ehA JMSaIigel
46 T U & WY forrgel fed o | WioEed e g6l
B GPR BT AP B & T F T S Qe
farepfRTeT 1 TS | J: Sl 5417 T 3fch: USAT GThAl b T el
54 U CXC BT §1¢ 7Y 3R W # R HoNl SMaRa! &
MR W 14 3(T: YT GHAT ST B TIHA $ BY H 31K 16
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113396 & gdTael § HAY: 18.2 HIIAI, 14.4 T iR 14.0
gfcreTe a1 Sifereh SUS TS TS | I ST A V&l 201920
SR e 500 3T Tl deEHAl $T URMD 9gaR AR Bl
A W gl dlell Jfavl ¥ id q1d & (g Jedi foan
AT | 3T YOI A ATSUAYATHA! 250—2 H Had 0
ST (270 fRcdA/3) TRE @ T 200 H 300
fided /2aR & 919 IUS qof BR arel I 11 37 ToTa
q9ThH  ATH: TS UHTAVHT  250—2, HITHS 155,

TGHA DI R b WU A qUidy (AT AT SHdfdh 24 FHAT H
AR IR UaRId §g | & <wed I Tadball 1105 Td
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Executive Summary

ICAR- Indian Institute of Maize Research (ICAR-
IIMR) carry out basic, strategic and applied research
aimed at enhancing production, productivity and
sustainability of the maize crop. The research
programmes of the institute are built around three
major theme areas: Crop Improvement, Crop
Protection and Crop Management. The technologies
developed are validated through All India
Coordinated Research Project (AICRP) on Maize
and the validated technologies are extended to
stakeholders through extension and outreach
programmes. Further, we focus on
commercialization of developed products so that it
fulfils the ultimate goal of improving the national
maize production and productivity. During 2021, the
institute has made significant achievements in
research, product development, commercialization
and extending its technologies to farmers through
outreach programmes.

CROPIMPROVEMENT

Being a crop science institute, the major research of
ICAR-IIMR has mainly been focused to improve the
national maize production and productivity through
genetic enhancement of maize. The crop
improvement programme is focused on introduction
and characterization of germplasm, improving
productivity of the hybrids and parental lines,
germplasm enhancement for resistance to biotic and
abiotic stresses and quality traits. Significant
research progress under the crop improvement
division has been achieved by the institute which are
mentioned below:

Genetic stock registered

Four maize inbred lines, viz., IML 11, IML 12, IML
13 and IML 21 were registered in NBPGR, New
Delhi as source of resistance against Turcicum Leaf
Blight (TLB) of maize.

Hybrids release and notified

Two QPM hybrids (IQMH 202 and IQMH 203)
which were identified during 64th Annual maize
Workshop during April 20-22, 2020, were notified
through gazette notification on January 1, 2021.
IQMH 202 has been recommended for Punjab,
Haryana, Delhi, Western UP and Plains of

Xiv

Uttarakhand with moderate resistance to MLB and
spotted stem borer with yield potential 72 g/ha.
IQMH 203 has been recommended for Rajasthan,
Gujarat, Chhattisgarh and Madhya Pradesh with
Resistant to Fusaruim stalk rot (FSR), moderately
resistant to Curvularia leaf spot (CLS) and spotted
stem borer with yield potential 63 g/ha.

Seed production and commercialization of maize
hybrids

In the recent past ICAR-IIMR has developed and
released total 12 maize hybrids through Central
Variety Release Committee (CVRC) under different
categories (three each in normal field corn, quality
protein maize, baby corn and popcorn). These are
recommended for different zones and seasons such as
for rabi (02) and kharif (10 hybrids) season
cultivation. Besides release, the institute is
continuously making efforts for commercialize and
strengthening of seeds production chain. So far seven
hybrids have been commercialized through 19
MoUs. During the representing year, 9 MoUs have
been signed.

Maize Genetic Resource Management

Twenty-four maize genotypes were introduced from
USA to strengthen the high oil maize breeding (EC
1076082 to EC 1076105). Further, under CRP on
Agro Biodiversity (CRPAB) of Maize the institute
undertook the massive exercise and characterized all
the maize germplasm (11674) conserved at National
Genebank (NGB), during winter season of 2020 at
Begusarai. Data on 78 traits and drone-based data
capturing was also under taken as a part of high
throughput datarecording. At Hyderabad, during rabi
2020-21, 512 inbred lines were maintained in field
and 465 inbred lines were maintained at Ludhiana
during spring 2021. Twenty-nine pools were used to
extract new inbred lines; plants were selfed to
advance to S1 generation. These 29 pools were also
grown for maintaining through bulk pollination. In
kharif 2021, 368 families were advanced from S1 to
S2 generation through selfing.

Specialty corn breeding
Fifteen sweet corn inbred lines with positive GCA for
important yield contributing traits were identified.
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Heterotic grouping of 55 sweetcorn inbred lines was
carried out, of which 30 aligned with LM 13 and 25
aligned with LM 14. Thirty-six experimental crosses
were evaluated during spring season 2021 and
promising hybrids were identified. To develop the
CMS based baby corn, a total of eight lines, viz.,
MLSP 10116, MLSP 10117, HKI323, HKI 1105,
1710410C2,IMR 284, IMR 331 and IML 127-1 were
converted into CMS lines. Further, a set of eight
experimental babycorn hybrids were developed
through crossing of CMS lines which were evaluated
during kharif season 2021 at Ludhiana. The silage
quality of hybrid PMH 1 was analyzed for planting
density and sowing date; for silage quality, all silages
exhibited good ensiling characteristics at all dates of
sowing and plant densities. However, improved
nutritive profile, better feeding values, higher in vitro
potential and good fermentation characteristics of
hybrid was observed in July15 sowing.

Breeding for abiotic stress

Actrial of 200 newly developed inbred lines including
some released inbred lines was conducted at
Begusarai under normal as well as drought
conditions. Under managed drought environment,
top 20 inbred lines recorded >2.29 t/ha grain yield
whereas top eight inbreds yielded >3 t/ha grain yield
under drought stress environment. Only seven inbred
lines out yielded the best check inbred LM 13 under
stress environment. A separate set of 196
experimental maize hybrids along with four check
hybrids was evaluated under normal and drought
environment at Begusarai during rabi 2020-21.
Performance of two hybrids, viz., MIL 2-1062-1-2 x
BML 7 and BML 6 x MIL 2-3470 was better in both
normal and drought environment. Further, a set of
275 experimental maize hybrids along with five
check hybrids was evaluated under normal and water
logging environment at RMR&SPC, Begusarai
during kharif 2020. Twenty hybrids under normal
environment and 18 hybrids under water logging
were superior to best check hybrid under normal
(DKC 7074) and water logging environment (Bio
9544), respectively. A set of 275 experimental
hybrids along with five standard checks were
evaluated under optimum and heat stress
environment. Under heat stress trial 68 entries out
yielded the best check hybrid P 3522. Three
experimental hybrids, viz., MIL 2-975-2 x MIL 2-
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571-1,MIL2-406-2 x T3 and MIL 2-1298-1 x LM 13
showed good performance under normal and heat
stress environments. However, as the stress was
suboptimal the data need reconfirmation.

Further, 100 maize inbred lines were evaluated in
replicated design to study the effect of two post
emergence herbicides i.e. tembotrione and
topramezone. Phytotoxicity of tembotrione was
observed in some of the inbred lines after 7 days of
spray and one inbred line (MIL 2-3492) showed
severe toxicity.

Breeding for biotic stress

Two trials were conducted one with 60 lines (Trial 1)
and other with 150 lines (trial 2) to screen against
Turcicum leaf blight (TLB) under artificially
inoculated field conditions. In trial 1, the following
lines were found to be resistant (<3.0 rating) IMLSB
1041-4-1, IMLSB 446-2, IMLSB 343-2, DML 16,
IML 15-113, KDM 71412, VL 1110195, JCY 2-7,
KDM 71412, PFSR R3,NAI 178 A at Mandya centre.
In trial 2, four lines, viz., EC 619334, EC 672689, EC
612071 and CML269dv shown the rating <3.0 at
both Mandya and Dharwad location. In a genome-
wide association study (GWAS) for TLB resistance
in tropical maize identified 22 significant SNPs
associated with TLB resistance with maximum SNPs
on chromosome no. 4. Screening of 200 maize inbred
lines against MLB during kharif 2020 found one
resistant inbred line at Karnal and one inbred line at
Dholi centre. A set of 100 inbred lines were evaluated
against fall armyworm (FAW) under natural
infestation during kharif 2020. Fourteen inbred lines
showed less incidence of ear damage along with high
yield potential. MIL 2- 49-2 was one of the best
performing inbred under FAW infestation. A set of 25
maize inbred lines along with three checks were
evaluated against spotted stem borer during kharif
2020 at WNC, Hyderabad. Two inbred lines (MIL 2-
882-1 and MIL 2-1043-1-1) were identified as
moderately resistant.

Breeding for quality traits

A set of 224 lines was evaluated at Ludhiana and 40
most promising lines were identified with higher
tryptophan content (>0.8%). Toward diversification
of QPM germplasm, new QPM lines were developed
by using the background of normal maize lines as one
of the parents after crossing with QPM lines. A set of
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such newly derived 74 lines was tested for
tryptophan content and out of these 74 lines, 40 most
promising lines have been identified for high
tryptophan content which are listed below. For
enrichment of lysine, tryptophan and ?-carotene LM
13, LM14, LM 15 and LM 17 were targeted for
introgression of opaque2 (02) and crtRBI1 allele
independently. The NILs carrying 02 gene have
shown higher tryptophan which varied from 0.56 to
1.10% of the total protein. Some of the converted
NILs showed more than double the level of
tryptophan as compared to its original parent. The
provitamin-content in the reconstituted hybrids was
4.35 ppm (Improved PMH 3) to 5.44 ppm (Improved
PMH 6). To develop the waxy maize, crosses were
made between donor (Pusa Waxy 55411) and
recurrent parents (UMI 1200, UMI 1201, UMI 1230)
during kharif 2020. The confirmed F1 plants were
crossed with respective recurrent parents to generate
BCI1F1 generation. To improve the amylose content
in maize, parents of HM 5 (HKI 1344 x HKI 1348-6-
2)and HM 12 (HKI 1344 x HKI 1378) were selected
as recurrent parents, whereas P1643420 and 510B
were used as donor parents. The individuals of
BCI1F1 generation from each family, viz., HK 11344,
HK 11348-6-2 and HKI1378 were genotyped with
the foreground marker (sbell) and were advanced to
BC2F1 generation. Foreground positive BC2F1
individuals with high background recovery were
advanced o BC2F2 generation.

Pre-breeding

Two advanced backcross populations (BC2F3) were
generated through crossing between LM 13 and LM
14 with Zea parviglumis. Molecular characterization
of different accessions of 25 wild species of maize,
viz., Zea maxicana (17), Zea luxurians (1), Zea
dipploperennis (2), Zea nicaraguensis (2) and Zea
parviglums (3) were collected from different sources
to diversify the maize germplasm and six parental
lines, viz., LM 13, LM 14, BML 6, BML 7, UMI
1230 and UMI 1201 were carried out using 37 SSR
markers to characterize the wild and normal maize
inbred. Based on the 37 SSR primers, 31 maize
germplasm including wild and inbred lines were
classified into two clusters. It indicates that wild
species are distantly different from cultivated inbred
lines.
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Biochemical characterization of maize germplasm
Screening of germplasm for amylose to amylopectin
ratio showed the non-availability of high amylose
lines in Indian germplasm as most of the lines
possess higher amylopectin content. Two high
amylose mutants procured from USDA were
analysed for starch digestibility characteristics. A
positive correlation has been observed between
amylose and resistant starch content. Scanning
electron microscopy of high, low and moderate
amylose samples showed that starch matrix of low
amylose lines was scattered relative to high amylose
which have dense matrix. The higher density leaves
no room for enzymatic activity leaving indigested
starch fractions in the high amylose genotypes.
Diversity analysis was performed among amylose
extender (ae) mutants and normal maize lines. Apart
from this a single kernel rapid method named "Cut
Grain Dip Method" was developed to analyse
amylose content in a large set of maize lines. On the
basis of regression equation the method was
standardised as a successful preliminary method for
the estimation of amylose content in maize. The
regression equation depicted a significantly inverse
relation between amylose content and time taken for
maximum colouration to reach. A ready reckoner
table was developed to analyse the amylose content
through CGD method.

Extraction and stability analysis of maize
anthocyanins

The tristimulus patterns (L, a, b) and other color
attributes of kernel and flour of indigenous landraces
and exotic maize lines was noted. Purple or dark
maize has more polymeric density as compared to the
yellow, orange or red maize. The antioxidant activity
of purple maize was higher as compared to the blue
and red maize germplasm. The anthocyanin content
in freshly harvested silk and stored silk for 3 months
in refrigeration were compared and it as found that
the dried silk has substantially lower anthocyanin
content. Preliminary results show that zinc
supplementation has stabilizing effect on the
anthocyanin.

Development of a robust in vitro regeneration and
transformation protocol for tropical maize (Zea
mays L.) using mature seed-derived nodal explants

The standardized protocol not only overcomes the
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major limitations associated with the existing and
predominately used immature embryo-based
protocol but it is easier, reproducible, and has either
higher or comparable callusing, regeneration, and
transformation efficiency. To the best of our
knowledge, this is the first report of its kind in
tropical maize.

Purification of extracellular ligninolytic enzymes
Jfrom co-culture of Phanerochaete chrysosporium
and Pleurotus ostreatus

Phanerochaete chrysosporium and Pleurotus
ostreatus are two fungi with potential in bio-
delignification. In order to purify the extracellular
ligninolytic proteins, a co-culture of Phanerochaete
chrysosium and Pleurotus ostreatus was grown using
corn stover as the substrate. Phosphate buffer was
used to extract the extracellular enzymes and an ion
exchange chromatogerpahy procedure was
standardize to purify the enzymes to homogeneity.
Nanoformulation of the purified enzymes showed
enhanced activity.

Meta-QTL (MQTL) analysis for biotic and abiotic
stresses in maize

The MQTL analysis revealed the projection of 33.59
% (128) QTLs associated with resistance against 12
fungal disease across the maize genome. A total of 38
MQTL regions were identified on the 9
chromosomes of maize (Chl to Ch9) possessing
1910 putative candidate genes. Similarly, projection
of 27.04% (53) QTLs associated with resistance
against 11 viral diseases was observed. For abiotic
stress response, total 32 MQTLs on six
chromosomes were projected, possessing 1907
candidate genes against different stresses.

ZRNA designing to initiate genome-editing
programme

guideRNAs were designed for gene editing of
ZmZb7 and wrkyl14 individually, which result in
albino and salt resistance, respectively. Albino
phenotype would be helpful for standardizing gene
editing protocol in maize, while salt resistance
would lead to increase in area under maize by
enabling cultivation on stressed ecologies.

CROPPROTECTION
Crop protection research at the institute is being
carried out in the disciplines of Entomology and
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Pathology to manage insect pests and diseases of
maize. Though maize crop is stressed by large
number of insects and pathogens, spotted stemborer
(SSB), pink stemborer (PSB), FAW and shoot fly
among insect pests, and charcoal rot, maydis leaf
blight and turcicum leaf blight among diseases are of
major concern in India. Host plant resistance (HPR)
is the most economical way to manage any disease or
insect pest. Towards this direction, identification of
sources of resistance is a continuous process. In
addition to HPR, management of biotic stresses by
integrating cultural, biological and, chemical means
is also being explored to prevent economic loss to the
crop.

Management of maize pests

Among 170 inbred lines screened against SSB and
PSB, the lines BM 1644 and DML 1931 for SSB and
MIL 1-11 for PSB were identified as sources of
resistance. Normalized Difference Vegetation Index
(NDVI) was identified as a promising technique for
SSB germplasm screening.

Management of maize diseases

Among 36 entries evaluated against maydis leaf
blight, [(VQH9/VQH9)BIO9544]-5-1-1-1 was
found resistant. To study the diversity in S. turcica,
61 isolates were collected and purified from
Meghalaya, Uttarakhand, Himachal Pradesh,
Andhra Pradesh, Odisha, Gujarat, Madhya Pradesh,
Jammu & Kashmir, Gujarat, Tamil Nadu and
Maharashtra and characterized them
morphologically. Web forewarning models for
BLSB and MLB were developed and validated.

CROPMANAGEMENT

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

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

The conventional rice-wheat-mungbean (RWMb)
system was compared with the conventional and
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conservation agriculture (CA) based maize-wheat
mungbean (MWMDb) system. It was found that
replacement of the RWMb with the MWMDb system
increased system productivity (up to 29%), net
returns (up to 71 %) and also gave huge (80%) water-
saving at Ludhiana. It was concluded that the maize-
wheat-mungbean system can be grown on 5-6 times
acreage with the same amount of water used to grow
one cycle of the rice-wheat system.

Study of different organic nutrient sources in maize
and speciality corn

In the fifth year, the yield of baby corn, sweet corn
and normal maize in organic treatments was
significantly lower as compared to RDF. However,
the gap between RDF and organic treatment is
narrowing down. The integrated use of the organic
and inorganic fertilizer proved to be the best
treatment for the realization of a higher yield of all
types of maize studied.

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

The green seeker (GS) guided N dose optimization
was integrated with the sub-surface banding (SSB) of
the first split N application under conservation
agriculture in maize. The improved N placement lead
to a significant yield increase of 8.5 and 13.7% by
GS-SSB and RDN-SSB, respectively over RDN-
conventional. The subsurface banding of the first
splitdose of N fertilizer leads to enhanced agronomic
efficiency of N by 18.3 and 30.7% under RDF and GS
guided treatments, respectively over conventional-
RDN. Irrespective of the cropping system, the gain
due to residue retention was significant in maize
yield (10.4%) over residue removal under CA.

EXTENSIONAND OUTREACH

Extension programmes

The institute maintains 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
through conducting 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
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Component (STC), North Eastern Hill (NEH)
component, Scheduled Caste Sub Plan (SCSP),
Agribusiness incubation centre (ABI) and Mera
Gaon Mera Gaurav (MGMG). The NEH programme
had a project on "Maize production in NEH region
for sustainable livestock production" has been
implemented in collaboration with CAU, Imphal
(Manipur), CAU-CPGS, Barapani (Meghalaya),
ICAR-National Research Centre on Pig, Guwahati
(Assam), ICAR-National Research Centre on Yak,
Dirang (Arunachal Pradesh), ICAR-National
Research Centre on Mithun, Dimapur (Nagaland)
and ICAR-Research Complex for North Eastern Hill
Region, Umiam.

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 259 ha under SCSP/STC
programme. In West Bengal, hybrid maize has a
monetary gain of about Rs.42000/ha over upland
rice. In Jharkhand and Odisha, the average monetary
gain of hybrid maize over the midland paddy was
aboutRs. 52585/ha and Rs.18647/ha, respectively. In
Uttarakhand, the average monetary gain of hybrid
maize over the summer rice was Rs. 47422/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 for the benefit of the farmers and
agroecosystem sustainability.

Learning platform for diversification with maize in
western IGP

In kharif 2021, ICAR-IIMR initiated a collaborative
project with CIMMYT, SAUs and the state
agricultural department on "Participatory Innovation
Platform on Potential Yield Realization of Maize-
based Cropping Systems in Punjab and Haryana".
The 100 acres of learning platforms have been
established in 7 districts of Punjab viz. Hoshiarpur,
SBS Nagar, Jalandhar, Ludhiana, Pathankot and
Rupnagar and 50 acres in three districts of Haryana
(Karnal, Kurukshetra, and Ambala). Knowledge on
improved agronomic production technologies and
agro-inputs such as seeds of improved maize
varieties, herbicides and pesticides to control fall
armyworm have been distributed to the farmers. In
the first year, the yield realized at the learning sites
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was upto75 gq/ha which showed a hope that the maize
can be inroads for diversification. State Level Maize
day was organized in both the state for convincing the
policy makers and all stakeholders. The district-level
maize days in Kurukshetra, Ambala and Jalandhar
were also held to create widespread awareness of
maize cultivation as a profitable enterprise in the rice
belts of Punjab and Haryana.

Frontline demonstration under NSFM
Inrab12020-21, FLDs were conducted on 95.6 ha by
8 centres in 6 states, benefitting 376 farmers and the
average yield gains in the season was 18.6% (6.7% in
Kalyani to 38.5% in Gossaingaon). In spring 2021,
the FLDs was done on 50 ha benefiting 120 farmers
where a mean yield gain of 36.1% was recorded. In
kharif 2020, FLDs were conducted on 144.0 ha
benefiting 425 farmers in 11 states. This kharif
season FLDs showed a yield gain of 44.2% with
improved technology demonstrated which varied
from 2.4% in Ludhiana to 127.2% in Karnal. The
recently released public sector hybrids like DMRH
1301, GAWMH 2, PMH 13, Pant Sankar Makka 5,
Shaktiman 5, Shalimar QPM 1, PJHM 1, DMRH
1308, 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.

Maize demonstrations for disadvantaged
areas/farmers

Under STC, in rabi season 2020-21, FLDs were
taken up on 50.6 ha of land benefitting 125 farmers
which gave an average yield gain 0f 28.8% (15.6% in
Vagarai to 38.2% in Banswara). During kharif 2021,
502.8 ha FLDs were conducted under this STC
component benefitting 1923 farmers and an average
yield gain of 52.2% was recorded which varied from
17.0% in Vagarai to 161.0% in Ranchi. Under the
SCSP, improved technologies of maize were
demonstrated in 462.3 ha of the farmer's field and
benefitted 1390 farmers. The result of the FLDs
showed that an average yield of 25.7% was recorded,
with a minimum yield gain of 7.4% in Jagtial and the
highest in Rahuri with 82.9%. Under NEH, the FLDs
were also taken up in 60.3 ha and benefitted 194
farmers of the NEH region. The average yield gain of
26.2% was recorded which ranged from 12.5% in
Barapani to 53.1% in Imphal. In research for these
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areas, it was found that feeding green maize has
decreased the population of methanobacteria in the
gut of pigs, which in turn has limited the production
of methane. Therefore, a fibre-rich diet being a good
remedy to improve the intestine digestibility in pigs,
can also be implemented as a strategy to lower the
global warming impact worldwide.

Farmer led Innovations (FLI) and their Scaling up
Mechanisms in Maize

Several farmers' led innovations were collected and
documented on different aspects of maize farming
from different part of the country. Some of the
prominent innovations collected are wind operated
bird scaring machine by using a cycle hub, cycle
chain, and steel plate and table fan blades; indigenous
storage technique of maize; maize sheller;
indigenous practice of detasselling after pollination
etc.

MGMG programme

Seven teams of ICAR-IIMR scientists performed the
MGMG programme in 23 adopted villages across
five blocks and 5 districts of Punjab, Haryana, Bihar
and Telangana. Scientists were in regular touch with
the farmers of these villages through visits, and ICT
tools and organized several activities such as
interface meeting/gosthies, input distributions,
awareness creation and linkage with other agencies
benefitting more than 801 farmers.

Farmer led Innovations (FLI) and their Scaling up
Mechanisms in Maize

Several farmers' led innovations were collected and
documented on different aspects of maize farming
from different part of the country. Some of the
prominent innovations collected are wind operated
bird scaring machine by using a cycle hub, cycle
chain, and steel plate and table fan blades; indigenous
storage technique of maize; maize sheller;
indigenous practice of detasselling after pollination
etc.

Mera Gaon Mera Gauray programme

Seven teams of ICAR-IIMR scientists performed the
Mera Gaon Mera Gaurav (MGMG) programme in 23
adopted villages across five blocks and 5 districts of
Punjab, Haryana, Bihar and Telangana. Scientists
were in regular touch with the farmers of these
villages through visits and ICT tools, and organized
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several activities such as interface meeting/kisan
gosthies, input distributions, awareness creation and
linkage with other agencies benefitting more than
801 farmers.

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. In 2021, one agri. start-up
has joined the ABI of ICAR-IIMR.

TRAININGAND CAPACITY BUILDING

Under the STC, 56 farmers' training/field
day/awareness programmes were conducted in
different parts of the country on various aspects of
scientific maize cultivation, benefiting 2579 tribal
farmers. 1548 households benefitted from the input
distributions. The 37 trainings/ agricultural inputs
distributions/ awareness/ field day programmes were
also organized benefitting 2299 farmers under the
SCSP programme. Various inputs including seed,
fertilisers, chemicals, small farm implements and
farm literature were also distributed to 1385
households under the SCSP programme. Under
NEH, 17 training/ input distribution programmes/
field days/ awareness programmes were also
organized benefitting 792 beneficiaries. Besides
these, 1462 rural households also benefitted from
input distribution programmes. Under ABI, two
hands-on training were conducted on "Value
addition in maize" for the popularization of
technologies developed by ICAR-IIMR.

In addition to the technical trainings imparted on
scientific maize cultivation to various stakeholders,
the institute been deputing its staff for technical and
administrative training too.

AICRPon MAIZE

All India Coordinated Research Project on Maize
(AICRP on Maize) supported by the institute and co-
ordinated through a network of state agricultural
universities is the back bone of concerted maize
research in India. Multi-location testing of maize
technologies under crop improvement, crop
production, crop protection, is the signature of
AICRP on Maize. AICRP on Maize also made
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possible the dissemination of tested technologies to
far flung places of the country.

Crop improvement

During Rabi 2020-21, 127 entries were received for
multi-location evaluation in AICRP under the
normal corn trials viz., NIVT (NIVT-Late: 34 and
NIVT-Medium: 49), AVT-1 (AVT-I-Late: 8 and AVT-
I-Medium 4) and AVT-II (AVT-1I-Late: 4 and AVT-
II-Medium: 6), and specialty corn trials viz., QPM
(13), popcorn (13), baby corn (2) and sweet corn (4).
Out of the total 127 entries, 66 entries were
contributed by the private sector (20 different firms)
and 61 by the public sector. During spring 2021, 49
entries were received for evaluation in NWPZ under
the normal corn trials viz., NIVT (NIVT-Late: 7 and
NIVT-Medium: 40) and AVT-I-Medium (2). Success
rate for the spring trial was 76.0%.

During kharif 2021, 269 entries were received for
multi-location evaluation under the normal corn
trials viz., NIVT (NIVT-Late: 40, NIVT-Medium:
60, NIVT-Early: 26), AVT-I trials (AVT-I-Late: 20,
AVT-I-Medium: 27, AVT-1-Early: 7), AVT-II trials
(AVT-II-Late: 4, AVT-II-Medium: 6 and AVT-II-
Early: 2), specialty corn trials viz., QPM (40), baby
corn (12), sweet corn (10) and popcorn (6), and 10
under open pollinated varieties (OPV). Out of the
total 269 entries, 92 entries were contributed by the
private sector (28 different firms) and the rest 177
came from 25 centres of AICRP on maize. Total 34
different breeding trials constituted, where, one set
was exclusively for NHZ and the rest for across the
zones. Total of nine trial, viz., NIVT-Medium, NIVT-
Early, AVT-I-1I-Early, AVT-I-1I-Medium, QPM I-11-
II, Sweet Corn I-1I-11I, Baby Corm I-II-III, Popcorn
[-II-IIT and OPV trials were exclusively conducted in
NHZ and total seven trials, viz., NIVT-Late, NIVT-
Medium, NIVT-Early, QPM I-II-II, QPM quality,
Sweet Corn I-1I-11I, Baby Corn I-II-III, AVT-II-R/F-
Early and AVT-II-R/F-Medium were constituted
across the zones. Ninety-one entries were promoted
from the first and second year of testing.

Crop Protection

Maize AICRP entomology rabi 2020-21 and spring
2021 experimental trials were aimed mainly for
screening resistance against pink stem borer (PSB),
spotted stem borer (SSB), fall armyworm (FAW) and
shootfly.
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Under artificial infestation of PSB at Hyderabad
location, the entries BIO 9544 (5.8), IMHSB 17R-16
(6.0) and IMHSB 19R-10 (6.0) out of 16 medium
maturity and IT 8582 (5.2) out of 18 late maturity
were found moderately resistant to PSB under AVT-1
and AV-II trials. Among the nine popcorn I-II-II1
entries, only APCH 2 (5.4) was moderately resistant
to PSB.

Under artificial infestation of SSB at Kolhapur,
IMHSB 17R-8 (4.9), IMHSB 17R-14 (6.0) and
IMHSB 17R-14 (6.0) out of 16 medium maturity and
RASI7044 (5.5), HK19569 (5.6), NMH 712 (5.8),IT
8582 (5.9), JKMH 4510 (5.9) and KMH 018 (6.0) of
late maturity under AVT-I and AVT-II trials were
found moderately resistant. Of the nine popcorn I-II-
IIT entries screened against SSB, APCH 2 (5.4),
BPCH 6 (5.5) and APCH 3 (6.0) were found
moderately resistant.

In AVT-I and AVT-II medium maturity group, only
one entry i.e. IMHSB 17R-17 (18.8) was moderately
resistant against shoot fly of medium maturity group
in AVT-I and AVT-II whereas at Karnal and Ludhiana
centres during spring 2021. A total of 95 maize
accessions were evaluated under natural infestation
against fall armyworm in augmented design at
Coimbatore and Kolhapur during rabi 2020-21. The
lowest and highest Davis scores were recorded in
IMLSB 208B (2.7) and IMLSB 800-1 (4.6). A total
of 95 maize accessions were evaluated under natural
infestation against shoot fly in augmented design at
Karnal and Ludhiana during spring 2021. The
following five entries, viz., IMLSB 807-1, UMI
1205, IMLSB 2160, BML 2 and E 9GoTC recorded
mean percent dead heart less than 20.0.

During rabi2020-21, 127 maize entries were
evaluated against Maydis leaf blight (MLB),
Turcicum leaf blight (TLB), Charcoal rot (ChR) and
Sorghum downy mildew (SDM) in different zones
across the country. A total of 49 entries of medium
maturity were evaluated for MLB, TLB, ChR and
SDM across three zones (NEPZ, NWPZ and PZ)
NIVT medium maturity. One entry (IV 8214) was
found resistant against ChR in NWPZ. A total of 34
entries of late maturity were evaluated for MLB,
TLB, ChR and SDM across three zones (NEPZ,
NWPZ and PZ) in NIVT late maturity. One entry
(GH 150125) was found resistant against ChR in
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NWPZ. A total of 10 entries of medium maturity
were evaluated for MLB, TLB, ChR and SDM across
three zones (NEPZ, NWPZ and PZ) in AVT-I-II
medium maturity. The following five entries, viz.,
IMHSB 17R-16, IMHSB 17R-17, IMHSB 17R-8,
IMHSB 19R-10 and IMHSB 19R-2 were found
resistant against MLB in NEPZ. A total of 12 entries
of late maturity were screened against MLB, TLB,
ChR and SDM across three zones (NEPZ, NWPZ
and PZ) in AVT-I-II late maturity. A total of six
entries, viz., IT 8582, KMH 018, PM 18202L, PM
18204L, RASI 5278 and RASI 5640 were found
resistant against MLB in NEPZ. A total of 22 entries
from QPM and specialty corn were screened against
MLB, TLB, ChR and SDM across three zones
(NEPZ, NWPZ and PZ) in QPM and specialty corn.
Only three QPM entries namely viz., BHQPM
418026, DZ-89, QPMMH 2155 were found resistant
against MLB in NEPZ. A total of nine coordinated
trials for screening of different diseases has been sent
forkharif2021.

Crop Production

In rabi 2020-21, experiments were conducted on the
agronomy of pre-release genotypes of different
maturity, tillage and nutrient management,
integrated nutrient management, ecological
intensification, weed management, crop residue
management in traditional and emerging maize
systems, enhancing water use efficiency in spring
maize and agro-ecological options for Fall
Armyworm (FAW) management in maize systems.
The different hybrids of AVT-II in medium and late
maturity were tested at fertility levels and density
levels in four zones except NHZ. The NMH 4140
genotype showed significantly higher yield over best
check at NWPZ, NEPZ and CWZ. The late maturity
genotype PM 18202L responded to high nutrient
levels and density but was on par for grain yield with
checks in PZ. In CWZ, long duration genotypes
tested at two locations and genotype responded to
high fertility levels (150% RDF), however none was
found superior over best check. In NWPZ, PM
18202L, PM 1824L, PM 18208L and IT 8582 gave
significantly higher grain yield over check in late
maturity. Nutrient management in maize-wheat-
cowpea cropping system under different tillage
practices revealed that different tillage practices had
non-significant effect on wheat yield but the system
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yield and system net returns were significantly
higher with zero tillage (ZT) in clay loam soil at
Pantnagar which was at par with conventional tillage
(CT). However, in nutrient management (100%
RDF) showed significantly higher wheat and system
yield as well as system net returns which was at par
with site specific nutrient management (SSNM).
Long-term trial on integrated nutrient management
revealed that maize equivalent yield of system, net
returns and benefit cost (BC) ratio were significantly
highest with 100% RDF + 5 t/ha farm yard manure
(FYM) which was at par with the 75% RDF + 5 t/ha
at Pantnagar (NWPZ). FYM at Maize + legume
intercropping (for economic produce) with FYM 10
t’ha + Azatobactor application produced highest
yield which was statistically similar to the 100%
RDF + 5 t/ha FYM treatment at Banswara. The
experiment on ecological intensification for climate
resilient maize-based cropping systems revealed that
crop yield was statistically highest with ecological
intensification (EI) at all seven locations. Th weed
management in maize systems found superior
performance of Atrazine 1000 g/ha (PE) followed by
Tembotrione 120 g/ha at 25 DAS), Atrazine 750 g/ha
(PE) followed byTopramezone 25.2 g/ha at 25 DAS
and Atrazine 1000 g/ha (PE) followed by hand
weeding at 25 DAS at Gossainagaon, Kalyani and
Banswara.

During kharif 2021, evaluation of pre-release
genotypes under varying planting density and
nutrient levels identified KMH 8322, SYN 916801,
HT 519074 in late maturity group in NWPZ,
IMHSB-19-2 in medium maturity while genotype
JKMH 1481 and BH 417182 in Peninsular zone and
JKMH 1481in CWZ. IQPMH 18-2 was found
superior over best check HQPM 5in CWZ whereas in
sweet corn CP Sweet 2 and CPSC 301 was superior
in NHZ and NEPZ, respectively. Long term trial on
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integrated nutrient management in maize system
revealed that 100% RDF + 5 t/ha FYM resulted in the
significantly higher maize yield at 9 locations except
at Banswara.

Weed management in maize systems revealed that
sequential application at 25 days after sowing (DAS)
after 750 or 1000 g/a of pre-emergence atrazine
application or as tank-mix application at 15 DAS for
tembotrione (120 g/ha) or tompramezone (25.2 g/ha)
along with 750 g/ha atrazine resulted in significantly
higher or on par yield with recommended check
(1000 g/ha atrazine as pre-emergence (PE) followed
by hand weeding at 25 DAS) at most of the locations.
The net returns were recorded significantly higher in
selected post emergence herbicide-based weed
management over check in all locations except at
Peddapuram and Vagarai where it remained at par
with some of the post emergence herbicidal based
treatment. The organic polymer Fasal Amrit was
tested at 8 locations for its efficacy in enhancing
productivity of rainfed maize. The application of
Fasal Amrit @ 20 kg/ha + RDF gave higher yield and
net returns in kharif maize at 5 locations which was at
par with Fasal Amrit @ 5/10/15 kg/ha + RDF except
at Karimangar where it remained at par with only
Fasal Amrit @ 15 kg/ha + RDF. At 3 locations
(Ludhiana, Bhubaneswar and Godhra), it had non-
significant on yield and economics of maize
production. The experiment for enhancing
sustainability of baby corn based intensive cropping
system was started at two maize ecologies. In first
year, there was non-significant amongst various
treatments applied at Karnal on baby corn yield. At
Kalyani, application of 20 t/ha organic manure/year
+ RDF continuous baby corn resulted in the
maximum yield and returns which remained at par
with continuous baby corn cultivation with 15 t/ha
organic manure/year + RDF.
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CROP IMPROVEMENT

Crop improvement discipline deals with the
improvement of yielding ability of maize hybrids
and its parental lines, germplasm enhancement for
resistance to biotic and abiotic stresses and quality
traits to meet the changing climate and market
scenario.

Genetic stock registered

Four maize inbred lines, viz., IML 11, IML 12, IML
13 and IML 21 were registered in NBPGR, New
Delhi as source of resistance against Turcicum Leaf
Blight (TLB) of maize. The details of these inbred
lines are given below:

IML 11 (INGR 21126):
IML 11 is a late
maturing high yielding
line resistant to TLB
(disease mean score 2.6
onthe scale of 1 - 9) with
short height, medium
ear placement, straight attitude of lateral tassel
branches, sparse spikelets of tassel, yellow round
shaped and flint kernels. It was derived from normal
maize segregating progeny by continuous selfing
following pedigree breeding method. IML 11 has
yield potential 0f 28.2 g/ha.

IML 12 (INGR 21209):
IML 12 is a medium
maturing high yielding
inbred line resistant to
TLB (disease mean score
2.5 on the scale of 1 - 9)
with medium height and
ear placement, straight
attitude of lateral tassel
branches, sparse spikelets of tassel, cylindrical ears
with yellow round shaped and flint kernels. It was
derived from normal maize segregating progeny by
continuous selfing following pedigree breeding
method. IML 12 has yield potential of 31.9 g/ha. It
also has good seed setting potential to be used as seed
parent for commercial seed production.
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IML 13 (INGR 21210):
IML 13 is a medium
maturing high yielding
line resistant to TLB
(disease mean score 2.4 [
on the scale of 1 - 9) with |
short height, medium ear |+
placement, curved
attitude of lateral tassel branches, sparse spikelets of
tassel, straight kernel rows, cylindrical ear with
yellow round shaped and flint kernels. It was derived
from normal maize segregating progeny by
continuous selfing following pedigree breeding
method. IML 13 has yield potential of 36.4 g/ha. It
also has good seed setting capacity and can be used as
seed parent under commercial seed production.

IML 21 (INGR 21208):
IML 21 is a late
maturing high yielding
inbred line resistant to
TLB (disease mean
score 2.6 on the scale of
I - 9) with medium
height and ear placement, straight attitude of lateral
tassel branches, sparse spikelets of tassel, straight
kernel rows, cylindrical ear with yellow round
shaped and semi-dent/ semi-flint kernels. It was
derived from normal maize segregating progeny by
continuous selfing following pedigree breeding
method. IML 21 has yield potential of 33.1 g/ha.
This inbred is suitable for cultivation during rabi
season where climatic conditions are free from cold
stress and can be used as seed parent under
commercial seed production.
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Hybrid development, seed production and
commercialization
Hybrids release and notified

Two QPM hybrids which were identified during 64th
Annual maize Workshop during April 20-22, 2020,
were notified through gazette notification on January
1,2021 (Table 1.1).
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Table 1.1: The details of the hybrids notified
SI. Name of the Notification Recommended | Yield Specific traits
No. hybrid no. areas for (q/ha)
cultivation
1. |IQMH202 SO 500(E) Punjab, Haryana, 72 Moderately resistance to
Dated: 29.1.2021 | Delhi, Western UP Maydis leafblight (MLB)
and Plains of and spotted stem borer, high
Uttarakhand lysine (3.04%) and
tryptophan (0.66%).
2. [IQMH 203 SO 500(E) Rajasthan, Gujarat, Resistant to Fusaruim stalk
Dated: 29.1.2021 | Chhattisgarh and rot (FSR), moderately
Madhya Pradesh resistant to Curvularia leaf
spot (CLS) and spotted stem
borer, high lysine (3.48%)
and tryptophan content
(0.77%).

Seed production and commercialization of maize
hybrids

Breeder seed demand and commercialization of
IIMR Hybrids

In the recent past ICAR-IIMR has developed and
released total 12 maize hybrids through Central
Variety Release Committee (CVRC) under different
categories (three each in normal field corn, quality
protein maize, baby corn and popcorn). These are
recommended for different zones and seasons such
as for rabi (02) and kharif (10 hybrids) season
cultivation. Besides release, the institute is
continuously making efforts for commercialize and
strengthening of seeds production chain. So far seven
hybrids have been commercialized through 19

MoUs. During the representing year, 9 MoUs have
been signed. The year wise breeder seed indent
received from Department of Agriculture& Farmers
Welfare (DAC&FW) and total breeder seed sold for
[IMR Hybrids have been given in Table 1.2 and 1.3.

Impact analysis of DMRH 1301 and 1308 hybrids

The rabi season maize contributes about 30% of
India's maize production from total of 19% maize
acreage. These both hybrids are recommended for
rabi season cultivation in NEPZ and CWZ. Initially,
DMRH 1308 was recommended for CWZ but after
state evaluation in Bihar, the Govt. of Bihar has
recommended this hybrid for cultivation in the state.
Bihar and West Beal are the two important states of
the NEPZ where rabi maize is cultivated extensively.

Table 1.2: Year wise DAC&FW breeder seeds demand received for ICAR-IIMR hybrids

Hybrids DAC&FW breeder seeds indent received (kgs)
2018-19 2019-20 | 2020-21 2021-22 Total
DMRH 1301 (Male parent) 3 80 105 220 408
DMRH 1301 (Female parent) 5 140 150 380 675
DMRH 1308 (Male parent) - 10 20 321 351
DMRH 1308 (Female parent) - 20 35 642 697
DMRH 1305 (Male parent) - 10 - - 10
DMRH 1305 (Female parent) - 20 - - 20
LQMH 1 (Male parent) - - 5 14 19
LQMH 1 (Female parent) - - 10 28 38
Male and Female of IMHB 1532 - - 40 - 40

Source: https://seednet.gov.in, MOA&FW, Govt. of India
2
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Table 1.3: Year wise total Breeder seeds produced and supplied (kgs) for different hybrids of the institute
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Parents of hybrids Year wise breeder seeds produced
and supplied (kgs) Total
2018-19 | 2019-20 | 2020-21 |2021-22

DMRH 1301 (Female parent) and 1308
(Female parent) 1110.0 188.0 2212.0 | 5542.0 9052.0
DMRH 1301 (Male parent) 295.0 60.0 725.0 200.0 1280.0
DMRH 1308 (Male parent) - - 429.0 1895.0 2324.0
DMRH 1305 (Female parent) - 20.0 40.0 - 60.0
DMRH 1305 (Male parent) - 10.0 20.0 - 30.0
LQMH 1 (Female parent) - - - 30.0 30.0
Male of LQMH 1 (Male parent) - - - 15.0 15.0
IMHB 1539 (Female parent) - - 10.0 - 10.0
IMHB 1539 (Male parent) - - 5.0 - 5.0
LPCH 3 (Female parent) - - - 5.0 5.0
LPCH 3 (Male parent) - - - 2.5 2.5
IMHB 1532 (Female parent) - - 30.0 - 30.0
IMHB 1532 (Male parent) - - 10.0 - 10.0

#The quantity supplied includes the total demand received (through DAC&FW + direct demand to the institute) from various states

and national seeds producing agencies

Normally the seed production of hybrid maize is
being carried out in peninsular India that involves
high transportation and handling cost. However, the
hybrids seed production for DMRH 1301 was first
demonstrated in West Bengal in a participatory mode
in collaboration with National Seed Corporation
(NSC) and West Bengal State Seed Corporation
(WBSSC) at farmer's field in 2018-19. The seed
production on this alternate site for commercial
production became successful in the first year itself
with production of nearly 36 tones certified seed.
After the successful seeds production and cultivation
of DMRH 1301 in the West Bengal, now seed
production is also going on for DMRH 1301 and
DMRH 1308 on a large scale in nearly 280 acres land
during rabi 2021-22. The entire seed produced is
given to the famers for commercial production in
Bihar and West Bengal through various government
agencies. The seed was also distributed by the ICAR-
IIMR in frontline demonstrations (FLDs) under
National Food Security Mission in Bihar and West
Bengal. Comparing to the pre-dominant long
duration hybrids of private sector being cultivated in
these ecologies, both DMRH 1301 and 1308 are of
the medium duration and more suitable for the

cropping system. At the farmers' and experimental
fields, both the hybrids gave average yield of 9.0 t/ha
(7.5-11.1 t/ha) and 7.7 t/ha (6.5 - 10.4 t/ha) in West
Bengal and Bihar, respectively (Figure 1.1).

The farmers accepted these hybrids due to their
better grain and water productivity, profitability,
and best fitting into the cropping system because of
medium duration. As a result, the seeds of these

—
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Figure 1.1: Commercial cultivation of DMRH 1301 and
DMRH 1308 hybrids (a to c¢) and seeds production of
DMRH 1301 (d) in farmers field
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hybrids are in great demand in recommended
ecologies. This was also evident by receiving the
highest DAC&FW breeder seed demand of these
two hybrids (1563 kgs) in the country for the year
2021-22 which was 33.20% of the total breeder
seeds demand for the year. Seeing the business
opportunity and farmers' feedback on the hybrids
performance, as of now total 12 companies have
signed MoUs of worth Rs. 29.25 lakhs with ICAR-
IIMR through Agri-Innovate. Through breeder
seed sale of these two hybrids, a total of Rs. 42.77
lakhs revenue has been generated in the last four
years. Considering the quantity of breeder seeds
supplied, the coverage of these hybrids increased
from mere 7,400 ha in 2018-19 to 1, 89,880 ha in
2021-22. If we take the DAC breeder seeds demand
of these two hybrids received for year 2021-22 into
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account (15.63 q), in the time to come, these can go
nearly in 5.0 lakhs ha acreage in the NEPZ and
CWZ.

Hybrids promoted/contributed under AICRP
testing

Hybrid promotedin AICRP- Normal

Two entries of filed corn contributed by the institute,
viz., IMH 2-19R-2 and IMH 2-19R-10 NEPZ (Zone
3) have been promoted from AVT-I (medium) to
AVT-II (medium) during rabi 2020-21. Two entries
of filed corn, viz., IMH 2-20R-10 (for NEPZ), IMH
2-20R-7 (for NWPZ) and four entries, viz., IMH 2-
20R-6, IMH 2-20R-11, IMH 2-20R-15 and IMH 2-
20R-1 (for NEPZ) have also been promoted from
NIVT (medium) to AVT-I (medium) during rabi
2020-21. During kharif season one entry IMH 2-
19K-2 was promoted from AVT-I (medium) to AVT-

Table 1.4: Hybrid promoted (Normal maize) in different AICRP trials

Sl. | Nameofhybrid | Typeof Trial | Promoted |[Maturity| Zone | Yield Superiority
No. hybrid to (q/ha) (%)
1 | IMH2-20R-10 |FieldCorn [ NIVT AVT-I | Medium | NEPZ | 94.97 7.79
2 IMH2-20R-7 |FieldCorn | NIVT AVT-I | Medium | NEPZ | 94.41 7.16
3 IMH 2-20R-6 [FieldCorn | NIVT AVT-1 | Medium | NEPZ | 100.74 13.52
4 | IMH2-20R-11 |FieldCorn [ NIVT AVT-I | Medium | NEPZ | 100.47 13.22
5 | IMH2-20R-15 [FieldCorn | NIVT AVT-I | Medium | NEPZ | 99.64 12.29
6 IMH2-20R-1 |FieldCorn | NIVT AVT-I | Medium | NEPZ | 99.06 11.64
7 IMH2-19R-2 |FieldCorn | AVT-I | AVT-Il | Medium | NEPZ | 108.22 18.80
8 | IMH2-19R-10 [FieldCorn | AVT-I | AVT-II | Medium | NEPZ | 104.90 15.15
Kharif 2020
9 | IMH2-20K-12 [FieldCorn | NIVT AVT-1 [Medium | NEPZ [ 79.40 14.89
10 | IMH2-20K-13 [FieldCorn | NIVT AVT-1 | Medium| NEPZ | 78.10 13.01
11| IMH2-20K-10 |FieldCorn | NIVT AVT-I | Medium | NEPZ | 77.50 12.08
FieldCorn | NIVT AVT-1 | Medium Pz 98.80 2.96
12 | IMH2-20K-11 |FieldCorn | NIVT AVT-I | Medium | NEPZ | 76.50 10.75
13 IMH 2-19K-2 | FieldCorn | AVT-I [ AVT-II | Medium | NEPZ | 77.00 24.34
Table 1.5: The detail QPM hybrid promoted in AICRP trials
SI. | Nameofhybrid | Typeof Trial | Promoted |[Maturity| Zone | Yield Superiority
No. hybrid to (q/ha) (%)
1 | IQPMH 2001 QPM NIVT AVT-I 81.26 [Medium| CWZ 2.0%
2 | IQPMH 2002 QPM NIVT AVT-I 73.32 [Medium| NHZ 7.0%
3 | IQPMH 2004 QPM NIVT AVT-I 74.03 [Medium| NHZ 8.0%
4 | IQPMH 2007 QPM NIVT AVT-I 10.25 |Medium| NEPZ 9.3%
88.32 |Medium| CWZ 10.4%
5 | IQPMH 2012 QPM NIVT AVT-1 82.36 [Medium| CWZ 2.9%
57.10 |Medium| PZ 7.0%
4




arfter Ufaeaa 2021

ANNUAL REPORT 2021

IQMH 2114

IQMH 2001

Figure 1.2: Potential QPM hybrids promoted in AICRP

II (medium) for NEPZ. Further, four field corn
hybrids (IMH 2-20K-10, IMH 2-20K-11, IMH 2-
20K-12 and IMH 2-20K-13) and one normal hybrid
(IMH 2-20K-10) were also promoted from NIVT
(Medium) to AVT-I (Medium) for NEPZ and PZ,
respectively (Table 1.4).

Hybrid promotedin AICRP- QPM

Five hybrids namely IQPMH 2001, IQPMH 2002,
IQPMH 2004, IQPMH 2007 and IQPMH 2012 have
been promoted for testing in advance trials (Table 1.5
and Figure 1.2).

Hybrid promoted in AICRP- Baby corn

Two Baby corn entries, viz., IMH 2-19KB-2 (NHZ,
PZ and CWZ) and IMH 2-19KB-3 (NHZ) were
promoted from NIVT to AVT-1. The list of promoted
entries is given in Table 1.6.

Hybrids contributed under AICRPtesting
Normal maize
The institute contributed 10 new field corn hybrids in
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NIVT (medium), five hybrids in AVT-1 (Medium),
one in AVT-II (Medium), two baby corn hybrids
(AVT-I), two popcorn hybrids and four QPM hybrids
in NIVT. During rabi 2021-21, 12 new entries in
NIVT (medium), six entries in AVT-I (medium) and
two entries in AVT-II (medium) were also
contributed.

Multi-location testing of experimental hybrid

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

A field trial comprising of 38 fresh crosses with one
check PMH 2 was conducted in kharif 2021. None of
crosses was significantly superior (LSD at P = 0.5)
for grain yield in comparison to PMH 2. However,
four crosses were numerically superior to PMH 2
(Table 1.7).

Screening of maize experimental hybrids to identify
high yielding hybrids for rabi season

A set of 594 experimental maize hybrids along with
six checks were evaluated in ?-lattice design during
rabi 2020-21 at Begusarai. Out of these hybrids, 29
hybrids in medium maturity and 7 hybrids in late
maturity group out yielded the best check hybrid i.e.
P 3522 (Table 1.8). Further, 12 hybrids in medium
maturity and two hybrids in late maturity recorded
>10% yield superiority over best check hybrid.

Table 1.6: The detail baby corn hybrid promoted in AICRP trials

SI. | Nameofhybrid | Typeof Trial | Promoted |[Maturity| Zone | Yield Superiority
No. hybrid (q/ha) (%)
1 [ IMH2-19KB-2 |BabyCorn | NIVT AVT-1 - NHZ 5.40 17.39
Baby Corn | NIVT AVT-1 - Pz 7.10 441
BabyCorn | NIVT AVT-1 - Cwz 9.10 10.98
2 | IMH2-19KB-3 [BabyCorn | NIVT AVT-1 - NHZ 5.20 13.04
Table 1.7: Details of numerically superior entries over check
SIL. Crosses GrainYield | Superiority | Daysto | Daysto Shelling
No. (q/ha) (%) anthesis | maturity | Outturn (%)
1 | MIL5-11303 xLM 16 54.25 27 45 76 87
2 | MIL5-11289xLM 16 52.07 22 44 76 79
3 | MIL5-11023 LM 15 49.57 16 45 77 80
4 | MIL5-11359xLM 15 48.97 14 48 77 81
5 | PMH2 42.84 47 77 80
CV (%) 19.9 2.29 1.94 5.37
LSD (P=0.5) 12.42 2 24 7
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Table 1.8: Grain yield potential and superiority of medium and late maturity experimental maize
hybrids in station trial during rabi 2020-21 at Begusarai

Hybrid Pedigree DTA| DTM| PH | HSW Shelling| GY | %
(cm) | (g) % (t/ha) [ Sup.
Medium maturity
IMH 2-20R-418 | MIL2-406-2 x BML3 102 | 150 ( 198 | 31 855 | 145 1224
IMH 2-20R-425 | MIL2-406-2 x MIL 2-3470 103 | 152 | 216 | 37 86.2 | 14.2 120.0
IMH2-20R-113 | MIL2-1292-1xLM 13 102 | 153 | 209 | 43 83.6 | 14.2 |19.7
IMH 2-20R-365 |MIL2-173-2xBML7 103 | 152 | 189 | 40 83.6 | 14.0 | 18.0
IMH2-20R-536 [ MIL2-2039 x BML7 107 | 154 | 218 | 35 854 | 139 |174
IMH 2-20R-531 |MIL2-1510xBML6 103 | 154 | 204 | 36 84.3 | 13.7 | 155
IMH2-20R-451 [MIL2-571 x MIL2-406-1 103 | 153 | 199 | 31 83.6 | 13.6 | 14.9
IMH 2-20R-506 | UMI 1200 x BML7 105| 152 | 173 | 42 77.2 | 13.6 | 14.8
IMH 2-20R-364 | MIL2-164-1xHKI1128 104 | 154 | 200 | 34 87.8 | 13.6 | 14.5
IMH 2-20R-405 | MIL2-350 x MIL2-1062-1-2 99 | 143 | 202 | 33 87.6 | 13.6 | 14.3
IMH 2-20R-377 | MIL2-219-2 x MIL2-114-1 103 | 152 | 193 32 86.9 | 133 |12.5
IMH 2-20R-385 | MIL2-274-1xBML7 103 ] 152 | 174 | 31 80.7 | 13.2 | 11.6
Late maturity
IMH 2-20R-511 | MIL2-1282-1xBML7 107 | 156 | 184 | 31.8 | 824 | 13.6 | 14.6
IMH 2-20R-441 | MIL2-457-2 x MIL2-3240 104 | 156 [ 166 | 29.1 | 86.0 [ 13.6 |14.3
IMH 2-20R-470 | MIL2-791-3 x BML7 112 | 156 | 208 | 32.1 | 81.4 | 125 | 5.7
IMH2-20R-379 [MIL2-231-2 xMIL2-571-1 104 | 157 | 192 | 332 | 844 | 125 | 5.6
IMH 2-20R-523 | MIL2-1299-5 x MIL 2-406-1 104 | 156 | 196 | 37.2 | 84.2 | 12.4 | 49
IMH 2-20R-517 | MIL2-1298-8 x BML7 107 | 156 | 194 | 344 | 833 | 12.1 | 1.9
IMH 2-20R-401 | MIL2-343-3 x MIL2-1299-5 108 | 156 [ 207 | 33.7 | 79.5 [ 12.0 | 0.8
Check-5 (Late) |P3522 110 | 159 | 232 [ 32 84.2 | 119
Check-6 (Medium){ DKC 9081 101 | 153 | 188 | 26 84.1 11.8
Check-4 (Medium){ NMH 713 109 | 157 | 206 | 33 84.2 | 11.7
Check- (Medium) [ DHM 117 110 | 150 | 194 | 35 84.0 | 11.0
Check-2 (Medium)| Bio 9544 111 | 148 | 179 | 28 79.1 10.1
Check-3 (Medium)l DMRH 1301 99 | 140 | 180 | 25 81.9 7.7
Mean 102 146 | 183 | 34 82.2 7.7
Ccv 7.84| 8.10 | 14 14 13.40 | 14.6
CD (5%) 5.82| 10.56| 12 11 940 | 1.23

DTA: Days to anthesis (DTA); DTM: Days to maturity; PH: Plant height, HSW: 100 Kernel weight; GY: Grain yield; % Sup:

Superiority over best check

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

A set of 275 experimental maize hybrids along with
five checks was evaluated at IMR Ludhiana during
kharif2020. Twenty nine hybrids out yielded the best
check hybrids CMH 08-287, of which 17 hybrids
recorded >10% yield superiority. Four top ranking
hybrids recorded more than 8.0 t/ha yield with >20%
yield superiority (Table 1.9).

6

Evaluation of experimental hybrids-QPM

A set of 150 experimental hybrids along with four
checks (2 QPM and 2 Normal) were evaluated during
kharif 2021 at ICAR-IIMR, Ludhiana and MPKY,
Rahuri. Two experimental hybrids, viz., QIL 4-2513
x QIL 4-2709 and QIL 4-2490x QIL 4-2709 out-
performed the best normal hybrid (DKC 9224) at
Ludhiana location (Table 1.10) whereas, five hybrids
(QIL 4-2262 x QIL 4-2743, QIL 4-2167 x QIL 4-
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Table 1.9: Top ranking experimental maize hybrids during kharif 2020 at ICAR-IIMR, Ludhiana

Hybrid Pedigree DTA PH (cm) GY (t/ha) % Sup.
IMH 2-20K-147 | MIL2-406-1 xLM 13 51 226 8.48 28.2
IMH 2-20K-145 | MIL2-387-1xLM 13 51 222 8.27 25.1
IMH 2-20K-179 | MIL2-1491 xLM 13 52 240 8.18 23.8
IMH 2-20K-60 | MIL2-571-1 x MIL 2-406-1 52 186 8.04 21.7
IMH 2-20K-251 | MIL2-2003 x LM 14 50 252 7.97 20.6
IMH 2-20K-78 | MIL2-976-2 x BML7 53 236 7.92 19.8
IMH 2-20K-50 | MIL2-406-2 x MIL 2-388-1 50 230 7.86 18.9
IMH 2-20K-72 | MIL 2-883-1 x MIL 2-388-1 51 209 7.82 18.3
IMH 2-20K-30 | MIL2-274-1 x BML7 52 200 7.68 16.1
IMH 2-20K-152 | MIL2-537-2xLM 13 51 243 7.62 15.3
IMH 2-20K-234 | MIL2-837-2xLM 14 50 177 7.46 12.9
IMH 2-20K-246 | MIL2-1292-1 xLM 14 52 238 7.44 12.6
IMH 2-20K-75 | MIL2-975-2 x BML 6 52 210 7.43 12.4
IMH 2-20K-120 | MIL2-3-1xLM 13 50 231 7.41 12.1
IMH 2-20K-22 | MIL2-173-3 x MIL 2-334B-1 54 214 7.41 12.1
IMH 2-20K-20 | MIL2-173-2xBML7 54 226 7.32 10.8
IMH 2-20K-68 | MIL2-814-2 x MIL 2-388-1 52 223 7.32 10.7
Check-4 CMH 08-28751 228 6.61 -
Check-1 DKC 7074 50 175 5.23 -
Check-5 NK 6240 51 174 5.10 -
Check-2 Bio 9544 55 185 4.92 -
Check-3 DHM 121 55 177 2.76 -
Mean 50.9 187.2 3.68 -
Cv 10.8 12.8 16.8 -
CD (5%) 5.9 13.9 0.39 -

DTA: Days to anthesis; DTS: Days to silking; GY: Grain yield

2699, QIL 4- 2668 x QIL 4-2753, QIL 4-2513 x QIL
4-2698 and QIL 4-2064 x QIL 4-2709) out-
performed the best check IQMH 1705 at Rahuri
location (Table 1.10).

Heterotic grouping of white maize germplasm
Grouping of white testers

Three white testers, viz., HKI 1344, HKI 1348-6-2
and HKI 1378 were crossed with the known heterotic
yellow tester, viz., LM 13 and LM 14. The crosses
were evaluated during kharif 2020 and based on the
yield and specific combining ability (SCA) effect
(Table 1.11) HKI 1344 was grouped with LM 14
whereas; HKI 1348-6-2 and HKI 1378 were grouped
withLM 13.

Heterotic grouping of white maize genotypes using
test crosses

For hetrotic grouping of white maize genotypes, 38
white inbred lines were crosses with HKI 1344 and

HKI 1378. These 76 crosses along with checks were
evaluated in RCBD design in two replications during
kharif2021 at Ludhiana. Based on the mean yield and
SCA effect total 23 inbred lines could be classified in
opposite hetrotic groups (HG) of which 11 was
classified as HG-A and 12 inbred lines were classified
in HG-B (Table 1.12). Superior white hybrids were
also identified from the trial which have been
presented in Table1.13 (Figure 1.3).

Heterotic grouping of white maize genotypes using
molecular marker

The sets of 87 white inbred lines along with the
testers were characterized using 40 SSR markers.
Based on the molecular data the genotypes could be
classified in five broad groups (Figure 1.4).

Maize Genetic Resource Management
Introduction of germplasm
Twenty-four maize genotypes were introduced from
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Table 1.10: Performance of QPM hybrids at Ludhiana and Rahuri
SI. No. Genotype DTA DTS GY (g/ha)
Ludhiana
1 | QIL4-2513 xQIL4-2709 49 51 77.0
2 | QIL4-2490 x QIL4-2709 56 58 76.4
3 | DKC9224 (Check) 53 54 68.4
4 | QIL4-2513 x QIL4-2698 49 50 66.6
5 | QIL4-2646 x QIL4-2753 54 55 64.3
6 | QIL4-2631xQIL4-2709 51 52 63.9
7 | QIL4-2325x QIL4-2743 54 56 62.9
8 | QIL4-2543 x QIL4-2753 51 52 62.7
9 | QIL4-2631 x QIL4-2699 50 51 61.8
10 | QIL4-2487 x QIL4-2709 51 52 61.6
1T | QIL4-2513 xQIL4-2751 50 51 61.6
12 | Bio 9544 (Check) 52 53 77.0
CD (5%) 14.4
CV (%) 18.5
Rahuri
1 | QIL4-2262 x QIL4-2743 53 55 57.1
2 | QIL4-2167 x QIL4-2699 55 57 54.5
3 | QIL4-2668 x QIL4-2753 53 54 54.1
4 | QIL4-2606 x QIL4-2751 55 57 54.0
5 | QIL4-2064 x QIL4-2709 51 53 53.7
6 | Check IQPMH 1705 52 52 52.7
7 | CLQRCY 40 x QIL4-2698 56 57 52.5
8 | QIL4-2545xQIL4-2691 57 58 52.2
9 | QIL4-2668 x QIL4-2751 51 53 52.1
10 | QIL4-2631 x QIL4-2709 57 58 52.0
11 | CLQRCY 40 x QIL4-2743 58 59 51.9
12 | QIL4-2246 x QIL4-2709 54 54 51.9
13 | QIL4-2513 x QIL4-2698 58 60 51.8
14 | QIL4-2646 < QIL4-2709 56 59 51.7
15 | DKC 8221 (Check) 53 54 50.6
CD (5%) 6.42
CV (%) 11.94

DTA: Days to anthesis (DTA); DTM: Days to maturity; PH: Plant height, HSW: 100 Kernel weight; GY: Grain yield; % Sup:
Superiority over best check

Table 1.11: Heterotic grouping of white testers

Line Tester Site mean Yield (q/ha) SCA Heterotic group
HKI1344 LM13 84.11 100.63 16.26 LM14
HKI1344 LM14 84.11 69.00 -14.87
HKI1378 LM13 84.11 65.60 -18.22 LM13
HKI1378 LM14 84.11 96.78 12.48
HKI1348-6-2 LM13 84.11 80.66 -3.39 LM13
HKI11348-6-2 LM14 84.11 91.98 7.74
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Table 1.12: Heterotic grouping of white maize genotypes

SI. No. Genotype Tester Yield SCA HG
1 | MIL10-1575 HKI1378 65.21 0.11 A
CML275 HKI1378 77.32 19.39 A
3 | CML492 HKI 1378 90.40 5.92 A
4 | CML498 HKI1378 88.73 22.33 A
5 | MIL10-744 HKI 1378 73.62 3.51 A
6 | CML576 HKI1378 106.22 15.95 A
7 | MIL10-696 HKI 1378 74.84 13.27 A
8 | CML90 HKI 1378 80.67 20.05 A
9 | MIL10-1357 HKI 1378 68.97 2.14 A
10 | CML208 HKI1378 88.85 23.23 A
11 | MIL10-13 HKI1378 64.61 2.92 A
12 | MIL10-2013 HKI1378 70.42 8.33 A
13 | MIL 10-209C3 HKI11344 126.14 28.12 B
14 | MIL 10-220 HKI11344 69.00 0.73 B
15 | MIL10-1359 HKI11344 94.12 7.16 B
16 | MIL10-1378 HKI11344 61.64 2.60 B
17 | CML172 HKI11344 92.30 5.17 B
18 | CML522 HKI11344 75.54 5.64 B
19 | MIL10-95C6 HKI11344 102.07 4.90 B
20 | MIL10-328C1 HKI1344 71.03 6.22 B
21 | MIL10-95C5 HKI1344 67.17 13.30 B
22 | MIL10-1940 HKI11344 79.86 33.98 B
23 | MIL10-9C1 HKI11344 82.67 9.25 B
Table 1.13: Superior white crosses identified
SI. No. Cross Yield (q/ha) Superiority
1 |MIL10-209C3 x HK11344 126.14 32.18
2  [MIL10-576 x HKI1378 106.22 11.31
3 [MIL10-60x HKI 1378 104.74 9.75
4 |IMIL10-95C6 x HKI11344 102.07 6.95
Bi0 9544 © 95.43 -
CD (5%) 14.38 -
CV (5%) 18.06 -

Figure 1.3: Superior white crosses identified
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Figure 1.4: Grouping of white maize genotypes using SSR
marker

USA to strengthen the high oil maize breeding. The
genotypes were assigned exotic collection number as
EC1076082to EC1076105.

Characterization of germplasm

Germplasm characterization

As part of continuation of component-I of CRP on
Agro Biodiversity (CRPAB) of Maize the institute
undertook the massive exercise, to characterize all
the maize germplasm conserved at National
Genebank (NGB) at one location. The trial was
conducted at Begusarai, during winter season of
2020 (Figure 1.5). The total numbers of accessions
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taken out from the NGB were 11674. The trial was
conducted in augmented block design (ABD) using
12 check entries which comprised of four each of
inbred lines, open pollinated varieties and single
cross hybrids. The entire germplasm accessions were
stratified at three levels into 170 classes based on the
information available on each of the accessions
conserved at NGB. The first level of stratification
was carried out based on type of germplasm i.e.
indigenous and exotic. The entire germplasm was
further stratified in level two based on biological
status, viz., landraces, folk cultivars, inbred lines,
etc. The third level of stratification was carried out
based on geographical region or collection site from
where the germplasms were collected. Data on 78
traits were collected including 17 morphological
traits, five each of agronomic and reproductive traits
and three vegetative traits. Further, drone based data
capturing was also under taken as a part of high
throughput data recording to record data on traits like
plant height, chlorophyll content which are also
being verified using ground tooting data.

Maintenance and generation advancement-early
At Hyderabad, during rabi 2020-21, 512 inbred lines
were maintained in field and 465 inbred lines were
maintained at Ludhiana during spring 2021. Twenty-
nine pools were used to extract new inbred lines; plants
were selfed to advance to S1 generation. These 29
pools were also grown for maintaining through bulk
pollination. In kharif 2021, 368 families were
advanced from S1 to S2 generation through selfing.

Figure 1.5: The field view of characterization of maize germplasm conserved at NGB, NBPGR

10
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Specialty corn breeding

Breeding for sweet corn

Identification of sweet corn inbred lines with good
general combining ability (GCA)

One hundred ten test-crosses generated by crossing
55 promising sweet corn inbred lines with two inbred
line tester, viz., LM 13 and LM 14 were evaluated
during kharif 2020 at New Delhi in ?-design with two
replications to understand the combining ability and
also differentiate the sweet corn germplasm into
different heterotic groups based on combining
ability. The data on grain yield, ear length, ear
diameter, number of kernel rows, and number of
kernels per row along with other traits were analyzed
for understanding the combining ability. The details
of top 15 sweet corn inbred lines with positive GCA
for important yield contributing traits are given in
Table 1.14. Out of 55 inbred lines, 30 and 25 inbred
line showed heterotic pattern by aligning with LM 13
and LM 14, respectively.

Identification of promising hybrid combinations

Thirty-six experimental crosses attempted between
the selected inbred lines were evaluated during
spring season 2021 at Mandya, Karnataka in
randomized complete block design (RCBD) with
two replications to identify the promising hybrids.
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The data was recorded on various morphological
traits, viz., days to flowering, grain yield, fodder
yield, ear height, plant height, harvest index etc. The
details of promising cross combinations identified
for green ear yield, the commercial product of sweet
cornare givenin Table 1.15.

Breeding for baby corn

Development of CMS based baby corn

To develop the CMS based baby corn hybrid, a total
of eight lines, viz., MLSP 10116, MLSP 10117,
HKI323, HKI 1105, 1710410C2, IMR 284, IMR
331 and IML 127-1 were converted into CMS lines.
The converted lines were sent to six different
locations (Mandya, Hyderabad, Karnal, Pantnagar,
Begusarai and Peddapuram) to evaluate the
persistence of sterility across the locations. Further,
other backcrosses to convert the normal fertile baby
corn into CMS version, two lines at BC3stage,
seven at BC2stage and four at BC1 stage are
available. Further, a total of 15 new test crosses
were made between G 5417 and inbred lines to
classify them into maintainer line (B) and restorer
line (R) which were evaluated in kharif 2021.
Based on the tassel morphology in the field, six
inbred lines were classified as B lines and nine lines
as R lines.

Table 1.14: Sweet corn inbred lines with positive general combining ability (top 15 lines)

Inbred Lines Grain Yield Ear Length Ear Diameter No. of kernels

GCA GCA GCA GCA
SIL 6-2-1 119.11 0.14 0.14 1.03
SIL 6-2 86.64 0.12 0.12 1.09
SIL 6-9-2 83.54 0.11 0.11 0.63
SIL 6-416084-2 82.18 0.14 0.14 1.33
SIL 6-11-5 65.23 0.01 0.01 0.91
SIL6-3156 63.39 -0.07 -0.07 0.77
SIL 6-9-1 55.29 0.08 0.08 1.13
SIL 6-9-3 48.05 0.09 0.09 0.62
SIL6-11-4 47.99 0.09 0.09 0.85
SIL 6-416084-1 40.16 0.08 0.08 0.66
SIL 6-20-2 33.33 0.06 0.06 1.09
SIL 6-11-7 32.53 -0.05 -0.05 -0.72
SIL 6-37-3-7 31.48 0.08 0.08 0.85
SIL 6-20-1 27.52 0.02 0.02 0.46
SIL 6-780 21.50 0.03 0.03 0.83

#SE for Grain Yield: 19.29; SE for Ear Length:0.57; SE for Ear Diameter: 0.57; SE for No. of kernels: 1.14

1
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Table 1.15: The details of selected experimental sweet corn hybrids identified for high yield

Experimental Crosses | GEwoH(kg/ha) GEwH(kg/ha) FWpP(kg/p) EpP(No.)
SIL6-12 x SIL6-91-2 15925° 20834° 6" 13*
SIL 6-9 x SIL 6-91-2 13118* 16950" 4% 18"
SIL 6-91-2 x SIL 6-37-3 13075 17153° 4% 1*
SIL6-13-4 x SIL 6-12 11834® 16889™ 6* 13*
SIL 6-12 x SIL 6-14-11 11231% 9458" 5% 13
SIL 6-13-6 x SIL6-91-2 11173" 14486® 4* 10°
SIL 6-9 x SIL 6-12 10521° 13896" 3® 1*
SIL 6-12xSIL 6-1 10367 14389" 4* 1n*
SIL6-14-11 x SIL6-19 10248" 14722" 5% 12°

#GEwoH: Green ear weight without husk; GEwH: Green ear weight with husk; FWpP: Fresh weight per plot; EpP: Ear per plot; a

and b represents significantly different crosses.

Testing of CMSS based baby corn hybrids

A set of eight experimental baby hybrids were
developed through crossing of CMS lines which
were evaluated during kharif season 2021 at
Ludhiana. The experiment was laid out in RCBD
design with two replications. G 5417 was used as a
check. Among the eight experimental hybrids, one
hybrid was found numerically superior over the
check which needs to be confirmed for one additional
year of testing. The detail of superiority percentage
has been given in Table 1.16.

Table 1.16: Superiority of IBCH 19 over G 5417

Hybrid Yield (gq/ha) | % Superiority
over G 5417
IBCH 19 10.67 16.87"
G 5414 (check) 9.13 -
CV 13.60 -
CD(0.5) 1.11 -
Fodder maize breeding

Generation of fodder maize breeding population

A total of 121 inbred lines with high biomass were
maintained. Further, to develop the silage-specific
hybrids, a total of 502 families were generated
through six crosses of leafy mutant line and high
biomass lines. On the other hand, total of 14 F1
crosses were generated using Zea maxicana and Z.
parviglumis with fodder inbred lines to explore the
tillering ability.

Silage quality analysis of PMH 1 hybrid for
different date of sowing

The silage quality of hybrid PMH 1 was analyzed.

12

The treatments were consisted of two plant densities
1.e. normal density, ND (60 % 20cm) and high density,
HD (60 x 10cm), with four dates of sowing i.e. June
23,2019 (DS-1), July 3, 2019 (DS-2), July 15, 2019
(DS-3) and July 26, 2019 (DS-4). The experiment
was laid down in RBD factorial with three
replications. Based on yield, feed values and NGP as
well as Neutral detergent fibre (NDF) digestibility of
forage it was concluded that the PMH 1, DS-3 is
comparatively superior than other date of sowing at
both the plant densities; however, in terms of forage
yield, ND (60 x 20 cm) had an edge over the HD (60
x 10 cm). For silage quality, all silages exhibited
good ensiling characteristics at all dates of sowing
and plant densities. However, improved nutritive
profile, better feeding values, higher in vitro
potential and good fermentation characteristics of
hybrid was observed in DS-3. Thus, July15 is more
recommendable date of sowing for forage as well as
for ensiling under given conditions at both ND and
HD (Table 1.17).

Studies on grain opaqueness vs. digestibility traits
A total of 21 maize seed grain sample having
opaqueness from 25 to 100% were analyzed for
digestibility traits. All the treatments showed
significant differences. The digestibility traits
indicate that there is no correlation of opaqueness
with digestibility (Table 1.18).

Hydroponics experiment

A hydroponics experiment was conducted using J
1007 fodder cultivar. The 1.80 kg seeds were soaked
in water for 24 hours after that it was put in a jute bag
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Table 1.17: Analysis of silage extracts of maize hybrid

Parameter Date of sowing (DS) Plant DSxD
density
DS-1 DS-2 DS-3 DS-4 | p-value | (D)ND HD
pH 417° | 4.05 | 3.98 | 4.03° EE 4.04 4.08 NS NS
LA, %DM 4.05 4.15 4.0 3.85 NS 4.20 3.82 NS NS
AA,%DM 1258 | 142" | 1.12° | 1.15° o 1.30 1.20 NS HE
NH4-N,%of TN | 6.43 6.35 5.00 | 6.54 NS 6.18 5.98 NS ok
Fleig point 100.2" | 106.8" | 108.0° | 108.6° b 106.5 | 1053 | NS NS
Nutrient composition

DM 31.10 | 31.90 | 31.20 | 32.40 NS 31.53 | 31.75 NS NS
CP 8.43" | 821° | 7.64° | 7.38° A 7.82 7.67 NS NS
EE 2.22 2.22 242 | 247 NS 2.29 2.39 NS NS
NDF 52.00° | 54.00° | 47.60° | 50.10° ook 50.60 | 51.30 NS *

ADF 27.70° | 28.10° | 23.90" | 26.90° ok 26.60 | 26.40 NS NS
ADL 345" | 3.62° | 3.20° | 3.65 LA 3.50 3.460 NS *

Cellulose 24.60° | 24.70° | 22.50" | 24.40° o 24.10 | 24.0 NS A
Ash 526" | 5.54° | 440" | 5.12° * 5.10 5.07 NS ok

Organic matter 94.70" | 94.50" | 95.60° | 94.90® * 94.90 | 94.93 NS A
Feed values

DMI (%) B.wt. 2.31° 222" | 2.52d | 2.39° ok 2.38 2.35 NS *
DDM (%) 67.30° | 66.90" | 70.30" | 67.90° *x 68.20 | 68.10 NS NS
TDN (%) 68.40° | 68.10" | 71.10" | 69.00" o 69.20 | 69.10 NS NS
RFV 120.40" | 115.60" | 137.50° [ 126.10" otk 125.70 |126.90 | NS *
RFQ 2.820" | 2.710" | 3.210° | 2.95° koK 2.94 2.97 NS *

NEL (M cal/kg) 1.56° 1.55° 1.62° | 1.570° e 1.58 1.57 NS NS
In-vitro fermentation characteristics

NGP (ml/g) 133.30" | 131.30" [ 160.70° [144.10® |  ** 14220 |142.60 | NS *
NDFD (%) 24.6° | 24.60° | 24.90° | 22.20° * 2469 | 2347 | NS NS
TOMD (%) 58.00 | 58.10 | 58.90 | 57.90 NS 58.53 | 57.95 | NS *
PF (mg/ml) 4.47 4.47 3.70 | 425 NS 4.34 4.10 NS *
MBP (mg/g) 293.90 | 292.50 | 237.60 [273.40 | NS | 284.60 [264.10 | NS NS
ME (MJ/kg) 6.00 6.00 | 6.74 | 6.24 NS 6.16 6.34 NS *

LA-Lactic acid, AA-Acetic acid, NH-N-Ammonical nitrogen, DDM-Digested dry matter, TDN-Total digestible nutrients, RFV-
Relative feed value, RFQ-Relative feed quality, NE-Net energy lactation. Dry matter (DM), Crude protein (CP), Ether extract (EE),
Neutral detergent fibre (NDF), Acid detergent fibre (ADF), Acid detergent lignin (ADL). Figures with different superscripts in a row
differ significantly, *p<0.05, **p<0.01, ***p<0.001, ns-non significant.

Table 1.18: Proximate analysis range for digestibility traits

Trait Mean Square F Value CD (5%) CV% Range
NGP (ml) 67.14 31.95%* 3.01 1.32 99.00-123.75
NGP/gDM 477.49 31.95%* 8.04 1.32 264.00-330.00
TDS 0.77 6.13** 0.74 0.10 365.25-367.97
OMD% 4.42 61.06** 0.56 0.29 89.75-95.50
NDFD% 79.00 35.99** 3.08 2.06 59.18-83.07
DMD% 4.35 117.42%* 0.40 0.20 89.46-95.06

NGP = Net gas production, TDS = Truly degraded substrate, %OMD = Organic matter degradability, % NDFD = Neutral detergent
fiber degradability and %DMD = Dry matter digestibility
13




Ny

M WTHITU- AR HeFhT STTHLATT FEATT

iwcar  ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

Tablel.19: Proximate analysis for digestibility
traits in hydroponically grown fodder

Parameter % Average
Fodder Weight, Kg 5.30
Nutrient composition
Dry matter 17.24
Crude protein 10.70
Neutral detergent fibre 26.80
Acidic detergent fibre 7.97
Ash 1.86
Organic matter 98.14
Digestible Dry Matter 82.70

for another 24 hrs in three replications. Finally,
germinated seeds were spread in the hydroponic
trays (3 trays) and the trays were ready for harvesting
after eight days. The final weight was gained almost
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Figure1.6: Hydroponically grown fodder of
J1006 cultivar

three times in each tray after eight days. Further
proximate analysis was carried out for digestibility
traits. A higher proportion of crude protein, organic

Table 1.20: Yield performance of top 20 inbred lines under normal condition during rabi2020-21 at Begusarai

S1. No. Inbred line DTA ASI [Maturity| Plant GY % sup. DSI
height (t/ha) | OverB.
(cm) check
1 [ MIL2-93-1 105 4 158 131 5.41 48.7 0.98
2 | MIL2-1587 105 3 156 203 5.27 44.8 0.76
3 | MIL2-49-2 104 3 161 154 5.20 43.1 0.39
4 | MIL2-591-2 104 4 157 146 5.08 39.7 0.99
5 | MIL2-37-2 99 4 155 162 5.08 39.7 1.18
6 | MIL2-719-2 104 2 154 136 5.07 39.6 1.48
7 | MIL2-301-1 105 3 159 138 4.99 37.3 0.64
8 | MIL2-2034 115 3 157 172 4.89 34.5 1.39
9 | MIL2-100104 4 152 129 4.72 29.9 1.65
10| MIL2-3711 101 3 156 173 4.65 28.0 1.85
11| MIL2-1299-5 109 3 161 197 4.25 16.9 0.53
12| MIL2-475-1 106 3 161 142 4.20 15.6 1.43
13| MIL2-2119 104 5 161 150 4.06 11.7 1.47
14| MIL2-13-2 99 4 153 118 4.06 11.7 1.82
15| MIL2-763-2 107 3 155 124 3.99 9.8 1.34
16| MIL2-2166 112 4 157 170 3.92 7.8 1.09
17| DML-2036 113 2 162 180 3.90 7.2 1.84
18| MIL 2-83-2 110 3 158 141 3.84 5.7 0.75
19| MIL2-43-2 114 3 159 126 3.76 34 0.58
20| BML6 110 4 156 161 3.64 -
Mean 102 3.1 146 137 2.34 -
Cv 6.52 10.3 8.12 14.48 12.32 -
CD 4.63 0.34 9.78 11.79 0.537 -

DTA: Days to anthesis; ASI: Anthesis to silking interval; DSI=Drought Susceptibility index
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Table 1.21: Yield performance of top 20 inbred lines under drought environment during rabi2020-21 at

Begusarai
S1. No. Inbred line DTA ASI | Maturity | Plant GY . DSI
height (t/ha)
(cm)
1 [ MIL2-49-2102 4 154 158 3.89 0.39
2 | MIL2-1587 104 4 149 162 3.88 0.76
3 | MIL2-301-1 107 4 156 129 3.74 0.64
4 | MIL2-1299-5 112 4 163 168 3.52 0.53
5 | MIL2-1255 101 5 152 150 3.45 0.09
6 [ MIL2-93-1106 5 159 122 3.31 0.98
7 | MIL2-591-2 104 7 151 136 3.09 0.99
8 |ILMI13 109 5 155 130 3.02 0.16
9 [ MIL2-43-2116 4 153 95 2.86 0.58
10 | MIL 2-37-299 4 153 158 2.81 1.18
11| MIL2-83-2108 6 155 143 2.81 0.75
12 { MIL2-173-1 110 3 155 139 2.62 0.47
13| BML15 113 4 157 157 2.60 0.24
14 [ MIL2-1297-1 113 4 165 134 2.55 0.40
15 [ MIL2-618-1 101 5 147 130 2.52 0.25
16 | MIL 2-406-2 115 6 148 111 2.43 0.65
17| MIL 2-2034 119 6 151 137 2.38 1.39
18 | MIL 2-800-1 111 4 153 135 2.38 0.73
19| IML2-2166 113 3 156 151 2.38 1.09
20 | MIL 2-456-1 112 4 154 130 2.29
Mean 105.1 4.5 145.6 126.2 -
Cv 9.2 14.4 8.12 13.8 -
CD 6.1 0.34 9.78 10.1 -

DTA: Days to anthesis; ASI: Anthesis to silking interval; DSI= Drought Susceptibility index

matter and digestible dry matter were found in
hydroponically grown fodder compared to silage and
green fodder maize (Table 1.19; Figure 1.6).

Breeding for abiotic stress

Screening of maize inbred lines under normal and
drought environment

Atrial of 200 newly developed inbred lines including
some released inbred lines was conducted at
Begusarai. The trial was laid during first fortnight of
November month. Observations on twelve traits
including maturity traits, yield components and 19
DUS traits were recorded. Out of the 200 inbred
lines only 19 inbred lines outyielded the best check
inbred line BML 6 and yield of these 19 inbred lines
ranged from 3.76 - 5.21 t/ha (Table 1.20).

he same set of 200 inbred lines which was evaluated
under normal environment; was also evaluated under
managed drought environment during rabi 2020-21.
Drought stress was created by withholding irrigation
before flowering stage which was continued for
three-week duration up to grain filling stage. Top 20
inbreds lines recorded >2.29 t/ha grain yield whereas
top eight inbreds yielded >3 t/ha grain yield under
drought stress environment. Only seven inbred lines
out yielded the best check inbred LM 13 under stress
environment (Table 1.21).

Screening experimental maize hybrids under
normal and managed drought environment

A set of 196 experimental maize hybrids along with
four check hybrids was evaluated under normal and

15
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Tablel.22: Top twenty experimental maize hybrids under normal and drought stress during rabi 2020-

21 at Begusarai

Experimental ASI| GY | % | DSI Experimental ASI | GY | % [DSI |R
hybrid (t/ha) | Sup hybrid (t/ha) | Sup
Normal environment Drought environment

MIL 2-54-2xLM 14 2 | 164 | 245 1.41 IMIL2-406-2xMIL 4 11.1 | 177042 | 1
2-2039

MIL2-1510xBML6 | 2 | 16.2 | 22.8 | 1.23 [BML 6xMIL2-406-1 4 11.1 [ 17.1[0.53 | 2

MIL2-3470xBML6[ 2 | 15.8 | 20.3| 1.91 |MIL2-406-2xMIL 3 109 | 153 (0.26 |3
2-3470

MIL2-231-2xMIL2 | 4 | 153 | 16.5| 1.32 |MIL2-125-1xHKI 4 10.7 | 13.6 [ 0.22 | 4

-571-1 1128

MIL2-274-1xBML7| 3 | 14.9 | 13.1| 1.30 [MIL2-1062-1-2x 6 10.7 | 13.0 ] 0.78 | 5
BML7

BML6 x MIL2-3470( 1 14.8 | 12.7] 0.90 |MIL2-2077xLM 13 5 10.4 1 10.1 (033 | 6

MIL 2-1062-1-2 x 2 | 146 | 11.0( 0.78 |MIL2-119-1 x MIL 3 10. [ 9.5 10.64 |7

BML7 2-1062-1-2

MIL 2-164-1 x HKI 2 | 142 | 8.0 | 1.22 |BML6 x MIL 2-3470 3 102 | 83 [0.90 |8

1128

MIL2-126-2xLM13| 2 | 142 | 7.6 | 1.75 |MIL2-58 xMIL2-428 [ 3 102 | 7.7 [ 027 | 9

MIL 2-334-B-2 x 3 | 141 | 6.7 | 1.87 [HKI1128 x MIL 2- 4 10.2 | 7.7 [0.43 |10

BML7 1062-1-2

MIL2-310-1xBML7[ 4 | 139 | 5.9 | 1.21 |HKI1378 xLM 13 5 10.1 | 6.5 [0.29 |11

MIL2-406-1xBML6| 3 | 13.8 | 5.1 | 1.34 [MIL2-100xLM 14 4 10.0 | 59 [0.55 |12

MIL2-511-1xBML7| 1 13.8 | 4.6 | 1.58 IMIL2-83-1 xBML7 3 99 | 53 (052 (13

MIL 2-457-2 x MIL 3 | 13.8 | 4.6 | 1.27 [MIL2-49-2xLM 13 4 99 | 48 |0.71 (14

2-406-1

MIL2-173-2xBML7| 2 | 13.7 | 4.2 | 1.33 [MIL2-114-1xMIL2- | 3 9.8 | 421042 |15
1062-1-2

MIL 2-457-2 x MIL 2 | 13.7 | 3.8 |1.48 |IMIL2-800-1xBML6 | 4 9.7 | 3.0 10.23 [16

2-3470

MIL2-3397xLM-14| 2 | 13.6 | 3.4 | 1.35 |[MIL2-1299-5xBML7 | 5 9.7 | 3.0 1040 (17

MIL2-126-2xLM-14| 4 | 13.6 | 3.0 | 1.26 [MIL2-244-1xLM 13 4 96 | 1.8 10.29 |18

BML-6 x MIL 4 | 13.5| 2.5 |0.53 IMIL2-100xBML 15 3 95 | 0.6 |0.77 |19

2-406-1

MIL 2-975-2 x MIL 2 | 134 | 1.7 | 0.85 [MIL2-975-2 x MIL 4 94 | 0.1 |0.85 (20

2-406-12-406-1

DKC 9081 2 | 132 - 1 0.82 [DKC9081 4 94 - 1082 | -

P3522 3 | 12.8 - | 1.13 |P3522 4 8.9 - | 113 | -

Bio 9544 3 11.2 - 1 0.59 [Bio 9544 5 7.8 - 1059 | -

DMRH 1301 2 | 10.6 - 10.96 [DMRH 1301 5 7.1 - 1096 | -

Mean 28 | 94 - Mean 4.6 | 6.2 - -

Cv 12.1 | 13.2 - Ccv 18.1 | 19.1 - -

CD 04| 0.8 - CD 0.6 | 0.9 - -

ASI: Anthesis silking interval; R: Rank; % sup: Percent superiority; DSI= Drought Susceptibility index
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drought environment at Begusarai during rabi 2020-
21. Drought stress was created by withholding
irrigation before flowering which was continued for
three-week duration up to grain filling stage. Twenty-
one hybrids under normal environment and 20
hybrids under drought out yielded the best check
hybrid DKC 9081 (Table 1.22). Performance of two
hybrids, viz., MIL 2-1062-1-2 x BML 7 and BML 6 x
MIL 2-3470 was better in both normal and drought
environment.

Evaluation of inbred lines for drought and low
nitrogen

In spring 2021, a set of 80 inbred lines were evaluated
for their response to drought and low applied
nitrogen. There were three treatments; T1 (drought
with low nitrogen application), T2 (drought with
recommended nitrogen application), and T3
(irrigated with recommended nitrogen application).
In T1 and T2 drought were imposed for 20 days
during flowering and post-flowering stage. In T1, 59
inbred lines could produce grains, and 21 inbred lines
could not produce grain, whereas in T2, 79 inbred
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lines could produce grain. The range of grain yield
per hectare was 0.8 to 10.1 qinT1, 1.2t029.8 qin T2
and 1.5 to 37.1q in T3. In T1, five inbred lines
produced 5.0 to 10.1 kg grain yield; these were MIL
5-11347, MIL 5-11172, MIL 5-11470, MIL 5-11001,
and MIL 5-11036. In T2, three inbred lines produced
20.0to 30.0 kg grain yield; these were MIL 5-11347,
MIL 5-11025, and MIL 5-11082, and five inbred lines
produced 15.0 to 20.0 q grain yield, which were MIL
5-11001, MIL 5-11172, MIL 5-11123, MIL 5-11283,
and MIL 5-11199. In T3, six inbred lines produced 30
to 40 q grain yield; these were MIL 5-11123, MIL 5-
11347, MIL 5-11190, MIL 5-11172, MIL 5-11025,
and MIL 5-11542. The best inbred line identified
under drought and low nitrogen application is MIL 5-
11347, which also performed better under drought
and irrigated condition. In addition to grain yield,
other yield attributes were also observed, viz., days to
anthesis, silking and maturity, plant and cob
placement height, cob length and diameter, grain-
rows per cob and grains per row, and shelling outturn.
Analysis of variance (ANOVA) showed sufficient

Table 1.23: Top five inbred lines under drought and low nitrogen application (T1) with their yield attributes

Inbred GY/ha Days to Daysto | Coblength Cob Shelling

(Kg) anthesis maturity (cm) diameter | outturn
(mm) (%)
MIL 5-11347 1010 78 103 10.4 34 72
MIL5-11172 639 78 103 10.4 28 82
MIL 5-11470 562 78 109 10.9 36 79
MIL 5-11001 549 78 106 12.3 32 73
MIL 5-11036 521 80 105 10.4 28 73

GY: Grain Yield

Table 1.24: Top five inbred lines under drought and recommended nitrogen application (T2) with their

yield attributes
Inbred GY/ha Days to Daysto | Coblength Cob Shelling
(Kg) anthesis maturity (cm) diameter | outturn
(mm) (%)
MIL 5-11347 2982 79 106 14.4 42 72
MIL 5-11025 2400 80 115 15.3 39 75
MIL 5-11082 2123 77 112 12.5 39 70
MIL 5-11001 1995 77 107 13.1 37 75
MIL 5-11172 1777 78 107 14.2 36 72
GY: Grain Yield
17
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variation for all these observed traits in all three
treatments. The top five inbreds for grain yield under
T1 and T2 are being given in the Table 1.23 and 1.24
along with other yield attributes.

These inbred lines will be evaluated for drought and
low nitrogen for one more season to consolidate
results.
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Screening experimental maize hybrids under
normal and managed water logging environment

A set of 275 experimental maize hybrids along with
five check hybrids was evaluated under normal and
water logging environment at RMR&SPC,
Begusarai during kharif2020. Water logging stress
was given during knee height stage of the crop at 35

Table 1.25: Top twenty experimental maize hybrids under normal and water logging stress during rabi-
2020-21 at Begusarai

Experimental GY | % | DSI Experimental GY | % | DSI| R
hybrid (t/ha)| Sup hybrid (t/ha) [ Sup
Normal environment Water logging environment

MIL2-119-2 x MIL2-1062-| 6.90 | 24.6 | 1.14 | IMH2-207-1xLM 13 5 2141 0.69| 1

1-2

MIL2-1510 x BML 6 6.86 | 23.9( 1.09 | MIL2-58-2xMIL2-428-2| 8 1.94 059 2

MIL2800-1 x MIL2-406-1| 6.81 | 22.8 | 1.15 | MIL2-114-1 x MIL 2- 6 1.89 1 0.76 | 3
1062-1-2

MIL2-2077 x BML7 6.67 | 20.3 | 1.14 | MIL2-537-2x1LM 13 5 1.83 1 0.39| 4

MIL2-37-2xLM 14 6.61 | 19.3| 1.19 | MIL2-219-2xLM 14 4 1.67| 0.70( 5

MIL2-883-1xMIL2-388-1 | 6.42 | 15.8 [ 1.11 | MIL2-1210x BML7 5 1.61 ] 0.20| 6

MIL2-334B-2xLM 13 6.34 | 144 1.19 | MIL2-376-2xLM 13 5 1.58 ] 0.69| 7

LM 14 x MIL 2-1299-5 6.38 | 15.1| 1.09 | MIL2-883-1xMIL2-3240| 5 1.56 | 0.75| 8

MIL2-1011-2xLM 13 6.32 | 14.0| 1.01 | MIL2-801-1 x MIL 2- 4 1.50| 0.80| 9
1299-5

MIL2-1043-1-1 x BML6 6.22 | 12.3| 1.19 | MIL2-30-1 xLM 13 4 147 044 10

MIL2-1041-4-2xLM 13 6.18 | 11.6 | 1.11 | MIL2-43-2 x HKI1128 6 1.39( 0.66( 11

MIL2-1527xLM 14 6.12 | 10.5| 1.19 | MIL2-207-2 x MIL 2- 6 1.35] 0.73| 12
457-2

DKC 074 5.54 - 1 0.98 | MIL 2-883-1 x MIL 2- 5 1.33] 091 13
207-2

CHM 08-287 4.76 - | 1.02 | MIL2-1298-8 x BML7 5 1.31] 0.61| 14

BIO 9544 4.47 - 10.89 | EI670xLM 14 5 1.25] 0.74| 15

DHM 121 3.60 - 1 0.89 | MIL2-1292-1 xLM 14 6 1.22 ] 0.65| 16

NK 6240 2.92 - 1 0.89 | MIL 2-1299-5 x MIL 2- 5 1.17] 0.82| 17
406-1

Mean 4.62 - MIL2-1062-1-2xLM 13 5 .14 0.71| 18

Ccv 14.8 - BIO 9544 7 1.08 | 090 -

CD 0.46 - DKC 7074 4 0.94] 098] -
DHM 121 5 0.89 | 0.89| -
NK 6240 4 0.50| 0.88| -
CHM 08-287 6 0.67| 1.02| -
Mean 3.4 | 0.58 -
Cv 14.5 | 28.8 -
CD 3.8 [1.07 -

GY: Grainyield; ASI: Anthesis silking interval
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Table 1.25: Top twenty experimental maize hybrids under normal and water logging stress during rabi-

2020-21 at Begusarai

Experimental hybrid GY Experimental hybrid GY Rank
(q/ha) (q/ha) Rank
Normal environment, Heat stress environment

MIL2-975-2 x MIL 2-571-1 13.08 |MIL2-1062-1-2 x MIL2-310-1 9.14 1
MIL 2-406-2 x BML 6 1296 |MIL2-1298-1xLM 13 9.06 2
MIL 2-1299-5 x BML 6 12.06 |MIL2-406-2 x MIL2-941-1 8.96 3
MIL 2-406-2 x MIL 2-883-1 12.04 |MIL2-133-1 xMIL2-1062-1-2 8.94 4
MIL2-204-2x1.M 13 11.97 |LM 14 x MIL2-1299-5 8.56 5
MIL2-262-1x1L.M 13 11.97 (LM 13 xBML7 8.51 6
MIL 2-83-3 x MIL2-1062-1-2 11.75 [MIL2-406-1x1LM 13 8.43 7
MIL 2-83-1 x MIL 2-55-2 11.71 |MIL2-406-2x BML6 8.32 8
MIL 2-3240 x UMI 1200 11.33 |MIL2-975-2 x MIL2-571-1 8.31 9
MIL2-1298-1x1L.M 13 11.29 |MIL2-488-1xLM 14 8.22 10
MIL2-883-1 x BML7 11.17 |MIL2-333-2xLM 14 7.99 11
MIL2-1475xLM14 11.15 [HKI1105xMIL2-917-1 7.89 12
MIL2-3362 X LM13 11.08 [MIL2-1523 xLM 14 7.87 13
MIL 2-1299-5 x MIL 2-406-1 11.06 |MIL2-100 x MIL2-55-2 7.87 14
Bio 9544 (Check) 11.04 |MIL2-3325xLM 13 7.69 15
MIL 2-406-1 x MIL 2-941-1 11.00 [MIL2-282-2xLM 14 7.58 16
MIL2-2039 x MIL 2-1299-5 10.86 |MIL2-428 x MIL2-1062-1-2 7.58 17
MIL2-201-2 x MIL2-173-2 10.83 |BML 6 x MIL2-1299-5 7.56 18
MIL2-596-2xLM 13 10.82 |MIL2-3240 x MIL 2-3470 7.28 19
KMH 25K45 (Check) 11.36 [MIL2-171-1 xLM 14 7.18 20

P3522 (Check) 5.40 69

GY: Grainyield

days after sowing with continuous flooding for seven
days. Twenty hybrids under normal environment and
18 hybrids under water logging were superior to best
check hybrid under normal (DKC 7074) and water
logging environment (Bio 9544), respectively
(Table1.25).

Evaluation of experimental hybrids under heat
stress at ICAR-IIMR, Ludhiana

A set of 275 experimental hybrids along with five
standard checks were evaluated under optimum and
heat stress environment. The normal set of hybrids
was planted on February 12,2021 and stress set was
planted on March 18, 2021, so that heat stress may
coincide with flowering time. There were
intermittent rains after the flowering; hence heat
stress intensity was less than expected. Under
optimum environment out of 275 hybrids eight

hybrids out yielded the best check hybrid KMH
25K45 (Table 1.26). Under heat stress trial 68
entries out yielded the best check hybrid P 3522
(Table 1.26). Three experimental hybrids, viz., MIL
2-975-2 x MIL 2-571-1, MIL 2-406-2 x T3 and MIL
2-1298-1 x LM 13 showed good performance under
normal and heat stress environments. However, as
the stress was suboptimal the data need
reconfirmation.

Screening maize inbred lines under salinity stress

A set of 20 inbred lines were tested under salinity
stress under three EC levels 3, 6 and 9 dS m?1, at
CSSR Regional Station Bharuch. Among the 20
genotypes three genotypes (HKI 163, IML 127-1 and
IML 418-1) showed K/Na ratio more than one, hence
these maybe considered as tolerant against the
salinity as shown in Figure 1.7.
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Figure 1.7: Salinity tolerance of twenty maize genotypes
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Study the effect of herbicides on the growth and
yield of maizeinbred lines

One hundred maize inbred lines were evaluated in
replicated design to study the effect of two post
emergence herbicides i.e. tembotrione and
topramezone along with control set (no herbicide
with two manual weeding). Six genotypes did not
germinate. Phytotoxicity of tembotrione was
observed in some of the inbred lines after 7 days of
spray. One inbred line (MIL 2-3492) showed severe
toxicity (Figure 1.8A). No toxicity of topramezone
was observed at growth stage on inbred lines. No
significant difference on yield was observed among

both the herbicide treatments and control. The mean
grain yield of all inbred lines under different
treatment was 19.1 g/ha (Tembotrione), 18.4 g/ha
(Topramezone) and 19.0 g/ha (Control-two normal
weeding) (Figure 1.8B).

Breeding for biotic stress

Screening of maize genotypes against TLB

Two trials were conducted one with 60 lines (Trial 1)
and other with 150 lines (trial 2) to screen against
TLB under artificially inoculated field conditions.
Trial 1 was conducted at Mandya, Karnataka during
kharif 2021, whereas trial 2 was conducted at both
Mandya and Dharwad centre during kharif 2021.

Figure 1.8: A. Highly tembotrine susceptible inbred line (IML 2-3492), B. Yield performance of maize

inbreds under herbicide treatments

SAMAASININLTLREINLREOPOOIRRRRSIVOQLDR RGN R R
— Normal weeding —— Tembotrione —— Topramezone

Linear (Topramezone)
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Figure 1.9: Resistant genotypes against TLB at
both Mandya and Dharwad centre (A. EC

612071; B. CML 269 dv)

Trials were conducted in ?-lattice design with two
replications. Artificial inoculation was performed by
leaf whorl inoculation technique using grounded
TLB mass multiplied on sorghum seeds and disease
reaction was recorded using 1 to 9 scales. In trial 1,
the following lines were found to be resistant (<3.0
rating) IMLSB 1041-4-1, IMLSB 446-2, IMLSB
343-2, DML 16, IML 15-113, KDM 71412, VL
1110195, JCY 2-7, KDM 71412, PFSR R3, NAI
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178 A at Mandya centre. In trial 2, four lines, viz., EC
619334, EC 672689, EC 612071 and CML269dv
were shown the rating <3.0 at both Mandya and
Dharwad location. EC 615249, BAJIM 08-26, PFSR
63, VS 162, IMLSB 376-2, IMLSB 380-1, HUZM
55, EC 646061, EC 611610(WS)B-1 and EC 615260
were resistant at Mandya centre alone whereas EC
646047, BLS 42048-2, IMLSB 274-1, IMLSB 282-
2, JCY 3-7-1-2-1 and CM 213 were resistant at
Dharwad location alone (Figure 1.9).

Genome-wide association studies (GWAS) for
Turcicum leaf blight (TLB) resistance in tropical
maize

A divers set of 384 inbred lines which has already
been phenotyped for TLB under artificial
inoculated conditions at four hot-spots locations,
viz., Bajaura, Dharwad, Mandaya and Srinagar
during 2018-2020 was genotyped by GBS. Total
60277 polymorphic SNPs were identified. The
linkage disequilibrium (LD) as well as the
population structure was studied to carry out the
genome-wide association mapping for TLB
resistance. Sufficient variability was observed in
the panel for targeted parameters from phenotypic
and genotypic data. The genome wide association
mapping study was carried out to find out the SNPs
associated with TLB disease resistance. The
mapping was performed using both general linear
model (GLM) as well as mixed linear model

GLM.BMDS

oy Adp)

)

o vl 2 )

MLM.BMDS

i i ' i

Figure 1.10: Manhattan plots representing the significant SNPs (above threshold lines) on different
chromosomes which were found associated with mean disease score of TLB disease at Bajaura,
Mandaya, Dharwad and Srinagar (BMDS). The association study was carried out using both GLM as

well as MLM model
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Table 1.27: Details of SNPs found associated with TLB resistance on the basis of both GLM as well as MLM

SNP Chr. | Position (bp) Pvalue R’ Effect
MLM GLM MLM | GLM | MLLM | GLM
SChr2 166580547 2 166580547 | 8.31E-05| 3.71E-07 0.24 0.25 4.76 5.70
SChr2 166580547 2 166580547 | 2.69E-02 | 1.07E-02 0.29 0.28 6.70 6.61
SChr3 49666693 * 3 49666693 9.69E-05 | 2.84E-05 0.24 0.23 4.49 4.60
SChr4 133011027 4 133011027 | 2.75E-05 | 1.23E-05 0.25 0.24 5.89 5.86
SChr4 133011115 4 133011115 | 3.55E-06 | 7.75E-07 0.26 0.25 6.50 6.58
SChr4 60643199 4 60643199 | 4.18E-06 | 3.59E-07 0.25 0.25 -5.56 | -5.83
SChr4 60643265 4 60643265 2.80E-06 | 2.02E-07 0.26 0.25 -5.63 | -5.93
SChr4 60643350 4 60643350 7.72E-06 | 6.37E-07 0.25 0.25 5.36 5.67
SChr4 60644158* 4 60644158 5.43E-05 | 5.47E-07 0.24 0.25 4.43 5.28
SChr4 133011027 4 133011027 | 9.95E-04 | 4.25E-04 0.29 0.27 7.40 7.12
SChr4 133011115 4 133011115 | 1.71E-02 | 1.59E-02 0.29 0.27 7.81 7.62
SChr5 133852353 5 133852353 | 1.88E-06 | 2.59E-08 0.26 0.26 4.88 5.33
SChr5 54792228* 5 54792228 0.000113 | 5.58E-05 0.24 0.23 5.67 5.57
SChr5 133852353 5 133852353 | 1.16E-02 | 1.50E-03 0.29 0.28 7.86 7.85
SChr6 171682925* 6 171682925 | 6.48E-05 | 1.20E-05 0.24 0.24 3.85 4.08
SChr7 4755874%* 7 4755874 1.22E-05 | 1.14E-05 0.25 024 | -4.78 | -4.68
SChr7 4755895%* 7 4755895 1.82E-05 | 1.56E-05 0.25 0.23 4.75 4.70
SChr8 148909020 8 148909020 | 4.72E-05 | 3.90E-07 0.24 0.25 3.22 3.75
SChr8 148909048 8 148909048 | 4.72E-05 | 3.90E-07 0.24 0.25 -3.22 | -3.75
SChr8 148909176 8 148909176 | 6.38E-05| 6.22E-07 0.24 0.25 3.12 3.63
SChr8 148909020 8 148909020 | 8.18E-03 | 2.43E-03 0.30 0.29 5.72 5.68
SChr8 148909048 8 148909048 | 8.18E-03 | 2.43E-03 0.30 0.29 | -3.40 | -3.41

*These are the SNPs found significantly associated on the bases of overall mean values of disease response at four locations, however
rest of the SNPs were found associated in both, i) individual location as well as ii) on over all mean value basis of four locations. The
lateral can be considered as important for further use.

Table 1.28: Disease score against MLB of best inbred lines

Inbred Score Reaction Inbred Score Reaction
Ludhiana Karnal

MIL2-43-2 39 MR MIL 2-49-2 4.0 MR
MIL2-173-2 39 MR MIL 2-68-2 4.0 MR
MIL2-173-3 4.0 MR MIL2-173-2 4.0 MR
MIL2-801-1 3.8 MR MIL2-173-3 4.0 MR
MIL2-976-2 3.7 MR MIL2-266-2 4.0 MR
MIL 2-3470 33 MR MIL 2-592-2 35 MR
R. check 4.2 MR MIL2-1062-1-2 3.8 MR
Dholi MIL 2-1298-8 35 MR
MIL2-55-1 2.5 R MIL2-1300 3.5 MR
R. check 2.0 R MIL2-2166 3.8 MR
MIL2-3470 33 MR

MIL2-3701 3.0 R
R. check 4.8 MR
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(MLM). The SNPs found significantly associated &0 1 = Ludhiana = Kannal = Dholi
with target trait using GLM and MLM which have ] 5233

been represented in Figure 1.10 and Table 1.27. There %07
were total 22 significant SNPs found associated with
TLB resistance with maximum SNPs on chromosome

no. 4. 30 ]

AD -

Screening maize inbred lines against MLB during ]
kharif2020 ]
A set of 200 maize inbred lines were evaluated against
maydis leaf blight (MLB) and banded leaf and sheath ]
blight (BLSB) at Ludhiana, Karnal and Dholi. One o

10 A

Madiatant Moderataly Moderately Suscaptible Mot

inbred line at Karnal and one inbred line at Dholi centre resletant suscuptishe germinated

Table 1.29: Reaction of inbred lines against FAW incidence

SI. Treatment LIRv3-6| LIRv|LIRvt-r2| LIRr3-5| INFv3-6 | INFv| Yield/ear Ear

No,| Name 5-8 5-8 (g) Damage
(%)
1 [MIL2-114-1 1.832 | 2.78 | 4.36™¢ |4.75™% |78.03"“*" |100 |32.80“*" | 0.70%
2 |MIL2-119-1 2,17 2 2 4,14 447 (7777 (90.92 |37.89°“F M | 4,61
3 [MIL2-15-2 1.66™* 2.19 |[3.92™ |3.37°  |56.82"**" [91.67 |14.54" 1.10¢
4 |MIL2-274-1 2,320 327 [ 6.17  [7.09™  |88.15%° 100 [13.31" 58.65°
5 [MIL2-291-1 2,79 | 365 | 5.54™ 16.97"  |78.03"“* 1100 |[48.50°" | 4.62™*
6 |[MIL2-342-1 2,570 345 | 4.63°  [5.66™* |100.00° 91.67 [52.15% 4,22
7 [MIL2-350-1 2,139 1 2 98 | 4.86™ |5.38"" |79.17"" 195.84 [19.14" 0.20°
8 |MIL2-375-1 2,099 1 329 [ 5.14™  [5.287" 166.67“™ 1100 [59.70c 470"

9 |MIL2-376-2 1.97°% | 3.41 | 4.28%  |4.79™"® |62.50™“* |100 |38.60°“™™ | 4.20"
10 |[MIL 2-380-1 1815 | 3.2 | 5.86™ [6.62™" |53.13°“™ |86.67 |34.42°“™" | 1.00%
11 |MIL2-387-1 2,487 319 [ 5,60 |6.377 |75.30™ 1100 [37.30°“"" | 4.80™°
12 IMIL 2-393-1 290" | 3.47 |4.94™ |5.07"°% 193.03" 100 [36.467"™ | 2.80™
13 |MIL2-43-2 2.06°% 1 236 [ 3.71™  |4.01™%% |64.29™“* 1100 |37.85™" | 2.60™
14 |MIL2-483-1 2455 334 [ 520 |5.90™F |88.54™°  |100  |45.14°"" | 5.40™
15 |MIL 2-49-2 1.91°¥% | 2.25 [ 4.00™ [3.917® |58.57"“*" 180.56 [59.70° 2.20%
16 |MIL2-591-2 2.06°% 1 3.01 |[4.91™ [|4.26™“% |50.00"" ]90.63 [45.50°“"" | 7.60™*
17 [MIL2-801-2 1.90% | 2.46 | 4.52¢ |5.03™*® |68.57"“*" |193.34 |37.86° " | 7.20"
18 [BML6(Check) [2.73™*"| 3.62 | 5.85™ [6.69™* [81.39™** 100 [14.19" 34.10™
19 (BML7(Check) [1.96"*" | 2.5 | 3.72™¢ [4.49™® [52.28**" 1100 [30.12°*" [ 5.37>

\®}
S

Co-8 (Check) 2. 71 3,82 1 2.65° 2.84° 70.98" (100  |152.30° 4.80™

21 [DHM117(Check)|1.73*"" | 2.15 | 2.57° 3.20%  [39.52" 88.73 [92.10° 8.53™
22 |E 63 (Check) 1.39" 247 1299 [3.61°* [36.07 100 [8.241 26.50™
23 |IML127-1(Check)|1.89®" | 2.81 |[2.73*  |4.37™"* [45.59*" 100 |23.40™™ | 24.10™
24 (IML418-1(Check)|1.57™ 246 |5.18% 16.49™*" |37.50° 100 |19.40™ 0.40°

General Mean  [2.23 293 |4.86 5.44 69.84 95.89 (34.79 11.51

p-Value<.0001 [0.1093 | <.0001[ <.0001 [<.0001 0.3201 <.0001|{<.0001

Fvalue8.25 1.41 3.8 |[5.58 8.12 1.14 32.83 [4.71

CV (%)10.73 17.47 14.81 | 12.78  [11.44  |6.7 15.27 (65.56
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Table 1.30: Reaction of maize inbred lines against spotted stem borer at WNC Ludhiana during kharif2020

S1. Entry name Insect | Insect | SL Entry Insect | Insect
No. score | reaction| No. score |reaction
1 | MIL2-807-1 6.6 S 15 | MIL2-1289-2 NG -
2 | MIL2-874-2 7.5 S 16 | MIL2-1292-2 7.6 S
3 | MIL2-882-1 6.0 MR 17 | MIL2-1297-1 7.8 S
4 [ MIL2-883-1 6.1 S 18 | MIL2-1298-6 6.9 S
5 | MIL2-955-1 8.3 S 19 | MIL2-1299-5 NG -
6 | MIL2-975-2 6.3 S 20 | MIL2-2034 6.4 S
7 | MIL2-976-2 6.3 S 21 | MIL2-2039 7.0 S
8 | MIL-1018-1 8.0 S 22 | MIL2-2051 8.0 S
9 | MIL2-1042-3-1 8.1 S 23 | MIL2-2068 6.8 S
10| MIL2-1043-1-1 55 MR 24 | MIL2-2077 7.4 S
11| MIL2-1053-2-2 7.1 S 25 | MIL2-2166 6.8 S
12| MIL2-1060-8-1 8.0 S E 63 (R Check) 33 MR
13| MIL2-1063-1-2 7.9 S CM 500 (R Check) 2.8 R
14| MIL2-1281-3 6.9 S BML 6 (S Check) 7.5 S

was found resistant against. Forty lines at Ludhiana,
42 lines at Karnal and 24 lines at Dholi were found
moderately resistant. Resistant check at Ludhiana
and Karnal showed the moderately score indicating
high incidence of MLB at both the locations (Figure
1.11). Six lines at Ludhiana and 12 lines at Karnal as
mentioned in Table 1.28 showed lower score than the
resistant check.

Screening of inbred lines against Fall armyworm
(FAW) in kharif 2020 at IIMR, New Delhi

A set of 100 inbred lines were evaluated against Fall
Armyworm (FAW) under natural infestation during
kharif 2020. Eight inbred lines were observed with
Least Infestation Rate (LIR) at four different growth
stages (Table 1.29). Fourteen inbred lines showed
less incidence of ear damage along with high yield
potential. MIL 2- 49-2 was one of the best
performing inbred under FAW infestation.

Screening of maize inbred lines against spotted
stem borer (Chilo partellus)

Asetof25 maize inbred lines along with three checks
were evaluated against spotted stem borer during
kharif 2020 at WNC, Hyderabad. Two inbred lines
(MIL 2-882-1 and MIL 2-1043-1-1) were identified
as moderately resistant (Table 1.30).

Breeding for quality traits
Promising QPM lines identified

24

A set of 224 lines was planted at Ldhiana
experimental field and the selfed samples were used
for biochemical analysis. Out of 224 lines, 40 most
promising lines were identified with higher
tryptophan content (>0.8%) which is given below in
Table 1.31.

Diversification of QPM germplasm

Toward diversification of QPM germplasm, new
QPM lines were developed by using the background
of normal maize lines as one of the parents after
crossing with QPM lines. A set of such newly derived
74 lines was tested for tryptophan content and out of
these 74 lines, 40 most promising lines have been
identified for high tryptophan content which are
listed below (Table 1.32).

Breeding for high-lysine, tryptophan and ?-
carotene

The inbred lines, viz., LM 13, LM14, LM 15 and LM
17 were targeted for introgression of opaque2 (02)
and crtRBI1 allele independently. The stabilized near
isogenic lines (NILs) with good agronomic
performance were evaluated for quality traits. The
NILs carrying o2 gene have shown higher
tryptophan which varied from 0.56 to 1.10% of the
total protein. Some of the converted NILs showed
more than double the level of tryptophan as
compared to its original parent (Figure 1.12).
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SIL. Inbred Line Tryptophan SI. Inbred Line Tryptophan
No. (% of protein) No. (% of protein)
1 |[E4-9-1C4 1.01 21 [E7-15-1 0.90
2 |E19-14-1-1 0.98 22 |E19-14-1-2-1 0.90
3 |E6-24-1-2-1 0.96 23 (E7-15-2-1-1 0.89
4 |E11-39-2 0.96 24 (E3-25-1-1-2 0.88
5 |E8-21-1-1-1 0.94 25 (E8-3-1-2 0.88
6 |E9-2-1-1 0.94 26 [E2-52-1 0.88
7 |E11-46-2-1 0.94 27 |E5-18-1-2 0.88
8 |E9-27 0.94 28 |(E8-26 0.88
9 |E2-22-3-1 0.92 29 [E12-15 0.87
10|E4-1-1-1 0.92 30 |E16-33 0.87
11 [E4-9-1-2 0.92 31 |E11-24-1-2 0.87
12|E6-32-4 0.92 32 |E2-47-1 0.86
13|E8-16-1-2-2 0.92 33 |E5-13-1 0.86
14 |E 7-6-1 0.92 34 |E7-24-3-C1 0.86
15|E8-20-4-1-2 0.92 35 |E11-25 0.86
16 |E8-21-3 0.91 36 |E14-37-1 0.86
17|E11-35-0-2 0.91 37 |E25-13-1 0.86
18|E8-16-1-2-1 0.91 38 |E6-36-1-C2 0.86
19 |E 2-44-1 0.90 39 |E8-21-1-1 0.85
20|E5-13-1-3 0.90 40 [E11-38 0.85
Table 1.31: Identification of tryptophan rich germplasm
SI. Inbred Line Tryptophan SI. Inbred Line Tryptophan
No. (% of protein) No. (% of protein)
1 |[E4-9-1C4 1.01 21 [E7-15-1 0.90
2 |E19-14-1-1 0.98 22 (E19-14-1-2-1 0.90
3 |E6-24-1-2-1 0.96 23 (E7-15-2-1-1 0.89
4 |E11-39-2 0.96 24 (E3-25-1-1-2 0.88
5 |E8-21-1-1-1 0.94 25 (E8-3-1-2 0.88
6 |E9-2-1-1 0.94 26 (E2-52-1 0.88
7 |E11-46-2-1 0.94 27 |E5-18-1-2 0.88
8 |E9-27 0.94 28 |(E8-26 0.88
9 |E2-22-3-1 0.92 29 [E12-15 0.87
10|E4-1-1-1 0.92 30 |E16-33 0.87
11 [E4-9-1-2 0.92 31 |E11-24-1-2 0.87
12|E6-32-4 0.92 32 |E2-47-1 0.86
13|E8-16-1-2-2 0.92 33 |E5-13-1 0.86
14 |E 7-6-1 0.92 34 |E7-24-3-C1 0.86
15|E 8-20-4-1-2 0.92 35 |E11-25 0.86
16 |E8-21-3 0.91 36 |E14-37-1 0.86
17|E11-35-0-2 0.91 37 |E25-13-1 0.86
18|E8-16-1-2-1 0.91 38 |E6-36-1-C2 0.86
19 |E 2-44-1 0.90 39 |E8-21-1-1 0.85
20|E5-13-1-3 0.90 40 [E11-38 0.85
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Table 1.32: Promising tryptophan rich germplasm identified from diversification programme

SL Inbred Line Tryptophan SIL. Inbred Line Tryptophan
No. (% of protein) No. (% of protein)
1 [QIL4-67 0.98 21 |QIL4-305 0.84
2 (QIL4-301 0.98 22 |QIL4-378 0.84
3 [QIL4-51 0.96 23 |QIL4-226 0.82
4 (QIL4-261 0.96 24 |QIL4-254 0.81
5 |QIL4-77 0.95 25 |QIL4-376 0.81
6 |QIL4-157 0.95 26 |QIL4-264 0.81
7 |QIL 4-224 0.94 27 |QIL4-227 0.8
8 |QIL4-252 0.94 28 |QIL4-388 0.8
9 [QIL4-143-1 0.93 29 |QIL4-186 0.79
10|QIL4-23 0.92 30 [QIL4-332 0.79
11 |QIL4-1112 0.92 31 [QIL4-13 0.78
12 |1QIL4-275 0.92 32 [QIL4-141-1 0.78
13 |QIL4-94 0.91 33 |QIL4-236 0.78
14|QIL4-24 0.88 34 |QIL4-71 0.77
15|QIL4-98 0.88 35 [QIL4-214 0.77
16 |QIL4-266 0.87 36 [QIL4-75 0.75
17|QIL4-81 0.86 37 [QIL4-78 0.74
18|QIL4-113-1 0.86 38 |QIL4-99 0.74
19|QIL4-163 0.86 39 |QIL4-162 0.74
20|QIL4-233 0.86 40 [QIL4-182 0.74
Tryptophan (%) of protein Tryptophan (%) of protein
L2 L2
g&-ﬂ] g"“”
020 I 020 .
= LMI3Q6  LMI3Q6  LMI3QZ  LAMI3Q3 L3 = LM14Q.2 LM14Q.3 LM 14
Tryptophan (%) of protein Tryptophan (%) of protein
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£ om Zom
3 1ol [
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Figure 1.12: The comparison of tryptophan content in the original lines vis-a-vis converted NILs
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UMI 1200 x Pusa Waxy 55411

23 4567 89% 10111213
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UMI 1201 x Pusa Waxy 55411
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25123 4567 891011213

UMI 1230 x Pusa Waxy 55411

Figure 1.13: The confirmation of hybridity test in F1s

The biochemical analysis of reconstituted hybrids
[PMH3 (LM 17 x LM 14); PMH 6 ()] for provitamin-
Awas also carried out by following normal process of
harvesting as practiced in farmer's field. The
provitamin-A content in the reconstituted hybrids
was 4.35 ppm (Improved PMH 3) to 5.44 ppm
(Improved PMH 6).

Molecular breeding for high amylopectin/waxy
maize

The crosses were made between donor (Pusa Waxy
55411) and recurrent parents (UMI 1200, UMI 1201,
UMI 1230) during kharif 2020 at ICAR-IIMR Farm,
Ladhowal and F1s (UMI 1200 x Pusa Waxy 55411,
UMI 1201 x Pusa Waxy 55411, UMI 1230 x Pusa
Waxy 55411) were grown at WNC, ICAR-IIMR,
Hyderabad during rabi 2020-21and hybridity of the
Fls were confirmed using foreground marker of
waxy gene (Figure 1.13). The confirmed F1 plants
were crosses with respective recurrent parents to
generate BC1F1 generation. Further, polymorphic
molecular markers between donor and recipient
genome were identified for faster recovery of
recurrent parents. The total number of polymorphic
molecular markers identified between donor and
recipient parents for background selection were 90-
100 for each pair of donor and recurrent parents
(Figure 1.14).

Molecular breeding for high amylose maize
Diversification the background of high amylose
maize genotypes

Maize inbred lines with good agronomic
performance (HKI 1344, HKI 1348-6-2, HKI 1352,
HKI1378, MIL 10-22-6-1, BML 6, HKI 163, LM 13,
LM 14, LM 15, LM 16, MIL 10-9C1, MIL 10-1519,
MIL 10-1382, UMI 1200, UMI 1201 and UMI 1230)
were selected for diversification of the narrow
background of high amylose germplasm (EC
972407, EC 972391, EC 972408, EC 972405, EC
972403, EC 972401, PI 1643420) received from

uMile

bnig2244
Chrm-4.08

umcl42s
Chrm-3.04

Umc2150
Chrm-4.02

bnigi598
Chrm-1.06

Figure 1.14: The Parental polymorphism survey between
donor and recurrent parents using SSR markers

maize genetics stock centre, USA. All the 24 maize
genotypes were characterized using 99 SSR markers
which helped to group these genotypes into different
clusters based on the genetic distance (Figure 1.15).
Based on the clustering information crosses were
made among the normal and imported high amylose
lines to generate two MAGIC pool representing
different heterotic pattern. To derive MAGIC pool-I,
single crosses among LM 13 x EC 972405, HKI 1352
x EC 972408, LM 16 x EC 972405 and HKI 1344 x
EC 972408 were derived. Crosses were further made
among single crosses to generate double crosses
((LM 13 x EC 972405) x (HKI 1352 x EC 972408);

e

| )
—

, — ;
ORI ;j )
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Figure 1.15: Crosses made among normal and ae mutant
line based on clustering pattern
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Figure 1.17: Background genotyping to BC2F1 individuals with bnlg2291 marker

(LM 16 x EC 972405) x (HKI 1344 x EC 972408)).
To derive MAGIC pool-II, single crosses among
UMI 1200 x PI 643420, UMI 1201x EC 972403,
UMI 1230 x PI 643420 and MIL 10-9C1 x EC
972403. Further, crosses were made among single
crosses to generate double crosses [(UMI 1200 x PI
643420) x (UMI 1201x EC 972403); (UMI 1230 x
P1643420) x (MIL 10-9C1 x EC 972403)].

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, whereas P1643420 and 510B
were used as donor parents. Donor parent had the
favourable allele for sbell gene whereas in
recurrent parents (HKI 1344, HKI 1378 and HKI

=l

Figure 1.18: Dendrogram of wild species and cultivated inbred lines
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1348-6-2) 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. Parental polymorphism
was also done among the donor and recurrent
parents, and polymorphic SSR markers (>100) were
identified for each of the pairs (recurrent and
donor). The crosses were made between donor and
recurrent parents and Fls were grown at WNC,
Hyderabad. F1 plants were crosses with recurrent
parents to generate BCIF1 generation and the
BCIF1 generation was grown at Ludhiana. The
individuals of BC1F1 generation from each family,
viz., HK 11344, HK 11348-6-2 and HKI1378 were
genotyped with the foreground marker (sbell).
Foreground selected positive plants for HKI 1344,
HKI 1348-6-2 and HKI1378 were screened with the
polymorphic SSR markers to determine the

WTHATU-HRATT HeehT STHE Qe
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background recovery of the foreground selected
plants in BCIF1 generation. The foreground
selected individuals with background recovery >75
% [HKI 1344 (4), HKI 1348-6-2 (4) and HKI 1378
(4)] were advanced to BC2F1 generation. Further,
individuals of BC2F1 generation from each family
were genotyped (Figure 1.16) and positive
individuals were selfed. Background recovery in
BC2F1 generation ranged from 83-95% [HKI 1344
(4) (85-95%), HKI 1348-6-2 (4) (83-92%) and HKI
1378 (4) (86-93%)] (Figure 1.17). Foreground
positive BC2F1 individuals with high background
recovery were advanced o BC2F2 generation.

Pre-breeding

Molecular characterization

Two advanced backcross populations (BC2F3) were
generated through crossing between LM 13 and LM
14 with Zea parviglumis. Molecular characterization
of different accessions of 25 wild species of maize,

Table 1.33: Quality parameters in different set of maize germplasm

Genotype Oil Protein Starch Sugar N Force
IC 6114290 3.54" 12.01° 70.84 1.2¢ 467.48"
IC 564944 4,39 10.87" 69.23* 1.55° 489.34"
1C 353811 5.52™ 13.88" 70.17 1.33° 543.83"
IC 396885 4,780 14.31% 67.04™" 1.61° 575.36"
BIL 1-56-11 5.16™ 10.40" 73.36" 0.91" 447.98"¢
BIL 1-69-11 4.80™ 9.26" 74.51° 1.22" 375.88%
Z. parviglumis 3.41¢ 11.56™ 45.45' 0.74" 552.17°
C7 (J&K) 4.86™* 9.94" 73.6" 1.59 397.92°
IMFP21 5.43"™ 10.42" 69.8° 1179 | 290.26%**
IMFP 23 3.77°¢ 12.04° 71.84bc 1.07°% 405.85"*
FML 1-07-12 4,76 13.67° 65.13hi 1.04* 540.20°
LM 13 3.80°" 12.86° 65.73% 1.09°% | 268.12%""
LM 14 420" 12.01°® 62.93ijk 1.15% 238.66"
BC,F,(LM 14 x Z parviglupis) ~ 5.91° 14.87° 61.29" 1.26% 161.17%
BC,F,(LM 13 x Z parviglumpis) 5.12" 14.49® 63.14™ 0.84" 140.9°
BC,F,(LM 14 x Z. parviglupis) 5.04™* 12.91° 62.65jk 1.26" 236.82"F
BC,F,(LM 13 x Z parviglumis) 5.02" 12.67% 64.79" 1.07°* 252.05°"
BC F,(LM 13 x Z mexicand) ~ 4.65™*" 12.74% 64.69" 1.06*" 142.03¢
BML6 3.98%% 10.29" 64.98" 1.17° 195.22°
BML 7 5.81" 11.27¢ 67.78* 0.97" 403.56"*
Pvalue 0.0061 ** | 4.49¢" #* 9.87¢ " xxx | 1,02¢"" *¥x 0.003 **
CV (%) 12.21 2.93 1.71 4.52 30.56
CD (5%) 1.19 0.74 2.37 0.11 227.14
29
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viz., Zea maxicana (17), Zea luxurians (1), Zea
dipploperennis (2), Zea nicaraguensis (2) and Zea
parviglums(3) were collected from different sources
to diversify the maize germplasm and six parental
lines, viz., LM 13, LM 14, BML 6, BML 7, UMI
1230 and UMI 1201 were carried out using 37 SSR
markers to characterize the wild and normal maize
inbred. Based on the 37 SSR primers, 31 maize
germplasm including wild and inbred lines were
classified into two clusters. It indicates that wild
species are distantly different from cultivated inbred
lines (Figure 1.18).

Quality analysis
A total of 20 maize lines including six landraces,
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three inbred inbred lines, four parental lines of
hybrids, five wild cross generations, one composite
and one wild species (Z. parviglumis) were used for
quality analysis, viz., oil, protein, sugar, hardness
and starch.The result indicates that BC1F2(LM 14 x
Z. parviglumis) population having more oil and
protein percent compared to Z. parviglumis and LM
14.The BIL 1-69-11 having maximum starch percent
and maximum hardness was observed in IC 353811,
IC 396885, Z. parviglumis and FML 1-07-12 (Table
1.33). Further this needs to confirm through one
more year testing. This results showed that wild
species of maize having wider scope to enhance the
quality traits.
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BASIC SCIENCES

Characterization of maize amylose and
development of rapid method for its categorization

A set of 200 nutritionally superior lines from Indian
germplasm were evaluated for amylose content. The
material was categorized into low, moderate and high
amylose content. Maximum number of lines (147)
contained moderate amylose content, whereas few
lines contained high amylose category. Contrasting
lines from all the three categories were selected for
starch digestibility characters, including resistant
starch (RS), slowly digestible starch (SDS) and
rapidly digestible starch (RDS). A positive
correlation was observed between amylose and
resistant starch content (R=0.95). It was also
observed that RDS slightly reduces in high amylose,
whereas SDS content decreased with increasing
amylose content. Therefore, SDS and amylose
concentrations showed decreasing linear

At %3000

Figure 2.1: Scanning electron micrographs of (A) low, (B)
moderate and (C) high amylose lines
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relationship. In order to study the binding properties
of starch granuoles in high amylose maize, scanning
electron microscopy was performed in high, low and
moderate amylose samples. Scanning electron
micrographs showed a visual difference between
starch matrix of low and high amylose line at
different magnifications (Figure 2.1). In low amylose
lines, the matrix was scattered compared to high
amylose, where the matrix was dense. Moderate
lines' starch matrix density lied in between two
extremes. In order to analyse amylose content in a
large set of maize lines, a rapid method named "Cut
Grain Dip Method" was developed (Figure 2.2). On
the basis of regression equation derived from the set
of 21 samples, the method was standardised as the
successful preliminary method for the estimation of
amylose content. The regression equation depicted a
significantly inverse relation between amylose
content and time taken for the development of
maximum colouration.  Aready reckoner table was
developed to analyse the amylose content through
CGD method.

@y -

rigure Z.Z: 11me course evaluation of color development
by CGD method after (A) addition of reagent, (B) 10
seconds, and (C) 50 seconds of color development.

Extraction and stability analysis of maize
anthocyanins

The indigenous landraces and exotic maize lines
from USDA and CIMMYT were collected. The lines
vary in color i.e. purple, blue and red. The major
color pigment in these lines is anthocyanin. The color
maize germplasm according to their colors were
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grouped for measurement of Tristimulus patterns (L,
a, b) and other color attributes of kernel and flour
(Table 2.1). Value 'L' value indicates lightness (L =
100 means bright, L = 0 means dull). Values 'a' and 'b’
indicate redness to greenness and yellowness to
blueness color, respectively.

Table 2.1: Tristimulus pattern (L, a, b, ¢ and h
values) of colored maize
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Figure 2.4: Correlation of antioxidant activity of maize

germplasm with total phenolic

O- Red Blue Super
Yellow Dark
L, Lightness | 83.3 77.2 72.5 63.2
a, Redness 1.3 9.6 5.1 4.3
b, Yellow 437 16.9 -0.6 3.2
Chroma 323 17.5 5.1 9.9
Hue 88.1 74.6 7.1 19.1

The polymeric color percentage of different color
maize samples (fresh and stored) was also measured.
Lower amount of polymeric color is related to higher
amount of freshness (Figure 2.3). Purple or dark
maize has more polymeric density as compared to the
yellow, orange or red maize.

m Stored seeds W Fresh seeds

LhLh,

Dark

(%)
cnShERENE

Polymeric color

Orange ue

Figure 2.3: Polymeric color of fresh and stored seeds

also has been evaluated in order to speculate the
untapped potential for the pharmaceutical and
nutritional/anti-nutritional properties.

Silk is also important resource material after maize
harvest. It is beneficial to extract phenolic and
flavonoids along with anthocyanins from the color
silk. Anthocyanin contents in the silk of collected
germplasm have been measured. The silk samples
were harvested after 3 days of silk emergence. The
anthocyanin content in freshly harvested silk and
stored silk for 3 months in refrigeration were
compared (Figure 2.5). The dried silk has
substantially lower anthocyanin content as it is
sensitive biomolecule.

The anthocyanins from the pericarp part (purple) as
well as aleurone layers (blue) of selected colored
maize germplasm was also determined. The
antioxidant activity of colored maize was determined
through various methods, viz., ORAC (Oxygen
Radical Absorbance Capacity) and DPPH [(2,2-
diphenyl-1-picryl-hydrazyl-hydrate) free radical
method] . The antioxidant capacity of anthocyanin
rich extract correlated well with the phenolic profile
of set of colored maize germplasm (Figure 2.4). The
antioxidant activity of purple maize was higher as
compared to the blue and red maize germplasm. The
phenolic and flavonoid content of maize germplasm

35 4
30 4
25 | u Fresh u Stored

;.i L|._|.J.J.J.L

Figure 2.5: The impact of storage on anthocyanin content
of silk from selected maize germplasm

Anthocyanin conte nt (mg/100g)
th

Anthocyanin exists in carbocation, zwitter ion and
anionic form at different pH. It can be protected from
the severe pH change through the stabilizing effect of
extraneous agents e.g. divalent metal ions. A
preliminary trial to know the effect of metal ion on
anthocyanin content has been conducted. It has been
found that zinc supplementation has stabilizing
effect on the anthocyanin. This could lead to
observed higher anthocyanin content in the maize
sample from metal treated plot (Figure 2.6).
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successfully carried out. The subcultured
embryogenic calli from high yielding and popular
maize cultivars i.e. DMRH 1301 and DMRH 1308
were subjected to particle bombardment-mediated
transformation (Figure 2.7A). The scrutiny of
embryogenic (globular, friable, fast-growing, loose,
nodular) calli from non-embryogenic (mucilaginous,

[
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h,«*" ﬁ"ﬁ o«‘?’“ @q;\'f‘" QQ,q;ie’ 3{\@"' %g.',\?‘: @e@ fragile, slow-growing) ones was found to be a critical

N and essential step before in vitro regeneration and

#No supplement "Zn2s " Zn 50 genetic transformation as this would affect the

Figure 2.6: Effect of zinc towards more anthocyanin regeneration as well as transformation capability of

retention in kernel demonstrated the positive influence on the calli The histochemical staining of ?-
anthocyanin stabilization. Zn 25 and Zn 50 represent o )

supplementation with zinc sulphate concentration of 25 glucuronidase (GUS) activity exhibited the presence
kg/ha and 50 kg/ha, respectively. of blue spots in the calli even ten days after biolistic
transformation and hence indicated the expression of
Development of an efficient and reproducible  GUS protein within transformed cells (Figure 2.3B).
transformation protocol for tropical maize (Zea  The healthy transformants were analyzed for their
mays L.) using mature seed-derived nodal explants  transgenic status via PCR analysis and histochemical
During 2021, using the nodal explants-derived  staining of GUS expression. PCR analysis of putative
embryogenic calli, the genetic transformation was  maize transformants using ?-glucuronidase (gusA)

Sevilling Modal explants on callus Callas indisced I Calli on
with node inductlon medis nodal explants oasmotic medinm

e =
Tramsgenic plunt Transgenic plant Putative Transformed calli
in sail in hardaing tramsformant on hasla selection on hasta selection

(]

P
tramalormar

= 1 KB

Figure 2.7: (A) Genetic transformation in tropical maize using mature seed derived-nodal explants based calli and (B-E)
molecular confirmation of putative transformants. (B) GUS expression in calli 10 days after biolistic transformation. (C)
PCR analysis using ?-gusA specific primers. GUS expression in leaves (D) and roots (E) from PCR positive plants.
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specific primers confirmed the presence of the
expected size band (~0.9 Kb) in many transformants
as compared to untransformed maize plants (Fig.
2.7C). Further, histochemical analysis of PCR
positive transformants exhibited the presence of
GUS activity in the leaf and root tissues while no
GUS activity was observed in these tissues from the
non-transformed wild-type plant (Figure 2.3D-E).
The molecular analysis confirms the integration of
transgene and hence, the transgenic nature of
putative transformants. The genetic transformation
in both the genotypes has been repeated three times
and transformation efficiency of 4.25% and 5.61%
was achieved in DMRH 1301 and DMRH 1308,
respectively. Despite using mature seeds as the
starting material which is generally considered
recalcitrant for tissue culture, the transformation
efficiency achieved in our study is comparable with
these reports on immature embryos.This robust and
efficient regeneration and transformation protocol
can overcome the major limitations associated with
the existing immature embryo-based protocol in
tropical maize as mature seeds can be obtained easily
in ample quantities throughout the year and in a
season-independent manner. In addition to this,
mature seeds are easy to handle and store for a long
time. Despite using hybrids as a source of explants,
fixed events could be generated quickly by
employing the Doubled haploid technique. Such an
easy, generalized and reproducible protocol would
facilitate the faster application of transgenic and
genome-editing technologies for molecular breeding
in maize. This will help in the augmentation of novel
and economic traits, which are otherwise intractable
through conventional breeding.

Purification of extracellular ligninolytic enzymes
Jfrom co-culture of Phanerochaete chrysosporium
and Pleurotus ostreatus

Phanerochaete chrysosporium and Pleurotus
ostreatus are two fungi with potential in
biodelignification. In order to purify the extracellular
ligninolytic proteins, a co-culture of Phanerochaete
chrysosium and Pleurotus ostreatus was grown using
corn stover as the substrate. Ground corn stover was
moistened with Lignin Modifying Enzyme Basal
Medium (LBM) at the ratio of 1:4 (w/v) followed by
autoclaving at 121°C for 15 min, inoculated with
10% (v/v) of spore suspension (1x108 spores/ml) and
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kept in a BOD incubator at 28+2°C. LBM included
1.0 ml of 20% (w/v) glucose (autoclaved separately)
and solidified with 1.6% (w/v) agar was used as the
screening media with the following g/L composition:
Mono potassium phosphate, 1.0g/L; Ammonium
tartrate, 0.5g/L; Magnesium sulphate heptahydrate,
0.5g/L; Calcium chloride dehydrate, 0.01g/L;Yeast
extract, 0.01g/L; Copper sulphate pentahydrate,
0.001g/L; Ferric sulphate, 0.001g/L; Manganese
sulphate monohydrate, 0.001g/L, with the pH of the
mediakeptat5.0.

Phosphate buffer was used to extract the extracellular
enzymes produced by the co-culture of
Phanerochaete chrysosium and Pleurotus ostreatus
grown on corn stover. After acetone precipitation, the
protein extract was purified using DEAE-cellulose.
After binding on the column, the bound protein was
eluted using 1M sodium chloride. Fractions of 0.5 ml
were collected and tested using Bromophenol blue as
the substrate. Decolorization of the dye was taken as
the presence of enzymatic activity of ligninolytic
enzymes (Figure 2.8). From one liter of initial protein
extract, 5 ml of concentrated, purified ligninolytic
enzyme preparation was obtained. Figure 2.3 shows
the dye assay using different protein fractions
collected upon elution of the bound protein using 1M
sodium chloride. Fractions 19 to 28 showed high
decoloration and were pooled together. This enzyme
preaparation is under further testing.
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Figure 2.8: Evaluation of ligninolytic activity of protein
fractions isolated from DEAE cellulose chromatography

Meta-QTL (MQTL) analysis for biotic and abiotic
stresses in maize

Fungal disease resistance

A total of 128 research papers were assessed
representing QTL information of 19 fungal diseases.
A total of 82 QTL mapping experiments from 63
studies having required information were used for the
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study. The genetic map data were extracted from the
MaizeGDB and the consensus map was constructed
using a reference map. The information of 381 QTLs
linked with resistance was summarized. Using
MetaQTL software, the input text files of QTL and
genetic map were converted into XML format, which
were then used as input files in the BioMercator
V4.2.3 software for MQTL analysis. The MQTL
analysis revealed the projection of 33.59 % (128)
QTLs associated with resistance against 12 fungal
diseases (SLB, NCLB, BLSB, GLS, HS, FSR, FER,
GER, AER, PLS, CS, SDM) across the maize
genome. A total of 38 MQTL regions were identified
on the 9 chromosomes of maize (Chl to Ch9)
possessing 1910 putative candidate genes. The
results revealed SMQTLsonCh 1,2, 3,4, 6, and 8, 4
MQTLs on Ch 5, 2 MQTLs on Ch 7 and Ch9. In
comparison to the initial CI of individual QTLs
located in that MQTL region, CI value of each MQTL
was dramatically reduced. The five MQTL regions
(24, 14,34, 32 and 5 4) were linked with
multiple diseases which can be explored for marker-
assisted breeding (MAB) for fungal resistance. Their
validation with GWAS studies and constitutive gene
network analysis is now being investigated.

Viral disease resistance

A total of 51 research papers were assessed
representing QTL information of 14 viral diseases. A
total of 39 QTL mapping experiments from 30
studies having required information were used for the
study. The information of 196 QTLs linked with
resistance was summarized and MQTL analysis was
performed similarly as described for fungal
resistance. The MQTL analysis revealed the
projection of 27.04% (53) QTLs associated with
resistance against 11 viral diseases (SCMV, BYDV,
MSV, MMV, MCMV, MCDV, MLN, MRCV, FoMV,
MSD and MRFV. The 14 MQTLs for viral resistance
were projected on Chl, Ch3 and Chl0 having
average phenotypic variance ranges between 13-
93%. The Chl, Ch3 and Chl10 contained 6, 5 and 3
MQTL regions, respectively. The two MQTLs were
associated with a maximum of three diseases, viz.,
3 2 (MSV, SCMV, MLN); 3 4 (SCMV, MSD,
MCDV) followed by six MQTLs associated with two
diseases, viz., 1 1 (SCMV, MRCV); 3 1 (FoMV,
MSV); 3 3 (MMV, MCMV), 3 5 (MSV, MLN);
10 2 (BYDV,SCMV) and 10_3 (MSV, MRFV) and
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rest six MQTLs were associated with the single
disease. The average CI of MQTLs (7.48) and initial
QTLs (15.23) for VDR demonstrated that the CI of
MQTLs was greatly lowered, providing maize
breeders with an opportunity to use them effectively
in VDR breeding programmes. A total of 1715
candidate genes were present in 14 MQTL regions.
The analysis regarding verification of the candidate
genes with existing GWAS studies and identification
of constitutive genes are being now investigated.

Abiotic stress resistance

A total of 542 QTLs were summarized from 33
published studies for tolerance to different abiotic
stresses in maize to conduct MQTL analysis using
BiomercatorV4.2.3 software. Among those, only 244
major QTLs with more than 10% phenotypic
variance were preferably utilised to carry out the
analysis. Total 32 MQTLs on six chromosomes, i.e.,
Chl, Ch2, Ch4, Ch5, Ch7 and Ch9 were projected for
various abiotic stresses possessing 1907 candidate
genes against different stresses response. The
MQTL2 1, MQTLS5 1, MQTLS5 2, MQTLS5 6,
MQTL7 1, MQTLY9 1 and MQTL9 2 control
different stress-related traits for combined abiotic
stress tolerance so these can be simultaneously
targeted for improvement of abiotic stresses
tolerance in maize. The candidate genes for
important transcription factor families such as ERF,
MYB, bZIP, bHLH, NAC, NF-YA, NF-YB and
WRKY have been detected for different stress
tolerance. These identified MQTLs facilitate
breeders to target these regions for further climate-
resilient marker-assisted breeding programmes and
functional validation of candidate genes.

ZRNA designing to initiate genome-editing
programme

gRNA-designing and selection

The maize gene Zmzb7 encodes the IspH protein
plays important role in MEP (methyl-D-erythritol-4-
phosphate) pathway. It has been reported that the loss
of function of Zmzb7 resulted in the albino plant (Lu
etal. 2012). This is auseful visual tool to standardize
the gene editing protocol and estimate the amount of
edited plants generated. Therefore, sgRNAs were
designed from the Ist and 8th exon of the ZmZb7
gene using CRISPR-P V2 software to target
particular gene.
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Similarly, in order to impart salt tolerance in maize, = The restriction sites were also analyzed in the sgRNA
gRNAs were designed to edit wrky 114 gene. which ~ sequence for primary screening of mutants (Table
negatively regulates salt tolerance (Bo et al. 2020).  2.3).

Table 2.2: Description of gRNA designed to target ZmZb7 gene of maize

S. Name sgRNA(5'-3") Restriction
No. /ID site

1 1.1 TCCTGCCGCCGAGCGCCACG BssSI

2 1.2 CAAGGGGTTCGGGCACAAGA HpyAV

3 8.1 ACAAGATGCTATGTATCAGC Pvull

4 8.3 TTATTCTTGTTGTTGGAGGA Becel

Table 2.3: List of gRNAs and their properties selected for restriction enzyme assay

S. Name sgRNA(5'-3") Efficiency Restriction
No. (%) site

1 T2 TCAGAACAAAGCCCTGACGC 60.30 BsllI

2 T4 GCAACCTCCAGCGCCGGACT 47.83 Plel

3 T14 TACCCCACGACGAGTACTCG 67.08 BssSI

4 Sg16/T90 TCGGCGATCTGCCCGAGCGG 58.35 BsrBI
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CROP PRODUCTION

Development of precision conservation agriculture
practices in the cereal-based systems in Indo-
Gangetic Plain.

Rice-wheat (RW) cropping system in north-west
India, although associated with food security in the
country, has also led to soil degradation and over-
exploitation of underground water resources. The
diversification of RW systems with maize-based
systems, alternate soil and crop management
practices could help enhance the system productivity,
sustain soil health and environment quality, save
irrigation water and labour costs, provide palatable
fodder and meet the increased demand of maize
grains from the industry.

System productivity (tonnes/hectare) was higher
under maize-wheat system compared to rice-wheat
system. In comparison to the rice-wheat system, the
system productivity was 28.72% and 9.64% higher in
conservation and conventional maize-wheat system,
respectively in the 4" year of experimentation
(Figure 3.1). Among different fertilizer management
treatments, significantly higher system yield was
obtained under Green Seeker-based (GS),
Recommended Dose of Fertilizer (RDF) and Site-
specific Nutrient Management (SSNM) over farmers
fertilizer practice (FFP). Maize-wheat system was
also found to be water-use efficient as it reduced
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Figure3.2:Net returns of different cropping system under
various nutrient and tillage practices during 2020-21.
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Figure3.3: The benefit-cost ration of different cropping
system under various nutrient and tillage practices during
2020-21.
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Figure3.1:System productivity (t’ha) in the maize-
wheat-mungbean and rice-wheat-mungbean system
under different tillage and nutrient management
practices during 2020-21.

water consumption by 80% 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 increased system productivity (up to 29%),
profitability (up to71 %) and also resulted in huge
(80%) water saving.

Net return and Benefit to Cost (B:C) ratio was found
to besignificantly higher with conservation maize-
wheat-mungbean with the help of Green Seeker
sensor (Figure 3.2 and 3.3) as compared to
conventional maize-wheat-mungbean and rice-
wheat-mungbean systems. A gain in net return of
64.4%, 60.7%, 94.8% and 67.0% was observed in
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conservation agriculture under FFP, RDF, GS,
SSNM as compared with RW system. Similarly,
highest B:C ratio (Rs 2.76) was also obtained with
CAunder Green Seeker sensor-based treatment.

Study of different organic nutrient sources in maize
and specialty corn

Presently, there is an increased demand for organic
produce due to its better nutrititive value and quality.
However, no concrete information is available for
organic maize production with special reference to
specialty maize. Hence, on a long term basis, one
experiment has been conducted on a fixed-site to
measure the effect fertilizer vis-a-vis different
organic sources in maize and specialty corn i.e. baby
corn and sweet corn (Table 2). After completion of
four years of experimentation, the yields of baby
corn, sweet corn and normal maize in organic
treatments were significantly lower as compared
with RDF. However, gap between RDF and organic
treatment is narrowing down with progression of
experiment.
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Sensor guided nitrogen management in maize-
based cropping system under conventional and
conservation agriculture practices

Better nutrient management is the key to higher
productivity with a lower environmental footprint in
intensive cropping systems. Nitrogen is the most
critical nutrient for enhancing productivity of the
crop and determining the environmental footprint of
crop production. The maximizing grain production
with lesser use of nitrogen could lead to
sustainability of a fast-emerging maize-based
cropping system in India. In this direction, sensor-
based in-season nitrogen management along with
better placement methods in maize in conservation
agriculture plots established at the fixed site in 2012
was evaluated. The benefits of residue retention were
also estimated to evaluate the issue of residue
burning and improvement in soil health.

In two treatments, i.e. 50% RDN + GS sub-surface
banding (GS-SSB) and 30% RDN + sub-
surface banding (RDN-SSB), the first split in

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

Maize type Treatment Maize Maize Maize Maize | Maize
(2017) (2018) (2019) (2020) | (2021)

RDF 7570 8876 8750.0 4607.3 9848

100% FYM 6585(-13) | 7721(-13) 6995.9 4674.0 7317

50%FYM+50% VC 6268 (-17) | 7349(-17) | 6834.5 5173.8 6583

Baby corn 25% FYM+25%VC+ 6598 (-12) | 7736 (-12) [ 4095.5 2400.1 6496

1/3 Straw

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(-30) | 5970.6 6998.7 10415

Sweat corn 50% FYM+50% VC 9121(-8) | 8510(-32) | 5709.6 5966.2 9363
25% FYM+25%VC+1/3 | 8635(-13) | 7561 (-40) [ 2590.9 2634.7 5350

Straw

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(-33) 6693 5098.1 4732

50% FYM+50% VC 4487 (-30) | 5621 (-42) 6136 5378.7 4478

Normalmaize |25%FYM+25%VC+1/3 | 4518(-29) | 5514 (-43) 5286 5068.8 3925

Straw
LSD (P=0.05) 290.1 230.6 240.5 979.4 668.1

(Note: Data in parenthesis indicating per cent yield reduction as compared to RDF
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Figure3.4: The yield of maize during Kharif 2021 as
influenced by different residue and nitrogen management

WTHATU-HRATT HeehT STHL GEAT

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

GS-SSB and RDN-SSB, respectively over RDN-
conventional.

Similarly, in the ninth maize crop under the maize-
wheat-mungbean (MWMDb) cropping system, the
retention of crop residue leads to enhancement in
maize yield significantly by 7.1% over residual

methods in the maize-mustard-mungbean system.

standing crop was drilled along the crop rows while
the second split was surface band placed as per
recommended practices. In the ninth maize crop
under maize-mustard-mungbean (MMuMb)
cropping system, the retention of crop residue lead to
enhancement in maize yield significantly by 15.1%
over residual removal (Figure 3.4). The yield of
maize in this system due to improved placement was
1.5 and 5.0% higher with RDN-SSB and GS-SSB,
respectively irrespective of the residue management
scenarios over the standard recommended
practices of nitrogen management (RDN-
conventional). However, the yield gains in placement
differed according to the residue management
scenario and the gains were 0.9 and 8.8 without
residue while 2.0 and 1.8% with residue retention by
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Figure 3.6.: Agronomic efficiency of nitrogen in maize
during Kharif 2021 as influenced by different residue and
nitrogen management methods in the maize-mustard-
mungbean system.
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Figure3.5: The yield of maize during Kharif 2021 as
influenced by different residue and nitrogen management
methods in the maize-wheat-mungbean system.

removal (Figure 3.5). The yield of maize due to
improved placement was 8.1 and 9.5% with GS-SSB
and RDN-SSB, respectively irrespective of the
residue management scenarios and was significantly
superior over RDN-conventional. However, the
yield gains in placement differed due to residue
management scenario and the gains were 11.1 and
7.8% without residue while 5.2 and 11.1% with
residue retention by GS-SSB and RDN-SSB,
respectively over RDN-conventional.

The maize yield was significantly higher by 13.3%
with the MWMBb system over the MMuMb system.
The gains due to the better placement of nitrogen
were also higher under the MWMb system.
Irrespective of the cropping system, the gain due to
residue retention was significant in maize yield
(10.4%), while the improved N placement lead to
significant yield increase of 8.5 and 13.7% by GS-
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Figure3.7: Agronomic efficiency of nitrogen in maize
during Kharif 2021 as influenced by different residue and
nitrogen management methods in the maize-wheat-
mungbean system.

SSB and RDN-SSB, respectively over RDN-
conventional. Thus, residue retention and improved
N placement showed significant enhancement in
maize yield.
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The agronomic efficiency of applied nitrogen (AEN)
in maize under MMuMb system was significantly
higher with sub-surface banding of nitrogen, the SSB
increased it by 16.0 and 21.2% in 'without residue’,
while 22.5 and 4.5% in 'with residue' over RDN-
conventional, respectively under GS-SSB and RDN-
SSB treatments (Figure 3.6).

The AEN in maize under the MWMb system was
significantly higher with sub-surface banding of
nitrogen and it was higher than that of the MMuMb
system. The SSB increased AEN by 42.8 and 17.8%
in 'without residue', while an increase of 39.6 and
31.3% in 'with residue' over RDN-conventional
respectively, was observed under GS-SSB and RDN-
SSB treatments (Figure 3.7). Overall, irrespective
of the cropping systems, AEN in maize increased by
30.7 and 18.3% under GS-SSB and RDN-SSB over
conventional-RDN, respectively.
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Entomology

Management of maize stem borers through host
plant resistance

Identification of resistant sources against spotted
stem borer

Spotted stem borer [Chilo partellus (Swinhoe)] is
the most important insect pest during kharif
season causing 26-80% yield losses in different
agro-climatic regions of India. In order to identify
and breed SSB resistant sources, maize genotypes
are screened at various locations under artificial
infestation and categorized into resistant,
moderately resistant and susceptible lines as
defined by leaf injury rating scales (LIR)
(Resistant: 1.0-3.0, Moderately Resistant: >3.1-
6.0 and Susceptible: >6.1-9.0), respectively.
Seventy-six inbred lines along with resistant
(DMRE 63, CM 500) and susceptible checks
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(BML 6) were screened under artificial infestation
against spotted stem borer (SSB) during kharif
2021 at Hyderabad. Among the lines screened,
none of the genotypes were found promising
against SSB, while 27 were moderately resistant
(Figure 4.1).

Identification of resistant sources against pink stem
borer

Pink stem borer (Sesamia inferens Walker) is the
most important pest of rabi maize distributed in
almost all parts of India. Mild winter temperatures
and high relative humidity favours the
multiplication of PSB. Fifty four inbred lines
along with resistant checks (DMRE 63 and CM
500) and susceptible check (BML 6) were
evaluated under artificial infestation against pink
stem borer during rabi 2020-21. The resistant,
moderately resistant and susceptible lines were
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Figure4.1: Moderately resistant maize germplasm with checks
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grouped based on LIR (Resistant: 1.0-3.0,
Moderately Resistant: >3.1-6.0 and Susceptible:
>6.1-9.0), respectively. Among the lines
screened, MIL 1-11 (2.84) was found resistant
against PSB, while eight lines were moderately
resistant (Figure 4.2).

Normalized Difference Vegetation Index (NDVI): a
promising germplasm screening technique

Fifty one inbred lines were screened for spotted stem
borer (SSB) resistance at Delhi during kharif 2021 by
infesting 12 day old plants with 6 neonates of SSB.
The LIR (Figure 4.3A) and NDVI (Figure 4.3B)
readings five weeks after infestation revealed a
negative correlation of 0.88 (P ?0.0001). Strong
negative correlation ranging 0.7-0.9 between LIR
and NDVI was observed in QPM and white maize
genotypes during 2019 and 2020 kharif seasons too
suggesting the utility of NDVI as a promising
screening technique for resistance breeding. Further,
the white maize genotypes BM 1644 and DML 1931
consistently performed the best during 2018 and
2021, with mean LIR of 3.13 and 3.01 respectively,
are the promising sources for SSB resistance
breeding.

Pathology

Resistance against major diseases

During kharif 2021, a total of 36 entries were
evaluated against maydis leaf blight with resistant
(BML 6) and susceptible (CM 600) checks (Table
4.1). Out of these, one genotype
[(VQHY9/VQH9)BI09544]-5-1-1-1 was found to be
resistant.
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Figure4.3: LIR values (A) and NDVI values (B) of maize
lines under artificial infestation of SSB.

Studies on diversity of Setosphaeria turcica isolates
of maize in India

Setosphaeria turcica causes turcicum leaf blight,
which is a major disease of maize in India. To study
the diversity in S. turcica, 61 isolates were collected
and purified from 11 states, viz., Meghalaya,
Uttarakhand, Himachal Pradesh, Andhra Pradesh,
Odisha, Gujarat, Madhya Pradesh, Jammu &
Kashmir, Gujarat, Tamil Nadu and Maharashtra.
Morphological characterization (conidial length,
conidial width, septa count, hyphal width, colony
diameter, colony character, pigmentation, margin
type, margin color and conidia color) has been
completed for 61 isolates. The conidial length was
ranged from 39.41 to 87.17 ?m. The conidial width
was ranged from 11.57 to 17.26 ?m. The septa
number ranged from 3 to 9 for different isolates.
The hyphal width varied from 4.1 ?m to 7.26 7m.
The colony diameter varied from 4.2 cm to 8.5 cm
after 12 to 14 days of growth in Petri plates. The
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Table 4.1: Evaluation of inbreds against maydis leaf blight during kharif 2021
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SI. No. Accessions/Inbred Disease score Disease reaction
1 | PFSR(Y)-CO®-2-1-1-2-1-2-1-1-1 5.67" MS
2 |PFSR(Y)-CO®-2-1-1-2-1-2-1-2-2 4.67" MR
3 | NorthEast3-1 (N)-1-2-®-1-1-1-1-1 6.00"" MS
4 | Pale Yellow Grains -2-®-1-1-1-2-1 4.67 MR
5 | PFSR (White)-(B) -®-2-3 7.33% S
6 |705-C2+-2 4.67 MR
7 | 732-Chain Crossing1-3 6.00"" MS
8 | 736-Chain Crossing1-3 5.33% MS
9 |801-10309 pool.1-2 7.00™ MS
10 | 805-10309 pool.1-2 8.33° S
11 |809-10309 pool.3-3 5.33™ MS
12 | 821-10309 pool.2-2 6.00"" MS
13 | [(VQH9/VQH9)BIO9544]-5-1-1-1 3.67" MR
14 |HeyPool2011-19-1-1-2-1-1-2 5.67°" MS
15 |[(NS76B/ELCML1)BI09544]-3-1-1-1-1 3.33" MR
16 |141139-1-PP-1-4-1 5.67°" MS
17 |141140-1-PP-3-3-2 5.33% MS
18 | 141163-2-PP-16-1-1 4.67* MR
19 |141165-1-PP-17-4-3 6.00" MS

20 |141167-2-PP-25-4-3 6.67 MS
21 [802-10309 pool.1-1-1 5.67" MS
22 | 847-chain crossing.6-1-1 7.00% MS
23 | [(VQH9/VQH9)BIO9544]-2-1-2-2-1-1 4.33" MR
24 | 765-C2Pool 3@-®-11 5.67°¢ MS
25 | 773-C2 Pool-4@-®-05 7.67" S
26 | UMI1201 3.00" R
27 | UMI1230 3.33" MR
28 |MLSP117 5.33% MS
29 |CMS1 5.33™ MS
30 |HKI323 7.33" S
31 |IBCH3 4.00™ MR
32 | Zeaparviglumis 3.33" MR
33 |CMS2 5.67°" MS
34 |CMSM 1 8.33° S
35 |CMS3 8.33° S
36 |CMSM2 8.00° S
37 | BML6 (R check) 3.67" MR
38 | CM 600 (S check) 8.00° S

P<2.2e "0 **%

CD=0.94

CV=10.47

(R: Resistant, MR: Moderately resistant, MS: Moderately susceptible and S: Susceptible)

43




M WTEHITTU- TR TRl STTHLATT FEATT

iwax  ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

colony characters varied from whitish gray slightly
compressed colony to gray raised cottony type. The
margin type varied from irregular to regular. The
pigmentation of the colony varied from blackish/
dark gray to gray. The margin color varied from
gray/dark gray to whitish-gray/ dark gray. The
conidia color varied from light brown to dark
brown. Typical colony characters, conidia and
hyphal growth has been shown in Figure 4.4. The
molecular characterization is under process.
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Setosphaeria turcica isolates was made on the
basis of five parameters (conidial length,
conidial width, hyphal width, colony diameter
and septa count) by ward function using
Euclidean based function in R software. The
diagram was clustered in the eight groups
mentioned in the Figure 4.5.

Figure4.4: Colony, conidia and hyphal structure of
Setosphaeria turcica

Cluster Diagram of Setosphaeria turcica isolates
based on morphological parameters
A cluster diagram of 58 isolates of the

Cluster Dendrogram
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Figure4.5: Cluster diagram of 58 isolates of the
Setosphaeria turcica isolates
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EXTENSION AND OUTREACH

The institute has an effective outreach programme for
the transfer of technology and capacity building in the
maize value chain from input supply to production of
the crop and its utilization. The institute uses monetary
grants received from ICAR under Scheduled Tribe
Component (STC), North Eastern Hill (NEH)
component and Scheduled Caste Sub Plan (SCSP) for
enhancing adoption of technology amongst farmers
and other stakeholders in the maize value chain. The
institute also initiated a collaborative project with
CIMMYT, SAUs and state agricultural department on
"Participatory Innovation Platform on Potential Yield
Realization of Maize-based Cropping Systems in
Punjab and Haryana" to promote diversification of
maize based cropping system to sustain the declining
natural resources and ensure food security in long-run in
Punjab and Haryana. The institute also has Mera Gaon
Mera Gaurav (MGMG) programmes for capacity
building, technology demonstration and regular
interactions with maize growers for taking feedback
towards the orientation of the farmer-friendly research
programme. The Frontline Demonstrations programme
sponsored by the Department of Agriculture and
Cooperation, Government of India under National Food
Security Mission (NFSM) for demonstration of the
improved maize technologies is also being
implemented by ICAR-IIMR as the nodal agency. The
aspirational districts identified by the government of
India and low maize productivity areas are focused on
all these programmes.
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Front Line Demonstrations

The Front Line Demonstrations (FLDs) under NFSM
are being undertaken by ICAR-IIMR in collaboration
with various centers throughout the country under
AICRP on Maize in the three cropping seasons (kharif,
rabi and spring) of maize. Improved technologies like
ridge planting, zero-till, micronutrients application,
weed management, FAW and integrated pest
management, improved hybrids, viz., DMRH1308,
Vivek hybrid maize 55, Shalimar QPM-1, KG-2,
DK(C9108, Pant Sankar Makka 5, PMH-13, LQMH-
202, DMRH1301, Shaktiman-5, BPCH-6, DHM-121,
CMH 12-686, DHM-121, GAWMH-2, PJHM-1,
Partap QPM-1, CP808, CP838, CP999, etc. and
intercropping of maize were demonstrated at farmers'
field. In rabi 2020-21, FLDs were conducted on 97.7
ha by 8 centres in 6 states benefitting 215 farmers
(Table 5.1). During the rabi season, average yield
gains was 18.80% (7.35 % in Kalyani to 38.52% in
Gossaingaon) (Fig. 5.1). In spring 2021, FLDs were
conducted on 50 ha benefitting 56 farmers, where the
technology of improved hybrid of the public sector
(PMH13, Pant Sankar Makka 5) and private sector
(DKC9108) were demonstrated and 28.60 % mean
yield gains was recorded.

In kharif 2020, FLDs were conducted on over 143.4 ha,
benefiting 422 farmers in 11 states. The recently
released public sector hybrids like DMRH 1301,
GAWMH-2, Shaktiman-5, Shalimar QPM-1, PJHM-1,

Table5.1: Centre-wise, season-wise progress report of the FLDs conducted under NFSM in maize

during 2021.

SI. Name of the centre | Area (ha) Yield (g/ha) Yield gain No. of
No FLD FP (%) beneficiaries

1 | AAU, Gossaingaon 9.5 53.98 38.97 38.52 30

2 | RMRSPC, Begusarai 9.8 67.35 60.94 10.52 29

3 | Dr.RPCAU, Dholi 6 80.87 70.13 15.31 15

4 | BCKYV, Kalyani 19.2 90.31 84.13 7.35 50

5 | WNC, Hyderabad 10 68.85 52.69 30.67 13

6 | UAS, Dharwad 20 65.31 57.26 14.06 20

7 | MPUAT, Banswada 13.2 73.40 56.82 29.18 33

8 | PJTSAU, Hyderabad * 10 9.73 7.27 33.84 25

Total/mean (Rabi 2020-21)# 97.7 71.44 60.13 18.80 215
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SIL Name of the centre | Area (ha) Yield (q/ha) Yield gain No. of

No FLD FP (%) beneficiaries

9 | CCSHAU, Hisar 10 70.27 37.37 88.39 15

10 [ ICAR-IIMR, Ludhiana 30 46.81 37.16 25.96 56

11 | GBPUAT, Pantnager 10 78.31 77.40 1.18 35
Total/mean (Spring 2021) 50 65.13 50.64 28.60 106

12 [ SKUAST, Srinagar 20 51.67 35.24 46.65 80

13 [ ICAR-VPKAS, Almora 6 39.09 24.99 56.45 36

14 | CCSHAU, Hisar 13.6 63.51 26.86 142.88 25

15 | PAU, Ludhiana 10 42.90 41.60 3.12 25

16 | BHU, Varanasi 10.4 55.80 37.00 50.81 15

17 | RLBCAU, Jhansi 10 32.33 12.69 154.77 10

18 | Dr.RPCAU, Dholi 4 55.75 47.00 18.62 10

19 | UAS, Mandya 9.2 65.70 53.55 22.69 16

20 | TNAU, Coimbatore centre 10 67.79 58.55 15.78 54

21 | MPUAT, Udaipur 20.2 31.17 23.46 32.83 101

22 | MPUAT, Banswada 6.8 21.70 17.05 27.27 17

23 | AAU, Godhra 32 36.14 29.29 23.39 8

24 | ZARS, Chhindwara 10 52.87 36.43 45.13 25

25 | BIOZONE, Gorakhpur** 10
Total/mean (Kharif2021) 143.4 47.42 34.13 38.93 422

*popcorn # mean value excluded popcorn **Failed due to waterlogging
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Figure 5.1: Maize yield during rabi 2019-20 in FLDs (in
red) and farmers' practices (in blue)
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Figure 5.2: Maize yield during kharif 2021 in FLDs (in
red) and farmers' practices (in blue)

Visit by expert in farmer field, Karnal
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DMRH1308, VLQPMH 59, VL Maize Hybrid 57, etc.
along with new hybrid varieties of private sector like
CP999, CP8&38, etc. were demonstrated. This kharif
season FLDs showed a yield gain of 38,93 % with
improved technology demonstrated which varied from
3.12%in Ludhianato 154.77 % in Jhansi (Figure 5.2).

Scheduled Tribe Component (STC)

Scheduled Tribe Component (STC) funded by ICAR
aims to enhance the income and profitability of tribal
farmers. The programme was implemented in the
tribal-dominated aspirational districts in 14 states, viz.,
Jharkhand, West Bengal, Uttar Pradesh, Chhattisgarh,
Madhya Pradesh, Maharashtra, Rajasthan, Odisha,
Telangana, Tamil Nadu, Uttarakhand, Bihar, Jammu
and Kashmir and Manipur. In 2020-21, rabi season,
FLDs were taken up on 50.6 ha of land benefitting 125
farmers (Table 5.2). The demonstration of improved
technology have led to an average yield gains 0f 28.8%
was recorded which ranged from 15.6% in Vagarai to
38.2% in Banswara. During kharif 2021, 486.8 ha
FLDs were conducted under this STC component
benefitting 1883 farmers and an average yield gain of
51.79 % was recorded which varied from 17.02% in
Vagaraito 161.1% in Ranchi.
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During 2021, 56 farmers' training/field day/awareness
programmes were conducted in different parts of the
country, benefiting 2579 tribal farmers on various
aspects of scientific maize cultivation (Table 5.3).
Different inputs including seed, biofertilizer/
biopesticide/botanical, chemical fertilizer, plant
protection chemical, farm implements and farm
literature were also distributed to the farmers during
these programmes for awareness regarding improved
maize production practices to enhance farm
profitability (Table 5.4). Altogether, 1548 households
were benefitted from the input distributions.

Scheduled Caste Sub Plan (SCSP) programme

The SCSP (Scheduled Caste Sub Plan) has been
started by the Government of India to benefit the
farmers of scheduled caste (SC) communities of the
country. The institute implemented SCSP plan in
maize to benefit the maize growing farmers of SC
communities. Improved technologies of maize
were demonstrated in 462.3 ha the farmer's field
and benefitted 1393 farmers. The result of the
FLDs showed that an average yield of 25.73 %
was recorded with a minimum of 7.4% in Jagtial
and highest in Rahuri with 0 82.9% (Table 5.5).

Table 5.2: Centre-wise, season-wise progress report of the FLDs conducted under STC in maize

Centre FLD |Beneficiary| Yield under |Yield under | Yield gain
(ha) FLD (q/ha) | FP (q/ha) (%)
Rabi, 2020-21
TNAU, Vagarai 10.6 25 52.0 45.0 15.6
MPUAT, Banswara 40.0 100 86.7 62.7 38.2
Total /mean 50.6 125 69.4 53.9 28.75
Kharif, 2021-22
IGKVYV, Ambikapur 28.0 71 44.2 23.1 91.1
JNKVYV, Chhindwara 16.0 40 49.4 31.3 57.8
MPUAT, Banswara 20.0 50 48.0 32.0 50.0
MPUAT, Udaipur 108.0 270 33.5 26.8 25.0
OUAT, Bhubneshwar 30.0 75 47.0 33.5 40.1
BAU, Ranchi 100.0 279 54.8 21.0 161.0
BHU, Varanasi 41.0 100 54.0 37.0 45.9
TNAU, Vagarai 8.8 22 55.0 47.0 17.0
DrRPCAU, Dholi 30.0 150 75.0 55.0 36.4
SKUAST, Srinagar 40.0 160 60.0 40.0 50.0
BCKYV, Kalyani 15.0 556 55 4.0 37.5
CAU, Imphal 10.0 10 31.5 19.8 59.1
MPKY, Kolhapur 40.0 100 44.0 26.0 69.2
Total / mean 486.8 1883 46.30 30.50 51.79
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Table 5.3: Training and input distribution programme/ field days/ awareness programme organized

under STC programme
Centre Date of Place Type of Training name No of
training programme person
benefitted
AAU, Godhra June 10, Kaliya, T Scientific Maize 60
2021 | Fatepura, Dahod Cultivation Technology
August Limbodra, T Scientific Maize 47
13,2021 Shahera, Cultivation Technology
Panchmahal
August [Manli, Limkheda T Scientific Maize 38
24,2021 Dahod Cultivation Technology
IGKVYV, Ambikapur February [ RMD CARS, T Maize production 46
16,2021 Ambikapur technology
March 18, RMD CARS, T Maize production 33
2021 Ambikapur technology
October | KVK Balrampur T Maize production 27
27,2021 technology
November| Lohari Farm T/FD Maize production 28
23,2021 Koriya technology
December| Mendrakhurd T/FD Maize production 54
27,2021 village, technology
Ambikapur
December| Khaliba village, T/FD Maize production 40
28,2021 Ambikapur technology
JNKVYV, Chhindwara September| Gailduba village FD Hybrid Maize Production 108
4,2021 | ofTamia Tehsil over local cultivars
September ZARS, T Awareness for specialty
5,2021 Chhindwara corn and their benefits
September| Gailduba village FD Awareness about maize
15,2021 | of Tamia Tehsil insect pest and diseases
MPKYV Kolhapur /Rahuri| June 10, | Waki, Tal: Akole, T Improved Maize 50
2021 |Dist: Ahmednagar Production Technology
June 11, | Ambapali, Tal: T Improved Maize 50
2021 Navapur, Dist: Production Technology
Nandurbar
GBPUAT, Pantnagar February | Banusha, U.S. T Cultivation practices 73
4,2021 Nagar of spring maize
March, 8, Kumrah, T Weeds, Diseases and 75
2021 U.S. Nagar Insect Management in
Spring maize
MPUAT, Banswara January | ARS, Banswara T Farmer's Awareness on 79
21-22, Fall army warm and post
2021 flowering rot stalk
management inmaize and
production technologies
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Centre Date of Place Type of Training name No of
training programme person
benefitted
MPUAT, Banswara March | ARS, Banswara T Farmer's Awareness 80
17-18, training on Fall army
2021 worm and post 35
flowering rot stalk
management in maize
and production
technologies
March 19,| Naropada village FD Maize production 35
2021 technology
September|  Habai patti, FD Maize production 50
29,2021 Talwara technology
October | ARS, Banswara T Farmer's Awareness 50
26-27, training on Fall army
2021 worm and post flowering
rot stalk management in
maize and production
technologies
November| ARS, Banswara T Farmer's Awareness 50
29-30, training on Fall army
2021 worm and post flowering
rot stalk management in
maize and production
technologies
OUAT, Bhubneshwar March 20,| HighAltitude T/1D Production Technology 25
2021 | Research Station and Fall Army Worm
(HARS), OUAT, Management in Maize
Pottangi, Koraput
March 22,| Regional Research T/1D Production Technology 25
2021 & Technology and Fall Army Worm
Transfer Sub- Management in Maize
Station (RRTTSS)
OUAT, Jeypore,
Koraput
July 7, Mohana, ID Orientation for FLD 50
2021 Dist.- Gajapati onmaize
July 13, | Village: Askipal, ID Orientation for FLD 25
2021 Block: Sukruli, on maize
Dist.: Mayurbhanj
September| KVK, Jashipur, T/ID Scientific Crop 25
24,2021 | Mayurbhanja Production Technology
& FAW management
inmaize
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Centre Date of Place Type of Training name No of
training programme person
benefitted
OUAT, Bhubneshwar March 20,| High Altitude T/ID Production Technology 25
2021 | Research Station and Fall Army Worm
(HARS), OUAT, Management in Maize
Pottangi, Koraput
BCKYV, Kalyani July 2, Jhargram, T/1D Upland Maize Farming 40
2021 Bankisole
August4, Jhargram, T/ID Upland Rainfed Maize 55
2021 Baghghora and Faw Mangement
BHU, Varanasi June 24, (Dudhi, Sonbhadra, T Hybrid Maize 50
2021 Uttar Pradesh Production Technology
October |Dudhi, Sonbhadra,f T/FD Hybrid Maize 50
2,2021 | Uttar Pradesh Production Technology/
Bed Planting
PJTSAU, Hyderabad March 7, [MRC, Hyderabad T Maize Production 150
2021 Technologies and fall
army worm management
March 8, Maize Production
2021 Technologies and fall
army worm management
March 9, Maize Production
2021 Technologies and fall
army worm management
March 16, Maize Production
2021 Technologies and fall
army worm management
March 17, Maize Production
2021 Technologies and fall
army worm management
TNAU, Vagarai February | Kappaluthu, T Hybrid Maize 25
10,2021 | Rasipuram taluk, Production Technology
Namakkal Dt
February | Vadakaraiparai, T Hybrid Maize 25
16,2021 |Kodaikanal taluk Production Technology
Dindigul district
February | Moolaiyaru, T Hybrid Maize 25
18,2021 |Kodaikanal taluk Production Technology
Dindigul district
February | Kappaluthu, FD Visit was made to 25
10,2021 |Rasipuram taluk, farmers field and field
Namakkal Dt day was conducted at
Kappaluthu village.
February | Vadakaraiparai, FD Visit was made to 25
16,2021 | Kodaikanal taluk farmers field and field
Dindigul district day was conducted at
vadakaraparai village

50
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Centre Date of Place Type of Training name No of
training programme person
benefitted
DrRPCAU Dholi March TCA,Dholi |T/ID/FD/A | Scientific Cultivation 50
25-27, of QPM Maize Crops
2021
July23-25/ Vill-Semra, |T/ID/FD/A | Popularizationand 50
2021 [ West Champaran cultivation of single
cross hybrid maize &
processing techniques
December| Vill-Santpur, |T/ID/FD/A | Rabimaize cultivation 85
17-19, Valmikinagar, through Scientific
2021 | West Champaran methods
SKUAST, AICRP- March 17, Srinagar T Production management 40
Maize, Srinagar 2021 of maize
March 25, Srinagar T Production management
2021 of maize
BAU, Ranchi July 2, Ranchi ID Input distribution to 279
2021 compare Upland Maize
Farming Vs Upland
rice cultivation
Dhaanyaganga KVK, [November| Sannyasidanga, T Farmers training on 45
Sargachi 29,2021 Nowda scientific cultivation and
management of maize
hybrid during rabi season.
November| Sannyasidanga, ID Input distribution for 30
29,2021 Nowda demonstration of maize
hybrid during rabi
seasonunder TSP scheme
December| Asandighi, T Farmers training on 48
162021 Nabagram scientific cultivation and
management of maize
hybrid during rabi season.
December| Asandighi, ID Input distribution for 40
16,2021 Nabagram demonstration of maize
hybrid during rabi
season under TSP scheme
CAU, Imphal March, 2, | Toribari village, T/1ID Scientific cultivation on 55
2021 [Senapati District, Maize in Manipur
Manipur
March 12,| Lambung village, Maize based inter- 68
2021 | Chandel dictrict, cropping system for
Manipur sustainable livelihood

of the tribal farmers
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Centre Date of Place Type of Training name No of
training programme person
benefitted
CAU, Imphal March 19,| Sanakeithel Scientific cultivation 36
2021 village, Ukhrul and insect pest
Dist., Manipur management of maize
under TSP in Manipur
conditions
March 23, Kombirei Scientific cultivation on 35
2021 |vill.,, Tengnoupal Maize in Manipur
District, Manipur
*T-Training, ID-Input distribution, FD-Field day, A-Awareness
Table 5.4: Distribution of key inputs under STC programme
Inputs distributed Total quantity Beneficiary
Maize seed (Kg) 8544 1548
DAP (Kg) 10000 279
SSP (Kg) 9350 636
MOP (Kg) 9110 915
Urea (Kg) 7470 661
Chlorantraniliprole(ml) 1750 51
Bio-fertilizer culture (Azotobactor +PSB) (Kg) 987.5 806
Literature (no) 1182 1130
Paddy seed (Kg) 412.5 95
Tarpaulin (no) 348 48
Knapsack (no) 262 112
Hand operated maize sheller (no) 250 175
Sickles (no) 175 175
Atrazine (Kg) 169 338
Khurpi (no) 150 150
Saplings (Papaya, Litchi, Coffee etc.) 150 94
Store bin (no) 125 100
Cycle hoe (no) 100 100
Metarhizium (Kg) 100 100
Spade (no) 98 98
Hand hoe (no) 75 75
Bio-pesticide (1) 75 75
Battery operated Knapsack sprayer (no) 58 58
Seed rhizomes of turmeric (Kg) 50 556
Neem oil (1) 50 60
Trichoderma (Kg) 50 100
Emamectin Benzoyate (Kg) 42.3 125
Cow pea (Kg) 20 556
Insecticide (1) 10.9 109
Novaluron (1) 10 60
Regent (Kg) 7.5 150
Plant protection chemical (1) 3.51 52
Mancozeb (Kg) 2.5 50
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Women farmers participating at a training cum
awareness programme at Kalyani, WB

Farm Tool Distribution farmers, OUAT, Jeypore

Atotal of 37 trainings/ agricultural inputs distributions/
awareness/ field day programmes were organized
benefitting 2299 farmers under SCSP programme
(Table 5.6). Various inputs including seed, fertilisers,
chemicals, small farm implements and farm literatures
were also distributed to 1385 farmers under the SCSP
plan for improving the production and productivity of
the maize cultivation (Table 5.7).

53

FLD under TSP Programme, Ranchi

Demonstration of maize in compare to upland
/midland paddy

Comparison of upland/midland rice vs maize was
demonstrated in West Bengal, Uttarakhand, Odisha
and Jharkhand in an area of 133.51 ha under
SCSP/STC programme (Table 5.8). The profitability
of hybrid maize cultivation over the upland/midland
rice was also assessed at farmers filed. These
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Table 5.5: Centre-wise, season-wise progress report of the FLDs conducted under SCSP.

Centre FLD |Beneficiary| Yield under |Yield under | Yield gain
(ha) FLD (q/ha) | FP (q/ha) (%)
ARSPJTSAU, Karimnagar 80 200 75.2 68.1 10.43
RARS, PJTSAU, Polasa, Jagtial 80 200 72.5 67.5 7.41
BCKYV, Kalyani* 6.3 160 5.5 4 37.50
CAU, Imphal 12 12 105.5 76.7 37.55
MPKYV Kolhapur /Rahuri 40 100 523 28.6 82.87
DGKVKRMA, Sargarchi 40 136 51.5 47.1 9.34
RLBCAU, Jhansi 90 300 50.2 35.1 43.02
JNKVYV, Chhindwara 14 35 49.7 32.5 52.92
ZARS, Mandya 100 250 74.1 67.1 10.43
Total /mean 462.30 1393.00 59.61 4741 25.73
*Babycorn

demonstrations were conducted in kharif 2021
except in Uttrakhand where these were carried out in
the spring season. In West Bengal, hybrid maize has a
monetary gain of about Rs.42000/ha over the upland
rice. In Uttarakhand, Jharkhand and Odisha the
average monetary gain of hybrid maize over the

midland paddy was about Rs. 47422/ha, Rs.
52585/haand Rs.18647/ha, respectively.

Promotion of Maize in North Eastern Hill Region
NEH component

ICAR-IIMR in collaboration with ICAR-Research
Complex for North Eastern Hill Region (Umiam),

Table 5.6: Training/ input distribution programme/ field days/ awareness programme organized under

SCSP.
Centre/State Date (s) Place Type of Title No. of
programme®* benefi-
ciaries
ARSPJTSAU, July 5, |ARS,Karimnagar, T Recent technologies of 260
Karimnagar 2021 Telangana profitable normal
maize production
August 6, | Perkapally village T Recent technologies of 60
2021 |ofSaidapurmandal profitable normal
of Karimnagar maize production
dist., Telangana
RARS,PJTSAU, July7, | RARS,Polasa, T Production technology, 140
Polasa, Jagtial 2021 Jagtial integrated management
and mechanization
inmaize
July 31, [ RARS, Polasa,, T Production technology, 60
2021 Jagtial integrated management
and mechanization
inmaize
ARI, Rajendranagar, March 30,|MRC, Hyderabad T Maize production 50
PJTSAU, Hyderabad 2021 technologies and Fall
Army Worm
Management
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Centre/State Date (s) Place Type of Title No. of
programme* benefi-
ciaries
ZARS,UAS, Mandya July 15, | UAS, Mandya T Production technologies 250
2021 of hybrid maize
ANGRAU, Peddapuram | June 14, | UAS, Mandya T Maize production 140
2021 technologies
BCKYV, Kalyani July 2, Jhargram T/1D Maize vs Rice under 50
2021 upland rainfed condition
August4, Jhargram T/ID Maize Farming 45
2021
DGKVKRMA, March22,| Andulberia, ID Input distribution to SC 47
Sargarchi 2021 Beldanga-II farmers for cultivation of
spring-summer maize
under SCSP scheme
March25,| Bali.Nowda ID Input distribution to SC 23
2021 farmers for cultivation of]
spring-summer maize
under SCSP scheme
April 7, Andulberia, T Farmers training on 72
2021 Beldanga-II scientific cultivation of
maize hybrids during
spring-summer season
under SCSP scheme
April 19, | Bali. Nowda T Farmers training on 38
2021 scientific cultivation of
maize hybrids during
spring-summer season
under SCSP scheme
July 6, Jafrabad, T Farmers training on 48
2021 Beldanga-I cultivation of hybrid
maize during kharif
under SCSP scheme
July 8, Jafrabad, ID Input distribution to 24
2021 Beldanga-I SC farmers for
demonstration on
performance of hybrid
maize vs. upland paddy
under SCSP scheme
July 8, Binkar, ID Input distribution to 07
2021 Beldanga-I SC farmers for
demonstration on
performance ofhybrid

maize vs. upland paddy

under SCSP scheme
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Centre/State Date (s) Place Type of Title No. of
programme* benefi-
ciaries
DGKVKRMA, July 9, Colony para, T Farmers training on 63
Sargarchi 2021 Beldanga-II cultivation of hybrid
maize during kharif
under SCSP scheme
July 12, | Colony para, ID Input distribution to SC 27
2021 Beldanga-I1 farmers for
demonstration on
performance of hybrid
maize vs. upland paddy
under SCSP scheme
July 13, | Saheb Nagar, T Farmers training on 31
2021 Jalangi cultivation of hybrid
maize during kharif
under SCSP scheme
July 15, | Saheb Nagar, ID Input distribution to 08
2021 Jalangi SC farmers for
demonstration on
performance of hybrid
maize vs. upland paddy
under SCSP scheme
CAU Imphal March 27, Kakching T/ID Scientific cultivation on 35
2021 | Khunouvillage, Maize in Manipur
Kakching
District, Manipur
March 27, Andro T/ID Scientific cultivation on 30
2021 machengpat Maize in Manipur
village, Imphal
west District,
Manipur
March 28,|Khurkhul village, T/ID Maize based inter- 35
2021 Imphal west cropping system for
district, Manipur sustainable livelihood
RLBCAU, Jhansi September Lalitpur T/FD/ID FLDs on maize 300
25,2021
September Lalitpur T/FD/ID FLDs on maize
29,2021
October 2, Lalitpur T/FD/ID FLDs onmaize
2021
MPKYV, Kolhapur/ March 27, Pohale & T Improved Maize 100
Rahuri 2021 Khupire Production Technology
March 28, Pohale & T Improved Maize
2021 Khupire Production Technology

56
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Centre/State Date (s) Place Type of Title No. of
programme* benefi-
ciaries
JNKYV, Chhindwara September|Simariya Multani FD Awareness about maize 56
18,2021 Amarwara insect pest and diseases
ZARS, Mandya, August |Chakkodana halli, T Improved maize 52
Karnataka 12,2021 | H.D.koteTq, production technologies
Mysuru district and Value addition
August | Bachanahalli, T Improved maize 42
14,2021 | MalavalliTq, production technologies
Mandya District and Value addition
August | Garugadoddi, T Improved maize 30
24,2021 | Koratagere Tq, production technologies
Tumkur District and Value addition
August |Mittemari Village T Improved maize 25
25,2021 | Bagepallitaluk, production technologies
Kolar dist and Value addition
September| Hunasepalya, T Improved maize 60
06,2021 Hanur Tq, production technologies
Chamarajanagara and Value addition
district.
September| Jagaravalli, T Improved maize 41
08,2021 | Hassan District production technologies
and Value addition
ANGRAU, June 14, | Peddapuram T/ID Maize production 50
Peddapuram 2021 technologies

*T-Training, ID-Input distribution, FD-Field day, A-Awareness

Table 5.7: Distribution of quality seed and inputs for conduct of demonstrations under SCSP

programme
Inputs distributed Total quantity Beneficiary (no)

Maize seed (Kg) 9622(mandya) 1335
Urea (Kg) 22955 626
SSP (Kg) 38947 326
MOP (Kg) 5190 326
Literature (no) 795 595
Pheromone trap (no) 967 160
Paddy seed (Kg) 528 38
Hand operated maize sheller (no) 508 210
Bio-fertilizer culture (Azotobactor +PSB) (Kg) 450 260
Tarpaulin (no) 780 780
Store bin (no) 209 209
Neem oil (1) 206 136
Sickles (no) 450 350
Khurpi (no) 400 400
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Inputs distributed Total quantity Beneficiary (no)
Farm implements(no) 140 140
Insecticide (1) 114 138
Battery operated Knapsack sprayer (no) 168 168
Fork shovel (no) 100 100
Hand weeder (no) 80 80
Knapsack (no) 57 57
Novaluron (Lits) 56 110
Seed rhizomes of turmeric (Kg) 50 50
Spade (no) 50 50
Cow pea (Kg) 20 20
Atrazine (Kg) 5 10
Mancozeb (Kg) 1 160
Emamectin Benzoyate(kg) 20.7 80
Brass Chakkali varalu(no.) 250 250
Personal Safety kits 50 50

L i L .I':I 5 s I. f i
Women farmers participating at a training cum
awareness programme at Kalyani, W.

LA g, -
]
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L e

FLD of summer maize under SCSP, Sargachi

ICAR-National Research Centre on Pig (Guwahati),
ICAR-National Research Centre on Yak (Dirang),
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Training cum input distribution by CAU,
Imphal centre

ICAR-National Research Centre on Mithun
(Dimapur) and AICRP on maize centre at CAU
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Upland rice vs Maize FLD in Mayurbhanj
District, OUAT

(Imphal), CAU-CPGS (Barapani) implemented the
NEH programme during 2021. Considering the
importance of maize in livestock, a collaborative
programme on "Maize production in NEH region for
sustainable livestock production" was taken up with
National Research Centers working on yak, pig and
mithun. The programme has a research component
besides demonstration and capacity development
with an aimed to assess the effect of supplementation
of QPM, maize fodder, grain and silage on
production performances of pig, yak, and other
livestock. Under the programme, promotion of
location-specific maize in the farmers' field were
taken up through technology demonstrations,
capacity building programmes and input distribution
across all the north eastern hill states of India.

FLDs conducted under NEH component in maize
FLDs of improve technologies were also
demonstrated in different states under NEH
programme. The FLD were taken up in 60.3 ha and
benefitted 194 farmers of the NEH region. The
average yield gain of 26.2% was recorded which
ranged from 12.5% in Barapani to 53.1% in Imphal
(Table 5.9).

qrftier yfaaas 2021
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Capacity building activities under NEH component
Under the NEH component, 17 Training/ input
distribution programme/ field days/ awareness
programme were organized under NEH in
collaboration with different institutes for the maize
growers in North-Eastern India (Table 5.10). The
major theme of the training programmes was
concentrated on the scientific maize cultivation
technologies, integrated pest management,
integrated nutrient, and water management,
adaptation of high-yielding varieties (including
sweet corn and baby corn cultivation) and post-
harvest management under upland conditions.
Altogether, 792 beneficiaries participated in the
programmes. Apart from this, the input including
maize seed, fertilizer, chemicals, vegetables seeds
and small farm implements were distributed under
the NEH programme, benefitting about 1462 rural
households (Table 5.11).

Maize Production in NEH Region for sustainable
livestock production

Utilization of maize fodder and banana stems mixed
silage on nutrient utilization in Large White
Yorkshire grower pigs.

The ration prepared from the maize fodder had higher
organic matter (OM), crude protein (CP) and crude
fibre (CF) compared to banana stem based ration
(Table 5.12).

Preparation of mixed silage

Fresh banana stem with banana leaf was used for
making silage. The stems and leaves were cut into
small pieces and exposed to sunlight for 2-3 hours.
Similarly, green maize fodder at the time of
flowering was cut into small pieces and then
materials were mixed @ 2:1 ratio of banana stem:
maize fodder. Then juggery and salt were added @
4% and 0.25%.

Table 5.9: FLDs conducted under NEH component in maize

Centre FLD (ha) No. of [Yield under| Yield under Yield gain
beneficiary] FLD FP (q/ha) (%)
(q/ha)
CPGS-AS, CAU (Imphal), Umiam 5.3 59 25.0 20.0 25.0
ICAR RC for NEH Region, Barapani 50.0 130 45.0 40.0 12.5
CAU, Imphal 5.0 5 32.6 21.3 53.1
Total/ mean 60.3 194 34.2 27.1 26.2
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TableS5.10: Training/ input distribution programme/ field days/ awareness programme organized

under NEH
Centre Date of Place Type of Training name No of
training prog- person
ramme benefitted
CPGS-AS, CAU March 3, | Wahiajer Village, T/ID | Cultivation practices of 17
(Imphal), Umiam 2021 West Jaintia specialty corn and
Hills, Meghalaya FAW management
March 4, Madanrtiang T/ID | Cultivation practices of 23
2021 Village, Ri-Bhoi, specialty corn and FAW
Meghalaya management
April 22, Mawkyrdep T/ID Cultivation practices of 25
2021 Village, RI-Bhoi, specialty corn and FAW
Meghalaya management
August Palawi village, T/ID | Cultivation practices of 15
16,2021 Bhorymbong, specialty corn and FAW
RI-Bhoi, management
Meghalaya
March 19, CPGS-AS, CAU, A/ID Cultivation practices 13
2021 |Umiam, Meghalaya of sweet corn
March 25, CPGS-AS, CAU, A/ID Cultivation practices 34
2021 [Umiam, Meghalaya of sweet corn
March27,| CPGS-AS, CAU, ID Hybrid sweet corn 13
2021 |Umiam, Meghalaya seed distribution
March 30, CPGS-AS, CAU, ID Hybrid sweet corn 16
2021 |Umiam, Meghalaya seed distribution
April College of A/ID [ Cultivation practices of 79
6-8,2021 Agriculture, specialty corn and
Kyrdemkulai, FAW management
Meghalaya
ICARRC for NEH May 4, Barapani T Hybrid Maize 140
Region, Barapani 2021 Cultivation Practices
in NEH Region
ICAR-NRC on Yak, March 8, Dirang A Awareness on "Scientific 68
Dirang, Arunachal 2021 production maize
Pradesh inNER"
March Chug T 3 days capacity building 76
P3-25,2021 programme on "Scientific
production of Maize in
Arunachal Pradesh"
March 2 Thembang T 3 days capacity building 68
0-22,2021 programme on "Scientific
production of Maize in
Arunachal Pradesh" held
in during
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Centre Date of Place Type of Training name No of
training prog- person
ramme benefitted
ICAR-NRConPig, December Guwabhati T/ID  [Maize Seed Distribution 11
Rani, Guwahati 23,2021

CAU Imphal March 17, Salam, Imphal T/ID One day farmers 100

2021 West district, training programme

Manipur cum input distribution

programme for Pre-

kharif/kharif crop in

Manipur
July 12, | Maibam Kabui, T/ID Scientific cultivation 34
2021 |Bishnupur, Manipur of maize and
demonstration of poultry

production in Manipur

September] COA,CAU, T/ID Scientific cultivation 25
4,2021 Imphal of Maize

ICAR-NRC on Mithun, | June 10, | Yorubaand Upper | T/ID Capacity building 35

Medziphema 2021 Khomi, Nagaland programme in maize

*T-training, ID-Input distribution, FD-Field day, A-Awareness

Table 5.11: Input distribution to farmers under NEH component

Inputs Total Beneficiary
Maize seed (Kg) 4891.35 1462
Urea (Kg) 2500 144
Vermi-compost (Kg) 1000 200
SSP (Kg) 600 144
MOP (Kg) 400 144
Soyabean (Kg) 350 70
Neem Cake (Kg) 200 40
Khurpi (no) 100 100
Gurdung (no) 100 100
Garden tools (Set of farm appliances) (no)/ 40+270 40+85
farm implement
Sickles (no) 35 35
Spade (no) 35 35
Knapsack (no) 32 32
Atrazine (Kg) 24 24
Neem oil (1) 24 24
Vegetable seeds
(Carrot, French Bean, ladies finger, cabbage & Tomato) 10 76
Emamectin Benzoyate (Kg) 1.75 45
Literature (no) 1562 452
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Training cum input distribution programme,

ICAR-NRC on Pig CAU Imphal
Table 5.12: Nutritive value comparison of maize fodder and banana stem
Ration OM% CP% CF% EE% Ash% NFE %
Maize fodder 90.65+0.08( 7.95+0.04 | 32.84+0.49| 3.59+0.31 | 9.35+0.08 | 46.26+0.14
Banana Stem 85.44+0.26| 2.48+0.08 | 21.11+0.61| 2.36+0.06 | 14.56+0.26 | 59.50+1.00

Silage prepared using banana stem with maize

Pig feeding on the mixed silage
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Feeding trial

Eighteen large white Yorkshire grower pigs (weight
11.7-11.9 kg) of either sex were divided into three
groups of six each in a randomized block design. The
experimental pigs were fed with diets namely
standard grower ration (SGR) supplemented with 0%
banana stem with maize fodder silage, 10% banana
stem with maize fodder silage and 15% banana stem
with maize fodder silage respectively in T1, T2 and
T3 groups.

High throughput sequencing of grower pig meta-
genomes

A high throughput sequencing of pig metagenomes
was conducted to investigate the increase in gut
beneficial bacteria found in the faecal contents of
grower pigs fed with green maize supplemented diet.
The study delineates the comparative analysis of the
faecal samples of grower pigs at phylum, class, order,
family, genus and species level as well as identify the
beneficial faecal microbiota involved in fibre
degradation and their abundance in the

qrftier yfaaas 2021
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gastrointestinal tract. The putative microorganisms
identified are found to be associated with nutrient
digestion and growth traits. Study also gave an
insight into improved understanding of digestion in
the large intestine while providing novel insights into
the regulation of microbial diversity and its role in the
growth and production performance of pigs fed with
green maize. The study has detected a lower bacterial
diversity in fibre fed samples with approximately two
hundred operational taxonomic units (OTUs)
compared to the non-fibre fed samples with more
than five hundred OTUs. The microbiome of groups
fed with 10% maize was concentrated essentially of
the phylum Firmicutes, Bacteroidetes,
Proteobacteria, Spirocaetes and Fibrobacteres
(Fig.1). Colonization of phylum Fibrobacteres was
detected only in the fibre fed diets underscoring that
feeding of green maize has stimulated the increase of
fibrolytic bacterial genera- Fibrobacter and
Treponema compared to the non-fibre diet. The
synergistic effect of Fibrobacter and Treponema are
found to have a greater capacity to degrade dietary
cellulose, polysaccharide, and protein encouraging
good intestinal health. The hypothesis concludes that
feeding of fibre enriched diet has acclimatized the
persistence of fibrolytic bacteria- Fibrobacter and
Treponema, which has further increased the fibre
digestibility in the monogastric animals. Thus,
feeding with a fibre enriched diet have augmented
healthy gut microbiota in grower pigs and led to the
dominance of beneficial microbes that are

Legend Taxonomy 1(%) 2(%) 3(%) 4(%)
k Bacteria;p Firmicutes 31.7 18.1 14 7.5
k Bacteria;p Euryarchaeota 23.4 2.7 20.8 1.8
k Bacteria;p Bacteroidetes 21.1 22.9 14.1 10.6
k Bacteria;p Proteobacteria 17.2 33.8 28 21.5
k Bacteria;p Spirochaetes 4 16.4 17.8 39.1
k Bacteria;p Planctomycetes 1.3 0.8 0.6 0.1
k Bacteria;p Verrucomicrobia 0.5 0.4 0.4 0.1
k Bacteria;p Lentisphaerae 0.4 2 0.9 1
k Bacteria;p Fibrobacters 0 0 0.9 16.8
k Bacteria;p Fusobacteria 0 0.6 0 0
k Bacteria;p Synergistetes 0 1.3 2.4 0.7
k Bacteria;p Tenericutes 0 0.6 0.2 0.7

Fig: Stacked Bar chart showing the relative abundance of each phylum within each sample (1=Random), 2=0% Maize,

3=5% Maize, 4=10% Maize). Colour legends indicate abundance different phylum in different samples.
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important to enhance the gastrointestinal health of
the porcine animals. Nevertheless, feeding of green
maize has decreased the population of
methanobacteria in the gut of pigs, which in turn
has limited the production of methane. Therefore, a
fibre rich diet being a good remedy to improve the
intestine digestibility in pigs can also be
implemented as a strategy to lower the global
warming impact worldwide.

Invitro dry matter digestibility study using different
level of fiber from maize fodder silage in pigs

Three types of diets were prepared using different
levels of maize fodder silage in such a way that feeds
contained about 8, 10 and 12% crude fibre (CF). The

Maize fodder silage

feeds so prepared were used for in-vitro digestibility
trials using pig faecal inoculum. The in vitro DM
digestibility was found as 66.49, 64.83 and 63.60%
respectively for diet containing 8, 10 and 12% crude
fibre.

Learning platforms for Yield Realization of Maize-
based Cropping Systems at farmer's field

In kharif 2021, ICAR-IIMR initiated a collaborative
project with CIMMYT, SAUs and state agricultural
department on "Participatory Innovation Platform on
Potential Yield Realization of Maize-based Cropping
Systems in Punjab and Haryana". Over time the
sustainability of the intensive rice-wheat systems of
North-West India has become a major challenge
owing to faster depletion of ground water table,
stagnating or declining productivity growth,
degrading soil health and environmental quality
including air pollution and public health concerns,
and diminishing farm profitability. Therefore,

WIHITI- RS Hahl ATHAT G \/
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diversification of rice crop is the need of hour to
sustain the declining natural resources to ensure food
security in long-run in Punjab and Haryana.
Replacement of rice with maize crop in this ecology
could be one of the best options as its cultivation
consumes 80% less water and energy with over 10%
enhancement in wheat production. The project
envisaged to embolden the most needed crop
diversification with maize-based cropping systems
for sustainable agriculture in these states
Demonstrations have been conducted on maize-
wheat-mungbean or maize-mustard-mungbean
cropping system or other vegetable based maize
systems were taken up to document benefits and plan
strategy and future pathways for diversification in
Punjab and Haryana. Learning platforms have been
established in over 100 acres in Punjab in Hoshiarpur,
SBS Nagar, Jalandhar, Ludiana, Pathankot and
Rupnagar and 50 acre land in Karnal, Krurukshtra,
and Ambala. In these sites, knowledge on improved
agronomic production technologies and agro-inputs
such as seeds of improved maize varieties, herbicides
and pesticides to control fall armyworm have been
distributed to the farmers.

In the first year, the yield realized at our learning sites
was upto 75 g/ha which showed a hope that the maize
can be inroads for diversification (Table 5.14).

Under this project, State Level Maize day on
"Participatory Innovation Platform on Potential
Yield Realization of Maize-based Cropping Systems
in Punjab and Haryana" programme was organized
by ICAR-IIMR and CIMMYT in collaboration with
PAU and State Department of Agriculture at
Garhshankar, Punjab on August 28, 2021 and at
Karnal, Haryana on September 11, 2021. District
level field day was also organized at Lallya Kala,
Jalandhar on September 3, 2021, Sapeda, Ambala on
August 16, 2021, Kamoda village, Thanesar Block,
Kurukshetra on August 14,2021.

Farmer led Innovations (FLI) and their Scaling up
Mechanisms in Maize

Under the ICAR-IIMR, institute project "Farmer led
Innovations (FLI) and their Scaling up Mechanisms
in Maize". Several farmers' led innovation were
collected and documented on different aspect of
maize farming from different part of the country.
Some of the prominent innovations collected are
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Table 5.14: Realized Yield from the learning sites
District/state Maize yield (q/ha) Paddy yield
District Av. Demo Av. Demo Max. (q/ha)

Jalandhar 44 60 73 62
Hoshiarpur 37 59 67 63
SBS Nagar 37 54 60 59
Rupnagar 38 53 65 50
Ludhiana 39 54 63 58
Punjab 36 56 73 40
Karnal - 60 73 60
Kurukshetra - 62 71 74
Ambala 50 63 75 65
28 62 73 66

Glimpses of activities under the potential demonstration programme
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Wind operated bird scaring machine

Indigenous detasselling after pollination

wind operated bird scaring machine by using a cycle
hub, cycle chain, and steel plate and table fan blades;
Indigenous storage technique of maize; maize sheller;
Indigenous practice; Indigenous detasselling after
pollination by Assam farmers ; Techniques for early and
better maturity of maize grain prevention of lodging and
simultaneous use of green part of plant as fodder etc.

Training on value addition in maize

67
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Techniques for early and better maturity of maize
grain prevention of lodging and simultaneous
use of green part of plant as fodder

Development of a digital innovation repository portal in
collaboration with ICAR-IASRI is under the process.

Entrepreneurship development under ABI

Under the Agri-Business Incubation (ABI) project,
several maize based products such as QPM Biscuit,
QPM Cookies, QPM Burfi, Pop Corn Laddu, Pop
Corn Ghachak, QPM Mulffins, QPM Cakes, QPM &

S W e Y
Joining of Start-up under ABIcentre, ICAR-IIMR
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Table 5.15: Summary of activities organized under MGMG

S.No. Name of activity No. of activities No. of farmers
conducted participated/ benefitted

1. |Visittovillage by teams 12 285
2. |Interface meeting/ Goshthies 3 47
3. |Trainings conducted = -

4. |Mobilebased advisories 346 402
5. |Literature support provided 2 27
6. [Awareness created 2 20
7. |Linkages developed with other agencies 2 20

Distribution of seed under MGMG programme at
Winter Nursery Centre, ICAR-IIMR, Hyderabad.

Normal Maize Pasta, QPM & Normal Maize Chapati
etc. have been developed. These technologies were
transferred through various value addition and
entrepreneurship development training programmes
and exhibitions. During 2021, Mr. Somil Soni,
Coflux Sciences have joined as agri-startups under
the ABI of ICAR-IIMR (Fig.). ICAR-IIMR,
Ludhiana organized two hands-on trainings on
"Value addition in maize" and "Value Addition in
Maize and Specialty Corn Cultivation" for
popularization of technologies developed by ICAR-
IIMR through its Agri-business Incubator (ABI) at
ICAR RC for ER, Patna on January 31, 2021 and
ICAR-IIMR RMR&SPC, Begusarai on October 16,
2021 respectively. These trainings were organized in
collaboration with "JEEVIKA" an NGO working in
Bihar.

Mera Gaon Mera Gauray (MGMG)

ICAR-IIMR and its regional stations
implemented the MGMG programme in 23 villages
adopted in the five blocks and 5 districts of Punjab,
Haryana, Bihar and Telangana. The seven teams
having scientists were in regular touch with the
farmers of these villages through visits, ICT tools
and organized several activities such as interface
meeting/ gosthies, input distributions, awareness
creation and linkage with others agencies (Table
5.15). 801 farmers were benefitted from the
activities. Besides this 10 ha in the MGMG village
were demonstrated with improve technologies such
as DHM 121 and African Tall etc benefitting 13
farmers.

Due to prevailing COVID-19, experts responded
also responded to the various queries raised by over
the phone call and WhatsApp. 346 mobile
advisories were also given the farmers on different
aspect of maize cultivation including
meteorological forecast. Extension literature on
"Jarg w3 gfomrs feg Hat naas SAs! yssmt
& Azt Qua Yyt g9 3raitedl aeta3T uBceaH"

and "OSTE X ER@TM H AEw oMOIRG wEA
JUMierl el Heead IqoT Ui O ARRR Farer
eHH" were also distributed benefitting 450
farmers. Awareness on improved package of
practices, fall armyworm and its management in
maize through updated strategies, importance of
soil health, were also done.
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AICRP ON MAIZE

In the year 1957, All India Co-ordinated Research
Project (AICRP) on Maize was established as the
nodal agency to coordinate maize research in the
country. The objective of AICRP on Maize is to
develop and disseminate the high yielding maize
cultivars along with protection and production
technologies throughout the country. To execute the
activities under AICRP the country is divided into
five zones, viz., Northern Hilly Zone (NHZ),
Northern Western Plain Zone (NWPZ), North
Eastern Plain Zone (NEPZ), Peninsular Zone (PZ)
and Central Western Zone (CWZ). At present, the
AICRP on maize consists of 32 centres and 30
volunteer centres throughout country for testing
newly developed technologies.

and medium maturity of normal corn, quality protein
maize (QPM), sweet corn, baby corn and popcorn
trials. Of 127 test entries, total 83 entries were
received in NIVT trials (NIVT-Late: 34 and NIVT-
Medium: 49), 12 entries were received in AVT-I
trials (AVT-1-Late: 8 and AVT-I-Medium 4). There
were ten (10) entries in AVT-II trials (AVT-II-Late: 4
and AVT-II-Medium: 6) and there entries were
received in QPM trial, thirteen (13) in popcorn trial,
baby corn trial had two (2) entries and in sweet corn
trial there were four (4) entries (Table 6.1). Out of the
total 127 entries, 66 entries were contributed by the
private sector (20 different firms) and the rest 61
came from the public sector.

During rabi 2020-21, the success rate of different

AICRP trials conducted during the year

AICRP-Breeding

Summary of rabi trials 2020-21
During Rabi 2020-21, a total of 127 entries were
received for multi-location evaluation in AICRP late

Table 6.1: Details of the breeding trials
constituted during rabi 2020-21

trials for different zone was 85.0%, 90.2%, 100%
and 100% for NWPZ, NEPZ, PZ and CWZ,
respectively (Table 6.2).

Summary of spring trials 2020-21

During spring 21, a total of 49 entries were received
for evaluation in NWPZ in late and medium maturity
of normal corn. Of 49 test entries, total 47 entries

. . were received in NIVT trials (NIVT-Late: 7 and
Trial Entries + No. of . .
S NIVT-Medium: 40, whereas two entries were
: received in AVT-I-Medium trial (Table 6.3). Success
NIVT-Late i 34+5 24 rate for the spring trial was 76.0% (Table 6.4).
NIVT-Medium 49+3 24
. 1 4L
AVTIMedlgm i 29 Table 6.3: Details of the breeding trials
AAEIEL e ek 22 constituted during spring 2021
AVT-I-Late 8+3 29 gted curing spring
AVT-II-Late 443 29 Trial Entries + No. of
QPM 3+4 24 Checks (No.)| locations
Popcorn 13+2 24 NIVT-Medium 40+5 4
Baby corn 2+3 24 NIVT-Late 7+3 4
Sweet corn 4+3 23 AVT-I-Medium 2+5 9

Table 6.2: Details of success rate in reporting the data in rabi 2020-21

Zone(s) No. of centers Trials Trials % success
allotted reported
NWPZ 6 48 41%* 85.0
NEPZ 10 82 74 90.2
Pz 8 80 80 100.0
Cwz 5 50 50 100.0

*IARI_Delhi Majihan and Sriniketan
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Table 6.4: Details of success rate in reporting the data in spring 2020-21
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Zone(s) No. of centers Trials Trials % success
allotted reported
NWPZ 9 17 13* 76.0

Summary of kharif 2021 trials

received for multi-location evaluation in AICRP
early, late and medium maturity of normal corn,
QPM, sweet corn, baby corn, popcorn and OPYV trials
(Table 6.5). Of 269 test entries, total 126 entries were
received in NIVT trials (NIVT-Late: 40, NIVT-
Medium: 60, NIVT-Early: 26) and total 54 entries
were evaluated in AVT-I trials (AVT-I-Late: 20, AVT-
[-Medium: 27, AVT-1-Early: 7). There were 12
entries for testing in AVT-II trials (AVT-1I-Late: 4,
AVT-II-Medium: 6 and AVT-II-Early: 2). Forty (40)
entries were received for QPM trial whereas 12
entries were there in baby corn trial. Sweet corn trial
had 10 entries; popcorn trial had six entries and there
were 10 entries in OPV trials for evaluation. Total 34
different breeding trials was constituted, of which one
set of trial was exclusively for NHZ and the other for
across the zones. Total of nine trial, viz., NIVT-
Medium, NIVT-Early, AVT-I-1I-Early, AVT-I-II-
Medium, QPM I-II-II, Sweet Corn I-II-III, Baby
Corm I-II-III, Popcorn I-II-IIT and OPV trials were
exclusively conducted in NHZ and total seven trials,
viz., NIVT-Late, NIVT-Medium, NIVT-Early, QPM
[-1I-11, QPM quality, Sweet Corn I-II-11I, Baby Corn
[-1I-1IT, AVT-II-R/F-Early and AVT-II-R/F-Medium
were constituted across the zones. Following are the
zone specific trials:

e NWPZ (5): AVT-I-Early, AVT-I-Medium, AVT-
II-Medium, AVT-I-Late, AVT-II-Late

NEPZ (4): AVT-I-1I-Early, AVT-I-Medium, AVT-
[I-Medium, AVT-I-1I-Late

PZ (4): AVT-I-Medium, AVT I-II-Medium, AVT-
I-Late, AVT-II-Late

CWZ (3): AVT-I-Early, AVT-I-II-Medium, AVT-
I-II-Late

Ninety one (91) entries were promoted from the first
and second year of testing. Out of the total 269 entries,
92 entries were contributed by the private sector (28
different firms) and the rest 177 came from 25 centres of
AICRP on maize.

Table 6.5: Details of the breeding trials
During kharif 2021, a total of 269 entries were constitutedinkharif2021

Trial Entries+ | No.of
Checks (No.) locations
NIVT-Early (NHZ) 21+3 7
NIVT-Medium (NHZ) 21+3 7
NIVT-Late 40+5 24
NIVT-Medium 50+4 25
NIVT-Early 16+4 14
AVT-I-Early (NWPZ) 5+4 12
AVT-I-Early (CWZ) 3+4 14
AVT-I-II-EARLY (NHZ) 2+5 10
AVT-I-II-EARLY (NEPZ) 2+5 9
AVT-I-Medium (NEPZ) 13+3 9
AVT-I-Medium (NWPZ) 14+2 12
AVT-I-Medium (PZ) 9+3 16
AVT-II-Medium (NWPZ) 1+4 12
AVT-II-Medium (PZ) 3+4 16
AVT-II-Medium (NEPZ) 2+3 )
AVTI-II-Medium (NHZ) 4+3 10
AVTI-II-Medium (CWZ) 3+4 15
AVT-I-Late (NWPZ) 13+2 13
AVT-I-Late (PZ) 7+3 16
AVT-1I-Late (NWPZ) 1+4 13
AVT-II-Late (PZ) 3+2 16
AVT-I-II-Late (NEPZ) 8+3 9
AVT-I-II-Late (CWZ) 7+2 15
QPM I-II-IIT 29+10 26
QPMI-II-IIT (NHZ) 15+7 6
QPM Quality 9+7 2
Sweetcorn [-11-IIT (NHZ) 12+2 6
Sweetcorn [-11-I11 11+2 24
Babycorn I-II-1I1 (NHZ) 8+1 6
Babycorn [-1I-111 6+2 26
Popcorn I-1I-1IT (NHZ) 6+3 6
OPV (NHZ) 10+3 7
Rainfed AVT-1I-Medium 6+3 4
Rainfed AVT-1I-Early 2+5 4
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AICRP Entomology

Rabi2020-2021 and spring 2021

Maize AICRP entomology rabi 2020-21 and spring
2021 experimental trials were aimed mainly for
screening resistance against pink stem borer (PSB:
Sesamia inferens), spotted stem borer (SSB: Chilo
partellus), fall armyworm (FAW: Spodoptera
frugiperda) and shoot fly (Atherigona spp.). Post-
screening, the genotypes were categorized as
resistant, moderately resistant and susceptible based
on Leaf Injury Rating (LIR) on 1-9 scale (resistant:
1.0-3.0, moderately resistant: 3.1-6.0 and susceptible
6.1-9.0) for stem borers. With respect to shoot fly,
post-screening, the genotypes were categorized as
resistant, moderately resistant and susceptible based
on the mean percent dead hearts. The entries were
classified based on mean percent dead hearts
(Resistant: <10% plants with dead hearts, moderately
resistant >10-20% plants with dead hearts,
moderately susceptible >20-30% plants with dead
hearts, susceptible >30-50% plants with dead hearts
and highly susceptible >50 % plants with dead
hearts) for shoot fly.

Out of 16 maize entries including checks in AVT-I
and AV-II medium maturity group screened under
artificial infestation against pink stem borer at
Hyderabad, none of the entries were found resistant.
Only three entries BIO 9544 (5.8), IMHSB 17R-16
(6.0) and IMHSB 19R-10 (6.0) were moderately
resistant. Among the 18 late maturing entries
including checks in AVT-1 and AVT-II screened
against pink stem borer at Hyderabad, none of the
entries were found resistant and only one entry IT
8582 (5.2) was moderately resistant to pink stem
borer. Among the nine popcorn I-II-III entries
including checks screened against under artificial
infestation against pink stem borer at Hyderabad,
only one entry APCH 2 (5.4) was moderately
resistant.

Out of 16 maize entries in AVT-1 and AVT-II medium
maturity group were screened under artificial
infestation against spotted stem borer at Kolhapur,
none of the entries were found resistant. Three entries
IMHSB 17R-8 (4.9), IMHSB 17R-14 (6.0) and
IMHSB 17R-14 (6.0) were found moderately
resistant to spotted stem borer. Among the 18 late
maturity entries including checks in AVT-I and AVT-
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IT screened against spotted stem borer at Kolhapur,
none of the entries were found resistant whereas the
following entries, viz., RASI 7044 (5.5), HKI 9569
(5.6), NMH 712 (5.8), IT 8582 (5.9), JKMH 4510
(5.9) and KMH 018 (6.0) were found to be
moderately resistant. Among the nine popcorn I-11-
III entries including checks screened under artificial
infestation against spotted stem borer at Kolhapur,
three entries, viz., APCH 2 (5.4), BPCH 6 (5.5) and
APCH 3 (6.0) were found to be moderately resistant.

A total of 16 maize entries including checks in the
AVT-I and AVT-II medium maturity group were
screened under natural infestation against fall
armyworm at Coimbatore, Hyderabad and Kolhapur
during rabi 2020-21. The Overall mean Davis score
across the locations ranged from 4.7 to 6.1. A total of
18 maize entries including checks in the AVT-I and
AVT-II late maturity group were screened under
natural infestation against fall armyworm at
Coimbatore, Hyderabad and Kolhapur during rabi
2020-21. The Overall mean Davis score across the
locations ranged from 4.4 to 5.4. A total of eight
maize popcorn I-II-III entries including checks were
screened under natural infestation against fall
armyworm at Coimbatore, Hyderabad and Kolhapur
during rabi 2020-21. The Overall mean Davis score
across the locations ranged from 4.9 t0 6.2.

Sixteen maize entries including checks in AVT-I and
AVT-1I medium maturity group were screened under
natural infestation against shoot fly at Karnal and
Ludhiana centres during spring 2021. Based on the
overall mean of these two locations, only one entry
i.e. IMHSB 17R-17 (18.8) was moderately resistant.
Eighteen late maturity entries including checks in
AVT-1 and AVT-II were screened under natural
infestation against shoot fly at Karnal and Ludhiana
during spring 2021. Based on the overall mean the
lowest and the highest percent of dead hearts were
recorded in PM 18202L (21.7) and RASI 5278
(47.5), respectively and none of the entries were
found to be resistant or moderately resistant to shoot
fly. Nine popcorn I-II-III entries including checks
were screened under natural infestation against shoot
fly at Karnal and Ludhiana hotspot locations. Based
on the overall mean of these two locations, the lowest
and highest mean percent dead hearts were observed
in WN Synthetic (22.7) and CM 202 (59.2), and none
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ofthe entries were found to be resistant or moderately
resistant to shoot fly.

A total of 95 maize accessions were evaluated under
natural infestation against fall armyworm in
augmented design at Coimbatore and Kolhapur
during rabi 2020-21. The Davis score was recorded at
14, 28 and 45 days after germination (DAG). Based
on the overall mean Davis score of the two locations,
the lowest and highest Davis scores were recorded in
IMLSB 208B (2.7) and IMLSB 800-1 (4.6). Atotal of
95 maize accessions were evaluated under natural
infestation against shoot fly in augmented design at
Karnal and Ludhiana during spring 2021. Based on
the overall mean percent of dead hearts formed by the
shoot fly, HUZM 79 (65.39) recorded highest percent
dead heart. The following five entries, viz., IMLSB
807-1 (13.13), UMI 1205 (14.29), IMLSB 2160
(15.63), BML 2 (17.71) and E 9GoTC (18.83)
recorded mean percent dead heart less than 20.0.

Management of fall armyworm

Field experiment was conducted at Kolhapur to
evaluate the effect of different insecticides for the
management of fall armyworm under natural
infestation during rabi 2020-21. The lowest percent
plant infestation was observed in Chlorantraniliprole
9.3% + Lambdacyhalothrin 4.6% ZC @ 0.5 ml/
(8.33%) followed by Novaluron 5.25% + Emamectin
benzoate 0.9% w/w SC @ 2 ml/1 (10.00%) compared
to untreated control (73.33%) at seven days after first
spray. At 14 days after the first spray,
Chlorantraniliprole 9.3% + Lambdacyhalothrin
4.6% ZC @ 0.5 ml/l, Novaluron 5.25% + Emamectin
benzoate 0.9% w/w SC @ 2 ml/l and Spinetoram
11.7% w/w SC @ 0.5 ml/l recorded lowest percent
incidence of fall armyworm (5.00%) compared to
untreated control (71.67%). The Davis score
observed was less than 2 among all the treatments
while in control it varied from 4.13 to 4.27.
Maximum grain yield was obtained in
Chlorantraniliprole 9.3% + Lambdacyhalothrin
4.6% ZC@ 0.5 ml/l (85.51 g/ha) and Novaluron
5.25% + Emamectin benzoate 0.9% w/w SC @ 2 ml/l
(85.05 g/ha) followed by Spinetoram 11.7% w/w
SC@ 0.5 ml/l (83.21 g/ha) and Chlorantraniliprole
18.5% SC@ 0.4 ml/l (81.29 g/ha) compared to
untreated control (60.80 g/ha).

The field experiment was conducted at Hyderabad to
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evaluate the effect of the timing of insecticides for the
management of fall armyworm under natural
infestation during rabi 2020-21. At 10 days after the
first spray, the lowest percent plant infestation
(4.43%) was observed in the treatments when
recommended insecticide sprayed at Davis score 2
(13.82%), 10% incidence (15.27%) and also at 7 and
14 DAG (16.89) compared to untreated control
(75.53%). The remaining treatments recorded plant
infestation of 18.88%, 20.36%, 23.66%, 26.88%,
27.76%, 46.19%, 46.94%,78.46% when sprayed
during 7 DAG, as soon as moth found in the trap, 10
and 20 DAG, 14 DAG, 5% incidence, 10 DAG, 20
DAG, Davis score 4, respectively. At 10 days after
the second spray, the percent plant infestation was
significantly lower in the treatments when
recommended insecticide sprayed at 7 DAG
(13.85%) followed by single spray at 10% incidence
(17.68%) and Davis scores 2 (20.81%) compared to
untreated control (67.66%). However, all the
treatments effectively reduced whorl leaf injury
rating (<3.0) at 10 days after the first spray except
Davis score of 4 (4.62) and untreated control (4.16).
Maximum grain yield was obtained in recommended
insecticide sprayed at 7 DAG (122.22 g/ha) followed
by recommended insecticide sprayed, as soon as
moth found in the trap (121.11 g/ha) compared to
untreated control (88.15 g/ha). The fall armyworm
was monitored in two locations, viz., Kolhapur and
Hyderabad, using funnel traps and NBAIR slow-
releasing dispenser by placing four pheromone traps
at each location. At Kolhapur, trap data were
recorded from 8-17 standard meteorological weeks
(SMW) with peak moth catch during 11 SMW (3.0).
At Hyderabad, trap data were recorded from 1-17
SMW with peak moth catch during 2 and 3 SMW
(5.25).

Kharif2021-Entomology
Details of the technical programme carried out
during kharif 2021 are discussed below.

Evaluation of maize AICRP entries against Chilo
partellus (Swinhoe) under artificial infestation
(AVT-1 and II)

Entries to be tested: Early, Medium, Late, Normal;
QPM, Sweet corn, Popcorn and Baby corn.
Locations (hotspots): Dholi, Hyderabad, Karnal,
Kolhapur, and Udaipur
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Evaluation of maize AICRP entries against
Spodoptera frugiperda (J.E.Smith) under artificial
infestation (AVT-1 and II)

Entriestobetested: Early, Medium, Late Normal;
QPM, Sweetcorn, Popcorn and Babycorn.
Locations (hotspots): Coimbatore, Ludhiana,
Hyderabad, Kolhapur and Udaipur

Evaluation of inbred lines against Spodoptera
Sfrugiperda (J.E.Smith) under artificial infestation
Locations: Coimbatore, Hyderabad, Kolhapur,
Ludhiana and Udaipur

Monitoring of Spodoptera frugiperda (J.E.Smith)
by pheromone traps with NBAIR slow releasing
dispenser

The experiment to test the effectiveness of
pheromone traps against FAW was conducted at the
following locations, viz., Coimbatore, Delhi, Dholi,
Godhra, Hyderabad, Imphal, Kalyani, Karnal,
Kolhapur, Ludhiana, Mandya, Pantnagar,
Peddapuram, Rahuri, Udaipur and Vagarai. Two
locations were selected at each centre and number of
traps per location used was four per acre. The traps
were installed during the time of sowing from June 1,
2021 and data were recorded at weekly interval
throughout the season as per SMW. Data will be
analysed for better understanding of the insect
behaviour.

Monitoring of cob borer, Helicoverpa armigera by
pheromone traps

To monitor cob borer experiment was conducted
using pheromone traps at four locations, viz., Delhi,
Karnal, Imphal and Udaipur. Two locations were
used at each centre and four traps were used per acre
per location. The traps were installed at six leaf stage.
Observations were recorded once in two weeks and
simultaneously lure was changed. Further to know
which stage of crop growth attracts the moths, data
were recorded for number of moths per trap at weekly
interval as per SMW and also the stage of crop at the
time of observation,1.e.V8, V9, VT, RI, R2 etc.

Evaluation of seed treatment against fall
armyworm during kharif 2021

One experiment was conducted to test the
effectiveness of insecticides as seed treatment against
FAW at different locations, viz., Dholi, Imphal,
Godhra, Karnal, Ludhiana and Rahuri. The detail of
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Table 6.6: Evaluation of seed treatment against
fallarmyworm during kharif 2021

SL. Insecticide Dose ml

No. /kg seed

T1 | Cyantraniliprole 19.8% + 6.0 ml
Thiamethoxam 19.8%

T2 | Cyantraniliprole 600 FS 2.4ml

T3 [ Chlorantraniliprole (Lumivia 5.6ml
S50FS)

T4 | Thiamethoxam 350 FS 8.0ml

T5 |[Imidacloprid 600 FS 8.0ml

T6 [ Chlorantraniliprole 18.5 0.5ml/1
SC* (spray std. check)

T7 | Untreated control -

different treatment and dose used in the experiment is
givenin Table 6.6.

Evaluation of insecticides as seed treatment and
spray for the management of fall armyworm (1"
year)

In another experiment, the insecticides were tested
for their efficacy at different stages as seed treatment
and foliar spray for the management of FAW at
different locations, viz., Coimbatore, Hyderabad,
Kolhapur, Ludhiana, Karnal and Udaipur during
kharif 2021. The lists of different insecticides used
against FAW have been mentioned in Table 6.7.

Evaluation of insecticides as spray based on
incidence for the management of stem borers and
FAW

In this experiment, the insecticides were tested for
their efficacy at different stages as foliar spray for the
management of stem borers and FAW at different
locations of the country during kharif2021. Stages of
insecticide application and test locations for spotted
stem borer, pink stem borer and FAW are given in
Tables 6.8 and Table 6.9. The lists of different
insecticides used against FAW have been mentioned
inTable 6.10.

Evaluation of bio-pesticides/bioagents against fall
armyworm during rabi 2021-22

The experiment for evaluation of bio-
pesticides/bioagents against FAW was carried at
Coimbatore, Hyderabad, Imphal, Kolhapur, Udaipur
and Ludhiana. The name of insecticide and dose used
are mentioned in the Table 6.11.
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Table 6.7: Evaluation of insecticides as seed
treatment and spray for the management of fall
armyworm

SI.

No.

Treatment

1
2

10

11

12

13

14

15

Thiamethoxam 30FS @ 8ml/kg seed
Cyantraniliprole 19.8% + Thiomethoxam
19.8% @ 6ml/kg seed

Cyantraniliprole 600FS @ 2.4ml
Chlorantriniliprole (Lumivia) as seed
treatment (@ 5.6 ml/kg seed

Thiamethoxam 30FS @ 8ml/kg seed and
Chlorantraniliprole 18.5% SC 0.4 ml/litre
spray at 3 weeks after germination
Cyantraniliprole 19.8% + Thiomethoxam
19.8% @ 6 ml/kg seed and Chloran-
traniliprole 18.5% SC 0.4 ml/litres pray at 3
weeks after germination

Cyantraniliprole 600FS @ 2.4 ml and
Chlorantraniliprole 18.5% SC 0.4 ml/litre
spray at 3 weeks after germination
Chlorantriniliprole (Lumivia) as seed
treatment @ 5.6 ml/kg seed and Chloran-
traniliprole 18.5% SC 0.4 ml/litre spray at 3
weeks after germination

Thiamethoxam 30 FS @ 8 ml/kg seed and
Chlorantraniliprole 18.5% SC 0.4 ml/litre
spray at4 weeks after germination
Cyantraniliprole 19.8 % + Thiomethoxam
19.8% @ 6 ml/kg seed and
Chlorantraniliprole 18.5% SC 0.4 ml/litre
spray at4 weeks after germination
Cyantraniliprole 600FS @ 2.4 ml and
Chlorantraniliprole 18.5% SC 0.4 ml/litre
spray at4 weeks after germination
Chlorantriniliprole (Lumivia) as seed
treatment @ 5.6 ml/kg seed and
Chlorantraniliprole 18.5% SC 0.4 ml/litre
spray at4 weeks after germination
Chlorantraniliprole 18.5% SC 0.4 ml/litre
spray at 10% foliar damage or Davis score 3.0
Chlorantraniliprole 18.5% SC 0.4 ml/litre
spray at 20% foliar damage or Davisscore 3.0
Untreatedcontrol
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Table 6.8:Treatment and location details for stem

borers
SI. | Chlorantraniliprole18.5% SC 0.3 ml/litre
No.
1 | At 5% incidence (Visible leaf feeding
damage)
2 | At 10% incidence (Visible leaf feeding
damage)
3 | Appearance of Dead Heart (1)
4 | At7DAG
5 | At14DAG
6 |At7and14DAG
7 | At10DAG
8 | At20DAG
9 | At10and20 DAG
10 | Untreated Control
Table 6.9: Treatment and location details for
FAW
SI. | Chlorantraniliprole18.5% SC 0.4 ml/litre
No.
1 |[At5%incidence
2 [ At10%incidence
3. | Davisscore 2
4. |Davisscore4
5. |At7DAG
6. | At14DAG
7. | At7and 14 DAG
8. |At10DAG
9. |At20DAG
10. | At10and20 DAG
11. | Untreated Control

Locations: Coimbatore, Kolhapur, Ludhiana, Hyderabad
and Udaipur

Evaluation of indigenous technology knowledge
(ITK) practice for the management of
fallarmyworm in kharif and rabi maize

The experiment for evaluation of bio-
pesticides/bioagents against FAW was carried at
Imphal, Ludhiana during kharif 2021 and at Rahuri,
Hyderabad during rabi 2021-2022. The name of
insecticide and dose used are mentioned in the Table

6.12.

To develop pest incidence prediction model for
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Table 6.10: The list of different insecticides used against FAW
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SL.No. Treatment Dose
1. | Chlorantraniliprole 9.3% + Lambdacyhalothrin4.6% ZC 100 ml per acre (0.5 ml/litre)
2. | Novaluron 5.25% + Emamectin benzoate 0.9% w/w SC 350 ml per acre (2 ml/litre)
3. | Emamectin benzoate 5% SG 80 g/ha (0.4 g/litre)
4. | Spinetoram 11.7% w/w SC 100 ml per acre (0.5 ml/litre)
5. | Chlorantraniliprole 18.5% SC 80 ml per acre (0.4 ml/litre)
6. | Flubendamide 480 SC 60 ml peracre (0.3 ml/litre)
7. | Spinosad45SC 100 ml per acre (0.5 ml/ litre)
8. | Cyantraniliprole19.8% + Thiomethoxam 19.8% as check 6 ml/kg seed treatment
9. | Untreated Control -

Locations: Kharif: Coimbatore, Kolhapur, Ludhiana, Hyderabad and Udaipur; Rabi2021-22: Dholi, Coimbatore, Kolhapur

Table 6.11: Biopesticide treatment details

SL.No. Treatment Dose

1 | EPNH.indicaNBAIR H 38 10 g/litre

2 | Pseudomonas fluorescens (PfDWD 2%) 20 g/litre

3 | NBAIRBt252% 2 ml/litre

4 | Metarhizi umanisopliae NBAIR-Ma 35, 0.5% 5 g/litre

5 | Beauveriabassiana NBAIR-Bb45,0.5% 5 g/litre

6 Spfr NPV (NBAIR1) 2 ml/litre

7 | NSKE 5% 5 ml/litre

8 | Neem formulation 1500 ppm 5 ml/litre

9 | Chlorantaniliprole 18.5 SC 0.4 ml/litre

10 | Emamectin benzoate 5% SG 0.4 g/litre

11 | Commercial Bt formulation 6 ml/kg seed treatment

12 | Untreated Control -

Table 6.12: ITK treatment details
SL.No. Treatment Dose

T1 | Soil 15 kg/acre (~0.5 g/plant)

T2 | Soil +insecticide (Chlorantaniliprole 18.5 SC) 5 ml/kg soil

T3 | Soil+Lime 8:2(800g soil +200 g lime)

T4 | Soil+Bt 25 g Bt/kgsoil

TS5 | Soil+ Metarhizi umanisopliae 65 g/kgsoil

T6 | Soil+ Beauveria bassiana 65 g/kgsoil

T7 |Sand (~0.5 g/plant)

T8 [ Bait +Chlorantaniliprole 18.5 SC 5 ml/kg bait (bait: 600g soil + 130
g jiggery + 70 g sand + 200ml
water)

T9 | Chlorantaniliprole 18.5 SC0.4 ml/litre spray

T10 | Untreated control -
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maize growing ecologies, an experiment was
conducted to study on incidence of spotted stem
borer and fall armyworm in kharif sown maize in
relation to plant age and meteorological factors at
Coimbatore, Dholi, Hyderabad, Imphal, Karnal,
Kolhapur, Ludhiana and Udaipur. Another
experiment was conducted to study the pest
succession of insect pests in kharif sown maize at
different locations of country, viz., Dholi,
Hyderabad, Imphal, Kolhapur, Karnal, Ludhiana,
Udaipur and Coimbatore.

Plant Pathology

Rabi2020-21

During rabi2020-21, 127 maize entries were
evaluated against Maydis leaf blight (MLB),
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Turcicum leaf blight (TLB), Charcoal rot (ChR) and
Sorghum downy mildew (SDM) in different zones
across the country (Table 6.13).

Disease screening of NIVT (Medium maturity)
maize hybrids

A total of 49 entries of medium maturity were
evaluated for MLB, TLB, ChR and SDM across three
zones (NEPZ, NWPZ and PZ). One entry (IV 8214)
was found resistant against ChR in NWPZ.

Disease screening of NIVT (late maturity) maize
hybrids

A total of 34 entries of late maturity were evaluated
for MLB, TLB, ChR and SDM across three zones
(NEPZ, NWPZ and PZ). One entry (GH 150125)
was found resistant against ChR in NWPZ.

Table 6.13: Entries evaluated for different disease in rabi 2020-21

Trial NWPZ NEPZ PZ
Late Medium Late Medium Late |Medium
NIVT 34 49 34 49 34 49
AVTIII 12 10 12 10 12 10
QPM and Speciality corn 22 22 22
Total 127 127 127

QPM: Quality protein maize; NEPZ: North Eastern Plain Zone, NWPZ: North Western Plain zone, PZ: Peninsular Zone

Details of the coordinated trials conducted at different centres under AICRP on maize during rabi2020-

21 are given below.

SL.No. Center University Total Trials allotted
1 Ludhiana PAU, Ludhiana 5
2 Dholi RAU, Samastipur 5
3 Kalyani BCKYV, Kalyani 5
4 Sabour BAU, Bihar 5
5 Dharwad UAS, Dharwad 5
6 Mandya UAS, Bengaluru 5
7 Peddapuram ANGRAU, Guntur 5
8 Coimbatore TNAU, Coimbatore 5
9 Rahuri MPKYV, Rahuri 5
The success rate of trials in different zones is given below and overall 100% success rate has been
achieved.
Zone Centre Trials allotted Trials Reported Success (%)
NWPZ | Ludhiana 5 5 100
NEPZ | Dholi, Kalyani, Sabour 5 5 100
Pz Peddapuram, Mandya 5 5 100
Dharwad 5 5 100
Overall 20 20 100
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Disease screening of AVT-I-II (Medium maturity)
maize hybrids

A total of 10 entries of medium maturity were
evaluated for MLB, TLB, ChR and SDM across three
zones (NEPZ, NWPZ and PZ). The following five
entries, viz., IMHSB 17R-16, IMHSB 17R-17,
IMHSB 17R-8, IMHSB 19R-10 and IMHSB 19R-2
were found resistant against MLB in NEPZ.

Disease screening of AVT-I-I1 (Late maturity)
maize hybrids

A total of 12 entries of late maturity were screened against
MLB, TLB, ChR and SDM across three zones (NEPZ,
NWPZ and PZ). A total of six entries, viz., IT 8582, KMH
018, PM 18202L, PM 18204L, RASI 5278 and RASI
5640 were foundresistantagainst MLB in NEPZ.

Disease Screening of QPM and Specialty corn
maize hybrids

A total of 22 entries from QPM and specialty corn
were screened against MLB, TLB, ChR and SDM
across three zones (NEPZ, NWPZ and PZ). Only
three QPM entries namely viz., BHQPM 418026,
DZ-89, QPMMH 2155 were found resistant against
MLB in NEPZ.

Efficacy of different components in the
management of charcoal rot

Even though there is a significant difference in yield
in the treatment of spraying of foliar application of
Chitosan @ S5Sml/litre at 35DAS and 45DAS with
chemical components Mancozeb 75WP @ 2.5g/litre,
the chitosan was found to be effective for the
reduction of charcoal rot disease in maize and eco-
friendly. The minimum disease incidence of 9.28%
was recorded and an average yield of 6674 kg/ha was
recorded.
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Spring 2020-21

During spring 2020-21, the following maize entries
were evaluated against Charcoal rot (C. Rot) in
NWPZ zones of AICRP on Maize across the country:

Disease screening of Spring NIVT (Medium
maturity) maize

A total of 40 entries of NIVT medium maturity were
evaluated for ChR during spring season. None of the
entries were found to be resistant against ChR.

Disease screening of Spring NIV'T (Late maturity)
maize

A total of seven entries of NIVT late maturity were
evaluated for ChR. None of the entries were found to
be resistant against ChR.

Disease screening of Spring AVT I (Medium
maturity) maize

A total of two entries from Spring AVT I medium
group were evaluated for ChR. No entry was found
to be resistant against ChR.

Kharif2021 Pathology
A total of nine coordinated trials for screening of
different diseases has been sent for kharif2021.

Agronomy

Rabi2020-21

In rabi 2020-21, experiments were conducted on the
agronomy of pre-release genotypes of different
maturity, tillage and nutrient management, integrated
nutrient management, ecological intensification,
weed management, crop residue management in
traditional and emerging maize systems, enhancing
water use efficiency in spring maize and agro-
ecological options for Fall Armyworm (FAW)
management in maize systems.

Trial NWPZ NEPZ PZ
Late Medium Late Medium Late | Medium
NIVT 7 40 - - - -
Details of the coordinated trials conducted under AICRP on maize during spring 21 are given below
SL.No. Center University Total Trials allotted
1 Ludhiana PAU, Ludhiana 3
The success rate of trial is given below:
Zone Centre Trials allotted Trials Reported Success (%)
NWPZ | Ludhiana 3 3 100
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Response of pre release genotypes to density and
nutrient levels:

The different hybrids of AVT-1I in medium and late
maturity were tested at fertility levels and density
levels in four zones except NHZ. The five medium
maturity genotypes with check was tested in NWPZ
while one in NEPZ and CWZ, and two in PZ at 2-3
locations. The genotypes responded to higher
nutrient level i.e. 150% recommended dose of
fertilizer (RDF) and at normal (CWZ, 50 x 20 cm)
and higher density (NEPZ, PZ and NWPZ, 60 x 20
cm). The NMH 4140 genotype showed significantly
higher yield over best check at NWPZ, NEPZ and
CWZ only, while other genotypes in NWPZ were at
par with the best check. The one, four, two and one
genotypes of late maturity were tested in NWPZ,
NEPZ, PZ and CWZ, respectively. The late maturity
genotype PM 18202L responded to high nutrient
levels and density but was on par for grain yield with
checks in PZ. In CWZ, long duration genotypes
tested at two locations and genotype responded to
high fertility levels (150% RDF), however none was
found superior over best check. In NWPZ, four late
duration genotype along with checks were tested, all
the tested genotypes, viz., PM 18202L, PM 1824L,
PM 18208L and IT 8582 gave significantly higher
grain yield over check.

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

It was observed that the application of different
tillage practices had non-significant effect on wheat
yield but the system yield (12.38 t/ha) and system net
returns (143.46 thousands/ha) were significantly
higher with zero tillage (ZT) in clay loam soil at
Pantnagar which was at par with conventional tillage
(CT). However, in nutrient management (100%
RDF) showed significantly higher wheat and system
yield as well as system net returns which was at par
with site specific nutrient management (SSNM).

Nutrient management in rice-maize/soybean-maize
cropping system under different tillage practices:

The experiments were conducted at Kalyani (NEPZ)
for working out best nutrient and tillage management
practices of emerging cropping system. Among
tillage practices, ZT and in nutrient management,
339% + green seeker (GS) gave significantly higher
yield and net return with 10.56 t/ha and 10.11 t/ha,
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and Rs 144.83 and 131.09 thousands/ha, respectively
from maize. This was at par to permanent bed (PB)
and SSNM, but CT practices were significantly
inferior.

Nutrient management in maize based rainfed
cropping system under different tillage practices:

The experiment was conducted at Banswara (CWZ)
in maize-chickpea system. It was observed that ZT
gave significantly higher maize and system yield
followed by PB, and both were superior to CT.
Among nutrient management, the SSNM based
nutrient application gave significantly higher yield of
both the crops over other options used in the study.

Long-termtrial on integrated nutrient management:
The maize equivalent yield of system, net returns and
benefit cost (BC) ratio were significantly highest with
100% RDF + 5 t/ha farm yard manure (FYM) which
was at par with the 75% RDF + 5 t/ha at Pantnagar
(NWPZ). FYM at Maize + legume intercropping (for
economic produce) with FYM 10 t/ha + Azatobactor
application produced highest yield which was
statistically similar to the 100% RDF + 5 t/ha FYM
treatment at Banswara.

Ecological intensification for climate resilient
maize based cropping systems:

The experiment for yield and profit maximization
through optimization of ecological processes was
taken up at seven locations in various maize systems.
The crop yield was statistically highest with
ecological intensification (EI) at all seven locations
(Pantnagar, Kalyani, Coimbatore, Peddapuram,
Karimnagar, Hyderabad and Banswara). The EI
minus weed management at Banswara and
Hyderabad, Farmer practice at Kalyani, Peddapuram
and Karimnagar, EI minus water management at
Coimbatore and EI minus nutrient management at
Pantnagar gave significantly lowest yield.

Weed management in maize systems:

The experiment was conducted at Gossaingaon,
Pantnagar, Kalyani and Banswara on weed
management in maize systems.Maize grain yield
(kg/ha) of maize-wheat cropping system was
significantly higher under weed free check at all
locations which was at par to weed management
treatments applied in maize with T7 (Atrazine 1000
g/ha (PE) followed byTembotrione 120 g/ha at 25
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DAS), T4 (Atrazine 750 g/ha (PE) followed
byTopramezone 25.2 g/ha at 25 DAS) and T3
(Atrazine 1000 g/ha (PE) followed by hand weeding
at 25 DAS) at Gossainagaon, Kalyani and Banswara.

Crop residue management in traditional and
emerging maize systems:

The experiment was conducted at seven
differentlocations in NWPZ, NEPZ and PZ on
residue management in different traditional and
emerging cropping systems. The grain yield of
crops were found maximum under M3 (residue
incorporation + spray of microbial consortium on
residue) and N1 (100% RDF of NPK), M4 (Zero-
tillage + residue retention and spray of microbial
consortia on residue) and N1, M3 and N2 (100%
RDN and P and 50% RDK), M3 and N1, M3 and
NI, and, M3 and N1 at Gossaingaon, Karnal,
Kalyani, Karimnagar, Hyderabad and
Peddapuram, respectively; whereas M3 and K1
(100% K20) gave highest maize grain yield in
Pantnagar.
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Enhancing water use efficiency in spring maize:
Significantly higher yield and net returns were
recorded with P2 (ZT flat planting) at par with P3
(ridge slope planting) while R2 (with paddy mulch)
had significantly higher yield but lower net returns
over without mulching in spring maize at Karnal. It
was found that ridge slope planting with organic
mulch @ 6 t/ha gave significantly higher spring
maize yield, net returns and water use efficiency at
Pantnagar.

Agro-ecological options for Fall Armyworm
management: Chickpea or spinach intercropping
with maize + marigold in push-pull experiment
significantly reduced FAW infestation and maize +
spinach gave significantly higher yield and net
returns at Kalyani. Maize + marigold in push-pull
experiment at Coimbatore also found effective in
reducing FAW damage in cob and gave highest net
returns, whereas intercropping treatment could not
show promise for FAW control in Hyderabad and
Pantnagar.
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SIGNIFICANT EVENTS

Institute Events

Research Advisory Committee Meeting

The Research Advisory Committee (RAC) meeting
of the institute for 2020 was held online from
February 24-25, 2021 under the chairmanship of Dr.
H.S. Gupta, Former Director-General, BISA & Ex-
Director, ICAR-Indian Agricultural Research
Institute, New Delhi. During the meeting, Dr. Sujay
Rakshit, Director, ICAR-IIMR presented an
overview of the maize scenario and major
accomplishments of the institute during 2020. Dr.
H.S. Gupta, Chairman, RAC complimented the
scientists for the inclusion of three biofortified maize
hybrids developed by the institute in the list of 16
biofortified varieties released by the Hon'ble Prime
Minister on the occasion of World Food Day. He
further emphasized that maize has shown impressive
growth despite the COVID-19 pandemic during

i Bio-fortified varieties Dedicated to Nation by
Hon'ble Prime Minister of India

"' TN 0D
mlq alal

Glimpses of the RAC Meeting to review institute
progress during Feb 24-25, 2021
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2020. The Chairman called upon the scientists to
work passionately to solve issues being faced by the
farming community. He also stressed that the results
of field demonstrations must be disseminated and
awareness regarding the latest technologies must be
provided to the farmers.

Research Advisory Committee (RAC) Meeting for
2021

Further, the Research Advisory Committee (RAC) of
the institute for 2021was held in virtual mode from
July 7-8, 2021 under the chairmanship of Prof. S.K.
Sharma, Honorary Professor & Former Vice-
Chancellor, HP Agricultural University, Palampur.
Dr. Sharma emphasized that maize has become more
of feed and industrial crop than a food crop and the
Institute should gear up its research activities in this
direction. He further suggested that the Institute
should also find ways and means to enhance farmers'

Glimpses of the RAC Meeting to review institute
progress during 2021
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profitability following the diversification of the rice-
wheat cropping system, where maize can play an
important role. This was followed by the presentation
on the overview of accomplishments in research at
the Institute as well asin AICRP by the Director,
ICAR-IIMR. The RAC appreciated the scientists for
their research achievements, particularly when the
institute is still in the development stage. Members
emphasized the need to focus research on the biology
and management strategies of fall armyworm (FAW).
The importance of germplasm enhancement and its
heterotic groupings was highlighted. RAC
mentioned the need to procure the germplasm
tolerant to different biotic and abiotic stresses from
various sources and efforts should be made to adapt
these materials into local environments. RAC also
highlighted the need for seed production of single-
cross hybrids to meet the requirement of the farmers
and development of alocation-wise package of
practices.

Institute Management Committee Meeting

The 14" meeting of the Institute Management
Committee (IMC) was held online on March 22,
2021, under the Chairmanship of Dr. Sujay Rakshit,
Director, ICAR-IIMR, Ludhiana. In the meeting,
utilization of Non-Plan, Plan, and AICRP budget for
the year 2020-21, expenditure in EFC 2017-20, and
status of advances were discussed. The other agenda
of the meetings, buy back arrangement of seeds of
public bred hybrids/parental lines through the
individual farmer, SHGs/FPOs, filling up of two
vacant posts of Assistant on a permanent transfer
basis, shifting of HT line passing across the farm at
Ladhowal of ICAR-IIMR HQ,bringing the orchard at
ICAR-IIMR Ladhowal under farm experimentation
were discussed.

Project Advisory and Monitoring Committee
Meeting

PAMC meeting was held during the 64thAnnual
Workshop of Maize on May 19, 2021,which was
attended by Dr. H.S. Gupta,Chairman of PAMC,
members viz; Dr.l.S. Singh (Breeding), Dr. P.N.
Singh (Plant Pathology), Dr. Jella Satyanarayana
(Entomology) attendedthe meeting.From ICAR-
IIMR, Dr. Sujay Rakshit, Director ICAR-IIMR, Dr.
J.C. Sekhar, Dr. Ramesh Kumar Phagna, Dr. Dharam
Pal, Dr.S B Singh, Dr. Sunil Neelam, Dr. Bhupender

82
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Discussions during PAMC Meeting

Kumar attended the meeting. Dr. J. Mishra, Director,
ICAR-DWR fully attended the PAMC meeting as a
special guest. Chairman appreciated the efforts of
ICAR-IIMR and AICRP for streamlining the maize
research in India. The committee suggested the
strengthening of lead centers and recommended that
all major discipline posts should be there at lead
centres.

Annual Maize Workshop

The 64" Annual Maize Workshop was held online
from Mayl17-19 and on Junel7, 2021.
Approximately 200 participants representing both
public and private sectors across the country attended
the meeting. The workshop was spread into 11
sessions over four days. The workshop was
inaugurated by Dr. H.S. Gupta, former Director-
General, Borlaug Institute for South Asia (BISA),
and Director, IARI, and Chairman, Project Advisory
and Monitoring Committee (PAMC) in the presence
of Dr. S.K.Vasal, World Food Laureate, Dr. 1.S.
Singh, Dr. P.N. Sharma, and Dr. Jella Satyanarayana,
members of PAMC. Dr. H.S. Gupta, Chairman,
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Gllmpses of the 64" Annual Malze Workshop

PAMC complimented the maize fraternity for
developing technologies leading to over 30 million
tonnes of maize production in the country in the
current year. He highlighted the demand is much
more and to reach the target, attention is to be given to
increasing input use efficiency and improving the
nutritional status through biofortification. He
mentioned that other major challenges are seed
production & larger inroads of under single cross
hybrids in maize. Dr. S.K.Vasal highlighted the
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importance of the development of multi-parent
source populations, heterotic pools, grouping
ofinbred lines based on heterotic behavior, recycling
ofinbred lines within the heterotic group, and
identification of new testers and inbredlines with
better productivity. Dr. T.R. Sharma, DDG (Crop
Science) graced the occasion onJune 17, 2021, and
reviewed the work done during Rabi 2019-20 and
Kharif 2020. DDG congratulated the scientists and
director for publishing in very high-rated journals
when the institute is in the developing phase.

Variety Identification Committee Meeting

The Variety Identification Committee Meeting (VIC)
of AICRP on Maize was held on Junel7, 2021
through Video Conferencing. The meeting was
conducted under the chairmanship of Dr. T.R.
Sharma, Deputy Director General (Crop Science),
ICAR. Ten members of the VIC along with five
resource persons from ICAR-IIMR attended the
meeting. A total of 17 proposals were presented and
after thorough discussion, 11 genotypes were
identified for release.

Institute Technology Management Committee
Meeting

The Institute Technology Management Committee
(ITMC) meeting of the institute was held on May 15,
2021. The main agenda of the meeting was to discuss
the draft MoU for seed production with West Bengal
State Seed Corporation Ltd. and farmer Producing
Organisation (FPO), Bishwa Bharati Krishi
Swambar Gosthi, Kulgachi, Nadia. During this
meeting, the terms and conditions of the MoU with
both organizations were discussed in detail and
finalized.

Institute Research Council Meeting

The Institute Research Council (IRC) meeting of the
ICAR-Indian Institute of Maize Research, Ludhiana
was held on June 22-24, and July 1, 2021, through
video conferencing under the chairmanship of Dr.
Sujay Rakshit, Director ICAR-IIMR to review the
progress of on going research projects and to
consider the new project proposals. Dr. R.S. Rathore,
Professor and Sr. Maize Pathologist (Retd.) and
Former In-charge, AICRP on Maize, MPUAT,
Udaipur and Dr.S.K.Guleria, Sr. Maize Breeder
(Retd.) and In-charge, AICRP on Maize, HAREC,
CSKHPKYV, Bajaura were the outside experts during




Participants of the IRC meeting

June 22-24, whereas Dr. N. K. Singh, Sr. Maize
Breeder, GBPUAT, Pantnagar and Dr. R.
Ravikeshavan, Professor, TNAU Coimbatore were
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the outside experts for the meeting held on July 1,
2021. A total of 18 in-house and 14 externally funded
projects were reviewed and appropriate suggestions
and recommendations were made for the
improvement of research programs.

State Level Maize Day

The ICAR-Indian Institute of Maize Research,
Ludhiana and CIMMYT, in collaboration with the
State Agriculture Department, Government of
Punjab, Punjab Agricultural University, Ludhiana
organized this State Level Maize Day at Dana
Mandi, Garhshankar Village, Hoshiarpur on
August 28, 2021. Shri Suresh Kumar, Chief
Principal Secretary, Government of Punjab was the
Chief Guest. Welcoming the guest, Dr. Sujay
Rakshit, Director, ICAR-IIMR briefed that these

Glimpses of State Level Maize Day with several dignitaries
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demonstrations are critical for the diversification in
Punjab for sustainability. The IIMR has developed
12 maize hybrids,of which one is released for the
Punjab and Haryana region. The institute also
developed maize-based value-added products for
dietary diversification and entrepreneurship
development. He was impressed with the
performance of the institute and commended its
efforts for encouraging maize cultivation in Punjab
towards crop diversification. He urged scientists
and private partners to convince farmers with a
credible solution to enhance credibility by giving
proof of the technology in their field. Dr. M.L. Jat,
CIMMYT briefed that Secretary DARE & Director
General, ICAR, New Delhi has advised
establishing such participatory innovation
platforms of maize system with value chain for
diversification of ricein Punjab and Haryana. Dr.
S.S.Sidhu, Director of Agriculture, Government of
Punjab, emphasized maize diversification of the
cropping system for sustainability in Punjab. Guest
of Honour, Sh. Anirudh Tewari, ACS(D) & Vice-
Chancellor, Punjab Agricultural University
emphasized that the whole maize-based cropping
system should beencouraged for demonstration and
emphasized to convince farmers for water-saving
and enhancing profitability. Chairman of the
function, Dr. T. R. Sharma, Deputy Director
General (Crop Science), Indian Council of
Agricultural Research, urged farmers to adopt
maize-based cropping system technology
demonstrated at farmer's field at a faster rate to save
water and enhance profitability. A Policy Paper on
"Diversification of Cropping System in Punjab and
Haryana through Cultivation of Maize, Pulses and
Oilseeds" was released by the honorable guests.
The program was also graced with the presence of
Ms. Apneet Riyait, DC, Hoshiarpur, Dr. N.S. Bains,
Director (Research), Dr. J.S. Mahal, Director
(Extension), PAU, Dr. J.P.S. Gill, Director
(Research), GADVASU, Shri Vinay Kumar and
Shri. Subhash Chander of Punjab Agriculture
Department, Dr. Ramesh Kumar, Dr. D.P.
Chaudhary, Dr.S.L.Jat, Dr. Romen Sharma, Ms.
Seema Sheoran, and Mr. Priyajoy Kar of ICAR-
IIMR. The stalls of the key stakeholders involved in
the maize value chain were also displayed.
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State-level Maize Day organized

The ICAR-CSSRI, ICAR-IIMR, and CIMMYT, in
collaboration with the state AgricultureDepartment,
Government of Punjab, CCS Haryana Agricultural
University organized a StateLevel Maize Day at
ICAR-CSSRI on September 11, 2021.Honorable Dr.
B.R. Kamboj, Vice-Chancellor, CCS Haryana
Agricultural University, Hisar was the Chief Guest of
a state level maize field day held at ICAR- Central
Soil Salinity Research Institute (CSSRI), Karnal. He
was impressed with the performance of with ICAR-
CIMMYT collaborative demonstration programme
for diversification in Haryana. He talked that we need
to think holistically for value chain development to
realize the fruit of diversification. The involvement
of KVK and the department agriculture will be
needed for enhancing the adoption of diversified
crops. Dr. Sujay Rakshit, Director, ICAR-Indian
Institute of Maize Research (IIMR) briefed that
Secretary DARE & Director General, ICAR, New

Dignitaries addressing the farmers on
State level Maize Day
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Delhi has advised to establish such participatory
innovation platforms of maize system with value
chain for diversification of rice in Punjab and
Haryana. Dr. P.C. Sharma, Director, ICAR-CSSRI
shared that the institute have established long-term
research trial for the comparison of maize vs rice
systems in 2009 in collaboration with CIMMY'T. The
yield, profitability, and water-saving recorded under
the maize systems is higher over the rice system and
hence farmers can go for adoption of such system for
resource-saving and enhancing farm income. Dr.
M.L.Jat, CIMMYT elaborated on the present issues
of water table decline, residue burning and urged
farmers to adopt maize for sustainable resources for
future generations. The saving of the energy and
enhancement in soil health can be key for future food
security though adoption of maize systems. In the
program, entrepreneurial based maize businesses
were encouraged among the farmers for higher price
realization. In the meeting, over 300 farmers and
stakeholders participated. A field visit to the long-
term research trial on maize systems at [CAR-CSSRI
and a learning platform of farmers' field at Kulwehri,
Karnal was also done, where a good crop of maize
impressed the stakeholders. The farmers from
different districts also shared their views and
mentioned that now they are getting better maize
productivity, the realization of prices as per MSP will
help them for enhanced adoption of maize cultivation
in place of rice. The programme was also graced with
the presence of Dr. O.P. Choudhary, Regional
Director, CCS HAU, Karnal with his team Dr. M.C.
Kamboj, Dr. Narender Kumar; Dr. R.K. Yadav and
Dr. H.S.Jat of ICAR-CSSRI, Dr. Ramesh Kumar, Dr
S.L. Jat and Dr. Romen Sharma of ICAR-IIMR; Dr.
D.K.Bijarniya, Dr. Yogesh Kumar, Dr.
S.K.Kakraliya, Dr. K.M. Chaudhary and Shri Manish
Kumar from CIMMYT.

Krishi Unnati Mela

ICAR-IIMR participated in three days of Krishi Mela
held at IARI Pusafrom February 25- 27 under the
theme of Atmanirbhar Bharat. The visitors interacted
on spring maize, zero-till crop cultivation, silage
from maize, value addition in maize, baby corn and
sweet corn. These technologies in maize, having
great potential to enhance farm profitability and
livelihood security, were demonstrated.
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Glimpses of Krishi Unnati Mela 2021

itutional Biosafety Committee

The Institutional Biosafety Committee (IBSC)
meeting of ICAR-IIMR, was held online via video
conferencing on November 30, 2021 under the
chairmanship of Director [CAR-IIMR. Members, Dr.
Sujay Rakshit (Director & Chairman), Dr. Parveen
Chhuneja, (Principal Molecular Geneticist, PAU,
Ludhiana & DBT nominee), Dr. Anita Srivastava
(Medical Officer IARI dispensary & Biosafety
Officer), Dr. Monika Dalal (Principal Scientist, NIPB
& outside expert), Dr. Bhupender Kumar (Scientist,
ICAR-IIMR & member), Dr. Alla Singh (Scientist,
ICAR-IIMR & member) and Dr. Krishan Kumar
(Scientist, ICAR-IIMR & Member Secretary)
attended the online IBSC meeting. The committee
reviewed the biosafety aspects of one newly
sanctioned in-house project that involved the use of
rDNA technology/ Genetically Modified Organisms
(GMOs) and approved the project for execution. The
committee also reviewed the biosafety aspects of the
ongoing work and found them to besatisfactory.
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Alta Singh HCAR-...

Glimpses of the IBSC Meeting

Institute Foundation Day Celebration

The institute celebrated its "6" Foundation Day"
through video conferencing on February 9,2021. Dr.
T.R. Sharma DDG (CS), ICAR was the Chief Guest,
Padma Shri Dr. B.S. Dhillon, Vice-Chancellor,
Punjab Agricultural University (PAU) was the Guest
of Honour on this occasion. Dr. Y.P. Singh, ADG
(FFC), and Dr. D.K.Yadava, ADG (Seeds) graced the
occasion as Special Guests. Dr. Sujay Rakshit,
Director,ICAR-IIMR presented significant
achievements of the institute during 2020. The Chief
Guest delivered the Foundation Day Lecture on
"Search for novel disease resistance genes in crop
plants" and appreciated the efforts of ICAR-IIMR
towards maize improvement. On this occasion, the
Chief Guest released the annual report of the institute
and the 4" edition of Hindi magazine "Krishi
Chetna". Heals of elicitated the best-performing staff
members of the institute. Dr.B.S. Dhillon stressed
that the rice-wheat cropping system is unsustainable
for the states of Punjab and Haryana. Maize can be

Chief Guest Dr.T.R. Sharma, DDG(CS) delivering
the Foundation Day Lecture
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the most profitable alternate crop for diversification
of the rice-wheat cropping system in the region.
Dr.D.K. Yadava highlighted the importance of maize
in the changing climatic scenario and stressed upon
the scientists to work towards resistance breeding
and to develop high-yielding climate-resilient
hybrids of maize. Dr. Y.P. Singh shared his thoughts
on the management of pests, particularly, fall army
worm to sustain maize production in the country.

Republic Day Celebration

The 72" republic day was celebrated with zeal,
enthusiasm, and patriotic fervor by all the staff of the
institute. On this occasion, the National Flag was
hoisted by the Director in the upcoming campus of
the institute at Ladhowal, Ludhiana while at other
centres respective In-charges did the honor. The
Director emphasized the need to honor our
constitutional responsibilities. On this occasion, he
praised the farming community for sustaining
agricultural production despite all the adversities of
nature, including the challenges of theCOVID-19
pandemic. The Director urged the staff of the institute
to fully commit themselves to the welfare of the
farming community.

Independence Day

The 75" Independence Day was celebrated at ICAR-
IIMR, Headquarters, and its regional stations with
full zeal and patriotism. On this occasion, the flag
was hoisted at ICAR-IIMR, Ladhowal farm,
Ludhiana, and its regional centers. Director, ICAR-
IIMR motivated the staff about the glorious past of
India,s Independence journey. The function was
attended by the staff and their family members.
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Swachh Bharat Campaign

Special Swachhta Mah celebrations were held from
6- 20 October, 2021. The campaign was attended by
all the staff and students at Ludhiana, and its regional
centers. The old and obsolete files were weeded out
during the Swachhta Mah campaign. The
significance of Swachh Bharat Abhiyan was
discussed and awareness was spread online on
different social media platforms.

Flag hoisting ceremony on the Independence Day

ﬂ. ' ﬁf
o
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Swachhta Pakhwada Celebration

Swachhta Pakhwada celebrations was held from 16-
31" December, 2021. The campaign was attended by
all the staffs of Ludhiana and regional centers, A
wide range of activities starting from taking the
swacchta pledge, sanitation drive, organizing
lectures, waste disposal campaign etc were carried

out.
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Glimpses of the National Science Day celebration

National Science Day Celebration

The institute celebrated National Science Day on Feb
28, 2021, and organized a special lecture on
"Science, Technology, and Innovations: a
Perspective from Genomics-assisted Breeding". Dr.
Rajeev K. Varshney, Research Program Director-
Genetic gains, ICRISAT, Hyderabad was the speaker.
Prof. Swapan K. Datta, Vice Chancellor., Biswa
Bangla Biswavidyalay was chairman of the
programme. Dr. Varshney highlighted the genomic-
assisted breeding mechanism deployed in the
development of high-oleic groundnut varieties and
climate-resilient varieties in chickpea and other
legumes. More than 100 participants from different
ICAR institutes and AICRP on maize attended the
program through video conferencing.

World Water Day Celebration

ICAR-IIMR celebrated world water day on Mar 22,
2021 with a special lecture by Dr. Mahi Pal, IES,
Former Director, Ministry of Rural Development,

iawm“'ur, = P P®

Gol. In his address, the Director ICAR-IIMR stressed
the judicious use of water. Dr. Pal addressed the
gathering on "The role of Panchayats in
Conservation, Management and Budgeting of Water
in India". The staff of the institute and AICRP on
Maize attended the virtual lecture. Dr. Mahi Pal
discussed the potential role of scientist community in
saving water.

International Women's Day Celebration

ICAR-IIMR observed International Women's Day on
March 8, 2021, to celebrate womanhood,
acknowledge women's roles and honor their dignity.
Dr. Jacqueline d'Arros Hughes, Director General,
ICRISAT, Hyderabad was the Chief Guest. Dr.
Mangala Rai, Former Secretary DARE and Director
General, ICAR was the chairman of the program. In
her online address, the Chief Guest, Dr. Jacqueline,
highlighted different issues of gender biases, gender
inequality and inequity,and gender discrimination in
agriculture, agricultural research, and also in society

Ii_L@ F]

Dr. Mahi Pal delivering a special lecture on the occasion of world water day
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Sample collection for COVID-19 RT-PCR testing

in general. On the occasion, three women
entrepreneurs, viz., Smt. Amrita Devi of Somra,
Khagaria, Bihar, Smt. Kiran Devi of Purnia, Bihar
and Smt. Basanti Toppa of Modna, Nadia, West
Bengal were felicitated for their outstanding
contributions in the promotion of aggregation and
marketing of maize through FPCs, value addition of
maize, and hybrid maize seed production,
respectively. Dr. Mangala Rai emphasized the
significant role of women in our society, particularly
in agriculture, and also highlighted the need for
women's empowerment in today's world. The
program was attended by more than 89 participants
from across the country.

COVID-19 Mass Testing Drive

The institute conducted a free RT-PCR mass testing
drive for COVIDI19 for all temporary and permanent
employees including the labourers on April 26 and
June 8, 2021. Testing done at ICAR-IIMR Ludhiana
headquarter. A total of 87 and 77 people were tested
onApril 26 andJune8, 2021, respectively.

International Yoga Day

International Yoga Day was celebrated virtually by
all the staff members on June 21, 2021 in their homes
amid the COVID-19 pandemic. The theme of the same
was "Yoga for Wellness". On this occasion, Director
encouraged the staff to strengthen their body, mind,
and soul with the goodness of yoga for abetter life. Mr.
Anil Arora was the yoga master on the occasion.

(((((((((((

The staff of ICAR-IIMR practicing Yoga online
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Vigilance Awareness Week

ICAR-IIMR observed Vigilance Awareness Week on
October 26- November 1, 2021. Dr.Pardeep Kumar,
Vigilance Officer of the institute provided an integrity
pledge in Hindi to all the staff of the institute on October 27,
2021. Quiz and debate competition in the line of Vigilance
Awareness Week was also organized at the institute level.

Constitution Day Celebration
Constitution Day was celebrated at I[CAR-IIMR,

% ;ﬁ Aecla el fGad
: NATIONAL
UNITY DAY

ICAR-IIMR staff taking the pledge on Vigilance
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Awareness Wee

Ludhiana and its regional centres on November 26,
2021. The staff joined through Web Portal and viewed
the program organized by the Government of India on
the occasion of Constitution Day and took part in the
reading of the preamble led by the President of India.

Rashtriya Ekta Diwas

Rashtriya Ekta Diwas pledge was taken online by the
staff of ICAR-IIMR, Ludhiana and its regional centre
on October 31, 2021. Dr. Sujay Rakshit, Director,

Rashtriya Ekta Diwas celebration online by ICAR-IIMR
D1

- ut
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ICAR-IIMR administered the pledge to
commemorate the birth anniversary of Sardar
Vallabh Bhai Patel, the Architect of the national
integration of independent India. A special lecture
was organized on the occasion of National Unity Day
by Prof Ashok K Sarial, former Vice-Chancellor,
CSKHPKYV, Palampur.

Kisan Diwas

CAR-IIMR Ludhiana and its regional centres
celebrated Kisan Diwas on December 23, 2021. A
special lecture on Swachhta by Director ICAR-
CIPHET, Ludhiana was delivered, which was
attended by all the scientific, administrative and
technical staff. Farmers were also invited for sharing
experiences on Swachhata initiatives. The farmers
were also informed about the various developmental
programs of the Government. A total 30 farmers were
involved in the program in RMR&SPC, Begusarai
Campus.

World Soil Day
World Soil Day was celebrated at ICAR-IIMR,
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Celebration of World Soil Day at ICAR-IIMR Headquarters and its Regional stations

Ludhiana and its regional stations on December 5,
2021. ICAR-IIMR celebrated World Soil Day among
the farmers in Ladhowal. The farmers were educated
about the genesis of World Soil Day and its
significant role in the food security of the nation. The
farmers were encouraged to save the soil from
degradation happening due to excessive and
unjustified use of fertilizers and insecticides, and
emphasized the importance of the soil in maintaining
healthy ecosystems and human well-being by
addressing the growing challenges in soil
management, fighting soil biodiversity loss and
increasing soil awareness.

Inauguration of Seed Store and Implement Shed

Dr. T.R. Sharma, Deputy Director General (Crop
Science), Indian Council of Agricultural Research,
inaugurated the Seed store and Implement Shed of
ICAR-IIMR at Ladhowal, Ludhiana in the presence
of Dr. N. Kotwaliwale, Director, ICAR-CIPHET and
Dr. Sujay Rakshit, Director, ICAR-IIMR. DDG(CS)
also visited experimented plots, upcoming
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Glimpses of Honourable DDG's visit at ICAR-IIMR, Ludhiana

infrastructure, laboratories, and the ABI centre.
DDG(CS) appraised the scientists about their
research work. He appreciated the stupendous efforts
being made by the staff and the able leadership of the
Director.

National Campaign on the theme "Agriculture and
Environment: the Citizen Face" under Azadi Ka
Amrit Mahotsav

ICAR-IIMR, Ludhiana and its regional centres
organized a campaign on the theme"Agriculture and
Environment: the Citizen Face" November 26, 2021,
by interacting with School children and organizing
various programs as part of the series of events under
"Azadi Ka Amrit Mahotsav". Dr. Sumit Agarwal,
Scientist, ICAR-IIMR gave an orientation lecture to
school children about the opportunities in the
agriculture sector for entrepreneurship and
employment at the Government Senior Secondary
Smart School, PAU Ludhiana. Besides this, a quiz
competition and debate on the mentioned theme were
also organized. In RMR&SPC, Begusarai, Dr. S.B.

Singh, Principal Scientist, gave a lecture,
highlighting various opportunities in agriculture
education and research, and encouraging the student
to pursue careers in agriculture and become an
entrepreneur. The program was held at Higher
Secondary School, Kushmahaut village, Begusarai,
and was participated by nearly 225 school students of
class 6" to 12" and ten teachers. A debate on
"Agriculture and Environment" was also organized
in which five students participated the debate. The
students were motivated by providing them a folder
kit containing agriculture and maize literature.
Altogether, 276 students participated in the program.
Scientists from ICAR-IIMR also interacted with
students and answered questions and queries of
students about agriculture education.

Parthenium Eradication Campaign

Parthenium eradication campaign was observed at
Ladhowal Farm, ICAR-IIMR, Ludhiana and RMR
&SPC, Begusarai on August 16-22,2021. One of the
major events was organized at village Tulsipur and

Glimpses of the National Campaign
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Parthenium eradication campaign at ICAR-IIMR

RMR&SPC farm Kushmahaut on August19, 2021 to
aware farmers about Parthenium weed. Parthenium
is an alien weed that entered into India along with
wheat imported from the USA in the early 1950s. The
farmers were awarded by Dr. S.B. Singh (Principal
Scientist) about the threat posed by this weed to
living beings including humans and animals. This
weed is notorious in causing many diseases likes kin
allergy, hay fever, breathing problems in human
beings and animals, besides reducing agricultural
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productivity loss of biodiversity. The main motive of
this program was to educate the farmers and general
public about the harmful effects of Parthenium and
ways of its management. All the staff have taken up
two hours voluntary service in the irrespective blocks
foruprooting parthenium weed.

National Campaign on 'Food and Nutrition for
Farmers'

In line with the "Azadi Ka Amrit Mahotsav"
celebration series and under the aegis of ICAR's
National level campaign for the month of August
2021-"Food and Nutrition for Farmers" a Gosthi,
field visit, and an exhibition was organized jointly by
Winter Nursery Centre of ICAR-IIMR and Maize
Research Centre of Professor Telangana State
Agricultural University (PJTSAU) on August 26,
2021. A total of 20 farmers from the Burjugadda
Thanda village of Ranga Reddy district of Telangana
participated in the program. The farmers thanked Dr.
J.C.Sekhar, In-charge, WNC, and the team
comprising of Dr. N. Sunil, Dr. P.L. Soujanya,
Dr.Yathish KR fromICAR-IIMR and Dr.Bhadra and
Dr.K. Vanisree from PJTSAU for organizing
outreach this programs exhibition and Gosthis under
the "Food and Nutrition for Farmers" campaign by
ICAR.

Farmers field visit under 'Food for Nutrition'
Campaign

An awareness programme on the topic 'Different
nutritious food the products of maize for human diet'
(A EREA AFH! D daqewt A aB FAGA 3E) Was
organized at, Regional Maize Research and Seed
Production Centre (ICAR-IIMR) Begusarai on
August 26, 2021. A total of 67 farmers of village




it wfdaas 2021

ANNUAL REPORT 2021

WTHATU-HRATT HeehT STHL GEAT

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH  jinis

Participants during the awareness program

Campaignon Nutri-garden and tree plantation

Kushmahaut and nearby villages participated in the
program. Dr. S.B.Singh (Principal Scientist)
delivered lecture and made the participants aware
about the nutritious food products of maize for the
human diet. He also talked about many local food
products and processed food that are being made by
maize like Ladoo, Halwa, Kheer, Namakpara, Bread,
Biscuits, Cake, Muffin, etc. He emphasized the
benefits of QPM maize for human consumption.

Campaign on Nutri-garden and TreePlantation

A Campaign on Nutri-garden and Tree plantation
on September 17, 2021, was organized by ICAR-
IIMR and its regional centers. ICAR-IIMR
Ludhiana has undertaken the plantation drive on
this occasion on its Ladhowal Farm. RMR & SPC,
Begusarai have arranged the live telecast of the
programme for 50 farmers and 70 school girls. A
lecture was organized at RMR &SPC for enhancing
nutrition. Lunch was arranged for school girls for
enhancing nutrition and for encouraging millets in
their daily diet.

Interaction Meeting with Secretary, DARE & DG,
ICAR

Director and scientists of [CAR-IIMR took part in the
Interaction Meeting of ICAR Scientists with
Secretary, DARE & DG, ICAR on October 28, 2021.
Various scientific, administrative, and technical
issues were discussed at the meeting.

Live telecast of the Interaction meeting
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Live telecast of the program of Hon'ble Prime Minister

Live telecast of the program of Hon'ble Prime
Minister

ICAR-IIMR, Ludhiana, and its regional centres live
telecasted the program of Hon'ble Prime Minister,
where he dedicated 35 crop varieties to the nation
on September 28, 2021 and the new campus of
"National Institute of Biotic Stress Management,
Raipur", and also conferred Clean Green Campus
Award" to the institutes/universities, besides
launching the 'Mass Awareness Campaign for
Large-Scale Dissemination of Climate Resilient
Technologies and Methods'. The program was
attended by all the staff of the institute. Participants
imbibed the spirit of cleanliness when they saw the
"Clean Green Campus Award" to the institutes
/universities. The participants enthusiastically
listened to the issues raised by the Prime Minister
regarding Climate Change under the 'Mass
Awareness Campaign for Large-Scale
Dissemination of Climate Resilient Technologies
and Methods'.

mw- K -ul'-“ "

Workshops/Meetings

ICAR-Industry Meet on Aflatoxin

Director and staff of ICAR-IIMR attended the ICAR-
Industry Meet on 'Aflatoxin management in food and
feed: Challenges and opportunities' on January 4,
2021 organized by ICAR-IARI, which was chaired
by the Secretary, DARE & DG, ICAR. The meeting
was attended by 62 participants from the industry as
well as public research organizations. Various
challenges faced by the industry were discussed and
researchable issues were noted.

Meeting on" Preliminary discussion on
diversification of agriculture in Punjab and
Haryana"

An online meeting on diversification of agriculture in
Punjab andHaryana was hosted and chaired by Dr.
Sujay Rakshit, Director, ICAR- IIMR on January
16,2020.ThemeetingwasattendedbyDr.N.P.Singh,Di
rector,JCAR-IIPR,Dr.P.K.Rai,ICAR-DRMR, Dr.
Nita Khadelkar, ICAR-IISR, and researchers of these
institutes to discuss the policy framework for

8L i e IT

ICAR-Industry Meet on Aﬂatoxm Management in food and feed
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Online meeting on diversification of agriculture in Punjab and Haryana

diversification and intensification of the cropping
system in Punjab and Haryana with maize, soybean,
mustard, and pulses crop.

Meeting on Potential yield realization of maize-
based cropping systems in Punjab and Haryana

Under Chairmanship of Director, ICAR-IIMR, a
meeting on "Potential yield realization of maize-
based cropping systems in Punjab and Haryana" with

TV K SINGH

CIMMYT was held on March 3, 2021. They
discussed the roadmap for introducing the maize-
based cropping systems in the states of Haryana and
Punjab.

ICAR-IIMR and ICAR NEH Meeting

A meeting was held on May 6, 2021, to discuss the
roadmap of popularizing the biofortified varieties in
the North-eastern region of India through the DBT-
KISAN Project. Director ICAR-IIMR and ICAR-
NEH chaired the meeting and suggests ever always to
collaborate to implement the project in the remote
corners of the NEH Region. Scientists from the two
institutes attended the meeting with great zeal and
enthusiasm. A roadmap for introducing maize in the
North-Eastern Region was discussed and a tentative
action plan was framed for the coming seasons.

IIMR-CIMMYT Meeting for Kharif Maize
Demonstrations

An online meeting on May 11, 2021 was held to
discuss the Kharif Maize Demonstrations between
ICAR-IIMR and CIMMYT. A detailed presentation

Glimpses of the Meeting between ICAR-IIMR & ICAR-NEH
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Potential yield realization of maize-
based cropping systems in Punjab and
Haryana

Glimpses of the meeting between ICAR-IIMR and CIMMYT

was made by Dr. S.L. Jat to discuss the
demonstrations in several places of Punjab and
Haryana. Officials from ICAR,CGIAR,KVKs,
SAUs and State Governments attended the
meeting.

National Thematic Workshop on '"'Diversification
of Crops"

A National Thematic Workshop on "Diversification
of Crops", was held at Indian School of Business,
Mohali on December 9th, 2021. This was organized
by the Department of Agriculture and Farmers
Welfare, Punjab under the aegis of Ministry of
Agriculture, Government of India. During the
workshop, seven sessions on different topics related
to crop diversification were organized, which were
conducted in parallel in different halls. Dr. Sujay
Rakshit (Director, ICAR-IIMR) informed the panel
and audience about the importance of maize as an
alternative to paddy in Punjab. He also highlighted
the potential of Kharif maize in this regard. Dr. Alla
Singh, Scientist, ICAR-IIMR attended two sessions,

R Meumnt Tismnsio el wi
¥ Crop Diversification

Glimpses of the National Workshop at Mohali

viz., 'Need for Diversification of Crops', and 'Farmer
Producer Organization, Farmer Cooperatives and
Other stake Holders in Crop Diversification'. In the
session 'Need for Diversification of Crops', the role of
cotton, maize and soil health parameters for
supporting crop diversification was informed by the
panelists.

Training

Training Programme on Host plant Resistance
against FAWin Maize

An online training program on "Host plant resistance
against FAW in maize" was organized on March 16,
2021 under NASF project. Special lectures were
given on"Mass production techniques of FAW" and
"Screening techniques and breeding for resistance
against FAW" by Dr. Jagdish Jabba, Scientist, TICM
(Research Programme), Asia, ICRISAT, and Dr.
B.M.Prasanna, Director, CIMMYT, Global Maize
Programme. More than 100 participants from
different institutes participated in this online training
program.

Awareness and Training Programme on FAW

A virtual training was organized on "Awareness
training program on fall armyworm management on
Maize in Nagaland"on May 24, 2021. The training
coordinators were Dr. J.C. Sekhar, ICAR-IIMR, and
Dr. Rajesh Dubey, National Operations and Program
Officer, FAO India. The inaugural session was graced
by Mr. Tomio Shichiri, FAO Representative in India,
and Dr. N. Sathyanarayana, Joint Director,
Directorate of Plant Protection Quarantine and
Storage, Faridabad. Dr. SujayRakshit, Director,
ICAR-IIMR, Ludhiana chaired the program. The
training was attended by 52 participants from
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A glimpse of an Awareness training program on
FAW management on Maize in Nagaland

Agriculture Technology Members, Scientists of
KVK, Agriculture officers from Nagaland, and
AICRP Entomologists. The training lectures covered
IPM for FAW on maize in the NEH region, Quick
action strategy for FAW management in Nagaland,
Agroecological options for FAW management in
Nagaland, and CIB&RC recommendations and
strengthening monitoring and surveillance for early
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detection using the FAWMES app. The training
emphasized the need to create awareness on early
monitoring of the fall armyworm incidence on maize
and to advise the farmers to initiate timely
management techniques in a sustainable manner
using the FAWESapp.

Training on Hybrid Seed production

RMR&SPC, Begusarai conducted a training
program on Maize Hybrid Seed under ICAR-Seed
Projecton Enhancing farmers' Income through
hybrid maize seed production. A total of 40 farmers
attended the meeting.

Agribusiness Incubator program

Maize-based value-added products like ready-to-eat
(RTE) food, ice cream, maize milk fordietary
diversification provides a good opportunity for agri-
business to infuse healthy food in India. It also has
good business opportunities for export. [CAR-IIMR
guided Mr. Dharambir Kamboj, Agri-Business
Incubatee for making these products and indigenous
machine for wet maize shelling, milk extractor, etc.

P9
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towards making value addition in maize a success. A
maize food festival to celebrate success in maize
value-added products and machines was held at
Damlaon31 July2021.

Visit

Exposure visit of students of LPU to Winter Nursery
centre, ICAR-IIMR on November 27,2021

Three students from Lovely Professional University
(LPU) Jalandhar, Punjab-144411 visited the Winter
Nursery centre, [CAR-IIMR on November 27, 2021.
Dr. Yathish K.R. and Dr. N.Sunil briefed the students
about the various activities and facilities of Winter
Nursery Centre,ICAR-IIMR, Hyderabad, including
germplasm maintenance, breeding activities, AICRP
coordination, FAW management. A field visit was
also organized for the students.

Student Visit at WNC, Hyderabad

Visit of Honorable DDG(Crop Sciences) at ICAR-
IIMR, Ladhowal Farm

Dr. T.R. Sharma, Deputy Director General (Crop
Science), Indian Council of AgriculturalResearch,
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inaugurated the Seed store and Implement Shed of
ICAR-IIMR at Ladhowal, Ludhiana in the presence
of Dr. N. Kotwaliwale, Director, ICAR-CIPHET and
Dr. Sujay Rakshit, Director, ICAR-IIMR. DDG (CS)
also visited experimented plots, upcoming
infrastructure, laboratories, and the ABI centre. He
appreciated the stupendous efforts being made by the
staff and the able leadership of the Director.

Visit of Director, NBPGR and ICAR Governing
Body Members at RMR&SPC, Begusarai

Director ICAR -IIMR, Director ICAR-NBPGR,
ICAR GB members, and scientists of ICAR-IIMR
visited the maize field at ICAR- IIMR RMR&SPC,
Begusarai on February 3,2021. Nearly 12000 maize
germplasm from National Gene Bank are under
characterization, evaluation, and multiplication in
the field. The experts applauded the efforts of IIMR
for taking a step in the conservation of maize
germplasm on such a large scale.

Lecture series organized by the ICAR-IIMR as part
of the ""Azadi Ka Amrit Mahotsav''lectureseries

Azadi Ka Amrit Mahotsav is an initiative of the
Government of India to celebrate and commemorate
75 years of progressive India and the glorious history
of its people, culture and achievements. This
Mahotsav is dedicated to the people of India who
have not only been instrumental in bringing India
thus far in its evolutionary journey butal so hold
within them the power and potential to enable
Honourable Prime Minister Sh. Narendra Modi Ji's
vision of activating India 2.0, fuelled by the spirit of
Atmanirbhar Bharat. Azadi ka Amrit Mahotsav isan
embodiment of all that is progressive about India's

Visit of DDG (Crop Sciences) at Ladhowal Farm
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Visit of Director (NBPGR) and ICAR GB members at Begusarai Farm

socio-cultural, political and economic identity.
The official journey of "Azadi ka Amrit
Mahotsav" commenced on March 12, 2021which
started a 75-week countdown to our 75"

year on August 15, 2023. To commemorate this
occasion IAR-IIMR planned various activities
lectures, webinars, field days, and literary
competitions were planned and celebrated to
commemorate this occasion.

anniversary of Independence and will end post a

Lectures organized as part of the "Azadi Ka Amrit Mahotsav" in 2021

Genomics-assisted breeding"

Germplasm: Phytosanitary
Regulations and Procedures
with reference to India

Hyderabad

Officer in charge, ICAR-
NBPGR, Regional Centre,
Hyderabad

(online)

S.Na. Topic Delivered by (Name Dateand |Facebook/YouTube
with designation) place watch (No.)
1. | National Science Day lecture | Dr. Rajeev K Varshney, February 28, 2904
"Science, Technology & Research Program Director 2021,
Innovation: a perspective from | -Genetic gains, [CRISAT, (online)

2. | International Women's Day, Dr. Jacqueline d' Arros March §,2021 2285

Special lecture Hughes, DG, ICRISAT, (online)
Hyderabad

3. | Therole of Panchayats in Dr. Mahi Pal, IES, former Mar22,2021 507
Conservation, Management Director, MoRD, Gol (online)
and Budgeting of Water in India

4. | Commercial Plant Breeding- | Dr. Selvarangam Venkatesh, | July 31,2021 502
Perspectives Corteva Agriscience (online)

5. | Application of Simulation Dr. Subhash Chander, August7,2021 360
and Geospatial tools in Pest Director, ICAR-NCIPM (online)
Management

6. | Global Exchange of Crop Dr. Anitha Kodaru, August 21,2021 826
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S.Ng. Topic Delivered by (Name Dateand |Facebook/YouTube
with designation) place watch (No.)
7. | Aspergilli: Advances and Dr. P Usha Sarma, CSIR August23,2021 732
Challenges Emeritus, Honorary scientist, (online)

I CAR-IARI, New Delhi

8. | Maize processing and value Dr.D. Shobha, Assistant August 26,2021 1105
addition-key for maize growth | Prof. AICRP (PHET),UAS (online)
as part of "ICAR National GKVK, Bangalore
Level Campaign on"Food and
Nutrition for Farmers"

9. | Agri-food System:Current Dr. V. Praveen Rao, Hon'ble |October5,2021 792
Challenges and Cross-Industry | Vice-Chancellor, PITSAU (online)
Technical Solutions

10. | National Unity Day lecture Prof Ashok K Sarial, October 31, 615
on"Agriculture and national former Vice-Chancellor, 2021
unity: where we are and way CSKHPKY, Palampur (online)

ahead"




aiffes ufaae 2021 WTHATU-HRATT HeehT STHL GEAT

ANNUAL REPORT 2021 ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH  inik

TRAINING AND 8 |
CAPACITY BUILDING

A.Training and Capacity Building of ICAR Employees

Al.Under approved HRD Annual Training Plan (ATP) 2021
Al.1: Scientific

Name of the Name of the training program Venue Date

Scientist attended

Dr. S. K. Aggarwal Diversity analysis and molecular ICAR-IIWBR, March 15t022,2021
marker development for identification Karnal

and characterization of plant pathogens
Dr. AK Singh Conservation agriculture BISA, Ludhiana March22t027,2021

Mr. Sameer Kumar Rai Farm management BISA, Ludhiana March25t027,2021

Al.1: Technical

Name of the Name of the training program Venue Date
Stafff attended
A2.1: Others
A2.1: Scientific
Name of the Name of the training program Venue Date
Scientist attended
Dr.S.K.Aggarwal Diversity analysis and molecular ICAR-ITWBR, March 15t022,2021

marker development for identification =~ Karnal
and characterization of plant pathogens

Yathish K. R Plant Quarantine Procedures for Import NIPHM, Hyderabad February 8-12,2021
and Export
Dr. S.B. Singh Attended Early Career Maize Breeding  Online mode conducted  Attended six days
Course, organized by CIMMYT, Mexico by CIMMYT, Mexico (3%, 10",13" 16",21%,
and 24" September 2021)
Dr. S. B. Singh Attended a Training on Generic Online  Centre for Development January 5,2021
Training Course in Cyber Security of Advanced Computing,
Ministry of Electronics
and Information
Technology (MeitY),

Government of India
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Date

Online mode (conducted October 28 to

Name of the Name of the training program Venue

Scientist attended

Chikkappa G. Analysis of Multi-Location

Karjagi Experiments by ICAR-NAARM,

Hyderabad)

Pardeep Kumar Attended Early Career Maize Breeding  Online mode conducted
Course, organized by CIMMY T, Mexico by CIMMYT, Mexico

B SJat Attended Early Career Maize Breeding ~ Online mode conducted

Course, organized by CIMMY T, Mexico by CIMMYT, Mexico

A2.1: Training conducted

Name of the Name of the training program
Scientist attended

Drs J.C. Sekhar, Awareness training program on
P.L Soujanya, fall armyworm management
Suby, S.B and on Maize in Nagaland

S.LJat

TCP/3709/IND/FAW-National
Training-cum-webinar on"On-farm
and mass production protocols of
bioagents and microbial agents for
Fall armyworm management" for PZ

Drs J.C. Sekhar,
P.L Soujanya,
Suby S.B, Yathish
K.R, Priyajoy Kar
and S.L Jat

TCP/3709/IND/FAW - National
Training-cum-webinar on"On-farm
and mass production protocols of
bioagents and microbial agents for

Fall armyworm management" for CWZ

DrsJ.C. Sekhar,
P.L Soujanya,
Suby S.B, Yathish
K.R, Priyajoy Kar
and S.LJat

Drs J.C. Sekhar, TCP/3709/IND/FAW - National

P.L Soujanya, Training-cum-webinar on"On-farm
Suby S.B,Romen  and mass production protocols of
Sharma,Yathish K.R. bioagents and microbial agents for
Priyajoy Kar Fall armyworm management" for
and S.LJat NWPZ

Drs J.C. Sekhar, TCP/3709/IND/FAW - National

P.L Soujanya, Training-cum-webinar on"On-farm
Suby S.B,Romen  and mass production protocols of
Sharma, Yathish K.R. bioagents and microbial agents for
Priyajoy Kar,S.LL.  Fallarmyworm management" for
Jatand S.B.Singh  NEPZ

Drs J.C. Sekhar,
P.L Soujanya,
Suby S.B, Yathish
K.R, Priyajoy Kar
and S.L Jat

TCP/3709/IND/FAW - National
Training-cum-webinar on"On-farm
and mass production protocols of
bioagents and microbial agents for

Fall armyworm management" for NHZ
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November 01,2021

Attended six days
(3rd, loth, 13111, l6th’ 215(3
and 24" September 2021)

Attended six days
(3rd’ loth’ 13th’ 16111’ 2151,
and 24" September 2021)

Institute/Organizations Date

Involved

ICAR-IIMR, FAO India
and DPPQ&S

FAO India, ICAR-IIMR
and DPPQ&S

FAO India, ICAR-IIMR
and DPPQ&S

FAO India, ICAR-IIMR
and DPPQ&S

FAO India, ICAR-IIMR
and DPPQ&S

FAO India, ICAR-IIMR
and DPPQ&S

May 24,2021

September 28-30,2021

October 6-8,2021

October25-27,2021

November 15-17,2021

November23-25,2021
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Name of the Name of the training program Institute/Organizations

Scientist attended Involved

Krishan Kumar Summer training programme on ICAR-IIMR, Delhi Unit 31" May to 9" July
"Hands-on training on maize tissue 2021 (40 days)

culture and molecular techniques"

DrsJ.C. Sekhar, Farmer Field School on Sustainable FAO India, ICAR-IIMR 23“Dec, 2021

Yathish K.R, Management of Fall Armyworm in and NIPHM
Sunil N. Basavraj Maize
Jesurajan and
Vanishree
Dr. S. B. Singh A farmer training programme on RPR&SPC, Begusarai March 16-18,2021
Scientific cultivation of Maize and
options for enhancing farmer's
(FFHT DI IR Tl T 7D
3ma gfg vq Y fdwen)
Dr. S. B. Singh Farmer training programme under RPR&SPC, Begusarai March 09,2021

ICAR Seed project on Enhancing
farmer income through hybrid
maize seed production (hX Harehl

151 ST §RT S 31T gfE)

Dr. S. B. Singh Afield day cum training programme RPR&SPC, Begusarai March 20,2021
under ICAR Seed project on Scientific
maize cultivation its seed production
and awareness about FAW (Ha®T 1

AT W) $HPT 15 SUTEA 9
Bicl JTHITH BIe B UfT SARTSHAT)

Dr. S. B. Singh A training programme under DBT RMR&SPC, Begusarai September 24,2021
project on "Cultivation practices of
Biofortified maize hybrids and its
seed production" for collaborative
partner scientists/project staff and
farmers.

C. Seminar/Symposium/Conferences Organized and attended by employees

C1. Seminar/Symposium/Conferences/ Organized:

Name of the Name of the training program Venue Date

Scientist attended

Drs J.C. Sekhar, An Interactive Workshop on NIPHM, Hyderabad December21-22,2021
Yathish K.R, 'Sustainable management of fall

SunilN. Basavraj, armyworm in maize' Organized

N. Lavanyaand under TCP/3709/IND(E) by FAO

Jesurajan India, DPPQ&s, NIPHM and
ICAR-IIMR
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Name of the Name of the training program

Scientist attended

Dr.B.S.Jat roTTaT FH 9 srferfaas fawg
R U gy 2 sriemen

Dr. B.S.Jat ‘TAAT AT | T 9T By
yrafTear faug R v feavdi™m
IERKCAREIGI

Dr. B.S.Jat ‘qAAT AT | ) AT By
yrafrear fovg R e feawiia
SRS

ICAR-IIMR,Ludhiana 25,2021
ICAR-IIMR,Ludhiana 30 fRIaqwR, 2021
ICAR-IIMR,Ludhiana  30fe/R, 2021

C2. Participation in Seminar/Symposium/Conferences/Workshop/Important meeting

Name of the
Scientist

Name of the Conference/ Seminar/
Workshop/Meeting Attended

P. Lakshmi Soujanya Recent Advances in Crop Protection
including IPM and Environmental
Sciences from GLP Perspective

International Conference on

"Global Perspectives in Crop

Protection for Food Security"
Krishan Kumar International Symposium on
"Advances in plant Biotechnology
and genome editing (APBGE-2021)"

International Symposium on
'Plant Biotechnology towards
improving agri-food industry and
healthcare products (ISPB-2021)

7th International Conference on
Agricultural and Biological
Sciences (ABS 2021) held virtually

National Webinar on "GENOME
EDITING INAGRICULTURE:
CURRENT STATUS AND
PROSPECTS"

National Webinar on "Gene Editing
Research in Agriculture: Key
Initiatives in India"

AN Date

Vasanthraj David 17" October 2021
Foundation, Chennai,

Tamil Nadu

TNAU, Coimbatore, 8"-10" December, 2021

Tamil Nadu

ICAR-Indian Institute
of Agricultural Bio-
technology, Ranchi-
834010, India

In association with
Plant Tissue Culture
Association-India
(PTCA-I)

8-10 April 2021

BIT Mesra, Ranchi 27-30" October 2021

Bohai University, China 9-11"August 2021

Department of Agricultural 25" March, 2021
Biotechnology, Assam

Agricultural University,

Jorhat, Assam, India

17" Feb, 2021

Tata Institute for Genetics
and Society

in association with Biotech
Consortium India Limited
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Name of the Name of the Conference/ Seminar/ Venue Date
Scientist Workshop/Meeting Attended
DrShankarLalJat 5" International Agronomy Congress Hyderabad, India 23"t027" November 2021
Yathish K.R 3" International Conference (Hybrid Ranchi, Jharkhand 24-26"Dec, 2021
Mode) on Food, Agriculture and
Innovations (ICFAI)
Sustainable management of birds NIPHM, Hyderabad 30" Jun, 2021
in agri-horticultural ecosystem
J.C.Sekhar Innovations for transformation by ICAR-NAARM 1" Sept, 2021
DrKrishnaElla
ICAR-Industry Meet ICAR-IARI January 04,2021
Biocontrol WS 2: Rearing of Grow Asia January 14,2021
Parasitoids and Predators for
FAW Control.
Preliminary Discussion on ICAR-IIMR January 16,2021
Diversification of Agriculture in
Punjab
Regional consultation meeting on SAARC Bangladesh January 27-28,2021
Fall Armyworm - the status,
challenges and experiences among
the SAARC Member States
FAO "Update and Planning - FAW FAO Rome February 22,2021
Global Action in India"
"Impact of Climate Change and Department of February 26,2021
Invasive Alien Species on Agriculture”  Entomology, S.V.
Agricultural College,
Tirupati, ANGRAU
Biocontrol WS 4: Biopesticide Grow Asia March4,2021
Efficacy Part 1: Why are biopesticide
trials so difficult?
TCP/IND/3709: FAW trainings - FAOQO India March 15,2021
Review meeting, FAO India, DPPQ&S
J.C.Sekhar, Online training on "Host plant
Yathish.K.R resistance against FAW in maize"
under NASF Project PINASF FAW Project  March 16,2021
J.C.Sekhar Fall Armyworm Global Action / FAO Rome March 18,2021

India and -briefupdate on FAW in
India and TCP activities, FAO Rome
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Name of the
Scientist

J.C.Sekhar

Name of the Conference/ Seminar/

Workshop/Meeting Attended

Biocontrol WS 5: Farmer acceptance
of’biocontrol approaches and scale-

up issues

FAO FAW webinar on Host Plant

Resistance

WEBINAR 4,AONE HEALTH
APPROACH, organized by

First Geo-Zone Coordination
Meeting for Implementing the
FAO Global Action on Fall
Armyworm Control in Northeast

AsiaRegion

First Geo-Zone Coordination
Meeting for Implementing the
FAO Global Action on Fall
Armyworm Control in South

AsiaRegion

7" INDIAMAIZE SUMMIT 2021

Virtual Event

Discussion on Frontline demon-
strations of biofortified Maize
varieties - [IMR and CIL

International Webinar on "Is gene

editing a myth or reality? CRISPR

CAS9 applications in Agriculture

ASEAN FAW Action Plan Session

7: Design tips for conservation

biocontrol studies and programmes

Meeting to discuss the GAFAW
India work plan for India by FAO

ASEAN FAW Action Plan FAW
Resistance Management Plan

Workshop

Zoom meeting to discuss [CRISAT,

Hyderabad-IIMR, Ludhiana
collaboration on Al based project

64th Annual Maize Workshop with

PAMC

108

Venue

Grow Asia

FAO Rome

Eventbrite

FAO Rome

FAO Rome

FICCI, New Delhi

ICAR -IIMR

Plant Protection
Association of India

and PJTSAU

Grow Asia

FAOR India

Grow Asia

ICAR-IIMR

ICAR-IIMR

qrftier yfaaas 2021
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Date

March 18,2021

March 23,2021

March 31,2021

March 31,2021

April 13,2021

April 15-16,2021

April 22,2021

April 22,2021

April 22,2021

April 23,2021

April 27,2021

May 5,2021

May 17-19,2021




arffe whrdeT 2021 HTHATT- AR HefehT ATHA HE&IH
ANNUAL REPORT 2021 ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH  iinin
Name of the Name of the Conference/ Seminar/ Venue Date
Scientist Workshop/Meeting Attended
J.C.Sekhar Webinar on" Promise of biological Dept of Entomology, May 17,2021
control for sustainable pest MPUAT Udaipur,
management" by Dr ChandishBallal Rajasthan
FAO India Meetings the GA work FAO India June 4,2021
plan for FAW management
AINP on emerging pests DDGCSICAR June 10, 021
64" Annual Maize Workshop ICAR-IIMR June 17,2021
J.C.Sekhar, Panel discussion on "Prospect of ICAR-IIMR June 17,2021
Yathish.K.R Bttransgenicat BRL 1 or2 tobe

tested against their efficacy against
FAW" Chaired by DDG CS

J.C.Sekhar National webinar on "Sustainable NIPHM June 30,2021
management of birds in agri-
horticultural ecosystem"

J.C.Sekhar, International webinar on "Desert NIPHM July 2,2021
Yathish.K. R locust Schistocrecagregaria (Forskal)-

International scenario and a potential

threat to india"

J.C.Sekhar Pre-workshop review meeting of ICAR-NBAIR July 10,2021
AICRP Biocontrol

Virtual FAO-Asia-NENA: FAO Rome July2,2021
Invitation to Mid- Year meeting with
the GA Demonstration countries on

fall armyworm
AICRP-BC Annual Review Meet ICAR-NBAIR July 14-15,2021.
Virtual meeting with FAO India on FAO India July 15,2021
updating GA work plan on Fall
armyworm
J.C.Sekhar, Webinar on "Remote sensing and PJTSAU, Hyderabad July 17,2021
Yathish. K. R drone applications in Agriculture-
research opportunities"
J.C.Sekhar CISCO Webex meeting on Post PG Dean, PITSAU, July 19,2021
graduate student's synopsis Hyderabad
presentation
30th BP Pal Memorial lecture Division of Genetics July 20,2021
"Resilient Agriculture: The Pivot and Plant Breeding
for Sustainable Development" IARI, New Delhi

Dr. G. R. Chintala Chairman,
NABARD, Mumbai
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Name of the Name of the Conference/ Seminar/ Venue Date
Scientist Workshop/Meeting Attended
J.C.Sekhar Webinar on" Artificial Intelligence for ~ ICAR Research July 22,2021
Smart Agriculture " Complex for Eastern

Region, Patna

Expert talk on "Emerging AgriTech ICAR-IIOPR, Pedavegi, July 23,2021
towards transforming Indian Andhra Pradesh
Agriculture" by DrV Praveen Rao

AICRP-BC Technical Program AICRPNBAII July 24,2021

Webinar on "Migration of butterflies Dept of Zoology, July 24,2021
in the Western Ghats" by Ashokumar University of Mysuru

Rajand "Overview of spiders in Mysuru"
Dr Abhjith APC

Webinar on "Empowering Farmer ASEAN FAW July 27,2021
Decision-Making through Effective Singapore

Communications" ASEAN FAW

Actionplan

Bharat Amrit Mahotsav lecture series ICAR-IIMR July 31,2021
ICAR-IIMR" Commercial Plant
breeding-Perspectives" Dr S. Venkatesh

J.C.Sekhar, Kosambi International Webinar Series ~ Dept. of Botany, July 31,2021
Yathish. K.R on Plant Genomics Savitribai Phule Pune

University, Pune and

NABI, Mohali, India

J.C.Sekhar Azadika Amrit Mahotsav lecture series ICAR-IIMR August 07,2021
ICAR-IIMR" Application of simulation
and geospatial techniques in pest
management" Dr. Subhash Chander
Director NCIPM

National Webinar- Integrated Farming ~ ICAR- Indian Institute ~ Aug 12,2021
System for Sustainable Livelihoodand  of Farming Systems
Nutritional Security on 12" August, 2021 Research Modipuram,

at 11:00 AM onward Meerut

Azadi ka Amrit Mahotsav National Indian society of August 16,2021
national webinar on: Food and dryland agriculture and

nutrition security: Challenges and ICAR-CRIDA

opportunities in rainfed areas

Azadi ka Amrut Mahotsav lecture ICAR-NCIPM Aug 17,2021
series "Trichoderma: A super star of

biopesticide Industry" by

DrH.B.Singh
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Name of the Name of the Conference/ Seminar/ Venue Date
Scientist Workshop/Meeting Attended
J.C.Sekhar Azadi ka Amrut Mahotsav lecture ICAR-IIMR August21,2021

series [ICAR-IIMR" Global exchange
of crop germplasm:Phytosanitary
regulations and procedures with
reference to India" by Dr K Anitha,
Officer in charge, NBPGR Rs
Hyderabad

Azadi ka Amrut Mahotsav lecture ICAR-IIMR August23,2021
series [CAR-IIMR"Aspergilli:advances
and challenges" by Dr P. Usha Sharma

Different programs - Azadi ka Amrut WNCICAR- August26,2021
Mahotsav: Food and nutrition for IIMR, MRC

farmers different programs PJITSAU

Azadi ka Amrut Mahotsav lecture ICAR-IIMR August26,2021

series [CAR-IIMR" maize and value
addition - key for maize growth" by
DrD.Shobha, UAS Bengaluru"

"National workshop on bridging the TAAS, New Delhi August26,2021
yield gaps to enhance food grain

production”

CHaBits Monthly seminar series CHaBits August26,2021

"Dealing with pressure: Maize
responses to abiotic and biorci
stresses" By Dr Kevin Begey,
University of Florida, USA

Institute Industry Interface on Agriinnovate India August31,2021
"Maize Technologies" Limited
ICAR Lecture series #26 Innovations ICAR-NAARM September 1,2021

for transformation by Dr. Krishna Ella
Chairman & MD of Bharat Biotech

FAO INDIA TCP/3709/IND/FAW FAO INDIA September 1,2021
Meeting

IQAC Enabled online International Dept, Entomology, September 7-8,2021
Workshop on "Changing Contours Annamalai University

in Pest Management"

Brainstorming Workshop on Al and Ajointprogram by Shah September 10-11,2021
Sensing for Monitoring and Lab, Purdue University,

Management of Pests and Diseases USA and I[CAR-IARI,

inRice New Delhi, India
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Name of the Name of the Conference/ Seminar/ Venue Date
Scientist Workshop/Meeting Attended
J.C.Sekhar Stakeholder Workshop- Regional CABI September 13,2021

Consultation "Validation of Engagement
Levels and Ecosystem Mapping for

Fall Armyworm in India"

Run-up for an International year ICAR-IIMR and DAC  September 18,2021
of Millets 2023 &FW, at Hyderabad

Swasth Bharath:Nutritional ICARHQ September 21,2021

challenges with Daal-Roti by Sridevi
Annapurna Singh, CSIR-CFTRI

J.C.Sekhar, International webinar on biological NIPHM, Hyderabad September 24,2021
Yathish. K.R. control: A global sustainable approach
for eco-friendly agriculture

J.C.Sekhar Online training program on" cultivation [ICAR-IIMR September 24,2021
practices of biofortified maize hybrids
and its seed production”

Mass awareness campaign for large ICARHQ September 28,2021
scale dissemination of climate-resilient

technologies and methods By Prime

Minster

Monitoring of AICRP Kharif2021 ICAR-IIMR October 1,2021
trials at ARS Karimnagar

Meta QTL analysis for abioticand ICAR-IIMR October4,2021
biotic stress in maize by Drs.Seema
Sheoran and Mamata Gupta

Amrit Mahotsav series-Agri Food ICAR-IIMR October 5,2021
system:Current challenges and cross-

industry technological solutions by

Dr. V. Praveen Rao, Vice-Chancellor,

PJTSAU

Dry run meeting for GA FAW control FAORome October 5,2021
interaction with Women farmer by

Dr Mirko

ICAR-NBAIR webinar series #008: ICAR-NBAIR October 6,2021

Taxonomic diversity vis a vis functional
diversity in insects-back to basics but
looking forward by Dr (Smt) Dhriti
Banerjee, Director,ZSI, Kolkata

Webinar on FAW monitor in Bangladesh CABI October 11,2021
used for surveillance and early warning
by Dr. Timothy J.Krupnik CIMMY T
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Name of the Name of the Conference/ Seminar/

Scientist Workshop/Meeting Attended

J.C.Sekhar An evening with World Food laurates ICAR-IARI October 16,2021
Discussion on Global food and
nutrition security to meet SDGs
during and after the Covid pandemic
by Secretary DARE and DGICAR

Sensitization workshop on ARMS ICAR-IISWC October 18,2021
and monthly reporting in [CAR
institutions

Joint Training and Geo-zone meeting FAO Rome October 18,2021
on [PM of the FAW in Northeast Asia
and South Asia

Panel Session "Enabling Food and ICRISAT October 19,2021
Nutrition Security in Drylands",

organized as World Food Prize 2021

International Borlaug Dialogue's virtual

side event.

Novel approaches for simplified PPAI, Hyderabad October 22,2021
detection of plant viruses and virus-like
pathogens by Dr.V.K.Barnwal, [ARI

FAO IPPC FAW a global threat FAO Rome October 22,2021
WEBINAR SERIES 1

XII Dr S.Pradham Memorial Lecture Divison of Entomology, November 8,2021
by Dr. Z.R Khan ICIPE IARI

Ablight on maize leaves, buta model IPS, New Delhi November9,2021
for fungal cell signaling: pathogenic

development of Cochliobolushetero-

strophus by Dr Benzamin A. Horwitz

Israel Institute of Technology

FAO NSP Fall Armyworm FAO Rome November 19,2021
Webinar series
Technical Meeting: One CGIAR CIMMYT November22,2021

Initiative on Plant health and rapid
response for protecting income and
food supply. Technical Meeting:
One CGIAR Initiative on Plant
health and rapid response for
protecting income and food supply.

Effective Farmer Communication Grow Asia November23,2021
for IPM: Part4
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Name of the
Scientist

J.C.Sekhar

S.K. Aggarwal

Dr. Mamta Gupta

Name of the Conference/ Seminar/
Workshop/Meeting Attended

TCP/3709/IND/FAW Training 2-
National Training-cum-webinar on
"On-farm and mass production
protocols of bioagents and microbial
agents for Fall armyworm management

Attended the CIMMY T DH facility
atARS Kunigal

FAO NSPFall Armyworm all
Armyworm, a global threat to prevent
(webinar 3: Fall armyworm response
and communication).

Participated in WEBINAR on
"Entrepreneurship Development
through Cultivation of Medicinal
and Aromatic Plants"

Participated in WEBINAR on "Plenary
lecture by Dr. T. Mohapatra Secretary
DARE & DG ICAR on "Gen Next
technologies for enhancing,
productivity, profitability and
resilience of rice farming "

International Webinar on Capacity
Building on OECD Certification

Two days webinar on NGS for
deciphering Host-pathogen
Interactions

IPS National e-Conference 2021
on Plant Health and Food Security:
Challenges and Opportunities

International Webinar on "Is gene
editing a myth or reality? CRISPR
CAS9 applications in Agriculture

Lecture on "GM crop regulations,
scope and opportunity using CRISPR-
Cas 9 genome editing approach"

by Dr. Viany Yadav

64" Annual Maize Workshop

Webinar on "Decoding the genomes
with big data analytics on 3 June 2021

114

Venue

FAO India,
ICAR-IIMR and
DPPQ&S

CIMMYT & UAS -B

IPPC and FAO

CHF/CAU/IDP-NAHF.

ARRW, Cuttack

ICAR-IARI and
IIMR (Online)

IPS and BIONIVID
(Online)

ICAR-TARI New
Delhi by IPS (online)

Plant Protection
Association of India
and PJTSAU

Central University
of Punjab, Bhatinda

ICAR-IIMR

NIPGR
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Date

November23-25,2021

December 03,2021

December 10,2021

December 17,2021

December 17,2021

8-12, February, 2021

4-5"February, 2021

25-27 March, 2021

April 22,2021

May 17-19,2021

June 3,2021



iR gfaaas 2021 WTHATU-HRATT HeehT STHL GEAT \/
ANNUAL REPORT 2021 ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH  rinis
Name of the Name of the Conference/ Seminar/ Venue Date
Scientist Workshop/Meeting Attended
Dr. Mamta Gupta 64" Annual Maize Workshop Panel ICAR-IIMR June 17,2021

Discussion and Final Session

Online Hindi Workshop on Official ICAR-IIMR, Ludhiana 25th Jun, 2021

Language Rules and Acts
Webinar on "Genome editing tools Asia-Pacific Association  July 21,2021
and its applications for targeted of Agricultural Research
plant breeding" was successfully Institutions (APAARI)
organized on July 21,2021 in association with Korea
Biosafety Clearing House
(KBCH) and Biotech
Consortium India Limited
(BCIL)
Bharat Amrit Mahotsav lecture ICAR-IIMR July 31,2021
series ICAR-IIMR" Commercial
Plant breeding -Perspectives"
Dr. S.Venkatesh
Webinar on "Advancing genome APAARIinassociation  August04,2021
edited plants from lab to land" with KBCH and BCIL
Azadi ka Amrit Mahotsav lecture ICAR-IIMR August07,2021
series [CAR-IIMR" Application
of simulation and geospatial
techniques in pest management"
Dr. Subhash Chander Director
NCIPM
Webinar on "Enabling policies for APAARIinassociation August 18,2021
genome editing in agriculture with KBCH and BCIL
Azadi ka Amrut Mahotsav lecture ICAR-IIMR August 23,2021
series [ICAR-IIMR"Aspergilli:
advances and challenges" by
Dr P. Usha Sharma
Azadi ka Amrut Mahotsav lecture ICAR-IIMR August21,2021
series I[CAR-IIMR" Global
exchange of crop germplasm:
Phytosanitory regulations and
procdeures with reference to India"
by Dr K Anitha, Officer incharge,
NBPGR Rs Hyderabad
Azadi ka Amrut Mahotsav lecture ICAR-IIMR August 26,2021

series ICAR-IIMR" maize and
value addition - key for maize growth"
by Dr D.Shobha, UAS Bengaluru"
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Name of the Name of the Conference/ Seminar/ Venue Date
Scientist Workshop/Meeting Attended
Webinar on "Institute Industry Agriinovative, India August31,2021
Interface on Maize Hybrids &
Technologies"
ICAR Lecture series #26 ICAR-NAARM September 1,2021

Innovations for transformation by
DrKrishna Ella Chairman & MD

of Bharat Biotech
Nutri cereals Multi stakeholders ICAR-IIMR (Millets), 17", Sept, 2021
mega convention 3.0 Hyderabad
Online Workshop on CRISPR- Under the aegis of DBT September 27-
Mediated Plant Genome Editing Star College Scheme. October 1,2021
Department of Botany,
Shivaji College University
of Delhi, New Delhi and,
The Global Plant Council
in collaboration with ICAR-
National Rice Research
Institute, Cuttack and
Shree Guru Gobind Singh
Tricentenary University,
Gurgaon
Amrit Mahotsav series-Agri ICAR-IIMR October5,2021
Food system:Current challenges
and cross-industry technological
solutions by Dr V. Praveen Rao,
Vice Chancellor, PJITSAU
Webinar on "Gene Clusters and Samplix, Denmark 7" September 2021
Speciation - Unraveling Complex
Plant Genomes
Webinar on "Essential Tips for Elsevier September 8, 2021
Publishing in High Impact Journals"
Dr. Pardeep Kumar Participated online International ICAR-Indian Institute of October 26,2021
Webinar on "Fighting the Hunger Oil Palm Research,
using Smart Technology" Pedavegi, Andhra Pradesh
Dr.B.S.Jat TR ISTHTYT HIITag- AfAfa TR ISTHTYT HIITEIT 253X, 2021
IR 3T 80T 5B afafer, germT
Dr.B.S.Jat vo feafa &< srfemen TRIIGYW =g 17RdsR, 2021
GIEISAGIERIEI
Dr.B.S.Jat Participated online International ICAR-Indian Institute of October 26,2021
Webinar on "Fighting the Hunger Oil Palm Research,

using Smart Technology" Pedavegi, Andhra Pradesh
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D. Organization/participation of Kisan Mela/KisanGosthi/Exhibition/Field Day/Lectures

Name of the
Scientist

P. Lakshmi
Soujanya

Dr Sujay Rakshit,
Ramesh Kumar,
S.L.Jatand
Romen Sharma

Dr Sujay Rakshit,
Ramesh Kumar,
D.P. Chaudhary,
S.L.Jat,

Programme

Delivered talk on Insect pests of
maize with special reference to fall
armyworm and their management
to the tribal farmers of Rajavaram
village, Chilpur Mandal, Jangam
district, Telangana under Tribal

sub plan during training programme
on Maize Production Technologies
organized by PITSAU

Delivered talk on Insect pests of
maize and their management with
special reference to fall armyworm
and storage pests of maize and their
management to the tribal farmers of
Juvvichettu Thanda, Tirumala
Girisagar Mandal, Nalgonda district,
during Telangana under Tribal sub
plan training programme on Maize
Production Technologies

organized by PITSAU

State Level Maize Day under
"Participatory Innovation Platform
on Potential Yield Realization of
Maize-based Cropping Systems in
Punjab and Haryana" programme by
ICAR-CIMMYT in collaboration
with CCSHAU, and state department
ofagriculture.

State Level Maize Day under
"Participatory Innovation Platform
on Potential Yield Realization of
Maize-based Cropping Systems in

Venue

MRC, PITSAU,
Telangana

MRC, PITSAU,
Telangana

ICAR-CSSR, Karnal,

Haryana

Garhshankar, Punjab

Date

9" March, 2021

10" March, 2021

11 September, 2021

28" August, 2021

Priyajoy Karand  Punjab and Haryana" programme by
Romen Sharma ICAR-IIMR in collaboration with
PAU, state department of agriculture
and CIMMYT.
DrS.L. Jat, District level maize field day Sapeda, Ambala 16" August, 2021
Romen Sharma under "Participatory Innovation
and Priyajoy Kar  Platform on Potential Yield

Realization of Maize-based
Cropping Systems in Punjab
and Haryana" programme by
ICAR-CIMMYT.
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Name of the Programme Venue Date

Scientist

DrS.L.Jat, District level field day under Kamoda village, 14 August, 2021
Romen Sharma "Participatory Innovation Platform Thanesar Block,

and Priyajoy Kar ~ on Potential Yield Realization of Kurukshetra

Maize-based Cropping Systems in
Punjab and Haryana" programme
by ICAR-CIMMYT.

YathishK.R Monitoring of BML 7 inbred line PJTSAU, Hyderabad 23“Feb, 2021
seed production

Online Hindi Workshop on Official ICAR-IIMR, Ludhiana 25" Jun, 2021

Language Rules and Acts
Nutri cereals Multi stakeholders' ICAR-IIMR (Millets),
mega convention 3.0 Hyderabad 17", Sept, 2021
Monitoring of AICRP Kharif2021 ICAR-IIMR, Ludhiana 29" Sep,2021
trials at ARS, Peddapuram, A.P
Monitoring of AICRP Kharif 2021 ICAR-IIMR, Ludhiana 1" Oct, 2021
trialsat ARS, PJTSAU, Karimnagar,
Telangana
Monitoring of BML 7 inbred line PJTSAU, Hyderabad 5"Oct, 2021
seed production

Dr. Shankar Lal Jat Understanding basics of Climate Zoom platform 9 August, 2021
SmartAgriculture (CSA) in Online virtual meeting

national certificate course through
online modeduring 09 to 29 August,
2021 on Policies, Institutions and
Marketing for Climate Smart
Agriculture. Organized by CAAST,

MPKYV, Rahuri
Crop management practices adopted Zoom platform 9 August, 2021
by the farmers in Online national virtual meeting

certificate course through online mode
during 09 to 29 August 2021 on
Policies, Institutions and Marketing
for Climate Smart Agriculture.
Organized by CAAST, MPKYV, Rahuri

Agroecological options for FAW Zoom platform 24 May 2021
management in Nagaland in virtual meeting

Awareness training programme

on fall armyworm management on

Maize in Nagaland by FAO, DPPQ&S

& ICAR-IIMR on 24" May, 2021
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Name of the
Scientist

Programme
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Venue

Date

Dr. Shankar Lal Jat Post-harvest processing and Value

addition in maize in Virtual training

programme to State Agricultural
Department Officials of the
Mabharashtra by MPKYV, Kolhapur

Modern techniques of field crop
production and recent trends in
agronomy in Four days tutorial
Classes for AICE-JRF(PhD).
ICAR-NET and ARS Exams.
Organized by Deptt. of Agril. Ext.
and Comm, MPKV, Rahuri

Organic farming and rainfed
agriculture in Four days tutorial
Classes for AICE-JRF(PhD).
ICAR-NET and ARS Exams.
Organized by Deptt. of Agril. Ext.
and Comm, MPKV, Rahuri

Agro- techniques of FAW
Management with reference to
Indian context in One Day
Workshop onNew Invasive Pest:
FAW (Spodoptera frugiperda)
Infesting Maize by Department
of Entomology RCA, MPUAT,
Udaipr in collaboration with
ATMA, Udaipur

E. Other Achievements

Name of the

Scientist

Achievement

Zoom platform
virtual meeting

Zoom platform
virtual meeting

Zoom platform
virtual meeting

Zoom platform
virtual meeting

12 May 2021

26 March 2021

25 March 2021

02 February 2021
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AWARDS AND RECOGNITION ([ EB

Director ICAR-IIMR, Dr. Sujay Rakshit received
the Dr. A. B. Joshi Memorial Award conferred by
the Indian Society of Genetics and Plant
Breeding (ISGPB) on October 29, 2021.

Director ICAR-IIMR, Dr. Sujay Rakshit received
Dr. Kalayya Krishnamurthy National Award
2020-21 during the 56" Foundation Day of the
University of Agricultural Sciences Bangalore.

P. Lakshmi Soujanya received the Vasanthraj
David Foundation Scientist Award during 3"
National conference on "Recent Advances in
Crop Protection" on October 17,2021.

P. Lakshmi Soujanya received best oral presentation
award during International Conference on "Global
Perspectives in Crop Protection for Food
Security" held from 8"-10" December, 2021 at
TNAU, Coimbatore, Tamil Nadu.

Dr. Krishan Kumar was awarded with the best
poster award in International Symposium on
"Advances in plant Biotechnology and genome
editing (APBGE-2021) held virtually from 8-10
April 2021.

One review article on "Genetically modified
crops: current status and future prospects"
published as first and corresponding author in
Planta (NAAS rating 10.11) in 2020 was
highlighted as one of the best papers of 2020 by
Springer Nature group.

Dr. Krishan Kumar delivered an oral presentation
in the 7" International Conference on
Agricultural and Biological Sciences (ABS
2021) held from 9-11" August 2021.

Dr. Krishan Kumar delivered an oral presentation
in International Symposium on 'Plant
Biotechnology towards improving agri-food
industry and healthcare products (ISPB-2021)
held from 27-30" October, 2021.

Dr. Yathish, K.R delivered an oral presentation in
the 3" International Conference (Hybrid Mode)
on Food, Agriculture and Innovations (ICFAI) on
Genetic diversity of maize inbred lines using

120

morphological characters held from 24-26, Dec
2021.

Dr Shankar Lal Jat conferred with NAAS
Associate, by National Academy of Agricultural
Sciences, New Delhi w.e.f01 January 2021.

Dr Shankar Lal Jat was conferred with the Best
Senior Scientist Certificate by ICAR-Indian
Institute of Maize Research, Ludhiana on its 6"
Foundation Day on 9" February 2021.

Dr Shankar Lal Jat conferred with ISA Associate
by Indian Society of Agronomy (ISA) on 23"
November 2021 during the 5" International
Agronomy Congress at PJTSAU, Hyderabad.

Dr.S.K. Aggarwal was Selected as Gold Medalist
for Ph D work from PAU, Ludhiana in March
2021

Dr. S.K.Aggarwal participated in the IPS
National e-Conference 2021 and received best
oral presentation.

Dr. S. B. Singh performed as Chairman of the
Award Screening Committee in the International
Conference on " Innovative and current
Advances in Agriculture and Allied Sciences
(ICAAAS-2021). held online on July 19-
21,2021.

Dr. S. B. Singh performed as Co-Chairman in
Technical Session I: Innovative technology for
crop improvement, biotechnology, and genetic
engineering in the International Conference on "
Innovative and current Advances in Agriculture
and Allied Sciences (ICAAAS-2021). held
online on July 19-21,2021.

Dr. S. B. Singh performed as Co-Chairman in
Technical Session I: Innovative technology for
crop improvement, biotechnology and genetic
engineering in the International Conference on "
Global Research Initiatives for Sustainable
Agriculture & Allied Sciences (GRISAAS-
2021). held online on December 13-15,2021.

Dr. S. B. Singh was nominated as a panel member
and external expert by Ch. Charan Singh
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National Institute of Agricultural Marketing
(CCS-NIAM) Pratap Nagar, Jaipur for the
selection of candidates for admission in the Post
Graduate Diploma in Management
(Agribusiness Management).

Dr. Bhupender Kumar has been awarded with
"Prof. Mahatim Singh Memorial Award-2021" of
Society for Advancement of Wheat and Barley
Research (SAWBAR ) ,ICAR-IIWBR, Karnal

Dr. Bhupender Kumar has been awarded "Dr.
Joginder Singh Memorial award-2021", of the
Indian Society of Genetics and Plant Breeding
(ISGPB)
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Dr. Bhupender Kumar has been awarded "Young
Scientist Award - 2021", of the National
Education Empowerment and Development
Foundation (NEEDEF), U.P

Dr Abhijit Kumar Das was conferred with the
Best Scientist Certificate by ICAR-Indian
Institute of Maize Research, Ludhiana on its 6"
Foundation Day on 9" February 2021.

Dr N. Sunil received Letter of Appreciation from
Director, ICAR-Indian Institute of Maize
Research, Ludhiana on its 6th Foundation Day on
9" February 2021.
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Annexure [

List of cultivars identified during 64" Annual Maize Workshop

Cultivar AICRP Centre/ Public/ Average Zones Area of Maturityor Season
Pvt. Company Private Yield adaptation Type of Corn
(kg/ha) States

ADV UPL Limited Private 10577 NWPZ  Punjab, Haryana, Delhi, Late Kharif
7132 Uttarakhand (Plainregions),
(ADV Uttar Pradesh (Western region)
732)
KMH Kaveri seed Private 10410 NWPZ  Punjab, Haryana, Delhi, Late Kharif
005 Company Ltd Uttarakhand (Plain regions),

Uttar Pradesh (Western region)
DKC Monsanto Private 8638 NHZ  Jammuand Kashmir, Himachal Medium Kharif
9190 Pradesh, Uttarakhand (Hill

region), Meghalaya, Sikkim,
Assam, Tripura, Nagaland,
Manipur, Arunachal Pradesh

DKC Monsanto Private 9880 PZ Karnataka, Andhra Pradesh, Medium Kharif
9194 Telangana, Maharashtra &
Tamil Nadu
APQH1 ICAR-IARI, Public 8190 NHZ Jammu and Kashmir, Himachal EDV Kharif
New Delhi 6974 NWPZ  Pradesh, Uttarakhand (Hill

5911 NEPZPZ region), Meghalaya, Sikkim,

7934 & CWZ  Assam, Tripura, Nagaland,

5093 Manipur, Arunachal Pradesh.
Punjab, Haryana, Delhi,
Uttarakhand (Plain regions),
Uttar Pradesh (Western region)
Bihar, Jharkhand, Odisha,
Eastern Uttar Pradesh
(Easternregion), West Bengal.
Karnataka, Andhra Pradesh,
Telangana, Maharashtra &
Tamil Nadu
Rajasthan, Gujarat, Madhya
Pradesh and Chhattisgarh.

APH 1 ICAR-IARI, Public 7732 NHZ &  Jammu and Kashmir, Himachal EDV Kharif
New Delhi 5438 NEPZ  Pradesh, Uttarakhand (Hill
region), Meghalaya, Sikkim,
Assam, Tripura, Nagaland,
Manipur, Arunachal Pradesh
Bihar, Jharkhand, Odisha,
Eastern Uttar Pradesh
(Eastern region), West Bengal.

L315 CSK Public 6362 NHZ  Jammuand Kashmir, Himachal =~ OPV Kharif
HPKV Pradesh, Uttarakhand (Hill
HAREC, region), Meghalaya, Sikkim,
Bajaura Assam, Tripura, Nagaland,

Manipur, Arunachal Pradesh




Cultivar AICRP Centre/

Pvt. Company
ABSH ICAR-IARI,
4-1 New Delhi

PM17201 Pioneer Hi-Bred
L(X35  Private Limited
MO019)

PM 17205 Pioneer Hi-Bred
L(P3526) Private Limited

Rasi Rasi Seeds
4118 PvtLtd.

Public/
Private

Public

Private

Private

Private
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Average

Yield

(kg/ha)

2308

11827

11819
11513

11548

Zones

NWPZ

NWPZ

NWPZ
&NEPZ

NEPZ
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Area of Maturity or
adaptation Type of Corn
States

Punjab, Haryana, Delhi, EDV,
Uttarakhand (Plain regions), Baby corn
Uttar Pradesh (Western region)
Punjab, Haryana, Delhi, Late
Uttarakhand (Plain regions),
Uttar Pradesh (Western region)
Punjab, Haryana, Delhi, Late
Uttarakhand (Plain regions),
Uttar Pradesh (Western region)
Bihar, Jharkhand, Odisha,
Eastern Uttar Pradesh
(Easternregion), West Bengal
Bihar, Jharkhand, Odisha, Late

Eastern Uttar Pradesh
(Eastern region), West Bengal

Season

Kharif

Rabi

Rabi

Rabi
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List of cultivars notified during 2021-22

SL

No.

10.

11.

Cultivar AICRPCentre/
Private Company Private

PusaH
Quality
Protein
Maize-1
Improved

Pusa
Biofortified
Maize
Hybrid -1

Pusa HM-4
male sterile
baby corn
(Shishu)

Malaviya
Swarn
Makka- 1
(VEQH16-1)

L315(Him
Palam
Maize
Composite

D

Birsa Baby
Corn- 1
(BVM-2)

Sikkim
Sankul
Makka-1

SKMC-2
(SKMC-03)

Pratap Raj
Hybrid Maize
-1010 (WH-
1010)

Pratap Raj
Hybrid Maize
-1095 (WH-
1095)

Pratap
Quality
Protein Maize
Hybrid -5
(EHQ- 64)

ICAR-IARI,
New Delhi

ICAR-IARI,
New Delhi

ICAR-TARI,
New Delhi

BHU,
Varanasi

CSK, HPKYV,
HAREC,
Bajaura

BAU, Ranchi

ICAR-NOFRI,
Gangtok

ICAR-NOFRI,
Gangtok

MPUAT,
Banswara

MPUAT,
Banswara

MPUAT,
Udaipur
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Public/ Notification Notification Maturity

Public

Public

Public

Public

Public

Public

Public

Public

Public

Public

Public

Date

24.12.21

24.12.21

24.12.21

24.12.21

24.12.21

24.12.21

24.12.21

24.12.21

24.12.21

24.12.21

24.12.21

No.

S.0.8(E)

S.0.8(E)

S.0.8(E)

S.0.8(E)

S.0.8(E)

S.0.8(E)

S.0.8(E)

S.0.8(E)

S.0.8(E)

S.0.8(E)

S.0.8(E)

Medium
to Late

Medium

Medium

Medium

Extra Early

Medium

Late

Early

Area of
Adaptation

Across the country

Jammu and Kashmir,
Himachal Pradesh,
Uttarakhand (Hill
region), Meghalaya,
Sikkim, Assam,
Tripura, Nagaland,
Manipur, Arunachal
Pradesh, Bihar,
Jharkhand, Odisha,
Uttar Pradesh
(Eastern Region),
West Bengal

Punjab, Haryana,
Delhi, Uttarakhand
Plain, and Western
Uttar Pradesh
Punjab, Haryana,
Delhi, Uttarakhand
Plain, and Western
Uttar Pradesh
Jammu and Kashmir,

Himachal Pradesh
and Uttarakhand

Jharkhand

Sikkim

Sikkim

Rajasthan

Rajasthan

Rajasthan

Annexure I1

Average Cropping Type

Yield
(t/ha)

6.7

6.5

6.4

7.2

6.3

1.6

9.7

5.4

season

Kharif Bio-
fortified
EDV

Kharif Bio
fortified
EDV

Kharif Bio
fortified
EDV

Kharif  Quality
Protein
Maize

Kharif  Field
Corn

Kharif  Baby

Corn

Rabi Field
Corn

Kharif Field
Corn

Kharif Field
Corn
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Cultivar AICRP Centre/

Private Company Private

IC4 PAU, Ludhiana
PMH 13 PAU, Ludhiana
JC12 PAU, Ludhiana

RCRMH-4 College of
Agriculture,
Bheemarayana-
gudi, Yadgir
(Karnataka)

ADV 7132  UPLLimited,

(ADV 765)

Pant Sankar GBPUAT,

Makka-6  Pantnagar

(PSM-6)

(DH -296)

BRMH-1  VRDC,
Karnataka State
seed Corporation
Ltd., Dharwad

RCRMH-2 College of
Agriculture,
Bheemaray-
anagudi, Yadgir
(Karnataka)

PAC 745 UPL, Ltd,

Gold Hyderabad

X35H270 Pioneer Seeds,

(PM 16202L) Warangal Medak,
Telangana

P3392 Pioneer Seeds,

(PM 16205L) Warangal Medak,
Telangana

P3302 Pioneer Seeds,

(PM 16 Warangal Medak,
103L) Telangana

Rasi3499  RasiSeeds (P)

(RMH 3499) Ltd., Coimbatore
Tamil Nadu

Public/ Notification Notification Maturity

Public

Public

Public

Public

Private

Public

Public

Public

Private

Private

Private

Private

Private

Date

24.12.21

24.12.21

24.12.21

24.12.21

24.12.21

20.07.21

20.07.21

20.07.21

20.07.21

20.07.21

20.07.21

20.07.21

20.07.21

No.

S.0.8(E)

S.0.8(E)

S.0.8(E)

S.0.8(E)

S.0.8(E)

2986 (E)

2986 (E)

2986 (E)

2986 (E)

2986 (E)

2986 (E)

2986 (E)

2986 (E)

Medium

Late

Late

Medium

Medium

Late

Medium

Late

Late

Late

Area of
Adaptation

Punjab

Punjab

Punjab

Karnataka

Punjab, Haryana,
Hyderabad, Delhi,
Uttarakhand Plain,
and Western Uttar
Pradesh

Uttarakhand

Karnataka

Karnataka

Uttar Pradesh

Maharashtra,
Karnataka,
Andhra Pradesh,
Tamil Nadu,

Average Cropping

Yield
(t/ha)

32

6.1

4.5

10.1

7.3

6.7

5.0-6.0

9.081

Telangana, Rajasthan,

Madhya Pradesh,
Chhattisgarh and
Gujarat.

Rajasthan,
Madhya Pradesh,
Chhattisgarh and
Gujarat.

Punjab, Haryana,
Delhi, Uttarakhand
Plain, and Western
Uttar Pradesh

Bihar, Jharkhand,
Uttar Pradesh
(Easternregion),
Odisha, West Bengal

9.21

8.81

7.72

season

Kharif

Kharif

Kharif

Kharif

Kharif

Kharif

Kharif

Rabi

Rabi

Kharif

Kharif

Field
Corn

Field
Corn

Field
Corn

Field
Corn

Field
Corn

Field
Corn

Field
Corn

Field
Corn

Field
Corn

Field
Corn

Field
Corn
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26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

it wfdaas 2021

ANNUAL REPORT 2021

Cultivar

IQMH 202
Ludhiana

IQMH 203

HT 17169

CP858

NUZI260

NMH-713

NMH-731

NMH-920

VL Quality
Protein Maize
Hybrid 59
(FQH 106)

Pant Sankar
Makka-5
(PSM-5)

Jawahar
Maize 215
(CHH215)

AICRP Centre/
Private Company Private

ICAR-IIMR, Public

ICAR-IIMR,
Ludhiana

Public

Hytech Seed Private
India Pvt.

Ltd.. Hyderabad

Charoen Private
Pokphand
Seeds (India)
Pvt. Ltd.
Bangalore
(Kamataka)
Nuziveedu Private
Seeds Ltd.

Hyderabad

Nuziveeduseeds, Private
Ranga Reddy,
Telangana

Nuziveedu seeds, Private
Ranga Reddy,
Telangana

Nuziveeduseeds, Private
Ranga Reddy,
Telangana

ICAR-VPKAS, Public

Almora

GBPUAT,
Pantnagar

Public

ZARS,JNKVYV,
Chindwara, MP

Public

Date

29.01.21

29.01.21

29.01.21

29.01.1

29.01.21

29.01.21

29.01.21

29.01.21

29.01.21

29.01.21

29.01.21

No.

500 (E)

500 (E)

500 (E)

500 (E)

500 (E)

500 (E)

500 (E)

500 (E)

500 (E)

500 (E)

500 (E)
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Medium

Medium

Late

Late

Medium

Late

late

late

Early

Early

Area of
Adaptation

Punjab, Haryana,
Delhi, Uttarakhand
Plain, and Western
Uttar Pradesh

Rajasthan, Madhya
Pradesh, Chhattisgarh
and Gujarat

Punjab. Haryana,
Western UP. Delhi
and Plain of
Uttarakhand

Punjab, Haryana, Delhi, 8.8

Uttarakhand (Plains),
Uttar Pradesh (Eastern
and Western regions).
Bihar, Uttarakhand.
Odisha, West Bengal

Punjab. Haryana, Delhi, 12.26

Uttarakhand (Plains),
Uttar Pradesh (Eastern
and Westem Regions)
Bihar. Jharkhand.
Odisha. West Bengal

HTHITH
IIMR

Average Cropping Type

Maharashtra. Karnataka.

Andhra Pradesh. Tamil
Nadu. Telangana

Assam

Assam

Assam

Uttarakhand

Uttarakhand (plain)

Madhya Pradesh

Yield season
(CLEY)
6.3 Kharif  Quality
Protein
Maize
7.2 Kharif  Quality
Protein
Maize
9.6 Kharif Field
Corn
Kharif Field
Corn
Kharif  Sweet
Corn
9.2 Rabi Field
Corn
9.7 Rabi Field
Corn
7.7 Kharif Field
Corn
33 Kharif  Quality
Protein
Maize
49 Kharif Field
Corn
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N . . . Annexure III
Application filed for registration at PPVFRA during 2021-22

Available with ITMU
S.No. Hybrids Name of centre Date of filing Acknowledgement no.
1 Ladhowal Popcorn Hybrid 3 (LPCH3)  ICAR-IIMR, Ludhiana 01.09.2021 REG/2021/0192
IMHP 1540 (Hybrid)
2 Ladhowal Quality Maize Hybrid 1 ICAR-IIMR, Ludhiana 01.09.2021 REG/2021/0193

(LQMH 1) (IMH Quality Protein
Maize 1530) (Hybrid)

3 Ladhowal Popcorn Hybrid 2 ICAR-IIMR, Ludhiana 01.09.2021 REG/2021/0191
(LPCH 2) (IMHP 1535) (Hybrid)
4 IQMH 202 (LQMH-2) (IIMR ICAR-IIMR, Ludhiana 15-03-2021 REG/2021/0151

Quality Protein MaizeH-1601)
5 IQMH 203 (LQMH-1705) (IIMR
Quality Protein MaizeH-1705) ICAR-IIMR, Ludhiana 15-03-2021 REG/2021/0152

Dus Testing undertaken during 2021-22

List of Hybrid Entries
S.No. Name of Entry Testing Year Category SCH/MPH

1 NH-20-03 H Second Candidate Hybrid SCH
2 NH-20-03 H Second F1 Hybrid SMG SCH
3 NH-20-04 H Second Candidate Hybrid SCH
4 NH-20-04 H Second F1 Hybrid SMG SCH
5 NH-20-05 H Second Candidate Hybrid SCH
6 NH-20-05 H Second F1 Hybrid SMG SCH
7 NH-20-06 H Second Candidate Hybrid SCH
8 NH-20-06 H Second F1 Hybrid SMG SCH
9 NH-20-07 H Second Candidate Hybrid SCH
10 NH-20-07 H Second F1 Hybrid SMG SCH
11 NH-20-08 H Second Candidate Hybrid SCH
12 NH-20-08 H Second F1 Hybrid SMG SCH
13 NH-20-09 H Second Candidate Hybrid SCH
14 NH-20-09 H Second F1 Hybrid SMG SCH
15 NH-20-10 H Second Candidate Hybrid SCH
16 NH-20-10 H Second F1 Hybrid SMG SCH
17 NH-20-11 H Second Candidate Hybrid SCH
18 NH-20-11 H Second F1 Hybrid SMG SCH
19 NH-20-13 H Second Candidate Hybrid SCH
20 NH-20-13 H Second F1 Hybrid SMG SCH
21 NH-20-14 H Second Candidate Hybrid SCH
22 NH-20-14 H Second F1 Hybrid SMG SCH
23 NH-20-15 H Second Candidate Hybrid SCH
24 NH-20-15 H Second F1 Hybrid SMG SCH
25 NH-20-16 H Second Candidate Hybrid SCH
26 NH-20-16 H Second F1 Hybrid SMG SCH
27 NH-20-17 H Second Candidate Hybrid SCH

28 NH-20-17 H Second F1 Hybrid SMG SCH




aTfifer W 2021 AIHIIT-TRAT TRkl SFTHT WO
ANNUAL REPORT 2021 ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH  rinis
S.No. Name of Entry Testing Year Category SCH/MPH
29 NH-20-18 H Second Candidate Hybrid SCH
30 NH-20-18 H Second F1 Hybrid SMG SCH
31 NH-20-19 H Second Candidate Hybrid SCH
32 NH-20-19 H Second F1 Hybrid SMG SCH
33 2122 H2 First Hybrid SCH
34 2122 H3 First Hybrid SCH
35 2122 H4 First Hybrid SCH
36 2122 H6 First Hybrid SCH
37 2122 H8 First Hybrid SCH
38 2122 H10 First Hybrid SCH
39 2122 H14 First Hybrid SCH
40 2122 H16 First Hybrid SCH
41 2122 H17 First Hybrid SCH
42 2122 H18 First Hybrid SCH
43 2886/2211 First FV, Typical SCH
44 2886/2212 First FV, Typical SCH
45 2877/2761 First FV, Typical SCH
46 3033 First Reference SCH
47 3499 First Reference SCH
48 Deklab 9144 Reference Hybrid Reference SCH
49 Bond NMH 007 Reference Hybrid Reference SCH
50 GK 3059 Reference Hybrid Reference SCH
51 GK 3090 Reference Hybrid Reference SCH
52 GK 3018 Super Reference Hybrid Reference SCH
53 GK 3069 Reference Hybrid Reference SCH
54 GK 3064 Reference Hybrid Reference SCH
55 BIO- 9544 Reference Hybrid Reference SCH
56 P3401 Reference Hybrid Reference SCH
57 AMH-3436, Reference Hybrid Reference SCH
58 Ajeet-Surya Reference Hybrid Reference SCH
59 S-6668 Reference Hybrid Reference SCH
List of Inbred Entries
S.No. Name of Entry Testing Year Category SCH/MPH
1 NH-20-01 H Second Typical Inbred
2 2886/2148 First Typical (Other inbred parental line) Inbred
3 2886/2149 First Typical (Other inbred parental line) Inbred
4 2886/2150 First Typical (Other inbred parental line) Inbred
5 2886/2151 First Typical (Other inbred parental line) Inbred
6 2886/2152 First Typical (Other inbred parental line) Inbred
7 2886/2153 First Typical (Other inbred parental line) Inbred
8 2886/2817 First Typical (Other inbred parental line) Inbred
9 HKI 193-1 Reference Inbred Reference Inbred
10 HKI 1105 Reference Inbred Reference Inbred
11 HKI 161 Reference Inbred Reference Inbred
12 HKI 163 Reference Inbred Reference Inbred
13 CM 212 Reference Inbred Reference Inbred
14 V 345 Reference Inbred Reference Inbred
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Hybrid/variety registered with PPVFRA during 2021-22

Available with ITMU
S.No. Name Centre Period of protection (Years)
1 KNMH 4010131 (Karimnagar Makka-1) PJTSAU, Karimnagar 29 June 2016 to 28 June 2031
2 Pratap Maize Hybrid - 3 MPUA&T, Udaipur 29June 2016 to 28 June 2031
3 DPCH-306 GBPAUKT, Pantnagar 06January 2020 to 05 January 2035
4 PJHM-1 ICAR-IARINew Delhi 01 April2019to31 March2034
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Annexure IV

BSP IV: Breeder seed production in Maize during Kharif, 2020 & Rabi 2020-21

Hybrid/Variety Name Year of Quantity in Quintal
Notification Allocation Production Surplus/ Deficit
over DAC Indent
1 Vivek Sankul Makka 35 (VL 113) 2009 2 3.5 1.5
2 VL Hybrid 57 (FP) 2018 0.45 0.45 0
3 VL Hybrid 57 - Male Line 2018 0.15 0.15 0
4 Vivek Hybrid Maize (VMH- 53) (FP) 2015 0.2 0.8 0.6
5 Vivek Hybrid Maize (VMH- 53) (MP) 2015 0.11 0.2 0.09
6 Vivek Hybrid Maize (VMH - 45) (FP) 2013 0.3 0.3 0
7 Vivek Hybrid Maize (VMH - 45) (MP) 2013 0.15 0.2 0.05
8 Jawarhar Maize 218 2018 7.5 25 17.5
9 CO 6 (FP) 2016 0.2 0.8 0.6
10 CO6(MP) 2016 0.1 0.85 0.75
11 CO (M) - 8 (FP) 2014 0.2 1.04 0.84
12 COM)-8(MP) 2014 0.1 0 -0.1
13 Pusa Super Sweet Corn - 2 0.4 0 -0.4
14 Pusa Super Sweet Corn - 1 0.4 0.36 -0.04
15  PIMH- 1 (FP) 2018 0.32 0.5 0.18
16  PIMH-1 (MP)2018 0.18 0.25 0.07
17  Pusa Vivek QPM (FP) 2017 0.2 0.04 -0.16
18  Pusa Vivek QPM (MP) 2017 0.1 0.6 0.5
19 Gujrat Anand White Maize HYB - 2 (FP) 2018 0.25 2 1.75
20 Gujrat Anand White Maize HYB - 2 (MP) 2018 0.15 2 1.85
21 Gujrat Anand Sweet Corn HYB - 1 0.25 2 1.75
Madhuram (FP)
22 Gujrat Anand Sweet Corn HYB - 1 0.15 2 1.85
Madhuram (MP)
23 Gujrat Anand Popcorn HYB - 21 0.25 0 -0.25
Mahasweta (FP)
24 Gujrat Anand Popcorn HYB - 21 0.15 0 -0.15
Mahasweta (MP)
25  BML- 6 (FP of DHM 117) 2014 0.25 25 24.75
26  BML-7 (MP of DHM 117) 0.14 0.14 0
27  BML -45 DHM - 121 (FP) 2014 4.25 4.25 0
28  BML -6 DHM - 121 (MP) 2014 2 2 0
29  DHM - 117 (FP) 1 25 24
30 DHM - 117 (MP) 0.6 0.6 0
31 DHM - 117 (FP of BML 6) 6.95 25 18.05
32 DHM-117 (MPof BML 7) 3.35 3.35 0
33  IML418-1 (MP of DMRH 1301) 0.8 2.89 2.09
34  IMBH-1532 0.4 0.46 0.06
35 V373 (FP of DMRH 1305) 2017 0.35 0.42 0.07
36  HKI1105 (MP of DMRH 1305) 2017 0.2 0.28 0.08

37  BMLG6 (FP of DMRH 1308) 0.5 8.43 7.93
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Hybrid/Variety Name Quantity in Quintal
Allocation Production Surplus/ Deficit
over DAC Indent

38  HKI163 (MP of DMRH 1308) 0.3 21.85 21.55

39  IML343-1 (FP of IMHQPM-1530) 0.1 0.2 0.1

40  BML6 (FP of DMRH 1301) 1 7.17 6.17

41 LM 13 1 1 0

42 LM 14 0.5 0.6 0.1

43 LM 23 2 2 0

44 LM24 1 1 0

45 Birsa Vikas Makka - 2 2005 1.65 1.58 -0.07

46 Composite Suwan1985 1.1 0.8 -0.3

47 SHALIMAR POP CORN -1 (KDPF - 2) 2017 5 5 0

48  Pratap Hybrid - 3 (FP) 2015 6 7.2 1.2

49  Pratap Hybrid - 3 (MP) 2015 3 4.2 1.2

50 Pratap Hybrid Maize - 1 (FP) 2005 2 0 -2

51 Pratap Hybrid Maize - 1 (MP) 2005 1 0 -1

Note: FP: Female Parent MP: Male Parent

BSP IV: Breeder seed production in Maize during Kharif, 2021

Hybrid/Variety Name Year of Quantity in Quintal Producing
Notification Allocation Production Surplus/ Institute
Deficit over
DAC Indent
PJMH-1 (FP of PML93) 2019 1.00 1.20 0.20 IARI, New Delhi
PJMH-1 (MP of PML105) 2019 0.50 0.60 0.10
3 Pusa HQPM-5 Improved 2019 0.93 0.40 -0.53
(FP of PMI-PV6)
4 Pusa HQPM-5 Improved 2019 0.47 0.47 0.00
(MP of PMI-PV5)
5 Pusa HQPM-7 Improved (APQH7) 2020 0.03 1.00 0.97
(FP of PMI-PV7)
6  Pusa HQPM-7 Improved (APQH7) 2020 0.01 0.01 0.00
(MP of PMI-PV5)
7  Pusa HM-8 Improved (AQH-8) 2017 0.02 0.02 0.00
(FP of PMI-Q1)
8  Pusa HM-8 Improved (AQH-8) 2017 0.01 0.01 0.00
(MP of HKI161)
9  Pusa Vivek QPM 9 Improved 2018 0.20 0.50 0.30
(FP of PMI-PV2)
10 Pusa Vivek QPM 9 Improved 2018 0.10 0.50 0.40
(MP of PMI-PV1)
11 DMRH-1301 (FP of BML6) 2017 3.80 0.00 -3.80 IIMR, Ludhiana
12 DMRH-1301 (MP of IML418-1) 2017 2.20 0.00 -2.20
13 DMRH-1308 (FP of BMLO6) 2018 6.42 0.00 -6.42

14 DMRH-1308 (MP of HKI163) 2018 3.21 0.00 -3.21




afifer wfaersT 2021 HTHATT- AT HeFehT ATHLT HEAT

ANNUAL REPORT 2021 ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH  jiin

Hybrid/Variety Name Year of Quantity in Quintal Producing
Notification Allocation Production  Surplus/ Institute
Deficit over
DAC Indent
15 IMHQPM 1510 or LQMH-1 2020 0.28 0.00 -0.28
(FP of IML-343-1)
16 IMHQPM 1510 or LQMH-1 2020 0.14 0.00 -0.14
(MP of HKI163)
17 PMHI1 (FPof LM 13) 2007 1.00 1.50 0.50 P.A.U. Ludhiana
18 PMHI1 (MP of LM 14) 2007 0.50 1.00 0.50
19 PMH 10 (FP of LM 23) 2016 2.02 2.50 0.48
20 PMH 10 (MP of LM 24) 2016 1.01 1.50 0.49
21 Pratap Hybrid- 3 2015 7.00 10.50 3.50 MPUAT, Udaipur
(FP of Line EI586-2)
22 Pratap Makka Chari -6 2009 5.50 7.50 2.00
23 Pratap Hybrid- 3 (MP of E1670-2) 2015 4.00 0.00 -4.00
24 CO6 (FPof UMI1200) 2012 0.20 0.00 -0.20 TNAU, Coimbatore
25 CO 6 (MPof UMI1230) 2012 0.10 0.00 -0.10
26 CoHM)8 (FPof of UMI1201) 2013 0.20 0.00 -0.20
27 CoH(M)8 (MP of UMI1230) 2013 0.10 0.00 -0.10
28 DMH-117 (FP of BML-6) 2010 1.89 0.00 -1.89 PITSAU, MRC,
29 DMH-117 (MP of BML 7) 2010 0.93 0.00 -0.93 Hyderabad
30 DHM 121 (BH 41009)(FP of BML45) 2014 4.16 0.00 -4.16
31 DHM 121 (BH 41009)(MP of BML6) 2014 2.08 0.00 -2.08
32  HQPM-1 (FP of HKI193-1) 2007 0.89 0.00 -0.89 CCS HAU RRS
33  HQPM-1(MP of HKI163) 2007 0.44 0.00 -0.44 Uchani, Karnal
34 HQPM-5 (FP of HKI163) 2007 0.59 0.00 -0.59
35 HQPM-5 (MP of HKI161) 2007 0.29 0.00 -0.29
36 MAH-14-5 (FPof CAL1443) 2018 0.02 6.20 6.18 University of
37 MAH-14-5 (MP of CML451) 2018 0.01 4.20 4.19 Agricultural
Sciences, Bangalore
38 BRMH-8 (CoH(M)-8) (FP) 2013 0.10 0.00 0.00 VRDC, Dharwad
39 BRMH-8 (CoH(M)-8) (MP) 2013 0.03 0.00 0.00
40 Central Maize VL Sweet Corn-1 2016 0.15 0.30 0.15 VPKAS Almora
(FSCH 18) (FP)
41 Central Maize VL Sweet Corn-1 2016 0.05 0.10 0.05
(FSCH 18) (MP)
42 Vivek Hybrid Maize 45 (VMH-45) 2013 0.20 0.30 0.10
(FP of V373)
43 Vivek Hybrid Maize 45 (VMH-45) 2013 0.11 0.25 0.14
(MP of V390)
44 Vivek Hybrid Maize 53 (VMH-53) 2014 0.18 0.20 0.02
(FP of V407)
45  Vivek Hybrid Maize 53 (VMH-53) 2014 0.10 0.45 0.35
(MP of V409)
46  Vivek Hybrid Maize 57 2019 0.10 0.60 0.50

(MP of V412)
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Hybrid/Variety Name Year of Quantity in Quintal Producing
Notification Allocation Production Surplus/ Institute
Deficit over
DAC Indent
47  Vivek Hybrid Maize 57 2019 0.20 0.10 -0.10
(FP of V433)
48  Vivek Sankul Makka 35 (VL 113) 2009 2.00 1.50 -0.50
49  Jawahar Maize 218 2018 8.60 100.00 91.40 JNKVYV, Chhindwara
50 JM 215 (CHH-215)2019 5.00 0.00 -5.00 or RVSKVV Gwalior
or JINKVYV, Jabalpur
51  Shalimar Pop Corn -1 (KDPC-2) 2017 5.00 5.80 0.80 S.K.U.A.&T.
Srinagar
52 Birsa Vikas Makka-2 2005 0.88 0.00 -0.88 BAU, Ranchi

Note: FP: Female Parent MP: Male Parent
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Lecture/TV/Radio talks delivered

Scientist
Dr. P. Lakshmi
Soujanya

Topic

Insect pests of maize
with special reference
to fall armyworm and
their management

Insect pests of maize

and their management
with special reference to
fall armyworm and storage
pests of maize and their
management

Dr. Krishan Kumar Invited talk on ' Prospects

Dr. S.K. Aggarwal

Dr. S. B. Singh

of Genetic Engineering in
Crop Improvement'

Disease control in hybrid
seed production of
biofortified maize hybrids

Makka ke Mukhya rig
avum unka ekikrat
prabhandhan

Makka ke Mukhyarig
avum unka ekikrat
prabhandhan
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Programme

Training programme on
Maize Production
Technologies under TSP

Training programme on
Maize Production
Technologies under TSP

Winter school training
programme

Online training program

on Cultivation practices

of Biofortified maize hybrids
and its see production under
Himalayan States and Central
India with special reference

to North eastern region for
sustainable Nutritional security

Farmers training under
ATMA, Purnia

Farmer's training

A farmer training programme
on R FGhT o1 JedTe
ST 9% AT g

A farmer training programme
on THR HDT §IoT FeUTe
ST 9P AT I

A farmer training programme
on TR FIHT FIel IedTG
ST Y% 3T 9f

A farmer training programme

on HGHT B SIS Wil
HYP A gl 7 Y fddhed
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‘Venue

MRC, PJTSAU

MRC, PJTSAU

School of Agricultural
Sciences, GD Goenka
University, Haryana

RMC&SPC, Vishnupur,
Begusarai (Online)

RMC&SPC, Vishnupur,
Begusarai (Online)

RMR&SPC, Begusarai.

RMR&SPC, Begusarai.

RMR&SPC, Begusarai.

RMR&SPC, Begusarai.

Annexure V

Date
9.3.2021

10.3.2021

27Feb2021

March 17,2021

October4,2021

March 09,2021

March 09,2021

March 09,2021

March 16,2021
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Scientist Topic Programme Venue Date
Dr. S. B. Singh QIECASRYIES %@ HaT, A farmer training programme RMR&SPC, Begusarai. March 16,2021
P ISP UG ERITA ~ on HBI Bl IS Wl G
HYP A g o TV fabed
e ] Wil H IR A farmer training programme RMR&SPC, Begusarai. March 16,2021
BRIl JUITell gIRT 3fei on BT BT I Wl G
31 YT HYD A2 gl v Y fddhed
HDT e H it 3T A farmer training programme RMR&SPC, Begusarai. March 09,2021
g4 P UgdH 9 D on R FGhT 1o Jedre
AHAH gR1 HNS 3T g
it G : fATaTaR A farmer training programme RMR&SPC, Begusarai. March 16,2021
BIC P J§e g b on HIHT Bl Ief1Te Wl @
HD I gl 5 T fdbed

RIBCAREN] ég 9ER T3 A farmer training programme RMR&SPC, Begusarai. March 17,2021
@ fofy 7l &1 I [ on HIHI DI IS Sl @
HYP A gl v Y fddhed

N O

NEERIRCARICRREER Gl A farmer training programme RMR&SPC, Begusarai. March 17,2021
el GRT T Io7 on P! B M Tl

e D I If 8 Y fadhey
DD 3ATY Eﬂ?a' ?‘g’ AN A farmer training programme RMR&SPC, Begusarai. March 18,2021
DT dIo IeUTG qebrila) on HeHT B TP Tl

HID I gl 5 Y [dbed
IR HD] d1o] THDRUT, A farmer training programme RMR&SPC, Begusarai. March 18,2021
Rge, |y, FATeiieRor on HIT B e Tl 4
Td fauur dep=ifehat EAERIREI AN EIMEETY
HADBT DI e H o7 A farmer training programme RMR&SPC, Begusarai. March 18,2021
LR on HeH] B I Tl

D M If G Y f[adhey
e ¥ 1 %ﬂ A farmer training programme RMR&SPC, Begusarai. March 18,2021
faeped on HIHT Bl AL Wl @

HID I gl 5 Y [dbed
Different types of maize RAWE training programme RMR&SPC, Begusarai. September
their uses and production of B.Sc.Ag. Students of BHU, 05,2021
technology. Varanasi
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Scientist Topic Programme Venue Date
Dr. S.B. Singh Field experimentation for RAWE training programme RMR&SPC, Begusarai. September
maize trials and experiments  of B.Sc.Ag. Students of BHU, 05,2021
Varanasi
Methodology of single RAWE training programme RMR&SPC, Begusarai. September
cross maize hybrid seed of B.Sc.Ag. Students of BHU, 06,2021
production Varanasi
Seed production technology A training programme Online Training September 24,
ofbiofortified maize hybrids  organized for collaborative Programme on 2021
partner scientists/project
staff/farmers under DBT

project. "Cultivation
practices of Biofortified
maize hybrids and its seed

production"
HAPT : Uh R, A farmer training programme RMR&SPC, Begusarai. October 02,
UG g ST on T B I Wil g 2021

G 31 g 7 T fawed
31 ST ?@ HIDI, A farmer training programme ~~ RMR&SPC, Begusarai. October 04,
P ISP UG ERIWA  on Tl Bl A el G 2021

HYD A g o Y (A
T D] Wil ¥ IR A farmer training programme ~~ RMR&SPC, Begusarai. October 04,
el JUTTell §IRT 37feidh on HFHT DI AP el g 2021
33 mftq B A gl 8 T fdebed
ERIEIEIRIR SIS A farmer training programme RMR&SPC, Begusarai. October 05,
TR B HPR HIB on I DI AFTH WeH g 2021
CIEASRICE| B A i 8 T fdebed
TR HDT dIol THHROT, A farmer training programme RMR&SPC, Begusarai. October 05,
e, B, JATNGR on HaH] B! AT Tl 2021
T faruor dep=ifepa TS N gfg 2 TV e
CISASKIES g@ HahT A farmer training programme RMR&SPC, Begusarai. October 05,
CARRIIRRI on HaHT BI AT Tl 2021

QY 31 3f o] T Ao
HADRT Dl e H FaY A farmer training programme RMR&SPC, Begusarai. October 06,
y&e on HFHT DI TP el 9 2021

T S g & T faed
Uehol AehN Herehl bl A farmer training on Quality RMR&SPC, Begusarai. December 29,
REESIEPER) CISASRIES seed production of Single 2021

Cross Maize hybrid (Tehel

SERECEAKARINCRIREN)

dioT ScTeH)
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Scientist

Dr. S. B. Singh

Dr.S.L.Jat

Topic
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A farmer training on
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RHATH
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RIHATH

Tehel DY TIDT bl JOTRITY R
9T TG

A farmer training on
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o S

HehT Hel ¥ GeH UIYeh dedl A farmer training on

D BH D I UG Jee
&I HIHT D THAMRAS
Lan}

<! DT BT gaTS

STeraryg uRac &l BEal
@ IIGA W JH1G

HahT H TR BRI

TR Wb Dl gaTg Ud
eUic

STRIGHTRH Herdhl P il

ERREIRIEKCEARIICCIF]

ST FDBT DT RIS

Tehel PR HADT b UTaRITG
9T SeIe
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Venue Date
RMR&SPC, Begusarai. December 29,
2021
RMR&SPC, Begusarai. December 29,
2021
RMR&SPC, Begusarai. December 29,
2021
RMR&SPC, Begusarai. December 29,
2021
T UH Tes 19 SJHN 2021
SISEERIC] 15 FaHIN 2021
T TH TTes 13 3feFa 2021
U UH T[S 25 3T 2021
Sre! faam 16 ST 2021
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Annexure VI
Publications

Research Papers

* Lakshmi Soujanya P., Sekhar, J.C., Ratnavathi, C.V., Chikkappa G Karjagi., Shobha,E., Suby, SB.,
Yathish, K.R., Sunil,N., Rakshit,S. 2021. Induction of cell-wall phenolic monomers as part of direct
defense response in maize to pink stem borer (Sesamia inferens) Walker and non-insect interactions.
Scientific Reports 11:14770.

* Singh P, Tomar R S, Kumar K, Kumar B, Rakshit S and Ishwar Singh I. 2021. Morpho-physiological and
biochemical characterization of maize genotypes under nitrogen stress conditions. /ndian J. Genet., 2021,
81(2):1255-265.DOI: 10.31742/1JGPB.81.2.8

* Radheshyam, Jat, S.L.*, Parihar, C.M., Singh, A.K., Pooniya, V. and Singh, Raj. 2021. Evaluation of post-
emergence herbicides in kharif maize (Zea mays): Effect on weed dynamics and weed control efficiencies.
Indian Journal of Agricultural Sciences 91(11):1566-70 (NAAS Rating: 6.21).

» Paramesh, V., Singh, S.K., Mohekar, D.S., Arunachalam, V., Misra, S.D., Jat, S.L., Kumar, P., Nath, A.J.,
Kumar, N., Mahajan, G.R. and Bhagat, T. 2021. Impact of sustainable land-use management practices on
soil carbon storage and soil quality in the Goa state of India. Land Degradation and Development, DOI:
10.1002/1dr.4124 (NAAS Rating: 9.78)

» Patra, K., Parihar, C.M., Nayak, H.S. Rana, B., Singh, V.K., Jat, S.L., Panwar, S., Parihar, M.D., Singh,
L.K., Sidhu, H.S., Gerard, B. and Jat, M.L. 2021. Water budgeting in conservation agriculture-based sub-
surface drip irrigation in tropical maize using HYDRUS-2D in South Asia. Scientific Reports 11, 16770.
https://doi.org/10.1038/s41598-021-93866-6 (NAAS Rating:10.00).

* Medhi, D., Paul, V., Singh, T.P., Hussain, M., Jat, S.L., Chakravarty, P., Sarkar, M. and Rakshit, S. 2021.
Efficacy of normal maize versus quality protein maize on the performances of growing yaks. International
Journal of Current Microbiology and Applied Sciences 10(07): 301-308. https://doi.org/10.20546/ijcmas.
2021.1007.032 (NAAS Rating: 5.38)

* Pooniya, V., Zhiipao, R.R., Biswakarma, N., Jat, S.L., Kumar, D., Parihar, C.M., Swarnalakshmi, K.,
Lama, A., Verma, A.K., Roy, D., Das, Kajal, Majumdar, K., Satyanarayana, T., Jat, R.D., Ghasal, P.C.,
Ram, Hardev, Jat, R.K. and Nath, A. 2021. Long-term conservation agriculture and best nutrient
management improves productivity and profitability coupled with soil properties of a maize-chickpea
rotation. Scientific Reports 11:10386. https://doi.org/10.1038/s41598-021-89737-9 (NAAS Rating:
10.00).

* Pooniya, V., Biswakarma, N., Parihar, C.M., Swarnalakshmi, K., Lama, A., Zhiipao, R.R., Nath, A., Pal,
M., Jat, S.L., Satyanarayana, T., Majumdar, K., Jat, R.D., Shivay, Y.S., Kumar, D., Ghasal, P.C. and Singh,
K. 2021. Six years of conservation agriculture and nutrient management in maize-mustard rotation: Impact
on soil properties, system productivity and profitability. Field Crops Research 260(2021): 108002,
https://doi.org/10.1016/j.fcr.2020.108002. (NAAS Rating: 10.31)

* Mabhak Tufchi, Rashmi Rashmi, Arvind Kumar, DP Chaudhary, NK Singh, SL Jat (2021). Breeding quality
protein maize (Zea mays): Genetic and analytical perspective. Ind. J. Agri. Sci. 91(4):

* Sapna Langyan, Zahoor A. Dar, D. P. Chaudhary, J. C. Shekhar, Susila Herlambang, Hesham El Enshasy,
R. Z. Sayyed and S. Rakshit. (2021). Analysis of Nutritional Quality Attributes and Their Inter-
Relationship in Maize Inbred Lines for Sustainable Livelihood. Sustainability, 13, 6137.
https://doi.org/10.3390/sul3116137.

* Mehak Sethi, Alla Singh, Harmanjot Kaur, R. K. Phagna, Sujay Rakshit and D. P. Chaudhary (2021).
Expression Profile of Protein Fractions in the Developing Kernel of Normal, Opaque-2 and Quality Protein
Maize. Scientific Reports. 11:2469
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* Harmanjot Kaur, Abhijit K. Das, Mehak Sethi, Mukesh Choudhary, Sujay Rakshit and D. P. Chaudhary
(2021). Time course evaluation of provitamin A carotenoids stored under different storage regimens in
maize. Ind. J. Exptl. Biol. 59:79-87

* Poonam Choudhary and D.P. Chaudhary (2021). Comparison of Protein Composition of Normal and
Quality Protein Maize. Int. J. Curr. Microbiol. App. Sci. 9(12):3297-3302

* Singh, S. B., Kumar, P., Kasana, R., K., Choudhary, M., Kumar, S., Kumar, R., Karjagi, C. G., Kumar, B.,
and Rakshit, S. 2021. Unveiling Combining Ability and Heterotic Grouping of Newly Developed Winter
Maize (Zea mays L.) Inbred Lines. Indian Journal of Agricultural Sciences. 91 (11): 1586-91.
http://krishi.icar.gov.in/jspui/handle/123456789/68643

* Das,R.R., Vinayan, M.T., Seetharam, K., Patel M., Phagna R.K. Singh, S.B., Shahi, J.P. Sharma, A. Barua,
N.S. Babu, R. and Zaidi, P.H. 2021. Genetic gain with genomic versus phenotypic selection for drought and
waterlogging tolerance in tropical maize (Zea mays L.). The Crop Journal 9(6): 1438:1448. https://
doi.org/10.1016/j.¢j.2021.032021. (NAAS Score: 9.40). http://krishi.icar.gov.in/jspui/handle/
123456789/68641

* Baveja A, Muthusamy V, Panda KK, Zunjare RU, Das AK, Chhabra R, Mishra SJ, Mehta BK, Saha S,
Hossain F. (2021) Development of multinutrient-rich biofortified sweet corn hybrids through genomics-
assisted selection of shrunken2, opaque2, IcyE and crtRB1 genes. Journal of Applied Genetics. 2021 Apr
22:1-1.

* Das AK, Singode A, Chaudhary DP, Yathish KR, Karjagi CG, Kumar R, Kumar B, Singh V, Mukri G,
Sapna, Rakshit S. (2021) Identification of potential donor for pro-vitamin A using functional markers in
maize (Zeamays L). INDIAN JOURNAL OF GENETICSAND PLANT BREEDING. 1;81(1):50-5.

* Das AK, Gowda MM, Muthusamy V, Zunjare RU, Chauhan HS, Baveja A, Bhatt V, Chand G, Bhat JS,
Guleria SK, Saha S. (2021) Development of Maize Hybrids with Enhanced Vitamin-E, Vitamin-A, Lysine,
and Tryptophan Through Molecular Breeding. Frontiers in plant science.1427.

* Yathish KR, Gangoliya SS, Ghoshal T, Singh A, Phagna RK, Das AK, Neelam S, Singh SB, Kumar A,
Rakshit S, Gadag RN, Hossain F and Karjagi CG. (2021) Biochemical estimation of phytic acid and
inorganic phosphate in diverse maize germplasm to identify potential donor for low phytic acid (LPA) trait
intropical genetic background. Indian J. Genet.,81(2): 245-254.

* Kumar, S., Sankhala, G., Kar, P., & Meena, D. K. (2021). Socio-Economic Profile, Motivational Sources
and Reason behind Joining the Farmer Producer Companies by the Dairy Farmers in India. International
Journal of Plant & Soil Science, June, 35-44. https://doi.org/10.9734/ijpss/2021/v3311430501

* Kumar, V., Meena, H. R., Kadian, K. S., Sankhala, G., Mohanty, T. K., Lathwal, S. S. & Kar P (2021).
Comparative Analysis of Minor-veterinary Services Rendered by Para- veterinarians in Four Different
States of India: Stakeholders Perspective. Journal of Community Mobilization and Sustainable
Development Vol. 16(2),319-329, May-August, 2021

* Kumar, S., Sankhala, G., Kar, P., & Sharma, Ph. R. (2021). An Appraisal of Financial Sustainability of
Dairy-Based Farmer Producer Companies in India. Indian Journal of Extension Education, 57(4), 115-
119. https://doi.org/10.48165/ijee.2021.57425

* Priscilla, L., Kar, P., Krishnadas, O., Nivetina, L., & Sharma, P. R. (2021). Economic Impact of Crop
Diversification in North-East India: Evidence from Household-level Survey. Indian Journal of Extension
Education,57(4),104-109. https://doi.org/10.48165/ijee.2021.57423

* Kumar, V., Meena, H. R., Kadian, K. S., Sankhala, G., Mohanty, T. K., Lathwal, S. S. & Kar P. (2021).
Performance, proficiency, and training need of para-vets in the four states of India. Indian Journal of
Animal Sciences, 91(12),1089-1102.

* Review Paper:
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Kumar, P., Choudhary, M., Jat, B.S., Kumar, B., Singh, V., Kumar, V., Singla, D., and Rakshit, S., 2021.
Skim sequencing: an advanced NGS technology for crop improvement. Journal of Genetics, 100 (2), pp.1-
10.https://doi.org/10.1007/s12041-021-01285-3 http://krishi.icar.gov.in/jspui/handle/123456789/68645
Sheoran, S., Kumar, S., Kumar, P., Meena, R.S. and Rakshit, S., 2021. Nitrogen fixation in maize: breeding
opportunities. Theoretical and Applied Genetics,pp.1-18.

Singh I, Sheoran S, Kumar K, and Rakshit S. Speed breeding in maize vis-a-vis in other crops: status and
prospects. Indian Journal of Agricultural Sciences 2021,91 (9): 1267-73.

Tufchi, M., Rashmi, Kumar, A., Chaudhary, D.P., Singh, N.K. and Jat, S.L. 2021. Breeding quality protein
maize (Zea mays): Genetic and analytical perspective. Indian Journal of Agricultural Sciences 91(4): 495-
502. Indian Journal of Agricultural Sciences 89(6): 895-911. (NAAS Rating: 6.21)

Jat, S.L., Suby, S.B., Parihar, C.M., Gambhir, G., Kumar, N. and Rakshit, S. 2021. Microbiome for
sustainable agriculture: a review with special reference to the corn production system. Archives of
Microbiology203:2771-2793.DOI: 10.1007/s00203-021-02320-8. (NAAS rating :7.40)

Das AK, Choudhary M, Kumar P, Karjagi CG, KR Y, Kumar R, Singh A, Kumar S, Rakshit S. Heterosis in

Genomic Era: Advances in the Molecular Understanding and Techniques for Rapid Exploitation. Critical
Reviews in Plant Sciences. 2021 May 4;40(3):218-42

Book Chapters:

Kumar, P., Choudhary, M., Jat, B.S., Dagla, M.C., Singh, V., Das, A.K., Kumar, S., Longmei, N., Henry,
R.J. and Wani, S.H., 2021. 15 Isolation of Genes/Quantitative Trait Loci for Drought Stress Tolerance.

Molecular Breeding in Wheat, Maize and Sorghum: Strategies for Improving Abiotic Stress Tolerance and
Yield,p.267.

Singh I, Kumar K, Singh P, Yadava P and Rakshit S. 2021. Physiological and molecular interventions for
improving Nitrogen-Use Efficiency in maize. /n Molecular Breeding in Wheat, Maize and Sorghum:
Strategies for Improving Abiotic Stress Tolerance and Yield (eds M.A. Hossain et al.) pp.325-339.
DOI:10.1079/9781789245431.0019.

Jat, R.A., Jinger, D., Kumar, K., Singh, R., Jat, S.L., Dinesh, D., Kumar, A. and Sharma, N.K. 2021.
Scaling-Up of Conservation Agriculture for Climate Change Resilient Agriculture in South Asia. S. P.
Wani et al. (eds.), Scaling-up Solutions for Farmers, ISBN: 978-3-030-77935-1.
https://doi.org/10.1007/978-3-030-77935-1 11, Springer

Extended Summary and Abstract:

Parihar, C.M., Nayak, H.S., Patra, K., Jat, S.L., Singh, V.K., Singh, R. and Jat, M.L. 2021. Conservation
agriculture based sustainable intensification: Can be an option for enhancing the crop and water
productivity with lower environmental footprints. In Extended Summaries Volume 1 of 5" International
Agronomy Congress held from 23" t0 27" November 2021, at Hyderabad, India. pp 422-424.

Nayak, H.S., Parihar C.M., Kakraliya, S.K., Krupnik, T.J., Bijarniya, D., Jat, M.L., Sharma, P.C., Jat, H.S., Jat,
S.L., Sidhu, H.S. and Sapkota, T.B. 2021. Filling data gaps with big data stacks to support climate smart
agriculture in India: Methodology and Outcomes. In Extended Summaries Volume 2 of 5" International
Agronomy Congress held from23rdto 27th November 2021, at Hyderabad, India. pp 945-946.

Aggarwal, S.K.,Hooda, K.S., Bagaria, PK., Kaur H., Gogoi, R., Chauhan, P. and Singh, R.P. 2021.
Adoption of modules for management of banded leaf and sheath blight of maize in India. Abstract in IPS
National e-Conference 2021 on Plant Health and Food Security: Challenges and Opportunities.pp.56.

Singh SB, Chikkappa GK, Kumar B, Kumar R, Neelam S, Yatish KR, Das A, Kumar P, Jat BS, Dagla MC,
and Ahmad A 2021. Identification of newly developed drought tolerance maize inbred lines under managed

field screening in conference book of International Web Conference on Innovative and Current Advances
inAgriculture and Allied Sciences pp 283-284. http://krishi.icar.gov.in/jspui/handle/123456789/68640
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* Popular articles:

o O R, R, feed Sirell, 9 2 Ud S0, IS (2021) | Sig Hafed Aaeb—guIyoT dl HH B @ oy g
BT U Ulftees ameliale | BfY < 2021, 37 4, T 9. 46 |

o M IR RiE, 3l Uisy 9 i FAR RE (2021) | 79 & SdTead 9 VeI STIRT, FHiY <A1 2021, 3 4, TS 4.
4—6 | http://krishi-icar-gov-in/jspui/handle/123456789/68636

o HRT YV, WA GG ST, IR RiE Sire, YHT BAR, UEIT BAR Ud goe ANl (2021) Grer d GO e A
mw;ﬁaﬁﬁaﬁaﬁwwm@om)a@a‘w U G 10—11.

. P aR @ A R (2021) FOET H qR@A, R A (2021) TGS S0, TS AT 1214

e AW AR, 9. TH. I, IRA I WWWWWW@WMW@@@W
TRT 3R P REM & JeaR Fbed . P T (2021) TG o, TS FRAT 30-34.

o Tooyar SRl aieelt @W’JW(ZO%)W AR ([E—TM) FR AT 2021, 31F —4 TS ¥ 55-56.

o P GHR, YTl A, AP 37, UG GAR, iTel ATed Ud Yoy XM (2021) fawa # grRASitd Brel @1 Reifa
FfY AT 2021, 3 —4 TS T 6466 |

o Rao, V.P., Anitha, V., Rao A.S., Shekhar, J.C., Jat, S.L. and Rakshit, S. 2021. Drip irrigation of maize A good
agricultural practice for enhanced yield, (water-saving and higher profits- Indian Farming. 71(08):27-32.

o R Tl Ve, WOH. URER, s FAR U Ag0 FAR (2021). 961 B P Wl ¢ aifdies A T e a5y
JBR fddhed. YER g, G 2021, TS 1-6

Technical Bulletins:

» Aggarwal S. K., Gogoi R. and Rakshit S. (2021) Major Diseases of Maize and Their Management. [IMR
Technical Bulletin 2021/04. ICAR-Indian Institute of Maize Research, Ludhiana, Punjab 141 004. pp.27.

* Singh S.B., Karjagi C.G., Kumar B., KumarR., Jat S.L., Soujanya P.L.., Aggarwal S K., Sheoran S., Sekhar
J.C., Yadava D.K. and Rakshit S. 2021. Manual of Hybrid Seed Production Technology in Maize. [IMR
Technical Bulletin 2021/3. ICAR-Indian Institute of Maize Research, PAU Campus, Ludhiana-141004, pp
76. http://krishi.icar.gov.in/jspui/handle/123456789/68642

Other Publications:

Leaflets

* S.L. Jat, Seema Sepat, A.K. Singh, Romen Sharma, Suby S.B., Ramesh Kumar, D.P. Chaudhary, Deepak
Bijarniya, KM Choudhary, Yogesh Kumar, P.H. Zaidi, M.L. Jat and Sujay Rakshit. 2021. Participatory

Innovation Platform on Potential Yield Realization of Maize-based Cropping Systems in Punjab and
Haryana. Pp. 1-8.

o WA ME. T2, A figes, 2. flw, 9Ha mowr, Be wiA.E., IHE gHg, STt Sudh, Shud faaras,
I H.GUT, UATH IHTT, UTlg. T, WHS. T2 v 7 3HS |1 2021, UAtg w3 afgnisr f&9 Walt
VOT93 SRS YSTsnit & Agrel Bur yruSt 919 Salerdt a<iasT udeeraH | UsT 1-8 |

o T IATe, WA Hue, U, RiE, IH T, a1 THAL, T FAR, S AR, U (AR, S0E DR, IEre GAR, 0.
Td. Sial, TA.Gel. SfTC 3R Gorg RMerd | 2021, GO 3R SRAON § FebT AFRT Byl gonferdl &1 |ufad Iuat wifty w
WA FaTER ©lehid | I 1-8 |
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On-going projects

List of ongoing institute projects

Project Code

Title of the project

HTHITIY- AT Hefeh! TTHUT WEATT

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

Principal

CoPl/CCPI

WA
IIMR

Annexure VII

Project
Duration

Agronomy

AR:IIMR: 17:09

AR:IIMR:17:10

Biochemistry

AR:IIMR: 17:01

AR:1IMR:19:02

Biotechnology

AR:IIMR:19:05

Entomology

AR:DMR:17:03

Plant Pathology

AR:IIMR:19:01

Plant Breeding

AR:IIMR:17:02

Sensor guided nitrogen
management in Maize base
cropping system under
conventional and conservation
agriculture practices

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

Analysis of starch diversity and
digestibility in maize

Extraction, identification and
stability analysis of maize
anthocyanins

Evaluation of potential of
maize inthe emerging Bio-
based Industry

Management of maize stem
borers through host plant
resistance

Studies on diversity
Setosphaeria turcicaisolates
of maize in India

Genetic enhancement of QPM
germplasm

Investigator

Dr. SL Jat

Dr. AK Singh

Dr. Dharam Paul

Dr. Bharat Bhushan

Dr. Alla Singh

Dr. P Lakshami
Soujanya

Dr. Sumit Kumar
Aggarwal

Dr. Ramesh Kumar

Drs. AK Singh, Suby SB,
Dilip Singh, D. Sreelatha,
CS Singh, Mahesh Kumar,
Amit Kumar Bhatnagar,
PC Ghashal

Drs. S.L. Jat, Seema Sepat,
Mahesh Kumar

Drs. Alla Singh, AK Das
Yathish KR

Drs. Dharam Paul,
MC Dagla

Drs.GS Kocher, SS Dhaliwal,
Dharam Paul, Ramesh Kumar,
BS Jat, Shanti Bamboryia,
Bharat Bhushan

Drs. JC Shekhar, Chikkappa
GK, Jawala Jindal, Maha Singh,
CV Ratnavathi

Drs. Harleen Kaur, S.1.
Harlapur, Mohamma Ashraf
Ahangar, N. Mallikarjuna,
R Devlash Srabani Debnath,
Shweta Singh, Alla Singh
(Co-PI)

Drs. AK Das, Dharam Paul,
SB Singh, Sunil Neelam,
SK Aggarwal, Suby SB

July 2017 to
June 2022

July 2017 to
June 2022

April, 2017 to
March, 2022

July, 2019 to
June, 2022

July 2019 to
June 2024

July,2017 to
June, 2022

July, 2019 to
June, 2024

July, 2017 to
June, 2022
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Title of the project
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CoPI/CCPI

Project
Duration

:IIMR: 19:03

AR:IIMR: 17:04

AR:1IMR:17:05

AR:IIMR:17:06

AR:IIMR:17:07

\AR:IIMR: 17:11

Social Sciences

AR:IIMR:20:01

AR:IIMR:21:01

Genetic enhancement of
maize for the development
ofhigh yielding and climate
resilient hybrids

Genetic enhancement of
white maize for food purpose

Breeding for high yielding
and better quality fodder
cultivars in maize

Breeding for development
ofbaby corn hybrids

Development of early
maturing maize hybrid
with enhanced yield and
stress tolerance

Diversification of sweet
corn germplasm

"Farmers Led innovation
(FLI) in maize and mechanism
for their scaling-up"

Investigator
Dr. S.B. Singh

Dr. A K. Das

Dr. Pradeep Kumar.

Dr. Pradeep Kumar

Dr. M.C. Dagla

Dr. Chikkappa G.K.

Mr. Priyajoy Kar

Adoption and impactassessment Dr. Ph. Romen
of improved maize technology in Sharma
different agro-ecologies

Drs. Sunil Neelam,

Ramesh Kumar, MC Dagla,
Chikkapa GK, Bhupender
Kumar, AK Das, Yathish KR,
Pardeep Kumar, BS Jat,
Santosh Kumar, Shanti Devi
Bamboriya, PL Soujanya,

Suby SB, Deep Mohan Mahala,

SK Aggarwal Ms. Seema
Sheoran

Drs. SB Singh, Suby SB,
Narendra Kumawat, SK
Guleria, Savita Sharma,

Baljit Singh

Drs. Yathish KR, MM Dass,
JS Lamba, AK Singh

(need based), Deep Mohan
Mahala, JS Hundal,
Yathish KR,

Ms. Seema Sheoran

Drs. Sujay Rakshit,
Meenakshi Goyal,

Bharat Bhusan, BS Jat,
Yathish KR, Santosh Kumar,
Shanti Devi Bamboriya

Drs. BS Jat, SK Aggarwal,
PL Soujanya

Drs. Sujay Rakshit,

JC Sekhar, AK Das,
Pardeep Kumar, Santosh
Kumar, Yathish KR,

Ms. Seema Sheoran

Drs. SL Jat, Shanti Devi
Bamboriya, Sapna Nigam

Dr.S.L.Jat&
Mr. Priyajoy Kar

October, 2019
to September,
2024

July, 2017 to
June, 2022

July,2017 to
June, 2022

July, 2017 to
June, 2022

July,2017 to
June, 2022

June, 2017 to
May, 2022

July 2020 to
July 2022

August 2021 to
July 2024
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Scheme/project
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CoPI/CCPI

Project
Duration

WA
IIMR

Funding agency

10.

Development of sustainable
management tools for the
invasive pest, Fall Armyworm
Spodoptera frugiperda (J.E.
Smith) in maize

"Pre-breeding of wild crosses
foryield enhancement and
climate resilience maize
using wild species"

Frontline demonstration in
maize under NFSM

Long-term conservation
agriculture impact on micro
biome and soil health
indicators for resource
efficiency and resilience

in maize systems.

Seed Production in
Agricultural Crops

Consortia Research Platform
on Molecular Breeding
(CRPon MB)

Consortia Research Platform
onAgrobiodiversity
(CRPAB)

CRP on maize
biofortification

Genome-wide association
mapping and genetic
characterization of turcicum
leafblight (Setosphaeria
turcica) resistance in tropical
maize germplasm

Institute Technology
Management Unit ITMU)

Dr. JC Sekhar

Dr. Pradeep
Kumar

Dr.S.L.Jat

Dr.S.L. Jat

Dr. S.B. Singh

Dr. Chikkappa
G.K.

Dr. Chikkappa
G.K.

Dr. Bhupender
Kumar

Dr. Bhupender
Kumar

Dr. Ramesh
Kumar

Drs. Suby SB, P.L. Soujanya,
SL Jat, Pranjal Yadav, Yathish,
KR, N Baktavatsalam, Vinay
KXKalia, Jyothilakshmi V.

Dr. Romen Sharma and
Priyajoy Kar

Drs. Bhupender Kumar,
Suby SB

Dr. Dharam Paul,
Bhupender Kumar

Dr. Sunil Neelam

Drs.SB Singh, Dharam Paul,

Ramesh Kumar, Chikkappa GK,

SL Jat, Abhijit Das, & Pradeep
Kumar,

Drs. Dharm Paul, Suby SB,
Alla Singh

144

2019-2022

2019-2022

April, 2014
and continuing

2018-2021

2017-2026

2015-2026

2014-2026

2017-2021

2018-2021

Ongoing
from 2007

NASF FAW project

DST-SERB

Department of
Agriculture and
cooperation,
Ministry of
Agriculture and
Farmers Welfare,
GovtofIndia

Indian Council of
Agricultural
Research-NASF

ICAR-IISS, Mau

Indian Council of
Agricultural
Research

Indian Council of
Agricultural
Research

Indian Council of
Agricultural
Research

DST-SERB Early
Career Research
Award Grant
Scheme

Indian Council of
Agricultural
Research
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ADIFTT
ICAR

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Scheme/project

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

Rapid Detection of Quality
Protein Maize for Increased
Farmer Remuneration

Development of maize
hybrids enriched with
resistant starch through
marker assisted intro-
gression ofael allele and
diversification of high
amylose maize germplasm

Rapid Detection of Quality
Protein Maize for increased
farmer's remuneration

Heat Tolerant Maize for
Asia

Agri Business Incubator

Popularization of Biofortified
Maize Hybrids in Himalayan
States and Central India with
Special Reference to North
Eastern Region for Sustainable
Nutritional Security

First generation Maize ethanol
as arenewable energy model
for climate change mitigation

Development of amylopectin,
lysine and tryptophan enriched
maize hybrids and molecular
tagging of genomic regions
associated with high kernel
starch in maize

Improving rainfed (Kharif)
maize productivity

Dr Sudip
Marwah
(IASRI)

Dr. Alla Singh

Dr. Abhijit
Kumar Das

Dr. Alla Singh

Dr. Ramesh
Kumar

Dr. Ramesh
Kumar

Dr. S.B. Singh

Dr. Dharam Paul

Dr. AbhijitK.
Dass

Dr. YathishK.R.

CoPI/CCPI Project
Duration
Drs. Soujanya Laxmi P(CCPI),  2019-2021
SK Aggarwal (Co-CCPI)
Dr. AK Das 2018-2021
Dr. Dharam Paul 2020-2023
Dr. Abhijit Kumar Das 2018-2021
Dr. S.B. Singhand S.L. Jat 2019-2024
Dr. S.LJat 2020 onwards
Drs. Ramesh Kumar, Bhupender  2020-2023
Kumar, SL Jat and Priyajoy Kar
Dr. Alla Singh, GS Kochhar 2021-2024
(PAU), Dr. Seema Paroha and
Vishnu Parbhakar (NSI Kanpur)
2020-2023
Drs. Ramesh Kumar, Chikkappa 2021-2022

GK and BS Jat

Funding agency

ICAR-National
Agriculture Science
Fund (NASF)

DST

DST-SERB Core
Research Grant.
(Interdisciplinary
Biological Sciences)

DST Scheme for
young scientist
award
CIMMYT

ICAR scheme

DBT

NICRA

SERB

CIMMYT
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Annexure VIII

Annual Financial Statement (2021-22)
Expenditure Statement (2021-22)

(Amount in Lakhs)

RE 2021-22 Actual Expenditure during 2021-22
Head of Institute Govt. Institute Govt. AICRPon
Account Govt. Grant Schemes Govt. Grant Schemes Maize
Grant in Capital 848.75 12.10 24.40 848.75 12.10 24.40
Grant in Salary 711.00 0.00 2166.59 711.00 0.00 2166.59
Grant in General 521.00 185.77 359.00 514.00 142.97 359.00
TSP (General) 40.00 0.00 39.75 40.00 0.00 39.75
NEH (General) 34.00 0.00 10.00 34.00 0.00 10.00
NEH (Capital) 3.06 0.00 0.00 3.06 0.00 0.00
SCSP (General) 44.00 0.00 0.00 44.00 0.00 0.00
Total 2201.81 197.87 2599.74 2195.03 155.07 2599.74
Revenue Generation during the year 2021-22 (Amount in Lakhs)
Sale of Farm produce 20.80
Application fee from candidates 0.24
Analytical and testing fee 11.03
Interest earned on STDR 15.22
Total 47.29
Funds received for externally funded projects during the year 2021-22
Particulars Amount (in Lakhs)
DUS 13.74
FLD 9.11
DST (RDQPMIFR) 4.04
SERB - Early Career Research Award Scheme 4.56
SERB - Pre Breeding of Wild Crosses 5.16
SERB - CRG 6.07
SERB - EEQ 0.15
IFFCO Nano Drop 9.00
ATMA Training 2021-22 1.00
DBT Project 0.62
HTMA (CIMMYT) 13.61
FAO Consultancy 4.33
ICRISAT 1.86
USDA Project 2.48
CIMMYT (Improving Rainfed Maize Productivity) 7.89
Total 83.62

RE 2021-22 for HRD

0.16

Financial targets and achievements (All employees)

Actual Expenditure up to 31st

March 2022 for HRD
0.16
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(Amount in Lakhs)

% Utilization of RE
2021-22

100.00
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Personnel, Transfers, New Joining, Superannuation, Promotion

Existing Staff in position

Name

Designation

Indian Institute of Maize Research, PAU Campus, Ludhiana

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

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 Staff
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Annexure IX

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
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Name Designation Discipline
Regional Maize Research and Seed production Centre, Begusarai, Bihar
Dr. Shanker Lal Jat Sr. Scientist & In-charge Agronomy
Mr. Kamal Vats Sr. Technical Assistant (T4)
Mr. Rahul Technical Assistant (T3)
Winter Nursery Centre, Hyderabad
Dr. J.C. Sekhar Principal Scientist & In-charge Entomology
Dr. N. Sunil Principal Scientist Plant Breeding
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 IARI, New Delhi
Staff on Deputation
Name & Designation Time of Deputation Deputation Institute

Smt Seema Khatter 03.11.2020 to 02.11.2022 IARI, New Delhi
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Staff Positions of ICAR-IIMR

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)

Promotion
Type of Post Approved by D/O expenditure In position
Scientific 42 31 11
Administrative 21 8 13
Technical

Supporting
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