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Alceh A

AR H STeraTg TREd & SFTId HHe e iwReT A Hi Rerdr & o 7o § 980 SAfes ET & | 9960 37 Faal §
{ % & S @, g, g ofiT IE H s w9 § SuT H S 2 | 1. .7 9. - AR HehT AHA HeI 2R
T ST Ve AR ARG Fafad AgEer R (THEHAR) v 396 a9-ag Sal afed ey a5 § 9Rd B
TN TR TP T & | IRae ARG G- STgEa TRErsT (W) & 297 3 ST T8 &1 98l HA%H 84
1 3G T 8, ST &9 1957 § & ZAT AT | 3HH LY & 1€ H, T8 HAHA 291 § 901 &l Sl ST Ieqra Waififnai
% forera & I G1TeTH 2 VT 2 | 98 HIAEH TE s qiRAfaedal § qehl & Icarad SN i, Al & ggrEr 34
% fore edem Jetele 2 | 39 FRIEH H AEA F STIA 6 A1 AT ST G & {6 STt a¥ 1950-51 & A 397 H
T I FHA I A 1.73 P oF o1 S 9y 2017-18 § F6&Y 28.75 MiwET oF & w B | W oY @ &
fafer=y &= & Wt 1 ST @ qodll 7T & WY g HEAFH 291 § GEA & GG I B GAEd w3 & A gdq=
AT 1 AT HA B A He@ye! i F91 11 2 | J5 B9 @ UHA-HiE 9B B A1 BT AT § qam § AR
1 ST 1 AT HATGATC & | A SRR B H AT - T el HrEToTe SI7 We e (641 ST =iy |

T & STHTOH & AT T Bal J e F 4§ MR ity @8 | AR qan AgEH qe,
T qEY AT SETET FA TG v R ST O AR SET A & e A Wi, G e Bl
GSiiRd ¥ AR 2 TET © | IR Hoh SR G i qaiieal & 9% qad aF Tear & g fawd
FIAFH & Teq eH N FATH-Td ¢ | FFHAH & GoTHl F RTaOREH % o T & U qER F @ dsed S9-
o7y dfert getd, snfaardt 3u-ais, sggfed st Su-aiern ofiT 337 Afa 70 AXa H QOTaan 9T B ST T S |

e STeraTy URAT § HeR 1 HEa ARG S g ) T8 gAlfad] 1 A H el |39 [ B g HR0T B B
T uF U feE Fie, Bid i F1 SEA© ¢, e 3 e | afar S § 3T T o | e 1 59 ©
forr 331 o oftara & & o © ofiR 391 & fafr= fewedl & #ie & gwiwrd § 99 & [0 SRl HEHH Jad o @ & |
FIT & ATHHAT q T % [0 H5 AT T TXHR & G 1 HIT Hl FRET AR FET7 SURT & 9 SHreds S s
T 2 | 9T H A&l I H G A & [T G AT & Q1 3 Fiel AR Aol 1 (T 31 980 98y 8,
FoTeTepT TR feA-Afafeet Srga S T2l & | 30 AT, @ &l @ 91 %I AT § 7ab1 F go1d1 3 & [, e o=
TR AJHE [T ST T&T & | A1 & ST AT 1 q5Tar 37 & [, AR HHR 9 A A AT @ 8 | FRIE E
Q5% T Te qebeiiihal 1 faebr A o T@r 8 ofY Fpamt @t wasn oenfd wHe gl @ ST wEiand ofiv
WITaTTed HXA & IC HTEToT H0 AT [ [ ST el &, s qaiaeeii Rerar § drTar foer |

§ gegol ARt GRER & AR Q@ SF. B JerE, afEd S T qele ud, A% .79, F ARG § FEw AJEEH
FIEFH F G121 H I ATTH AHET A FITFAH AFIELIT % Qs a=are ¥ sl Whe Il g | § . .
3. ffe, I AerfvRerE (SFET ofiT wad faam), 2f. o, %. fiE, Hews AR as (THUEE) oY SMEHiveTR & A
AT 2T Sl W ST Bk bl Tl AT & £ 3Teh (XY SIcTE SR SOHTE 10, EFella el | ¥ Sereahd Hee AR
IR T SATER ST ST o % UATSAISRY ) o S el ol Iefeh (FIXTe TednT o (o ef2ielle &l € |

Bad. 2
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MISSION

Enhancing the productivity, profitability and
competitiveness of maize and maize-based
7z 8 farming systems with economic and
environmental sustainability

VISION

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

Maize in India has high potential in crop diversification and agricultural sustainability more under changing climate.
It is one of the few crops that finds its use in a broad range of applications as food, vegetable, feed, fodder and in
industries. ICAR [Indian Institute of Maize Research (IIMR), along with its coordinating centres under All India
Coordinated Research Project (AICRP) on maize is leading public sector maize research in India. The ACIRP on
Maize has the honour of being the first of its kind which started in 1957. Since its inception, the program has been
contributing towards development of maize cultivars and production technologies in the country. The program
works both for increasing the production and sustainability of the crop in relevant ecologies. The success of the
program can be gauged from the fact that during 1950051, the maize production of country was 1.73 million metric
tonnes (mt). The same has now reached 28.26 mt in 201718. With the rapidly increasing demand of maize in various
sectors of food and industry, the program is working to meet current challenges to ensure sufficient production of the
crop in the country. There is a large scope of further improvement, primarily by facilitating the adoption of single(
cross hybrids. The issue of crop sustainability needs to be handled by resourceefficient management practices.

Sharing of maize germplasm to various coordinating centres has been a consistent activity of the institute. [IMR is
contributing by registering genetic stocks, hybrids etc. with the NBPGR and PPV & FRA. IIMR is involved in
extension efforts to reach to the farming community. Various programs like Front line demonstration (FLD), Tribal
Subiplan (TSP), Scheduled Caste Sub(Plan (SCSP) and Mera Gaon Mera Gaurav (MGMG) being taken up to carry
the results of research to the stakeholders.

Maize in India and worldwide, is facing new challenges. A cause of concern has been the attack of a new invasive
pest, fall armyworm (Spodoptera frugiperda), which was reported in South India last year. The institute has quickly
acted and has been conducting awareness programs across various parts of the country. The centres and state
departments have been sensitised regarding the pest attack to scouting and control measures. Containing fall
armyworm attack along with other pests and pathogens is very important to meet the demand of maize, which is
increasing every day. Further, to promote maize in the food habits of people, work on specialty corn has been taken
up. To support the dairy industry, fodder maize is being emphasized. Efficient nutrient management technologies are
being developed. Conservation agriculture modules are being developed to encourage farmers to shift towards
maizebased cropping systems and contribute to environmental sustainability at the same time.

On behalf of the entire maize fraternity I express sincere gratitude to Dr. Trilochan Mohapatra, Secretary, DARE &
DG, ICAR for his extensive support in promoting maize research in India. I also convey thanks to Dr. A.K. Singh,
DDG (Crop Sciences), Dr. R.K. Singh ADG (FFC) and all officials of ICAR for their consistent encouragement and
enthusiasm for supporting maize research in India. I thank the editorial team and all staffs of IMR and AICRP [Maize

for their continuous support.

(Sujay Rakshit)

Re.
0823V

T
IIMR



ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH NUAL REPORT 2018-19

HIHIATI- ARAT HeRhl STTHET HEATT ek WfdaaT 2018-19

Mandate

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

including specialty corn.

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

Dissemination of improved technologies, capacity
building and developing linkages.

Coordination of the All India Coordinated
Research Project (AICRP) on Maize and
to carry out extension and outreach programmes
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1.3 .~ ST HeFbT ST T 397 & HefhT Ferad
R I | giE g I B9 & Hias ¢ | T Seed §
AGAR gha TN & TgEaE B T &5 6 W@ e
HHA R HHHH & AR FE e § ssed & %4
Td IEH PIACE H, Slfaw T S aEl & g
il STezed R e, eE § gER a1 AR A
! fafer H-aiiefifedr & foe 728 e el i g
FA & | R, TR W ARG ARG qad AT
IR (TTREITR) § off T FYar © i qehr o
e TIeRTeh o1 T BT H HIE R S e | S
< T YR HEHH % ST Hed IOl FTHA Sl I
R & S +f Seified &

STged JATEN kT Y IehTul

Rl ot WO & USE FEEH F AhAdl SHd Sude
Tz b THEAT IX R Bt & | FaRel g 1 qeaet
R & | ARG R ST R e HT eq Al
TE. TH. UH. 9. &. (CIMMYT), A § 3= g 9%
I Ui dSMafcral, 1.9 37 9- 1 Sifdeh e Fee Her
& Feher AR %l 19 demaferat SR waR STgEfE HE
F%, oIz [qeafaened, STEH § TE & 24 oo THEdS
e dsmatert @ THIaeT fhaT 47 |

FitdeRTE UErgTeT Giaen ik ST=iged st faawor

T omE W o W i Ud o Ao SR B a9
STT5e |IE B ALH.F. 5 T AR d § e
qMEAI-HAFTH. AR AFATI-TEE @Y
ATAlSTh O A Y w9 4 25 Ay, 2018 &
TR TSI &%, BaTETE 8§ Hefehl STvvised Ueis f&ad &l
S R SR T qeY AT qHEe Sl & TS
S S | 295 HERRl dMAfeTal w1 SAEE & FEe @ g
Tee R TN | 39% SfWEl, HE 1-2, 2019 % AR
TR NI B, BTG § HIFhT Y= & [0 Herehl
T Tar a9 & A1 FiTeTT sy ST Rt T
Fore et 3187 HorT ARHl (W1.9.979.9., U.oTE .31,
d. o H.oR.OI.UNAR.d BN AFRE & W) &
gferefEl & 9 & fau vese e mm) 3Ed of@mE,
e & Swed (Frm & Suseliq widvgiE, fomn
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faferee wroT

AT A R ARREE) R 90 Hed e an daeHi
Fl Al FHILT AR G & ST 5 T A A T4 |
SiICTeBTelI=T TSI s, BaXaTE I AR % &1 A1.%. 37 9.
R SR Ui 0T LA FA & [ A e
% T TR AT STERal bl I A ¢ |

TR HETE oht TawaTs 31 fafasiismtor

He 7 fafeT aftaer & 1830 et Sferofic d<tehH, o
e el (FIEieH) & 238 Al dsihH, ThE T B
450 ST ASTR ST e HHT I 31 AR Hl AT
epam T | =t S-Sl | bt T 600 & e Fereh
I & fafsre =Xelt 7 © | 369 S, 150 SRR TH &
AT dseRd (S7) Tfd FR o g% § IR || faf
ST THfedl | T3 AT d9Rd (S4) @i fspiad e m
2124 FICH 3R 24 G deERAl § FUCH SR &
ol AT ATER F i am & fog s e
I ST 1 TS | I A HT TH B/ TR H
T T IRl ATH H B b [Afaeargel FHiedl H o
AT ST T & | E%E HRl & STaed & fafafester &3 &
fote, The R &1 16 TSTA! 1 TSI {61 T qur &
faferse | ST =i wie S el deehAt H S §
TEHTT Fd 9 dSMEa 1 T T E | J& H AR AR
T forehr & e ot F e e e |

Hert faana senn

a 2018-19 & R M H%Y, DMHR 1305, IMHB 1532
3R IMHB 1539 I &5/ f5e fawes afafa (CVRC) &/
femifer ol afergfaa foram mam 2 1 o Uil ST e &
AVT 1 & AVT 11 & r=a e @ qen =t 3t dadl &0
AT T 2018 ST &l 2017-18 F AXH NIVT & AVTI
T =TT R T | gEe AT, & el We HeRh
(QPM) Tl &1 S 11 SR &9 V & AVT 1 & AVT 1T #
T feAm T | @ 2019 % i NIVT & AVT 1 91
T HB BT ¥F AT (BT T | 36 STa &l AT 5
TR T off TR =T T § [IVTM & AVTM &
B CRERIRE

SifereR aFTEl o SO @ foTg S=Tgex

SREl & forg daemedi &= (Sfe wie) & FRm de
BT [l SRET & for =i Sfeotia) demepal i Jedidh
e T | |+t & Sl I WhIR & SMTER W A s

2
Y
i
Jooy
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derpHr, ST 6 Suedl (NN42050-1, EC440638 X CM
117-3-4-1) X wu@E  (JCY 6, BGS337 X UMI
1220) X @R ofdeid  dewedl  (MRCHY5158-2,
Gisseqcef74-2-1, PML-41 &R EC440609) &
I U o o eIl orm 7 | 36eh SFefiel, T 2018
T AT § oHuedl AR ERE AT I & G5E 48 S
TR S T&dl (STRIeIEed) &l ST i T8 | Had T SiHesd
T el & f qem w9 @ Al R 34 SRy J
RN U & Tl HeH TR S s |

T 2018 & AW UCRIS FF & WY 27 SAACEH B
Pl Toad & [d65 HHH GHACT & ded g & 5 | al
SiHeRd, [(E13043/v373) BI09544]-4-2-1-2 (2.5) ud
[(E13118/V373) BIO9544]-5-1-2-2-1(2.5) Wi qm@
T AT 11 SAHICEH FEA Toad & [d6a Tz T 3 |
gl 2018 H T 85F (RH AX) & 06w 30 T& Th
Al SIS dSrBHt P ST B T | g H, St deeh
70120, 70159, 70175 &X 70227 ¥ VY I & (953
gferel T Y | Wl 2018-19 F AR QAT THiE
(Sesamia inferens) % fass HFHM HFHAT & Ted 68 ST
dIHH X 29 ISR B GF BAT T dAd T
SIFIeTEd 382-1 (2..2) SfCRIE ra T AR 22 9wk JarEn
T & [aew 79 gwd 9 | wEtedl H, 17 99
ieRie off 3T 12 Faftar s7aid & faes erfadae-dia o |

iR AATEl o SHEH o Ty Sege sl e

T (N) H0a el & [0 0 Hew@qel 9 7 ¢ |
R ATl ASRH ARG SUANT S H S B &
o, 21 =t ST dSTBH Bl TR gAY 9y T 2018
% N YA Ageee Sl SuaTd AEeie # asmew &
ST = H T | S I AR T -5 TEED
Aol & MER X 2 faw derpAr (DMI 56: ARESH-a
& " ol a@ew@ DMI 8: TRgsH-aad & S
AAfereaeslia) 1 Tea @ T X TRgeH-aad & e
T AR % ERgNE dadH 4 O g @ |
TGS %l e BRHRA (P) 71 w8 gfa & ol T Hew@yqel
Q9 T © | BRERE IHERT 38 d9hH @ TedH F0 &
e M HE A (WM ee|) IRl § aggd
BRSNS HaeH F ST Fb Y BiEhe I B FFTd
40 GBI T Gl (BT AT T el G JUGRT Seaell
% | BML 5 %1 |iew] d9hH &9 5§91 BML 10 %1 %4
HiEhe IYANT EEIT & WY Al Hagnsii a9 & w9 H
T & T |

TUTEET & AT Ut
I=A I TS B F 224 FERH FT O T & (70 TILHIAR
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FRT eI (6T T 14.54% ST A & a1 ot & A=
2.89 § 5.86% % Heg U T | STl A1l H ST & fog
9 & IO, G P a1 AR J qd H qared gaAHF
arel T 45 Al &1 I R T | T deee |
2l ST AT 5.13% & |1 36 T, et & AR P 7w &
0 116 et Bl & Th WS H G B T | 10
TSI o Fcteh T H HA bl Hiskall 0.25 I /100 IH &
R HES IR

TwE N, Tuid @, THEant S T e & fae
100 STFICIE &1 Jedidh AT T | | el ¥ & acd
I AT 67.19% (AQH 8) & 73.18% (BIO 274) % &9
THIZEST |iEdm 19.10% (PMH 2) & 35.10% (CP 777) &
g ot | dswRAt | T @ A 69.3% (LM 16) & 72.1%
(LM 15) & o=, S/af TamEers & JB0 20.95% (HKI
193-1) & 34.70% (LM 13) % &= & |

FdeH GRASHT 238 il FFUCH dSERH & T AT
TS, AR FGUICH & AT Aha FUITH dSTRHT bl Al TE=
%l TS o |

Ukt W URUS YUT InUTRd FAfGEl YA
UIETehIcT ohT HTTERIEhTUT

qRUER o7 %l ITAT HA BU HFRl H ZAIagl ot Srerhia
A vfafed av & AR S T e & 3Agl dad
ZEF IR YOI EFFCTT % 7T e 28 SHICrEY Bl it
fpar T | 28 SfFeR™ # ¥, IR SiMerw (BML 6,
DHM 117, DMRH 1308, DMRH 1301) # &7e81 9-fagt

T ST 9 T 7 DMRH 1308 (61%) iR DMRH
1301 (31%) § I Yot TROTH T 63 T |

HefeRT WEeNST St TUTaT PR & g wie-ufefea
e & WUediehd & faq 3 fafetawr
SrfereuT

TEHIFINEE, T, difaE AR . qEgand el
Tl # IR AU 9§ RO X © | AR A &
e § & AT & HeXoT B Uk & o0, T [9heq & @9 §
Tie-ufefeq Geiamiies qaneii & SUANT f6aT ST T & | 39
Hay #, uH. feE X o, g & TR
T BT Ui AR 6T 71T B | e Heeh & S @ forg
UHrAEHAES CEERied & S/ B T T | 9B d
el sifcrret &1 A & Fe o) 73 fafwefaa &
Tl & & [T, SRTAU 5o ol HEYR ST AR [l
T
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TR T
AT AR} FiE yseT

oM"Y (VH18605, VH18838 X VH171220) R
T (ChR) & Wiy sfcRdl @R w% ameq [(E13118 /
CML474) PMH1, -4-1-1-1-3, ¥4 &% sege (MLB)
% faes 7o wfod a1 i femiaa Aeat |,
TEEITH A ZTEIeHT 2o (10 I /f6 di7) 1 &t
SUER, gAT5 & 45 & a1e FEMIAE Fiad (10 T /e
i) & 991 B, ga & 50 T e SR ET 18.2%
fERHMAEIT 11.4% W/W TaE (THRER 9 325 TEd) 1
ot /&t It 61 9ol B, a8 & 60 fa are T (20%) &
qol B FTET 9T T A 3Hd il AR H 7 42 @
AR oty =me (Juaued) & fos TEEt awE | 9
e T @ M I AR 6 T | 98 diege A2
&Age (MLB) & % ot 9@t o | asf (2016-2018) &
qiiferd fpe 0 fafte=t S Sl 7 SEiREer e (W
Fh) (@ 10%, T afceq (FEgA & &) / 10%,
dfctatfeerm A=TpIeraT (e $1eliE) @ 10% AR g
R (19 =14) (@) 10% THATSE! & % J+Er 9
Q| SR =0 Bl G H doeeEd & yeed § W o
Tefilen Tl ot |

T T HIURH § UINeh UIeY icigehdl ST giteshn
QX S f1 7, S o Wbl hie e 1 U HeeyUl 5eh
2 | AR STIeTE &1 Siq THE e MeET & qr@ @ &
i ThE & fa5s e & o oF 7 age Gifee,
F-81T (p(CA), Boier TfFe iR o o dal &1 aFeM
2 | STMICEY-aE-aE T FRE dEwic d 7 g [
fafer=T Saet oY sraeenait & A1 T S TEEtE qEet &
e ARl SR F AHIE T & faes e
STTAR TE § ST B T € |

At gRsimfaE (fFer e, @it BB1 (76.29 tidew)
R BB2 (74.41 dwH) & q9 ORI & AGE GUE
(LC50) da4 ¥ HD1 (63.31 ddiww) & @rer awme urg
TS | S FEA qIod @ e Al @ ST e e
T |

T3 foTeTes Pie, wie SHian e gt (7.2, f),
% Sliad = 1 AEA W IRREfEl § a4 A w
feRaT T | ST § 9T T T A HHE, A
T T ST Y TR FHT: 4.60, 15.53 3 7.66 & o0t
| X 3T A& 1 ST £ 4.49 3 5.44 fiF, si&f® X
A HTET ehi & Fl St STaf HAT: 32.33 3 33.27
=T off e X 3T 1T 7 A 1.00: 1.28 TR T |
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A IS

TE YOI 3 Gieeh deel Teier

g7 Her & 7 =rEa-g S # o 5, FRE-g
T & T STl IeTedhal (33% ), AEdT (50% )
AR I F FEd (82%) AfE U T | e 9w dd
e SUARI T Sl B Bl 3UA § Big d1edh TG ol 3@
T 9 o Wie i | S v Al & JE § gE ay o
THRTHE® Ukl 3@l T | S s o T6eE & ded
A TR ST g & B 43 X 75% 7% I W
THNHEG T91G UST | TG bl § 33% RG] ABgs
SFITAN & d1& HF-HIHR R Tggrs SR & e o
IR S diF IR oo Mggor STyErT i oo
0T 7 6.9% F ghs @ T | G Y 7 @ @
HIHROT & FarhT ol UeTaR 7 [T S1a9i & STSEnT & g
T 12.6% g Il T |

TR U 3TRICT AR THfT STERI URarsT T

THA GUR

A 2018 & XM, ARG AR T~ T H 311 Fohl
wfaftedl o e AT T ITH 9 HEsih &5 ZR1 220
AR et &= & 91 wfaftedt @ arE fean man ) fafv
sFaenal § qeifha @ T 311 ulfted § 4§, 264 AR
TERHT B A 47 A9 Fonr 1 ot | 27 |eft vfaftedt & adterer
13 ST TlEel § fRa T | T 8 (S) @ awe &K
I O RATE R T qierel S foafed aEel & SR
T & 5 T ¥6 T 2018 ST el & fom 88.9%
o | G 2018 % AR THET R T 305 U H 4§, 105
HHA B AT R T SR R Ted |t & & 11
T F g @ T S o wafaa &E § B e
fomirem afifa (CVRC) a1 &t & forg fifera @ s |
1 2017-18 & ARH, THRHIARY § qg-T&FE T &
fe et 107 wfaftedl queh, Hem SR oRERT SICH HRR
(QPM) Tt & T&a o< g8 | 9T 107 qiereT wiafedy #
q 104 TN TER AR 3 Wffed orEn SEN w9
(QPM) Tt & o oI 82 | T B8 ACHT-3TT Holei
QRO T e foRaT T ST A &t (S7) H 24 T at
T el & o0 SR T | Tedeh &0 bl Hoheral ax &l
T, RATe T T qteroTt S Sfated qXierl & SR 1)
Pl TS S B 92.7% A1 | T 2017-18 & AR TR g
90 wfafteat Iuerer o e & Paa 49 vfaftedt @1 & 37
SFTH TETT % e qEI=Tel febam T |

HHA ST
3 A & AN, [T SHeEw & A uEy a9 |
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(ergsifir @ik 3=4) 9X a1 diws a@ & (RDF @ir 150%
RDF) TX 9diferd fam @ & 2017-18 H, IM 8013 &
TEaR ITR-Uiedl Herl anl (TTsegUsts) # Jaa =% 9
e 9% T | NEPZ ¥, #eq9 ofafy BLH 109 &1 Ye@R
Ao I% | oAfd gl T | Ed% 2018 H, @4 @ty &
SRy SEl 9178, Y-kl Herl & (TTesgdTe)
AR TRIENE & (F518) H 150% AREIE G & el e
J=4 9T 5 (83,000) H WIS 3% A Jea¥ WaI {6 |
Teg SiHezy, IMHQPM 1530 5 NHZ &4 ¥, 749w 3%
4 150% RDF w1 W 9t wesi¥ a1 ASKHi, &ie
B SierEd 5 NWP T 3% § J8a¥ Tee 64T |

Q9 T e ol TR & a8 8 T A San
fopaT T TE g Tl - Giveh q yded T
AT ZEISTT &l 60% TR TH-HihT (R qveh de
STIIANT & I Ud e @ 7 ghg el © | BTl Sedra
QX STS. %1 ST {2 U e SOmierdl H ST Sfer
QT T |

TR~ g HE UMl Chid UM qd S€ed 9
eiepIfere T % OTe 99 918 9 T % 100% ARSI,
(5 o /2aR TMeETE (THATRTH) & SUART § SAfee U (5.
26 T / BHIX) W 5 | T A i Sl 7 THArRuA 10
T /BFRIT. TSlISFe & AT Hahl+Tacil &l 523 %7 & A
T IHANT 3 X T A 5 A T NI @1 Sur
(1.89) foret | &l 9IRa & fow diefeem Seves & Fgege
TRIETT & I Hiel QX I o o1& RCTEI H 9T T foh Hen 3
dictl I qIelREd @ g (120 R/ ) o
36 918 FEA (90 FReEm /29eaR) R = AR AR
T 9 gUF (60 ™ / 3FER) T AHRIS Hiishar &
2 | aiftRerfces e (EI) ST &/, w9-nT )l 3us1 7 48.
6/ @l gfs g2, S # fafrT Hy-mifeafae, gftmm 3 5.
1% & T T F 145.3% T [BEM B AT RO
q iy o |

wepenT § SAffiedhe] HAR AT TZEIST AN & o 1.4.
AT.H. | e SisTier aeh I qedoH TN @l 2017 §
9% [RU 1T & | e T T o ST SR e § e b
god T AR T He Rl 7 33% S6q ARgeH-ie
AT FER TEESH & AR B R @ ergeitad
T GUF § A URCTH 9T gU | G R W AEgee
Pl T /AP @M T AR T Te FaT N Tl © b
el -t PR STy a9 aa © |

O T

werhT | S SR % a6 Wil STEe didl H ges
H & fow, W&l 2017-18 3T @U% 2018 T § 369 HAT
3 385 afqeiid d9wkAT dfed 35 The ¥ A oiE =g
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(weereh), e o wmee (o), $e @ AR o
e (oaued), Jed e iy, (Taeie), TeTe
STa! fieey (TREITH), FHIARaT A% wie (Huaed), g
FENT o e (TUHUEeR), add e (ChR),
FEREH Sed F@eld (THUEAR), dHe W (Hiem),
JreErT T (918 o Sediias Sod deiY (duaeR) &
fre gfe-vifc W FEH B9 & IO B T IEY-HEMR
(aftereiees) & STt Stie feBaT /T | @ 2018 & AR 74,
18 &l 27 oiceiid dewEpa &1 A <ITqdl, THUS! X
AR & et Sferrelt / Aear uferredt aran @ | <& Jraw
16 HH, CEE, THEIUH, ARAR AR THIEAR & [T65
SferIEl /He SiaRIel UIg U | Herhl O USAEHIAR 7 55
Fie fm (damiatoiee) st § @46 2018 & 3R HEal
qreerd (Rawera), T&t 2017-18 & 2R JEET 37939 (df)
A FHT 2018 & AR TARFAT Fofd & faes sfere gt
P @IoT T A Bisd [6aT | G% 2018 & I, NEPZ &
7t 91 faftedt, NWPZ # 103, PZ # 135 sk CWZ # 122
IR 40 TSI ASTHHI T T FIEa! TToeTd & 6 (63T
T | & 2017-18 & AR, 30 UGl URUdEdr, 11 Hey
qRuEEdT AR 7 erEd S qeh (FeS) STt e
T & HT PZ (sEE) R NWPZ (Fm)
[t g & fawes sTia foran @ | St 3 afy
% [T Uecl & 1= &l T8 B8 SISl dsehHl i Wl 2017-18
% AT B Fepmor § St g A | e § e 2018 &
AR SIEITE, TR o JeEm § w6l o & aid
AT B aTel TR HANSERATT & T TBAYT &
e 65 TSI ALBHHT H el (6T T T 11 s
A9ERHl )l TEA &l TS | Fl M | FRal qead & Jae
% for aARgIfesie 18.5 TEE @ 0.3 fiell/ drex o
T ST T T | Bl GIead @l SR i MR Elw
2018 & SR A1 TARHART TNl I &1 SAHCRY & T
F T8 | WiaTemEs (Flubendiamide) 480 Toll (@ 0.2
fireft/ Sitex a1 Oeit 1 & qedidh AR SIS S UerE
3 A H A 3 & e T o T adiE
2018 & 2 B & STICIEE § B STHIaH & AT B
FRTT HIEwIgy, 2aTEm X Hicelge | &l TE |

T 3k SR

A% 9-AHATF A AR o et &
IR BEAICRT, Hewd YoT 3Ye faeT 3T & T 29
TSI ATSEE ATl H ST ¢ | T @ gRE
e (TAUBTETn) & ST 16 T 7 972 At & |
386.6 eF<AY &5 7 FU-Ufth e R T | a-ufh Ses
qeId: Uk i Y, GEH UV e TN, S
9T BRUGAR TeE, Thigd Hie TedEe IR ofq-BEd
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(Ferifi) OX i & | fpET s Rl 9, SRF-ufh
TES | T, W SN} SHd § IU9T o1 T 31.9%, 24.
3% SR 63.4% @11 AEET SHea 7e% (STC) &
ST, 39T & Af=T fewEt ® 2026 fHAMT A AR 6
g fRaT T A 200 EHCAX § ST %A WX
-G HES ARG T U | ggE &I, S IAh /
SgPleAIERl / aTeiaE, TEENE Sk, qY G
TEENE AR P STERCN died FgYET ST Heh
(STC) #risr ¥ SisT-H-3IT HarehT ScIeA bl FaAd B T
S f&m T |

qEieR gddE (TR0E) FEET & ded, Ad T § 25
TTSTETT /AT T ST 1 TE ST 1932 fRami/
TR T qTIfart foha 14T | TEUe rish H 372 BaedX
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TR -Uh e AR BT TSR A aw die o >
500 BFIX W HT-HH (FTTHITT) AR T T Tl
% S-Ufth Yes & " % ¢ 2ge fqana e T
GoR, A% SR YT W T FAFHIE Tl & A9 CHAT
UgE S & U oRue & H e ST W
FEA FREH T AT T o | STet e A H gggei
%! fReReT & I Heer e oY = O SR fon T | He
= doTrd, eREmT, fER SR ST & 6 f J ST9A W 20
Mgt & 2, A, I i, HeeT e & Aerd § A A A
g (MGMG) ®&sH & @f fRar| oiggfed s
SU-AST (THHCE) BEEA A Femn T e Sid
ST ST T % 202 FRART &1 Aria H & [ 3
TSTETOT Wef 3Ye fereier shrish ATl o T |
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CROP IMPROVEMENT

ICARIIIMR is exclusively committed for improvement
of the maize production and productivity in the country.
Genetic enhancement of maize germplasm has been the
major focus of the institute. Germplasm introduction,
characterization, single cross hybrid development for
different agrolécologies with resistance to biotic and
abiotic stresses and quality improvement are the focused
area of research under crop improvement program. The
institute also coordinates the All India Coordinated
Research Project (AICRP) on Maize to address the
regional as well as national issues related to maize. The
institute accomplished significant research progress
under the crop improvement program which is mentioned
below:

Strengthening of germplasm base

Strong germplasm base is the key to success of the
breeding program of any crop. Introduction of exotic
genetic resources and development of new germplasm is a
continuous process. To enrich the Indian maize breeding
program, five accessions of high biomass from CIMMYT,
Mexico, 19 accessions of Euchlaena mexicana from
ICARNational Institute of Biotic Stress Management
and 24 maize high amylose accessions from the Maize
Genetic Stock Center, University of Illinois, USA were
introduced.

Winter nursery facility and germplasm distribution

Distribution of maize germplasm among the AICRP

centres and other public organization is one of the major

mandates of ICARITIMR. ICARIIMR and ICAR[]
NBPGR jointly organized Maize Germplasm Field Day at

WNC, Hyderabad on September 25, 2018, and displayed

295 maize accessions from the National Gene Bank of
NBPGR for selection by participants. Further, Maize

Germplasm Field Day cum Training Programme on maize

breeding was also organized at WNC, Hyderabad during

March 1(2,2019. A total of 3187 maize lines (contributed

by ICARIIMR, AICRP, and CIMMYT) were displayed

for selections by the participants. Further, germplasm of
Teosinte (comprising of Zea mays ssp. parviglumis, Zea

mexicana, and Zea luxurians) and brown mib rib lines

were also shared with scientists from Coimbatore and

Ludhiana. The WNC catered the offseason requirement

for two ICAR institutes and five AICRP centres from

northern India.

Maintenance and diversification of genetic resources

At the institute 1830 yellow inbreds of various maturity,

Executive Summary
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238 Quality Protein Maize (QPM) inbreds, 450 white
maize inbred lines, and 31 white maize populations were
maintained. Over six hundred lines derived from selected
landraces are under various stages of advancement.
Further, 150 early maize inbred lines have been fixed (S7)
and seven different early pools/populations have also
been used for extracting new inbred lines (S4). To
diversify the narrow genetic base of QPM germplasm
molecular diversity in a set of 24 QPM and 24 normal
lines was investigated. Obtained genetic distance
information is being used to select parents to cross among
themselves to derive diverse pools. To diversify the sweet
corn germplasm, 16 cultivars of sweet corn were selfed
and new pedigree crosses between two elite normal and
selected sweet corn inbred lines were attempted. Similar
efforts have been made for baby corn and fodder maize
development.

Hybrid development program

During the years 2018(19, three hybrids, viz., DMRH
1305, IMHB 1532 and IMHB 1539 have been released
and notified by the CVRC. One yellow maize hybrid was
promoted from AVTI to AVTUI and nine yellow hybrids
were promoted from NIVT to AVT! during kharif 2018
and rabi 2017(18, respectively. Further, two QPM hybrids
were also promoted from AVT I to AVT II in Zone II and
Zone. Four QPM hybrids have also been promoted from
NIVT to AVT I for testing during kharif2019. In addition
to that two fodder maize hybrids were also promoted from
IVIM to AVIM in AICRP fodder trial.

Germplasm for combating biotic stresses

Selected Inbred lines were evaluated for different diseases
under artificial inoculation at hot/spot locations. Based on
mean disease score across locations three inbred lines,
each for TLB (NN4205011, EC440638 and CM 1173 4[]
1) and MLB (JCY 6, BGS337 and UMI 1220) and four
inbred lines for charcoal rot (MRCHYS5158(2,
G18seqcef74211, PMLI41, and EC440609) were found
resistant. Further, 48 early maize genotypes were also
screened against MLB and Charcol rot diseases at
Ludhiana in kharif 2018. Only one genotype showed a
moderately resistant reaction to MLB and 34 genotypes
showed moderately resistant to charcoal rot.

Twenty[seven genotypes along with resistant checks were
screened under artificial infestation against Chilo
partellus during kharif 2018. Two genotypes, Viz.,
[(E13043/V373) BIO9544](42(12 (2.5) and
[(E13118/V373) BIO9544](511(21211 (2.5) were found
resistant and 11 were moderately resistant against C.
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partellus. In kharif 2018, 30 early inbred lines were also
screened against stem borer. Among these, inbred lines
70120, 70159, 70175, and 70227 recorded a resistant
reaction against stem borer. Sixtyleight inbreds and 29
land races were evaluated under artificial infestation
against S. inferens during rabi 2018(19. Only one
genotype 3821 (2.2) was resistant and 22 lines were
moderately resistant against S. inferens. Among the
population, 17 were moderately resistant and 12 were
susceptible against S. inferens.

Germplasm screening for combating abiotic stresses

Nitrogen (N) is an important nutrient for crop
productivity. To identify Nitrogen use efficiency (NUE)
in maize inbreds, 21 selected inbred lines were screened
for the second consecutive year under N sufficient and N
deficient conditions during kharif 2018. Based on the
grainyield per se and other physio biochemical traits, two
contrasting lines (DMI 56: highly tolerant to Nlstress;
DMI 8: highly susceptible to N(stress) were identified and
their response to Nistress was further confirmed in
hydroponic culture. Like nitrogen Phosphorus (P) is also
an important nutrient for crop growth. To identify P use
efficient (PUE) lines, 40 inbreds were evaluated under
low phosphate stress using optimized hydroponic culture
under glass house conditions. The study identified BML 5
as a high phosphate use efficient line and BML 10 as a
susceptible line with low phosphate use efficient line.

Breeding for quality

A total of 224 individuals from high oil population were
evaluated for oil content through NMR. Oil content
ranged from 2.89 to 5.86% with a mean value of 4.54%.
Top 45 individuals with the highest index representing ear
weight, ear length, and oil content were selected to
advance next generation. The mean oil content of selected
individuals was 5.13%. Further, a set of 116 inbred lines
were evaluated for kernel methionine content and 10
inbreds recorded methionine concentration of more than
0.25 g/100 g ofthe tissue sample.

One hundred genotypes were evaluated for the starch
profile, viz., starch, amylose, and amylopectin. The starch
content of maize hybrids ranged from 67.19% (AQH 8) to
73.18% (BIO 274). Amylose concentration ranged from
19.10% (PMH 2) to 35.10% (CP 777). The starch content
of inbreds ranged from 69.3% (LM 16) to 72.1% (LM 15),
whereas the amylose content ranges from 20.95% (HKI
19311)t0 34.70% (LM 13).

As part of the QPM project, a set of 238 yellow QPM lines
were screened for tryptophan content and the promising
orange lines were identified. In addition to orange QPM
lines, white QPM lines were also identified.

Standardization of in vitro regeneration protocol in
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maize using mature embryo

In vitro regeneration protocol in maize using mature
embryos has shown good lead during the reporting year. A
total of 28 genotypes were evaluated for in vitro callus
induction and regeneration capability. Out of 28
genotypes, good in vitro callus induction was obtained in
four genotypes (BML6, DHMI117, DMRHI1308,
DMRH1301) and best regeneration result was recorded in
DMRH1308 (61%) and DMRH1301 (31%).

In silico characterization to screen feed-additive
therapeutics for quality control of maize silage

Mycobacterium complex organisms include M. bovis and
M. tuberculosis, which cause infection in animals and
humans and vice versa. To prevent transmission of
tuberculosis through maize silage, feedladditive
antibiotics may be explored as an option. In this regard,
ribonuclease P of M. bovis and M. tuberculosis has been
structure modelled. Binding affinities of aminoglycoside
antibiotics has been deciphered for protein component. To
explore novel therapeutics in order to address the
challenge of already developed resistances, RNA
component has been characterized computationally.

CROPPRODUCTION
Cropping system and Nutrient management

Compared to the ricelwheat system, increased system
productivity (up to 33%), profitability (up to 50 %) and
water saving (82 %) was observed in the maizelwheat
system in Indo[Gangatic plains. The yield of baby corn
was not significantly affected by different organic nutrient
management treatments, while sweet corn has given a
negative response with organic nutrient sources in the
second year of the experiment. Normal maize and wheat
suffered yield reduction under organic nutrient
management with up to 43 and 75%, respectively. The
application of the 33% basal nitrogen followed by Green
Seeker guided N application in maize significantly
increased the grain yield of kharif maize by 6.9% over the
traditional recommended three split N application (RDN).
The enhancement in maize yield was significantly higher
with the retention of the residue by 12.6% over no fesidue
application in conservation agriculture.

CROPPROTECTION
Disease and pest management

Three hybrids (VH18605, VH18838, and VH171220)
were found resistant against charcoal rot (ChR) and one
line [(E13118/CML474) PMHI1]41M11113] was
moderately resistant against maydis leaf blight (MLB).
Among different modules developed, IDM module [Seed
treatment with Trichoderma harzianum (10gm/kg of
seed), foliar spray of Pseudomonas fluorescens (10gm/L

“;'4!\.:
9855*

AT
IIMR



AT - AT Wefehl STTHEMT HEAT

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

of water) at45 DAS, foliar spray of Azoxystrobin 18.2% +
Difenconazole 11.4% w/w SC (Amistar Top 325 SC)
Iml/L of water at 50 DAS, foliar spray of cow urine (20%)
at 60 DAS] was effective and showed significant disease
control against banded leaf and sheath blight (BLSB)
over chemical module in Delhi and Karnal. The same
module was effective against MLB as well. Among
different biolproducts tested over three years (20160]
2018), Azadiracta indica (neem extracts) @10%, Allium
sativum (garlic cloves) @10%, Polyalthia longifolia
(False Ashoka) @10% and Parthenium hysterophorus
(congress grass) @ 10% were found effective against
MLB. Leaf stripping technique was effective in the
management of BLSB compared to unstripped check.

The crop protection program gave emphasis on Host Plant
Resistance based approaches which are an important
component of integrated pest management. Biochemical
profiling of maize genotypes indicated that bound
phenolics, p[CA, ferulic acid, and total tannin content
contributes to the maize defense mechanism against S.
inferens. Genotype!by[biochemical factor biplot showed
that the data of biochemical parameters measured in
different tissues and stages could be able to group the
maize genotypes according to their reaction to S. inferens.

The lethal dose (LC,,) of native strains of Bacillus
thuringiensis (var. kurstaki),viz., BB1 (76.29 ppm) and
BB2 (74.41 ppm) was found at par with the reference
strain HD1 (63.31 ppm), determined on neonate larvae of
C. partellus.

Biology of new invasive pest, fall armyworm
[Spodoptera frugiperda (J.E.Smith)] was studied on baby
corn under laboratory conditions. The average incubation,
larval and pupal periods of fall armyworm were 4.60,
15.53 and 7.66 days, respectively. The average longevity
of male and female was 4.49 and 5.44 days whereas total
life period was 32.33 and 33.27 days for male and female
adults, respectively. Sexlratio of male to female was
1.00:1.28.

AICRP on Maize
Crop Improvement

During kharif 2018, 311 maize entries were evaluated in
all India coordinated trials, among them, 220 were
contributed by public and 91 by the private sector. Out of
311 entries evaluated in different stages, 264 were normal
and 47 in specialty corns. All these entries were tested in
13 breeding trials. The success rate of each zone was
calculated based on trials allotted versus reported and
overall it was 88.9% for kharif2018 breeding trials. Out of
305 hybrids tested during kharif 2018, 105 hybrids were
promoted and 11 hybrids were identified by Varietal
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identification Committee and further these will be
released by CVRAC for cultivation in their respective
zones. During rabi 2017118, total of 107 entries were
received for multilocation evaluation in AICRP under
late, medium and quality protein maize (QPM) trials. Of
107 testentries, 104 were received in Normal and 3 entries
in QPM trials. Total six different breeding trials were
constituted and put for evaluation at 24 test centres across
the four zones. The success rate of each zone was
calculated based on trials allotted versus reported and
overall it was 92.7%. There were 90 entries available for
promotion during rabi 2017118, out of which only 49
entries were promoted to their advance stage of testing.

Crop Production

During the period, pre(released genotypes were tested at
two densities (recommended and high) and two nutrient
levels (RDF and 150% RDF). In rabi 2017018, IM 8013
showed significantly higher yields over best check in
NWPZ. In NEPZ, the medium duration BLH 109 was
significantly superior over best checks. In kharif season
2018, long duration genotype DKC 9178 performed
significantly better to 150% RDF dose with high plant
density (83,000) over best check in North Western Plain
Zone (NWPZ) and Peninsular Zone (PZ). QPM genotype
IMHQPM 1530 in NHZ showed superior performance at
150% RDF over best checks. In sweet corn, in NWPZ,
genotype ASKH1 was significantly superior over best
checks.

In long/term experiment at different agroleécologies,
mixed response of nutrient management was observed
and it was found that Site[specific nutrient management
(SSNM) and 60% recommended a dose of nitrogen +
green seeker (GS) guided nutrient application
significantly increased yield and net returns over RDF.
However, effect of tillage is inconsistent across locations
and cropping system.

Completion of five years of experimentation in integrated
nutrient management in maize wheat cropping system,
significantly higher maize grain yield (5.26 t/ha) was
obtained with 100% RDF + 5 t/ha FYM. On the contrary,
the economic analysis showed a new path for organic
cultivation of maize and in the third consecutive year, it
was found that maize + cowpea as an intercrop with FYM
10 t/ha + Azotobacter resulted in highest net returns and
Benefit to Cost (B:C) ratio of maize (1.89). Completion of
three years of experimentation in optimization of
potassium fertilization for eastern India, results showed
that maize responded positively to higher potassium doses
at Dholi (120 kg/ha) followed by at Kalyani (90 kg/ha)
and to lower dose at Ranchi and Ambikapur (60 kg/ha).

Results revealed that by the adoption of ecological
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intensification (EI), maize yield increased by 48.6%,
ranging from 5.1% at Ludhiana to as high as 145.3% at
Imphal over the existing farmers' practices in various
agrolécologies.

In validation experiments on the calibration curve
developed at IIMR for optical sensor(based nitrogen
application in maize were initiated in kharif 2017, it was
found that the application of nitrogen (N) as 33% basal N
+ Green Seeker (GS) based N application at knee high and
tasselling stages at Bajaura and Ludhiana resulted in at par
performance with Recommended Dose of Fertilizers
(RDF). Nitrogen saving/optimization was observed at all
locations and thus it can be inferred that the GS based
application curve developed is working.

Crop Protection

To identify resistant germplasm sources against major
diseases, 35 trials including 369 hybrids and 385 inbred
lines in both rabi 2017118 and kharif 2018 were screened
against maydis leaf blight (MLB), Turcicum leaf blight
(TLB) , banded leaf and sheath blight (BLSB), sorghum
downy mildew (SDM), Rajasthan downy mildew (RDM),
curvularia leaf spot (CLS), post/flowering stalk rot
(PFSR), charcoal rot (ChR), fusarium stalk rot (FSR),
common rust(CR), polysora rust (PR) and bacterial stalk
rot (BSR) under artificially created epiphytotics at hot
spot locations. During kharif 2018 74, 18 and 27 inbred
lines were resistant /moderately resistant against TLB,
MLB and ChR, respectively. In Rabi season, 16 hybrids
were found resistant/ moderately resistant against TLB,
SDM, ChR and FSR.

The major entomological research in AICRP on maize
focused on the search for resistance sources against
Chilopartellus (Swinhoe) during kharif 2018, Sesamia
inferens Walker during rabi 201718 and Atherigona sp.
Spring 2018. During kharif 2018, a total of 91 entries in
NEPZ, 103 in NWPZ, 135 in PZ and 122 in CWZ and 40
inbred lines were evaluated against C. partellus. Thirty
late maturity, 11 medium maturity, and 7 QPM cultivars
were screened under artificial infestation against S.
inferens at PZ (Hyderabad) and NWPZ (Karnal) during
rabi 2017(18. Six inbred lines shortlisted earlier for S.
inferens resistance were screened under artificial
infestation during rabi 2017(18. Sixty[five inbred lines
were evaluated against shoot fly, Atherigona sp. during
Spring 2018 at Delhi and Atherigonanaqvii Steyskal at
Ludhiana under natural infestation with fish meal
attractant and 11 inbred lines were identified.
Chlorantraniliprole 18.5 SC @ 0.3ml/l was found
effective for the management of C. partellus across the
locations. The population dynamics of C. partellus was
monitored on two genotypes during kharif 2018 at seven
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AICRP locations. Flubendiamide 480 SC @ 0.2ml/l was
found effective against S. inferens in terms of leaf injury
rating and grain yield. The incidence of fall armyworm
was monitored in maize genotypes during kharif 2018 at
Coimbatore, Hyderabad and Kolhapur.

EXTENSIONAND OUTREACH

The ICARIIMR has strong outreach activities involving
the technology transfer, critical input distribution and
capacity building for maize farmers and other
stakeholders. The frontline demonstrations (FLDs) under
NFSM were conducted on 386.6 ha area spread over 16
states involving 972 farmers during three seasons. The
FLDs were focused on single cross hybrids, micronutrient
application, postiemergence weed management,
integrated pest management and intercropping. The yield
gains in FLDs over the farmer practice were 31.9%,
24.3% and 63.4% during kharif, rabi and spring season,
respectively. Under Scheduled Tribe Component (STC),
36 farmers training programmes were conducted in
different parts of the country benefiting 2026 tribal
farmers and FLDs were conducted on over 200 ha. Inputs
including seed, biofertilizer/ biopesticides/ botanicals,
chemical fertilizer, plant protection chemical and farm
implements were emphasized to address seed[folseed
maize production in the STC programme.

Under the NEH programme, 25 trainings/national
workshops were conducted in seven states and 1932
farmers/stakeholders were benefited. FLDs were
conducted on 372 ha in NEH programme and inputs were
distributed to conduct intercropping and quality protein
maize FLDs on > 500 ha in the coming season. A
collaborative programme on “Maize production in NEH
region for sustainable livestock production” was also
initiated with NRC on a pig, NRC on Yak and NRC on
Mithun, where the emphasis was laid on fodder and feed
on maize for the livestock sustainability in the NEH
region. The institute implemented the Mera Gaon Mera
Gaurav (MGMG) program in 20 villages adopted in the 6
districts of Punjab, Haryana, Bihar, and Telangana
through visits, email, phone calls, messages, etc.
Scheduled Caste Sub(Plan (SCSP) program was also
carried out and three training/input distribution
programme were conducted benefiting 202 farmers of
Scheduled Caste community.
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CROP IMPROVEMENT

Maize Genetic Resource Management

Introduction of germplasm

To enrich the existing maize germplasm at ICARTIMR,
Ludhiana, five accessions possessing high biomass of
Jala landraces (Import Permit No. 010/2018) were
procured from CIMMYT, Mexico through standard
material transfer agreement (SMTA) in June 2018. The
procured germplasm was assigned exotic collection
(EC) number i.e. EC949677 to EC949681 by NBPGR,
New Delhi to maintain the germplasm identity. Nineteen
accessions of Euchlaena mexicana were also procured
from ICARI[National Institute of Biotic Stress
Management (IC0512014 to IC0512024 and IC0512026
to IC0512034) during July 2018. In addition to these 24
maize high amylose accessions were imported from the
Maize Genetic Stock Center, University of Illinois,
USA.

Characterization of germplasm

Two hundred and ninety five accessions from NBPGR
Gene Bank were characterized and evaluated during
kharif 2018 in augmented block design along with four
checks, viz.,,LM 13,LM 14, PMH 1 and Prabhatat WNC,
Hyderabad. The details of promising accessions are
givenin Table1.1.

Degree Days (GDD), season and year of evaluation
along with other characteristics.

Sharing of germplasm

ICAROIMR and ICARINBPGR jointly organized
Maize Germplasm Field Day at Winter Nursery Centre
of ICARIIMR, Hyderabad on 25" September 2018
(Figure 1.1). Two hundred ninety five maize accessions
from the National Gene Bank (NGB) of NBPGR, New

- ” ¥ §. \ v G 3

Figure 1.1: Maize Germplasm Field Day at Winter Nursery Centre,
Hyderabad
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Table 1.1: The list of promising accessions from NBPGR Gene Bank identified at Hyderabad during kharif 2018

Trait Accession Number(s)
1C0262026, 1C0262034, 1C0262352, 1C0262027
1C0262034, 1C0262027

1C0075113 (280)

Days to anthesis (Early 41 days)
Days to Silking (41 days)
1000 seed weight (g)

Grain yield per plant (g) 1C0282317 (128)
Plant height (cm) 1C0282359 (76)
Ear length (cm) 1C0282339 (20.3)
Ear width (cm) 1C0282339 (5.7)
Cob yield per plant (g) IC0075144 (390)

Delhi under the CRP[Agro biodiversity project were
displayed. A “Germplasm Information and Field Data
Book” containing the passport information of the
accessions and the data recorded in the current season
was provided to the participants in order to help them in
making selections. Thirty two participants participated
inthe field day.

Further, Maize Germplasm Field Day cum Training
Programme on Maize Breeding was also organized at

Documentation of information on germplasm

Characteristics of inbred lines of the institute are being
systematically documented and maintained in the form
of a Decision Support System of Maize Inbred
Germplasm. During 2018019, 113 maize inbred lines
with full pedigree were documented in the research
database. The database is now hosted on the ICAR server
at https://krishi.icar.gov.in/wnciimr. The database has
been provided with information regarding Growing
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Winter Nursery Centre of ICARIIMR, Hyderabad
during March 112, 2019 (Figure 1.2). Forty eight
participants from public sector participated in the field
day. A total of 3187 maize lines (contributed by IIMR,
AICRP and CIMMYT) were displayed for selections by
the participants. Participants indented the selected
germplasm. The participants were provided on hand
training on various maize breeding aspects including
handling of automation system (Figure 1.3)

Figure 1.2: Maize Germplasm Field Day cum Training Programme
on Maize Breeding organized at Winter Nursery Centre, Hyderabad
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addition 31 white maize populations were also
maintained through bulk pollination. Further, 16 parents
of 15 released/pipeline hybrids, RILs mapping
population of size 283 for MLB and popping trait and
278 for MLB and yield contributing traits, and 376 and
197 families for drought tolerance and high tryptophan
contents traits, respectively are being maintained.
Diversification and advancement

Six hundred and eight lines derived from selected
landraces from National Gene Bank, NBPGR are under
various stages of advancement. Further, 150 early maize
inbred lines have been fixed through generation
advancement (S7) and seven different early
pools/populations have been used for extracting new
inbred lines through selfing (generation S4). Wild
species are also being used in crosses to derive new
inbred lines. The 32 F, single plant selection derived
from cross between 60 inbred lines and wild species, Zea
mexicana after selfing are being advanced during rabi
2017118 (Figure 1.4).

Figure 1.3: Hands on training of participants on maize
automation system

Further, germplasm of Teosinte (comprising of Zea mays
ssp. parviglumis, Zea mexicana and Zea luxurians) and
brown mib rib lines were also shared with scientists from
Coimbatore and Ludhiana.

Development, maintenance and diversification of
genetic resources

Maintenance

Genetic resources are the backbone of any breeding
programme. At the institute 2250 yellow maize inbred
lines of early, medium and late duration including some
released inbreds, 238 QPM, 450 white and 40 popcorn
inbred lines were maintained through selfpollination. In

Figure 1.4: Diversification of maize inbred lines using the wild
species; a: 1C621036 Zea mexicana, b: 1C621038 Zea mexicana;
c: 1C621049 Zea mexicana

To diversify the narrow genetic base of QPM germplasm
using normal inbred lines a set of 24 QPM and 24 normal
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Figure 1.5: Grouping of OPM and normal maize germplasm
using SSR markers
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lines were used for molecular characterization with SSR
markers (Figure 1.5). The genetic distance of QPM and
normal lines based on diversity analysis is being used to
select parents to cross among themselves to derive
diverse pools.

In order to diversify the sweet corn germplasm, 16 sweet
corn cultivars were selfed for development of novel
sweet corn germplasm. The name of hybrids and OPVs
which were selfed for inbred line development are
Mishthi, Mithas, Hybrid Golden Sweet Corn, Hybrid 2,
Nuzi 205, Top Sweet, Sugar Sweet, BSCH416084,
BSCH 320, BSCH416078, BSCH119, FSCH 91,
FSCH?75, Priya, Madhuri and WOSC. In addition, new
pedigree crosses between two elite normal maize inbred
lines and selected sweet corn inbred lines were
attempted to further widen the sweet corn germplasm
base. The details of the pedigree crosses are LM 13 x D
373, LM 13 xM11,LM 13 x M4,LM 13 x M6, LM 13 x
MIIT1,LM 13 x SCS1,LM 14 x D37(3,LM 14 x M11,
LM 14 xM4,LM 14 x M6,LM 14 x M9[T2 and LM 14 x
SCPIIT2.

Hybrid development programme
Hybrids released/notified

During the years 201819, three hybrids of ICARIIMR
(Figure 1.6a, 1.6b and 1.6¢) have been released and
notified by the 80" CVRC meeting held on 10" August,

Table 1.2: Hybrids released during 2018-19

2018. The details of the hybrids are given below in Table
1.2.

Hybrids promoted under AICRPtesting

One yellow maize hybrid (IMHBGI17KI[15) was
promoted from AVT(I to AVTII and nine yellow hybrids
(IMHSBI17R19, IMHSB17R[16, IMHSBI17RI8,
IMHSB17R[17, IMHSBI17R[5, IMHSB17R14,
IMHSB(17R 19, IMHSB17R[3, IMHSBI[17R4 and
IMHSB17R[8) were promoted from NIVT to AVTII
during kharif 2018 and rabi 2017018, respectively.
Further, two QPM hybrids (IIMRQPMH 1705 and
IIMRQPMH 1708) were promoted from AVT Ito AVT II
in Zone IT and Zone V for testing during kharif2019 and
four QPM Hybrids, viz.,, IQPMHI[81 (Zone II),
IQPMH 1812 (Zone II, 11 & V), IQPMH 183 (Zone II),
and IQPMHI[18(4 (Zone II) have been promoted from
NIVT to AVT I for testing during kharif2019. In addition
to that two fodder maize hybrids (IMHBG[18KF[1 and
IMHBGI[18KF[2) were also promoted from IVTM to
AVTM in AICRP fodder trial.

Heterotic grouping of inbred lines-Medium to late group
A set of 54 inbred lines were crosses to four testers, viz.,
LM 13, LM 14, LM 17 and LM 19 to understand the
behaviour of inbred lines and testers with respect to
general and specific combining ability. The testcrosses
were evaluated at three locations, viz., Hyderabad, New

SL Hybrid Name Type of corn Yield Growing Maturity Growing ecologies
No. (t/ha) season Group
1 DMRH 1305 Field corn 6.0 Kharif Early Northern Hill Zone
(Yellow)
2 IMHB 1532 Baby corn 2.0" Kharif Medium North West Plain & Central
Western Zone
3 IMHB 1539 Baby corn 1.5% Kharif Early Northern Hill Zone

* dehusked baby corn

(a) (b) (©)
Figure 1.6: Hybrids (a: DMRH, b: IMHB 1532 c: 1305IMHB 1539) released during 2018-19 by ICAR-IIMR
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Delhi and Ludhiana during kharif 2018. The grain yield
data of test[¢rosses were analysed locationlwise and
over locations (combined analysis) and GCA and SCA
parameters were estimated. The GCA of testers varied
from location to location for inbred lines and testers. The
GGE biplot based on location/wise and also combined
analysis consistently has shown LM 13 and LM 14 in
opposite direction (group), which indicates that LM 13
and LM 14 are highly heterotic to each other and they can
be used for grouping of inbred lines into different
heterotic groups (Figure 1.7).

AXIS229.9%

AXIS14896 %

Figure 1.7: Heterotic pattern of inbred lines and testers based
on pooled analysis

Heterotic grouping of inbred lines - Early group
Further, to classify the early maize inbred lines in
heterotic groups, 45 lines have been crossed with testers
of two maturity groups (early: V373 and V 390, late: LM
13 and LM 14) to generate 180 hybrid combinations
during spring 2018. The hybrids were evaluated in kharif
2018 at Ludhiana, Ambikapur and Pantnagar. The
information of heterotic pattern of the lines is described
asbelow:

Heterotic grouping with V373 and V390

At Ambikapur Group A (V 373) has inbred lines 70098,
70117, 70255, and 123005, whereas Group B (V 390)
has 70485,70062, and 104003 lines. At Pantnagar Group
A (V373)has 70098, 70062, 70117, 123005 and 104003
inbred lines, whereas Group B (V 390) has 70485 and
70255 lines. At Ludhiana, Group A (V 373) has 70098,
70485, 70303, 70156, 70065, 70562, 104020, 70151,
70381,and 70217 inbred lines, whereas Group B (V 390)
has 70600, 70062, 70117,70458,70547,70255, 123005,
104003, 70513, and 104118 inbred lines. Individual
inbred line found to change its grouping in different
locations.

qftieh gfaaaT 2018-19
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Heterotic grouping with LM 13 and LM 14

At Ambikapur Group A (LM 13) has inbred lines 70156,
70545, 123023, 70304, 70147, 70150 and 70217
whereas Group B (LM 14) has 70600, 70117, 70458,
70547, 70595, 70255, 70307, 70301, 123005 and
104003 lines. At Pantnagar group A (LM 13) has 70117,
70156,70545,70255,70304,70301, 70150, and 123023
inbred lines, whereas group B (LM 14) has 70217,
70458, 70547, 70595, 70600, 104003, 70147, 123005,
and 70307 lines.

Multilocation testing of experimental yellow maize
hybrids

Early hybrid trial

Inspring 2018, 30 early maize inbred lines were crossed
with two testers (V 373 and V 391). Number of hybrids
could be developed was 47. In kharif 2018, these 47
hybrids were evaluated with two checks, VH 45 and VH
47. Though seven hybrids showed superiority over the
best check, however none of the hybrids were
significantly superior over the check (Table 1.3).

Table 1.3: Hybrid performance compared to the
best check (VH-47)

SL Hybrids Grain Yield/ha  Superiority
No. (Kg) (%)
1 70257 x V(391 6680 34
2 70377 x V391 6444 30
3 70082 x V(373 5969 20
4 70082 x V(391 5836 17
5 70351 x V1391 5607 13
6 70483 x V(391 5576 12
7 70117 x CML425 5583 12
VH47 (Check) 4971 O

CD (5%) 2141

Medium and late hybrid trial

Fifty six single cross experimental maize hybrids of
medium and late maturity were developed and evaluated
along with four standard checks at Begusarai, Dholi and
Sabour during rabi 2017(18. The same set of hybrids was
also evaluated under bigger plot size (12 m’) in
demonstration plot. Eleven hybrids showed superiority
for mean yield over the best check over the three
locations, whereas 8 hybrids at Begusarai, 10 hybrids at
Sabour and 18 hybrids at Dholi out yielded the best check
hybrid (Table 1.4).
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Table 1.4: Superior single cross maize hybrid combinations under multilocation testing during rabi 2017-18
S.No. Hybrid combination Grain yield (Q/ha) - S::s,):: ll;):sl:y
Begusarai Sabour Dholi (De],?;,eog:ss;l;zon) Mean Check(%)
1 IMLSBI4062 x T3 119.00 90.20 83.00 121.92 103.50 14.29
2 IMLSB40601 x T9 113.60 109.8 68.30 109.75 100.40 10.79
3 IMLSBI1119x T4 109.90 96.50 85.90 106.00 99.60 9.89
4 IMLSBI34313 x T4 103.50 91.50 86.70 105.83 96.90 6.94
5 IMLSBI8311 x T4 107.50 91.10 74.80 109.08 95.60 5.55
6 IMLSBI[17312 x T4 95.30 95.80 82.00 102.33 93.90 3.59
7 IMLSBI[45712 x T9 104.20 89.50 75.50 103.50 93.20 2.82
8 IMLSBI[617 x IMLSB[406 112.60 90.60 65.40 103.33 93.00 2.65
9 IMLSBI274(1 x T4 92.00 101.80 73.40 104.58 92.90 2.57
10 IMLSBI(342(2(1 x T4 94.70 94.90 79.00 101.17 92.40 2.04
11 CMG x 180 x IMLSBI310(1 86.00 97.60 83.80 100.33 91.90 1.45
DHM1117 (Check(1) 79.90 85.00 74.40 82.08 80.30 O
BI09544 (Check[2) 80.00 95.40 69.10 91.50 84.00 O
P13396(Check(3) 98.40 93.50 69.60 97.50 89.70 O
DKC9081 (Check[4) 102.10 87.30 75.10 98.00 90.60 O
Mean 89.60 83.13 71.14 O 81.29 O
CV 13.64 18.53 19.61 g 17.26 O
CD (5%) 7.71 9.61 10.68 9.33 O
White maize hybrid trial Udaipur and Godhra; Set(2 at Ludhiana, Delhi,

Two sets of diallel crosses (Set(1: 171 and Set2: 210)  Hyderabad and Udaipur) during kharif 2018. Four
were generated from 19 (early to medium) and 21 (Late ~ hybrids in Set2 and six in Set'1 were identified with
maturity) inbred lines. These two sets along with checks ~ >5% and >10 % superiority over the best check,
(Set[1: BIO605, DKC 7074, BIO 9544; Set(2: NK 6240,  respectively (Table 1.5). Inbred line, GM 137C1 and
CMH(08/282, CMH[08287, BIO 9682) were evaluated ~ CML 340 in Set[1and GM 243CS and GM 61C2 in Set(2
in four different locations (Set[lat Ludhiana, Delhi,  wereidentified as best combiner with high GCA.

Table 1.5: Superior white maize hybrids over best check

SL. SET-2 SL. SET-1
No. No.
Hybrids Yield Superiority (%) Hybrids Yield Superiority (%)
1 S2H162 104.99 14.45 1 S1H14 74.50 29.95
2 S2H17 99.97 8.98 2 S1H50 71.24 24.26
3 S2H168 99.27 8.22 3 S1H162 69.59 21.38
4 S2H133 98.30 7.16 4 S1H171 66.64 16.24
5 BIO9682 (check) 91.73 O 5 S1H122 64.97 13.33
6 S1H125 63.24 10.32
7 BIO9544 (check) 57.33

CD (5%) 12.53 CD (5%) 10.03
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OPM hybridtrial

Actrial of 330 QPM experimental hybrids was conducted
during kharif 2018 at two locations i.e. Ludhiana and
Hyderabad. Five and fifteen hybrids showed significant
superiority over the check at Ludhiana and Hyderabad,
respectively (Table 1.6).

Table 1.6: Promising QPM hybrids identified
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were found to be sterile, 23 were semilfertile and 49 were
totally fertile (Figure 1.8). The 27 lines producing sterile
test crosses were grouped as B line while 49 lines giving
fertile test crosses were grouped as R line. With respect
to baby corn traits, CMS lines will be used in commercial
baby corn hybrid production. The identified maintainer
lines are being converted to CMS background.

Ludhiana Hyderabad

SL Entry Yield SL Entry Yield
No. (Q/ha) No. (Q/ha)
1 DQL 2032 x DQL 2292 83.40* 1 DQL 217012 x DQL 2313 108.20*
2 DQL 210511 x DQL 2309 76.50%* 2 DQL 2124 x DQL 2292 104.00*
3 DQL 210511 x DQL 2311 74.70%* 3 DQL 2241 x DQL 2292 101.60%*
4 DQL 2097 x DQL 2311 74.30* 4 DQL 2018 x DQL 2317 100.60*
5 DQL 2070 x DQL 2316 73.30%* 5 DQL 2192 x DQL 2311 98.30%*
6 DQL 211311 x DQL 2313 72.30 6 DQL 2111 x DQL 2292 96.00*
7 DQL 2160 x DQL 2307 72.10 7 DQL 2180 xDQL 2302 95.40%*
8 DQL 20181 x DQL 2292 71.10 8 DQL 2180 x DQL 2311 95.20%*
9 DQL 217012 x DQL 2292 70.40 9 DQL 2234 x DQL 2293 94.80*
10 DQL 2070 x DQL 2302 69.80 10 DQL 223411 x DQL 2292 94.50*
11 DQL 2157 x DQL 2299 68.50 11 DQL 2014 x DQL 2301 93.50%*
12 DQL 201711 x DQL 2311 68.10 12 DQL 223411 x DQL 2304 93.20*
13 DQL 2205 x DQL 2292 67.50 13 DQL 2262 x DQL 2316 92.40%*
14 DQL 2157 x DQL 2317 67.10 14 DQL 2234 1 x DQL 2303 92.10%*
15 DQL 2260 x DQL 2306 66.30 15 DQL 2157 x DQL 2306 91.90*

HQPM 7 (Check) 58.00 HQPM 7 (Check) 81.20

CD (5%) 14.40 CD (5%) 10.60

CvV 18.50 (0)% 19.20

Specialty corn breeding
Baby corn breeding

A total of 99 Indian maize lines were test crossed with
CMS lines. Based on the tassel morphology, seed setting
upon selfing and pollen viability test, 27 test crosses

Figure 1.8: Fertile (a) and sterile (b) tassels of testcrosses
of maize lines with CMS lines

For diversification and derivation of new baby corn
inbred lines, 45 new early generation segregants are
being derived (S, and S, stage) from double crosses and
through selfing of hybrids. In kharif 2018, 37 hybrids

Figure 1.9: Superior baby corn hybrids (a: 0598C1-30 x 0651C1-30;
0555C1-30 x 0598C1-30) over the commercial checks
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including three checks were evaluated at three locations,
viz., Ludhiana, Pantnagar and Ambikapur. Among the 37
hybrids, two (0598C130 x 0651C1[30 and 0544C1130
x 0651C1130) were found superior over the commercial
checks with good baby corn traits (Figure 1.9).

Sweet corn breeding

Thirty experimental sweet corn crosses were evaluated
at New Delhi in RBD design with three replications
during kharif 2018 against check hybrid Mishthi, a
popular sweet corn hybrid. Based on single year and

single location data, four hybrids, viz., M4 x M11, M11

x D373, M4 x M2, M11 x M6, and M11 x SPITI
showed 8.6 to 16 % superiority over Mishthi for green
earyield with yield range between 10.0 and 10.8 t/ha.
Fodder maize breeding

Atrial for evaluation of 47 landraces with African Tall as
check was conducted under RBD with three replications
in spring 2018 at IMR, Ludhiana. Out of 47, 9 superior
landraces with >10% superiority were identified. These
are PAU17128, 157INLMI[59 (2), 126[NLMI[13 (A),
153INLM (58 (4), 132INLM 21 (A), 134[INLM 22, 137(]

Figure 1.10: Wide crosses between Zea parviglumis and promising
fodder maize inbred lines exhibiting higher tiller numbers
NLMI25, 143INLMI[51 and 151INLMI[58 (2) . The
biochemical analysis of these superior landraces
revealed that 137(NLM (25 has better digestibility with
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low lignin (4.7%) and Neutral Detergent Fibre (NDF:
58.5%) as compared to check, African Tall (Lignin: 5.7%
and NDF: 67.5%). To harness the tillering and multildut
ability, crosses with promising fodder maize inbred lines
and composites were attempted with Zea parviglumis in
kharif2018. The wide crosses (F,s) exhibited tillers (also
regrowth over cut) in the range of 114 in different
genetic backgrounds which are being advanced through
repeated backcrossing and selection to develop multil
tillerand multilcut fodder maize cultivars (Figure 1.10).
Germplasm screening for biotic stress

Resistance against major diseases

Multi-disease phenotyping trials

Three different set of inbred lines with common entries
were evaluated for different diseases under artificial
infested conditions at hot/spot locations under alphal]
design in two replications (except in Almora and
Bajaura). Four hundred and fifty genotypes for TLB at
Almora, Bajaura, Dharwad and Mandya, 300 for MLB at
Karnal, Ludhiana and Dholi, and 156 for charcoal rot
were evaluated at Ludhiana and Hyderabad. The mean
disease reaction differed significantly among inbred
lines in all the locations for all the diseases except for
TLB at Mandya. Based on mean disease score data
across locations three inbred lines each for TLB
(NN42050(1, EC440638 and CM 117(3[4(1) and MLB
(JCY 6,BGS337and UMI 1220) and four inbred lines for
charcoal rot (MRCHY51582, G18seqcef74(2[1, PML[]
41 and EC440609) were found resistant with disease
rating of 3.0.

Further, 48 early maize genotypes were also screened
against MLB and Charcol rot diseases at Ludhiana in
kharif 2018. One resistant check (LM 13) and one
susceptible check (CM 600) were used, for charcoal rot
susceptible check (CM[600) showed moderately
susceptible and resistant check (LM 13) showed
moderately resistant disease reactions but for MLB both
checks shown moderately susceptible disease reaction.
Only one genotype (70061) showed MR reaction to
MLB and 34 genotypes (70052, 70053, 70055, 70056,
70057, 70061, 70078, 70080, 70081, 70082, 70097,
70100, 70107, 70110, 70111, 70115, 70116, 70118,
70120, 70121, 70158, 70159, 70173, 70175, 70227,
70231, 70235, 70236, 70241, 70242, 70256, 70257,
70274 and 70280) showed moderately resistant reaction
to charcol rot.

In addition to the multildisease phenotyping trial
germplasms were also screened for individual diseases
separately.

BRSRT.
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Charcoalrot (CR)

A total of 155 hybrids were evaluated under ICAR]
CIMMYT collaboration program against Charcoal rot
(CR) under artificially created epiphytotic conditions.
Out of these hybrids, three (VH18605, VH18838 and
VH171220) were resistant and 98 were moderately
resistant against CR. Besides these, 67 inbred lines were
also screened against CR, out of which 58 were
moderately resistant.

Maydis leaf blight (MLB)

Fourty eight lines were evaluated against maydis leaf
blight (MLB) out of which only one line
[(E13118/CML474) PMH1](4111113] was moderately
resistant against the disease.

Turcicum leaf blight (TLB)

Two newly developed maize inbred lines IMLSB[720
and IMSBI2119 showed resistance against TLB whereas
45 other inbreds were moderately resistant during kharif
2017.

Resistance against major insects

Stem borer [Chilo partellus (Swinhoe)]

Twenty seven genotypes along with resistant (DMRE
63, CM 500) and susceptible checks (BML 6) were
preliminary screened under artificial infestation against
Chilo partellus during kharif 2018. The resistant,
moderately resistant and susceptible lines are defined by
LIR values of 113, 3.1(6 and 6.1(9, respectively. Two
genotypes, viz., [(E13043/V373) BI09544]14(2(112
(2.5) and [(E13118/V373) BIO9544]5M1 121211 (2.5)
were found resistant against C. partellus, 11 were
moderately resistant and 14 were susceptible. In kharif
2018, 30 early inbred lines were also screened against
stem borer at WNC, Hyderabad. Among these, inbred
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lines 70120, 70159,70175, and 70227 recorded resistant
reaction against stem borer.

Pink stem borer [Sesamia inferens (Walker)]

Sixty eight inbreds and 29 land races along with resistant
(DMRE 63, CM 500) and susceptible checks (BML 6)
were evaluated under artificial infestation against S.
inferens during rabi 201819. The resistant, moderately
resistant and susceptible lines were defined by LIR
values of 113, 3.1[6 and 6.119, respectively. Among the
lines screened, only one genotype 382(1 (2.2) was found
resistant against S. inferens and 22 lines were
moderately resistant while 45 were susceptible. None of
the landraces were found resistant against S. inferens.
However, 17 were moderately resistant and 12 were
susceptible.

Germplasm screening for abiotic stress
Physio-biochemical basis of nitrogen use efficiency
(NUE) in maize

Nitrogen is a constituent of amino acids, proteins,
chlorophyll and many of vitamins. It plays a key role in
photosynthetic activity and yield capacity in field crops.
However, not all available nitrogen in the soil is utilized
by the crops. The nitrogen use efficiency (NUE) of maize
is less than 50% and rest of the fertilizer/derived N in soil
is lost either through nitrous oxide emission or ammonia
volatilization. To understand the basic mechanism of
NUE in maize, 2 1selected inbred lines were screened for
2" consecutive year under N sufficient (residual N + 180
Kg/ha) and N deficient (residual N + 23.5 Kg/ha)
condition during kharif 2018 (Figure 1.11). The lines
were extensively phenotyped for major physiological
parameters (plant height, stem girth, number of leaves,
chlorophyll content, dry matter accumulation, LAI),

(B) Vegetative stage
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(D) Grain filling stage

Figure 1.11: Field view of maize genotypes grown under N sufficient and deficient conditions at seedling stage (A), vegetative stage
(B), flowering stage (C) and grain filling stage (D)

biochemical parameters (total soluble proteins, free
amino acids content, nitrate reductase activity,
glutamine synthase activity) and yield traits [cob
position, Anthesis silking interval (ASI), grain yield and
its attributes]. Significant reduction in plant height
(37.8%), stem girth (23.4%), LAI (41.7%), chlorophyll
content (27.2%), total soluble proteins (54.7%), nitrate

reductase (34.0%) and glutamine synthase activity
(50.7%) and grain yield (71.83) across the genotypes at
flowering stage under nitrogen deficient conditions was
recorded. However, ASI prolonged to the magnitude of
93.8% under N deficient conditions. Based on the grain
yield per se and other physiolbiochemical traits, two
contrasting lines (DMI 56: highly tolerant to Nlstress;
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Figure 1.12: Effect of N-stress on grain yield in maize genotypes
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Figure 1.13: Effect of N-stress on shoot (A) and root (B) growth of two contrasting lines under hydroponic culture.
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Table 1.7: Effect of N-stress on shoot and root growth of two contrasting lines under hydroponic culture.

Parameter DMI-56 DMI-81

N NG N N@)
Shoot biomass (g) 1.83 £0.09 1.42 £0.05 1.77 £ 0.06 1.31£0.07
Root biomass (g) 1.52+0.13 323+0.21 1.61 £0.09 2.97+0.17
Root length (cm) 34.4+1.50 72.5 +3.60 45.7+£2.10 56.7 +4.80

DMI 8: highly susceptible to Nistress) were identified
and their response to N[stress was further confirmed in
hydroponic culture (Table 1.7; Figure 1.12). For
hydroponic culture, the seeds of two contrasting lines
(DMI 56 and DMI 81) were surface sterilized with 0.1%
HgCl,and germinated on wet germination paper at room
temperature (25 + 2°C). The germinated seeds were
grown hydroponically in modified Hoagland solution
with (N+) or without (N[) supplemented with 2 mM
KNO,. The observations on rootshoot biomass and root
length were recorded on 21 days old plants. The N(stress
adversely affected both shoot and root growth. Shoot
biomass decreased under N () conditions, but the
decrease was significantly less in DMI 56 as compared to
DMI 81 (Figure 1.13A). On the other hand both root
biomass and length increased under N () conditions and
this increase was significantly less in DMI 56 as
compared to DMI 81 (Figure 1.13B).

Identification of contrasting genotypes under low-
phosphate stress in maize

Hydroponics(based method of screening for low(]
phosphate stress tolerance in maize has been optimized

by changing concentrations of various nutrients in
Hoagland's solution. Quantifiable phosphate stress was
imposed in maize inbreds by using optimized
hydroponic culture. Forty maize inbreds were screened
for phosphate stress (phosphate use efficiency, PUE)
using optimized hydroponic culture under optimum (1
mM KH,PO,) and deficient (5 pM KH,PO,) phosphate
supplement for 22 days (Figure 1.14). Data were
recorded on various parameters, viz., fresh weight, dry
weight, length, stem girth and shoot: root ratio. Based on
root and shoot parameters, BML 5 was identified as high
PUE line and BML 10, VQL 2 and CM 152 as low PUE
lines (Figure 1.15). Significant reduction in shoot and

Figure 1.14: Screening of maize inbreds phosphate stress using
optimized hydroponic culture under optimum and deficient
condition for 22 days
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Figure 1.15: Reduction in shoot and root parameters in the susceptible and tolerant genotypes under low-phosphate stress

root parameters were observed for the susceptible
genotype compared to the tolerant under low phosphate
stress (Figure 1.15). Under low[phosphate stress,
phosphate accumulation was significantly higher in the
tolerant line (BML 5) as compared to the highly
susceptible (BML 10) genotype (Figure 1.15). Severe
phosphorus deficiency symptoms (purple colouration in

root and shoot) were observed in BML 10 as compared to
BML 5 plants under hydroponic conditions (Figure
1.16). The identified contrasting lines can be utilized in
breeding programme for developing phosphate use
efficient hybrids and to study molecular mechanisms
involved in phosphate stress tolerance.
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Figure 1.16: Phosphorus deficiency symptoms (purple colouration in root and shoot) in BML 10 and BML 5 under hydroponic conditions
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Evaluation and improvement of maize germplasm for
quality traits

Oil and methionine

A composite population was developed for high oil with
good ear traits (ear weight and ear length). A total of 224
individuals from the population were evaluated for oil
content though NMR. Oil content ranged from 2.89 to
5.86% with a mean value of 4.54%. An index was
formulated using ear weight, ear length and oil content
with the weightage of 0.22 each for ear weight and ear
length and 0.56 for oil content. Top 45 individuals with
highest index value were selected and 50 seeds from
each were composited to constitute next generation of
population. The mean oil content of selected individuals
was 5.13%. The distribution of values for different traits
isgiveninFigure1.17.

@ 0il (%) @ EarLength (cm) « Ear Weight (kg)
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Figure 1.17: Values of different traits (oil, ear length and ear weight)
in the population

A set of 116 inbred lines (15 from CIMMYT and 101

QPM lines derived from 18 F, populations received from

CIMMYT) were evaluated for kernel methionine

content through spectrophotometric method. Ten
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Figure 1.17: Inbreds recorded methionine concentration of
more than 0.25 g /100 g
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inbreds recorded methionine concentration of more than
0.25 g/100 g of tissue sample (Figure 1.18). Out of these
10 lines one inbred was among the newly developed
opaque lines. The results are being verified through
UPLC method.

Amylose and amylopectin

During the period under review 86 genotypes consisting
mostly of hybrids along with some inbreds (parents of
public sector hybrids) were evaluated for starch profile,
viz., starch, amylose and amylopectin. The starch
content of maize hybrids ranges from 62.5% (PUSA HM
9) to 74.63% (NK 6240). A total of 7 hybrids exhibited
more than 74% starch. Amylose concentration of the
experimental hybrids ranges from 17.85% to 31.25%
(Figure 1.19). The normal range of amylose in maize
was reported to be around 25130%. None of the genotype
was found to possess higher concentration of amylose

|

Genotypes

Amylase (Va)

Figure 1.19: Variation in amylose content in analysed hybrids

indicating the nonlavailability of natural variation for
amylose in the commercially available genotypes.
Lysine andtryptophan

Under QPM project 238 yellow QPM lines were
screened for tryptophan content and the following
promising lines (orange) were identified (Table 1.8). In
addition to orange QPM inbred lines some white QPM
lines were also identified and these lines will also be used
by developing white QPM hybrids to deliver white QPM
hybrids in areas where white maize is still preferred as
food (Table1.9).

Winter nursery facility

The following ICAR Centres, viz., VPKAS, Almora;
Maize Genetic Unit and Maize Pathology, IARI ;
NBPGR, New Delhi; and AICRP Centres, viz., Bajaura,
Kangra, Pantnagar, Ludhiana and Srinagar utilized the
offiseason nursery at Hyderabad centre during rabi
2018019.



aiffer ufeaed 2018-19 WTHITI-TRAT TRl STTHLATT HEATT

ANNUAL REPORT 2018-19 ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

BRSRT.
189835

AT
IIMR

Table 1.8: List of promising orange QPM lines

S. No. Inbred Line Opaqueness Protein Tryptophan
(%) (%) (% of Protein)
1 DQL 2300 100 7.92 0.69
2 DQL 202911 50075 7.09 0.98
3 DQL 2323 50075 8.42 0.97
4 DQL 2104 50075 8.24 0.89
5 DQL 2081 25150 7.08 0.96
6 DQL 2322 25050 10.11 0.92
7 DQL 203411 25 10.64 0.92
8 DQL 201511 25 10.21 0.84
9 DQL 2082 25 8.42 0.84
10 DQL 2305 25 7.99 0.79
11 DQL 2333 25 7.21 0.78
12 DQL 20161 25 10.46 0.77
13 DQL 2068 25 8.72 0.73
14 DQL 2262 25 8.11 0.7
15 DQL 2238 <25 8.11 0.69
16 DQL 2240 25 7.76 0.67
17 DQL 2244 25 7.91 0.67
18 DQL 2306 50 7.72 0.65

Table 1.9: List of promising white QPM lines

S. No. Inbred Line Opaqueness Protein (%) Tryptophan
(%) (% of Protein)
1 DQL 320112330 750100 8.56 0.90
2 DQL 111111201 25 7.84 0.82
3 DQL 21810101 25 8.63 0.68
4 DQL 2051315 25 8.32 0.66
5 DQL 32001201 25 8.63 0.66
6 DQL 26712311 25 8.29 0.64
7 DQL 2951111 25 8.48 0.62
8 DQL 1101111 25 7.93 0.61
9 DQL 2003 25 8.33 0.60
10 DQL 2007 25 7.74 0.60
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Regeneration of shoots from callus in tissue culture
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Standardizing reproducible in vitro regeneration
protocol in maize using mature embryo

Twenty three different tropical maize inbred lines and five
hybrids were evaluated for in vitro callus induction using
mature embryo as explant. High in-vitro callus induction
was recorded in three hybrids and one inbred (callusing
percentage ranging from 29% to 40%). Further, these
genotypes were evaluated for regeneration in media
containing 22 different combinations of auxin and
cytokinin hormones. The promising results related to
regeneration were achieved in two hybrids (Figure 2.1).
The standard regeneration protocol has been repeated
twice in both the genotypes. The average regeneration
percentage of 31% to 61% was achieved in hybrids.
Further repetition of the work is underway.

In silico characterization of mycobacterial
ribonuclease P to explore feed-additive therapeutics
for quality control of maize silage

Maize silage has immense potential for supporting dairy
industry of the country. Silage ensures longlferm
availability of high quality feed for cattle. Greater
economic prospects through popularity of maize silage is
important for enhanced farmer remuneration as well as
crop diversification. Maize silage making requires a
process of ensiling, where physicol¢hemical parameters
and microbial dynamics change during the course of
processing. At the same time, due to a multitude of factors,
silage can get potentially infected with harmful pathogens
like Mycobacterium bovis (M. bovis), which causes
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bovine tuberculosis in animals. Feeding of infected maize
silage can prove detrimental to cattle health. Many studies
have linked the epidemiology of bovine tuberculosis with
infected feed. Due to sturdy nature of the organisms of
Mycobacterium complex, they can remain dormant for
long times. Apart from M. bovis, M. tuberculosis can also
potentially survive in silage. Environmental factors
transmit the organisms of Mycobacterium complex, and
M. tuberculosis infection has implications for human
health as well. It has been shown that transmission of
tuberculosis can occur from either of the organisms to
both humans and cattle. In view of the above, it becomes
extremely important to devise quality control strategies
for preventing transmission of harmful organisms to
cattle.

Generation of computational model of M. bovis RNase P
protein and characterization of its interaction with
aminoglycosides

In order to evaluate the prospects of utilizing feed[]
additive antibiotics for quality control of maize silage
along with a consideration of the increasing drug
resistance of the Mycobacterium complex, an essential
enzyme of the pathogen[ Ribonuclease P (RNase P) was
computationally characterized. RNase P is a
ribonucleoprotein complex, which is ubiquitous and
indispensable enzyme for survival of all organisms. It is
one of the first molecules that processes precursor tRNA
(pre[tRNA) leading to the formation of mature tRNA that
takes part in protein synthesis. It contains one RNA

Figure 2.1: Callusing and regeneration from split node derived embryogenic calli in different hybrids under testing
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component and one or more protein components,
depending on the organism. While the bacterial RNase P
contains one protein, the number increases to four or five
in case of archaea and upto ten in case of eukaryotes. The
RNA component is the catalytic component as it contains
the active site where the phosphodiester bond cleavage
takes place to generate the mature tRNA product from prel |
tRNA molecule. The RNA component can process pre!]
tRNA alone, without the RNase P protein, under high
ionic concentrations in vitro. The bacterial and eukaryotic
RNase P RNA components differ substantially. The
RNase P protein is indispensable under in vivo conditions.
Aminoglycosides have been used for treating infections
since long. The computational homology model of M.
bovis RNase P protein was prepared (Figure 2.2). The
protein contains conserved central cleft domain and o-
helical motif. Like the protein of M. tuberculosis, M. bovis
protein also contains a histidine in place of an arginine in
most organisms. The sequence of M. bovis RNase P
protein matches with that of M. tuberculosis. It has been
shown that M. tuberculosis RNase P protein is capable of
adopting a conformation that enables it to cleave Alanine
pre tRNA without the necessity of RNA subunit. We find
that the RNase P protein of M. bovis is a druggable target.
One of its pockets has druggability probability of 0.94 +
0.01, based on analysis by PockDrug[Server (Hussein et
al. Nucleic Acids Research 2015). Twenty eight residues
line up this important protein pocket. Preliminary
interaction analysis with basic aminoglycosides has
shown that aminoglycosides are able to bind to M. bovis
RNase P protein with an affinity of (7.4 to [8.1 kcal/mole.
Many new aminoglycosides are known, which can be
tested for their interaction with M. bovis RNase P protein
to actas feedadditives for ensuring safety of maize silage.

Characterization of 3-dimensional structures of RNase
PRNA of Mycobacterial RNase PRNAs

In order to explore novel therapeutics, 3[dimensional
architecture of mycobacterial RNase P RNA was
characterized. Because of the differences in RNase P of
humans and mycobacteria, RNase P becomes a good drug
target. RNAlbased therapeutics are coming as new
molecular agents against diseasedausing agents. As they
are novel, they are not expected to suffer from the
conventional resistances that have already developed with
antibiotics. Amongst bacteria, the RNase P RNA of
Escherichia coli (E. coli) is very welllstudied. It consists
of both singlelstranded and doublelstranded bases,
arranged in the form of helices. The helices from P7 to P12
compose the specificity domain, which determine

2 2018-19
PORT 2018-19

Figure 2.2: Protein model of M. bovis RNase P. The conserved
central cleft (B-sheets shown in green colour) and RHR motif (a-
helix shown in magenta colour) interact with pre-tRNA leader
sequence and RNase PRNA, respectively.

substrate specificity of the enzyme, while other helices
from P1 to P6 and P13 to P18/P19 constitute that catalytic
domain, which catalyse the phosphodiester bond cleavage
and result in maturation of pre tRNA molecules. There is
a characteristic pseudoknot structure, referred to as helix
P4 and a cruciform structure formed of helices from P7 to
P11. The computational structure of M. tuberculosis
RNase P RNA matches that of E. coli, with differences in
certain helices. Figure 2.3 shows the annotation of prel]
tRNA substrate in complex with M. tuberculosis RNase P
RNA, based on E.coli RNase P RNA: pre fRNA complex.
Mycobacterial RNase P RNA is distinct from both Type A
and Type B RNase P RNAs, characteristic of E. coli and
Bacillus subtilits, respectively. There are differences with
respect to helices P12, P15.1, P18 and P19. Analysis of the
distinct helices reveals their importance in catalysis and
thermostability. The length of helices appears to be
optimum and any alterations result in impaired enzymatic
activity under in vitro conditions. The distinct regions of
the mycobacterial enzymes are potential targets and can
be utilized to design specific therapeutics that inhibit only
the mycobacterial enzyme, leaving other organisms
unaffected. This would extend the practical application of
feedladditive therapeutics from start of the process till is
Quality Control.

The RNase P RNA of M. bovis has been modelled and it
also shows the characteristic P4 pseudoknot and P7111
cruciform structures. M. bovis RNase PRNA is composed
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Figure 2.3: 3-dimensional structure of RNase P RNA of (A) E. coli, and (B) M. tuberculosis. The characteristic features P4
pseudoknot and P7-P11 cruciform are shown in green and purple, respectively. The pre-tRNA is modelled in the structure,
with leader sequence shown in red and mature sequence depicted in yellow.

of 422 ribonucleobases and is 12 bases shorter that the
o RNA of M. tuberculosis RNase P. Analysis of the RNAs of
M. bovis and M. tuberculosis through Needleman!(’
Wunsch algorithm reveals 97% similarity between the
two sequences. Helix P3 of the catalytic domain is shorter
in M. bovis RNA as compared to M. tuberculosis RNA.
The structures of M. tuberculosis and M. bovis align
closely with a root(mean/squared/deviation (RMSD) of
only 0.195 angstroms (Figure 2.4). This shows that any
strategies designed for one organism will work for another
as well, offering protection against all organisms of the
Mycobacterium complex.

Figure 2.4: M. bovis RNase P RNA aligns with that of M.
tuberculosis with an RMSD of 0.195. The backbone
deviations in M. bovis with respect to M. tuberculosis is
represented with red colour.
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Impact of residue retention (right) as compared to no-residue (left)
on waterlogging after heavy rainfall




aqiftier gfaaeT 2018-19

ANNUAL REPORT 2018-19

-

HTATI- AT Hefehl STTHEMT HEAT

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

CROP PRODUCTION

Maize is expanding in new areas in India, replacing other
non/femunerative crops. However, the enhanced acreage
will not be sustaianable in the absence of suitable
resourceluse efficient cropping systems and component
technologies. Hence, development of the resourceluse
efficient cropping systems and production practices is
essential for enahncing the productivity of maize in
traditional areas as well as its expansion in new niches.

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

Ricelwheat (RW) cropping system in north/west India,
although provides food security in the country, has also
led to soil degradation and overiéxploitation of
underground water resources. The diversification of RW
systems with maizebased 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 increased demand of maize grains from
poultry and piggery industries.

System productivity was higher under maizelwheat
system compared to rice[wheat. In comparison to ricelJ
wheat system, the system productivity was 33% (15% in
1" year) and 25% (11% in 1" year) higher in conservation
and conventional maize[wheat system, respectively in the
2" year (Figure 3.1). The Benefit:Cost (B:C) ratio was
also highest in conservation maizelwheat system (2.67
and 3.35) followed by conventional maize wheat system
(2.03 and 2.75) and least in rice/wheat system (1.88 and
2.24). Further, the maizelwheat system was also water(
use efficient as it reduced water consumption by 82.8% as
compared to 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 rice/wheat system. Hence,
replacement of ricelwheat system with maizelwheat,
increased system productivity (up to 33%), profitability
(up to 50 %) and also resulted in huge (82%) water saving.

Among different fertilizer management treatments,
higher system yield and B:C ratio were obtained under
Recommended Dose of Fertilizer (RDF) closely followed
by Sitelspecific Nutrient Management (SSNM) and
Green Seeker(based application (GS), whilest lowest
were under Farmer Fertilizer Practice (FFP) (Figure 3.2).
In second year, GS outperformed SSNM. Soil organic
carbon (SOC) content were highest under SSNM and
lowest under RDF.

Study of different organic nutrient sources in maize
and specialty corn

Presently, there is increased demand of organic product
due to their better nutrition value and quality. However, no
concrete information is available for organic maize
production with special reference to specialty maize. A
long term experiment is initiated on a fixed site at IMR
Ludhiana to measure the effect of fertilizer vis-a-vis
different organic sources in maize and specialty corn i.e.
baby corn and sweet corn (Table 3.1). The yield of baby
corn was not significantly affected by different nutrient
management treatments, while sweet corn has given
negative response with organic nutrient sources in second
year. Yield reduction to the level of 43% and 75% was
observed for normal maize and wheat, respectively under
organic nutrient management. Hence, organic cultivation
is mainly viable for baby corn cultivation.

16 4.0

as

a0

- 14

E s 4
= i
= 3]
3 2.0 &
3 3
L w H
H H
-2 Lo z

0.5

10 0.0

CT-M-W CAN-W R-W
s SOC == SOC == SY === SY -~ B:C ratio ——B:C ratio

16 4
3z

15 "
; > §
e ]
B 2 £
=
- 15 5
A g
3 T
1 i

10 0

FFP RDF GS SSNM
m=S0C  =wS0C  mmSY  mmSY - B:Cratic =——B:C ratio

Figure 3.1: System yield (SY), B:C ratio and Soil organic carbon
(SOC) under different tillage and cereal-based cropping systems. FFP
— Farmer Fertilizer Practice, RDF — Recommended Dose of Fertilizer,
GS — Green Seeker-based application, SSNM — Site-specific nutrient
management.

Figure 3.2: System yield, B:C ratio and Soil organic carbon (SOC) as
affected by different nutrient management practices. FFP — Farmer
Fertilizer Practice, RDF— Recommended Dose of Fertilizer, GS— Green
Seeker-based application, SSNM — Site-specific nutrient management.
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Table 3.1: Effect of different organic nutrient sources in maize and specialty corn followed by wheat
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Maize Treatment Maize Maize Wheat Wheat
type 017) 2018) (2017-18) (2018-19)
RDF 7570 8876 3492 3885
100% FYM 6585 (13) 7721 (113) 1676 (332) 2224 (142)
SaDY 50% FYM + 50% VC 6268 (117) 7349 (117) 1680 (152) 2042 (147)
25%FYM + 25%VC + 1/3Straw 6598 (12) 7736 (112) 934 (173) 1563 (159)
LSD (P = 0.05) NS NS 168.8 206.1
RDF 9986 12642 3957 4434
100% FYM 9417 ('3) 8751 (130) 2119 (146) 2646 (140)
SV 0 FYM + 50% VC 9121 (18) 8510 (132) 2440 (38) 2453 (34)
25% FYM + 25% VC+1/3 Straw 8635 (113) 7561 (40) 956 (175) 1398 (168)
LSD (P = 0.05) NS 1272.8 168.8 206.1
RDF 6435 9706 3146 4072
100% FYM 4453 (130) 6428 (133) 1847 (141) 2315 (43)
Nn‘i;:;'z‘l 50% FYM+ 50% VC 4487 (130) 5621 (142) 1731 (134) 1892 (153)
25% FYM + 25% VC+1/3 Straw 4518 (29) 5514 (43) 840 (173) 1574 (161)
LSD (P = 0.05) 290.1 2306 168.8 206.1

Data in parenthesis indicating percent yield reduction as compared to RDF

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

The maizelwheat cropping system is the third most
important cropping system in India and its intensification
with legumes has promising perspectives. However, for
meeting the oilseed, cereal and pulses requirement,
cropping system like maize mustardimungbean can be
potentially utilized, which also have less water
requirement. The efficiency of the resources in these
maize systems can be further improved with the precise
application of the nutrient input, especially nitrogen. The
precision nitrogen management in conservation
agriculture becomes more relevant for adjusting the
demand of the nutrient, based on the residue input. The
Green Seeker optical sensor guided nitrogen management
practices have been developed in conventional and
conservation agriculture practices for enhancing
productivity, resource use efficiency and profitability of
intensive maize systems. The options of precision
nitrogen management were explored in the experiment of
conservation agriculture started in kharif2012.

The application of residue [Permanent Bed + Residue (PB
+ R)] increased the crop health with enhanced values of
Soil Plant Analysis Development (SPAD)[based
chlorophyll readings and canopy temperature depression
(CTD) at critical crop stages of maize as compared to no
residue application (PB [R) (Table 3.2). The application
of the 33% basal nitrogen followed by Green Seeker
guided N application (33 + GS) in maize significantly
increased the grain yield of kharif maize by 6.9% over the
traditional threelsSplit recommended N application
[Recommended Dose of Nitrogen (RDN)]. The
enhancement in maize yield with the application of the
residue was 12.6% over no residue application in
conservation agriculture. However, in the 7" year, maize
grain yield was not significantly affected by cropping
system, but the CTD at 60 DAS and partial factor
productivity of applied N (PFP,) was improved
significantly with maize/wheat'mungbean (MWMb)
system.

Significant interaction effect of residue incorporation and
the nitrogen management practices was observed in maize
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Table 3.2: Effect of the Green Seeker optical sensor guided N application under different residue management
and cropping system scenarios on performance of kharif maize during 2018.

Particulars SPAD SPAD SPAD CTD CTD CTD Grain yield

(30 DAS) (45DAS) (60DAS) (30DAS) (45DAS) (60 DAS)  (kg/ha)  PFPx
Cropping system
Maize [mustard []
mungbean 33.61 50.17 53.79 2.01 2.50 3.19 5538 34.7
Maize [wheat [mungbean  34.55 50.62 55.86 2.25 2.48 4.49 5609 353
LSD (P =0.05) NS NS NS NS NS 0.53 NS 0.46
Residue management
PB [R 34.83 49.60 53.14 1.91 1.88 3.73 5243 31.7
PB +R 33.34 51.19 56.51 2.35 3.10 3.95 5905 38.3
LSD (P =0.05) 1.12 NS 0.93 0.20 0.15 0.06 247.92 1.57
N management
RDN 33.44 50.82 54.31 230 2.46 [3.90 5489 36.6
33+GS 33.40 51.44 55.78 1.58 2.60 [3.94 5869 37.6
50 +GS 33.69 49.38 55.03 2.26 .31 3.77 5577 35.5
70 + GS 35.80 49.94 54.18 2.38 2.59 3.74 5360 30.5
LSD (P =0.05) NS NS NS NS NS NS 241.47 1.52

50 - —+—MMuMb PB-R ~a—MMuMb PB+R

MWMb PB-R MWMb PB+R

4
Ln
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Figure 3.2: Interaction effect of the Green Seeker (GS) optical sensor guided N application under different residue management
and cropping system scenarios on partial factor productivity of applied nitrogen (PFP,)) in kharif maize during 2018.
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Table 3.3: Effect of the Green Seeker (GS) optical sensor guided N application on the yield, economics and
nitrogen use efficiency of conventionally tilled grown maize during kharif 2018 at Delhi.
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Treatment Description Grain yield (kg/ha) AL rg;;:; (e BC ratio PFPINV (:pgp%il;i;l / kg
RDF 3861.00bc 48.19 1.47° 25.74%F
STCR 524133 72.92" 1.96% 20.88"
NESSNM 5032.00° 74.03 2.34° 35.94%
33% Basal N + GS at KH and TS 381333 4778 1.48° 23.38°F
60% Basal N + GS at KH 3894.33bc 50.28bc 1.60" 30.24%
70% Basal N + GS at KH 3880.00bc 49.58bc 1.55% 29.65°%
60% Basal N + GS at TS 3691.33" 45.84° 1.45¢ 32.62¢
70% Basal N + GS at TS 4514.00abc 62.84abc 1.97%¢ 33.34°
30% Basal N + 30% N at 25 DAS+ GS at TS 4785.67ab 68.14ab 2.11% 44.55°
35% Basal N + 35% N at 25 DAS +GS at TS 489533 71,08 2.24° 41.95%
pValue 0.0118 0.0196 0.0316 <.0001
LSD (P =0.05) 945.04 19.846 0.6166 7.1972

Values with same letter are not statistically different

for partial factor productivity of applied nitrogen (PFP,).
The PFP, was significantly increased under MWMb
system having PB + R having 33 + GS based N application
(45 kg grain/kg N applied). However, the PFP decreased
in PB (IR under both cropping system for various N
management practices (Figure 3.2).

Application of the N under conventional tillage practices
based on soil test crop response (STCR) gave highest
yield, net returns and B:C ratio which was statistically at
par with nutrient expert(fSSNM, 70% basal N + GS at
tasseling stage, 30% basal N + 30% N at 25 DAS + GS at
tasseling stage and 35% basal N +35% N at 25 DAS + GS
at tasseling stage treatments (Table 3.3). However, the

PFP, was significantly high with 30% basal N +30% N at
25 DAS + GS at tasseling stage, which was at par with
35% basal N +35% N at 25 DAS + GS at tasseling stage.
Thus, the sensor guided N application has potential to
optimize the N requirement of maize under conventional
tillage as well.

The application of residue and adoption of Conservation
Agriculture (CA) in maize has not increased the
infestation of the termite and pink borer in 7" crop of
wheat grown in MWMD system (Table 3.4). However,
slightly higher values of pest incidence were observed in
residue removal treatment.

Table 3.4: Effect of the different residue management scenario on incidence of termite and Sesamia in 7"

crop of wheat during rabi 2018-19.

Pink borer

Treatment description infested tillers/30.5 m’

Residue management

PB—-R 5.25

PB+R 4.42

LSD (P=0.05)

Termite infested Pink borer Termite
tillers/30.5 m” (% infestation) (% infestation )
6.17 0.036 0.043
4.08 0.029 0.027

N.S. N.S.
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Conservation agriculture experiment of maize
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Artificial inoculation to study disease development in maize
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CROP PROTECTION

Disease management

Banded Leaf and Sheath Blight (BLSB) is a major disease
of maize with no sources of resistance. It causes
significant damage to the crop. Maydis Leaf Blight
(MLB) is also a major disease of maize. Efforts were made
to develop control strategies against BLSB and MLB.
Three disease management modules [Organic, chemical
and Integrated Disease Management (IDM)] were tested
against banded leaf and sheath blight (BLSB) at four
locations and MLB at two locations of Zone II.

Efficacy of modules for management of BLSB

Different modules were tested for management of BLSB.
Chemical module was composed of seed treatment with
Salicylic acid [100 ppm] + Foliar spray with Azoxystrobin
18.2% w/w + Difenoconazole 11.4% w/w SC (@ 0.1%
using 500 | water/ha; twice at 3 and 15 days after infection
(DAI). There were two organic modules. Organic module
I consisted of soil amendment with Trichoderma and
neem formulation [@ 6t/acre FYM + seed treatment with
Trichoderma formulation @ 20 g/Kg seed + Foliar spray
with Neem leaf extract @ 1%; twice at 3 and 15 DAI],
while Organic module II was composed of soil
amendment with Trichoderma formulation alone [@
6t/acre FYM] + seed treatment with Trichoderma
formulation @ 20 g/Kg seed and foliar spray with
Trichoderma formulation @ 1%; twice at 3 and 15 DAI].
Integrated disease management (IDM) module was
represented by soil amendment with Trichoderma
formulation @ 6t/acre FYM + seed treatment with
Salicylic acid (100 ppm) + Foliar spray with Azoxystrobin
18.2% w/w + Difenoconazole 11.4% w/w SC @ 0.1%
using 500 1 water/ha at 3 DAI and Neem leaf extract @
1%, at 15 DAL

Disease control by chemical module ranged from 54.55 to
62.37%, followed by IDM (51.85 to 68.18%) and organic
modules (I and II) (5.56 to 50.01%) with significantly
higher yield over check in chemical module (23.46 to
95%), organic module (15.30 to 55%) following IDM
module (29 to 67%).

Efficacy of modules for management of MLB:

Three modules were tested for management of MLB.
Chemical module was composed of seed treatment with
Thiram (@ 3gm/kg of seed), foliar spray of Mancozeb 75
WP (2.5g/L of water) at 45 DAS, foliar spray of
Azoxystrobin 18.2% + Difenconazole 11.4% w/w SC
(Amistar Top 325 SC) @ 1ml/L of water at 55 DAS.
Organic module consisted of seed treatment with
Trichoderma harzianum (@ 10gm/kg of seed), foliar
spray of Pseudomonas fluorescens (@ 10gm/L of water)

at45 DAS and foliar spray of cow urine (20%) at 60 DAS
and 15 DAI. Integrated disease management (IDM)
module was represented by seed treatment with
Trichoderma harzianum (10gm/kg of seed), foliar spray
of Pseudomonas fluorescens (10gm/L of water) at 45
DAS, foliar spray of Azoxystrobin 18.2% +
Difenconazole 11.4% w/w SC (Amistar Top 325 SC)
Iml/L of water at 50 DAS, foliar spray of cow urine (20%)
at 60 DAS.

Disease control by chemical module ranged from 52.17 to
55.6%, followed by IDM (30.43 to 48.9%) and organic
module (13.04 to 35.3%) with significantly higher yield
over check in chemical module (14.78 to 36.60%),
organic module (5.30 to 24.30%) and IDM module (5.66
t033.7%).

Efficacy of bio extract/plant products for management
of MLB

Ten biolextracts/natural products were evaluated for
management of MLB at Delhi (CM 600) during kharif
2016 to 2018. The perusal of data revealed that
Azadiractaindica (neem extracts) @ 10%, Allium sativum
(garlic cloves) @ 10%, Polyalthialongifolia (False
Ashoka) @ 10% and Parthenium hysterophorus
(congress grass) @ 10% recorded 20.75%, 20.75%,
15.09% and 15.09% of MLB respectively with yield
advantageof 52.74%, 42.64%, 38.44% and 35.48%
respectively.

Efficacy ofleaf stripping in management of BLSB

Stripping of 213 basal leaves was tested for management
of BLSB at Ludhiana on six maize hybrids, viz., PMH 1,
PMH 2, PMH 4, PMH 5, Prakash and DKC 9164 during
kharif 2018. It was observed that removal of 2(3 basal
leaves (stripping) provided significant disease control (up
t0 24.55%) as compared to unstripped check.

Development of web enabled forewarning models for
BLSB

Forewarning models for BLSB were developed on crop
age at first appearance of disease, crop age at maximum
severity of disease and maximum severity of diseases in
the seasons at Ludhiana, New Delhi and Pant Nagar
locations. Weekly weather data on maximum
temperature, minimum temperature, relative humidity in
morning and relative humidity in evening and rainfall
along with disease severity on Banded Leaf and Sheath
Blight were obtained from 2011(16 for Ludhiana and
2006[2016 from Pantnagar and New Delhi centres. The
forewarning models on crop age at first appearance of
disease [weather data utilised from 27 standard

“;'4!\,:
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Table 4.1: Efficacy of leaf stripping on severity of banded leaf and sheath blight of maize during kharif 2018
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S. No. Genotype Disease index (%) Disease control (%) Mean
Unstripped Stripped
1 PMH 1 87.6 71.5 18.4 79.5
2 PMH 2 97.6 73.0 252 85.3
3 PMH 4 97.6 72.6 25.6 85.1
4 PMH 5 96.5 74.4 22.8 85.5
5 Prakash 90.7 69.6 233 80.2
6 DKC 9164 94.6 64.6 31.7 79.6
Mean 94.1 71.0 24.55 0
LSD (0.05) Genotype 15.82
Stripping 3.39
Disease severity [Leaf stripping X Hybrids]
Factor level WLLTLCS
Factor Factor levels means SEM p-value significant or
not
Stripped leaves 71.0'
;ﬁ?;ping . 2.1 <0.0001 Yes
Unstripped 94 12
leaves
PMH 1 79.5%
PMH 2 85.3"
PMH 4 85.1%
Hybrids PMH 5 . 2.1 0.907 No
Prakash 80.2°
DKC 9164 79.6°
*Values within experiments followed by the same letter are not significantly different at P = 0.05
meteorological week (SMW) to 32 SMW], crop age at iy e 5 e
maximum severity of disease (weather data utilised from i é

27 SMW to 34 SMW) and maximum severity of diseases
(weather data utilised from 27 SMW to 34 SMW) in the
seasons has been done. The models were validated for two
subsequent years (201718 and 2018(19). Predictions and
forecasts are in close agreement indicating the stability of
the model. In the web enabled forecast system developed,
the users have to fill the form by choosing the disease,
location and seasons by accessing the website through the
portal, wherein the developed site specific statistical
model will fetched at back'énd utilizing the weather file
uploaded by the administrator.

WEB ENABLED FOREWARNING OF PESTS
IN MAIZE

SELECT A DISEASE

O nANDED LEAT & SHEATH BLGIT

AT LEAF BLIGHT

% D
Gura0. B aam

@cmaD ) BlAE

Forewarning system for BLSB in maize
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Insect Management

Biochemical profiling of identified resistant and
susceptible maize germplasm against Sesamia inferens

In an attempt to decipher biochemical basis of resistance
against Sesamia inferens, total soluble phenolics, bound
phenolics, cell wall bound hydroxycinnamic acids p!|
coumaric acid (p[CA), ferulic acid (FA), total tannin
content and total flavonoid content were measured in leaf
at 10 and 20 days after germination (DAG), in stem at 20
and 40 DAG and, in pith and rind tissues at 60 DAG (stem
differentiated). The amount of bound phenolic acids were
consistently higher in resistant genotype DMRE 63 in leaf
at 10 DAG (2.89 mg/g) and 20 DAG (5.32 mg/g) and also
instem at 20 DAG (2.07 mg/g) and 40 DAG (1.58 mg/g) .
In case of total soluble phenolics, susceptible genotype,
BML 6 had higher concentrations (2.78 mg/g) while
moderately resistant genotype WNZ Exotic Pool
contained lower quantity (0.33 mg/g) in stem tissue at 20
DAG. The genotype, WNZ Exotic Pool showed
consistently higher level of p[CA in leaf (0.83 and 0.92
mg/g at 10 and 20 DAG), stem (0.87 mg/g at 40 DAQG),
rind (3.65 mg/g) and pith (1.16 mg/g) at different stages
except in stem at 20 DAG (0.10 mg/g). DMRE 63 had
higher levels of FA in leaf (0.43 and 0.61 mg/g) and stem
(0.34 and 0.27 mg/g); higher total tannins in leaf (1.05 and
2.52 mg/g) and stem (1.19 and 1.35 mg/g) tissue.
However, higher levels of flavonoid content were

%S VNZExoticPoo

1.0

L

0.5

AXIS2 2498 %
0.0

AXIS14688%

PC1=46.88%, PC2=24.98%; PC1+PC2=73 86%
Scaled (divided) by: 1-Standard Deviation (SD)
Centered by: 2-Tester -Centred G+GE

S.VP.: GH-(Column Metric Preserving)

Figure 4.1: Genotype-by-biochemical factor biplot of maize
genotypes tested for biochemical parameters and reaction
to S. inferens.
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detected in CM 202 consistently in leaf (0.11 and 0.25
mg/g), stem (0.11 and 0.09 mg/g) and pith (0.14 mg/g).
Total bound phenolic content showed negative correlation
with Leaf Injury Rating (LIR). Highly significant strong
positive correlation (r = 0.98, p = 0.01) was observed
between LIR and total soluble phenolics in leaf tissue at
20 DAG. Similarly highly significant strong positive
correlation between LIR and total tannins (r = 0.94, p =
0.01) and flavonoids (r=0.96, p = 0.01) in pith at 60 DAG
was observed. Significant strong negative correlation
between LIR and p[CA (r = [0.84, p = 0.05) in stem at 40
DAG was observed. Genotype! by biochemical factor
biplot showed that the data of biochemical parameters
measured in different tissues and stages could be able to
group the genotypes according to their reaction to S.
inferens (Figure 4.1).

Efficacy of native strains of Bacillus thuringiensis (var.
kurstaki) against Chilo partellus (Swinhoe)

Spore crystal complex of native strains of Bacillus
thuringiensis (var. kurstaki) was tested for efficacy
against neonate larvae of Chilo partellus. The strain HD1
was taken as international reference. HD1 and the native
strains, viz., BB1 and BB2 caused 100 % mortality and
VKK13 caused 85 % mortality of neonate larvae at 1000
ppm (Mean Square 3911.82**). The lethal dose (LC,,) of
BB1, BB2 and VKK 13 was determined on neonate larvae
of C. partellus and it was found that the native strains BB1
(76.29 ppm) and BB2 (74.41 ppm) are at par with the
reference strain HD1 (63.31 ppm) when observed 120
hours after treatment (Table 4.2).

Biology of Fall Armyworm [Spodoptera frugiperda (J.
E. Smith)]

The biology of FAW was studied on baby corn husk from
August 2018 to February 2019 under laboratory
conditions (Figure 4.2). The average preloviposition,
oviposition and postloviposition periods of FAW were

Table 4.2: Effective dose of (L.C,,) of spore crystal
complex of Bacillus thuringiensis (var. kurstaki)
strains against Chilo partellus

LC,,

S.No. (Fiducial Limits 95%) SLOPE  CHI* DF
HD1  63.31 (44.76/82.23) 0.081+0.201 6.820 3
BBl  76.29 (55.3898.64) 0.082+0.198 0.889 3
BB2  74.41(50.52199.91) 0.079+0.193 5.602 3

VKKI13 1784.03 (92.71700x107)  0.075£0.179 2.873 3
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Figure 4.2: Life cycle of armyworm under natural condition from August 2018 to February 2019 at WNC, Hyderabad

3.66 £ 0.49, 2.66 + 0.49, 2.08 + 0.66 days, respectively.
The average incubation period, larval and pupal periods
were 4.60, 15.53 and 7.66 days, respectively. The average
longevity of male and female was 4.49 and 5.44 days
whereas total life period was 32.33 and 33.27 days for
male and female adults, respectively. Sex[tatio of male to
female was 1.00: 1.28.
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Fall armyworm female on a maize plant




ATHITY- WA Wereh! TTHLTT G aiftfeh gfaaeT 2018-19

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH ANNUAL REPORT 2018-19

Awareness generation for Fall armywarm management
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(5) EXTENSION AND OUTREACH

The ICARITIMR has strong outreach activities involving
transfer of technology, critical input distribution and
capacity building for maize farmers and other
stakeholders. The Scheduled Tribe Component (STC),
North Eastern Hill (NEH)[component, Scheduled Caste
Sub/Plan programme (SCSP) component of the ICAR
and Mera Gaon Mera Gaurav (MGMG) are being
followed by the institute for capacity building, technology
demonstration and input distribution in maize areas. The
institute also has frontline demonstration (FLD)
programme sponsored by Department of Agriculture and
Cooperation, Government of India under National Food
Security Mission (NFSM) for pan(India demonstration of
the improved maize production technology. All these
activities were focused on the aspiring districts identified
by Government of India, including new production areas
of maize and low maize productivity traditional areas in
the country.

Front Line Demonstrations

The frontline demonstrations (FLDs) under NFSM were
conducted on 386.6 ha area spread over 16 states
involving 972 farmers during three seasons (Table 5.1). In
rabi 201718, FLDs was conducted on 157.6 ha in 338
farmers field in ten states (Bihar, Rajasthan, Telangana,
Madhya Pradesh, West Bengal, Karnataka, Tamil Nadu
and Odisha) by 12 centres. The FLDs were focused on
single cross hybrids, micronutrient application, postl]
emergence weed management, integrated pest
management and intercropping. The average yield in
FLDs was 62.0 gq/ha, which was significantly higher than
those obtained by farmer followed practices (49.9 g/ha)
during rabi season. It was found that the yield gains over
the farmer practices in different states in rabi season
ranged from 7.4 to 84.8%. In spring 2018, the FLDs were

conducted in four states benefitting 122 farmers. The
yield under FLDs was 26.2 g/ha which was much higher
than farmer practice of 16.6 g/ha having average yield
gaps 0 63.4% (8.9 to 173.6%). In kharif 2018, FLDs were
conducted in 12 states by 14 centres on 173.4 ha fields of
472 farmers. The results of the frontline demonstrations
(FLDs) conducted in kharif showed a wide variation in the
yield gaps of 5.5to0 197.9% across states averaging 31.9%.
The average yield in kharif season under FLDs was 45.7
g/ha, while in spring it was 42.7 q/ha.

Across the season, highest yield of 90 q/ha under FLDs
was reported during rabi 2018119 at West Bengal. The
seasonal averages of the FLDs were 20 and 25 g/ha,
higher than national average yield of maize during rabi
and kharif season, respectively, which showed the
potential of enhancing maize productivity in both the
seasons with available technology targeting in niche
areas.

Spring maize demonstration at Haryana
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Figure 5.1: Maize yield during kharif 2018 in FLDs and

Sfarmers practices (FP) in various states.
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Table 5.1: State-wise, season-wise performance of FLDs conducted in maize during 2018-19.

S. Name of the centre FLDs  Yield in Yield q/ha Yield No. of
No. area FLDs in farmer  gains  Beneficiaries
(ha) (q/ha) practice (%)
(q/ha)
1 TCA, Dholi, Bihar 10 71.0 66.1 7.4 25
2. MPUAT, Banswara, Rajasthan 10 73.4 42.8 71.6 25
3. MPUAT > Udaipur, Rajasthan 8 66.3 58.2 13.8 20
4.  WNCUIMR, Hyderabad, Telangana 10 56.0 473 18.5 20
5. JNKVYV, Chhindwara 25 29.2 22.7 28.5 30
6. BCKYV, Kalyani, West Bengal 20 90.8 76.9 18.0 44
7. UAS, Dharwad, Karnataka 8 61.8 56.2 9.9 20
8. TANU, Coimbatore, Tamil Nadu 10 72.1 60.0 20.2 25
9, RMRSPC, Begusarai, Bihar 20 72.7 59.9 21.4 44
10. OUAT, Bhubaneswar, Odisha 15 51.2 27.7 84.8 38
11. PJTSAU, Hyderabad, Telangana 13.2 57.2 48.5 18.1 26
12. RVSKVYV, Jhabua, Madhya Pradesh 8.4 42.6 324 31.3 21
Total/mean (Rabi 2017-18) 157.6 62.0 49.9 24.3 338
13. CCSHAU, Karnal, Haryana 10 64.0 38.7 65.4 20
14. NDUAT, Baharaich, Uttar Pradesh 20.6 36.6 23.7 54.4 74
15. 1IMR, Ludhiana, Punjab 21 29.8 27.4 8.9 18
16. CAU, Imphal, Manipur 4 40.5 14.8 173.6 10
Total/mean (Spring 2018) 55.6 42.7 26.2 63.4 122
17. PAU, Ludhiana, Punjab 20 40.8 38.2 7.0 48
18. SKUAST, Srinagar, Jammu and Kashmir  10.2 50.9 38.0 33.9 25
19. MPUAT, Udaipur, Rajasthan 20 33.9 21.5 57.4 40
20. VPKAS, Almora, Uttrakhand 10 524 31.6 65.8 64
21. PJTSAU, Hyderabad, Telangana 10 26.5 22.8 16.3 25
22. DrRPCAU, Dholi, Bihar 10 49.7 41.1 20.9 25
23. JNKVYV, Chhindwara, Madhya Pradesh 10 55.1 37.7 46.1 25
24. UAS, Dharwada, Karnataka 11 53.1 44.1 20.6 25
25. TANU, Coimbatore, Tamil Nadu 10 40.9 35.2 16.2 50
26. CAU, Imphal, Manipur 10 432 14.5 197.9 10
27. UAS, Mandya, Karnataka 20 30.0 38.5 28.3 50
28. BAU, Sabour, Bihar 10 55.7 52.8 5.53 25
29. BHU, Varanasi, Uttar Pradesh 14 64.0 50.0 28.0 50
30. ICARRC NEH region, Barapani, Meghalayag8.2 34.8 27.4 26.4 10
Total/mean (Kharif 2018) 173.4 45.7 34.6 31.9 472
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Demonstration of hybrid maize in Manipur

The variation in the yield of khairf 2018 season FLDs
versus farmer practices was more than 50% in Manipur,
Uttrakhand and Rajasthan while less than 20% in
Telangana, Bihar, Punjab and Tamil Nadu (Figure 5.1).

Scheduled Tribe Component (STC)

Scheduled Tribe Component (STC) is funded by ICAR to
enhance economic profitability of tribal farmers. The
institute implemented STC programme in maize in
various tribal belts across the country through approved
budget under IMR and AICRP on maize. The programme
focused on the training for capacity building, input
distribution and frontline demonstrations on the best crop
management with improved high yielding maize
cultivars. The programme was implemented mostly in the
tribal dominated aspirational districts in 13 states, viz.,
Chhattisgarh, Himachal Pradesh, Maharashtra, Manipur,
Odisha, Madhya Pradesh, Jammu and Kashmir,
Jharkhand, Uttar Pradesh, Gujarat, Rajasthan, Bihar and
West Bengal. Under STC programme, 32 districts were
covered for capacity development of tribal maize farmers
in these states.

Demonstration of post-emergence weed management at Telangana

During the period, 36 farmers training programme were
conducted in different parts of the country, benefiting
1933 tribal farmers on various aspects of scientific maize
production (Table 5.2). Inputs were also distributed to the
farmers during these training programme for following
improved maize production practices in order to enhance
farm profitability.

Inputs were distributed among farmers. Five categories of
inputs included seed, biofertilizer/ biopesiticides/

botanicals, chemical fertilizer, plant protection chemical

and farm implements were emphasized to address seed!
tolseed maize production. Modern farm implements for

maize production like plough, trench hoe, sickle, manual

maize sheller, power operated maize sheller, sprayer, etc.

and storage bins for reducing postharvest losses were

distributed in the STC programme.

Demonstrations on the scientific maize cultivations were
conducted under STC programme on over 300 hectares.
High yield gaps of the farmer adopted practices and the
demonstration were noticed (62% in Raygada, Odisha,
75% in Varanasi, U.P and 93% in Koraput, Odisha).
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Table 5.2: Training conducted by AICRP on maize centres under TSP programme.

Centre Place Date/s Topic Farmers
benefited
Bhilpaniya August 10,2018  Scientific and beneficial improved cultivation practices of 65
Maize
Mai Vislanga August 18,2018  Scientific and beneficial improved cultivation practices of 59
aize Maize
Research
Station, . L . .
Godhra Goth August 30, 2018  Scientific and beneficial improved cultivation practices of 50
. Maize
(Gujurat)
MMRS, Godhra February 25, Scientific and beneficial improved cultivation practices of 60
2019 Maize
AAU Lakhibazar, Baksa, March 20,2019  Scientific cultivation of Maize 33
Gossaigao  Assam
n
Goreswar, Baksa, March 23,2019  Scientific cultivation of Maize 40
Assam
BCKYV, Aatgharah November 24, Scientific cultivation of Maize 25
Kalyani, 2018
West Paschim Simla February 7, Scientific cultivation of Maize 15
Bengal 2019
BHU, Varanasi May 21, 2018 Maize production technology 100
Varanasi
October 06, Promoting improved technology of maize production
CAU, Imphal 2018 among the tribal farmers under TSP 50
October 12, Promoting improved technology of maize production
CAU, Imphal 2018 among the tribal farmers under TSP 50
November 22, Promoting improved technology of maize production
CAU CAU, Imphal 2018 among the tribal farmers under TSP 60
Imphal
CAU, Imphal November 25, Promoting improved technology of maize production
2018 among the tribal farmers under TSP 60
CAU, Imphal November 27, Promoting improved technology of maize production
2018 among the tribal farmers under TSP 60
CAU, Imphal November 30, Maize based intercropping system for the sustainable
2018 livelihood of tribal farmers 60
KVK Korba February 20, Maize production technology 30
2019
IIGKY,
Ambikapur
KVK Korba March 12, 2019 Maize production technology 63
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Centre

RMRSPC,
Begusarai

CSKHPK
V, Kangra

Total

Place

KVK Rajnandgaon

KVK Narayanpur
(Narayanpur)

KVK Narayanpur
(Narayanpur)

KVK Narayanpur
(Kondagaon)

KVK Narayanpur
(Kondagaon)

KVK Dantewada
(Dantewada)

KVK Dantewada
(Dantewada)

KVK Dantewada
(Dantewada)

KVK Dantewada
(Sukma)

KVK Dantewada
(Sukma)

KVK Kanker
KVK Kanker
KVK Kanker
RMD CARS
Ambikapur

KVK Bastar
(Jagdalpur)

KVK Bastar
(Jagdalpur)

Katihar
Ranchi
Begusarai

Begusarai
KVK, Chamba

KVK, Chamba

36 trainings

Date/s

March 16, 2019

February 01,
2019
February 17,
2019
December 9,
2019
February 06,
2019
February 24,
2019
February 24,
2019
February 24,
2019
January 22,
2019
February 22,
2019

March 03, 2019
March 22,2019

March 29, 2019
March 29, 2019

January 20,
2019

February 20,
2019

November 22,
2018

February 15,
2019

January 22,
2019

March 19, 2019

January 1718,
2019

January 19 120,
2019
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Topic

Maize production technology

Maize production technology

Maize production technology

Maize production technology

Maize production technology

Maize production technology

Maize production technology

Maize production technology

Maize production technology

Maize production technology
Maize production technology
Maize production technology
Maize production technology

Maize production technology

Maize production technology

Maize production technology

Maize hybrid technology and its seed production
Maize hybrid technology and its seed production

Maize hybrid technology and its seed production

Maize hybrid technology and its seed production

Improved Maize Production Technology

Improved Maize Production Technology

Farmers
benefited

93

25

25

25

25

30

27

65

25

25
38
21
46

30
50

55

80

140

101

170

25

25

2026
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Table 4.3. Summary of key inputs distribution
under STC programme in maize.

Input distributed Quantity
A. High yielding maize cultivar seed (Kg) 7147

B. Biofertilizer/ biopesticides/botanicals

Bio fertilizer NP consortium (litre) 32.75
Trichoderma (Kg) 200
Azadirachtin (litre) 8
Azotobacter (packet) 100
PSB (packet) 100

Training & input distribution at Chandel District of

C. Chemical fertilizer Manipur under TSP Programme

Dilammonium phosphate (Kg) 11105.6
Urea (Kg) 47292
Murate of Potash (Kg) 3903
Single super phosphate (Kg) 8650
N:P:K complex fertilizer (Kg) 5000
Zinc sulphate (Kg) 700
Boron (Kg) 200

D. Plant protection/storage pest chemicals

Chloropyriphos (litre) 37

Atrazine (Kg) 1782.7

Phorate (Kg) 76.8

Carbofuron 3G (Kg) 62.5

Neembam (100 ml bottle) 180 Distribution of sweet corn seed to tribal farmers
Azoxystrobin (50 ml bottle) 120 in Ranchi, Jharkhand
Hexaclonazole (litre) 15

Trizophos (litre) 5

Celphos (packet) 15

E. Farm implement and storage bin

Plough (No.) 35
Trench hoe (No.) 35
Sickle (No.) 25
Power operated sheller (No.) 87
Manual maize sheller (No.) 170
Sprayer (No.) 99
Storage bin (No.) 110

Y

Kissan Mela & Farm Impl t Distribution at
KVK, Gunupur, Rayagada on March 8, 2019 attended by
OUAT Scientists & Govt. Officials

Manipur under TSP Programme
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Maize promotion in NEH region

The institute implemented a pilot project in collaboration
with ICAR[Research Complex for NEH region, Umiam,
Manipur centre under NEH fund of the institute,
sanctioned by ICAR on “Promoting Improved
Technology of Maize in NEH region”. This project was
implemented in all the NEH states in collaboration with
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centre of the ICAR. Objective of this pilot project was to
promote maize cultivation in NEH region with
technology dissemination, input distribution, capacity
building and technology development, training and
capacity building on best management practices in maize
was emphasized in all seven states. 25 trainings/national
workshops were conducted in this programme benefiting
1932 farmers (Table 5.4).

Table 5.4: Training programmes and workshops conducted in NEH region.

S Date Place with state
No.
A. Manipur
1. July 31-August 1, ICAR RC for NEH
2018 Region, Lamphelpat,
Imphal, Manipur
2. September 20-21, ICAR RC for NEH
2018 Region, Lamphelpat,
Imphal, Manipur
3. September 24 25, Noney, Tamenglong,
2018 Manipur
4. October 18-19, Krishi Vigyan
2018 Kendra,
Monsangpantha,

Chandel, Manipur

5. October 20-21,
2018

Ukhongshang,
Thoubal, Manipur

6. February 17,2019 Serou, Kakching,

Manipur
7. February 27-28, Ukhongshang,
2019 Thoubal, Manipur
8. March 18-19, Twi Champhai,
2019 Kangpokpi, Manipur
9. March 25-26, Krishi Vigyan Kendra,
2019 Monsangpantha,
Chandel, Manipur
10. March 27-28, ICAR RC for NEH

2019 Region, Lamphelpat,
Imphal, Manipur
11. March28-29, Krishi Vigyan
2019 Kendra, Pearsonmon,
Churachandpur
12. March 29-30, Krishi Vigyan

2019 Kendra, Tupul,

Tamenglong, Manipur

A - Beneficiaries
Description of training (No.)
Two days National Workshop cum 210

brainstorming session on “Unleashing
the hidden potential of maize
technology in NEH Region: status,
options and strategies”

MaizeLivestock Integration for 41
Improving Livelihood and Nutritional

Security of Small and Marginal

Farmers

Maize Livestock Integration for 41
Improving Livelihood and Nutritional

Security of Small and Marginal

Farmers

Maize Livestock Integration for 110
Improving Livelihood and Nutritional

Security of Small and Marginal

Farmers

Maize Livestock Integration for 34
Improving Livelihood and Nutritional

Security of Small and Marginal

Farmers

Maize based cropping system for 86
improving livelihood and nutrition

security of marginal and small farmers

Integration of maize with livestock 30
farming

Technology for intensification in maize 30
based cropping system

Maize cultivation ensure food, feed and 65
fodder

Technology for intensification in maize 76

based cropping system

Maize livestock integration for 85
ensuring food, feed, fodder and

nutritional security

Technological intervention for 46
enhancing maize productivity

13. March 29-30, Krishi Vigyan Scientific cultivation of maize in 61
2019 Kendra, Hundung, Manipur
Ukhrul
14. March 30-31, Krishi Vigyan Improved maize production technology 45
2019 Kendra, Lamphelpat,
Imphal West
Sub Total (A) 960
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i’ Date Place with state

0.

B. Meghalaya

1.  November 27,2018  Farming System
Research Project,
ICAR Research
Complex for NEH
Region, Umiam

Sub Total (B)

C. Nagaland

1. September 24126, Jharnapani, Nagaland

2018

Sub Total (C)

D. Tripura

1. August 24,2018 Charkalak ADC,
Tripura

2. September 07, 2018 Charkalak ADC,
Tripura

3. November 21, 2018 North Pulinpur ADC,
Tripura

4. January 11, 2019 Madhuban VC,
Tripura

5. January 19, 2019 Dumti ADC, Tripura

6.  January 30, 2019 Maharanipur VC,
Tripura

Sub Total (D)

E. Sikkim

1. December 19, 2018 ICAR, Tadong

Sub Total (E)

F. Arunachal Pradesh
Gori Farm, Basar,

1. January 10,2019 Leparada District,
Arunachal Pradesh

Sub Total (F)

G. Mizoram

1. March 05, 2019 SAMETI HALL,

Aizawl, Mizoram
Sub Total (G)
Total (A+B+C+D+E+F+G)

Demonstrations of maize were conducted on 372 hectare
of the areas. It wide gap existed between farmer practice
and yield with improved management practices. These
demonstrations were emphasized on quality protein
maize, intercropping (with groundnut, pea, rice bean,
French bean, etc.), row planting, liming and integrated
nutrient management. The yield gap varied from 32.7% in
Tripura to as high as 96.3% in Nagaland with an average
yield gap of 57.4% in NEH region (Figure 5.2). It
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aq g Beneficiaries

Description of training (No.)
Training cum Awareness Programme 150
on Rabi Maize

150
Promotion of Scientific Maize 30
Cultivation Practices in Nagaland,

30
Improvement maize production 25
technology
Awareness programme on climate 27
change and maize production
Training/¢um/demonstration 200

programme on improvement maize

production technology

Improved farming interventions and 100
maize production for livelihood

security of hill farmers

Improved farming interventions for 100
livelihood security of hill farmers
Improved farming interventions for 100
livelihood security of hill farmers
552
Maize based cropping system for 30
improving livelihood and nutrition
security of small and marginal farmers
30
Promoting Improved technology of 40
maize production in NEH region
40
National workshop on Scientific maize 170
cultivation in Mizoram
170
1932

indicates a good possibility of enhancement in maize
production with available technology targeting in the least
explored NEH region.

During the year 201819 a collaborative programme on
“Maize production in NEH region for sustainable
livestock production” was initiated with NRC on Pig, Yak
and Mithun. Emphasis were laid on the fodder and feed
from maize for the livestock sustainability in the NEH
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Two days National Workshop cum brainstorming session on
“Unleashing the hidden potential of maize technology in NEH
Region: status, options and strategies” was inaugurated by Hon'ble
Deputy Chief Minister Shri Y. Joykumar Singh as chief Guest and
functions presided by Dr. N. Prakash, Director ICAR Research
Complex for NEH Region, Umiam, Meghalaya on July 31, 2018 at
ICAR Imphal, Manipur
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Two days training programme on “Maize-Livestock Integration for
Improving Livelihood and Nutritional Security of Small and
Marginal Farmers” inaugurated by Deputy Commissioner Chandel
Shri Krishna Kumar during October 18-19, 2018 Krishi Vigyan
Kendra, Monsangpantha, Chandel, Manipur

Maize grown with groundnut in additive series in Churachandpur,
Manipur
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Two days training programme on “Maize-Livestock Integration for
Improving Livelihood and Nutritional Security of Small and
Marginal Farmers” during September 20-21, 2018 at ICAR RC for
NEH Region, Lamphelpat, Imphal, Manipur

Training cum Awareness Programme on “Rabi Maize” at Farming
System Research Project, ICAR Research Complex for NEH
Region, Umiam on November 27, 2018

Demonstration of maize-pea cropping system at Churachandpur,
Manipur
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Monitoring at Lingtam Village

region. The programme also has maize technology
development for pig, yak and mithun and has components
on demonstration and capacity development of
stakeholders.

Apart from this, inputs (>28 tonnes) including maize seed,

Farmer visit at ICAR farm

biofertilizer, agrilime, vegetable and other intercrop seed
were distributed in NEH programme. This have been used
to conduct intercropping and quality protein maize FLDs
on more than 500 ha benefitting more than 1100 farmers
(Table 5.5). Fertilizer input distribution to the targeted
beneficiaries in Sonipat district of Haryana (Table 5.6).
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Figure 5.2: Yield gaps in farmers' practices in seven north eastern
hill states of India.
Table 5.5: Distribution of quality seed and input
for conduct of demonstration on quality protein
maize and intercropping system in NEH region.

Input given Quantity (kg)
Biofertilizers (Nalpak) 379
Biopesticides b
Broadbean 500
cowpea seed 58
D 2000
Frenchbean/ 450
Maize seed HQPM 1 5530
Maize seed 440
— 3050
Mustard seed 200
Neem Cake 200
Pea seed 1770
SSP 4300
Urea 3870
Total 28279

Table 5.6. Fertilizer input distribution to the targeted
beneficiaries in Sonipat district of Haryana.

R
UREA 45 kg bag 266.5 4500
DAP50 kg bag 1450 3500
Sulphur bentonite 5 kg bag 205 250
wsf urea phosphate17(44[0 unit 1kg 70 200
Sagarika (sea weed extract) granular 415 1000
10 kg bag

Biofertiliser NPK consortia unit 45 25

250 ml
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Mera Gaon Mera Gaurav(MGMG)

The IIMR and its regional stations implemented the
MGMG programme in 20 villages adopted in the 6
districts of Punjab, Haryana, Bihar and Telangana. Eight
teams having 30 scientists were in regular touch with the
farmers of these villages through visits, messages, email,
phone calls etc. Visits, interface meetings, training,
literature, mobile advisories and awareness programme
on contemporary problems benefited the farmers of these
adopted villages (Table 5.7).

Table 5.7: Summary of beneficiaries by interface
meetings, literature and advisory support to the
farmers under MGMG programme.

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

1. Visit to village by teams 5 78

2.  Interface meeting/ Goshthies 1 29

3. Trainings conducted 2 50

4.  Mobile based advisories 137 127

5. Literature support provided 59 65

6.  Awareness created 12 172

7.  Linkages developed with 5 123

other agencies

The farmers were also given information on best
management practices in maize including cultivar
selection, specialty maize, postiémergence weed
management, need of water conservation, cleanliness and
adoption of conservation agriculture along with
information on related government schemes of Crop
Insurance and importance of Soil Health Cards. Under
this programme 600 kg hybrid maize seed was also
distributed to the farmers benefitting 36 farmers. Training
was also given to 50 farmers on the fall armyworm and its
management. Lack of awareness about the improved
package of practices specially hybrid maize seed and the
postlemergence herbicide based weed management was
noticed during interaction with farmers.

Kissan Mela/Exhibition participation

IIMR participated in the six major Kissan
mela/exhibitions during 2018119 in various parts of the
country. These exhibitions/farmers fares were organized
in five different states, viz.,, Madhya Pradesh, Uttar
Pradesh, Punjab, Bihar and Delhi. The visitors
appreciated the maize technologies developed for
production and value addition (Table 5.8).

BRSRT.
189835

AT
IIMR



AT - AT Wefehl STTHEMT HEAT

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

Event Place Duration
Cornfest 2018 Chhindwara, September 29 — 30,
Madhya Pradesh 2018

Krishi Kumbh [1 IISR, Lucknow, October 26 — 28,

2019 Uttar Pradesh 2018
106" Indian LPU, Phagwara, January 3 — 7,
Science Punjab 2019
congress
Krishi Kumbh[ Motihari, Bihar February 9 — 11,
2019 2019
X1V ICARTARI, February 20 — 23,
Agricultural Pusa, New Delhi 2019
Science
Congress
(ASC)
Krishi Unnati ICARTARI, March 57,2019
Mela Pusa, New Delhi

SCSPPlan

The SCSP (Scheduled Caste Sub plan) has been started by
Government of India to benefit the scheduled caste (SC)
communities of the country. The institute implemented
SCSP plan in maize to benefit the maize growing farmers
of SC community. Under this scheme, institute has
utilized Rs. 16.04 lakh. Three following training
programmes were conducted by different AICRP centres
under the SCSP plan during 201819 (Table 5.9).

Table 5.9: Trainings organized under SCSP

S. No. Title
1 Farmers training programme “Improved
techniques of maize production”
2 Maize production technologies and
management of fall army worm
3 Farmers training programme and input

distribution for SC farmers under
NICRA project

Table 5.8: Participation of IIMR in various Kissan mela and exhibitions.

Objective

To highlight technology to farmer,
entrepreneur of Madhya Pradesh
and neighboring states.

To display maize technology
available to the farmers and other
stakeholders of the Uttar Pradesh.

To highlight the maize
technologies to the participants of
the science congress and other
stakeholders

To display maize technology
available to the farmers and other
stakeholders of the Bihar.

To display maize technology
available to the participants of XIV
ASC and other stakeholders of
the NCR.

To display maize technology
available to the entrepreneurs,
farmers and other stakeholders of
the NCR.
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Organized by

District administration of
Chhindwara Madhya
Pradesh in collaboration
with INKVV and ICAR [
Indian Institute of Maize
Research

Government of Uttar
Pradesh in association
with the Government of
India

Indian Science Congress
Association

CARMahatma Gandhi
Integrated Farming
Research Institute,
Motihari, ICARIRCER,
Patna and Dr. RPCAU,
Samastipur

National Academy of
Agricultural Sciences in
collaboration with ICAR

ICARIndian Agricultural
Research Institute

1. Farmers training programme “Improved techniques
ofmaize production” at Kalyani, West Bengal.

2. Maize production technologies and management of
fall army worm at Maize Research Centre,

Hyderabad, Telangana.

3. Farmers training programme and input distribution
for SC farmers under NICRA project at Kalyani,

West Bengal.

Atotal of 202 farmers were benefitted by the trainings.

State Date

Kalyani Centre,
West Bengal

Maize Research
Centre, Hyderabad,
Telangana

Kalyani Centre,
West Bengal

March 05, 2019

March 29-30, 2019

March 12, 2019

Beneficiaries

40

62

100
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Farmers training under SCSP plan at different centres
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All India Coordinated Research Project on Maize Network
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All India Coordinated Research Project on Maize
(AICRP[Maize) is over a six decade old AICRP in India
established way back in 1957. The objective of the AICRP
is to focus on development and dissemination of superior
cultivars along with protection and production
technologies. For better colordination, the entire maize
growing area in India has been divided in five major
zones, viz., northern hill zone (NHZ), north western plain
zone (NWPZ), north eastern plain zone (NEPZ),
peninsular zone (PZ) and central western zone (CWZ) for
effective evaluation of the maize breeding materials and
experimental cultivars. The AICRP on maize consists of
32 centres for testing throughout country.

Coordinated trials
Breeding

All India kharif 2018 and rabi 2018-19 trials which
includes breeding NIVT, AVT Il of normal maize,
speciality corn and QPM trials and also entomology and
pathology trials were constituted at winter nursery,
Hyderabad. The seed of all the trials was dispatched to
more than 30 centres all over India and presented in Table

Table 6.1: Detail numbers of test entries and checks
evaluated in 15 different AICRP-breeding Trials
during kharif 2018

I\SI:;. Trial Entries lolj:t.igfls
1. NIVTILate Maturity 58 25
2 NIVTMedium Maturity 74 25
3 NIVTEarly Maturity 31 25
4 AVTIIHII[Late Maturity 30 50
5.  AVTIIMedium Maturity 27 62
6 AVTIII[Early Maturity 7 62
7 QPM 1123 24 57
8 Popcorn[12(3 6 33
9 Sweet Corn[12[3 10 33
10. Baby Corn(112(3 7 33
11.  Rainfed trialsLate 4 15
12.  Rainfed trialstMedium 12 15
13.  Rainfed trialsEarly 9 15
14.  OPV 6 6

Total 305
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AICRP ON MAIZE

6.1 and Table 6.2. Total 14 trials trials, viz., NIVT[Late
Maturity, NIVTIMedium Maturity, NIVT[Early Maturity,
AVTO-IILate Maturity, AVTIII[Medium Maturity,
AVTI I Early Maturity, QPM 112(3, Popcorn(1(2(3,
Sweet Corn[1(2(3, Baby Corn[1(2(3, Rainfed trialsLate,
Rainfed trialsMedium, Rainfed trialsEarly, OPV and
Quality trial with 58, 74,31, 30,27,7,24,6,10,7,4,12,9
and 6 respectively during kharif 2018 and six trials, viz.,
NIVT (Late), NIVT (Medium), Popcorn, AVT( (Late),
AVTI (Late) and AVTI and AVTII (Medium) with 23,
42,8, 9,22 and10 number of entries during rabi 201819
were constituted in different zones across the country.
Normal maize entries were tested under three maturity
groups, viz., late, medium, and early (extra early clubbed
with early). Data received from various centers was
reviewed and analysed critically for yield and related
traits. The performance of each variety was compared
with 27 relevant checks varieties of different types and
maturity and promotion were done based on the set
criteria (documented in 61th AMW proceedings).

Table 6.2: Details of the breeding trials constituted
for rabi 2018-19

SI. No. Trial Entries loljz?t.igfls

NIVT (Late) 23 20

L NIVT (Medium) 42 20

2 Popcorn 8 20

3. AVTI (Late) 9 23

4 AVTII (Late) 2 23

5. AVTTand AVTII (Medium) 10 23

6

Agronomy

During kharif 2018 and rabi 201718, the number of
entries under agronomy trial evaluated in different zones
of AICRP on Maize across the country is presented in
Table 6.3.

Pathology

During kharif 2018 and rabi 2017018, the number of
entries in pathology trial evaluated in different zones of
AICRP on Maize across the country is presented in Table
6.4.

Entomology

During kharif 2018 and rabi 2017118, number of entries
evaluated in different zones of AICRP on maize across the
country are presented in Table 6.5.

“;'4!\.:
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Table 6.3: List of entries evaluated in different zones in agronomy (AVT-II)

SL.No. Trial NHZ NWPZ NEPZ PZ CWZ
Kharif 2018

1 Late O 7 O 6 O
2 Medium O 3 4 3 6

3 Early O O O O O
4 Pop corn 2 4 4 5

5 Sweet corn 4 4 4 7 4

6 Baby corn U u 2 2 2

7 QPM 6 4 O O 0
8 Rainfed O O O 3 0

Rabi 2017118

1 Late O 5 O O O
2 Medium O O 5 O O
Table 6.4: List of entries evaluated in different zones in pathology
SR, T NHZ NWPZ NEPZ PZ CWZ
L M E L M E L M E L M E L M E
Kharif 2018

1 NIVT O 26 18 58 74 31 58 74 31 58 74 31 58 74 31
2 AVTII o 12 O 19 8 5 10 3 4 7 7 4 6 6 8
3 QPMIIIII 9 18 16 19 16
4 SCIII 6 9 5 9 9
S PCIIIII 4 5 5 5 5
6 BCIIII 6 7 7 7 7
7  Rainfed T I III O O O 25 25
8§ OPV 6 O O O O

Total 87 234 213 246 245

Rabi 2017018
L M E L M E L M E L M E L M E

1 NIVT O O o 32 38 o 32 38 o 32 38 0o 32 38 O
2 AVTIII 26 8 ad 26 O O 26 8 ad 26 8 O 26 8 O
3 QPMIIIII 4 4 4 4 4

Total 38 100 108 108 108

# SCI Sweet corn; PC[ Popcorn; BCI Baby corn; OPV[ Open pollinated varieties ; L: Late, M: Medium, E: Early
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Table 6.5: List of entries evaluated in different zones in entomology

NWPZ NEPZ PZ CWZ
SLNo.  Trial L M E L M E L M E L M E
Kharif 2018
1 AVTII 7 13 24 7 8 15 7 13 13 10 13 13
2 QPMIIIII 24 07 28 P
3 PCIIII 12 12 12 12
4 SCIINII 13 13 13 13
5 BCIIII 13 13 13 13
6 RAINFED I I IIl 0 O 35 35
Rabi 2017118
1 AVTII o 11 30 0 O 030 1 0 O o o
2 QPM 7 O 7 0

# SC[Sweet corn; PC[Popcorn; BCI Baby corn; OPV[ Open pollinated varieties ; L: Late, M: Medium, E: Early

Achievements and recommendations trials allotted versus reported. Overall the success rate was
Maize Breeding 88.9% for kharif 2018 breeding trials. The highest success
Kharif2018 rate of 96.3% was reported in CWZ and lowest in NHZ

Success rate of AICRP trials is important which represent ~ (79.2%). The zone wise detail of success rate is given in
how the AICRP centres successfully conducted the trials.  Table 6.6.
The success rate of each zone was calculated based on

Table 6.6: Zone-wise details of success rate in reporting data generated during kharif 2018

Trials Trials Percent
1.No. Z
SL.No. Zone(s) i allotted Reported Success
1 NHZ Srinagar, Almora, Bajaura, Barapani, Kangra, 53 42 79.2
Gossaingaon, Poonch, Rajauri,Imphal, Bertin,
Nagaland,Dhaulakuam, Gantok
2 NWPZ Ludhiana, Karnal, Delhi, Pantnagar,Aligarh, 51 48 94.1
Kapurthala, Gurdaspur
3 NEPZ Dholi, Ranchi, Bhubaneswar, Varanasi, Bahraich, 81 65 80.2
Sabour, Kalyani, Koraput, Majhian, Medinapur,
Narendrapur, Sriniketan
4 PZ Arabhavi, Buldana, Mandya, Karimnagar, Shegal 132 125 94.6
Fou, Hyderabad, Coimbatore, Vagarai, Kolhapur,
Peddapuram, Dharwad, VRDCKSSC, Shimoga,
Devihosur, Dhule, Parbhani, Nasik, Rahuri,
5 CWZ Udaipur, Banswara, Chindwara, Ambikapur, Godhra, 83 80 96.3
Bhiloda, Dahod, Raipur, Jagadalpur, Ujjain, Kota,
chittarkoot,
Overall 400 360 88.9
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Entries promoted

Two hundred and eighty four entries were available for in
different trials, viz., IVT[Late, Maturity, NIVTMedium
Maturity, NIVT Early Maturity, AVT —Late Maturity,
AVTIMedium Maturity, AVTI[Early Maturity, Rain fed
Late Maturity, Rain fed Medium, Rain fed Early Maturity,
OPV, Sweet corn, Baby corn and Popcorn evaluation
during kharif 2018, out of which 90 entries were promoted
for advance stage of testing. The trial wise detail of
number of entries promoted kharif 2018 is given in Table
6.7.
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The success rate of each zone was calculated based on
trials allotted versus reported and overall it was 88.8%.
The highest success rate of 100.0% was reported in NEPZ
and lowest in NWPZ (70.8%). The zone wise details of
success rate in reporting data is given in Table 6.8.

Entries promoted

One hundred and seven entries were available in NIVT
Late, NIVT Medium, AVT I Late, AVT I Medium and

Table 6.7: Detail of number of entries promoted during kharif 2018

S.N. Trial
1. [VTLate Maturity
2. NIVTMedium Maturity
3. NIVTEarly Maturity
4, AVTI —Late Maturity
5. AVTIMedium Maturity
6. AVTEarly Maturity
7. Rain fed Late Maturity
8. Rain fed Medium
9. Rain fed Early Maturity
10. OPV
11. Sweet corn
12. Baby corn
13. Pop corn
14. QPM
Total

Entries Entries Percent
Evaluated Promoted promoted
58 15 259
74 21 28.4
31 13 41.9
30 13 433
27 8 29.6
7 2 28.6
4 2 50.0
12 3 25.0
9 1 11.1
6 2 333
10 3 30.0
7 4 57.1
6 3 50.0
24 15 62.5

305 105

Table 6.8: Zone wise details of success rate in reporting data generated during rabi 2017-18

Zone(s) Centers
NWPZ Ludhiana, Karnal, Kanpur, Pantnagar
NEPZ Dholi, Ranchi, Bhubaneshwar, Bahraich,
Varanasi, Sabour, Kalyani
1%, Rahuri, Mandya, Dharwad, Karimnagar,
Coimbatore, Vagarai, Kolhapur
CWZ Banswara, Godhra

Over all

Trials allotted  Trial Reported  Percent Success
24 17 70.8
54 46 100.0
42 42 100.0
14 14 100.0
119 92.7
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QPM for evaluation, out of which only 49 entries were
promoted to their advance stage of testing. Nine, sixteen,
twenty two and two entries were promoted from NIVT
Late to AVTI Late, NIVT Medium to AVTI Medium, AVT
I Late to AVTII Late, AVT I Medium to AVTII Medium
and QPM, respectively. The trial wise detail of number of
entries evaluated and promoted from rabi 201718 to rabi,
201819 is givenin Table 6.9.

Crop Protection and resistance Breeding
Table 6.9: Trial wise detail of number of entries
promoted during rabi 2017-18

S.N. Trial Entries Entries  Percent
Evaluated Promoted promoted

1 NIVT Late 32 09 28.2

2 NIVT Medium 38 16 42.1

3  AVTI Late 31 22 84.6

4 AVT I Medium 3 2 40.0

5 QPM 3 a O
Total 107 49 45.7

Pathology

The hybrids identified to have disease resistance in
different zones in advance trials are as follows:

1. Northern Hill Zone (NHZ): Four hybrids which were
resistant against TLB are IMHBG 17K (15, INDAM
1122, LMH 1016 and NMH 4053 in medium
maturity group.

2.  North West Plain Zone (NWPZ): Two hybrids
showing resistance against MLB were CP 858 and
DKC9185 (IR8449) whereas three hybrids, viz., JH
16081, KMH 463 and SUPER1818 were resistant
against charcoal rot in late maturity group. Eight
hybrids, viz., AH 1606, BH415100, BLH118,
IMHBG 17K22,IMHBG17K6,JH 16045, IKMH
4157 and NMH 4053 were having moderate
resistance against MLB in medium maturity group.
In early maturity group 4 hybrids, viz., AH 7080,
BIO 605, DKC 7074 and JH 31983 were moderately
resistant against MLB.

3. North East Plain Zone (NEPZ): Three hybrids, viz.,
DKC 9185 (IR8449), JH 16209 and RASI 3499
were resistant against MLB in late maturity group
whereas 2 hybrids, viz., DKC 8174 (IQ8319) and
LMH 1017 showed resistance to MLB in medium
maturity group. Two hybrids of early maturity, viz.,
BIO 605 and JH 31947 were resistant to MLB.
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4.  Peninsular Zone (PZ): Five hybrids, viz., ADV
1390064, DKC 9178, DKC 9185 (IR8449), JH
15130 and JH 15135 were moderately resistant to
TLB in late maturity group and 4 hybrids, viz., ADV
140235, BLH 118, DKC 9179 (1Q8627) and
INDAM 1122 exhibited moderate resistance to TLB
in medium maturity group. Only three hybrids, viz.,
BIO 605, DKC 7074, JH 31947 were moderately
resistant to TLB in early maturity group.

Recommended disease management in maize:

e  Azoxystrobin 18.2 w/w + Difenoconozole 11.4%
w/w SC @ 0.10%, Allium sativum @ 10%,
Azadirachta indica leaf extract @ 0.10% and Cow
urine @ 20% were effective in management of TLB
atImphal.

e  Azoxystrobin 18.2% + Difenconazole 11.4% @
0.1% were effective in management of TLB at
Dharwad.

e Trichoderma harzianum (TH [3) @ 0.5% as seed
treatment, bioagent/fortified FYM (1:50) and spray
@ 0.5%, Seed treatment with Neem extract and FS
@ 10% at 45 and 60 DAS, Trichoderma viride
fortified FYM were effective in the management of
PFSR at Udaipur.

e  Seed treatment with Neem extract and FS @ 10% at
45 and 60 DAS, TH-3 @ 0.5% as seed treatment,
bioagentfortified FYM (1:50) and spray @ 0.5%,
Trichoderma viride (TV-3) @ 0.5% as seed
treatment, bioagent(fortified FYM (1:50) and spray
45 DAS @ 0.5% were effective in the management
of CLS at Udaipur.

o  VAM fungi, Glomus fasciculatum at 4 % as seed
treatment, Metarrhizium anisopliae and
Trichoderma viride at 4 % were effective in the
management of cyst nematode at Udaipur.

e  Panchgavaya @ 20 %, curd @ 20 % and cow urine @
20 % w/v proved most effective to reduce the
infection of maize cyst nematode at Udaipur.

Maize Entomology

During Kharif 2018, nine AICRP trials constituted for
screening genotypes of early, medium, and late maturity,
QPM, popcorn, baby corn, sweet corn, genotypes for
rainfed environment and inbred lines were evaluated
against Chilo partellus (Swinhoe) under artificial
infestation. A total of 91 entries in NEPZ, 103 in NWPZ,
135 in PZ and 122 in CWZ and 40 inbred lines were
evaluated against C. partellus in these four zones,
respectively. Major findings are as follows:
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In early maturity group two entries, BIO 605 (3.00)
and JH 31947 (2.87) at North East Plain Zone and
one entry DKC 7074 (2.90) at Central Western Zone
were found resistant against C. partellus.

In medium maturity group one entry Bio 9544 (2.83)
at North East Plain Zone and two entries J1006
(3.00) and RCRMHI[2(2.80) at Central Western
Zone were found resistant to C. partellus.

Among late maturity group one entry CP 858 (3.0) at
North East Plain Zone and two entries CMH 08287
(2.8) and J 1006 (3.0) at Central Western Zone were
foundresistant to C. partellus

Among OPM, APH2 (2.6) at North East Plain Zone
and IIMRQPMH 1705 (2.15) at Central Western
Zone was found resistant to resistant to C. partellus

In rainfed trial, four entriecs RCRMH10 (CAH174)
(2.9), ADH 1608 (2.8),AH 8178 (2.9), CMH 08292)
(3.0) were found resistant at Central Western Zone.
None of the entries were found resistant at
Peninsular Zone (Hyderabad).

In speciality corn none of the entries either in baby
corn and popcorn were found resistant to C. partellus

Among the 13 sweet corn entries evaluated against
C. partellus, none of the entries were found resistant
at North West Plain Zone, Peninsular Zone and
Central Western Zone. Only one entry, DSCH[320
(2.60) was resistant at North East Plain Zone.

The population of Helicoverpa armigera was
monitored from preltasselling to harvesting stage in
maize by installing pheromone traps @ 4 traps/ac
during Spring and Kharif 2018 in Ludhiana and
Kharif 2018 in locations, viz., Delhi, Udaipur,
Karnal, Hyderabad, Kolhapur, Coimbatore, Dholi
and Imphal. Maximum catch of 33.25 moths/ trap
was recorded during third week of September in
Delhi followed by 28.17 moths/ trap during last
week of April in Ludhiana and 23.25 moths/ trap
during third week of August in Imphal.

Chlorantraniliprole 18.5 SC (59.34 g/ha) followed
by state recommended insecticide (52.32 g/ha)
resulted in maximum yield return as compared to
control in the management of C. partellus during
kharif. Bt formulation followed by neemlbased
insecticide was found moderately effective with leaf
injury rating of 3.66,4.51 and maximum yield return
0f46.57 g/ha, 45.02 g/ha, respectively.

In Coimbatore, FAW was reported in the first week of
September and highest infestation (33.33 %)
observed in N 53 in crops established in first and

second week of October. Maximum average number
oflarvae (2.25/per plant) was recorded in UMI 1230,
where ~2larvae/ infested plant was recorded
consistently throughout the cropping interval in
Coimbatore. The maximum FAW infestation of
58.20%, 35.00% was observed in BML6 and CM
500, respectively during third week of August in
Hyderabad. FAW was first observed during second
week of July (12.67%) and the maximum infestation
(100%) was observed during August in Kolhapur.

Thirty late maturity, 11 medium maturity and seven
QPM cultivars were screened under artificial
infestation during rabi 2017(18 against C. partellus
at PZ (Kolhapur) where, three late maturity
cultivars, viz., ADV7037 (2.85)and BLH[113 (2.85)
& PM16203L (2.86); and 2 QPM cultivars, viz.,
HQPM4 (3.0) and MMHQPMI16(121 were found
resistant to C. partellus. None of the medium
maturity cultivars were found resistant to C.
partellus at Kolhapur.

Thirty late maturity, eleven medium maturity and
seven QPM cultivars were screened under artificial
infestation against Sesamia inferens Walker at PZ
(Hyderabad) and NWPZ (Karnal) during 7abi 2017[
18 under artificial infestation, three medium
maturity cultivars, viz.,100K[16 (2.87), Bio 9637
(2.89) and Bio 9544 (2.99) were found resistant in
Karnal.

Six inbred lines shortlisted earlier for S. inferens
resistance were screened again under artificial
infestation against S. inferens during rabi 2017(18 at
Winter Nursery Centre, Hyderabad. Only two lines,
viz.,  HEY Pool 2011130(4(11212(1 (2.20) and
HEY Pool 2011(411201(11111 (2.23) were found
resistant to S. inferens.

The efficacy of new insecticides, viz.,
Chlorantraniliprole 20 SC, flubendiamide 480 SC
and novaluron 10EC with the conventional state
recommended insecticides, viz., Deltamethrin 2.8
EC and Monocrotophos 36SL were evaluated at
Hyderabad against S. inferens under artificial
infestation. Flubendiamide 480 SC @ 0.2ml/l was
found to be most effective in terms of leaf injury
rating and grain yield.

Sixty [five inbred lines were evaluated, against shoot
fly, Atherigona sp. during spring 2018 in Delhi
under natural infestation and Atherigona naqvii in
Ludhiana under natural infestation with fish meal
attractant. In Delhi, no dead hearts were observed in
two genotypes, HEY Pool 1220115SC311 and
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HEY Pool [201115SC31211, while none of the
genotypes were found to be resistant at Ludhiana.

Crop production

The major agronomic research areas during rabi 2017118
and kharif2018 were

e  Optimization of fertilizer dose and planting density
for different maturity prelteleased and notified
maize hybrids,

e  Precision nutrient management, site specific nutrient
management (SSNM) for different tillage practices,

e  Enhancing water/use efficiency in rainfed maize,
e Integrated nutrient management,

e  Optimization of potassium fertilization for eastern
India.

e  Ecological intensification for climate resilient maize
systems and

e  Validation of Sensor based nitrogen management in
maize.

Evaluation of pre-release genotypes under varying
planting density and nutrientlevels

The prelteleased genotypes were tested at two densities
(recommended and high) and two nutrient levels (RDF
and 150% RDF). In rabi 201718, long duration hybrids
responded to high density at and at high dose
(250:80:100) of nutrient application where IM(8013
resulted significantly higher yields over best check in
NWPZ. In NEPZ, the medium duration genotypes
responded to high density and only BLH 109 was
significantly superior over best checks.

In kharif'season 2018, long duration genotype DKC 9178
responded to 150% RDF dose with high plant density
(83,000) over best check (CMH081287, CMH[08282)
in North Western Plain Zone (NWPZ) and Peninsular
Zone (PZ). In QPM genotypes, in NHZ, IMHQPM 1530
responded significantly at 150% RDF over best checks
(HQPMS, Vivek QPM 9). While in NWPZ, none of the
genotype responded significantly over best checks
(HQPM 7, Pratap QPM). In popcorn genotypes, across
the zones, viz., NHZ, NWPZ, NEPZ and PZ none of the
genotypes responded significantly over best checks. In
sweet corn, at NHZ, NEPZ, PZ and CWZ none of the
genotype responded significantly over best checks.
However, in NWPZ genotype ASKHI1 resulted
significantly over best checks (Priya, Madhurai and Win
Orange) at higher plant density (83,000). Baby corn
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genotypes were tested in NEPZ and PZ but none of
genotype responded significantly over best check (VL
baby corn).

Nutrient management in maize based cropping system
under different tillage practices

This longlterm experiment conducted at 8 locations
(Srinagar, Pantnagar, Dholi, Kalyanai Hyderabad,
Banswara, Chhindwara and Udaipur) to find out effective
precision nutrient management and tillage practices for
achieving the higher yield and profitability with better
soil health under intensified cropping system. At 4
locations zero tillage (ZT) and at one location each
permanent bed (PB) and conventional tillage resulted in
significantly highest yield and net returns of maize. The
mixed response of nutrient management was observed
and it was found that at some locations SSNM while at
other 60% recommended dose of nitrogen + green seeker
(GS) guided nutrient application significantly increased
yield and net returns over RDF but the effect of nutrient
management practices.

Long term trial on integrated nutrient management in
maize- wheat cropping system

To explore the possibilities of integrated nutrient
management by inclusion of organic sources in maize
production, long/term experiment was initiated during
kharif 2014 at Pantnagar. After completion of five years,
significantly higher maize grain yield (5.26 t/ha) was
obtained with 100% RDF + 5 t/ha FYM. On the contrary,
economic analysis showed a new path for organic
cultivation of maize and in third consecutive year it was
found that, maize + cowpea as intercrop with FYM 10 t/ha
+ Azotobacter resulted in highest net returns and B: C
ratio of maize (1.89). The same experiment also initiated
in kharif 2018 and conducted at nine locations. The
application of 100% RDF + 5 t/ha FYM gave significantly
higher mean grain yield 7.2 t/ha (5.9 to 7.9 t/ha) across
these nine locations with higher net returns in maize
cultivation.

Enhancing water-use efficiency in rainfed maize

The experiments conducted at five locations to find out
practices for enhancing water(use efficiency in rainfed
maize in different agrolclimatic conditions. The rainfed
maize responded to mulching where mulching in CT
increased maize yield by 4.8 t0 26.5% over CT. However,
the ZT+mulch increased maize yield significantly at three
locations by 17.3 (Chhindwara) to 32.8 (Karimnagar) per
cent over CT without residue. The hydrogel application
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significantly improved yield at two locations (Chitrakoot
and Karimnagar) but the net returns were found lesser due
to hydrogel application.

Optimization of potassium fertilization for eastern
India

This experiment was initiated in kharif 2016 with the
objective to work out economic optimum dose of
potassium in maize for eastern India at four locations.
After completion of three years results it was found that
maize responded to higher potassium doses at Dholi (120
kg/ha) followed by at Kalyani (90 kg/ha) and to lower
dose at Ranchi and Ambikapur (60 kg/ha). Hence, the
recommended potassium doses of maize needs to be
revised for bridging the yield gaps.

Ecological intensification for climate resilient maize
systems

This experiment was initiated in kharif 2017 with the
objective to develop the best crop management practices
by enhancing the ecological processes and buffering the
risk against the climatic aberrations for enhancing the
resource use efficiency and soil health. The results
revealed that by adoption of ecological intensification
(EI) increased maize yield by 48.6% with the range of 5.1
(Ludhiana) to as high as 145.3% (Imphal) over the
existing farmers' practices in various agro!écologies.
Nevertheless, the enhancement in the net returns were
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higher than the grain yield of maize and was 78.1% with a
range of 7.6 (Ludhiana) to 187.0 (Imphal) percent.

Validation of Sensor based nitrogen management in
maize

The validation experiments on the calibration curve
developed at IIMR for optical sensor(based nitrogen
application in maize were initiated in kharif 2017. The
experiment was conducted at six locations (Bajaura,
Ludhiana, Pantnagar, Ranchi, Hyderabad and
Peddapuram) during kharif 2018. It was found that the
application of N as 33% basal N + Green Seeker (GS)
based N at knee high & tasseling stage at Bajuara and
Ludhiana which was higher but statistically at par with
RDF and nitrogen saving/optimization was observed at
all locations and thus it can be inferred that GS based
application curve developed is working.

Biochemistry

Under AICRP activities samples received under AICRP
quality programme were also analysed for protein quality.
Further, for protein quality analysis a total of 13 entries
consisting of five newly developed QPM hybrids were
grown at two locations, viz., Ludhiana and Delhi. The data
for protein, tryptophan and lysine are presented in Table
6.10. The entries namely IMHQPM1530, QPMMH?27,
IIMRQPMH1601, APQHS and APQH 7 possessed the
required concentration of protein quality and
recommended for consideration as QPM hybrid.

Table 6.10: Protein, tryptophan and lysine content (%) of samples of coordinated QPM breeding programme

SIL

No Name of entry
1 IMHQPM 1530
2 QPM MH27
3 IIMRQPMH1601
4 APQHS
5 APQH7
6 APH27
7 Vivek QPM 9 (C)
8 HQPM 1 (C)
9 HQPM 5 (C)
10 HQPM 7 (C)
11 Vivek Hybrid 27 (C)
12 APQH 9 (C)
13 Pratap QPM Hybrid 1 (C)

Protein Tryptophan Lysine
(overall (Overall (overall
mean) mean) mean)
8.96 0.79 3.53
9.33 0.77 3.51
8.9 0.66 3.04
8.89 0.94 4.25
8.34 0.93 4.19
8.59 0.38 1.87
9.29 0.85 3.84
8.63 0.9 3.95
8.45 0.84 3.84
7.84 0.93 4.11
8.76 0.36 1.84
9.05 0.81 3.71
8.17 0.91 3.58

# Overall mean represent mean of data received from Ludhiana and Delhi of samples grown at Ludhiana and Delhi
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Participants from IIMR and AICRP listening to a session during 61st Annual Maize Workshop
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SIGNIFICANT EVENTS

Institute Events
Annual Maize Workshop

The 61" Annual Maize Workshop of the All India
Coordinated Maize Improvement Project was held at the
CSK HPKV Hill Agricultural Research & Extension
Centre, Bajaura from 719" April, 2018. Maize scientists
working across India participated in the workshop. It was
held in 12 sessions over three days. The workshop was
inaugurated by Dr. R.L. Markanda, Minister of
Agriculture, Tribal Welfare & Information Technology,
Govt. of Himachal Pradesh. Dr. A.K. Sarial, Vice
Chancellor, CSKHPKYV, Palampur was the Chairman of
Inaugural Session. Dr. 1.S. Solanki, Assistant Director
General (FFC), Indian Council of Agricultural Research
and Dr. S.K. Malhotra, Agriculture Commissioner,
Ministry of Agriculture, Govt. of India were the special
guests. After three days of exhaustive sessions, the
workshop emerged with some strong recommendations to
improve maize production in India.

61 Annyay Z
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Maize scientists felicitating Dr. 1.S. Solanki, ADG (FFC) on
attaining superannuation during AMW 2018

Dr. Sujay Rakshit discussing some important issues
during the maize workshop

Institute Research Council (IRC) meeting

Institute Research Council meeting was held at Ludhiana
from 20021 June, 2018 under the chairmanship of Dr.
Sujay Rakshit, Director, ICARIIMR to review the
progress of onlgoing research projects and research
proposals. Dr. G.S. Mangat, Head, Department of Plant
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IIMR scientists during the IRC deliberations

Breeding and Genetics, PAU and Dr. J.S. Chawla, Sr.
Maize Breeder from the Department of Plant Breeding
and Genetics, PAU, Ludhiana were the external experts.
Dr. Dharam Paul, Member(Secretary, IRC welcomed all
and briefed the agenda of IRC meeting. In his opening
remarks, Dr. G.S. Mangat highlighted the importance of
maize crop for the country and for the Punjab state in
particular. He stressed upon the need to produce seed of
high yielding public sector hybrids. Dr. J.S. Chawla
highlighted the importance of specialty maize and also
informed that reduction in cost of cultivation could play
an important role in increasing the farm income. The
Director, Dr. Sujay Rakshit, in his remarks highlighted the
targets achieved during the last year. He stressed upon the
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scientist to make quality research publications. It was
followed by presentations by individual scientists for the
inlhouse as well as externally funded projects. A total of
29 presentations including 22 for onlgoing inlhouse
projects and 7 for externally funded projects were made
during the meeting.

Research Advisory Committee (RAC) Meeting

The meeting of the Research Advisory Committee of the
institute was held on December 5016, 2018 under
chairmanship of Prof. RM. Singh, Former Professor
Emeritus & Dean, Faculty of Agriculture, Institute of
Agricultural Sciences, Banaras Hindu University,
Varanasi. Other members who attended the meeting
included Dr. M.L. Lodha, Ex[Prof. & Head, Division
of Biochemistry, ICARITARI, New Delhi; Dr. Srikant
Kulkarni, Former Professor & Head (Plant Pathology),
GKVK, Bengaluru; Dr. R.M. Prasad, Former Associate
Director of Extension, KAU, Thrissur; Dr. A.R. Sharma,
Director Research, RLB Central Agricultural University,

PROF. R. M. SINGH
CHAIRMAN

: |
Dr. R.M. Singh, chairing the RAC meeting

Jhansi; Prof. S.R. Maloo, Former Dean & Incharge,
Faculty of Agricultural Science, Pacific College of
Agriculture, Pacific University, Udaipur; Dr. R.K. Singh,
ADG (CC&FFC), ICAR, New Delhi and Dr. Sujay
Rakshit, Director , ICARIIMR, Ludhiana. The
committee appreciated the progress made during the last
year.  The Chairman, RAC emphasized on  the
development of hybrids and further research to be
initiated for yield improvement of QPMs. He also
endorsed that land races and exotic germplasm should be
used in pre/breeding programs for their use in disease and

insect pest management and comparison of
conservation agriculture and traditional agriculture
should be made on long term basis. The major

recommendations of committee were: focused research
on development of high density planting material,
augmentation of heterotic grouping of maize
data, strengthening of

germplasm  with genomic
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conservation agriculture/based research, identification
of diversity among pathogen of TLB (Setosphaeria
turcica), use of entomopathogens in the management of
insect pests and strengthening of outreach programme
of the institute. A presentation on, “Weather based
forewarning system for diseases of maize” was made by
Dr. Amrender Kumar, AKMU, IARI during the meeting.
The Chairman, RAC launched the web based forecasting
model for BSLB.

Institute Management Committee

The 10" meeting of Institute Management Committee was
held on 11" Sept, 2018 at Ludhiana under the
chairmanship of Dr. Sujay Rakshit, Director IMR. The
agenda for the meeting included proposed outlay of the
SFC 2017(18, condemnation of old vehicle approved
under SFC 2017(20, and extension of existing
entomology laboratory, at WNC, Hyderabad. The 11"
meeting of Institute Management Committee was held on
18" March, 2019 at Ludhiana under the chairmanship
of Dr. Sujay Rakshit, Director IIMR. The agenda for the
meeting included approval of institute building plan
(laboratory/cum(office) at Ladhowal and purchase of
equipment approved in SFC.

The IMC members discussing the agenda items

Institutional Biosafety Committee (IBSC)

The Institutional Biosafety Committee (IBSC) meeting
was held on December 21, 2018. Dr. Sujay Rakshit
(Chairman), Dr. Tanushri Kaul (DBT Nominee), Dr.
Amrita Srivastava (Medical Officer), Dr. Monika Dalal
(External Member), Dr. Bhupender Kumar (Member), Dr.
Krishan Kumar (Member Secretary) and Dr. Alla Singh
(Member) attended the meeting. The committee reviewed
the biosafety aspects of ongoing projects involving
GMO/LMO and found them to be satisfactory.

Independence Day Celebration

The 71"Independence Day was celebrated at all the
centres of theinstitute with full zeal and fanfare. The
day was marked with inspirational speeches, songs and
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recitation. On this occasion, the Director hoisted the
national flag at Regional Maize Research and Seed
Production Center, Begusarai.

National Flag hoisting on Independence day
Republic Day

The republic day was celebrated with joy, enthusiasm and
patriotic fervor by all the scientific, administrative and
technical staff of the institute. National Flag was hoisted
by the Director at WNC, Hyderabad. It was followed by
his speech emphasizing the great work done by the leaders
and members of the constitutional committee to make this
country an independent republic. The speech reflected
upon a message for joint action by the citizens to make our
republic stronger.

S. Kanwal Singh Chauhan shared his journey with maize,
particularly specialty corn, which not only gave him
livelihoods but also social recognition.

Guest of Honour expressing his views on IIMR Foundation Day

Vigilance Awareness Week

The Vigilance Awareness Week was organized from
October 29 to November 3, 2018. Integrity pledge was
taken by staff members at all the centres of the institute.
Events like debate, essay and quiz competitions were
organized during this period. Institute integrity pledge
was registered online and online integrity pledge at
individual level was encouraged. Certificates were
distributed to the winners of various competitions during
the closing ceremony held on November 3,2018.

Celebration of Republic Day
IIMR Foundation Day

The fourth foundation day of ICARTIMR was celebrated
on 9" February, 2019. Padma Shri Dr. B.S. Dhillon, Vice
Chancellor, Punjab Agricultural University (PAU) was
the Chief Guest and Padma Shri Sh. Kanwal Singh
Chauhan, Member Governing Body and General Body
ICAR was the Guest of Honour of the function. The chief
guest delivered the Foundation Day Lecture. He
highlighted the importance of maize in the changing
climatic scenario and stressed upon the scientists to
develop high yielding climate resilient hybrids of Maize.

IIMR staﬁ‘ undertakmg the mtegrtty pledge
Swachhta Hi Sewa and Swachhta Pakhwada

The institute organized “Swachhta Hi Sewa” campaign
from September 15 to October 2, 2018. During this period
one hour from 9.30 AM to 10.30 AM every day was
devoted on cleanliness drives. Various events like
debates, discussions, awareness programmes and poster
competition were organized. A Swachhta Pakhwara was
organized from December 16(31, 2018 at IIMR head
office and at regional stations. During this period dry
leaves, weeds and other biomass was conserved in
biomass pit.
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Planting of a sapling by
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Director IIMR

Cleanliness drive by IIMR D
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International Yoga Day

The international Yoga day was celebrated at the Institute
on 21% June, 2018. On this occasion all the scientific,
administrative and technical staff performed various yoga
exercises under the guidance of an expert. The yoga class
continued for a period of 2 hours from 6 to 8 A.M. This

IIMR staff doing yoga exercises
International Women's Day

International Women's Day was celebrated in the institute
on March 8, 2019. Dr. Arvind Padhee (IAS) was the chief
guest on this occasion. Dr. Sujay Rakshit, Director [IMR
welcomed Dr. Padhee for his visit. All staffs of the
institute, especially women were present to mark the
occasion. Dr. Sujay thanked all the women employees,
emphasizing the important role of women in society. Dr.
Padhee, then graced the occasion and asserted that women
must be respected for their contributions in all areas. He
highlighted achievements of some Indian women, who
have achieved laurels in their respective fields.

T

.
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Workshops/ Meetings

Workshop on DUS Testing on Maize under Indo-
German Bilateral Cooperation on Seed Sector
Development

ICARIIMR and PJTSAU in collaboration with
PPV&FRA organized a “DUS Workshop on Maize” from
25(26 September, 2018 at PJTSAU Hyderabad. The
inaugural session was graced by Dr. K.V. Prabhu,
Chairperson, PPVFRA as Chief Guest. Other dignitaries
attended the program were Dr. V. Praveen Rao, Vice
Chancellor, PJTSAU and Dr. Sabine Ulrike Elisabeth
Lauer, German Expert on DUS testing. Dr. Sujay Rakshit,
Director, IIMR was the Convener of the Workshop. Dr.
K.V. Prabhu highlighted the significance of PPV&FRA in
safeguarding the interest of plant breeders, farmers and
researchers. Dr. Pravin Rao lauded the initiative to
organize the workshop and expressed hope that the
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The dignitaries felicitating a participant during DUS workshop on Maize

breeders will be proactive in protecting their rights as well
as the rights of the farmers. Participants from public and
private sector organizations attended the programmes.

Corn Festival

The first of its kind, a "Corn Festival" was organized by
district administration of Chhindwara, Madhya
Pradesh in collaboration with INKVYV, Jabalpur and
ICARTIMR, Ludhiana from 29030 September, 2018.
The special guests in inaugural function were Dr. P. K.
Bisen, Vice Chancellor, INKVV; Dr. Sujay Rakshit,
Director ICARIIMR; Dr. Sain Dass, Ex Director IMR
and Mr. Ved Prakash, District Collector, Chhindwara.
ICARTIIMR along with various public and private
organizations exhibited improved production technology
of hybrid maize and seed production of hybrid as

Some glimpses of the corn festival
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well as specialty maize and value added products. More
than 80,000 visitors visited the exhibition. The maize
experts from IIMR shared their vision for enhanced
production and better tillage practices. The festival acted
as a platform of interaction between all stakeholders.

13" Asian Maize Conference

The 13" Asian Maize Conference and Expert
Consultation on “Maize for Food, Feed, Nutrition and
Environment Security” was held from October 810 at
Ludhiana. The conference was inaugurated by Dr.
Trilochan Mohapatra, Secretary, DARE and DG, ICAR.
The threelday conference was jointly organised by Indian
Council of Agricultural Research (ICAR), International
Maize and Wheat Improvement Centre (CIMMYT),
ICAR[Indian Institute of Maize Research (ICARL]

BRONZE SPONSORS:

@

Some glimpses of Asian Maize Conference 2018

I[IMR), Punjab Agricultural University (P AU),
CGIAR [Research Program on Maize (MAIZE) and the
Borlaug Institute for South Asia (BISA). The
conference was attended by 215 participants belonging to
fourteen maizelgrowing countries in Asia, besides experts
from outside the continent, participated in this
conference. Dr. Trilochan Mohapatra called upon the
participants to  work towards increasing maize
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productivity upto 5 t/ha in the kharif season. Citing
example of Pakistan and China, Dr. Mohapatra dwelled
on the need for public private partnershipin India to
deploy single cross hybrids to improve maize
productivity . Dr. Martin Kropff, Director General
CIMMYT, mentioned that maize in Asia has high
productivity and demand. He stressed the need for
continued funding for maize research keeping in mind the
climate change problem. Dr. B.S. Dhillon, Vice
Chancellor, P AU pointed out the challenges of
climate vagaries under which the maize productivity is
to be doubled. Dr. B.M. Prasanna, Director, Global
Maize Programme, CIMMYT and CGIAR Research
Programme on Maize highlighted the diverse range of
topics to be covered in the conference, from breeding
for climate resilience in maizebased systems and
climate'smart agriculture to socio—economics for
greater impact besides the importance of public private
partnerships. Dr. B.S. Dhillon was awarded with
MAIZE Champion Award on the occasion. A total of 9
technical sessions were held during the conference. A
field visit for the delegates was arranged to the
research farms ofthe BISA, PAU and IIMR on October
10, 2018 to highlight the performance of hybrids popular
in India, conservation agriculture, mechanization and
precision nutrition.

Launching of HTMAproject

A USAID sponsored multilorganization project entitled
“High temperature tolerant maize for Asia (HTMA)” was
launched on October 11, 2018 at Ludhiana. The meeting
was organized by CIMMYT India. A total of 20
participants from public and private sectors from
different Asian countries including India, Pakistan,
Bangladesh, Bhutan and Nepal, CIMMYT, USAID
and Purdue University attended the launch
programme.

The project team of HTMA
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High level meeting on Fall Army Worm

A high level meeting on fall armyworm was held on
August 20, 2018 under chairmanship of Secretary, DARE
& DG, ICAR at Krishi Bhavan to discuss the course and
action to tackle the meance of FAW. This was followed by
another high level meeting at Krishi Bhavan on
November 14 under chairmanship of Secretary, DAC &
FW. In both the meetings Director, IMR presented the
status of FAW in India and response of [IMR.

Maize Germplasm Field Day organized at Winter
Nursery Centre, ICAR-IIMR, Hyderabad

ICARIIMR and ICARNBPGR jointly organized maize

germplasm field day at Winter Nursery Centre of ICAR[]
IIMR, Hyderabad on September 25, 2018. Two hundred

ninety five maize accessions from the National Gene

Bank (NGB) at NBPGR, New Delhi under the CRP[Agro

biodiversity project were displayed. A total of 32

participants both from different organizations

participated in the field day.

ICARTIMR organized Maize Germplasm Field Day cum
Training Programme on Maize Breeding at Winter
Nursery Centre of [CARIIMR, Hyderabad on March 112,
2019. A total of 48 participants from public sector viz.,

B

Maize Germplasm Field Day at WNC ICAR-IIMR, Hyderabad

Maize Germplasm Field Day cum Training Programme on
AICMIP data recording at Winter Nursery Centre,
ICAR-IIMR, Hyderabad
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from All India Colordinated Project on Maize, Indian
Institute of Maize Research (IIMR), Ludhiana and its
regional centres, CIMMY TlIndia, Hyderabad, National
Bureau of Plant Genetic Resources (NBPGR), Hyderabad
and MRC, PJTSAU Hyderabad participated in the field
day. A total of 3187 maize lines (contributed by IIMR,
AICRP and CIMMYT) were displayed for selections by
the participants. The afternoon sessions were allotted for
imparting training on AICMIP data recording and
familiarization of AICMIP automation system to the
participants in collaboration with ICARINAARM. Dr. A.
Dandapani, Principal scientist, NAARM and Dr. N. Sunil
from ICARIIMR involved in hands on training and
automation programme.

Visits/Trainings

Visit of Dignitaries

Dr. S. K. Vasal, distinguished maize scientist and World
Food Prize recipient visited the institute on August 11,
2018. Dr. B.M. Prasanna, Director, CGIAR Research

programme on maize (MAIZE) program visited IIMR on
August 11,2019.

Dr. S.K. Vasal at Ladhowal Farm

Dr. B.M. Prasanna interacting with IIMR staff
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DDG (CS) visitto WNC, ICAR-IIMR, Hyderabad

Dr. Anand Kumar Singh, Deputy Director General
(Horticulture and Crop Science, ICAR) visited Winter
Nursery Centre, ICARTIMR, Hyderabad on March 12,
2019. He was apprised of the activities being carried out
by the WNC. He appreciated the activities taken up by the
scientists particularly germplasm maintenance &
distribution to various AICRP partners and fall armyworm
experiments conducted in the centre. Dr. Singh stressed
the need of sensor based drip irrigation systems for the
maize fields at Winter Nursery Centre, to optimize the
water usage for growing maize crop, at the earliest.

Visit of DDG (CS) at WNC, CAR-IIMR, Hyderabad

Summer Training Conducted at IIMR, New Delhi for
Graduate Students of Gautam Budda University (GBU),
Greater Noida

A group of six graduate (integrated B. Tech[M. Tech in
Biotechnology program) students (Ms. Divya Kumari,
Ms. Gayatri Chaudhary, Ms. Uditi, Ms. Shristi Maurya,
Ms. Pooja Singh and Ms. Kumari Priya) from Gautam
Buddha University, Greater Noida successfully
completed summer training at [IMR, New Delhi from
May 21 to June 10, 2018 under bilateral MOU between
IIMR and GBU. During the training, the students learned
and performed various molecular biology techniques such

Director, IIMR presenting certificates to the trainees
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as DNA extraction from maize and tobacco leaf tissue,
quality control of isolated DNA, Agarose gel
electrophoresis, PCR analysis, efc. On the last day of the
training, the students presented their work.

Students Visit at ICAR-IIMR, Delhi Unit Office

A batch of 152 B.Sc. (Ag.) first year students from G D
Goenka University, Sohna Road, Gurugram
(accompanied by 3 faculty members), visited ICAR[
IIMR New Delhi Centre on Nov. 26 and 27,2018 in as part
of their educational tour. Dr. Chikkappa G Karjagi
presented the students with an overview of maize
production over the years and highlighted the importance
of climate resilience in maize based cropping system

Visit of students of GD Goenka University at IIMR Delhi unit
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Visit of students of Innocent Hearts Group of Institutions
at IIMR Ludhiana

through novel breeding techniques.
Student visits at ICAR- IIMR, Ludhiana

Students of B.Sc. Agriculture of Innocent Hearts Group of
Institutions visited ICARTIMR Ludhiana for knowledge
of students on September 28, 2018. The students were
briefed about the research mandate as well as facilities of
the institute. Director, IMR briefed the students about the
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Visit of students of Mata Gujri College, Fatehgarh Sahib
at IIMR Ludhiana

importance of maize and upcoming research areas.

Students of B.Sc. (Biotechnology) Mata Gujri College,
Fatehgarh Sahib visited ICARIIMR Ludhiana for study
visit on March 27, 2019. The students were oriented with
respect to different experimentation facilities in the
laboratories of the institute. Director, IMR presented an
overview of maize in the country and highlighted the
importance of research in improving Indian agriculture.
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Glimpses of a session at 13th Asian Maize Conference
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Exhibition of IIMR at 106th Indian Science Congress at
Lovely Professional University, Jalandhar
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(8) AWARDS & RECOGNITIONS

Dr. Alla Singh was awarded the Best Poster Award
for the work, “Identification of opaque?2
Transcription Factor residues for gene editing
towards maize nutrition by Singh A, Chaudhary DP,
Kumar RP, Rakshit S in Life Sciences Symposium,
held at DAE Convention Centre, April 2628 2018.

Dr. Bhupender Kumar has been awarded with
SERB/DST Early Career Research award on
"Genome-wide Association Mapping and Genetic
Characterization of Turcicum Leaf Blight
(Setosphaeria turcica) Resistance in Tropical maize
Germplasm" on May 8, 2018 for a duration of three
years

Drs. S.L. Jat, Bhupender Kumar and Mukesh
Choudhary acted as organizing secretary, convener
(member) and member of organizing committee for
two days National Workshop cum Brainstorming
Session on “Unleashing the hidden potential of
maize technology in NEH region status, options and
strategies” on July 30(31,2018.

Dr. S.L. Jatawarded with Certificate of Appreciation
by Afghanistan National Agricultural Science and
Technology University (ANASTU), Ministry of
higher Education, Islamic Republic of Afghanistan
on September 14,2018.

Dr. S.L. Jat awarded with best poster award (as col
author) on Longlterm trend of conservation
agriculture based maize systems; Yield, water
productivity and environmental impacts" presented
during 13" Asian Maize Conference and Expert
Consultation on “Maize for Food, Feed, Nutrition
and Environmental Security" held at Ludhiana,
India, October 8(10,2018.

Dr. K.S. Hooda as colauthor received best poster
award for the abstract on “Identification of genomic
regions for Fusarium stalk rot resistance in tropical
maize (Zea mays L.) using Genome wide association
study” presented during 13" Asian Maize
Conference and Expert Consultation on “Maize for
Food, Feed, Nutrition and Environmental Security"
held at Ludhiana, India, October 8(10,2018.

Dr. K.S. Hooda as colauthor received best poster
award for the abstract on “Identification of stable
sources of resistance against turcicum leaf blight of
maize under temperate conditions” presented during
13th Asian Maize Conference and Expert

Consultation on “Maize for Food, Feed, Nutrition
and Environmental Security" held at Ludhiana,
India, October 8(10,2018.

Dr. Ramesh Kumar as colauthor received best poster
award for abstract on “Onesize doesn't fit all: Maize
for various stress/prone agro ecologies in Asian
tropics” presented during 13th Asian Maize
Conference and Expert Consultation on “Maize for
Food, Feed, Nutrition and Environmental Security"
held at Ludhiana, India, October 810, 2018.

Dr. Alla Singh awarded One Extra Mural Project
awarded under DST Scheme for Young Scientists
and Technologists on "Rapid Detection of Quality
Protein Maize for Increased Farmer Remuneration”
on October23,2018.

Dr. A. K. Singh became ISA Fellow Indian Society of
Agronomy 2015016 by Indian Society of Agronomy
during XXI Biennial National Symposium. Indian
Society of Agronomy, MPUAT, Udaipur from 2428
October, 2018.

Dr. S. B. Singh awarded with “Excellence in
Research Award” for Genetics and Plant Breeding,
by Society for Scientific Development in Agriculture
& Technology, Meerut in the International
Conference on Global Research Initiatives for
Sustainable Agriculture and Allied Sciences
(GRISAADS) held at Rajasthan Agriculture Research
Institute (RARI), Durgapura, Jaipur (Rajasthan) on
October2830,2018

Dr. S.L. Jat was awarded with ICARNASF Project
as Principal Investigator on “Long-term
conservation agriculture impact on microbiome and
soil health indicators for resource efficiency and
resilience in maize systems” on November 1, 2018
for duration of three years.

Dr. S.B. Singh honored as Chairman in Technical
Session-1I1 and Poster Presentation session in the
International Conference on Global Research
Initiatives for Sustainable Agriculture and Allied
Sciences held at Rajasthan Agriculture Research
Institute (RARI), Durgapura, Jaipur (Rajasthan) on
October28(30,2018.

Dr. S.B. Singh got recognition as organizing
Convener of the International Conference on Global
Research Initiatives for Sustainable Agriculture and
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Allied Sciences held at Rajasthan Agriculture
Research Institute (RARI) Durgapura, Jaipur
(Rajasthan) on October 28(30,2018.

Dr. S.B. Singh selected as the Vice President of
“Society for Scientific Development in Agriculture
and Technology, Meerut (U.P.) India” for the term
2018019.

Drs. Sujay Rakshit and Ishwar Singh were elected as
President and Vice President, respectively of the
Maize Technologists Association of India (MTAI)
for the biennium 2018120.

Dr. Ishwar Singh was invited as lead speaker at 4"
International Plant Physiology Congress (IPPC)
held at NBRI, Lucknow during December 275, 2018.

Dr. Ishwar Singh acted as Member National
Organizing Committee of 4" International Plant
Physiology Congress (IPPC) held at NBRI,
Lucknow, during December2(5,2018.

Dr. Ishwar Singh acted as Joint organizing secretary
of International Conference on Climate Change,
Biodiversity and Sustainable Agriculture (ICCBSA[]
2018) held at Assam Agricultural University, Jorhat,
during December 13(16,2018.

Dr. Krishan Kumar awarded with Best Oral

Presentation Award in technical session(9 in

International Conference on Climate Change,

Biodiversity and Sustainable Agriculture ICCBSA[]
2018) held at Jorhat, Assam from December 13(16,

2018.

Dr. Pardeep Kumar awarded with DSTISERB
project on “Pre-breeding of wild crosses for yield
enhancement and climate resilience maize using
wild species” on January 1,2019.

Dr. Sujay Rakshit, Director, [IMR, Ludhiana acted
as the president of the Agriculture and Forestry
section of 106" Indian Science Congress held at
Lovely Professional university, Jalandhar from
January 317,2019.

Drs. Bhupender Kumar, S.L. Jat, Alla Singh and
Pardeep Kumar awarded with ICARITIMR, Best
scientist recognition” for outstanding contribution in
research and institutional activities on occasion of
ICARTIMR, Ludhiana foundation day celebration
on February 9,2019.

Dr. Alla Singh recognized (acted) as Jury Member in
'Doaba SciFiesta2019' on February 16,2019

Dr. Dharam Paul awarded fellowship by the Indian

Society of Agricultural Biochemist during the
National level Food and Nutritional Security
Conclave held at MPKV Rahuri from February 25(
27,2019.

Drs. Bharat Bhushan and Dharam Paul awarded third
best poster award as author and colauthor,
respectively for presentation in the National level
Food and Nutritional Security Conclave held at
MPKYV Rahuri from February 2527, 2019.

Dr. SL Jat and Mr. Mukesh Choudhary acted as
organizing secretary and coldrganizing secretary for
one day National Workshop in collaboration with
ICARINEH, Mizoram Centre on "Scientific maize
cultivation in North East India” held at Sameti Hall,
Aizawl, Mizoram on March 5,2019

Dr. Ishwar Singh acted as resource person at [CAR
sponsored training program on “Non-destructive
High Throughput Phenotyping for Gene Discovery
and Development of Climate Resilient Crops " held at
the Division of Plant Physiology, ICARITARI, New
Delhi during March 14(23,2019.

Dr. P. Soujanya received “Best Young Scientist
Award” for outstanding contribution in research
during 6" Biopesticide International conference
conducted by Amity University in collaboration with
St. Xavier's College, Palayamkottai, Tamil Nadu
during March 618, 2019 at Raipur, Chattisggarh.

Dr. Alla Singh acted as Resource Person in Onelday
DST sponsored workshop on “Hands-on Workshop
on Protein Electrophoresis" at BBK DAV College
for Women, Amritsar in March 2019.
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CERTIFICATE

THIS CERTIFICATE 1S PROUDLY PRESENTED TO

Wb dias gone above and
studnts of ANASTU. Lam
suess of the sseomd butch of M.Se

Agrononiy.

T W Wk N
[hangeligr, ANASTL

Dr. S.L. Jat awarded with Certificate of Appreciation by Afghanistan
National Agricultural Science and Technology University (ANASTU),
Ministry of higher Education, Islamic Republic of Afghanistan.

ooy, X Biennial Natig
Exs

nal Symposium

Dr. Sujay Rakshit, Director, IIMR, Ludhiana acted as Dr. A. K. Singh became ISA Fellow Indian Society of
the president of the Agriculture and Forestry section Agronomy 2015-16 by Indian Society of
of 106" Indian Science Congress Agronomy

I

[ - S S, __ g 1
Dr. S. B. Singh awarded with “Excellence in Research Dr Sujay interacting with participants at 106th Indian
Award” for Genetics and Plant Breeding, by Science Congress

Society for Scientific Development in Agriculture
& Technology, Meerut
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Annexure 1

List of Cultivars identified during 61st Annual Maize Workshop

Cultivar  AICRP Centre/Pvt. Public/  Average Zones  Area of adaptation Maturity of Season
Company Private  Yield States Type of
(t/ha) Corn
DKC Monsanto India Ltd., Private 11.77 (1), 1L, IIL, Punjab, Haryana, Delhi , Planes of Late Rabi
9165 Bangalore 10.66 (1), IV &V Uttarakhand & Uttar Pradesh, Eastern
(IM 9.16 (IV), Uttar Pradesh, Bihar, Jharkhand,
8119) 10.27 (V) Odisha, West Bengal, Karnataka,

Tamilnadu, Andhra Pradesh, Telangana,
Mabharashtra, Rajasthan, Gujarat,
Chhattisgarh and Madhya Pradesh

ADV Advanta Limited, Private  9.19 1A% Karnataka, Andhra Pradesh, Late Kharif
7022 Hyderabad Tamil Nadu, Telangana,

Maharashtra
DKC Monsanto India Ltd., Private 7.74 Vv Rajasthan, Gujarat, Chhattisgarhand ~ Late Kharif
(9164) Bangalore Madhya Pradesh
1P9002
VaMH TNAU, Vagarai Public 6.93 111 Eastern Uttar Pradesh, Bihar, Medium Kharif
12014 Jharkhand, Odisha, West Bengal,
JKMH Jk Agril‘Genetics Ltd Private 6.47 111 Eastern Uttar Pradesh, Bihar, Medium Kharif
4103 (JK Seeds), Hyderabad Jharkhand, Odisha, West

Bengal,
JH 13347 Punjab Agriculture Public  6.65 (1), I &V Eastern Uttar Pradesh, Bihar, Medium Kharif

University, Ludhiana 6.82 (V) Jharkhand, Odisha, West Bengal,

Rajasthan, Gujarat, Chhattisgarh and
Madhya Pradesh

FH 3754 VPKAS, Almora Public 6.76 I Jammu &Kashmir, Himachal Pradesh  Early Kharif
DMRH ICARndian Institute ~ Public  6.95 I Jammu &Kashmir, Himachal Pradesh ~ Early Kharif
1305 of Maize Research,
Ludhiana
JKMH  Jk Agril Genetics Ltd Public  5.96 \% Rajasthan, Gujarat, Chhattisgarh and ~ Early Kharif
4222 (JK Seeds), Hyderabad Madhya Pradesh
ASKH 4 Indian Agriculture Public 13.2 L 10, Jammu & Kashmir, Himachal Pradesh, Medium Kharif
Research Institute (Green ear) L, III, IV Uttarakhand, Punjab , Haryana,
(IARI), New Delhi 14.12 (Green Uttar Pradesh, Bihar, Odisha, Delhi,
ear) 11, 10.01 Jharkhand, West Bengal, Tamil Nadu,
(Green ear) Karnataka, Andhra Pradesh, Telangana,
11, 14.56 Mabharashtra, Assam, Manipur,
(Green ear) Meghalaya, Mizoram, Arunachal
I\A Pradesh, Tripura and Nagaland
FSCH 75 ICARLVPKAS, Public 10.34 | Jammué& Kashmir, Himachal Pradesh, Medium Kharif
Almora (cob yield) Karnataka, Andhra Pradesh, Tamil

Nadu, Telangana, Maharashtra




Cultivar

IMHB
1532
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IMHB
1539
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AICRP Centre/Pvt. Public/ Average

Company Private  Yield

(t/ha)
ICARIndian Public 827D, &V
Institute of Research, 6.84
Ludhiana V)

GAYMH Anand Agricultural Public 1.22 (with I, IV

University, Gujarat out husk)
L,1.43 (with(]
out husk) IV,

ICARIndian Public 4.42 I
Institute of Research,
Ludhiana

qftieh gfaaaT 2018-19
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Area of adaptation Maturity of Season

States Type of

Corn

Punjab, Haryana, Delhi, Planes of ~Medium
Uttrakhand &Uttar Pradesh,

Rajasthan, Gujarat, Chhattisgarh and

Madhya Pradesh

Jammu &Kashmir, Himachal Medium
Pradesh, West Bengal, Karnataka,

Andhra Pradesh, Tamil Nadu,

Telangana, Maharashtra

Jammu &Kashmir, Medium
Himachal Pradesh

Kharif

Kharif

Kharif
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Annexure Il
List of cultivars notified during 2018-19

S. Cultivar AICRP Public/ Notification Notification Maturity Area of Zone Average Cropping Type
No. Centre/Pvt.  Private Date No. Adaptation Yield season
Company (t/ha)
1 JKMH JK Agri Public  26.12.2018 S.0.6318  Early Rajasthan, A% 5.96 Kharif Normal
4222 Genetics (E) Madhya
Limited, Pradesh,
Hyderabad Chhattisgarh
(Telangana) and Gujarat
2 DMRH  ICARIndian Public 26.12.2018 S.0.6318  Early Jammu and Kashmir, I 6.95 Kharif Normal
1305 Institute of (E) Himachal Pradesh,
Maize Uttarakhand (Hill
Research, region), Meghalaya,
Ludhiana Sikkim, Assam,

Tripura, Nagaland,
Manipur and

Arunachal Pradesh
3 IMHB ICAR[ndian Public ~ 26.12.2018 S.0.6318  Medium Punjab, Haryana, Delhi, II 8.27 Kharif Baby
1532 Institute of (E) Uttarakhand, Uttar and (1), corn
Maize Pradesh andRajasthan, V 6.84
Research, Gujarat, Madhya (W%
Ludhiana Pradesh & Chhattisgarh
4 IMHB ICAROndian Public  26.12.2018 S.0.6318 Medium Jammu and Kashmir, I 4.42 Kharif Baby
1539 Institute of (E) Himachal Pradesh, corn
Maize Uttarakhand (Hill
Research, region), Meghalaya,
Ludhiana Sikkim, Assam, Tripura,
Nagaland, Manipur and
Arunachal Pradesh
5 Pusa ICARIndian Public  26.12.2018 S.0.6318 Medium Jammu and Kashmir, I, 13.2 (), Kharif Sweet
Super Agricultural (E) Himachal Pradesh, I 14.12 (ID), corn
Sweet Research Uttarakhand (Hill 111 10.01
Corn 1 Institute, region), Meghalaya, & (II0) &
(ASKH4) New Delhi Sikkim, Assam, Tripura, IV 14.56
Nagaland, Manipur, 1v)
Arunachal Pradesh (Green
(North Eastern Hill ear yield)
Region), Punjab,
Haryana, Delhi,
Uttarakhand (Plain),
Uttar Pradesh (Western
region), Bihar,
Jharkhand, Odisha,
Uttar Pradesh (Eastern
region), West Bengal
and Maharashtra,
Karnataka, Andhra
Pradesh, Telangana
and Tamil Nadu
6 MAH 145 University of Public  26.12.2018 S.0.6318  Late Karnataka A% 71.5 Kharif Normal
Agricultural (E)
Sciences,

Bengaluru.
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Annexure 111
DUS Testing undertaken during 2018-19

Hybrid Entries

S. No. Name of Entry Testing Year Category SCH/MPH
1 DKC9145 Second New MP Hybrid
2 GK3172 Second New MP Hybrid
3 AFRICAN TALL Reference OPV OPV
4 NARMADA MOTI Reference OPV OPV
5 Winorange Sweet Corn Reference O PV OPV
6 DKC9141 Second New SCH
7 DKC8144 Second New SCH
8 KDMH 755 Second New SCH
9 MM 9333 Second New SCH
10 GK3200 Second New SCH
11 GK3176 Second New SCH
12 P 3550 Second New SCH
13 STAR X114 Second New SCH
14 STAR X112 Second New SCH
15 STAR X120 Second New SCH
16 STAR X118 Second New Hybrid
17 STAR X116 Second New Hybrid
18 Palam Sankar Makka 1 (EHL 162508) Second New Hybrid
19 P 3355 Second New Hybrid
20 P 1866 Second New Hybrid
21 P 3535 Second New Hybrid
22 P 3552 Second New Hybrid
23 PMH 10 Second New Hybrid
24 Palam Sankar Makka 2 Second New SCH
25 MMO9168 First New SCH
26 MM9488 First New SCH
27 LG34.05 First New SCH
28 LG34.06 First New SCH
29 DS4142 First New SCH
30 PM16205L First New SCH
31 PM16103L First New SCH
32 PM16202L First New SCH
33 P3592 First New SCH
34 PM16203L First New SCH
35 RMHSx38 First New SCH
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Name of Entry Testing Year Category SCH/MPH
36 TMMH 2840 First New SCH
37 TMMH 2838 First New SCH
38 MITHAS First New SCH
39 KMHI[4610 First VCK SCH
40 KMHI5010 First VCK SCH
41 DKC9162 First VCK SCH
42 DKC8164 First VCK SCH
43 DKC9164 First VCK SCH
44 DHM 117 Reference Hybrid
45 HM 8 Reference Hybrid
46 HQPMI1 Reference Hybrid
47 HQPM4 Reference Hybrid
48 HQPM5 Reference Hybrid
49 PRAKASH Reference Hybrid
50 Shaktiman 1 Reference Hybrid
51 Shaktiman 2 Reference Hybrid
52 Shaktiman 3 Reference Hybrid
53 Shaktiman 4 Reference Hybrid
54 Vivek 27 Reference Hybrid
55 Vivek 33 Reference Hybrid
56 VIVEK 39 Reference Hybrid
57 Vivek 43 Reference Hybrid
58 VIVEK 9 Reference Hybrid
59 VIVEK 25 Reference Hybrid

SCH [ Single Cross Hybrid

MPH [ Multi(Parent Hybrid

OPV [ Open Pollinated Variety
VCK [Variety Common Knowledge
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Inbred Entries

Name of Entry Testing Year Category SCH/MPH

1 PH2A7S Second New Inbred
2 PHIRA7 Second New Inbred
3 MZ14S028N Second New Inbred
4 MZ14S022N Second New Inbred
5 PHIDVA Second New Inbred
6 PH2V73 Second New Inbred
7 PHICHO Second New Inbred
8 PH2A6G Second New Inbred
9 PH2GP6 Second New Inbred
10 WCVO01 Second New Inbred
1 PH2B00 Second New Typical
12 PH2NGW Second New Typical
13 PH23FF Second New Typical
14 SYNICOINP 5612 Second New Typical
15 SYNICOINP 5140 Second New Typical
16 SYNICOINP FX 7233 Second New Typical
17 SYNICOINP 5646 Second New Typical
18 SYNICOINP 5603 Second New Typical
19 SYNICOINP 5120 Second New Typical
20 SYNICOINP 5139 Second New Typical
21 SYNICOINP 5296 Second New Typical
22 SYNICOINP 5300 Second New Typical
23 BLI112 First New Typical
24 BLI113 First New Typical
25 PH219J First New Typical
26 PH27AC First New Typical
27 PH2RBC First New Typical
28 PH2YNZ First New Typical
29 PH2NFT First New Typical
30 PH177S First New Typical
31 CM152 Reference inbred

32 CM 212 Reference inbred

33 BML 5 Reference inbred

34 BML 6 Reference inbred

35 BML 7 Reference inbred

36 HKI 1105 Reference inbred

37 HKI 163 Reference inbred
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Name of Entry Testing Year Category SCH/MPH
38 HKI 19312 Reference inbred
39 HKI161 Reference inbred
40 HKI19311 Reference inbred
41 HKI323 Reference inbred
42 V 335 Reference inbred
43 V 341 Reference inbred
44 V 345 Reference inbred
45 V 346 Reference inbred
46 V373 Reference inbred
47 VQL1 Reference inbred
48 VQL?2 Reference inbred

Hybrid / variety registered with PPVFRA during 2018-19

S. No. Name Centre Period of protection (Years)

1 HM13 CCSHAU Karnal September 07, 2018 to January 27, 2030
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Annexure IV
Breeder Seed Production 2018-19

Variety Year of Qty. in Qtls. Production Surplus/Deficit Producing Institute
Notification over DAC Indent

Allocation
BSP-1

1 Shaktiman 2 (F) 2004 0.04 0 [0.04 RAU Dholi
CML176
2 Shakhiman2 (M) 2004 0.02 0 [0.02
CML186
3 CM 150 (Female of 2004 0.040 0 [0.04 TARI New Delhi
Pusa Extra Early
Hybrid Makka(5 (AH[]
421))
4 CM 151 (Male of 2004 0.020 0 10.02
Pusa Extra Early
Hybrid Makka(5 (AH[]
421))
5 Pusa Composite 3 2005 5.150 0 (5.15
(Composite 85134)
6 Pusa Composite 4 2005 0.420 0 [0.42
(Composite 8551)
7 HKI 1931 (Female of 2007 0.60 0 [0.60 CCSHAU Karnal
HQPM 1)
8 HKI 163 (Male of 2007 0.30 0.3
HQPM 1)
9 HKI1932 (Female of 2010 0.06 0.06
HQPM 4)
10 HKIO61 (Male of 2010 0.04 0.04
HQPM 4)
11 HKI 161 (Male of 2007 0.55 0.55
HQPM5)
12 HKI 163 (Female of 2007 1.35 0 .35
HQPM5)
13 HK1(193(1 (Female 2008 0.05 0 0.05
of HQPMI7)
14 HKI 161 (Male of 2008 0.02 0.03 0.01
HQPM(7)
15 Shalimar Pop Corn 1~ 2017 1.00 1.45 0.45 SKUA&T, Srinagar
(KDPC12)
e e Ve el Gy 176 12 0.56 BAU Ranchi
IR e 1985 0.88 0.9 0.02
18 Jawahar Makka216 2004 13.02 100 86.98 JNKVYV, Chhindwara
or RVSKVV Gwalior
19 Jawahar Vikas Maize 2007 5.00 0 [5.00 or JNKV'V, Jabalpur

421 (JVM(421)
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S.No.  Variety

20 Female of Phule
Madhu (QMHSC[1182)

21 Male of Phule Madhu
(QMHSCI1182)

22 Female of Phule
Mabharshi (QMH1025)

23 Male of Phule
Mabharshi (QMH1025)

24 GPM1456 (Female of
Rajashree)

25 GPM 1342 (Male of
Rajashree)

26 BML 6 (Female of
DMRH 1301)

27 IML 41811 (Male of
DMRH1301)

28 Vijay Composite
Makka

29 CM 139

30 CM 140

31 LM 20

32 LM 13

33 LM 19

34 LM 17

35 LM 14

36 LM 15

37 LM 16

38 LM 18

39 LM 23

40 LM 24

41 EI5862 (Female of
Pratap Hybrid Maize[

3 (PH1974))

42 EI67012 (Male of
Pratap Hybrid Maize[
3 (PHI1974))

43 Praptap Makkal3
(ECI3108)

44 Pratap Makkal5

45 Pratap Kanchan(2
WC236 (Y)

Year of
Notification

1989

1989

2017

2017

1969

1997
1997
2016
2015
2015
2008
2008
2006
2011
2011
2016
2016
2015

2015

2005

2009
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Qty. in Qtls. Production Surplus/Deficit  Producing Institute
Allocation over DAC Inder
BSP-1
0.02 0 0.02 Kolhapur
0.05 0 0.05
0.02 0 0.02
0.05 0 0.05
0.10 0 0.10
0.05 0 0.05
0.05 0.07 0.02 IIMR, Ludhiana
0.03 0.05 0.02
0.40 0 10.40 PAU, Ludhiana
0.12 0.15 0.03
0.20 0.2
0.06 0.2 0.14
4.00 4.2 0.20
0.06 0.1 0.04
0.06 0.55 0.49
2.00 2
0.12 1.2 1.08
0.06 0.6 0.54
0.12 0.2 0.08
0.12 2.5 2.38
0.06 0.2 0.14
6.30 12.6 6.30 Banswara and
Udaipur
3.10 6.2 3.10
0.50 8.89 8.39
7.26 11 3.74
0.22 0.4 0.18
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Variety Year of Qty. in Qtls. Production Surplus/Deficit Producing Institute

Notification . over DAC Indent
Allocation

BSP-1

UMI 1205 (Female of 2014 0.04 0 0.04 TNAU Coimbatore
CoH (M) 9 (CMH 08!
350))

47 UMII1201 (Female 2013 0.20 0 [0.20
Parent of CoH(M)8)

48 UMI 1230 Male of 2014 0.02 0 0.02
CoH (M) 9 (CMH 08
350)*

49 UMI1230 (Male 2013 0.12 0 0.12
Parent of CoH(M)8)*

50 UMI1200 (Female 2012 12.00 0 12.00
Parent of CO[6)

51 UMI1230 (Male 2012 6.00 0 [6.00
Parent of CO[6)

52 BML 6 (Female of 2010 6.90 8 1.10 PJTSAU, MRC,
DHM117 (BHJ Hyderabad
40625))

53 BML 7 (Male of 2010 3.42 7 3.58
DHM(117 (BH(
40625))

54 BML 45 (Female of 2014 4.39 6.91 2.52
DHM121 (BH
41009))

55 BML 6 (Male of 2014 2.17 4 1.83
DHM121 (BH
41009))

56 Pant Sankul Makkal3 2008 2.22 0 2.22 GBPUAT Pantnagar
(D131)

57 V 373 (Female of 2013 0.45 0.3 [0.15 VPKAS Almora
Vivek Hybrid Maize[]
45 (VMHI[45)

58 V 390 (Male of Vivek 2013 0.15 1.1 0.95
Hybrid Maize45
(VMH45)

59 Vivek Sankul Makka™l 2008 1.20 2.5 1.30
31(VL103)

60 Azad Kamal (R 9803) 2005 0.20 4.5 430 CSUAT Kanpur

61 HUZM 185 (Female 2007 0.75 0 [0.75 BHU Varanasi
of Malviya Hybrid
Makkal2 (Vi33)

62 HKI 1105 (Male of 2007 0.25 0 [0.25
Malviya Hybrid
Makkal2 (V(33)
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Human Resource Development

A. Trainings attended
Al. Under approved HRD Annual Training Plan (ATP) 2018- 19:

Al.1: Scientific

Name Name of the training program attended Venue Date

Dr. Bhupendra ICAR [short course on “Phenomics, the ICARTARI, New Delhi

ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

i

00853

BRSRT.
t 24 .

AT
IIMR

Annexure V

October 22131, 2018

Kumar next generation phenotyping (NGP)” for
trait dissection and crop improvement
Dr. P. Lakshmi Innovation in integrated management of UAS, Dharwad November 13 December
Soujanya insect[pest and diseases of field crops 3,2018
through endophytes and PGPRs
Dr. Chikkappa GK Experimental Data Analysis through R ICARINAARM, February 21126, 2018
Hyderabad
Dr. MC Dagla National Facilitators Development Choudhary Charan Singh ~ November 26 IDecember
Programme (NFDP) on AgrilMarketing National Institute of 5.2018
Agricultural Marketing,
Jaipur (Rajasthan)
Dr. KS Hooda MDP on Priority setting, Monitoring and ICARINAARM, December 1722, 2018
Evaluation of Agricultural Research Hyderabad
Projects
Al.2: Administrative
Name Name of the training programme attended Venue Date

Sh. Ashwani Kumar Establishment and Financial Matters for AOs/ ICARINAARM, Hyderabad

JAO/ AF&AO/ F&AO and SO of ICAR Training at ICARICCARI,
dealing with the subject Goa

Sh. Permod Sharma Establishment and Financial Matters for AOs/  ICARINAARM, Hyderabad
JAO/ AF&AO/ F&AO and SO of ICAR Training at [ICAR [CCARI,
dealing with the subject Goa

Sh. Prashant Kumar Establishment and Financial Matters for ICARINAARM, Hyderabad
Assistant/AAO/ AOs/ JAO/ AF&AO/ F&AO training at ICARICPRYI,
and SO of ICAR dealing with the subject Shimla

Sh. Bhagesh Sharma Organisation Specific Programme for Indian ISTM, New Delhi
Council of Agricultural Research, New Delhi
for Induction Training Courses for Newly

Recruited Assistants

A2. Others
A2.1: Scientific

Name of the scientist Name of the training program Venue

attended

ICAR [ Indian Institute of Maize
Research, Unit office, New

Mr. Deep Mohan Mahala

Professional attachment training

July 5110, 2018

July 5110, 2018

November 1520,
2018

June 11 July 6,
2018

Date

April 16[uly 16,
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Name of the training programme attended Date
2018

October 316, 2018

Venue
Delhi

Mr. Abhjit Kumar Das Statistical, biometrical and genomic CIMMY THyderabad, India
methods applied to maize breeding

training program

November 260
December 5, 2018

National Facilitators Development
Programme (NFDP) on AgrilMarketing

ChoudharyCharan Singh
National Institute of Agricultural
Marketing, Jaipur (Rajasthan)

ICARTARI, New Delhi

Dr.S.B. Singh

November 26, 2018
[JFebruary 25, 2019

Dr. S.K. Aggarwal Professional attachment training

Genomics assisted crop breeding
techniques

PAU, Ludhiana January 2217

February 11, 2019
February 1121, 2019

Mr Mukesh Choudhary

Mr. Abhjit Kumar Das Modern statistical techniques in ICARTASRI, New Delhi

Genetics

Science administration and research
management

Dr. N. Sunil Administrative Staff College of

India, Hyderabad

February 11122,
2019

A2.2: Administrative

Name of the staff Name of the training programme attended Venue

Date I

September 17120,
2018

Training programme on “Reservation in

Ms. Chinkey Aggarwal (4 o5 for SC/ST/OBC”

ISTM, New Delhi

B. Trainings conducted

Name of scientist /organizer

Name of the training programme
conducted

Drs Ishwar Singh, Summer training of six undergraduate students ICARTIMR, New May 21July 10,

secretary)

Dr. S.L. Jat

Dr. S. B. Singh
and Mr. Santosh Kumar

Dr. Bhupender Kumar

Dr. S. B. Singh and Mr.

Santosh Kumar

session on “Unleashing the hidden potential of
maize technology in NEH Region: status,
options and strategies”

Cornfest 2018 at in collaboration with INKVV
during

A training programmes under TSP were
developed and organized on “Single cross
maize hybrid technology and its seed
production

Conducted farmers trainings in collaboration
with Scientists of CSKHPKYV, Palampur,
Himachal Pradesh under TSP Project

A training programmes under TSP were

conducted on “Single cross maize hybrid
technology and its seed production”

Region, Lamphelpat,
Imphal, Manipur

Chindwara, Madhya
pradesh

Village Maira, Dist.
Katihar (Bihar)

Chamba, Himachal
Pradesh

Village Barhe, P.O.
Lundri, District Ranchi
(Jharkhand)

Coordinator, Chikkappa GK, of Gautam Buddha University, Greater Noida ~ Delhi 2018

Bhupendra Kumar, Krishan (UP) under bilateral MOU.

Kumar

Dr. S.L. Jat (Organizing National Workshop cum brainstorming ICAR RC for NEH July 317August 1,

2018

September 2930,
2018

November 22,
2018

January 17018 and
January 19120,
2019

February 15, 2019
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Name of scientist /organizer =~ Name of the training programme

conducted

Dr. S. B. Singh and Mr. RMR&SPC, Campus

Vishnupur, Begusarai

One farmerl[fraining cum awareness January 22, 2019
programme on Fall Armyworm under Mega

Seed project (101 beneficiaries)

Santosh Kumar

Drs A.K. Singh, S.L. Jat and Onelday seminar on “Ecological ICARTIMR, Ludhiana  February 8, 2019

intensification for climate resilient maize

C.M. Parihar
based cropping systems  onlnstitute
foundation day
Dr. SL Jat National Workshop on "Scientific maize Aizawl, Mizoram March 5, 2019

(Organizing secretary) and
Mr. Mukesh Choudhary (Co
organizing secretary)

cultivation in North East India”

Dr. S. B. Singh and Mr. RMR&SPC,

Kushmahaut, Begusarai

Farmer[Scientist Interaction cum Field Day March 19, 2019
programme on “Maize hybrid technology,
seed production and management of FAW in

maize”

Santosh Kumar

C. Participation in Conferences/ Seminars/ Workshops/ Important meetings

Name of the Scientist Name of the Conference/

Seminars/Workshops/

Important meetings

All scientists of 13™ Asian Maize Conference and expert  Radisson Blu Hotel, Ludhiana October 810, 2018

ICAR/IIMR consultation on “Maize for food, feed,

nutrition and environment security for

Asia”
Dr. K.S. Hooda 106" Indian Science Congress LPU, Jalandhar January 307, 2019
Dr. A K. Singh Brain storming session on “Strategies Lucknow September 1, 2018

for enhancing the productivity of Kharif

cereals and pulses in the context of
doubling farmer’s income in U.P.”

Symposium on “Doubling farmers’
income through agronomic inter(’]
ventions under changing scenario”

MPUAKT, Udaipur October 25, 2018

IPNI Research Coloperators’ Meet and November 2, 2018

Nagpur

International Symposium on
“Advancements in Soil, Water and Plant
Nutrition Research”

International Conference on November 23125, 2018
“Agricultural Education[Sharing Global

Experiences”

Dr. Ishwar Singh NASC Complex, New Delhi

4™ International Plant Physiology
Congress (IPPC2018)

Meeting under the chairmanship of the
chairman, Commission for Agricultural
Cost and Prices (CACP) to discuss Price
Policy for Kharif maize 2019120

CSIR National Botanical
Research Institute, Lucknow,
India

Krishi Bhawan, New Delhi

December 23, 2018

February 13, 2019




Dr. Dharam Paul

Dr. S.B. Singh

Dr. S.B. Singh and
Dr. Ramesh Kumar

Dr. S.L. Jat

Mr. Mukesh
Choudhary
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Name of the Scientist

Name of the Conference/ Seminars/
Workshops/ Important meetings

National Conference on AgriNutrition

National Symposium on “Biochemistry
in Health and Diseases”

Meeting on Technology Selection of
Maize Hybrids for Kharif Season under
Govt. Schemes

Meeting called by Hon’ble Union
Minister of Agriculture and Farmer
Welfare Sh. Radha Mohan Singh
regarding progress report of the [CAR
centres for last three years (201518)

Scientific Advisory Committee Meeting
of KVK, Begusarai

Meeting of ATMA Management
Committee Meeting organized by
Project Director, ATMA, and Begusarai

Meeting on “Implementation of ATMA
project under National Sub[Mission on
Agricultural Extension and Technology
(NMEAT)”

Meeting on “Issues Related to Cold
Stress Tolerance in Winter Maize in
Bihar” organized by ICAR RCER,
Patna under NICRA project

Conference on “Unleashing Maize
Potential of Bihar” organized by FICCI
under Maize Vision Programme

Scientific Advisory Committee Meeting

XXIV Meeting of the ICAR Regional
Committee no. IV

International Conference on Global
Research Initiatives for Sustainable
Agriculture and Allied Sciences
(GRISAAS2018)

Annual review and planning meeting of
CIMMYT project on “Climate Resilient
Maize for Asia (CRMA)”

National workshop and brainstorming
session on “Unleashing the hidden

potential of maize technology in NEH
region: status, options and strategies”

XIV Agricultural Science Congress

National Workshop on “Scientific
Maize cultivation in North East India”

AICRP Forage Annual Workshop
“National Group Meeting Rabi 201819

Venue

The Ashoka Hotel, New Delhi

Panjab University, Chandigarh

Director Agriculture (Govt. of
Bihar) at Secretariat Office,
Patna

State Guest House, Patna

KVK, Khodawanpur, Begusarai

District Agriculture Office,
Begusarai

District Magistrate Office,
Begusarai

ICARRCER, Patna

Hotel Maurya, Patna

KVK Khagaria

Chanakya BNR Hotel, Station
Road, Ranchi

Agriculture Research Institute
(RARI) Durgapura, Jaipur
(Rajasthan)

NakhonSawan Field Crop
Research Centre (NSFCRC),

TakFa, NakhonSawan, Thailand

Imphal, Manipur

NASC complex, Pusa, New
Delhi

ICARNEH Region, Aizwal,
Mizoram

CCSHAU, Hisar, Haryana
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ANNUAL REPORT 2018-19

Date

March 15, 2019
December 22123, 2018

May 05, 2018

June 02, 2018

June 04, 2018

July 13, 2018

July 24,2018

August 14, 2018

August 21, 2018

August 18, 2018
September 14715, 2018

October 28(30, 2018

June 11012, 2018

July 30031, 2018

February 20123, 2019

March 5, 2019

September 0709, 2018



arfifes wfaaeT 2018-19 TTeH3TI- TS ekl U W=

ANNUAL REPORT 2018-19 ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH :5:‘.
ATHIFH
IIMR

Name of the Scientist Name of the Conference/ Seminars/

Workshops/ Important meetings

Mr. Mukesh Workshop on “Maize DUS Testing” PJTSAU, Hyderabad September 2526, 2018
Choudhary under Indo[ German bilateral
programme

Dept. of Plant Breeding &

CAFT Training programme on . . January 22 February
“Genomics assisted crop breeding Genetics, PAU, Ludhiana 11,2019
techniques”
XIV Agricultural Science Congress I];IAHSIC complex, Pusa, New February 20123, 2019
elhi
National Workshop on “Scientific ICARINEH Region, Mizoram March 5, 2019
Maize cultivation in North East India”
Dr. Alla Singh Life Sciences Symposium on “Frontiers ~ DAE Convention Centre, April 26128, 2018
in Sustainable Agriculture” BARC, Mumbai
4" Edition of International Conference Chandigarh July 19120, 2018
on Plant Genetics and Genomics, “Next
Gen Crops for Sustainable Agriculture
Mr. Deep Mohan 28™ National Conference on “Farmers’ Udhagamandalam, Tamil Nadu January 31 February
Mahala Friendly Soil and Water Conservation 02,2019
Technologies for Mitigating Climate
Change Impact
One day seminar on “Ecological Ludhiana, Punjab February 8, 2019
intensification for climate resilient
maize based cropping systems
Dr. Bhupender 80™ meeting of Central Sub/committee Krishi Bhawan, New Delhi August 10, 2018
Kumar on Crop Standards, Notification and
Release of Varieties for Agricultural
Crops
Inception meeting of HTMA I project Ludhiana, Punjab October 11112, 2018
(CIMMYT: ICARTIMR Collaborative
project)
Dr. Krishan Kumar International Conference on “Climate Jorhat, Assam December 1316, 2018
Change, Biodiversity and Sustainable
Agriculture (ICCBS[2018)”
Dr. P. Lakshmi National symposium on “Entomology PJTSAU, Hyderabad, Telangana ~ December 10112, 2018
Soujanya 2018: Advances and Challenges”
6™ Biopesticide International Amity University, Raipur, March 618, 2019
Conference Chbhattisgarh
Dr. Bharat Bhushan National Food and Nutritional Security MPKYV, Rahuri February 25127, 2019

conclave and XIX convention of Indian
Society of Agricultural Biochemists

D. Organization/participation of Kisan Mela/Kisan G osthi/Exhibition/Field Day

Dr S.B. Singh State Agriculture Fair Zila High School Ground, April 12015,2018
(Kisan Kalyan Mela) Distt. Motihari
Organized a Kisan Gosthi on “Maize MelaParisar, Motihari April 14,2018




Mr. Santosh Kumar

Dr. S.L. Jat

Drs Bhupender Kumar
and S.L. Jat

Dr. S.L. Jat and Mr.
Deep Mohan Mahala

Dr. AK Singh, Mr.
Mukesh Choudhary,
Mr. Deep Mohan
Mahala and Ms.
MehakSethi

Dr. A.K. Singh, Mr.
Mukesh Choudhary,
Mr. Deep Mohan
Mahala and Miss
Shanti Bamboriya

E. Foreign visits

Name of Scientist

Drs S.B. Singh,
Ramesh Kumar and
Bhupender Kumar
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Hybrid Technology

Krishi Kumbha2019

A Farmer(Scientist Interaction cum
Field Day programme on Maize hybrid
technology, seed production and
management of FAW in maize

Krishi Kumbha2019

KrishiKumbh organized by Uttar
Pradesh government

X1V Agricultural Science Congress

KrishiUnnatiMela

Meeting with Agrinnovate India Ltd,
New Delhifor popularization of maize
hybrids developed by ICARIIMR,
Ludhiana (Proposals of five hybrids
submitted and presented MoU with
private partners)

Cornfest2018

106™ Indian Science Congress

PAU Kisan Mela

Programme

Annual Review and Planning Meeting

of the project "Climate Resilient
Maize for Asia (CRMA)"

Gandhi Maidan, Motihari

RMR&SPC, Kushmahaut,
Begusarai

Gandhi Maidan, Motihari

Lucknow, Uttar Pradesh

New Delhi

ICARTARI, New Delhi

New Delhi

Chhindwara, Madhya Pradesh

Lovely Professional
University, Jalandhar

Punjab Agriculture University,
Ludhiana

Venue

Thailand
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February 09111, 2019

March 19, 2019

February 09111, 2019

October 25129, 2018

February 24128, 2019

March 5(7, 2019

March 20, 2019

September 29730, 2018

January 37,2019

March 15016, 2019

June 10013, 2018
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Annexure VI
Lectures/TV/Radio talks delivered

Scientist Topic Programme Venue Date
Dr. AK. Singh &1 ®el &I Tl Hello Kisan DD Kisan June 27,2018
Ecological intensification for 13" Asian Maize Conference Ludhiana October 8110,
climate resilient maize based and expert consultation on 2018
cropping systems in India “Maize for food, feed,
nutrition and environment
security for Asia”
Dr. S. B. Singh  Quality seed production Joint Annual Group Meeting PAJANCOA & RI, May 10, 2018
achievements by ICARTIMR of AICRP NSP (Crops) and Karaikal,
under the project Seed Production ~ ICAR Seed Project Puducherry
in Agricultural Crops
Dr. S. B. Singh  Raising Maize Productivity in Conference on “Unleashing Hotel Maurya, August 21,
Bihar[Challenges Maize Potential of Bihar" Patna 2018
organized by FICCI under
Maize Vision Programme
Dr. S. B. Singh  Status of corn cultivation in International Conference on Rajasthan October 29,
Bihar: opportunities and future Global Research Initiatives Agriculture 2018.
challenges for Sustainable Agriculture Research Institute
and Allied Sciences (RARI) Durgapura,
(GRISAASR2018) Jaipur (Rajasthan)
Dr. S. B. Singh  Scientific Crop management in Farmer Scientist Interaction District Agriculture ~ August 23,
maize for higher production programme By DAO, Office Begusarai, 2018
Begusarai Bihar
Dr. S.B. Singh  3dY HI9q & Gbx AT § M Farmer Scientist Interaction District Agriculture ~ August 24,
Uhg 9§ g9 %ﬂ CEIIGES programme By DAO, Office Begusarai, 2018
Th-hat Begusarai Bihar
Dr. S. B. Singh  Crop management for higher Farmer Scientist Interaction District Agriculture ~ August 24,
production of Soybean crop in programme By DAO, Office Begusarai, 2018
Begusarai’ Begusarai Bihar
Dr. S. B. Singh  Field layout and data recording in ~ Maize Germplasm Field day Winter Nursery March 017027
AICRP Trials cum Training on Maize Centre, ICART] 2019
Breeding IIMR, Rajendra
Nagar Hyderabad
Dr. S.B. Singh &I Uk UR=d Td Iod 3T Farmer Training programmes  Katihar, November 22,
gg By g RMR&SPC, 2018, January,
Begusarai and 2212019,
Ranchi February,
15,2019
Dr.S.B. Singh  Uhel HHR Hel & dIo] Scdled  Farmer Training programmes  Katihar, November 22,
Pl db-Td! RMR&SPC, 2018, January,
Begusarai and 2212019,
Ranchi February,
15,2019
Dr.S.B. Singh  f38R wewr & forw JUYh |y Farmer Training programmes  Katihar, November 22,
T 9 e RMR&SPC, 2018, January,
Begusarai and 2212019,
Ranchi February,
15,2019
Dr.S.B. Singh  He&I & B § UIYUT Haee Ud  Farmer Training programmes  Katihar, November 22,
e Feeror RMR&SPC, 2018, January,




Scientist

Dr. S. B. Singh

Dr. S. B. Singh

Dr. S. B. Singh

Dr. Mukesh
Choudhary

Mr. Santosh
Kumar

Mr. Santosh
Kumar

Dr. Alla Singh

Dr. S.L. Jat

Dr. S.L. Jat

Mr. Mukesh

Choudhary

Dr. PL.
Soujanya

Dr. S.L. Jat
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ICAR-INDIAN INSTITUTE OF MAIZE RESEARCH

IS TRIFRROT, THTONRROT

AT B B § Bt 37l ad
P UgA T IARATD ThATH

) GHR Hepl H IR febamait
P J=fre fafdr

Development of drought and
waterlogging stresses tolerance
maize genotypes and
identification of key regulatory
elements playing role in their
tolerance mechanism (presented
on behalf of Dr. Bhupender
Kumar)

Integrated management of fall
army worm and other important
insect pests of maize

Hybrid seed production technique
& importance of maize and
integrated management of insect
pests of maize

Molecular biology of ribozymes

Post[Harvest Processing and
Fodder from Maize

Babycorn and sweet corn
production technologies for
Mizoram

Quality Seed Production of Maize
in Mizoram

Management of storage pests of
maize

) Hegl BT SGHITA

Programme

Farmer Training programmes
Farmer Training programmes

Farmer Training programmes

106™ Indian Science Congress

Bl DGR 9 dIoT Icared
Bad | BT A &
YHY g AHA™ 9 W F
Y SITeddl d HferoT
PRIHH

Thd B Tl Thid! Ud
9ol Ired vy w® U
ey anfeardl pusw
TfRTeTOT BrishH

Extension Lecture

National Workshop on
"Scientific Maize cultivation
in North East India".
National Workshop on
"Scientific Maize cultivation
in North East India".
National Workshop on
"Scientific Maize cultivation
in North East India".

SCSP training programme
“Maize production
technologies and
Management of Fall Army
Worm”

fpam & 919 FRIHH
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Venue

Begusarai and
Ranchi

Katihar,
RMR&SPC,
Begusarai and
Ranchi

Katihar,
RMR&SPC,
Begusarai and
Ranchi

Katihar,
RMR&SPC,
Begusarai and
Ranchi

Lovely Professional
University,
Phagwara

RMR&SPC,
Begusarai

Ranchi

BBK DAV College
for Women,
Amritsar

Aizawl, Mizoram

Aizawl, Mizoram

Aizawl, Mizoram

Maize Research
Station, PJTSAU,
Hyderabad

% oS

Date
2212019,
February,
15,2019
November 22,
2018, January,
2212019,
February,
15,2019
November 22,
2018, January,
2212019,
February,
15,2019
November 22,
2018, January,
22, February,
15,2019
(3"7™ January,
2019)

January, 2217
2019

February 15,
2019

February 23,
2019

March 5, 2019
March 5, 2019

March 5, 2019

March 29, 2019

25 STANI,
2019
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Scientist
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Programme

Venue

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

Dr. S.L. Jat

) Hegl P GITA

& Wl B gaTs

&1 HepT DY T

Hepl &) xGITT

EEICIRRCIRCRIl

T TG Wl B Tl
Hepl Y Wl Ud SRgITeT

ool fhar oigd Brisa

gooll fHar ofigd drisa

fpar & 919 HREIHH

gooll fHar ofigd Brisa

fpam & 919 FREIHH

gooll fHar ofigd drisa
gooll fhar ofigd drisa

KSRERSIS]

SSRERSIS]

% T Mes

ESRERSIS]

e sfear e

SSRERSIS]
SISRERSIS]

15 ST,
2019

30 IR,
2018

28 3MFTR,
2018

06 R,
2018

23 I,
2018

23 H%, 2018

11 3, 2018
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Annexure VII

Publications

Research Papers

L.

10.

11.

Aggarwal SK, Mali BL, Trivedi A, Bunker RN, Rajput LS, Kumar S and Tripathi A (2019) Host
Plant Resistance in Different Black Gram Cultivars against Anthracnose. Int J Curr Microbiol
App Sci 8:571(75. http://krishi.icar.gov.in/jspui/handle/123456789/21353.

Bala, M, Solanki, C, Arun KTV, Tushir S, Kumar R (2019) Effect of moisture content on some
physical properties of HQPM[5 quality protein maize (Zea mays L.). Ind J Agric Sci 89(3):
463168. http://krishi.icar.gov.in/jspui/handle/123456789/21456

Cholla A, Chander S, Kaur J, Suby SB, Kumar P (2018) Improved method of screening maize
germplasm for resistance against Chilo partellus (Swinhoe). Indian J Genet P1 Br 78(4): 4545
http://krishi.icar.gov.in/jspui/handle/123456789/21067

Cholla A, Kumar P, Chander S, Das AK, Suby SB, Dubey SC, Sekhar JC (2019) Identification
of key damage parameters and plant morphological traits associated with Chilo partellus
resistance in maize (Zea mays L.). J Entomol Zool Stud 7(2): 1300[1305.
http://krishi.icar.gov.in/jspui/handle/123456789/21362.

Das AK, Chhabra R, Muthusamy V, Chauhan HS, Zunjare RU, Hossain F (2019) Identification
of SNP and InDel variations in the promoter and 5’ untranslated regions of y-tocopherol methyl
transferase (ZmVTE4) affecting higher accumulation of a-tocopherol in maize kernel. Crop J.
8. http://krishi.icar.gov.in/jspui/handle/123456789/21360

Das AK, Jaiswal SK, Muthusamy V, Zunjare RU, Chauhan HS, Chand G, Saha S, Hossain F
(2018) Molecular diversity and genetic variability of kernel tocopherols among maize inbreds

possessing favourable haplotypes of y-tocopherol methyl transferase (ZmVTE4). J Plant
Biochem Biot 110. http://krishi.icar.gov.in/jspui/handle/123456789/21359

Das AK, Muthusamy V, Zunjare RU, Chauhan HS, Sharma PK, Bhat JS, Guleria SK, Saha S,
Hossain F (2019 ) Genetic variability[, genotypex environment interactions/and combining
ability [analyses of kernel tocopherols among maize genotypes possessing novel allele of -
tocopherol methyl transferase (ZmVTE4). J Cereal Sc 1: 86:1[8. http://krishi.icar.
gov.in/jspui/handle/123456789/21363

Goswami R, Zunjare RU, Khan S, Muthusamy V, Baveja A, Das AK, Jaiswal SK, Bhat JS,
Guleria SK, Hossain F (2019) Genetic variability of kernel provitamin[A in subltropically
adapted maize hybrids possessing rare allele of B-carotene hydroxylase. Cereal Res. Commun
47(2): 205115 http://krishi.icar.gov.in/jspui/handle/123456789/21361

Jat SL, Parihar CM, Singh AK, Kumar B, Choudhary M, Nayak HS, Parihar MD, Parihar N,
Meena BR (2019) Energy auditing and carbon footprint under longl/term conservation
agriculture/based intensive maize systems with diverse inorganic nitrogen management
options. Sci Total Environ 664: 6590668. http://krishi.icar.gov.in/jspui/handle/
123456789/20132.

Kaur J, Singh J, Suby SB, Kumar P (2019) Difterential preference for oviposition —a potential
indicator of antixenosis in maize genotypes against Sesamia inferens (Walker). Indian J Exp
Biol 57:2311238. http://krishi.icar.gov.in/jspui/handle/123456789/21073

Kumar R, Kumar P, Kaur Yashmeet, Chikkappa GK, Chaudhary DP, Goyal M, Tiwana US
(2018) Evaluation of maize hybrids for grain and fodder purpose. Range Mgmt Agrofor 39
(2):1821190. http://krishi.icar.gov.in/jspui/handle/123456789/21457
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12. Kumar V, Gathala MK, Saharawat YS, Parthar CM, Kumar R, Kumar R, Jat ML, Jat AS,
Mahala DM, Kumar L, Nayak HS (2019) Impact of tillage and crop establishment methods on
crop yields, profitability and soil physical properties in rice-wheat system of Indo[/Gangetic
Plains of India. Soil Use Manage 35: 303[313. http://krishi.icar.gov.in/jspui/
handle/123456789/21434

13.  Lakshmi Soujanya P, Sekhar JC, Vidhyadhari V, Suby SB, Vinay Mahajan (2018) Repellent
and reproductive inhibitory effects of Strychnos nux vomica L. and Lepidium sativum L.

against Sitophilus oryzae (Coleoptera: Curculionidae). Indian J Entomol 80(3): 586[589.
http://krishi.icar.gov.in/jspui/handle/123456789/21133

14. Lakshmi Soujanya P, Sekhar, JC, Vidhyadhari V, Suby SB, Susmitha GS, Mallavadhani UV
(2018) Management of rice weevil Sitophilus oryzae in stored maize using solar heat and plant
biopesticides. Indian J Entomol 80(4):1736[1739. http://krishi.icar.gov.in/jspui/
handle/123456789/21134

15. Lakshmi Soujanya, P, Sekhar JC, Suby SB, Rakshit S, Susmitha GS, Mallavadhani UV (2018)
Biopesticide treated double layered bags: Novel method of application of botanicals for

Sitophilus oryzae L. management in stored maize. Maydica 63 (1):6. http://krishi.icar.gov.in/
jspui/handle/123456789/21130

16. Lavakumar Reddy M, Lakshmi Soujanya P, Sekhar JC, Sreelatha D, Narsimha Reddy V (2018)
Efficacy of new insecticide molecules against spotted stem borer Chilo partellus (Swinhoe) in
maize. IntJ Plant Prot 11(1):70072. http://krishi.icar.gov.in/jspui/handle/123456789/21131

17. Lopez[Zuniga LO, Wolters P, Davis S, Weldekidan T, Kolkman JM, Nelson R, Hooda KS,
Rucker E, Thomason W, Wisser R, Balint[Kurti P (2019) Using maize chromosome segment
substitution line populations for the identification of loci 2 associated with multiple disease

resistance.  G3: Genes Genomes Genetics 9 (1):189(201. http://krishi.icar.gov.in/
jspui/handle/123456789/20131

18. Mukri G, Gadag RN, Nepolean T, Bhat JS, Jat SL (2018) Selection of high density responsive
inbred lines for enhancing maize productivity. Maize J 6(1&2): 52[55.
http://krishi.icar.gov.in/jspui/handle/123456789/20140

19. Obaid H, Shivay YS, Jat SL, Sharifi S (2018) Optimization of nitrogen and phosphorus
fertilizers doses in hybrid maize (Zea mays) in Kandahar province of Afghanistan. Ind J
Agronomy 63(4): 5211523. http://krishi.icar.gov.in/jspui/handle/123456789/20135

20. Pandravada SR, Abraham B, Bhadru D, Sunil N, Sivaraj N, Kamala V, Ahlawat SP, Sarath Babu
B (2019) Salvaging Maize (Zea mays L.) Landraces from Central and High Altitude Tribal
Regions of Telangana for Conservation and Utilization. Int J Pure App Biosci 7 (1): 166171.
ID: http://krishi.icar.gov.in/jspui/handle/123456789/20100

21. Parihar CM, Jat SL, Singh AK, Datta A, Parihar MD, Varghese E, Bandyopadhyay KK, Nayak
HS, Kuri BR, Jat ML (2018) Changes in carbon pools and biological activities of a sandy loam

soil under long/term conservation agriculture and diversified cropping systems. Eur J Soil Sci
69:902-912. http://krishi.icar.gov.in/jspui/handle/123456789/20139

22. Parihar CM, Parihar MD, Sapkota TB, Nanwal RK, Singh AK, Jat SL, Nayak HS, Mahala DM,
Singh LK, Kakraliya SK, Stirling CM, Jat ML (2018) Long/term impact of conservation
agriculture and diversified maize rotations on carbon pools and stocks, mineral nitrogen
fractions and nitrous oxide fluxes in inceptisol of India. Sci Total Environ 640—-641:138211392.
http://krishi.icar.gov.in/jspui/ handle/123456789/20138

23. Parihar CM, Singh AK, Jat SL, Ghosh A, Dey A, Nayak HS, Parihar MD, Mahala DM, Yadav
RK, Rai V, Satayanaryana T, Jat ML (2019) Dependence of temperature sensitivity of soil
organic carbon decomposition on nutrient management options under conservation agriculture
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in a subltropical Inceptisol. Soil Till Res 790: 50-60. http://krishi.icar. gov.in/jspui/
handle/123456789/21325

24. Parihar MD, Parihar CM, Nanwal RK, Singh AK, Jat SL, Nayak HS, Ghasal PC, Jewlia HR,
Choudhary M, Jat ML (2019) Effect of different tillage and residue management practices on
crop and water productivity and economics in maize (Zea mays) based rotations. Indian J Agri
Sci89 (2):3601366. http://krishi.icar.gov.in/jspui/handle/123456789/20141

25. Pradhan S, Sehgal VK, Bandyopadhyay KK, Panigrahi P, Parihar CM, Jat SL (2018) Radiation
interception, extinction coefficient and use efficiency of wheat crop at various irrigation and
nitrogen levels in a semilarid location. Indian J Plant Physiol 23(3): 416(425.
http://krishi.icar.gov.in/jspui/ handle/123456789/20136

26. Singh A, Batra JK (2018) Insight into the functional role of unique determinants in RNA
component of RNase P of Mycobacterium tuberculosis. Int J Biol Macromol 119:9371944.
PMID: 3008633 1. http://krishi.icar.gov.in/jspui/handle/123456789/21328

27. Lakshmi Soujanya P, Sekhar JC, Suby SB, Rakshit S, Susmitha GS, Mallavadhani UV (2018)
Biopesticide treated double layered bags: Novel method of application of botanicals for
Sitophilus oryzae L. management in stored maize registered lines. Maydica 63(1):6.
http://krishi.icar.gov.in/jspui/handle/123456789/21075

28. Stori RM, Parihar CM, Ahmadi S., Ahmadzai KM, Nayak HS, Jat SL, Mandal BN, Wasithy
MK, Sayedi SA, Shamsi AB, Ehsan Q, Parihar MD, Kumar L, Meena BR (2019) Economical
optimum dose of phosphorus for mungbean (Vigna radiata) under contrasting tillage practices
in arid region. Indian J Agri Sci 89(1): 165[8. http://krishi.icar.gov.in/jspui/
handle/123456789/20133

29. Stori RM, Parihar CM, Ahmadzai KM, Jat SL, Mandal BN, Kumar L, Meena BR (2018) Effect
of tillage practices and phosphorus doses on the performance of mungbean (Vigna radiata) in
semilarid Kandahar region of Afghanistan. Ind J Agronomy 63(4): 5320534.
http://krishi.icar.gov.in/jspui /handle/123456789/20134

30. Suby SB, Kumar P, Sharma RK, Kundu A, Sekhar JC, Soujanya PL (2018) Sampling and
analysis of spotted stemborer induced plant volatiles in Zea mays L. Pesticide research
Jjournal, 30(1): 59165. http://krishi.icar.gov.in/jspui/handle/123456789/21074

31. Sunil Neelam, Srinivasa Rao Nukella, Chikkappa G Karjagi, Chandrasekhar Javaji and Om
Prakash Yadav (2019) Decision support system for efficient utilization of maize germplasm for
hybrid development. J Pharmacogn Phytochem 2: 5011506.

Book Chapters:

1.  Ansari MA, Sharma SK, Jat SL, Roy SS, Singh IM, Prakash N, Rakshit S (2019) Strategies for
Intensification of Maize based Cropping System in North East Indian Region. In: Souvenir of
National Workshop on Scientific Maize Cultivation in North East India held on 5 March, 2019
at SAMETI Training Hall, Aizawl, Mizoram. Pp. 84[90. http://krishi.icar.gov.in/
jspui/handle/123456 789/20156

2. Choudhary M, Jat BS, Jat SL, Mahala DM, Kumar B (2019) Quality Seed Production of Maize
in Mizoram. In: Souvenir of National Workshop on Scientific Maize Cultivation in North East
India held on 5 March, 2019 at SAMETI Training Hall, Aizawl, Mizoram. Pp. 2635.
http://krishi.icar.gov.in/jspui/handle/123456789/20159

3.  Choudhary M, Jat SL (2018) Quality protein maize: opportunities and challenges in NEH
region. In: A Souvenir on national workshop and brainstorming session on “Unleashing the
hidden potential of maize technology in NEH region: status, options and strategies” held
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during 3031 July, 2018 at Imphal, Manipur. Pp 77[83. http://krishi.icar.gov.in/jspui/
handle/123456789/20154

4. JatSL, Choudhary M, Parihar CM, Radheshyam, Kumar B, Kumar K, Preeti, Singh AK (2019)
PostHarvest Processing and Fodder from Maize. In: Souvenir of National Workshop on
Scientific Maize Cultivation in North East India held on 5 March, 2019 at SAMETI Training
Hall, Aizawl, Mizoram. Pp. 3643. http://krishi.icar.gov.in/jspui/handle/123456789/20160

5. Jat SL, Parihar CM, Preeti, Radheshyam, Kumar B, Chikkappa GK, Singh AK (2019) Baby
Corn and Sweet Corn Production Technologies for Mizoram. In: Souvenir of National
Workshop on Scientific Maize Cultivation in North East India held on 5 March, 2019 at
SAMETI Training Hall, Aizawl, Mizoram. Pp. 8[21. http://krishi.icar.gov.in/
jspui/handle/123456789/20157

6. Jat SL, Parihar CM, Singh AK, Dass S (2018) Significance of baby corn and sweet corn in
North Eastern India: challenges and opportunities. In: A Souvenir on national workshop and
brainstorming session on “Unleashing the hidden potential of maize technology in NEH
region: status, options and strategies” held during 30(31 July, 2018 at Imphal, Manipur, pp 607
76

7. KaswanV, Choudhary M, Kumar P, Kaswan S, Bajya P (2019) Green Production Strategies. In:
Ferranti P, Berry EM, Anderson JR (Eds) Encyclopaedia of Food Security and Sustainability,
vol. 1, Elsevier, pp 492(500. ISBN: 9780128126875. http://krishi.icar.gov.in/
jspui/handle/123456789/21318

8. Kumar B, Dar ZA, Choudhary M, Meenakshi, Kumar S, Singh BK, Chaturvedi G, Jat SL,
Rakshit S (2019) Germplasm Conservation and Utilization in Maize. In: Souvenir of National
Workshop on Scientific Maize Cultivation in North East India held on 5 March, 2019 at
SAMETI Training Hall, Aizawl, Mizoram. pp 22[25. http://krishi.icar.gov.in/
jspui/handle/123456789/20158

9.  Kumar B, Jat SL, Rakshit S (2018) Hybrids technology for doubling maize productivity. In: A
Souvenir on national workshop and brainstorming session on “Unleashing the hidden potential
of maize technology in NEH region: status, options and strategies” held during 3031 July,
2018 at Imphal, Manipur. Page 77(83. http://krishi.icar.gov.in/jspui/handle/123456789/20155

10. Kumar S, Singh SB (2018) Hybrid Seed Production Technique in Maize Training Programme! |
Cum(Exposure Visit on Advancement in Seed Technology and Marketing, pp 53760.
http://krishi.icar.gov.in/jspui/handle/123456789/21340

11. Pradyumn Kumar, Jaswinder Kaur, Suby SB, Sekhar JC, Soujanya PL (2018) Pests of Maize.
In: Agricultural Entomology. (Eds) Omkar, Springer Nature (Singapore), pp 533
https://doi.org/10.1007/97898110186878 3.

12. Santosh Kumar, Singh SB (2019) Hybrid Seed Production Technique in Maize. In: Mishra VK,
Kumar M, Kumar M, Devesh P, Arsode P (Eds) Manual of Training Programme Cum/]
Exposure Visit on Advancement on Seed Technology and Marketing. Department of Genetics
and Plant Breeding Institute of Agricultural Sciences, Banaras Hindu University, Varanasi'
221005. http://krishi.icar.gov.in/jspui/handle/123456789/21340.

13. Singh SB, Kasana RK, Singh SP (2018) Status of corn cultivation in Bihar: opportunities and
future challenges. /n: Souvenir & Conference Book of the International Conference on Global
Research Initiatives for Sustainable Agriculture and Allied Sciences (GRISAAS[2018) at
Rajasthan Agriculture Research Institute (RARI) Durgapura, Jaipur (Rajasthan) on October
28130,2018 pp 19126. http://krishi.icar.gov.in/jspui/handle/123456789/21351.

14. Wani SH, Choudhary M, Kumar P, Akram NA, Surekha C, Ahmad P, Gosal SS (2018) Marker!(
Assisted Breeding for Abiotic Stress Tolerance in Crop Plants. In: Biotechnologies of Crop
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handle/123456789/21324

15. YadavaP, Singh A, KumarK, Sapna, and Singh I (2019) Senescence Signalling and Control in
Plants. In: Sarwat M, Tuteja N (Eds) Plant Senescence and Agriculture. Elsevier, Academic
Press, pp 2831302. http://krishi.icar.gov.in/jspui/handle/123456789/21129.

16. Kumar P, Kaur J, Suby SB, Sekhar JC, Lakshmi SP (2018) Pests of Maize. In: Omkar (eds)
Pests and their management. Springer, Singapore http://krishi.icar.gov.in/jspui/handle/
123456789/21071
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1. &IV HAR FEReAT, AT e, HaR (8 ggl, faene 8 vd gel™ HiR (2019)
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2. AT HAR AT, TT0T FAR ISIT, HAAT [, FAIY HAR, AT <dl qHIRAT Td
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5. HdHel AR, S IF AR, d). U, SITe, SIS |AR &1, Uald $AR, &9 A8+ Ud
faremer R7g (2019) gaer! STararyg YRS H UhIfEd ardraRvl URIeo T Heed. Py <=
2: 68—69.http://krishi.icar.gov.in/jspui/handle/123456789/21436
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jspui/handle/123456789/21339
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123456789/21343
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JHTE 2(1): 5—6. http://krishi.icar.gov.in/jspui/handle/123456789/20142
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10. Vishal Singh, Chikkappa GK and Sujay Rakshit (2018) Corn oil, oil form a non'ailseed crop
has potential to address the oil demand. In: Souvenir of National Conference of Oilseeds
(NCOSI2018). Pp 80182. http://krishi.icar.gov.in/jspui/handle/123456789/21435
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1. Choudhary M, Jat SL (2018) Quality protein maize: opportunities and challenges in NEH
region. In: A Souvenir on national workshop and brainstorming session on Unleashing the

hidden potential of maize technology in NEH region: status, options and strategies, Imphal,
Manipur, 30031 July, 2018. pp 7783. http://krishi.icar.gov.in/jspui/handle/123456789/20154

2. Choudhary M, Kumar B, Kumar P, Jat SL, Rakshit, S (2019) GGE Biplot based megal
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3. DarlIA, Dar ZA, Kamaluddin, Sofi PA, Lone AA, Singh D, Sunil N, Swarna Lata V (2018)
Evaluation of Maize Genotypes for Drought Tolerance Using PEG Mediated Water Stress. In:
Abstract book of 13" Asian Maize Conference and Expert Consultation on Maize for Food,
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4. Dayaman V, Kumar, K, Singh I, Yadava P (2018) identification and expression profiling of
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123456789/21314.

5. Dinesh GK, Sharma DK, Nedumaran S, Jat SL, Kadam P, Purakayastha TJ, Bhatia A (2019)
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agriculture. /n: Abstract book of XIV Agricultural Science Congress, NASC, Pusa, New Delhi,
India, 20123 February, 2019. p 643. http://krishi.icar.gov.in/jspui/handle/123456789/20147

6. GautamA, KumarK, Singh I, Sharda S, Upadhyaya KC, Yadava P (2019) MicroRNA mediated
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http://krishi.icar.gov.in/jspui/handle/123456789/21323.

7. Gautam A, Kumar K, Singh . Sharda S, Upadhyaya KC, Yadava P (2018) Identification of
droughtstress responsive microRNA in tropical maize. In: Abstract book of 13" Asian Maize
Conference and Expert Consultation on Maize for Food, Feed, Nutrition and Environmental
Security, Ludhiana, India, October 8010, 2018. p 41. http://krishi.icar.gov.in/jspui/
handle/123456789/21311.

8. Jat SL, Parihar CM, Singh AK (2018) Nitrogen and Residue Management Effects on Yield,
Profitability and Soil Health in CA Based Maize Systems. In: Abstract book of 13" Asian Maize
Conference and Expert Consultation on Maize for Food, Feed, Nutrition and Environmental
Security, Ludhiana, India, October 8710, 2018. p 30 http://krishi.icar.gov.in/jspui/handle/
123456789/20149

9. JatSL, Parihar CM, Singh AK (2019) Nitrogen sources with and without residue management
influences crop yields, waterise and economics in maize systems under conservation
agriculture. In: Abstract book of 13" International Conference on Development of Drylands
Converting Dryland Areas from Grey into Green, ICAR[Central Arid Zone Research Institute
(CAZRI), Jodhpur, India, February 11114, 2019. pp 82. http://krishi.icar.gov.in/jspui/handle/
123456789/20146

10. Jat SL, Parihar CM, Singh AK (2019) Nitrogen sources with and without residue management
influences crop yields, waterlise and economics in maize systems under conservation
agriculture. In: Abstract book of 13" International Conference on Development of Drylands
Converting Dryland Areas from Grey into Green, I[CAR [ Central Arid Zone Research Institute
(CAZRI), Jodhpur, India, February 11114, 2019. p 82. http://krishi.icar.gov.in/jspui/handle/
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Jat SL, Parihar CM, Singh AK, Dass S (2018) Significance of baby corn and sweet corn in
North Eastern India: challenges and opportunities. In: A Souvenir on national workshop and
brainstorming session on Unleashing the hidden potential of maize technology in NEH region:
status, options and strategies, Imphal, Manipur, July 3031, 2018. Pp 60076.
http://krishi.icar.gov.in/jspui/handle/123456789/20150

Jat SL, Parihar CM, Singh AK, Mahala DM, Nayak HS, Kumar A, Rakshit S (2019) Nitrogen
and residue management options for the development of sustainable maize systems with
conservation agriculture. In: Abstracts of XIV Agricultural Science Congress, NASC, Pusa,
New Delhi, India, February 2023, 2019. p 221. http://krishi.icar.gov.in/jspui/handle/
123456789/20149

Jat SL, Parihar CM, Thakur DR, Alaie BA, Singh N, Kumar M, Bhatnagar A, Sinha AK, Singh
MYV, Kumar M, Biswas S, Singh CS, Naik P, Shivamurugan AP, Hulihalli UK, Sreelatha D,
Manjulatha G, Thukkaiyannan P, Hargilas Paradkar VK, Singh D, Singh AK (2018) Weed
Menace and Post Emergence Herbicide Solution for Sustainable Maize Production in India. In:
Abstract book of 13" Asian Maize Conference and Expert Consultation on Maize for Food,
Feed, Nutrition and Environmental Security, Ludhiana, India, October 8710, 2018. Pp 2930.
http://krishi.icar.gov.in/jspui/handle/123456789/20148

Kaul J, Neelam S, Guleria SK, Chawla JS, Kumar A, Jain K, Olakh DS, Rachel S, Tyagi RK,
Yadav OP (2018) Classification and Cataloguing of Indian National Gene Bank Germplasm
of Maize Based on Passport and Characterization Data In: Abstract book of 13" Asian Maize
Conference and Expert Consultation on Maize for Food, Feed, Nutrition and Environmental
Security, Ludhiana, India, October 810, 2018. p. 62 http://krishi.icar.gov.in/jspui/handle/
123456789/21431

Kumar B, Jat SL, Rakshit S (2018) Hybrids technology for doubling maize productivity. In: A
Souvenir on national workshop and brainstorming session on “Unleashing the hidden potential

of maize technology in NEH region: status, options and strategies”, Imphal, Manipur, July 307
31,2018. Pp 77(83. http://krishi.icar.gov.in/jspui/handle/123456789/20155

Kumar B, Jat SL, Singh V, Hossain F, Muthusamy V, Guleria SK, Kumar A, Gami R, Kamboj
MC, Singh SB, Kumar S, Raj H, Meenakshi Kaur H, Raj H, Rakshit S (2018) Study of
Population Structure and Genetic Variation for Kernel Iron and Zinc in Subtropical Maize. In:
Abstract book of 13" Asian Maize Conference and Expert Consultation on Maize for Food,
Feed, Nutrition and Environmental Security, Ludhiana, India, October 810,2018. Pp 131[132.
http://krishi.icar.gov.in/jspui/handle/ 123456789/20129

Kumar K, Aggarwal A, Gambhir G, Singh I, Yadava P (2018) Identification of phosphate[stress
responsive microRNA in tropical maize. In: Abstract book of International Conference on
Climate Change, Biodiversity and Sustainable Agriculture (ICCBSAR018), Assam
Agricultural University, Jorhat, Assam, India. December 13016, 2018. Pp 350[351.
http://krishi.icar.gov.in/jspui/handle/123456789/21322.

Kumar P, Choudhary M, Singh V, Rakshit S (2018) Grouping of Indian Maize Inbred Lines
based on the Fertility Response. In: Abstract book of 13" Asian Maize Conference and Expert
Consultation on Maize for Food, Feed, Nutrition and Environmental Security, Ludhiana, India,
October 8110,2018. pp 1231124 http://krishi.icar.gov.in/jspui/handle/123456789/21453
Mahala DM, Jat SL, Singh AK, Bamboriya SD, Rakshit S (2019) Impact of conservation
agriculture on biological diversity of soil(A review. In: Abstract book of 28" National
Conference on “Farmers' Friendly Soil and Water Conservation Technologies for Mitigating
Climate Change Impact”, Udhagamandalam, Tamil Nadu, India, January 31 February 2 2019.
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p 142, http://krishi.icar.gov.in/jspui/handle/123456789/21441

20. Parihar CM, Jat SL, Singh AK, Nayak HS, Jat ML (2019) Conservation agriculture: Can be an
option for sustainable crop production in India. In: Abstract book of XIV Agricultural Science
Congress, NASC, Pusa, New Delhi, India, 2023 February, 2019. Pp 680681.
http://krishi.icar.gov.in/jspui/handle/123456789/21330

21. Parihar CM, Singh AK, Jat SL, Jat ML (2018) Impact of longlferm conservation agriculture
practices on crop productivity and soil and environmental health. In: Extended summaries of
XXI Biennial National Symposium, Indian Society of Agronomy, IARI, New Delhi. Pp 4817
482. http://krishi.icar.gov.in/jspui/handle/123456789/20145

22. Parihar CM, Singh AK, Jat SL, Nayak HS, Parihar MD, Jat ML (2019) Long[term trend of
conservation agriculture based maize systems; Yield, water productivity and environmental
impacts. In: Abstract book of 13" International Conference on Development of Drylands
Converting Dryland Areas from Grey into Green, ICAR Central Arid Zone Research Institute
(CAZRI), Jodhpur, Rajasthan, India, February 11114, 2019. p 57. http://krishi.icar.gov.in/jspui/
handle/123456789/21087

23. Parihar CM, Singh AK, Jat SL, Parihar MD, Jat ML (2018) Crop Productivity and Soil Carbon
Dynamics under Long[Term Conservation Agriculture in India. In: Abstract book of 13" Asian
Maize Conference and Expert Consultation on Maize for Food, Feed, Nutrition and
Environmental Security, Ludhiana, India, October 810, 2018. p 11. http://krishi.icar.gov.in/
jspui/handle/123456789/21135

24. Radheshyam, Jat SL (2018) Evaluation of postlémergence herbicides in kharif maize (Zea
mays L.). In: Extended summaries of XXI Biennial National Symposium, Indian Society of
Agronomy, TARI, New Delhi. Pp 159060. http://krishi.icar.gov.in/jspui/
handle/123456789/20151

25. Radheshyam, Jat SL, Parihar CM (2019) Evaluation of postieémergence herbicides in kharif
maize (Zea mays L.). In: Abstract book of XIV Agricultural Science Congress, NASC, Pusa,
New Delhi, India, February 20123, 2019. p 723. http://krishi.icar.gov.in/jspui/
handle/123456789/20153

26. Sekhar JC, Lakshmi Soujanya P, Suby SB, Reddy MLK, Jawala Jindal, Sujay Rakshit (2018)
Current status of insect pests on maize. In: Abstract book of 13" Asian Maize Conference and
Expert Consultation on Maize for Food, Feed, Nutrition and Environmental Security,
Ludhiana October 810, 2018. http://krishi.icar.gov.in/jspui/handle/123456789/21438

27. Singh A, Chaudhary DP, Rakshit S (2018) Analysis of opaque2 transcription system for
regulation of zein protein expression. In: Abstract book of 13" Asian Maize Conference and

Expert Consultation on Maize for Food, Feed, Nutrition and Environmental Security,
Ludhiana, India, October 810, 2018. http://krishi.icar.gov.in/jspui/handle/123456789/21332

28. Singh A, Chaudhary DP, Rakshit S (2018) In silico interaction analysis of maize
transglutaminase. In: Abstract book of 13" Asian Maize Conference and Expert Consultation

on Maize for Food, Feed, Nutrition and Environmental Security, Ludhiana, India, October 8
10,2018. http://krishi.icar.gov.in/jspui/handle/123456789/21331

29. Singh A, Chikkappa GK, Das AK, Chaudhary DP, Kumar RP, Rakshit S (2018) Molecular
Characterization of Inositol Phosphate kinase, responsible for low phytic acid phenotype in
maize. In: International Conference on Plant Genetics & Genomics. Next Generation Crops
for Sustainable Agriculture, July 19120, 2018. http://krishi.icar.gov.in/jspui/
handle/123456789/21334

30. Singh AK, Parihar CM, Jat SL (2018) Precision nutrient management and conservation
agriculture practices for enhancing productivity, profitability and waterluse efficiencies of
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maize/wheat [mungbean cropping system. In: Extended summaries of XXI Biennial National
Symposium. Indian Society of Agronomy, IARI, New Delhi. p 625.
http://krishi.icar.gov.in/PDF/ICAR Data Use Licence.pdf

31. Singh SB, Kasana RK, Kumar P, Kumar S (2018) Combining ability effects and heterosis for
grain yield and its component trains in winter maize. /n: Souvenir & Conference Book of the
International Conference on Global Research Initiatives for Sustainable Agriculture and Allied
Sciences (GRISAAS2018), Rajasthan Agriculture Research Institute (RARI) Durgapura,
Jaipur, October 2830, 2018. p 72. http://krishi.icar.gov.in/jspui/handle/123456789/21352

32. Singh SB, Kumar P, Kasana RK, Kumar R, Sujay Rakshit(2018) Determination of combining
ability effects and heterotic grouping of maize inbred lines for winter season. In: Abstract book
of 13" Asian Maize Conference and Expert Consultation on Maize for Food, Feed, Nutrition
and Environmental Security, Ludhiana, India, October 810, 2018. http://krishi.
icar.gov.in/jspui/handle/123456789/21349

33. Sunil N, Rekha B, Lakshmi Soujanya P, Sekhar JC, Vadez V, Sujay Rakshit (2018) Use of
Leasy Scan: An Efficient Phenotyping Platform for Identification of Potential Maize
Germplasm at Early Stage In: Abstract book of 13" Asian Maize Conference and Expert
Consultation on Maize for Food, Feed, Nutrition and Environmental Security, Ludhiana
October 8110,2018. p. 6. http://krishi.icar.gov.in/jspui/handle/123456789/21357

34. Thukkaiyannan P, Singh AK, Jat SL (2018) Effect of Post Emergence Weed Management
Practices on Maize in Peninsular India. In: Abstract book of 13" Asian Maize Conference and
Expert Consultation on Maize for Food, Feed, Nutrition and Environmental Security,
Ludhiana, India, October 810, 2018. pp 3233. http://krishi.icar.gov.in/jspui/
handle/123456789/21326

Technical bulletin/Souvenir/Proceedings

1. HoodaKS, Bagaria PK, Khokhar M, Kaur H, Rakshit S (2018) Mass Screening Techniques for
Resistance to Maize Diseases. ICARIndian Institute of Maize Research, PAU Campus
Ludhiana, p 93.http://krishi.icar.gov.in/jspui/handle/123456789/6534

2.  Ansari MA, Roy SS, Sharma SK, Jat SL, Singh IM, Prakash N, Rakshit S (eds.) (2018)
Souvenir of national workshop cum brainstorming session on “Unleashing the hidden potential
of maize technology in NEH region: status, options and strategies”, ICAR Centre, Imphal,
Manipur, July 30(31,2018 P217. http://krishi.icar.gov.in/jspui/handle/123456789/20156

3. Saha S, Lungmuana Dayal V, Ansari MA, Jat SL, Chowdhury S, Shakuntala I, Saithantluanga
H, Rakshit S, Prakash N (eds.) (2019) Souvenir of National Workshop on Scientific Maize
Cultivation in North East India, SAMETI Training Hall, Aizawl, Mizoram, March 5, 2019, p.

157. http://krishi.icar.gov.in/jspui/handle/123456789/20143
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Annexure VIII

CoPIs/CCPIs

Project
Duration

Agronomy
AR:IIMR:17:09

AR:IIMR:17:10

Biochemistry
AR:IIMR:17:01

Biotechnology
AR:IIMR:16:02

AR:IIMR:16:04

Entomology
AR:DMR:14:07
AR:IIMR:17:03

Plant Pathology
AR:DMR:12:12

AR:IIMR:16:01

Plant Breeding
AR:IIMR:17:02

AR:IIMR:17:04

AR:IIMR:17:05

AR:IIMR:17:06

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 IndoGagatic Plains

Analysis of Starch diversity
and digestibility in Maize

Development of Banded Leaf
and Sheath Blight resistant
transgenic maize

Development of assay for
testing protein quality in
Maize

Development of management
tools for maize pests

Management of Maize Stem
Borers through Host plant
resistance

Studies of hostpathogen
interaction between M.
phaseolina & F. moliniforme
(stalk rot pathogens) in maize
and identification of source of
resistance against Post

Flowering Stalk Rots of maize.

Development of IDM strategy
for major disease of maize
with available effective tools

Genetic enhancement of QPM
Germplasm

Investigator

Dr. SL Jat

Dr. AK Singh

Dr. Dharam Paul
Chaudhary

Dr. Krishan Kumar

Dr. Alla Singh

Dr. SB Suby

Dr.P. Lakshami
Soujanya

Dr. Meena Shekhar

Dr. K.S. Hooda

Dr. Ramesh Kumar

Genetic enhancement of White Dr. Abhijit Kumar

Maize for Food Purpose

Breeding for High Yielding
and better quality fodder
cultivars in Maize

Breeding for development of
baby corn hybrids

Das

Mr. Mukesh
Choudhary

Dr.Pradeep Kumar

Drs. AK Singh, CM Parihar, Meena July 2017 to June
Shekhar, Suby SB, Dilip Singh, D 2022

Sreelatha, CS Singh, Mahesh
Kumar, Amit Bhatnagar, DR

Thakur, PC Ghashal (Need based)

Drs. Mahesh Kumar, SL Jat, PK
Bagaria

Drs. Alla Singh, Abhijit Kumar Das

Drs. PK Bagaria, Deepak S Bisht,
KS Hooda, Pranjal Yadava (Need

based)

Drs. Dharam Paul Chaudhary, Mrs

Mamta Gupta

Drs. PL Soujanya, JC Shekhar,
Amrender Kumar

Drs. JC Shekhar, Chikkappa GK,

Jawala Jindal, Swati Mehra,
CVRratanavathi

Drs. Robin Gogoi, RP Singh,
Harleen Kaur, Prasant Chauhan,
Amrender Kumar

Drs. Abhijit Kumar Das, Dharam

Paul, SB Singh, Sunil N, Sumit
Kumar Agarwal, Suby SB

Drs. SB Singh, Mukesh Vayas, SK
Guleria, Savita Sharma, Baljinder

Singh, Suby SB, Zahoor Ahmed,
SS Sharma (Need based)

Drs. MM Dass, Pradeep Kumar,

AK Singh (Need Based), JS Lamba

(25)
Drs. Sujay Rakshit, Mukesh
Chaudhary, PK Bagaria (Need

based), Menakshi Goyal,Bharat
Bhushan

July 2017 to June
2022

April 2017 to
March 2022

July 2016 to June
2021

Sep. 2016 to
Aug. 2019

Jan. 2016 to Dec.
2018

July 2017 to June
2022

Jan 2013 to Dec
2018

April 2016 to
March 2021

July 2017 June
2022

July 2017 June
2022

July 2017 June
2022

July 2017 June
2022

2
Y
i
Jooy
200%
1
1
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Project Title of the project Principal CoPIs/CCPIs Project

Code

Investigator

Duration

AR:IIMR:17:07 Development of early Dr. Manesh Drs. Mukesh Chaudhary, BS Jat,  July 2017
maturing maize hybrid with ~ Chander Dagla Meena Shekhar, JC Shekhar to June 2022
enhanced yield and stress
tolerance.

AR: IIMR :17:11 Diversification of sweet corn  Dr. Chikkappa GK  Drs. Sujay Rakshit, AK Das, June 2017 to
germplasm Pardeep Kumar, KS Hooda May 2022

AR:DMR:14:01 Characterization and Dr. Chikkappa GK  Drs. Jyoti Kaul, Vinay Mahajan, June 2014 to May
diversification of maize KS Hooda, SB Singh, Sunil N, 2019
germplasm. Nirupma Singh, Bhupender Kumar,

Ganapati Mukri, Vishal Singh,
Yathish KR

AR:IIMR:14:02 Genetic Enhancement of Dr. Vishal Singh Drs.Manesh Chander Dagla, August 2014 to
Maize for oil and methionine Yathish KR July 2019

AR:IIMR:16:03 Decision Support System of ~ Dr. N. Sunil Drs. JC Shekhar, N Srinivas April 2016 to
Maize Inbred Germplasm April 2020

AR:DMR:14:03 Development of high yielding Dr. Bhupender Drs.Vishal Singh, SB Singh, June 2014 to May
maize hybrids for different Kumar Chikkappa GK, Ramesh, KS 2019
ecologies. Hooda, R Keshwan

AR:DMR:14:04 Development of maize hybrids Dr. S B Singh Drs. Krishan Kumar, PK Bagaria, Oct. 2014 to Sep.
for eastern India BS Jat, Bhupender Kumar (Need 2019

based)

AR:DMR:14:05 Breeding for tolerance to Dr. B S Jat Drs. Ishwar Singh, PK Bagaria 2014 to 2019

abiotic stresses in maize Bhupender Kumar, Chikkappa GK,
Ramesh Kumar

Physiology

AR:IIMR:17:08 Physiological and Biochemical Dr. Ishwar Singh Drs. SL Jat, Krishan Kumar July 2017 to June
basis of nitrogen use efficiency 2020

in Maize
Externally funded project

Scheme/Project Principal CoPIs/CCPIs Duration Funding Agency

Investigator

Long(term conservation agriculture ~ Dr SL Jat Drs. Bhupender 2018121 ICARINASF
impact on micro biome and soil Kumar, Suby SB
1 health indicators for resource
efficiency and resilience in maize
systems NASF
Genomewde association mapping Dr. Bhupender 2018121 DST (ECR), DST
and genetic characterization of Kumar
2 turcicum leaf blight (Setosphaeria
turcica) resistance in tropical maize
germplasm
Rapid detection of quality protein Dr Alla Singh Dr. Abhijit Kumar 2018120 DST
3 maize for increased farmer Das
remuneration
ICARIP &TM (ITMU) Dr KS Hooda Drs. Dharm Paul, 2018119 ICARINAIF
4 Suby SB, Alla
Singh
5 FLD Maize (NFSM) Dr SL Jat 201819 ICAR
6 DUS project Dr Chikkappa GK 201819 PPV&FR Authority
7 ICAR[Mega Seed Project Dr SB Singh 2017120 ICAR

©
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Project Title of the project Principal CoPIs/CCPIs Project

Code Investigator Duration

8 ICARINICRA (Phase II) Dr Bhupender Drs. S B Singh, ICAR
Kumar Chikkappa G
Karjagi, SL Jat, BS
Jat 2017 ﬁO
9 ICARICRP on Biofortification Dr Bhupender Drs. S B Singh, 2017120 ICAR
Kumar Dharm Paul,

Ramesh Kumar,
Chikkappa G
Karjagi, SL Jat,
Vishal Singh,
Mukesh
Choudhary
Morphological, physiological and Dr Chikkappa GK 2017119 SERBIDST NIPDF
10 molecular characterization of
diverse set of maize germplasm
ICARICIMMYT: CRMA Project Dr Ramesh Kumar  Drs. S B Singh, 2016019 CIMMYT

1 Bhupender Kumar
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Annexure IX

Annual Financial Statement (2018-19)

Expenditure Statement (2018-19) (INR in lakhs)
Head of Institute Govt.  Govt. Schemes AICRP on Institute Govt.  Govt. Schemes AICRP on
Account Grant Maize Grant Maize
Grant in 550.00 36.25 0 548.29 22.80 0

Capital
Grant in Salary 669.17 0 1510.00 668.96 0 1510.00
Grant in 477.00 144.29 275.00 475.41 144.15 275.00
General
TSP 17 00 0 75 00 16 91 0 75.00
NEH 144.00 0 107.00 143.99 0 107.00
SCSP 1000.00 0 0 99.95 0 0
Total 1957.17 180.54 1967.00 1953.51 166.95 1967.00

Revenue Generation during the year 2018-19
Particulars (INR in lakhs)

Sale of Farm produce 20.69
Sale of Seed 17.13
Sale of publications and tender documents 0
Licence fee 0.59
Analytical and testing fee 23.03
Receipts from Service rendered 0.020
Interest earned on Loan & Advances to Employees 0.92
Interest earned on short term deposits 58.91
Income generated from IRG 0.26
Application fee for candidates 1.80
Training miscellaneous receipts 5.57
Total 128.92

Funds received for externally funded projects during the year 2018-19
Particulars (INR in lakhs)

DUS 19.00
CRMA 9.79
FLD 17.22
SERB 18.68
DST 27.98
Total 92.67

B. Financial targets and achievements (All employees) (INR in lakhs)

RE 2018-19 for HRD Actual Expenditure up to 31° March, % Utilization of RE 2018-19
2019 for HRD
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Annexure X

Personnel, transfers, new joining, superannuation, promotions

Name Designation Discipline

Indian Institute Of Maize Research, P.A.U. Campus, Ludhiana

Dr. Sujay Rakshit Director Plant Breeding

Dr. Karambir Singh Hooda Principal Scientist Plant Pathology

Dr. Aditya Kumar Singh Principal Scientist Agronomy

Dr. Dharam Paul Principal Scientist Biochemist

Dr. Ramesh Kumar Principal Scientist Plant Breeding

Mr. Vishal Singh Scientist Plant Breeding

Dr. Abhijit Kumar Dass Scientist Plant Breeding

Dr. Pardeep Kumar Scientist Crop Improvement

Dr. Alla Singh Scientist Agricultural Biotechnology
Mr. Mukesh Chaudhary Scientist Genetics & Plant Breeding
Dr. Manesh Chandra Dagla Scientist Plant Breeding

Dr. B.S. Jat Scientist Plant Breeding

Sh. Ashwani Kumar AO

Sh. Permod Sharma AF&AO

Mrs. Seema Khatter PS to Director

Mrs. Kamlesh Malik AAO

Ms. Chinkey Agarwal Assistant

Sh. Bhagesh Sharma Assistant

Sh. Prashant Garg Assistant

Mr. Dharambir Singh UDC

Mr. Samir Kumar Rai T3

Sh. Ram Kishan SSS

Indian Institute of Maize Research, Unit Office, Delhi

Dr.Ishwar Singh Principal Scientist Plant Physiology

Dr. Chikkappa G. Karjagi Scientist Plant Breeding

Dr. Shankar Lal Jat Scientist Agronomy

Ms. Suby S.B Scientist Entomology

Dr. Bhupender Kumar Scientist Plant Breeding

Dr. PranjalYadav Scientist Agricultural Biotechnology
Dr. Krishan Kumar Scientist Agricultural Biotechnology
Sh. Anwar Ali SSS

Winter Nursery Centre, Hydearbad
Dr. J.C. Shekar

Dr. N. Sunil

Dr. P. Laxmi Soujanya

Dr. K. R. Yatish

Sh. Amar Nath

Regional Maize Research and Seed Production Centre, Begusarai, Bihar

Dr. S.B. Singh
Mr. Rahul
Mr. Kamal Vats

Principal Scientist
Senior Scientist
Scientist

Scientist

SSS

Principal Scientist
T3
T3

©

Entomology
Plant Breeding
Entomology

Plant Genetics

Plant Breeding
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Scientists on study Leave

Time Period of Study Leave to pursue Institute Name

her study (Ph.D)

Ms. Mamta Gupta 12.03.2018 to 31.3.2020 TARI, New Delhi

Ms. Avni 12.06.2018 t011.06.2020 Guru Jambheshwar University of Science &
Technology, Hisar

Sh. Praveen Kumar Bagaria 05.01.2019 to 04.01.2022 PAU, Ludhiana

Staff Positions of ICAR-IIMR as on 31" March, 2019

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

Scientific 40 33 7

Technical 5 3 2

Administrative 13 7+1one post of Assistant on 5
deputation

Supporting 3 3 0

New Joining

Name Date Place From

Dr. Bharat Bhushan, Scientist 09.07.2018 ICARIIMR, Ludhiana NBPGR, New Delhi
Sh. Deep Mohan Mahala 24.07.2018 ICARIIMR, Ludhiana NAARM, Hyderabad
Ms. Shanti Devi Bamboriya, Scientist 08.10.2018 ICARIIMR, Ludhiana NAARM, Hyderabad
Sh. Santosh Kumar, Scientist 09.10.2018 RMR&SPC, Begusarai NAARM, Hyderabad
Dr. Sumit Kumar Aggarwal, Scientist 08.10.2018 ICARIIMR, Ludhiana NAARM, Hyderabad

Dr. Bharat Bhushan ~ Sh. Deep Mohan Ms. Shanti Devi ~ Sh. Santosh Kumar Dr. Sumit Kumar
(Biochemistry) (Soil Science) (Agronomy) (Plant Breeding)  (Plant Pathology)
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Technology Delivery Map of ICAR-IIMR
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IIMR Commercialized Technology Dissemination

# Licencee of Commercialized Technology
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