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MANDATE

THE MISSION

Basic and strategic research on wheat and barley to
improve productivity and quality.

Coordination and development of improved crop
production and protection technologies for sustainable
production.

Providing genetic diversity and accelerate the breeding
cycle through off season facilities.

Surveillance and forewarning for management of rust
diseases.

Dissemination of improved technologies, capacity
building and development of linkages.

Ensuring food and nutritional security by enhancing the productivity and profitability of wheat and
barley on an ecologically, socially and economically sustainable basis and making India the world
leader in climate smart wheat system production.
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PREFACE

] Itis a privilege to place before you the Annual Report of the ICAR-Indian
Institute of Wheat and Barley Research (IIWBR) for the year 2025. The report
highlights the Institute's major achievements, ongoing research initiatives,
and developmental activities aimed at strengthening wheat and barley
production and ensuring food and nutritional security in India.

As a premier institute of the Indian Council of Agricultural Research (ICAR),
[TWBR continues to address the challenges faced by wheat and barley farmers
through cutting-edge research, innovative technologies, and sustainable
agricultural practices. Our scientists have made significant advances in
developing high-yielding, disease-resistant, biofortified, and climate-resilient varieties, along
with improvements in crop management and post-harvest technologies. These collective efforts
contributed to India achieving a record wheat production of 117.94 million tonnes and barley
production of 1.92 million tonnes during 2024-25.

ICAR-IIWBR successfully organized the 64" All India Wheat and Barley Workers' Meet from 25-
27 August 2025 at Rajmata Vijayaraje Scindia Krishi Vishwa Vidyalaya, Gwalior (MP). The Varietal
Identification Committee identified 24 wheat and 5 barley varieties for different production
environments across the country. During 2025, the Central Sub-Committee on Crop Standards,
Notification and Release of Varieties for Agricultural Crops, recommended the release and
notification of 14 wheat and 3 barley varieties for different production conditions.

ICAR-IIWBR has produced 5833.25 q of breeder seed and 3249.51q of TL seed of 15 wheat
varieties. Furthermore, efforts were made to strengthen the Public-Private Partnership (PPP)
approach, with more than 180 seed firms signing Memoranda of Agreement with ICAR-ITWBR to
reinforce the seed chain system for dissemination of ICAR-IIWBR varieties.

[ take this opportunity to express my sincere gratitude and heartfelt thanks to Dr. M. L. Jat, Secretary,
DARE and Director General (ICAR); Dr. D. K. Yadava, Deputy Director General (Crop Science); Dr. S. K.
Pradhan, Assistant Director General (F&FC); and Dr. P. L. Gautam, Chairman, RAC, along with all the
members of the RAC, for their invaluable guidance and constructive suggestions in the effective
implementation of various research programmes. Through strong collaborative initiatives with
national and international institutions, ICAR-IIWBR has further strengthened its role in delivering
science-based solutions for the advancement of wheatand barley.

[ extend my sincere gratitude to our cooperators from State Agricultural Universities, research partners,
and other stakeholders for their continued support and valuable inputs. I also place on record my deep
appreciation for the dedication and commitment of our scientists, technical staff, and administrative
personnel, whose tireless efforts have been instrumental in the Institute's achievements.”

This report is expected to serve as a valuable reference for researchers, policymakers, and all
stakeholdersinvolved in the wheat and barley sectors.

JaiJawan, JaiKisan, Jai Vigyan, Jai Anusandhan Q ;’H‘l’_:_:

(Ratan Tiwari)



EaUEANSINK
Executive Summary
Organogram
Institute's Background and Mandate
Research Achievements
CropImprovement
Crop Protection
Resource Management
Quiality and Basic Sciences
Social Sciences
Barley Improvement
Regional Station, Flowerdale, Shimla
Regional Station, Dalang Maidan, Lahaul & Spiti
Seed and Research Farm, Hisar
AICRP onWheatand Barley
OtherInstitutional Activities
Extension Activities
Linkages
Institute Activitiesand Distinguished Visitors
Awards and Recognitions
Training and Capacity Building
Research Projects
Publications
TSI BrAT=ae (Ffidae)
Personnel
Staff Position and Finance

Joining, Promotions, Transfers and Retirements

Vi

Xii

26
36
43
48
54
61

67
69

73
77
79
84
86
88
95
100
106
108
111



I pret ETerar

B GHR o TU Y B IRM, WRIET ST I Bl 585 g, VA~
o ¥ 2024—25 & IR g HT IUTEH 117.94 fAferas e (353 ATl 1Y, 154 STEPIDH, 20 SR, 14 RfeH, 12

<ol far T, S & 2020—21 H Y g, IUTEH 109.52
fAferae <=1 @) Gor A Seaa i 3 4 1fde 2 |

¥ 2025 & ARM, HN Bl & oIy HHA AHS,
SJNERTET 3R fHET BT FEHIOT W b SU—AMMRT
fafer=1 Scare Rerfodi wd 3t & fog 13 Fumd 18
foel (12 Do w9 9 R: didiecggot, Tas$1669,
TTS1674, UARNSUSR4114, D79, THUS<Y5100,
Gileey543, SlAISe]386, SlaISe443, TTSR]2222,
TIS13428, SITI1306; IR T §RT SRN: ’Toig G, 4)
DI AT H=T 2128(8) a7 13.05.2025 & ARTH 4
SR 31IR rfAgfard o |

YRAT T1E Td Sil STTHET R B < fbesi bl fafre=
g, S drel &3l § Wil & forg srfergfer fovar wam 8
o ugelt, Srdreey3ss (301 Gorq) IR ydf A &=
o Rifgd v w98 T Rafoll & fog ik o,
SdrEeg443 (HRUT A1) TSI e H Riferd a9a o)
arg s Rerfodi & faw 2

FATH—Tg, o1 O foet Srdieey32s, Srdiewy3ze 3R
Sifreeg445 B fret vgar Affd gRT 9 U &3
I R o) 9 garrg Rerfcrl, ragidiy &3 a1 fifed o
A gars Rerferdl ik durg &3 &1 iR oridl gang
Rerfert & Taa o &t @ forg ugar & T 7 |

Iy 2025 & AR, g & 3l AARMD TR SiTe<y557
T JfeRIET® & & oy &fR Jueasize—s T ik g
& af weTefierar & forg uoiigd fhg v | Rl 91 vd
S ST AR, FRATA @ ARG AT ghrs
S Uoligd MRS TR & dISil ®I O HAl & 3R
Y MR D YOI Bl TG IR H KA D (AT STeTe]
HRAT 2 |

IR % Ud Si IgHeT |, &1 ufd Jurii—g,
gfaftea, a1 M Srdleewy465, SIdIS<y466,
SIS eR]467, TIdrSwg458 AR SIrS<g509 B, BT ITdI
JEaR T[uTde R USMEaR & SMER WR AR &l & forg
T H qierer & Sifod a¥ & forg ye=a fhar T g |

9 Y & SRM, I ST Bl el 346 TSI Pl (AR~
Ardl | usiied far 1 iR oy sried § swiAd &
forg fafe #ivTadie & 1% & 905 TaRIa— Aot T B |
TIA H, TR & HegH Mafe HeR Aiewdl (4°C 3R 30%
3MRGT) H g & ST 18500 Va1 wufad fay 13 &
T4 10000 H STATET YaRRT=T BT T T e, fRAraer e
# uropfae aRRerfoal # gRfea uftrey & 9k R w_fe
fpar T g |

qIAMhH, 13 TIRIHH Taaa—d, 11 dreifordd, 1
PriigeH Ud 1 fefcda &1 vaaa—) & qedidd T &
oy Srqua wieqvT fRenfcer & ST aR 116 deTuil & oy
[ERIREI

9 99 & QRM, & JURNT g B fHH, Hor R
(Sidreseyg359) 3R (@R dlcs) Siarewyg377 oI uddl gd
THARY, =S el gRT AlSET A0 & d8d GoliaxoT
TR 3RS /2024 /0441 3R SRS /2024 /442 B
qEd goigd fhaT AT |

TE B 3T e SS386 IR SdIewg4d43 B
doliaRer & forg omaed dididt vd gwarRy, 7% R A
Arogar St & Ted Yol & forg S & T & |

ARG (SIUE—TATE) 3R Fq~ STHH AT
g SHHIersy & oy @R ARg o WRi (0% , 50% , 75% |,
3R 100% SRRy Ar=m) H SfiF sifefh @y @l
IR B & ol T Tl Icid SIARh@l A faeeiyor
forar wma, R o gfeia (9 si—eics iR a&r
TIFA—NTCICE) DI USAM DI T, ST T4 ARSI Wi
TR TR & (Y MU o | JG—[elcs JITol= & T
P fIvemor § uweRdi S (Arsgom fafvassr &
M), cgl-gEauere Rie—gm dicH (RiR),
IR ATsCIPg A SEgSIoToT 2 | Hee Uy 17 |

165 SITCll g, YA~ d oI a1 He-Teiierdl &
forg o T | U 2=l Tata=d e 3806, 3753, 9803
G & TG B T FSTeie UTg T, ST TaRRT~ Ha)
3753 311 9803 THI & TG o UfT =Tt Uiy 1 | US.
AT T 9”102, 103 THf iR Y@ & d9a &
gy FETeiet u T |

g @B g, fEeT AW TEdisey, 2312
(SHdes=39 / V5. wWoTlgsw), Udaciswy, 2304 (T%
SRl / 4 TaE12967), k:dd‘\lseoial\ZSOQ (@rrs<ge9s / CIve
FEERIfdFE), TACISy2305 (VHATS 224 /3
SYUA105), TACIS2307 (VS PIacH/a1213 /2
SYUA1105) B, THIFT TR # T (Tawsiamg<1) iR g
HETeierdT (SIHaTTE <1) & fory meIreTieh uriy T |

90 STHICTSUH BT Ao Iod SIwdl, dlg dd gd Are
DI AT & fory fHar T &R a1 A diuhasaygl01
IR divmdseg103 # >50 HdgH ST 31 >55 ddIeH
e Ted T AT SR QT ATl H >15% W gy Y |
APHALY — I ST I G HRATA, A1,
U — AR PV YOl LT AT Td H1.$.37,
T—hg 1 ATe], AT FRAF— &3 T, Hﬁéﬁw Eg
AT JTR—TRINTT eI & T8d, A.P.AT — ARAT

i /A



T Ud S gEY | A 15 g @l fRE S
Sidreey327, SHdleey377, Sldlewy303, SldISe<y187,
Sldreey222, SldlSey359, SHISe370, SldlSeyg371
3R SIdTSY372 BT 5833.25 e Uoi-idh dIol iR 3249,
51 fadea Eva 4191 &1 Sedre fhar, Safd ay 2025 &
SR 15T 3iR FFHTT B, (1.3.37.9 — R g, T
ST ST ), fe R H 06 ST &1 fhwT BT et 300.
39 fadee 4ot Seurfad foar 7 |

I / UST~Tb U SIqel drail dl Gl | Bl 7.54
FRIE U BT T T B |

H1.3.37,0 — AR g Td SIT STTHET AL, HRATSA
B B g B fHE O Sdeey327, SIdewy3ry,
SdTSY303, SHISR]187, SHdlee222 AMfE & IV
ISt DI F1 5. I aTel 1T & (BAMT BT USR]
B T4 fATRT PR & [0 IR T, d il SFREm
AN TS UIc el ®I UG fhar T & |

U fg—arfipraasia AU SIETd] & 35% TAUY! ARl
fargeryor fdsam 17 SfR SR 341, 391, 3R 641 W @
FISIUS TSl GaTTs 3R AT ST & 19 dl Reyfaar
H SIS BI IUS, ST BT HA, AR TR T & IR A
S 9 | 37 ReR &t W S8 Tud) BT duwwd) ]t §
gfRaferd fopar T SfiR A1 Tac= srarar d gfte fan

R S1a! faaw-iaar & gfte g8 |

W & I91d S T8d YIRS YRR BT SUART HRSD
g & ufa ufafraria S (Semeediey, vdge,
Ao, SuAaEdi707T1, THUTHTE, TaUEU7.8 iR
SITAYH) fAfh IR JFRIRITS SATRISIT & THTT BT
i faar AT | o SieRedizy, g, vda,
THYUATE1 3R TagEdI17.8 o {41 SAIaere aTel g
% TG Tl g & Ukl H e faar, Sidih
JRINTT—SAIRelcs a91d drel el 7 &F g
Hag yefRia far, it g & a9 &) Rerfert # @ &
gfar ufefshareiie Sie & faf o= + demwrsfes SadiRar
B BT BT AT R |

YRE IUIfad UeIhIsfed daciRaT & SuRefd #
SRRART (SerRgIH—Rui~g tfere T mdm),
RATEn (deers), SvavH(Sergfy), Suiadizorys
(Arserh™ a0 ARRTRNNTS 707T1) iR Tdva1
(Tpide WRIRISS), Tauaul17.8 (8l 2fe WieH) iR
TAYUATH1 (TH—TeARTe—HRIAE Rieresy) oiF @
ifefh fager T &1 e faar 12 |

e @ a9 § ThRIAS FEA0 Aefeit # AeRed
R Arsfeli &1 gerr H gdivad1, SieiRedlny,
AT IR ST BTl RITeT I=d AT gg o |

o UATHI-UISCS U™l & SdifIed SIgAU & <7
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TIgfders] T o a1 &l o1 H dal gY Felldol d
Yo famm, i aférd e R ARRemEuadiemrR /
SIUAEU / STSUHTA—URT S84 & A &1 dad
<l &, FOrresl ST 59 31 gfte el STl |

o T ¥ RId—<regA URIIRIR &1 IUIRT B 3T T—TeTT
eI 3R JATHATHRYT SR dTel SiFIeIsy H A g
4 ey ST & fageryor foar ar, rad S=a ueee
SHATETgY # SUTTHUITe! iR STNSdR &1 HThT SaTaT
JAIATIT AT 37TE | 39 Sl DI Ig H AYeITd qefam
Jured @ fore wwifdd x—Afa Seicart @& w9 #
TEATHT TAT R |

HHd GRET

* 300 I STHWITSH TSl # ¥ Sl TCISY W, & W 3R
A% wge & Rgas qoaied @ T8, ddd uib
SHHTCIgY 31fq $¥111175030, $11175031, 1175177,
311175196, 3R 311175246 BT FT 19 I & R
IR g 1T |

o JIEHISYHT EIfofarTH g @1 e I B T e H
HERT JTT AT T, O T a1 TIRT 100HGE b
PHETS |

o 51 FEGAIRG GBI & AT A1 H
AT, IRTSd 3R 3ofads fafdear &1 qeaia
fopam T, o dive—3 &1 Fei 31 fawmopar & & 3
EEEIGIRIBIN

o eyl TASIGHE # | 60 &1 gD B g, RTH 9 33 7Y
o, S Wi <ifa geRy & oy wRa deroli (TS,
3, Terue, 3R Terdh) # orfayet € |

o {132 TFAMUIRT SiI BT g1 AR afofd fear
T Rferd uf=edl b1 T1d Sder™ & ol #gcdqul &
XY H YT 14T |

o WIOIRNIA TS ASC (YHUTdl) el Bl HUIHD,
TSI 3R orfad fageol & Aregw 9 faf¥re faar
T, RTA¥ 3778 WIOIRIH USRIl &1 gl aell !
gfg e &k Inrodmar fafay off, fRly wu & .
RN, Th. HeHIRH, 3R T, STbTcH AaY 3MThTHD
RIERIEY

© SARIATH (T ST G AR R Gaw), v
geNfdeg fASRIATgoIe™ lehid il T T Fofedl #
fefia fear w2, wnfe iR #ifed ugRml &Rk
e pTferd INT TIIBT B WIST B | HeTH I = |

LNIPER'CLE]

o TRETV HiY B AT AIH—ARAI—HIT 3R AFBT—I o1
S B fAfdeiiarr fdeed uRuRe Y o gormr 4
NP AT IR AT o |

o HIBI—IE—HIT YoMl H STeidpTel= SJars & TN | uar




el fob U e e TRl H SRR TAdia + 10
T /2] S WIR @ FANT | I Bl Dl ST A
T g | URARS SJTs (HIST) BT g H T TS SR
faemeat ¥ HaenT B Scaradd 31fdd ITe S |

e a5 TS g1 (SIYHIR) @1 T H 7918 dx fud
uF B SUS 3 U gs, STaie e d1g g e
(STUHRR) & dT" {997 SATs SiR ARy IG+ T Rerfar §
I T I, BT ISl H g g8 |

Ul UNeh Yegd T IERIHE [avdl el
150:60:40 {7, /7. Y I AT & AT 15 T / B
<l WIe FT AN I IS aTel T AT, SHD
I8 JJARTT YAUTD+8 WIE BT I 8T | goi o
SRS e B g1 | fdel U, & AT Ui B THAA
JUINT ¥ g BT IATGDHAT 3 BIs gheg el axdl 1T |

g @1 I U drell fhwi (T 2967, SIS 187,
Sy 222 3IR SIS 303) T Sl Iedra H e
P WIE H 30 T U gdex & IGUANT H IcaTadhdl
JITRIRAT S SdRD! (T 150:60:40 64T, /7))
DI G H BIH] HH T |

WHiad Wl ggfa § Agm—il IR gF—g, Had
Joferdl H AT, g, €1 3iR Sl B IuS IRIRS JgHd
DI AT H BIDT HH iy TS |

T A A= IR & WRUdaR! &1 FEEa & & oy
fIoTg & 35 a1 e fararai + #igegfor &1 Mfvaw
HATS 900 (750 + 150) ITH TFCIR I AIAT 95 TTdl
EIRIRIEIN

1, H¥IeT YUTTell H a8 {41 Jd1g Jolrell & BRI
STl UTaid (WHaT ScTw) AR AISHIT SicFareT Bl
31fere ARG <@l AT | STl g Pl Held g g,
JOTTEH @ T # AahI—ig, HoTell # 31f¥es awar 7am |
S AT SIRT TS g, H IRFRS TS 15, DI T
H STl STS T UebId HH U7 1377 |

HCHGRR IR Sell UTaid ($Hd ccd) 3iR
IR (fr7191ST7 vogs) & =1 & forg eaifdam T +
FeRIFITARR, USHAfH, 2, 4—31 IR SRGEG JHTdT
RINEIN

TEATHARN URRIE Tl #1g7%, TIaT ST

IR TIAgHTIT Fvdfergf~ae (FelifSATeiy, fOaTaITe
3R AP RICRIR & RIeITh) WRUTARI & 1307 & forg
ERYTIRAT URRIGARIH,  fdagara + Afgegfor
3R QaAITH + ST+ FHTET UTY 7Y |

ST F fafay R & ST Uil dTel WRYGAR I} &
I3 & forg SelifaRTth +FeRITGAUTIR 2006 (6.1 + 194.5)
AR ACHRRITHHRHTA (4 + 20) T /TICIR B
Tt qTT T |
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s FaMade Jarge  (foreRiF) @1 02 wierd &R
cgpMIGe  (BIfTdR 430 THAl) &1 0.4 Hfcrerd
AT ST AT & Sh H30 & ©U H UIH A8
3R &qot TR SraReT W &1 Yty fysdra w | St dhl
IS H FeeiE1g G B3 |

* 100 Tferd arefieRor RY=ms WR BT o + 80 HfRrd
iRy ReE ®WR W 5. & SiFeRdl & od
IATEHAT ¥ Ieal@ g i <l TS | STAIersy yadrdr
2023—8 3R SIS 466 BT STl T& 3R AfIDH TS o=
el SIHICZY & ®U # UgAE T, RSHEdl ST
JATEHAT HA: 3.0—3.05 fHARTH /' 3R IUST 68.7—
69.8 fddcel / TaIR & &g Urll 778 |

[OTaAT Ud Jerqd fagm

o Y 202526 B HHA AW & foy, T @ () g
A IR BT O @ BRI & dEd, 98k SYS, ST Alg
RRD, SRl IR WEH & SR W, Us Ufdfie @
RIUISCYAIGH AR TAY BT T Y& & foIg 3T 17 7 |

o faft= Qfeat § W effhaeE & dgd «ig &
AT 29.9 ¥ 61.4 YHIUH T 3R ST BT AT 21.6—45.1
YIYIvH T Vel |

o T4, TH5 3R The Wifedi & forw <30 fAeieliex a1 &1
JITATE AT aTell Ufaftedt o) HRer a6, 7 3R 13 oY |

o g fhwl, ReRr farell, TaIdT iR oI foemi (62 frT
SIHICTSUl BT Vs HHE) H I Bl A3 b AR & IR
TR 46.0 ¥ 70.3 UTH /100 T Tk T (39 58.2%) |

e YUTH, IRATE GRT fABRIT 1. STEPIHH DI 25 MRITET
T BT TATSIHD SSaT 38.3 W 64.3 (3T 50.8) T o,
S TTe D S | ATYh =TT ST 2 |

o A qeror & forg feiRer e (RY) 0.84 wrET R,
Safh AEwde 0T (R) 0.92 o | S99 I fig B & fs
ARG ST DI ITUET & oY 1 TTH GeH TIeqor Bl
T G W SYART {1 ST AT © (82 AT & URIeToT
IR WR) |

o R @ Ry SiFess 9 ura @Ieymd 58 &1 o S
U —3iTwel faweryor fHar wa, RTaH wrserab s,
TElRliadiiee &aar dm W@ReIded IUAN &g Iyl
T[OTERIT T STl [T 1T |

e TE ¥ HIgC S BT ga—Raferdl faveyor ue fafderdn
NI IR WIS W, fAdmrarets ddal dr g
O GEIR DI FHIEAIS BT AT [T 1T |

o TR GHU Pl 9T &1 & I 4§ g B fordl &l
IATEA B B oY SRA 8 ! A (BT BT STIRT
frar 7 SR I HIIH—T RIS, GFT 9HhH 3R
HIY T[0T BT HedTh haT 1T |




T @ 37T AR IFM & AT A BIICHITS PR T Fabiol
& A THY WIHRITT WhR H YSRT | Jeaferd gRad-i
T JNTH A fHT 1T |

ELRCIN

foeThT—I2d il &I [ SreeyTRdl 223 BT a¥ 2025
UASeUIorS H Wl 8¢ SIRI Ud Sffegf=rd foam 13 | I8
freT S=d SUS (42.96 fadeet gacaR), Urell Igar T &
I J9TET IfORIE, T Ihee Ao U9 (11.7%),
B—TcIdbIA (6.0%), TSI (47.8 UIdIGH) Ud IMIRT (43.7
YIdeH) W g ¢ |

64 di 3TRget WRCT g UG Sil ST<eT HRiGdl d8&
fret ugam Il gRT A9 vfaftcai—<Sreogansar 244;
(frea—fed Sil) Sreeey3TRE! 235 Ud SISwgalRdl 238
(FTee SIY) &Y Tgar &l TS |

3 gfaftcdi—S—sag—amR—d1 2318; fg—s<xfra St dorr
S-SR~ 2312 (ATeT SiT) BT TI—Sg—Ul—oie H
T—G—C— | | &g TR [T 13T |

foea—fed Sif &1 a1 ufafted! (S-say—aR—dT 2408 Ud
S—S—3R—dl 2410) B TI—s—d—ois H 74—
(2025—26) &G YRII b1 T | S ANANh, SrSGARE!
2407 SISTYRIARET 2410 Td SISTYARE! 2425 DT 7L &3 H
TRIETOT B TR Il fobaT 71T |

109 S STHTSH TS+l @ i # 8 SHHICEY gRIGR
RGRAT T & Ul guie: FfeRre Uiy 1Y | e &g 9T &
A SATeTET A TR UR UfeRIE i fahg 1Y |

Urell YgT—HdeTeiel foe SaIfa’ wR fbg v w2 4
GIelT QT @1 dadl T U & §rd Aolqd AHRIGD
e UTAT AT | 100S T cigar o Rerfay 7 arfdrsaw
74.83% SUST BT &ol B T3, [STAY IG3M AT aeT &
e He Bl Wite wY A X favar T |

A1 I W TR 27 JSHeed & SRIIE H WUTHD,
HAa R Ud R[oe WR W AGd fAfderdr a8 T |
THYHSTR AR fAZelqoT A Ig We gl fb et e
faferer &1 76% THfE & ViR T 24% FHARCTr & 41
faem B, S IMToIh Bl I STl &aT T A
Iehifl B FATIRIT BT T Y A ST S |

AT fasm=

AT A 2024—25 B SR, YR H IS Al /DG
HIR, Told, RATUM, IoRJAE Ud AT UQT, B 38
THEId Hal BT 140 BFEX Sl B 1A uRe wesH
arrafed by 7T o | 39 W, 38 Dol §IRT 139.6 2deX il &
1 dfth uee= Smaford fby 1T, 399 403 fhami &
14620 BICX A DI HaAR fHAT TAT| ST B I+
forel 1 Ueei= SeTed & 99T RiwiiRen (Riams weer,

iv
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UIYd dcd Y&ed, WRYTIR 307, §i97 SuaR enfe) &
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EXECUTIVE SUMMARY

CROPIMPROVEMENT

Wheat production exhibited an increasing trend
from 109.52 million tons in 2020-21 to 117.94
million tons in 2024-25, which is the highest wheat
productionrecordedinthe country.

During the year 2025, the Central Sub-Committee
on Crops Standards, Notification and Release of
Varieties for Agricultural Crops released and
notified 13 bread wheat varieties (12 Central
released: PBW891, HI1669, HI1674, NIAW4114,
Lok79, AKAW5100, GW543, DBW386, DBW443,
NW2222,HD3428, WH1306; and one state released:
Rajendra Genhu 4) for different production
conditions and states vide notification number
2128(E) dated 13.05.2025.

IIWBR wheat varieties were notified for cultivation
in different wheat-growing zones: 1) DBW386
(Karan Khushboo) for irrigated timely sown
conditions of North eastern Plains zone and 2)
DBW443 (Karan Saanvi) for irrigated timely sown
conditionsin Peninsular Zone.

Three bread-wheat varieties DBW325, DBW326 and
DBW445 were identified by varietal identification
committee for release under irrigated late sown
conditions of Central zone, irrigated late sown
conditions of Peninsular zone and irrigated early
sown conditions of Central Zone, respectively.

During 2025, two genetic stocks of wheat were
registered; GW557 for disease resistance and
UASD22-5 for heat and drought tolerance. The
genetic resources unit of the IIWBR, Karnal
multiplies the seeds of these registered genetic
stocks and supplies to breeder across the country
forusein wheatimprovement

Five AVT-Il bread-wheat entries of IIWBR, Karnal
namely, DBW465, DBW466, DBW467, DBW458 and
DBWS509 were promoted for the final year of testing
in AVTs for various zones based on their superior
quality andyield.

During the period, a total of 346 wheat germplasm
lines were procured from various sources and
supplied 905 accessions of wheat to various

indenters for utilizationin the research programme.

At present, around 18500 accessions of wheat are
being stored in Medium term storage module at
[IWBR, Karnal (4°C and 30% RH) and more than
10000 accessions are being conserved at Dalang
Maidan, Himachal Pradesh under natural condition
assafety duplicate.

From conserved germplasm a total of 585 wheat
accessions (353 Bread wheat, 154 dicoccum, 20
durum, 14 turgidum, 12 polonicum, 13 turanicum
accessions, 11 carthlicum, and one accession each
of compactum & triticale) were evaluated as per DUS
testing guideline of wheat for eight traits.

During the period, two bread wheat varieties
namely Karan Shivangi (DBW359) and DBW377
(Karan Bold) were registered by the PPV&FRA, New
Delhi under extant category vide registration
number REG/2024/0441 and REG/2024/442,
respectively.

Registration application of two wheat varieties
namely DBW386 and DBW443 has been submitted
to PPV&FRA, New Delhi for registration under
extant category.

A comparative transcriptomic analysis was
conducted for the nitrogen-efficient (BNI-Munal)
and derivative parent Munal wheat genotypes to
unravel the gene expression patterns across four
nitrogen levels (0, 50, 75, and 100% recommended
levels). The identified five unigenes (three up-
regulated and two down-regulated) were
consistently expressed across all nitrogen levels.
Further analysis of up-regulated unigenes identified
links to the NrpA gene (involved in nitrogen
regulation), tetra-tricopeptide repeat-containing
protein (PPR), and cytokinin dehydrogenase 2.

165 wild wheat accessions were evaluated for stress
tolerance. A. tauschii accessions no. 3806, 3753, and
9803 were found tolerant to drought stress whereas
accession no. 3753 and 9803 were found tolerant to
heat stress. Ae peregrina accessions no. 102, 103
were observed tolerantto heatand drought stress.

Five introgressed lines namely HTW 2312



(DBW39/Ae. speltoides), HTW 2304 (Ae.
tauschii/4*HD2967), HTW2309 (PBW698/Th.
bessarabicum), HTW2305 (SYN224/3*WH1105),
HTW2307 (Ae. compactum/K1213/2*WH1105) were
found promising for heat (HSI<1) and drought
tolerance (DSI < 1) in screening nursery.

Ninety wheat genotypes were evaluated for grain
zing, Iron and protein contents and two genotypes
BFKW101 and BFKW103 wereidentified with >50 ppm
Znand>55ppmFe.

Under Inter-institutional collaborations with ICAR-
NDRI Karnal, ICAR-IIFSR and ICAR-CPRI-RS,
Modipuram, ICAR-IIWBR has produced 5833.25 q of
breeder seed and 3249.51q of TL seed of 15 wheat
viz., DBW 327, DBW 377, DBW303, DBW187,
DBW222, DBW 359, DBW 370, DBW 371 and DBW
372 whereas total 300.39q seed of 06 barley
varieties was produced at Seed and Research Farm,
(ICAR-IIWBR), Hisar during 2025.

Selling of nucleus/breeder and TL Seeds of wheat
generated a total amount of Rs. 7.54 crores under
therevolving fund scheme of the institute.

ICAR-IIWBR, Karnal has upgraded [IWBR Seed Portal
to register and distribute TL seed of recent wheat
varieties viz, DBW 327, DBW 377, DBW 303, DBW
187, DBW222 etc. to the farmers in all the wheat
growing states.

A bi-parental mapping population was subjected
to 35K SNP array analysis and prominent QTLs on
chromosomes 3B, 3D, and 6B were associated with
grain yield, grain number, and thousand grain
weight under late-sown and sudden heat stress
conditions. SNPs linked to these stable regions were
converted into KASP markers and validated across
three independent populations, confirming their
reliability.

Effect of bacterial inoculation on gene expression
of drought responsive genes (DREB2A, APX1, CATT,
TaCYP707A1, SAMS1, HSP17.8 and DHN) was studied
under drought stress using qRT PCR. Genes DREB2A,
CAT1, APX1, SAMST and HSP17.8 showed up-
regulation in un-inoculated drought stress wheat
plants, while bacterial-inoculated stressed plants
displayed reduced transcript accumulation
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indicating role of endophytic bacteria in regulation
of drought responsive genes under drought stress
conditions.

The expression analysis of DREB2A (dehydration-
responsive element binding proteins), CAT7 (catalase),
DHN (dehydrins), TaCYP707A1 (cytochrome P450
monooxygenase 707A1) and APX1 (ascorbate
peroxidase), HSP17.8 (heat shock protein) and SAMS1
(S-adenosyl-methionine synthetase) genes in
presence of 11 of potential endophytic bacteria was
studied.

Genes APX1, DREB2A, CAT1 and DHN were up-
regulated significantly in negative control
seedlings under drought stress compared to
positive control seedlings

TheT7 endonuclease assay of genomic DNA from MS1-
edited plants revealed altered cleavage band patterns
compared to controls, indicating the presence of
CRISPR/TALEN/ZFN-induced indels at target loci, which
willbefurther confirmed by sequencing.

Seven key C4 photosynthetic genes were analyzed
in wheat using real-time PCR across genotypes with
contrasting photosynthetic and assimilation rates,
revealing significantly higher expression of TaAspAT
and TaPEPC in high-performing genotypes. These
genes were identified as potential rate-limiting
candidates for further genetic engineering and
genome editing to enhance photosynthetic
efficiencyin wheat.

CROPPROTECTION

Vv

Out of 300 wheat germplasm lines evaluated
against stripe rust, leaf rust, and leaf blight, only five
genotypes viz.,, EC1175030, EC1175031, EC1175177,
EC1175196, and EC1175246 were found resistant
againstallthree diseases.

Trichoderma harzianum proved most effective in
managing wheat leaf rust, reducing disease
severity to T0MS.

Morphological, pathogenic, and molecular
variations were assessed in 51 Bipolaris sorokiniana
isolates, with Bs-3 identified as the most virulent.

Sixty significant MTAs, including 33 novel ones,

were identified for spot blotch resistance across key
traits (AUDPC, IP,LL,and LB).



Key genes (TaEDS1, TaNPR1, TaNDR1, sugar
transporters) of Salicylic acid and sugar pathways
were differentially expressed.

A total of 132 aquaporin genes were characterized,
with conserved motifs identified as key to stress
adaptation.

Fusarium head blight (FHB) isolates were characterized
through morphological, pathogenic, and molecular
analyses, revealing eight Fusarium species with
diverse growth patterns and virulence, notably F.
cerealis, F. culmorum, and F. incarnatum as the most
aggressive.

WRIST (Wheat Rust Information and Surveillance
Tracker), an interactive visualization platform
developed in Google Looker Studio, enables
exploration of spatio-temporal trends and
long-term disease dynamics.

RESOURCE MANAGEMENT

Crop diversification options like maize-mustard-
green gram and maize-wheat-green gram under
conservation agriculture was more productive and
profitable than conventional agriculture.

A long-term tillage experiment in maize-wheat-
green gram system indicated that among nutrient
management, wheat grain yield was maximum
with application of recommended NPK + 10 t/ha
FYM. Maize productivity was higher in zero tillage-
based optionsascomparedto CT.

Rice yield was higher under puddle transplanted
conditions over direct seeded rice (DSR) whereas
wheat yield improved when sown after DSR under
no-tilland residue retention conditions.

Integrated nutrient management consisting of
application of recommended doses of chemical
fertilizers (NPK 150:60:40) with 15 t/ha FYM was
found the highestyielder followed by recommended
NPK + green manuring. Sole use of P, K or PK did not
improve the wheat productivity compared to
absolute control.

In organic production of HYVs (HD 2967, DBW 187,
DBW 222 and DBW 303) of wheat, the yield with 30 t
FYM/ha application was significantly lower than
recommended doses of chemical fertilizers (NPK
150:60:40).

viii
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e Grain yield of maize, wheat, rice and barley in
maize-barley and rice-wheat cropping systems was
reduced significantly under natural farming
protocol over conventional practice.

e Premix combination of bixlozone + metribuzin at
900 (750+150) g/ha at 35 DAS was very effective for
control of diverse weed florain wheat.

¢ In rice-wheat system, double no-till system led to
more problems of Rumex dentatus and Medicago
denticulata. Wild oat infestation was observed
higher in maize-wheat than in rice-wheat system.
Also, wild oat infestation was less in ZT-wheat
compared to CT-wheat.

« For control of metsulfuron resistant Rumex dentatus
and Chenopodium album, halauxifen + fluroxypyr,
aclonifen + diflufenican, pendimethalin, 2,4-D and
carfentrazone, were found effective.

e For management of multiple herbicide resistant P,
minor, Avena ludoviciana and Polypogon monspeliensis
(against clodinafop, pinoxaden and sulfosulfuron)
pyroxasulfone, bixlozone + metribuzin and
aclonifen + diflufenican were found effective in
wheat.

¢ Halauxifen + fluroxypyr 200.6 (6.1+194.5) and
metsulfuron + carfentrazone 4 + 20 g/ha were
found effective for control of diverse type of
broadleaved weed florain barley.

e Grain yield of barley improved significantly with
two sprays of chlormequat chloride (Lihocin) @
0.2% + tebuconazole (Folicur 430 SC) @ 0.1% of
commercial product dose as tank mix at the first
node andflag leaf.

« Significantly higher water productivity of wheat
genotypes was observed with 80% ETc over 100%
ETc irrigation level. Genotypes LBP2023-8 and
DBW466 were identified as water efficient and top
yielding genotype having water productivity in 3.0-
3.05 kg/m’ and yield in 68.7-69.8 g/ha range,
respectively.

QUALITY &BASICSCIENCES

¢ Under the work on CRP biofortification of wheat grain,
one entry has been contributed to QCWBN while
anotheroneto station trial based on superioryield, high
Fe, Zn,and proteinforthe cropping season 2025-26.



Across generations, iron content ranged from 29.9
to 61.4 ppm while zinc content ranged from 21.6-
45.1 ppmunder CRP biofortification.

Number of entries having sedimentation volume
<30mlwas 6,7 and 13 respectively for F4,F5 and F6
and advanced, respectively for NapHal carrying
crosses.

The starch content in segregating lines, fixed lines,
AVTs and released varieties (a set 62 varied
genotypes), ranged from 46.0t0 70.3g/100gondry
weight basis with an average of 58.2%.

The glycemic index of 25 RIL lines of T. dicoccum
developed by UAS, Dharwad ranged from 38.3 to
64.3 (average 50.8), showing wide variation in
glycemicindex.

The coefficient of determination (R?) for the micro-
test was found to be 0.84 while correlation
coefficient (R) was 0.92, demonstrating that 1 g
micro-test can effectively be harnessed for
sedimentation volume calculation (n=82).

A comparative nutraceutical analysis of wheat grass
juice from diverse wheat genotypes was conducted
to assess phytochemicals, antioxidant potential,
and nutritional quality for health-promoting
applications.

In-silico characterization and variability analysis of
the phytase gene in wheat was performed to
understand conserved domains, evolutionary
relationships, and gene diversity for nutritional
improvement.

Various durum wheat varieties were used to produce
wheat grits (daliya), and their physicochemical,
cooking, and sensory properties were evaluated.
Storage-related changes in the sensory overall
acceptability score of sugar snap cookies fortified with
chickpeaflourandfinger milletflour were assessed.

BARLEY IMPROVEMENT

A hulless barley genotype DWRB 223 was released
and notified in the year 2025 for its cultivation in
NWPZ. This variety has desirable traits like high
grain yield (42.96 g/ha), resistance to yellow rust
disease and excellent combination of nutritional
traits viz; protein (11.7%), 3-glucan (6.0%), zinc (47.8
ppm)andiron (43.7 ppm).
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e Three entries namely DWRB 244 (hulless barley),
DWRB235 and DWRB238 (malt barley) were
identified by VIC in the 64" All India Wheat and
Barley Research Workers Meet, held at RVSKVV,
Gwalior during August 25-27,2025.

» Two entries DWRB2318 (dual purpose barley) and
DWRB2312 (malt barley) were promoted to AVT-Ilin
NWPZ.

e Two entries of hulless barley (DWRB 2408 and
DWRB 2410) were promoted to the AVT-I- (2025-26)
in NEPZ while three entries namely, DWRB 2407,
DWRB 2410and DWRB 2425in CZ.

¢ Among 109 barley germplasm lines evaluated, 8
genotypes showed complete resistance to stripe
rust (AUDPC = 0). Against spot blotch, no genotype
was identified as resistant; however, three
genotypes exhibited moderate resistance across
locations.

 Field experiments on cultivar Jyoti demonstrated a
strong negative correlation between stripe rust
severity and yield. Maximum vyield loss of 74.83%
was recorded at 100S disease severity, highlighting
the economicimportance of rust management.

 Total 27 isolates collected from nine states showed
wide morpho-cultural and pathogenic variability.
Significant differences were observed in colony
growth, colour, conidial size, and septation. SSR
marker analysis revealed moderate genetic
diversity, with 76% variation within populations
and 24% among populations.

SOCIALSCIENCES

e During the rabi crop season 2024-25, 140 hectares
Barley Frontline Demonstrations (BFLDs) were
allotted to 38 cooperating centers all over India in
eight states/UT namely, Himachal Pradesh, Uttar
Pradesh, Bihar, Jammu & Kashmir, Punjab, Haryana,
Rajasthan, and Madhya Pradesh. Out of these, 139.6
ha BFLDs were conducted by 38 centers, covering
146.2 hectares area of 403 farmers. Improved barley
varieties with complete package of practices
(irrigation management, nutrient management,
weed control, seed treatment etc.) were
demonstrated.



The yield gain due to improved varieties over
regional mean yield was highest in NHZ (43.00%)
followed by NEPZ (32.87%), CZ (30.16%) and NWPZ
(20.94%).

The varieties HBL 400 (27.75 g/ha) at Shimla centre
(NHZ); RD 2907 (42.75 g/ha) at Gorakhpur-2 centre
(NEPZ); RD 2907 (73.43 g/ha) at Durgapura Jaipur
(NWPZ) and RD 2899 (46.75 g/ha) at Vidisha (CZ)
werethe highestaverageyielding.

On an average, improved barley varieties
demonstrated at the farmers' field under the FLD
programme gave profitaround ¥70741 per hectare.
Punjab registered the highest returns per rupee of
investment (33.67) through demonstrations. The
difference in profit between FLD and check plots
ranged from 323659 in Uttar Pradesh to ¥82668 in UT
of J&K. The returns per rupee of investment across
barley growing zones were highest in the NWPZ
(%3.22), followed by CZ (32.81) and NHZ (32.45).

Overall analysis of constraints in different zones
clearly indicated that high cost of inputs, decline in
water table, and existence of Phalaris minor
(Mandusi) were the most serious constraints in the
country. Non-availability of labour, small land holding,
untimely rain, and poor participation in exposure
visits arranged by various departments, low price of
barley grains, non-availability of seed of newly
released varieties, lack of facility of canal irrigation
water, were under serious category affecting barley
production and productivity in the country.

Under SCSP Programme, 560 varietal demonstrations
of wheat varieties, DBW 187, DBW 332, DBW 370,
DBW 371 and DBW 372 were organized during
2024-25 rabi crop season to assess their
performance at farmers' field. The demonstrations
were carried out through KVK of Punjab (18),
Haryana (4), Rajasthan (2), UT of Jammu & Kashmir
(1), HP (1), and RLBCAU Jhansi (1) covering a total of
560 acres area of 560 farmers of Scheduled Castes
(SC) category.

During the rabi crop season 2024-25, 1100 cluster
demonstrations were conducted by 11 Krishi
Vigyan Kendras covering 440 hectares area
benefitting 1053 farmers. During the crop season,
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farmers were guided by providing timely advice on
different intercultural operations. Among all the
demonstrations, maximum yield gain (11.60%) was
recorded in Purnea (Bihar). The profit per hectare in
the demonstrated plots was highest in Moga,
Punjab (348951), followed by Dholpur, Rajasthan
(Y44935).

During rabi crop season 2024-25, wheat and barley
technologies were disseminated through 26 Krishi
Vigyan Kendras (KVKs), 12 AICRP centres, and other
partner institutions. Demonstrations tailored to
local constraints showcased improved practices,
bridging yield gaps and promoting adoption.
Under programs like SCSP, TSP, Cluster
Demonstrations and FLDs; farmers received seeds
of recently released wheat and barley varieties and
other inputs. Field days, awareness programmes
and interactive sessions engaged farmers,
neighbouring stakeholders, and extension agents
inlearning about superior technologies.

REGIONAL STATION, FLOWERDALE, SHIMLA

In 2024-25, wheat and barley rust surveillance was
conducted across India and neighbouring
countries. All three wheat rusts (leaf, stripe, and
stem) were recorded; leaf rust was most prevalent.
No wheatblast or Ug99 was detected.

1,293 rust samples were analyzed: stripe rust (11
pathotypes), stem rust (7), leaf rust (31). Key
pathotypes included 465119, 475103, 1105119,
79G31, 40A, 40-3, 77-9, 52-4. Karnataka showed
highestdiversity.

2,400+ wheat and barley lines were screened for
seedling resistance. Among 204 AVT wheat entries,
MACS4147 was resistant to all rusts; others showed
single/dualrustresistance.

Key resistance genes identified: Yr2 (stripe),
Sr2/5r7b (stem), Lr13 (leaf); gene complexes
Yr9/Lr26/Sr31, Lr24/S5r24, Yr18/Lr34/5r55,
Yr17/Lr37/5r38,and Sr2 were confirmed by markers.

Adult plant resistance (APR) studies showed that
several AVT lines had race-specific resistance at
later stages despite seedling susceptibility,
indicating durableresistance potential.

In barley, no line resisted all rusts; some resisted two



rusts or all pathotypes of individual rusts. Rph3 and
Rph19were majorleaf rustresistance genes.

Progress was made in developing rust-resistant
stocks via crossing, gene pyramiding, and
segregating population advancement. National
and SAARC nurseries provided regional disease
intelligence, and a repository of 150+ rust
pathotypes was maintained.

REGIONAL STATION, DALANG MAIDAN, LAHAUL &
SPITI

During the off-season 2025 summer nursery, wheat
and barley research material was planted at RS
Dalang Maidan during 16 - 21* May, 2025 and
harvested in September-October 2025.

The research material comprised of more than
42000 wheat and barley lines from 45 co-operators
of differentinstitutes across the country.

This season around 14000 wheat lines were
screened against yellow rust and powdery mildew
by various centers.
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The facility was also utilized for crossing, the
collection of yellow rust samples, wheat disease
monitoring nursery,and germplasm storage.

SEED AND RESEARCH FARM, HISAR

L]

During the 2024-25 season, 1099 quintals of the
breeder seed of different wheat (DBW303) and
barley varieties (DWRB101, DWRB123, DWRB137,
DWRB160, DWRB182 and DWRB219) was
produced.

Under the AICRP, Barley AVT-SAL/ALK was conducted
during 2024-25 under two salinity environments.
One station trial of wheat (NWPZ/NEPZ/CZ/PZ-RI-
TS) with 25 entriesin 2 replications was conducted.

A total of 105 released varieties were evaluated for
soil salinity tolerance and five varieties (K-508,
PL419 and RD2552) validated salt tolerance.
Selection in M2 generation of mutation breeding
trial comprising of barley varieties DWRB137,
DWRB219and DWRB223, was conducted.
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1 INSTITUTE'S BACKGROUND AND MANDATE

Wheat research across the country has been
funded and promoted by the Indian Council of
Agricultural Research-ICAR (erstwhile Imperial
Council of Agricultural Research) established in
1929 at New Delhi. Despite several thrusts, the
realised breakthrough in yield was narrow during
the early phase. An important milestone in the
wheat improvement programme was created
with the establishment of the 'All India
Coordinated Wheat Improvement Project
(AICWIP) in 1965 with its headquarters at Indian
Agricultural Research Institute (IARI), New Delhi.
Globally, it became one of the largest networks for
a crop improvement programme which laid the
foundation for Green Revolution in India. High
yielding wheat varieties were made to spread
widely across traditional wheat growing regions
during this phase. The AICRP, hitherto, has
contributed in the release of 540 high yielding
wheat varieties comprising bread, durum and
dicoccum wheat and around 106 high yielding
barley varieties comprising feed, food, malt and
dual purpose barley recommended for different
agro-climatic zones of the country. The wide
adoption of wheat varieties has begun with the
earliest semi-dwarf varieties like Lerma Rojo,
Sonora 64, Chhoti Lerma, Kalyansona and
Sonalika. Some of the varieties became extremely
popular and occupied large acreage. The project
later was elevated to the status of Directorate of
Wheat Research in 1978. The Directorate was
shifted to the present location at Karnal in 1990
and was also assigned the responsibility of
coordinating Barley Improvement Project. This
arrangement continued during the VIII Five Year
Plan. During the IX Five Year Plan, both barley and
wheat projects were merged as “All India Wheat

and Barley Improvement Project”in 1997 and this
arrangement is being continued since then and
now popularly known as the All India Coordinated
Research Project (AICRP) on Wheat and Barley. The
Directorate has been upgraded to Indian Institute
of Wheat and Barley Research in 2014 and
popularly tagged as ICAR-IIWBR, Karnal. It is a
premier organization under the aegis of ICAR
coordinating the multidisciplinary and multi-
location testing of varieties in different AICRP
centres, crop management and crop protection
technologies across the diverse ecosystems for
increasing and stabilizing the wheat production.
The 29 funded centres located in different
locations across the country support multidisciplinary
research on wheat and barley. Each Centre also
has its regional mandate depending upon the
agro-climatic conditions as well as the prevalent
diseases/pest situation in addition to the national
/ zonal requirements. Increased industrial
demand has put barley crop as cash crop.
Contractual farming and giving premium on
better malt producing varieties has given a boost
to cultivation of the crop in its niche area. In
addition to the headquarters, IWBR has two
regional research stations, one at Flowerdale,
Shimla (established in 1930), which serves as a
national facility for monitoring wheat rust
pathotypes, evaluating advanced generation
material, postulating probable rust resistance
genes in the test lines and act as a repository for
maintenance of the wheat rust virulences. The
another regional station at Dalang Maidan is
located at an altitude of 10,000 feet with twelve
hectares of land, of which six hectares is cultivable.
The office cum laboratory and guest-house
facilities has been created for the benefit of



research workers. Facilities of this station are being
utilized for advancing the generation, conservation
of germplasm under natural conditions, making
crosses during off-season and screening against
yellow rust resistance by AICRP on wheat & barley
centres. Another important milestone in the
institute's history was the allotment of 200 acre
land by the council at Hisarin 2012 for experiment
and seed multiplication purposes.

MANDATE
Theinstitute mandateis

« Basic and strategic research on wheat and
barley toimprove productivity and quality.

» Coordination and development of improved
crop production and protection technologies
for sustainable production.
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+ Providing genetic diversity and accelerate the
breeding cycle through off season facilities.

+ Surveillance and forewarning for management
of rust diseases.

+ Dissemination of improved technologies,
capacity building development of linkages.

THE MISSION

Ensuring food and nutritional security by
enhancing the productivity and profitability of
wheat and barley on an ecologically, socially and
economically sustainable basis and making India
the world leader in climate smart wheat system
production.



2 CROP IMPROVEMENT

Release of new wheat varieties for different
zones/states

During the year 2025, the Central Sub-Committee on
Crops Standards, Notification and Release of Varieties
for Agricultural Crops released and notified the 13
bread wheat varieties (12 Central released: PBW891,
HI1669, HI1674, NIAW4114, Lok79, AKAW5100, GW543,
DBW386, DBW443, NW2222, HD3428, WH1306; and
state released: Rajendra Genhu 4 for different

Table 2.1. Wheat varieties released during 2024-25

production conditions and states vide notification
number 2128(E) dated 13.05.2025 (Table 2.1).

New geneticstocks of wheatregistered

During the year 2025, two genetic stocks of wheat were
registered for traits like disease resistance and heat and
drought tolerance. The genetic resources unit of the
IIWBR, Karnal multiplies the seeds of these registered
genetic stocks and supplies to breeder across the
country foruseinwheatimprovement (Table 2.2).

SN Variety name Developed by Zone/ state

condition

Production

Grain yield (q/ha) Special features

Average Pot.

Central released

1. PBW 891 PAU, Ludhiana Pz IR, TS

2. HI 1669 (Pusa
Wheat Kranti)

IARI Regional cz IR, TS

Station, Indore

3. Hhe674 IARI Regional CZand PZ

Station, Indore

IR, LS

4.  Phule Shashwat MPKV ARS, Niphad PZ
(NIAW 4114)

IR, LS

50.7 80.7 Highly resistant to black rust
(HS: 20S & ACl: 9.2) & brown
rust (HS: 20S & ACI: 8.0). Good
amount of protein content
(12.6%) and grain iron

content (41.5 ppm)

Resistant to leaf rust (HS40S,
ACI-9.3) and stem rust (HS10S,
ACI-3.7). Good amount of zinc
content (40.6 ppm) and tolerant

to heat stress (HSI=0.85).

59.2 82.7

50.3 (C2),
46.0 (PZ)

82.7(CZ), High degree of resistance

63.4(PZ) against brown rust (HS:15MS;
ACI:5.8) and black rust
(HS:20MS, ACI:2.7). Good
amount of protein content
(12.5%), grain zinc content
(42.6ppm) and grain iron
content (40.1 ppm) in PZ

47.9 70.2 Resistant against leaf

rust (ACI-3.4) and stem rust

(ACI-7.4) with good amount of

protein content (12.7%).
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SN Variety name Developed by Zone/ state Prod. Grain yield (gq/ha) Special features

condition Average Pot.

5. Lok-79 Lokbharti Pz IR, LS 45.1 69.7 Resistant to stem rust (ACI-3.1).
(Biofortified ~ Gramvidyapith, Good amount of protein
variety) Sanosara (12.9%), iron (44.4ppm) and

zinc (42.3ppm) content

6. AKAW5100 PDKYV, Akola Pz IR, TS 493 80.4 Resistant to black rust (ACI-4.5)
(Heat and and brown rust (ACI-5.7). Rich in
drought protein (12.7%) content. Heat and
tolerant) drought tolerant with HSI of

0.75 & DSl of 0.93

7. GW543 SDAU, WRS, Vijapur CZ IR, ES 64.0 88.0 Resistant to leaf rust

8. DBW 386 ICAR-IIWBR, Karnal  NEPZ IR, TS 52.0 70.6 Resistant to all the three rusts
(Karan and wheat blast; Tolerant to
Khushboo) heat stress with HSI of 0.67

9. DBW443 ICAR-IIWBR, Karnal PZ IR, TS 49.2 77.6 Bio-fortified variety with good
(Karan Saanvi) amount of protein (13.4%),
(Biofortified iron (41.9ppm) and zinc
variety) (43.0ppm) content; better heat

(HSI:0.85) and drought stress
tolerance (DSI:0.89)

10. NW2222 Nuziveedu seed Ltd. PZ IR, TS 52.0 77.3 Resistant to brown rust with
tolerant to heat stress
(HSI:0.85)
11. HD 3428 ICAR-IARI, N. Delhi  NWPZ IR, LS 51.2 77.2 High resistance to leaf (ACI-1.1)
(Pusa Surya) and stripe (ACI-12.2) rusts with

good amount protein (12.2%),
iron (41.1ppm) content;
tolerant to heat (HSI0.67) &
Drought (DSI:0.79) stress

12. WH1306 CCS HAU, Hisar Pz IR, TS 50.4 72.8 Biofortified wheat variety with
good amount of protein
(12.4%), iron (40.8ppm) and

zinc (40.5ppm)
State released
Bread wheat
1. Rajendra RPCAU, Pusa Bihar IR, TS 47.0 - High iron content (43.0ppm)
Genhu 4
Table 2.2. Genetic stocks registered during 2024-25
SN Name of genotype Registration number Developing centre Traits
1 GW 557 (J2020-07) INGR24059 WRS, JAU, Junagadh, Leaf and Stem rust resistance [Leaf rust score
(ACl = 0.3-3.3); Stem rust score (ACI = 0.0-2.3)].
2 UASD 22-5 INGR24060 UAS, Dharwad Tolerance to drought (DSI = 0.62) and heat

stress (HSI = 0.73)




Varietiesreleased by ICAR-IIWBR
DBW386 (Karan Khushboo)

DBW386 released for Timely sown, irrigated conditions
of North Eastern Plains Zone vide gazette no. SO. 2128
(E) dated 13.5.2025. This variety is having an average
and potential yield of 52.01g/ha and 70.6q/ha,
respectively. It has resistance to wheat blast, and highly
resistant to stripe (ACI 10), leaf (ACI 9.2) and stem rust
(ACl6.4) andinsect pests. Itis also highly tolerant to heat
stress with Heat Susceptible Index(0.67) (Fig. 2.1).

DBW443 (Karan Saanvi)

Wheat variety DBW443 was released by the Central Sub-
Committee on Crop Standards, Notification, and
Release of Varieties, Ministry of Agriculture and Farmers
Welfare, Government of India vide Gazette Notification

Fig. 2.1. Field view of DBW386 at heading stage

Wheat varietiesidentified

DBW425: Wheat variety DBW425 (KACHU /SAUAL/4/
ATTILA*2/PBW65//PIHA/3/ATTILA /2¥PASTOR) was
selected from CIMMYT nursery 39" ESWYT. It was
evaluated in NIVT 3B and AVT-IR-LS-CZ. In coordinated
trials conducted overthreeyearsin various locations under
late sown, irrigated condition of central zone, it recorded
high mean yield (47.9q/ha) and established yield
superiority over check varieties MP 4010 (15.1%), HD 2932
(6.2%), CG 1029 (6.7%) and HI 1634 (7.2%). DBW425 had
the high frequency (17/30) of occurrence in the first non-
significant group indicating its wider stability across the
varied locations. It had high yield potential of 59.0 g/ha.
DBW425 showed resistance to leaf (ACI-8.4) and stem (ACI-
14.3) rusts under artificial conditions. It showed high
degree of adult plant resistance to the prominent races of
leaf rust (77-5 & 104-2) and stem rust (40A & 11 in 2023-24
and 117-6 in 2024-25). DBW 425 recorded mean yield of
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No. S.0. 2128 (E) dated 13" May, 2025 for the irrigated
timely sown conditions of Peninsular Zone. This variety
ishaving an average and potential yield of 49.2 g/haand
77.6 g/ha, respectively. It flowers in about 63 days and
matures in about 109 days. DBW443 is an indigenously
developed biofortified wheat genotype having higher
protein (13.4%), grain zinc (43.0 ppm) and iron (41.9
ppm).This variety is having a thousand grains weight of
45g. It is resistant to wheat blast, leaf rust and brown
rust diseases. DBW443 has shown low heat sensitivity
index of (0.85) and drought sensitivity index (0.89)
indicating better heat and drought stress tolerance.
DBW443 has a hectoliter weight of 80.9 kg,
sedimentation value (52.9 ml), high hardness index
(82.7) and good chapati quality score (7.1/10) (Fig. 2.2).

Fig. 2.2. Field view of DBW443 at heading stage

38.73 g/ha under different sowing dates with yield
superiority of 3.72% over MP 4010 (37.29 g/ha), and
1.70% over HI 1634 (38.07 g/ha) (Fig. 2.3). It has more
earheads than checks under late sown and comparable
under very late sown conditions and has high 1000
grain weight than check varieties. DBW425 possesses
better

Fig. 2.3. Field view of DBW425 at heading stage



quality attributes indicated by 80.2 kg/hl test weight
and 12.3% protein, high chapati quality (7.5), bread
quality (7.0). It has low phenol test value (3.6) than all
the checks. Based on the yield and rust resistance,
DBW425 was identified by varietal identification
committee during 64" All IndiaWheat & Barley Research
Workers' Meet held at RVSKVV, Gwalioron 26.8.2025.

DBW426

Wheat variety DBW426 was identified for irrigated late
sown conditions of Peninsular zone comprising states
of Maharashtra, Karnataka and Plains of Tamil Nadu by
the Varietal Identification Committee during the 64th
All India Wheat & Barley Research Workers' Meet held at
RVSKVV, Gwalior from August 25-27, 2025 (Fig. 2.4).
DBW426 is a triple bio-fortified wheat genotype having
higher grain zinc (44.9 ppm) and iron (45.6 ppm) and
protein (13.4%) content. DBW426 recorded high mean
yield (44.7g/ha) and established yield superiority over
check varieties Raj4083 (12.9%), HD2932 (10.9%),
HI1633 (10.6%) and HD3090 (4.0%) (Fig. 2.4). It had a
potential yield of 69.8 g/ha. It has recorded highest
thousand grain weight of 45g. DBW426 has hectolitre
weight of 77.8 kg, sedimentation value (55.3ml), good
chapatti quality score (7.5/10), bread loaf volume (593
ml), biscuit spread factor of 8.7 and gluten index (89%).
DBWA426 is resistant to leaf and stem rust under natural
and artificial conditions as evident from the lower ACI
values. DBW426 has shown resistant to all the
pathotypes of black and brown rust pathotypes in the
seedling resistance test. Under APR studies, conducted
for predominant race of brown rust viz., 77-5, 77-9, 104-
2 it had shown immune reaction. Gene postulation
indicated gene combination R for black and brown

k : o R
Fig. 2.4. Field view of DBW426 at grain filling stage
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rusts. The genotype has also shown resistance against
Karnal bunt (avg.score5.1).

DBW445

Wheat variety DBW445 was identified for irrigated Early
Sown Condition of Central Zone (Madhya Pradesh,
Chhattisgarh, Gujarat, Kota and Udaipur divisions of
Rajasthan and Jhansi division of Uttar Pradesh) by the
Varietal Identification Committee during the 64th All
India Wheat & Barley Research Workers' Meet held at
RVSKVV, Gwalior from August 25-27, 2025 (Fig. 2.5). It
recorded superiority over all the check varieties
DBW303 (8.4%), DBW377 (6.9%), GW322 (4.3%),
DBW187 (3.6%) and DBW327 (3.5%). DBW445 also out
yielded the qualifying varieties HD3463 (by 4.4%) and
PBW906 (BY 1.5%). DBW445 recorded yield potential of
101.5g/ha,and a highfrequency (10/14) in the first non-
significant group, over the years, indicating its stability
across locations. Compared to the qualifying varieties,
DBW445 has shown high heat and drought tolerance as
indicated by lower HSI (0.93) and DSI(1.1) and minimum
reduction in yield in both the stressed conditions.
DBW445 is highly resistant to stem (black) and leaf
(brown) rusts under natural and artificial conditions as
evident from the lower ACI values. Under APR studies,
conducted for predominant race of stem rust viz,, 11,
117-6, 40A; and leaf rust viz., 77-5, 77-9, 104-2; it has
shown high resistance at adult plant stage. DBW445 has
soft textured grain with a low grain hardness index
(50.9) and sedimentation value (48.7cc). It is having
grain protein content of 12.0% indicated superior
quality. Soft texture of grain has contributed to weaker
gluten and hence better biscuit quality. DBW445 has a
biscuit spreadfactor of 8.9.
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Fig. 2.5. Field view of DBW445 at grain filling stage




GeneticResources

Exchange: 346 wheat germplasm lines were acquired
from various sources. The institute also supplied 905
accessions of wheat to various indenters for utilization
in the research programme. This led to revenue
generation of Rs.87000/-.

Conservation: At present, around 18500 accessions of
wheat are being stored in medium term storage
module at [IWBR, Karnal (4°C and 30% RH) and more
than 10000 accessions are being conserved at Dalang
Maidan, HP under natural condition as safety duplicate.

Characterisation: A total of 585 wheat accessions (353
bread wheat, 154 dicoccum, 20 durum, 14 turgidum, 12
polonicum, 13 turanicum accessions, 11 carthlicum, and
one accession each of compactum & triticale was
evaluated as per DUS testing guideline of wheat. A wide
range of variation was observed for days to heading (62-
145 days); plant height (93.3-183.7 cm); flag leaf length
(19.0-49.8 cm); spike length (5.5-22.3 cm); 1000 grain
weight (8.62-61.98 g); spikelets/spike (16-42);
grains/spike (20-89) and grain weight/spike (0.34-4.08
g). The promising accessions identified for various traits
are given below:

Days to heading and maturity: During 2024-25, the
accession PKD 242 (62 days) was earlier than check
variety WR 544 (79 days).

Plant height: None of accession had plant height <90
cm. However seven accessions namely Pl 185723 (T.
turgidum) (175.3 cm), MG3521_UNIBO (T. dic) (175.3
cm), TRI4332 (T.dic) (176.7 cm), MG5390 (T. dic) (181.7
cm), MG15516/1 (T. dic) (182.7 cm), Pl 341391 (T.
turgidum) (183.7 cm) & TRI4467 (T. dic) (183.7 cm)
recorded plantheight morethan 175 cm.

Spike length: Six accessions namely PKD 34 (T. aes)
(16.2 cm), PKD 65 (T. aes) (16.3 cm), PKD 99 (T. aes) (16.4
cm), Pl 210845 (T. polo) (18.5 cm), Pl 352488 (T. polo)
(20.5cm) &P1266846 (T. polo) (22.3 cm) had spike length
greaterthan 16.0cm.

Spikelets/spike: Eighteen accessions Pl 366117 (T.
polo) (36), Pl 470984 (T. dic) (36), TRI4332 (T. dic) (36),
1G46482 (T.dic) (36), MG5344/2 (T. dic) (36), MG5380/1/1
(T.dic) (36), MG5465 (T. dic) (36), MG5474 (T. dic) (36),
MG15529 (T. dic) (36), MG5400/5 (T. dic) (36), Farvento (T.
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dic) (36), Lucanica (T. dic) (36), MG5293/1 (T. dic) (36),
MG4360 (T. dic) (40), MG5333/1-FARVENTO (T. dic) (40),
MG5344/3 (T. dic) (40), MG5447 (T. dic) (40) & MG5307 (T.
dic) (42) had spikelets per spike more than or equal to
36.

Grains number/spike: Eight accessions namely PKD
121 (T. aes) (79), PKD 151 (T. aes) (79), PKD 81 (T.aes) (80),
PKD 126 (T. aes) (81), PKD 182 (T. aes) (83), PKD 273 (T.
aes) (83), P1 221423 (T. turgidum) (87) & MG3521/1 (T.
aes) (89) had more than 78 grains per spike.

Grain weight/spike: Eight accessions PKD 229 (T. aes)
(3.539), PKD 296 (T. aes) (3.57g), PKD 129 (T. aes) (3.679),
PKD 74 (T.aes) (3.68g), PKD 267 (T. aes) (3.71g), PKD 81 (T.
aes) (3.78q), PKD 182 (T. aes) (3.969) & PKD 151 (T. aes)
(4.08g) had grain weight/spike more than 3.50g.

Thousand grain weight: During 2024-25, seven entries
O.synthetic 53 (T.aes) (57.04g), PKD 164 (T. aes) (58.429),
PKD 136 (T. aes) (59.00g), O.synthetic 52 (T. aes) (59.299),
O. snthetic 43 (T. aes) (60.28g), O.synthetic 88 (T. dic)
(60.33g) & O. synthetic 87 (T.aes) (61.98g) had thousand
grainweight more than 57.00g.

Registration of varieties with PPV&FRA: Registration
application of two wheat varieties namely DBW386 and
DBW443 has been submitted to PPV&FRA, New Delhi
forregistration under extant category. Two bread wheat
varieties namely Karan Shivangi (DBW359) and
DBW377 (Karan Bold) were registered by the PPV&FRA,
New Delhi under extant category vide registration
number REG/2024/441 and REG/2024/442,
respectively.

Performance of entriesin NIVTs

One bread wheat entry DBW500 nominated by the
genetic resources unit and tested in NIVT5A during
2024-25. It ranked second in the NEPZ with an average
yield of 48.2 g/haand promoted to AVT-RI-TS of NEPZ.

Performance of entriesin AVTs

Two bread wheat entries nominated by the genetic
resources unit and tested in different AVTs during 2024-
254. Based on better yield performance and disease
resistance in AVT, DBW 465 has been promoted to AVT-
RI-TS of NWPZ (Table 2.3).



Table 2.3. Performance of entries in AVTs/ NIVTs
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Name of Trial Name of genotype/Check Yield (q/ha) and Rank Disease score (ACI) of tested Remarks
genotype in PPSN
AVT-IR-TS DBW446 62.0 (8) YR:8.9; LR(N):14.9
NWPZ DBW187(check) 65.7 (1) LR(S):5.7;SR:12.9 =
NIVT5A DBW465 48.4 (4) Promoted to AVT-RI-
NIAW3170/HI1612 (Checks) 47.10(9) - TS-NWPZ
Breeding for NWPZ Performanceof entriesin AVT Istyeartrials:

Performance of DBW432in AVT final year trials:

DBW432 was tested in AVT-RI-TS in final year in Central
Zone and ranked sixth in the trial. An average of three
years data DBW432 had yield superiority of 4.79% but
due to high black rust score in final year could not be
identified. Its performance in comparison to the checks
are presentedinTable 2.4

Two bread-wheat genotypes DBW457 & DBW509 were
tested in AVT-IR-TS in Central Zone and ranked number
sixteen & eight respectively in the trial. Based on its
superiority in yield DBW509" was promoted to final year
testing in 2025-26.In AVT-RI-TS-CZ trial, DBW469 & DBW470
were tested and ranked 8 & 15 respectively. In NWPZ,
DBWA467 was tested in AVT-RI-TS trial and ranked second,
hence promotedtofinal yearoftestingin AVT (Table 2.5).

Table 2.4. Performance of DBW432 as compared to checks (Bread wheat) in AVT-RI-TS-CZ 2024-25

Variety Yield q/ha Rank Rust response (ACI)
Black Brown (South) Brown (North) Yellow rust
DBW432 427 6 31.56 7.13 10.7 5.9
DBW110 (C) 419 7 21.78 5.63 6.9 31.7
CG1040 () 40.6 9 29.56 12.25 15.0 356
Table 2.5. Performance of four AVT first year entries as compared to checks
Variety Yield q/ha Rank Rust response (ACI)
Black Brown (South) Brown (North) Yellow rust
AVT-IR-TS-CZ
DBW457 52.8 16 20.0 6.95 7.88 9.23
DBW509° 544 8 14.44 9.63 11.0 13.92
GW322 (C) 51.8 19 21.78 7.50 14.0 43.38
MACS6768 (C) 52.6 17 13.58 5.40 3.00 54.77
AVT-RI-TS-CZ
DBW469 40.9 8 20.44 2.93 12.75 15.14
DBW470 38.9 15 24.56 6.53 10.63 5..69
DBW110 (C) 41.9 7 21.78 5.63 6.9 31.7
CG1040 (Q) 40.6 9 29.56 12.25 15.0 35.6
HI8627(d) (C) 37.7 19 8.69 1.10 1.5 8.2
H18823(d) (C) 38.2 17 2.82 1.03 0.9 10.9
AVT-RI-TS-NWPZ
DBW467 49.8 2 24.44 5.53 5.03 8.52
PBW644 (C) 45.0 16 22.22 12.50 11.50 27.31
NIAW3170 471 9 16.22 6.83 10.43 23.77
DBW296 (C) 48.2 5 20.53 2.05 0.93 3.03
HI1653 (C) 48.0 6 2244 7.53 11.78 10.89
HD3086 (C) 46.0 14 41.11 16.78 28.85 4.89
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Performance of entry DBW486 in NIVT trial: National Initial Varietal Trials (NIVT) during the season 2024-

25. Based on its superiority in yield DBW486 was promoted

From the NWPZ breeding programme bread wheat
genotype DBW486 was evaluated in the multi-location

to AVT-1fortestingin crop season 2025-26 (Table 2.6).

Table 2.6. Performance of DBW486 tested in NIVT-1B during 2024-25

Genotype name Yield (q/ha) (NWPZ) Rank Rust score ACI

BI Br-S Br-N YR
DBW486 69.2 2 32 9.15 4.3 9.08
DBW222 (C) 64.3 12 27.93 4.85 2.38 11.69
DBW187 (C) 59.9 26 25.33 5.63 7.35 5.54
DBW386 (C) 62.7 17 12.22 7.0 7.03 7.03
HD3086 (C) 64.2 13 37.47 16.88 33.25 9.6

Entries evaluated in station trials of IWBR

A total of 23 entries of the breeding project were
evaluated at two or more locations under various IIWBR
station trials and RWP2359 & RWP2353 were promoted
toNIVT-1A as DBW510 & DBW 514. RWP2264 promoted
to NIVT1B as DBW519. RWP2245 promoted to NIVT 3A
as DBW524. RWP2325 promoted to NIVT 5A as DBW530
while RWP2260 promoted to NIVT 6 as DBW537.

Performance QCWBN, SATSN and DHTSN

Five entries in DHTSN and one each in QCWBN and
SATSN were tested during 2024-25. Genotype
RWP2361 from DHTSN was identified as drought
tolerant wheat genotype. Performance of DHTSN
entries was superior for drought and heat tolerance as
indicated by thedatain Table 2.7.

Table 2.7. Performance of wheat genotypes tested in DHTSN during 2024-25

Genotype GYI(g/plot) GYD(g/plot) DSI YR%
RWP2209 655 439 0.99 329
RWP2249 701 450 1.08 359
RWP2268 671 432 1.07 356
RWP2295 738 471 1.09 36.2
RWP2361 644 503 0.66 22.0

Performance of wheat genotypesinIPPSN 2024-25

Screening of station trial entries of NWPZ breeding
program for various wheat rust diseases under Initial
Plant Pathological Screening Nursery (IPPSN 2024-25)
for three rusts of wheat was conducted at more than 12
locations for each rust; yellow rust at sites Khudwani,
Malan, Bajaura, Dhaulakuan, Almora, Jammu,
Gurdaspur, Ludhiana, Karnal, Hisar, Delhi, Durgapura
and Pantnagar; for brown rust (North): Jammu,

Ludhiana, Karnal, Hisar, Delhi, Durgapura, Pantnagar,
Kanpur, Ayodhya and Kalyani, brown rust (South) and
stem rusts at Junagarh, Vijapur, Indore, Powarkheda,
Niphad, Pune, Mahabaleshwar, Dharwad and
Wellington. Table 2.8 presents wheat rust data average
coefficients of infection (ACl) and highest score (HS) on
0-100 modified cobb scale from multilocation IPPSN
2024-25for threerusts of wheatin 21 wheatentries.

Table 2.8. Rust data (average coefficient of infection- ACl and highest rust score-HS) of 21 wheat genotypes under IPPSN 2024-25

SN Name of genotype Stem rust Leaf (South) Leaf (North) Stripe
ACI HS ACI HS ACI HS ACI HS
1 RWP2359 4.74 20S 3.10 10S 11.86 40S 14.36 40S
2 RWP2264 12.11 40MS 4.38 10S 15.00 40S 11.35 40MS
3 RWP2286 4.03 20S 3.50 10S 12.29 20S 13.00 40S
4 RWP2291 4.11 10S 1.28 10S 7.14 20S 6.07 20S
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SN Name of genotype  Stem rust Leaf (South) Leaf (North) Stripe
ACl HS ACI HS ACI HS ACI HS

5 RWP2306 2.31 10S 3.15 20MS 0.57 10MR 2.36 10S
6 RWP2353 13.71 40S 1.50 10MR 0.00 0 13.91 40S

7 RWP2240 0.63 10MR 1.30 10MS 2.71 10S 9.55 30S
8 RWP2277 0.80 10R 413 20MS 11.14 20S 7.45 40MS
9 RWP2279 11.71 40MS 2.03 10MS 0.06 TMR 14.93 40S
10 RWP2332 6.57 10S 2.88 10MS 3.14 20S 5.31 20S
1 RWP2331 11.20 20S 2.55 20MS 4.00 20S 11.35 40MS
12 RWP2121 6.77 20S 1.065 10MS 2.71 5S 8.55 20S
13 RWP2245 3.06 10S 3.78 10S 7.29 20S 12.27 40MS
14 RWP2270 5.54 20S 3.78 20S 4.86 20S 591 10S
15 RWP2265 17.00 40S 0.65 5MR 1.49 10S 12.27 40S
16 RWP2293 0.31 10R 1.53 10MS 2.06 15MS 791 30MS
17 RWP2325 8.20 20MS 4.63 10S 6.43 20S 13.27 40MS
18 RWP2339 9.40 40MS 10.88 20S 10.00 20S 4.55 20MS
19 RWP2247 4.74 10S 2.75 10S 7.57 40S 17.27 60S
20 RWP2260 22.86 60S 8.50 20S 12.14 40S 7.09 20S
21 RWP2290 0.60 T0MR 3.53 10S 571 40S 391 10S

Evaluation of advanced generation bulks:

A set of 242 advanced bulks and selections from
international nurseries were evaluated as preliminary
yield trials (PYTs) at IIWBR Karnal Main farm. The PYTs
were conducted in three environments namely, timely
sown irrigated condition, timely sown restricted
irrigation and late sown irrigated conditions with
augmented experimental designs. Six checks namely,
DBW187, DBW296, DBW303, DBW316, PBW826,
DBW327 were repeated six times in each PYT. Artificial
rust epiphytotic were created for rust screening. There
was sufficient build-up of yellow and brown rust on
infector rows. The PYT genotypes were also evaluated
for seedling rust resistance against brown and black
rustsat ARIPune. Selection criterion were applied based
on the following traits: grain yield (Kg/ha), the
phenological characters like days to heading at 75%
flowering, days to physiological maturity and plant
height, yield attributing traits like tiller number per
meter row length, number of spikelets/spike, grain
numbers per spike, 1000-kernel weight (TKW),
physiological traits like NDVI, Canopy Temperature,
heat sensitivity index, drought sensitivity index,
resistance to rust diseases and foliar blight. Quality
parameters like grain protein content (GPC), Zn and Fe
content, hectolitre weight etc. For promotions to
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station trials four principal criteria were grain yield,
1000-grain weight, adult plant rust resistance and
maturity duration.

Evaluation and generation advancement of
segregating material:

Total 242 new combinations were made using elite lines
and trait specific lines at Karnal and off-season nursery
Dalang Maidan, HP. Utilization of diverse and novel rust
resistance genes such as YrCK1, S5r39, Sr65, Lr80, Munal, being
undertaken in wheat pre-breeding programme. Crosses such
as Lr80/HD3437, Lr80/CHIPAK, Lr80/HD3437//DBW296,
Lr80/CHIPAK//Lr80/DBW187/3/DBW318, Lr80/CHIPAK//
Lr80/PBW703/3/DBW318, Lr80/CHIPAK// DBW296,
Lr80//2*DBW303 are in F, & F, stage. Among breeding
materials, a total of 105 F,s, 293 F,s populations, 112 F,
populations, 57 F, populations were evaluated and
selections were applied with SEL BULK method. A total
of 40 F, populations with more than 400 head rows were
evaluated for rust resistance, agronomic and quality
traits. A total of 2187 lines including 185 F,s, MAGIC and
four bi-parental populations were evaluated and
advanced at summer nursery Dalang Maidan. The 100
selections from F.s lines were also evaluated (F,) at
summer nursery Dalang Maidan where screening for
yellow rust resistance was done. In addition, 620 lines of
eight parent MAGIC populations were evaluated both



at Karnal and offseason nursery, Dalang Maidan.
Selections were made for agronomic and disease
resistance traits. A total of 17 selections were included
foryield evaluationinthe PYT 2025-26.

Evaluation forlodging tolerance:

A total of total 40 wheat genotypes were extensively
evaluated for lodging tolerance. A replicated
experiment was laid out for screening of 20 resistant
wheat genotypes in second year. The material was
subjected to both natural incidence and artificial
lodging through a wind-blowing machine. Lodging was
induced artificially through a specially designed wind
tunnel with mistand high-speed air at milking and grain
hardening stage. Data was recorded on height (cm),
root depth (cm), stem width (mm), stem girth (mm), 1%,
2"and 3" internodes length (cm) and lodging score at
vegetative and maturity stages.

Table 2.9. Performance of entries in AVT trials
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Sharing of advanced bulks with cooperating centres:

A total 30 advanced bulks were shared with wheat
breeders at ANDUAT, Ayodhya, CSAU&T, Kanpur and
SKNAU (RARI), Durgapura. These advanced high yielding
wheat lines were resistant to yellow rust and lodging.The
selections from shared material were utilized by the
breeders at CSAU&T, Kanpur and RARI, Durgapura for
their station trialand crossing programme.

Breeding for NEPZ
Performance of entriesin AVT trials:

During 2024-25, three wheat genotypes DBW448,
DBW460 and DBW466 were tested in the timely sown,
late sown and restricted irrigation timely sown
advanced varietal trials, respectively in NWPZ. Based on
the superiority in yield and resistance to diseases and
grain quality traits in respective zones, genotype
DBW466 was promoted to final year evaluation under
restricted irrigation conditions of NWPZ (Table 2.9).

Trial Entry Yield Rank Rust Any specific trait like blast, quality
(q/ha) Yl N Br

AVT-IR-TS-NWPZ DBW448 63.0 6 ACI-5.86; HS:20S ACI-15.5; HS:40S  Protein: 11.2%, Fe: 40.9 ppm, Zn: 43.2 ppm

AVT-IR-LS-NWPZ DBW460 51.6 9 ACI-9.38; HS:40S ACI-7.38; HS:20S  Protein: 12.7%, Fe: 42.0 ppm, Zn: 40.2 ppm

AVT-RI-TS-NWPZ DBW466  50.7 1 ACI-12.4; HS:40S ACI-4.95; HS:20S  Protein: 12.0%, Fe: 41.5 ppm

Performance of entriesin NIVT trials: were promoted to next year of evaluation under
different trials. Specific traits of the different genotypes

are given below (Table 2.10).

During 2024-25, eight genotypes were evaluated in
different NIVTs, out of which DBW491 and DBW492

Table 2.10. Performance of entries in NIVT trials

Trial Entry Yield (q/ha) Rust Any specific trait like blast, quality
NWPZ NEPZ
NIVT-1A  DBW482 65.1 50.3  Br(ACI-3.9; HS10S) YI(ACI-12.9; HS 40S) =
NIVT-1B DBW484  61.5 55.8  Br(ACI-9.9; HS 30S),YI (ACI-5.52; H520S) Resistant to wheat blast (Score <10); Fe > 40 ppm
NIVT3A DBWA491 51.5 51.3  Br(ACI-7.5; HS 20S),YI (ACI-2.9; HS20MS) =
NIVT-3A DBW492  55.0 48.9  Br(ACI-11.8; HS 30S),YI (ACI-7.2; HS20S) Protein: 12 %
NIVT5A  DBW498  53.7 45.2  Br(ACI-1.25; HS10MS), YI (ACI-5.09; HS20S) Fe> 40 ppm
cz Pz
NIVT-2  DBW489 56.3 51.9  BI(ACI-23.1; HS 40S),Br (ACI-4.4; HS20MS)  Resistant to wheat blast (Score <10), Fe > 42 ppm,
Zn:43 ppm
NIVT-3B DBW497 453 43.7  BI(ACI-6.9; HS 20MS),Br (ACI-7.4; HS40MS)  Grain protein: 12.1%, Fe>47 ppm
NWPZ Cz
NIVT-6  DBW504 79.0 65.3  YI: (ACI-10.8; HS 40S),NBr (ACI-3.6; HS 20S), Grain protein: 12.0%, Zn: 42 ppm

SBr (ACI-3.8; HS10S)BI (ACI-20.0; HS60S)




Performance of entries in common station trials
(promotion to NIVTs):

During the crop season 2024-25, 20 wheat genotypes
were contributed towards different lIWBR station trials
which were conducted across different locations in
different zones. Based on superior performance in yield
coupled with disease resistance in station trials, eight
wheat genotypes were contributed to different NIVTs
viz.,, NIVT-1A: DBW511, NIVT1B: DBW516, DBW518,
NIVT-2: DBW521, NIVT-3B: DBW528; NIVT5A: DBW532;
NIVT-6: DBW535 and DBW539.

Evaluation of breeding materials in different
generations:

During the crop season 2024-25, one hundred fifty five
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crosses were attempted including three/ four-way
crosses. Atotal of 120F,, 190F,, 173 F,, 105F,and 190 F,
populations with more than 850 progeny rows and 145
diverse selections were evaluated for yellow rust
reaction. Based on visual selection for plant type and
disease resistance selections were made in different
filial generations. Generation advancement was
undertaken at wheat summer nursery facility Dalang
Maidan, HP during summer 2025 and 23 new crosses
werealso attempted.

Contributionsfor segregating stock nursery (SSN):

During crop season 2024-25, 15 F,'s were contributed
towards segregating stocks nursery and selections were
exercised by the co-operators. Similarly, 20 F,.'s were
contributed during 2025-26 crop season (Table 2.11).

Table 2.11. Contributions for Segregating Stock Nursery (SSN)

S.No Pedigree S.No Pedigree

1 K-1317/PBW725//PBW725 11 PBW712/HD3226//PBW780/3/NEDAT2107
2 PBW677/HD3086//PBW780 12 PBW725/KRL210//WH1105/3/PBW765
3 Dukula-4/HD3226//PBW677 13 PBW698/DBW222//PBW677/3/PBW763
4 PBW723/Frontana 14 HD3226/DBW252//PBW780

5 Dukula-4/PBW703//HD3226/3/PBW701 15 WB-02/DBW303//PBW701

6 DBW173/PBW725//PBW677 16 HD3226/DBW222//PBW780/3/PBW677
7 DBW90/DBW187//PBW763 17 PBW703/DBW173//PBW725

8 PBW725/DBW187//PBW677 18 PBW780/Dukula-4

9 K-1317/PBW763//PBW725/3/PBW763 19 HD3226/BHU-35//PBW701

10 PBW677/DBW246//PBW765 20 DBW296/PBW804//PBW677

Breeding for warmer areas

Germplasm submitted for registration as genetic
stocks:

During the year 2024-25, 02 genotypes WAP2401, and
WAP2404 were submitted to ICAR-NBPGR for
registration as genetic stocks (Table 2.12).

Performance of entriesin AVT trials:

During rabi, 2024-25, entry DBW422 was evaluated
under AVT-LS-NWPZ second year trial, whereas
DBW425 was evaluated under AVT-LS-CZ. The entry
DBW422 ranked first in NWPZ with mean grain yield of
55.7 g/ha and the entry DBW425 ranked 2™ in CZ with
mean grain yield of 48.1 g/ha. Theyield and rank of the
entrieswith the best checks are presentedinTable 2.13.

Table 2.12. Submission of genotypes to be registered as genetic stocks

Entry Pedigree Trait
WAP2401 46|BWSN1059/ 22SAWYT335 Drought tolerance (DSI=0.66)
WAP2404 Selection from 29th SAWYT Resistant to blast, leaf rust

Table 2.13. Details of the entries tested in AVT trials during 2024-25

Trial Entry Yield (q/ha) Rank
AVT-IR-LS-NWPZ DBW422 55.7 1
JKW261 (C) 53.1 3
AVT-IR-LS-CZ DBW425 48.1 2
HD2931 (C) 46.6 4
AVT-IR-LS-NWPZ DBW459 52.6 5
JKW261 (C) 53.1 3
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Performance of entries in NIVT trials:

During rabi, 2024-25, eight entries, namely DBWA478,
DBW480, DBW481, DBW487, DBW493, DBW499,
DBW506 and DBW507 were evaluated under different
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NIVTs. Entries DBW487, DBW493, DBW499, and
DBW507 were found promising and were promoted for
AVT first year evaluation. Entries DBW493 and DBW499
were promoted for evaluationin two zones (Table 2.14).

Table 2.14. Details of the entries tested in NIVT trials during 2024-25

Trial Entry Yield (q/ha)
NWPZ NEPZ
NIVT-1A DBW478 62.1(23) 50.8 (29)
DBW480 66.1(9) 52.3(19)
DBW481 62.6 (20) 51.1(26)
NIVT-1B DBW487 62.7 (18) 61.1(1)
NIVT-3A DBW493 54.4(10) 47.2(19)
NIVT-5A DBW499 58.6 (1) 48.0 (4)
NWPZ cz
NIVT-6 DBW506 78.7 (4) 63.9 (13)
DBW507 78.5 (5) 70.9 (1)

*Rank with in parenthesis
Performance of entries in common station trials
(promotionto NIVTs, 2025-26):

Twenty-one entries were evaluated in [IWBR Station

Trials (2024-25) and eight promising entries were
promoted to the different NIVTs. The details of the
genotypesare presentedin theTable 2.15.

Table 2.15. Details of the entries promoted to NIVT (2025-26)

Entry Trial Series Promotion NIVT code
WAP 2401 ST1 NIVT 1B DBW 517
WAP 2402 ST1 NIVT 1A DBW 512
WAP 2405 ST1 NIVT 1A DBW 515
WAP 2411 ST3 NIVT 3B DBW 527
WAP 2412 ST3 NIVT 3A DBW 525
WAP 2413 ST3 NIVT 3A DBW 526
WAP 2415 ST4 NIVT 5A DBW 531
WAP 2417 ST4 NIVT 5B DBW 533

Performance of entriesin PYT trials:

During rabi, 2024-25, 129 entries (F6 and exotic) were
evaluated with 05 checks, namely DBW222, DBW327,
DBW371, DBW372, and PBW872. Twenty promising
entries were contributed for IIWBR station trials (2025-
26). One entry WAP 2522 was selected for contribution
to Salinity/Alkalinity Tolerance Screening Nursery and
WAP 2530 were contributed for QCWBN 2025-26.

Evaluation of breeding material in different
generations

During rabi, 2024-25, a total of 557 breeding
lines/progenies of different filial generations were
grown. Out of which the selections were made on the
basis of yield, rust resistance and grain traits. The details
of the selected materials are given in the Table 2.16. A
total of 195 crosses were attempted,out of which 123 F s

Table 2.16. Details of the breeding materials grown and selected during rabi, 2024-25

Generations Evaluated lines

Selected lines/progenies

F, 62
100
125
202
96
L 80
Total 665

~N

w

«

nommomem

47
86
42
87
55
57
376




were sent to Dalang Maidan (HP) for generation
advancementat off-season nursery.

Contributions for Segregating Stock Nursery (SSN):
Harvested seed of 22 F, crosses grown during rabi, 2024-
25 were supplied to coordinating centres through SSN
for enriching diversity and strengthening breeding
programs.

Wheatblast resistance:

During rabi, 2024-25, DBW507 was found completely
resistant to wheat blast and the entries, DBW487,
WAP2404, WAP2405, and WAP2408 also showed
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resistance for wheat blast (up to score 10.0). The entry
DBW507 has been promoted to AVT-IR-ES-CZ whereas
DBW 487 was promoted AVT-IR-TS-NEPZ. Further entry
WAP2405 (DBW515) was promoted to NIVT 1B.

Performance of entriesin DHTSN (2024-25):

Five entries namely, HTW 2401, HTW 2402, HTW 2403-
01, HTW 2404, and HTW 2405 were evaluated for
drought and heat tolerance in DHTSN at 8 locations.
Two entriesHTW 2401, and HTW 2403-01 were found to
be drought tolerant and HTW 2404 as heat tolerant.
HTW 2401 had better drought tolerance than the best
check(WH730,DSI=0.81) (Table 2.17).

Table 2.17. Drought Sensitivity Index (DSI), Heat Sensitivity Index (HSI) and yield reduction (%) of genotypes along with

checks in DHTSN

Genotype DSl YR% HSI YR%
HTW2401 0.66 21.7 1.18 26.8
HTW2402 1.11 36.9 1.03 23.4
HTW2403-01 0.99 329 1.18 26.8
HTW2404 1.06 35.1 0.99 22.6
HTW2405 1.1 36.7 1.22 27.8
DBW187(C) 0.99 328 1.19 27.1
DBW296(C) 1.18 39.2 0.96 22.0
DDWS55(d) (C) 133 441 1.23 27.9
GW322(C) 0.94 31.0 1.01 229
NIAW3170 (C) 0.94 31.1 0.91 20.8
NIDW1149(d) (C) 1.45 48.0 1.17 26.6
RW5(C) 1.01 33.6 0.96 21.9
WH730(C) 0.81 26.9 0.69 15.8

DSI-Drought Sensitivity Index, HSI -Heat Sensitivity Index YR%-Yield reduction percentage

Experiments on heatand drought stresses:

During rabi, 2024-25 80 genotypes including three
checks were evaluated under irrigated timely sown

conditions and restricted irrigated late sown conditions
The data was recorded for grain yield components and
physiological traits and promising genotypes were
identified (Table2.18and 2.19).

Table 2.18. Data for grain yield components and physiological traits

Trait TSIR LSRI

Range Mean+SE Range Mean+SE
Heading 78.00-92.00 84.38+0.57 72.00 — 84.00 78.32+0.33
Anthesis 84.00-96.00 89.82+0.48 78.00 — 88.00 83.06 £0.32
Plant Height 83.67-117.4 103.73£0.97
NDVI (H) 0.68-0.80 0.74+0.05 0.70-0.79 0.75+0.03
NDVI (A) 0.56 - 0.74 0.65 +0.05
CT(H) 20.00-25.30 22.49+0.20 17.50 - 23.60 20.41+0.22
CT(A) 20.30-30.20 24.82+0.38
Grain Yield (kg) 0.65-1.45 1.09+0.03 0.60-1.23 0.88 +0.02
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Table 2.19. Promising genotypes tolerant to heat and drought stress

Genotype Susceptibility index
KRL1-4/ DBW 110 -0.99
MACS-6696/RAJ 4037 -0.58

RW-5/ PHSL 1108 -0.22
CRS21/DBW264//MP-3495/MACS-6727 0.27
DBW-90/WB -2 0.42
DBW221 /HD 2967 0.45
DBW-107/PHSL 10 0.48
HI-1544/ MACS 6222 0.48
DBW129/ HD 2967 0.49
DBW-107/PHSL 10 0.51

PHSL 11/F1-161 (46 IBWSN 1284/46 IBWSN 1209) 0.54
HI-1605/WB 2 0.57
GW-463/ HD 2967 0.59
CRS21/DBW264//MP-3495/MACS-6727 0.72
DBW221 /HD 2967 0.80
22HRWYT47/CG1027//DBW 129/DBW-235 0.90
DBW221 /HD 2967 0.95

Rust SRT analysis: of yellow rust to identify sources of effective resistance.

A set of six wheat genotypes was screened against ~ None of the genotypes was found resistant to all the
fourteen pathotypes of brown rust and six predominant ~ Screened pathotypes of yellow rust while two genotypes
pathotypes (1105119, 2385119, 465119, 110584, T, and P) conferred resistance toall the pathotypes of brown rust.

Breeding for Quality Improvement
Table 2.20. Performance of entries in AVT trials

Trial Condition Entry Yield (q/ha) Any specific trait like blast, quality Remarks

NWPZ  IR-TS DBW477 57.3 Highly Resistant against Yellow Rust Proposed to VIC not identified
DBW455 60.4 - -
DBW88(C) 58.6
PBW826(C) 65.7

NEPZ  IR-LS DBW458 42.0 Protein 12.0%; Fe 41.7 ppm Promoted to AVT Final Year
HI1621(C) 393

Table 2.21. Performance of entries in NIVT trials

Trial Entry Yield (q/ha) Rust Any specific trait like blast, quality
NWPZ NEPZ
NIVT3A DBW494 51.2(23) 44.8(29) Y1 0(0); Br 0(0)
DBW1730© 51.6(19) 44.7(30)
HI16210 50.9(24) 45.3(26)
NIVT5A DBW501 52.8(8) 45.7(11) Yl 10MR(0.8), Br 0(0)
NIAW3170© 53.2(6) 45.6(12) =
K1317© 49.5(18) 45.5(13) =
cz PZ
NIVT5B DBW502 42.2(21) 34.9(12) BI(405S)
DBW503 44.9(9) 40.1(1) tMR PZ Protein 13.3%; Fe: 49.5 ppm,
Zn :50.3 ppm, Promoted to AVT RI PZ
DBW1100 45.9(3) 34.5(13)
HI16050 45.1(8) 34.0(15)

*Rank with in parenthesis



Performance of entries in common station trials
(promotion to NIVTs):

20 promising lines from PYTs have been contributed to
[IWBR Station trial 2025-26. Six lines to station trial 1; 04
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lines to ST-4 and ST5 and 03 lines to ST-2 and ST3 have
been contributed for mulilocation evaluation and
IPPSN 2025-26.

Table 2.22. Promotion of station trial entries to different NIVTs

SN Entry Trial Pedigree
1 DBW520 NIVT2 7th STEMRRSN-6062/45th IBWSN-1196
2 DBW534 NIVT5B TRAP#1/BOW/3/VEE/PIN//2*¥TUI/4/BAV92/RAYON/5/KACHU

#1/6/TOBA97/PASTOR/3/T.DICOCCON PI94624/AE.SQUARROSA (409)//BCN/4/BL
1496/MILAN/3/CROC_1/AE.SQUARROSA (205)//KAUZ/7/SUP152*2/TECUE #1/8/QUAIU
#1/3/T.DICOCCON P194625/AE.SQUARROSA (372)//3*PASTOR/4/QUA

Evaluation of breeding materials in different
generations:

During the year 2025, a total of 62 new cross
combinations were made for different quality traits in

bread wheat. Targeted crosses have been attempted to
improve grain protein content, high sedimentation
value, high iron and zinc and high bread loaf volume in
bread wheat.The details of different filial generation are
given below (Table 2.23).

Table 2.23. Breeding material in different segregating and fixed generations

Filial Generation Number of crosses/ families Remarks Number of plants/lines selected
F2 101 Selected Bulk 279

F3 350 SPS 596

F4 665 SPS 407

F5 103 SPS Carried out 83

F6 82 Bulk 78 lines selected for PYT

Transcriptome analysis for BNI:

A comparative transcriptomic analysis was conducted
for the nitrogen-efficient (BNI-Munal) and derivative
parent Munal wheat genotypes to unravel the gene
expression patterns across four nitrogen levels (0%,
50%, 75%, and 100%). Analyzing the genes of BNI-
enabled wheat helps to understand how they are
expressed differently, which heavily influences BNI
activity. Grain yield and 1000-grain weight were higher
in BNI Munal than in Munal. All the other traits were
similar in performance. Varying nitrogen dosages led to
significant differences in gene expression patterns
between the two genotypes. Genes related to binding
and catalytic activity was prevalent among molecular
functions, while genes corresponding to cellular
anatomical entities dominated the cellular component
category. Differential expression was observed in 371
genes at 0%N, 261 genes at 50%N, 303 genes at 75%N,
and 736 genes at 100%N. Five unigenes (three up-
regulated and two down-regulated) were consistently

expressed across all nitrogen levels. Further analysis of
up-requlated unigenes identified links to the NrpA
gene (involved in nitrogen regulation), tetra-
tricopeptide repeat-containing protein (PPR), and
cytokinin dehydrogenase 2. Analysis of down-
regulated genes pointed to associations with the
Triticum aestivum 3BS-specific BAC library, which
encodes the NPF (Nitrate and Peptide Transporter
Family) and the TaVRN gene family (closely related to
the TaNUET gene). The five unigenes and one unigene
highlighted in the Kyoto Encyclopedia of Genes and
Genomes (KEGG) pathways were validated in Munal
and BNIMunal.

Strategicresearchforimproving biotic stress

* 163 new crosses were made during 2024-25 season.
77 crosses were sown as F, at Dalang Maidan during
2025 andfurtheradvanced.

 Traits targeted were yield components, yellow rust,

KB resistance, protein content and abiotic stress
tolerance.



e >3000F,, 945 F, and 251 F, progenies were planted
and selected upon for superior plants during the
main crop season 2024-25.

* One genotype DBW445, evaluated in SPL-HYPT trial
during 2024-25, was identified for release during the
64" wheat workshop.

» DBW452 was also evaluated in AVT-IR-(NEPZ) but
could not be promoted to nextlevel.

e Out of six entries evaluated in different NIVTs during
2024-25, DBW495 has been promoted to AVT-LS in
both NWPZ & NEPZ.

* 16 entries were contributed to IIWBR Station Trials
during 2024-25, and three have been promoted to
different NIVTs as: DBW523 (NIVT3A), DBW529
(NIVT5A) and DBW538 (NIVT6).

» 20 genotypes have been contributed for evaluation
in IIWBR StationTrials during 2025-26.

e Four genotypes were contributed to various
national nurseries 2025-26.

Breeding for early maturity and short duration
wheat genotypes

During the season 2024-25, a set of 30 genotypes
including checks were selected for early maturing.
These genotypes were planted in a replicated trial with
a plot size of 3.2m’ each with spacing of 20 cm.The data
recorded for the traits i.e.,, days to heading, days to
anthesis, diseases, chlorophyll content, days to
maturity, grain filling duration, TKW, Biomass,
tillers/plant, Spkelets/spike, grain/spike and NDVI
during the season. The overall mean for maturity days
including checks was observed as 140 days and range
was 140-148 days. The average grain yield of these
genotypes was 1.82 kg/plot with prevailing biotic stress
resistance. One hundred forty-three F, generations
were planted and selections were made for target traits.
Out of 143 F,s planted, 43 F,s were selected for early
maturing; disease resistant during the season and sent
further generation advancement in off-season 2025 at
Dalang Maidan. The 105 new cross combinations were
attempted during the season and sent to IIWBR-RS for
generation advancement. The thirteen corrective
crosses were made in off-season for the target traits.
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During crop season 2025-26, a set of fifteen selected
genotypes were sown in abiotic stress management
trial block for further testing.

A set of 6 entries contributed in station trial i.e., timely
sown irrigated conditions, irrigated late sown and
restricted irrigated conditions during 2024-25. Out of
six genotypes, two genotypes were promoted in
different NIVTs during 2025-26.The genotype DBW 513
(BWEM-1) was promoted in NIVT-1A and NIVT-1B; and
genotype DBW 536 (BWEM-6) was contributed in NIVT-
6 for the crop season 2025-26. A set of thirty-four
selected genotypes were contributed in PYT, 2025-26
are as 14 genotypes for Irrigated Timely sown
conditions, 06 genotypes contributed in Irrigated Late
sown, and 14 genotypes for Restricted Irrigated
conditions. In addition to that, A set of 25 advance bulks
were contributed to CSAUAT, Kanpur, ANDUAT,
Ayodhya and SKNAU, Jobner for evaluation of the
performance.

Pre-Breeding
Promotion of entriesto AVTs

Two T. durum genotypes, DDW 69 and DDW 71 were
promoted to AVT final year during 2025-26. In addition,
one genotype, DBW 522 (PBS 2024-6) was promoted in
NIVT-3A during, 2025-26. Further, two T. durum
genotypes, DDW72 (PBSD2025-1), DDW73 (PBSD2025-
2) were contributed in NIVT-4 during 2025-26. Twenty-
two genotypes, ST-1 (5), ST-2 (5), ST-3 (4), ST-4 (4), ST-5
(4) were contributed in Station trial, 2025-26.

Breeding material developed/evaluated:

e 165 accessions consisting of Aegilops tauschii (DD),
Ae. peregrina (UUSS), Triticum dicoccoides AABB), and
synthetic hexaploid (AABBDD) were evaluated for
abiotic stresses - heat, drought, and combined heat
and drought stress. A. tauschii accessions no. 3806,
3753, 9803 were found tolerant to drought stress
under ROS. The accessions no. 3753 and 9803 were
found tolerant under late sown rainfed conditions.
Ae peregrina accessions no. 102, 103 were observed
tolerant under drought under ROS and heat and 103
was found tolerant for combined late sown and
rainfed conditions.



Genotypes were developed for higher grain Zn, the
crosses namely; NEODUR x T. bessarabicum)
(72.8ppm), MACOUN x T. bessarabicum (56.9), Pavon-
76 x Ae. Speltoides (214008) (56.6), CRESO x T.
bessarabicum (56.5), (Ch. Spring x Ae. Mutica)
(2130012) (55.6), Ch. Spring x S. anatolicum
(p208/142) (53.1), KARIMx T. bessarabicum (58ppm).

Five introgressed lines namely HTW 2312 (DBW39/Ae.
speltoides), HTW 2304 (Ae. tauschii/4*HD2967),
HTW2309 (PBW698/Th. bessarabicum), HTW2305
(SYN224/3*WH1105), HTW2307 (Ae. compactum/
K1213/2*WH1105) were found promising for heat
(HSI<1) and drought tolerance (DSI <1) in screening
nursery.

Utilization of diverse and novel rust resistance genes
such as YrCK1, 5r39, Sr65, Lr80 were undertaken in
wheat pre-breeding programme and developed
novel crosses such as Lr80/HD3437, Lr80/CHIPAK,
Lr80/HD3437//DBW296, Lr80/CHIPAK//Lr80/
DBW187/3/ DBW318, Lr80/CHIPAK//
Lr80/PBW703/3/DBW318, Lr80/CHIPAK//DBW296,
Lr80//2* DBW303 for diversity for biotic stresses.

Ten crosses involving synthetics namely Synthetic
67/PBW 502, Synthetic 400/PBW 502, Synthetic
107/*3DBW 17, Synthetic 26/*3PBW 502, Synth
88/PBW 343//UP 2425, Synthetic 207/*2PBW 502,
Syn 14/PBW 502//Syn 59/DBW 16// DBW 16, Syn
98/PBW 343//Syn 59/DBW 16, Syn 206/DBW 17/DBW
17 and Syn 99/UP 2425/FLW21 were attempted and
shared through Segregating Stock Nursery with the
Cooperators for traits like soft wheat, heat tolerance,
resistance, resistance and soft wheat etc.

Synthetics were evaluated for various morphological
traits and wide variations was reported for the trait
such asdays to heading (<90days): Synthetic-30 (89),
Synthetic-70 (89), Synthetic-72 (90), Synthetic-32
(90); days to maturity (<135): Synthetic-72 (131),
Synthetic-42 (131), Synthetic-55 (131), Synthetic-70
(132), Synthetic-29 (134), Synthetic-30 (134); plant
height (100cm): Synthetic-50 (95.3cm), Synthetic-55
(95.7cm); ear length (>14cm): Synthetic-04 (16.8cm),
Synthetic-38 (14.8cm), Synthetic-40 (14.7cm),
Synthetic-68 (14.5cm), Synthetic-23 (14.2cm),
Synthetic-39 (14.1cm); Thousand grain weight
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(>50gm): Synthetic-77 (62.5g), Synthetic-96 (54.99),
Synthetic-98 (53.3g), Synthetic-85 (53.39),
Synthetic-06 (52.4g), Synthetic-93 (51.3g); grain
weight/spike (2.5gm): Synthetic-23 (3.37g),
Synthetic-96 (2.69g), Synthetic-42 (2.659),
Synthetic-03 (2.57g), Synthetic-25 (2.519),
Synthetic-87 (2.51g); no. of grains/spike (>60):
Synthetic-23 (70 grain/spike), Synthetic-39 (63
grain/spike), Synthetic-65(61 grain/spike).
During crop season, 2024-25 about 225 lines were
analyzed for phenological and quality traits (Protein
and beta carotene) and superior lines were identified.
Data was recorded for phenological and physiological
traits and disease incidence in 200 accessions of wild
species Ae.ovata, Ae. kotschyii, Ae. peregrina, Ae.
speltoides Ae.tauschii, T. boeticum, T. dicoccoides. A set of
213 new crosses involving non-conventional sources
were attempted. One hundred fifty lines were analyzed
for phenological and quality traits (Protein and beta
carotene) and superior lines were identified. Ninety
genotypes with higher Zinc, Iron and Protein contents
were evaluated and selections were made out of that,
two lines BFKW101 and BFKW103 were identified with
>50 ppm Zn and >55 ppm Fe and two lines were with
>15 % Protein content.

Seed production programme at ICAR-IIWBR, Karnal

Under Inter-institutional collaborations with ICAR-NDRI
Karnal, ICAR-IIFSR and ICAR-CPRI-RS, Modipuram, ICAR-
IIWBR has produced 5833.25 q of breeder seed and
3249.51qof TL seed of 15 wheat viz.,, DBW 327, DBW 377,
DBW303, DBW187, DBW222, DBW 359, DBW 370, DBW
371 and DBW 372 whereas total 300.39q seed of 06
barley varieties was produced at Seed and Research
Farm, (ICAR-IIWBR), Hisar during 2025. Selling of
Nucleus/ Breeder and TL Seeds of wheat generated a
total amount of Rs. 7.54 crores under the revolving fund
scheme of theinstitute (Table 2.24).

Strengthening the seed chain through public and
private partnership:-

In order to improve the seed access for ICAR-IIWBR
Karnal recent varieties to the farmers, the institute has
upscaled its seed production programme by
involvement of the different public and private sector
agencies. The institute is providing its breeder seed to



different private seed growers 180 MOAs with different
private seed companies during 2025, also supplied
3249.51q of TL seed under cluster demonstration, SCSP
and TSP as well as directly to farmers through different
ICAR institutes, State Agricultural Universities, KVKs and

Table 2.24. Breeder seed (quintal) sale during 2024-2025
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state government agencies for further seed
multiplication and distribution of recent varieties to the
farmers to meet their demands (Table 2.25). In total,
9082.76q of total seed was produced and sold for the

further multiplication.

Wheat
S. No. Variety BS Sale (q) S. No. Variety BS Sale (q)
1 DBW 370 (Karan Vaidehi) 45.20 9 DBW 377 (Karan Bold) 154.20
2 DBW 371 (Karan Vrindha) 532.60 10 DBW 316 (Karan Prema) 8.80
3 DBW 372 (Karan Vrindha) 561.70 11 DBW 359 (Karan Shivangi) 33.60
4 DBW 327 (Karan Shivani) 1433.00 12 JKW 261 7.40
5 DBW 332 (Karan Aditya) 21.20 13 DBW 173 0.70
6 DBW 303 (Karan Vaishnavi) 782.80 14 DBW 386 (Karan Khushboo) 119.60
7 DBW187 (Karan Vandana) 1246.00 15 DBW 443 (Karan Saanvi) 240
8 DBW222 (Karan Narendra) 654.80
Total 5604.00
Barley
S. No. Variety BS Sale (q) S. No. Variety BS Sale (q)
1 DWRB 123 8.0 4 DWRB 137 134.40
2 DWRB 101 15.45 5 DWRB 219 7.20
3 DWRB 182 22.60 6 DWRB 223 41.60
Total 229.25
Grand Total (Wheat + Barley) 5833.25

Table 2.25.TL seed sale of different wheat and barley varieties (2025) to farmers and FLD’s/ Cluster demonstration

/SCSP/ TSP programmes
S. No. Name of State Total TL Seed (Quintals) S. No. Name of State Total TL Seed (Quintals)
1 Haryana 2091.66 10 Arunachal Pradesh 25.00
2 Uttar Pradesh 353.60 11 Maharashtra 22.85
3 Rajasthan 209.95 12 Chhattisgarh 20.00
4 Bihar 110.90 13 Himachal Pradesh 3.90
5 Punjab 104.00 14 Delhi 2.30
6 Madhya Pradesh 96.10 15 Gujarat 0.50
7 West Bengal 90.50 16 Karnataka 0.10
8 Uttarakhand 66.05 17 Telangana 0.10
9 Jammu and Kashmir 52.00
Overall Total (Quintals) 3249.51

Technological interventions for efficient seed
distribution:-

ICAR-IIWBR, Karnal has upgraded IIWBR Seed Portal to
register and distribute TL seed of recent wheat varieties
viz., DBW 327, DBW 377, DBW 303, DBW 187, DBW222
etc. for the farmers in all the wheat growing states (Fig.
2.6). The seed portal was designed and executed
through IIWBR website during the September month.

All the interested farmer were allowed to provide
needful information including his/her name, village,
mobile number, district and state, upload soft copy of
Aadhar card, select the variety and quantity of seed to
be purchased. After the farmer received an OTP on
his/her mobile and then a message was sent to all such
farmers that their demand of seed has been registered
with the IIWBR. This facility was utilized by about 15976
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Fig. 2.6. Seed distribution and Unified Seed Software portal

farmers from different states like Haryana, Punjab, U.P,
Bihar, MP and Rajasthan, who successfully registered on
the portal during 15.09.2025 to 18.09.2025. The portal
was closed after the successful registration of the
farmers as per the seed availability. The farmers were
then grouped into clusters as per their districts and
states; accordingly, farmers were informed through
bulk SMS

sent during 13" October to 18" October 2025 to come
and collect the indented/ allotted seed on specific date
and time. This way, IIWBR has distributed >2500q TL
seed of wheat and barley varieties to the farmers during
13-18" October, 2025 (Fig.2.7).

Total Farmers = 15976
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Fig. 2.7: Number of registered farmers for purchasing TL seed

from different states during 2025-26.

IIWBR- Unified Seed Sale, Inventory and Finance
Management Software:

During 2025, ICAR-IIWBR developed Unified Seed
Software in order to address the challenges of
distribution, inventory tracking, financial reconciliation,
for breeder seed and TL Seed Sale, integration of
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transaction ids with bill, generating reports of variety
wise sale, state wise number of farmers registered and
actual number of farmers lifting the seed.

Softwareis equipped with generation of various reports
i.e.

» Agencybilling report,

» Farmersbillingreport,

» Salesreport

e Breederseed certificate

» Gate passwith dateand quantity and variety name,
« Farmerswisevariety reportand

* Agencywisevarietyreport

 State/district wisereport

e Auditreport
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Fig. 2.8. View of seed sale and other features in Unified Seed
Distribution portal.

These reports helped to understand the demand of the
variety among farmers and indenting agencies,
reconciliation of bills with finance department, state-



wise number of farmers actually lifted the seeds which
helped to plan the next year seed production
programme.

Biotechnological and Physiological Interventions

Mapping of yield-related QTLs under terminal heat
stressin wheat

Terminal heat stress during the reproductive stage
significantly affects wheat productivity, particularly
under late-sown conditions. To better understand yield
losses under different heat stress patterns, a bi-parental
wheat mapping population was evaluated across six
environments representing both gradual and sudden
terminal heat stress situations. Phenotypic data were
recorded for key phenological, physiological, and grain
yield-related traits. The experiments were conducted
over two consecutive crop seasons under normal
sowing, late sowing, and controlled sudden heat stress
conditions (TCPF- Temperature-controlled phenotyping
facility), thereby generating six distinct testing
environments. Field trials were laid out in an alpha-
lattice design with three replications at ICAR-IIWBR,
Karnal, to ensure robust phenotypic evaluation.
Substantial variation was observed for grain yield, grain
number, and thousand grain weight across
environments, indicating the presence of exploitable
genetic variability. A genetic linkage map was
constructed using the Wheat 35K SNP array, from which
1,464 informative markers were utilized for QTL analysis.
In total, 46 QTLs associated with yield and its
components were identified, explaining 4.2 to 23.4
percent of the phenotypic variation. Several QTLs
showed consistent expression across environments,
suggesting stable genetic control under heat stress.
Nine such stable QTLs were detected on chromosomes
1A, 1B, 3B, 3D, 5A, and 6B. Prominent QTLs on
chromosomes 3B, 3D, and 6B were associated with grain
yield, grain number, and thousand grain weight under
late-sown and sudden heat stress conditions. SNPs
linked to these stable regions were converted into KASP
markers and validated across three independent
populations, confirming their reliability. Candidate
gene analysis indicated the involvement of stress-
responsive and metabolic pathways. The validated
markers provide useful genomic resources for marker-
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assisted selection and support the development of
heat-tolerant wheat varieties suited to the Indo-
GangeticPlains.

Gene expression studies of drought responsive
genes

Effect of bacterial inoculation on gene expression of
drought responsive genes (DREB2A, APX1, CATI,
TaCYP707A1, SAMS1, HSP17.8 and DHN) was studied
under drought stress using qRT PCR. Genes DREB2A,
CAT1, APX1, SAMST and HSP17.8 showed up-regulation
in un-inoculated drought stress wheat plants, while
bacterial-inoculated stressed plants displayed reduced
transcript accumulation indicating role of endophytic
bacteria in regulation of drought responsive genes
under drought stress conditions.

Drought stress responsive genes expression pattern
in wheat (Triticum aestivum L.) in presence of
potential endophytic bacteria

The expression analysis of DREB2A (dehydration-
responsive element binding proteins), CATT (catalase),
DHN (dehydrins), TaCYP707A1 (cytochrome P450
monooxygenase 707A1) and APX1 (ascorbate
peroxidase), HSP17.8 (heat shock protein) and SAMST (S-
adenosyl-methionine synthetase) genes in presence of
11 endophytic bacteria (Priestia megaterium, Priestia
aryabhattai, Priestia megaterium, Priestia sp., Priestia
megaterium, Bacillus pumilus, Bacillus subtilis, Bacillus
safensis, Bacillus zhangzhouensis, Bacillus australimaris
and Bacillus safensis) along with positive and negative
controls was performed using quantitative reverse
transcriptase polymerase chain reaction (qRT-PCR).
Total RNA was isolated from the leaf tissue of non-
inoculated seedlings with water supply (positive
control, PC), non-inoculated seedlings with drought
induction (negative control, NC) and bacteria-
inoculated seedlings subjected to 7 days of drought
stress and 3 days of recovery, using RNeasy plant mini
kit (QIAGEN, Hilden, Germany). Three independent
samples of each treatment were used. Gene-specific
primers for each gene were used for qRT-PCR. The
results of the experiment were presented as the average
ofthreereplications.

The non-inoculated drought stressed seedlings
(negative control, NC) and endophytic bacteria-
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Fig. 2.9. Relative gene expression of APX1, DREB2A, CAT1, DHN, HSP17.8, SAMS1 and TaCYP707A1 in endophytic bacteria-inoculated wheat seedlings
under drought stress. Error bars show the standard deviation of the mean values of three replicates. PC, positive control; NC, negative control
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inoculated seedlings under drought stress (KDT-WRBT1,
KDT-WRB2, KDT-WRB3, KDT-WRB4, KDT-WRB5, KDT-
WRB6, KDT-WRB7, KDT-WRB8, KDT-WRB13, KDT-WRB15,
KDT-WRB16) were compared with non-inoculated
seedlings with water supply (positive control, PC).
Variable levels of expression for all the genes were
recorded in non-inoculated and inoculated plants.
Genes APX1, DREB2A, CATT and DHN were up-regulated
significantly in NC seedlings under drought stress
compared to PC seedlings. The up-regulation was 13.4-,
6.5-,6.2- and 2.0- fold, respectively for these genes. But
in comparison to NC seedlings, all endophytic bacteria
inoculated stressed seedlings were recorded with 1.4-
to 12.4-fold repression of APX1 gene except with KDT-
WRB3, KDT-WRB15 and KDT-WRB16, which showed
upregulation (Figure 2.9 a). A 3.7- to 6.2- fold repression
of DREB2A gene was recorded after various endophytic
bacteria treatments in stressed seedlings (Figure 2.9 b).
Similarly, repression of CATT gene (0.7- to 6.2-fold) was
noticed in stressed seedlings after inoculation of
different endophytic bacteria, except of KDT-WRB3
inoculated seedlings in comparison with NC seedlings
(Figure 2.9 ¢). Inoculation with endophytic bacteria viz.,
KDT-WRB7,KDT-WRB13 and KDT-WRB16 repressed DHN
gene expression by 0.5- to 1.4-fold in stressed seedlings
compared to NC. However, in other bacteria inoculated
seedlings, DHN transcript accumulation increased by
1.3-t022.2-fold (Figure 2.9 d). The expression of HSP17.8
gene was upregulated by 1.1-fold in NC seedlings
relative to PC seedlings, but endophytic bacteria
inoculation downregulated the expression by 0.03- to
1.03-fold (Figure 2.9 e). However, theHSP17.8 gene
showed upregulation of 0.75- to 0.31-fold in strain KDT-
WRB3 and KDT-WRB6 inoculated seedlings. The
transcript accumulation of TaCYP707A1 gene in NC
seedlings was repressed to 0.69-fold in comparison to
PC seedlings. Inoculation of endophytic bacteria
(excepting KDT-WRB1) in seedlings further repressed
the expression of TaCYP707A1 gene in almost all cases
by 0.03- to 0.29-fold (Figure 2.9 f) in comparison to NC
seedlings. Lastly, the expression of SAMST gene in NC
seedlings was upregulated by 2.59-fold relative to PC
seedlings. In comparison to NC plants, the endophytic
bacteria (except KDT-WRB1) inoculated seedlings were
observed with reduced accumulation of transcript by
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0.62- to 2.47-fold under drought stress while
inoculation with KDT-WRB1 showed up-regulation by
2.20-fold (Fig. 2.9).

Standardization of T7 Endonuclease assay for
detection ofindelsin MS1 edited plants:

The assay uses genomic DNA extracted from cells
transfected with constructs expressing engineered
nucleases such as Transcription activator-like effector
nuclease (TALEN), Clustered Regularly Interspaced
Short Palindromic Repeats (CRISPR)/Cas9, or Zinc-finger
nuclease (ZFN). Following cleavage, genomicinsertions
or deletions (indels) are created by the cellular repair
mechanisms. Loci where the gene-specific double-
strand breaks occur are amplified by PCR. The PCR
product is denatured and reannealed so that
mismatches are generated as strands with an indel re-
annealed to strands with no indel or a different indel.
The mismatches are subsequently detected and
cleaved by Detection Enzyme and then the resultant
bands are analyzed by gel electrophoresis and band
densitometry (Fig. 2.10). The Genomic DNA of MS1
edited plants were subjected to T7 endonuclease assay
and observed variationin the band pattern between
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Fig. 2.10. PCR product after cleavage assay of MS1 gene

control and edited plants after cleavage, indicating the
possibility of presence of indels in the targeted gene of
edited plants which will be further confirmed by
sequencing.

Expression analysis of C4 Photosynthetic genes in
wheat to identify the rate limiting gene

About seven key genes associated with C4
photosynthesis were shortlisted through review of



literature and real time PCR primers were designed for
the same. Further, the expression of these genes were
studied in earlier identified photosynthetically contrast
genotypes, DPW 621-50 (medium photosynthesis),
EMS-98 (low photosynthesis) and M1043 (high
photosynthesis). RNA was isolated from leaf tissues of
DPW 621-50, M1043 and EMS-98 using TRIzol method
(Invitrogen, UK) and cDNA was made using cDNA
synthesis kit. The expression analysis of all shortlisted
genes were done using SYBR Green dye in real time PCR
(Agilent Real Time System, USA) with actin as internal
control. The fold change expression of TaAspAT and
TaPEPC genes were found to be significantly higher in
high photosynthesis genotypes DPW-621-50, M1043
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compared to low photosynthesis genotype EMS-98
compared to other genes. Further, TaAspAT and TaPEPC
genes were used for expression validation in contrast
hexaploid genotypes identified for assimilation. The
genotypes UAS373, HD3249 were used as high
assimilation genotypes and HI1500 and PBW343 were
used as low assimilation rate genotypes. The expression
analysis of shortlisted genes was found to be higher in
high assimilation rate genotypes compared to other
genotypes (Fig. 2.11). Thus, this identified TaAspAT and
TaPEPC - C4 photosynthesis genes can be further
explored are genetic engineering and genome editing
studiesin wheattoimprove photosynthetic efficiency.
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Fig. 2.11. Expression analysis of shortlisted genes in identified contrast genotypes for photosynthesis from physiological screening of released varieties

Characterization of released varieties for root traits

Root phenotyping focuses on assessing root system
architecture (RSA) due to its critical role in resource
acquisition. Root traits are increasingly valuable for
breeding programs aimed at developing high-yielding,
climate-resilient varieties. Considering the importance
of root research, a study was conducted during rabi
2024-25 to evaluate the RSA of forty released wheat
varieties from the North Hill Zone under controlled
conditions. Plants were grown under controlled
environment condition in pots for one month. After
one-month plants were carefully uprooted, washed,
and analyzed using WinRhizo software to quantify root
traits like, length, surface area, diameter, volume,
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specific length, specific surface area, tissue mass
density, and root-to-shoot ratio (Fig. 2.12). Contrasting
genotypes for key root traits were identified. Root
length showed a significant positive correlation with
bothroot surface areaand root volume.

Wheat variety HPW251 was recorded with maximum
root length (30.66 cm), while HS375 was having
minimum root length of 12.5cm. Highest Root surface
area (mm’) was recorded for HS1138-64 and lowest for
VL421. Maximum root volume was recorded in HS507
and minimum in HS 562. Wheat variety HS375 showed
maximum root shoot ratio while minimum root shoot
ratio was recorded for 421 followed by VL804.
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Wheat Seedlings Root sample

Image after analysis WinRHIZO

Fig. 2.12. Schematic diagram of analysis for Root system architecture (RSA) of wheat varieties sown under controlled condition a) One
month old seedlings; b) Uprooted sample; ¢) WinRHIZO analysis for RSA; c) image capturing and data recording of root architecture traits
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3 CROP PROTECTION

Evaluation of wheat germplasm against rusts and
leaf blight: Out of 300 exotic durum wheat germplasm
lines five genotypes viz,, EC1175030, EC1175031,
EC1175177, EC1175196, and EC1175246 were found
resistant against all three diseases viz., leaf rust, stripe
rust, and leaf blight with AUDPC score 0 to 50 and
AUDPCscore 0to 100 forrusts and blight, respectively.

Biological control of leaf rust disease in wheat: Seven
potential BCAs viz., Trichoderma harzianum, T. harzianum
M, T. asperellum, Chaetomium globosum, Aspergillus niger,
Pseudomonas fluorescens and Bacillus subtilis were tested
against leaf rust caused by Puccinia triticinain wheat.
Among the treatments evaluated, T. harzianum was found
most efficient against leaf rust restricting the disease level
upto 10 MS on susceptible wheat genotype HD 3436
againstuntreated control (80S).

Morpho-cultural variability among spot blotch
inciting Bipolaris sorokinianaisolates

Cultural variability: Total 51 isolates of B. sorokiniana
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were purified and evaluated for cultural variability on
PDA medium. Radial growth differed significantly
among isolates at all observation points. At 10 dai,
colony diameter ranged from 25.0-84.5 mm,
corresponding to growth rates of 2.50-8.45 mm/day.
The fastest-growing isolates were Bs-9 (84.5 mm; 8.45
mm/day), whereas Bs-27 showed the slowest growth
(Fig. 3.1). Colony colour varied from creamy white to
black, with isolates distributed across five distinct
colour categories (creamy white, light grey, grey, dark
grey, black). Texture differentiated isolates into smooth
(30 isolates) and rough classes (21 isolates). Most
colonies were appressed, though 23 isolates produced
raised growth. Colony margins were largely regular,
while a subset exhibited irregular margins. Zonation
occurred in a majority of isolates but was absent in 24
isolates across colour groups. Exudation was common,
exceptinfiveisolates.
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Fig. 3.1. Radial growth comparison of B. sorokiniana isolates at 3", 5", 7" and 10" dai on PDA

Morphological variability: Morphological variability
of total 51 B. sorokiniana isolates was determined using
conidial length, conidial breadth and number of septa.
Conidial length ranged from 42.37-72.02 um and
breadth from 14.61-25.18 um, Bs-3 isolate produced
the largest conidia (72.02 x 25.18 um). The number of
septa varied from 3 to 11, with mean septation values
ranging from 4.2 to 7.4; isolates Bs-3, Bs-17, Bs-32, and

Bs-44 showed the highest septation, whereas isolates
Bs-12 and Bs-13 had the lowest. Conidia were typically
brown to dark brown. Correlation analysis revealed
strong positive associations among conidial length,
conidial breadth, and septation (Fig. 3.2). Length was
positively correlated with breadth (r = 0.72) and
septation (r = 0.75), and breadth was positively
correlated with septation (r= 0.66). Growth rate showed



weaker positive associations with the same traits (Fig.
3.2a). Cluster analysis based on quantitative morpho-
cultural variables resolved the isolates into five clusters.
Cluster 1 comprised isolates with the smallest conidia
and lowest septation, whereas Cluster 5 contained
isolates with the largest conidia, highest septation and
greater growth rates. The remaining clusters
represented intermediate morphotypes. Principal
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component analysis supported these groupings. PC1
explained 63.1% of the total variation and was
dominated by conidial length, breadth and septation,
while PC2 accounted for 23.1% and was associated
mainly with growth rate. The first two components
together explained 86.2% of the overall variation, and
the PCA ordination showed clear separation of clusters
alongthese axes (Fig.3.2b).
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Fig. 3.2. Correlogram depicting correlation among various morpho-cultural traits (3.2a); PCA for different morpho-cultural traits (3.2b)

Molecular variability: Out of the 51 isolates studied for
morpho-cultural and pathogenicity attributes, total of
48 Bipolaris sorokiniana isolates yielding high-quality
genomic DNA were genotyped using 28 polymorphic
simple sequence repeat (SSR) loci to assess molecular
variability. The SSR primers, ranging from 18 to 26 bp in
length and exhibiting melting temperatures between
59°C and 66°C, consistently produced clear amplicons
across isolates, with most loci amplifying optimally at
59-60°C. Alleles were scored based on fragment-size
homology, revealing 43 alleles in total, with individual
loci exhibiting one or two alleles. Of the 28 markers, 15
were biallelic, while 13 were monomorphic, generating
amplicons between 125 and 265 bp. All markers were
polymorphic across the isolate set. Genetic diversity
values ranged from 0.0408 (e.g., BS-28_1, BS-30_1, BS-
35_1, BS-39_1, BS070) to 0.4991 (BS-28, BS-24), with a
mean of 0.2984, while PIC values varied between 0.0400
and 0.3746 (mean = 0.2406), reflecting moderate
informativeness of the SSR panel. Markers such as BS-
24, BS-28, BS-11, and BS-39 exhibited the highest
genetic diversity and PIC values, making them
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particularly informative for assessing population-level
variation.

Population genetic analyses conducted using
GenAIlEx 6.5, PCoA, and DARwin consistently
supported the presence of two genetically distinct
lineages among the 48 B. sorokiniana isolates. AMOVA
indicated that 29% of the total molecular variance was
attributable to differences between the two
subpopulations, whereas 71% resided within
subpopulations (Fig. 3.3a), with both components
highly significant (PhiPT=0.295,P<0.001; Nm=1.195),
reflecting moderate genetic differentiation and
limited gene flow (Table 3.1). Genetic diversity indices
further revealed higher allelic richness and
heterozygosity in SP2 (Na=11; Ne =8.333;/=2.238; H
=0.880; uH=0.917) thanin SP1 (Na=8; Ne=7.118; /=
2.011; H = 0.860; uH = 0.900), indicating greater
genetic diversity within SP2. PCoA resolved the
isolates into two clearly separated clusters (Fig. 3.3b;
Table 3.1), with the first two axes explaining 33.41% of
the total variation, in agreement with the STRUCTURE-
based grouping. Similarly, the phylogenetic tree



generated using the Weighted Neighbour-Joining
method in DARwin 6 divided all isolates into two well-
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supported clades (Fig. 3.3¢), fully consistent with the
STRUCTURE and PCoA results.
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Fig. 3.3. Percentages of molecular variance in sub-populations of B. sorokiniana isolates (3.3a) Principal Coordinates Analyses (PCoA) of 48 B.
sorokiniana isolates with different population subgrouping from STRUCTURE software as similarly revealed by GenALEx 6.5 software based on allelic
data of 28 SSRloci (3.3b); The Phylogenetic tree diagram created using Darwin 6 software shows the clustering of 48 isolates of B. sorokiniana based on
datafrom 28 SSR markers, using the Weighted Neighbors Joining method (3.3¢)

Table 3.1. Subpopulations and grouping of isolates as per the results of structure

Subpopulation Number Isolates

SP1 23 Bs-2, Bs-3, Bs-5, Bs-6, Bs-7, Bs-8, Bs-9, Bs-10, Bs-11, Bs-12, Bs-13, Bs-16, Bs-20, Bs-21, Bs-22, Bs-23, Bs-24,
Bs-37, Bs-40, Bs-41, Bs-44, Bs-47, Bs-48

SP2 25 Bs-1, Bs-4, Bs-14, Bs-15, Bs-17, Bs-18, Bs-19, Bs-25, Bs-26, Bs-27, Bs-28, Bs-29, Bs-30, Bs-31, Bs-32, Bs-33,

Bs-34, Bs-35, Bs-36, Bs-38, Bs-39, Bs-42, Bs-43, Bs-45, Bs-46

Pathogenic variability among isolates of wheat spot
blotch pathogen Bipolaris sorokiniana: Significant
pathogenic variation was observed among the B.
sorokiniana isolates across all disease-associated traits
assessed on the susceptible cultivar Sonalika and the
resistant cultivar Chirya-3. In Sonalika, incubation
period ranged from 2.75-6.00 days, whereas in Chirya-3
it varied from 3.25-6.75 days, with isolates such as Bs-3,
Bs-15, and Bs-5 showing the shortest incubation
periods. Lesion dimensions were similarly variable:
lesion length, spanned 1.95-5.05 mm and lesion size,
1.81-8.53 mm? in Sonalika, with Bs-3 consistently
producing the largest lesions. Chirya-3 exhibited
reduced lesion expansion (lesion length 1.23-2.40 mm,

lesion size 1.16-2.88 mm?), reflecting partial resistance.
Infection frequency showed marked differentiation
among isolates (Sonalika: 4.0-8.5 lesions/cm?; Chirya-3:
1.25-3.75 lesions/cm?), and lesion coverage ranged
from 2.5-67.5% in Sonalika and 2.5-22.5% in Chirya-3,
with Bs-3, Bs-21 and Bs-24 producing the highest lesion
coverage values. Disease severity and percent disease
index followed similar patterns: in Sonalika, disease
severity ranged from 1.0-4.5 and percent disease index
from 8.75-90.0, whereas in Chirya-3 disease severity
ranged from 0.25-2.25 and percent disease index from
1.0-20.0. Across traits and hosts, Bs-3 was consistently
among the most aggressive isolates, exhibiting the
shortest incubation period, largest lesions, highest



infection frequency and maximum lesion coverage, and
the greatest disease severity and percent disease index.
Correlation analysis revealed a strong negative
relationship between incubation period and disease
severity (r = -0.87), with incubation period also
negatively correlated with lesion length, lesion breadth,
lesion size, lesion coverage, and infection frequency. In
contrast, disease severity showed highly significant
positive correlations with all lesion-related traits (Fig.
3.4 a). Hierarchical clustering grouped isolates into five
pathogenicity clusters. Cluster 1 comprised isolates
with long incubation period and minimal lesion
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development, representing the least virulent group,
whereas Cluster 5 (including Bs-3 isolate) displayed the
shortest incubation period and highest lesion metrics,
forming the most virulent group. Principal component
analysis confirmed this structure, with PC1 (85.0%)
dominated by lesion size, lesion breadth and infection
frequency, while PC2 (7.1%) was associated primarily
with lesion coverage and disease severity (Fig. 3.4b).The
first two components together explained 92.1% of total
variation, indicating strong covariation among
pathogenicity traits (Fig. 3.4 b).
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Fig. 3.4. Correlogram showing correlation among pathogenicity attributes (3.4a);
Principal Component Analysis (PCA) on basis of pathogenicity attributes under study (3.4b)

Identification of genomic regions conferring
resistance against spot blotch in a diverse genotypic
panel of wheat employing GWAS approach: A
genome-wide association study (GWAS) was
conducted to identify genomic regions associated with
resistance to spot blotch in wheat using a diverse panel
of 403 genotypes evaluated under artificial inoculation
at ICAR-IIWBR, Karnal and BHU, Varanasi during the Rabi
seasons of 2022-23 and 2023-24. Phenotyping was
performed for key disease-related traits including
AUDPC, incubation period, lesion length, and lesion
breadth across four environments. Genomic DNA was
isolated using a modified CTAB method, quantified, and
quality-checked prior to genotyping with the 35K
Axiom® Wheat Breeder's SNP Array. After stringent
quality filtering, 14,715 high-quality SNP markers from
391 genotypes were retained for analysis. Population
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structure was assessed using STRUCTURE and PCA, and
kinship was estimated to account for relatedness
among genotypes. Marker-trait associations were
analyzed using the GAPIT package in R, testing multiple
statistical models to minimize spurious associations.
Farm CPU was identified as the best-fitting model based
on Q-Q plot comparisons and was used for final GWAS
analysis. Significant MTAs were declared at p < 0.001
across environments, and putative QTLs were defined
based on linkage disequilibrium intervals. Significant
SNPs were further subjected to in silico annotation to
identify candidate genes associated with spot blotch
resistance. Flanking regions were analyzed using
EnsemblPlants, IWGSC RefSeq, and URGI databases, with
functional annotation supported by BLAST and Blast2GO
analyses. The identified genomic regions and candidate
genes provide valuable insights into the genetic basis of



spot blotch resistance and offer potential targets for
marker-assisted breedingin wheat

In the germplasm panel of 391 genotypes used for
GWAS, two subpopulations, SP1and SP2 were observed
on basis of structure (Fig. 3.5), all supported by PCA and
Kinship matrix, based on unlinked SNP markers, natural
adaptation, and selection history for traits of interest,
SP1 was found to be more diverse than SP2 sub-
population. During GWAS analysis total 306 MTAs were
found to be significant in all traits over all the
environments. In the case of AUDPC, total 74 MTAs were
found significant, similarly in IP 57, LL 44 and LB 131 MTAs
were found significant. Significant MTAs linked to
candidate genes encode different types of functional
proteins involved in various key pathways affecting the
spot blotch resistance directly. 61 MTAs were found liked to
NBS-LRR domain, MAP kinases, Peroxidases, calmodulin and
calmodulin-binding proteins, UDP-Glycosyltransferase
superfamily proteins, Protein_TIFY_3A, Ubiquitin proteins,
RING_Finger_Protein, J-proteins (DnalJ proteins), cytochrome
c oxidase, Chitinases etc. that govern resistance directly or
indirectly. Annotated markers found within genes
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Fig. 3.5. Structure population bar plot for 391 genotypes generated by
Structure using the admixture model at K=2, each colour depicts an
individual subpopulation SP1 (Red) and SP2 (Green), respectively.
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TraesCS3D02G041900,LOC109741086, Traes CS3A02
G008000 and TraesCS2D02G001800 establishing direct
resistance in plants. Total 33 MTAs were found to be novel
MTAs among 306 MTAs. In case of AUDPC 3,IP 2,LL8and LB
20MTAs found to be novel. The significant SNP markers linked
to the spot blotch and associated traits of spot blotch can be
usedtodevelop aKompetitive Allele Specific PCR (KASP) assay
andcanbefurtherusedforMarker Assisted Selection.

Host-Pathogen Interaction

Wheat is the majorly cultivated cereal grain globally,
playing a fundamental role in agriculture. Stripe rust,
caused by Puccinia striiformis f. sp. tritici (Pst), is a
catastrophic disease, poses significant challenges to
wheat production worldwide and resistant cultivars are
the most effective strategy against rust diseases. In
plants, salicylic acid (SA) and sugar-mediated defense
pathways are thought to offer durable, broad-spectrum
resistance. In this study, to explore their roles in wheat
during early stripe rust infection, time-course experiments
analyzed the expression profiles of key regulator gene of
SA (TaEDST) and sugar (TaHTP) pathways in two wheat
varieties PBW 343 (compatible) and FLW-3 (incompatible)
with Pst pathotype 78584 (Fig. 3.6).

Non-expressor of Pathogenesis-Related Genes 1
(NPR1)- functions downstream of the SA pathway and
master regulator of systemic acquired resistance and
modulates the expression of pathogenesis-related (PR)
genes through SA-dependent signaling, conferring
durable and broad-spectrum resistance. TaNPR1
exhibited an early and strong induction at 24 hours
post-inoculation in the resistant wheat line (FLW-3;
incompatible) (Fig. 3.7), whereas its expression was
weak and transient in the susceptible line (PBW 343;
compatible). This pattern demonstrates that TaNPR1
acts as a positive regulator of SA-mediated defense.
Non-race specific Disease Resistance 1 (NDR1) - acts
upstream in the salicylic acid (SA)-mediated defense
signaling pathway and functions as a positive regulator
of resistance. Its expression in the resistant line
remained consistently low and delayed activationin the
susceptible line suggests that TaNDR1 is part of a
feedback response attempting to compensate for
pathogen establishment, rather than contributing to
early effective resistance.
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Fig. 3.6. Expression levels of SA pathway-related gene (TaEDS 1) and sugar transporter genes (TaHTP) during compatible and incompatible
interactions of wheat and leaf rust pathogen (R=Resistant; S=Susceptible)
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Fig. 3.7. Expression levels of SA pathway-related gene (NPR1) and (NDR1) during compatible and incompatible interactions of wheat
and leaf rust pathogen

Molecular profiling of AVT lines with the help of
robust molecular markers

e Wheatrustresistance genes (Lr, Sr, Yr) were identified
using molecular markers in AVT material of 2024-25.
DNA from all 204 AVT entries was isolated and DNA
quality was checked on 1% agarose gel
electrophoresis and quantified on nano drop.
Robust molecular markers for several genes were
applied onisolated DNA lines to ascertain additional
rustresistance in these wheatlines (Fig. 3.8).

« Amplification of Lr, Sr, Yr (Yr15; Lr24/5r24; Lr19/Sr25;
Yr18/Lr34/5r57 and Yr9/Lr26/5r31)

o AVT material screened for Yr15; Lr24/Sr24; Lr19/Sr25;
Yr18/Lr34/Sr57 and Yr9/Lr26/Sr31 gene complex with

molecular markers GWM 11, Sr24#12, PSY1E1, csLV34,
SCSS30.2respectively.

Presence of Yr 15:-2,12, 14,15, 16, 22, 24, 25, 36, 49,
54,55,79, 80,90, 94,99, 100, 104, 105, 108, 109, 123,
125,142,175,

Presence of Lr24/5r24:- line no. 13, 17, 19, 20, 28, 31,
32,40,41,43,110,111,113, 114, 116, 122, 125, 126,
160,167,174,178,180,186,187,188

Presence of Lr19/5r25:- NA

Presence of Yr18/Lr34/Sr57 :- 32, 114, 126, 156, 163,
164,179,187,189,

Presence of Yr9/Lr26/5r31 :- 28, 41, 44, 80, 83, 85, 87,
89,90,92,96, 107,116,119, 121,122,126, 132, 137,
138,164,179,186,188,189,190

Fig. 3.8. Electrophoresis on 2.5 % agarose gel showing amplification profile of marker SCSS30.2 indicated the presence of Yr9/Lr26/5r31 gene
complex. Lane 1(MM)- Gene Ruler 100 bp DNA ladder; Lane 2-37 - AVT line 1to 36, Lane 38(+ve)-Lr26 NIL as positive check for gene Lr26; Lane
39 (-ve)-LWH as negative check; Lane 40(MM)- Gene Ruler 100 bp DNA ladder
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GenomeEditing for Rust Resistance

TaNAC2, a nitrate transporter gene, was silenced to
enhance tolerance to Puccinia striiformis by increasing
H,O, production and inhibiting hyphal development
during early infection. Based on sequence retrieval
(NCBI), BLAST analysis (Ensembl Plants), and CRISPR
design tools, two guide RNAs targeting exonic regions
were designed with high specificity and optimal GC
content. Literature indicates no yield penalty from
TaNAC2 manipulation. The validated gRNAs were:
gRNA,; (CCCTCTTCGGCACCCGCGAG) and gRNA,
(AGTGCGACTGGGACTGCGAG).

Genome-wide Identification of Aquaporin Gene
Family

Aquaporins (AQPs) are proteins found in cell
membranes that help transport water and small non-
water molecules across biological membranes. These
proteins typically weigh between 26 and 30 kDa and
play a key role in managing water movement and other
essential molecules for plant growth and stress
resistance. In plants, aquaporins are sorted into five
main subfamilies based on their location within the cell
and their sequence similarities. These are: plasma
membrane intrinsic proteins (PIPs), tonoplast intrinsic
proteins (TIPs), NOD26-like intrinsic proteins (NIPs),
small basic intrinsic proteins (SIPs), and X intrinsic
proteins (XIPs). In this study a genome-wide analysis of
the aquaporin (AQP) gene family was carried out in
wheat (Triticum aestivum L.) under biotic stress
conditions. Aquaporin gene sequences were
systematically retrieved from the Ensembl Plants
database (IWGSC RefSeq v2.1) using BioMart, based on
InterPro and Pfam domain identifiers associated with
aquaporins. To enable comparative and phylogenetic
analysis, aquaporin genes from Oryza sativa and
Arabidopsis thaliana were also retrieved using the same
approach, while aquaporin-related outgroup
sequences (AgpZand GIpF) were obtained from UniProt.
Redundanttranscriptisoforms were removed toretaina
single representative protein per gene, resulting in a
final dataset of 132 wheat, 39 rice, and 37 Arabidopsis
aquaporin genes (Fig. 3.9). Physicochemical properties
of wheat aquaporin proteins were analyzed using the
ExPASy ProtParam tool. Gene IDs were renamed based
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on aquaporin subfamily classification obtained from
UniProt for improved visualization. Protein FASTA
sequencesfrom all species and outgroups were merged
and aligned using MUSCLE, followed by phylogenetic
tree construction using the Maximum Likelihood
method in MEGA, with outgroups used for rooting.

The phylogenetic tree was visualized and annotated
using iTOL with subfamily-based color coding.
Additionally, conserved motifs among wheat
aquaporins were identified using the MEME suite,
revealing conserved structural patterns across the gene
family. The dendrogram (Fig. 3.9) revealed clear
phylogenetic structuring of wheat, rice and Arabidopsis
aquaporin genes, indicating substantial sequence
diversity within the gene family. Based on clustering
patterns, the genes were grouped into four major
phylogenetic groups, each represented by a distinct
colour segment in the dendrogram. Genes within the
same group showed high sequence similarity,
suggesting shared evolutionary origin and possible
functional relatedness. The presence of multiple sub-
clusters within each major group indicates gene
diversification, likely resulting from duplication events
and subsequent functional divergence, which is
characteristic of resistance (R) gene familiesin wheat.

' ¢
k -‘.'Tlll-lﬂ':r'.r.'."l-r Pk
Wi Rl O gl

iy
Sl

Fig. 3.9. Dendrogram revealed clear phylogenetic structuring of wheat,
rice and Arabidopsis aquaporin genes



Molecular characterization of Fusarium species
associated with wheat disease spike complex

The wheat spike disease complex, commonly referred
to as Fusarium head blight (FHB), is among the most
destructive diseases affecting wheat production across
major wheat-growing regions of India. An initiative was
undertaken to investigate the etiology of this disease
complex. For this purpose, a large number of wheat
spikes were collected from multiple FHB-affected
regions, from which several Fusarium isolates were
recovered. Based on morphological variability, ten
distinct isolates were selected for detailed
characterization. Morphological studies conducted on
four culture media-potato dextrose agar (PDA), potato
carrot agar (PCA), yeast malt agar (YMA), and synthetic
complete dextrose agar (SCDA)-revealed substantial
variation among isolates in colony colour,
pigmentation, zonation, and growth rate. Mean radial
growth across isolates ranged from 3.76 to 6.76 cm day .
SCDA supported the highest overall average growth
(5.18 + 0.04 cm day"), followed closely by YMA (5.17 +

nns
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0.02cmday). PDA and PCA were superior for observing
diagnostic macro- and microconidial features. Eight
Fusarium species were identified: Fusarium
graminearum, F. culmorum, F. cerealis, F. incarnatum, F.
proliferatum, F. annulatum, F. pernambucanum, and F.
tanahbumbuense. In vitro pathogenicity assays
revealed symptom initiation as early as 4 days after
inoculation, with disease severity at 7 days ranging from
34.0% to 88.2%. The highest disease severity was
caused by F. cerealis (88.2 + 2.14%), followed by F.
culmorum (64.5 £ 2.36%) and F. incarnatum (56.2 +
2.68%), indicating their high aggressiveness on wheat
spikelets. Molecular confirmation using partial
sequences of the translation elongation factor 1-a (TEF-
1a) and Histone H3 genes grouped the ten isolates into
eight well-supported phylogenetic clades, fully
consistent with morphological identification (Fig. 3.10).
The integration of growth parameters, pathogenicity
data, and multilocus phylogenetic analyses highlights
the diversity and differential virulence of eight different
Fusarium species associated with wheat head blight
across wheat-growing regions of India.
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Fig. 3.10. Molecular identification of Fusarium species associated with spike blight disease complex using H3 and TEF genomic region.
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Evaluation of syntheticwheat yellow rustresistance

Yellow rust (stripe rust), caused by Puccinia striiformis f.
sp. tritici, is one of the most destructive diseases of
wheat, particularly in cooler and humid wheat-growing
regions. Frequent breakdown of race-specificresistance
due to rapid pathogen evolution necessitates the
identification of durable resistance sources. Synthetic
wheats represent animportant reservoir of novel alleles
for adult plant resistance (APR) and slow-rusting traits.
In this context, a study was planned to evaluate 86
synthetic wheat genotypes for their effectiveness
against yellow rust. Analysis of variance revealed highly
significant (P < 0.05) differences among genotypes for
latent period (LP), lesion length (LL), final rust severity
(FRS), average coefficient of infection (ACI), and area
under the disease progress curve (AUDPC), confirming
substantial genetic variability for resistance.
Approximately 30% of the evaluated genotypes carried
multiple known APR genes and/or putative novel slow-
rusting genes. Latent period ranged from 10 to 20 days,
with 22 genotypes exhibiting extended LP (16-20
days). These genotypes showed a significantly longer
mean LP (18.1 days) compared with susceptible lines
(11.3 days), indicating delayed disease development.
Seven genotypes (O. Synthetic-32, O. Synthetic-46, O.
Synthetic-49, O. Synthetic-65, O. Synthetic-85, O.
Synthetic-86, and O. Synthetic-87) consistently
expressed moderate resistance with significantly lower
AUDPC values (<250) relative to susceptible checks
(>650). Lesion length varied from 0 to 6.8 mm; three
genotypes (O. Synthetic-01, O. Synthetic-50, and O.
Synthetic-88) showed no visible lesions, while ten
genotypes developed very small lesions (<2 mm),
reflecting high levels of resistance. Based on AUDPCand
ACl, field evaluations classified genotypes into resistant,
slow-rusting, moderately susceptible, and susceptible
groups. Resistant genotypes recorded significantly
lower mean ACI (£10) and AUDPC (<200) than
susceptible genotypes (ACI =40; AUDPC =700).
Pearson's correlation analysis demonstrated strong
positive associations between AUDPC and ACI (r=0.92,
P < 0.01) and between AUDPC and lesion length (r =
0.76, P < 0.01), highlighting the interdependence of
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disease components. Moderate negative correlations
were observed between disease parameters and the
number of resistance genes (r=-0.48to —0.55), while LP
showed a weak to moderate negative correlation with
AUDPC (r=-0.41). Collectively, these results underscore
the critical role of synthetic wheats as effective and
durable sources of APR and slow-rusting resistance for
yellow rustimprovementin wheat breeding programs.

Development of WRIST (Wheat Rust Information
and Surveillance Tracker) system

Effective disease surveillance requires a comprehensive
understanding of pathogen population dynamics
across space and time. This study applies spatio-
temporal trend analysis to identify dominant wheat rust
pathotypes and delineate high-risk regions for targeted
disease management. Multi-year georeferenced
datasets (2008-2025) encompassing more than 15
years of surveillance data on yellow (stripe), brown
(leaf), and black (stem) rusts across multiple Indian
states and selected international sites were integrated
with molecular characterization data. Analytical tools
were employed to map disease incidence patterns,
detect hotspots, and assess pathotype dynamics. An
interactive visualization platform, WRIST (Wheat Rust
Information and Surveillance Tracker), developed using
Google Looker Studio, facilitates exploration of spatio-
temporal trends and long-term disease dynamics (Fig
3.11).ltenables users to visualize the spatial distribution
of wheat rust pathotypes by year and location. This
integrated framework demonstrates how combining
spatial analytics and temporal modeling can enhance
early warning systems and promote precision disease
management. Data processing and analyses were
conducted using Jupyter Notebook and the Python
programming language. In nutshell, the developed
comprehensive surveillance approach not only
strengthens understanding of wheat rust evolution but
also provides a decision-support tool for wheat
researchers and policymakers. The integration of long-
term datasets with advanced analytics contributes to
sustainable rust management strategies and improved
resilience of wheat production systems.
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WRIST-Wheat Rust Information and Surveillance Tracker
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Fig. 3.11. WRIST for illustrating spatio-temporal trends and long-term dynamics of wheat rust diseases




4 RESOURCE MANAGEMENT

Diversification of rice-wheat system

The rice-wheat system in South Asia is crucial for
sustenance, food security, and livelihoods. However,
challenges like malnutrition, declining productivity,
and resource degradation persist. Exploring alternative
cropping systems is essential to address these issues
and promote sustainability. Consequently, a field
experiment was conducted to evaluate the potential of
maize-based conservation agriculture (CA) compared
to conventional agriculture (CT) in enhancing
diversification, productivity, profitability, and
sustainability in North-West India. Over a three-year
average, the grain yield of maize, wheat, pea, mustard,
and green gram under CA-based management
practices surpassed that of CT-based management
practices by 7.5%, 1.2%, 24.4%, 11.3%, and 30.3%,
respectively (Fig. 4.1). Additionally, the wheat
equivalentyield (WEY) of CA-based maize-wheat-green
gram (MWG), maize-mustard-green gram (MMuG),
maize-pea-wheat (MPW), and maize-wheat (MW)
systems exhibited improvements of 11.4%, 2.1%, 0.8%,
and 17.8%, respectively, over their corresponding CT-
based cropping systems. Notably, mean of all maize
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based cropping systems under CA led to a substantial
35.4% increase in overall system productivity and an
impressive 81.8% rise in profitability compared to the
rice-wheat system (farmers' practice). While, average of
all maize based cropping systems under CT also
demonstrated significant enhancements, with a 26.0%
gain in system productivity and a 49.8% rise in
profitability over the farmers' practice.

Among the systems studied, the CA-based maize-wheat-
green gram cropping system emerged as the most
efficient production system, resulting in a notable 59.3%
increase in wheat equivalent yield and a substantial
129.0% surge in economic profitability compared to the
traditional farmers' practice. Our research emphasizes
the potential of cropping systems like maize-wheat-
green gram, maize-mustard-green gram, and maize-pea-
wheat, employing conservation agriculture principles.
These systems, particularly CA-based maize-wheat-
green gram,introduce legumes and optimize practices to
address challenges in the Indo-Gangetic Plains (IGP) of
India. They significantly enhance the region's agricultural
sustainability, offering scalable alternatives to the
traditional rice-wheat system.
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Optimizing nitrogen use efficiency (NUE) and yield
inwheat

A field experiment was conducted to evaluate the NUE
of different wheat varieties under graded nitrogen
doses. The study revealed that the variety PBW 826
demonstrated superior performance with application
of 210 kg N/ha, exhibiting higher normalized difference
vegetation index (NDVI) and chlorophyll content indices,
alongwith lower flavonoid levels. PBW 826 also produced
the highest biomass (14,506 kg/ha), grain yield (6,066
kg/ha), and straw yield, with a 17.5% and 20.3% increase
in grain yield compared to other varieties. The NUE for
PBW 826 was highest (38.1%) at 30 kg N/ha, While
biomass, grain yield, and straw yield increased with
nitrogen application up to 150 kg/ha, no significant
differences were observed beyond this level. NUE
metrics, including partial factor productivity and
nitrogen harvest index, improved up to 150 kg N/ha but
declined with further nitrogen enhancement. The study
concludes that optimizing nitrogen levels up to 150
kg/ha enhances wheat productivity and efficiency, while
excessive nitrogen application diminishes these benefits.
Additionally, understanding the interaction between
varieties and nitrogen levels for yield and NUE can help
farmers select the best variety at the lowest nitrogen
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input, maximizing both profitability and sustainability.

Wheat and rice grain yield in rice-wheat cropping
system due to different residue management
practices

Wheat crop was sown after puddled and direct seeded
rice under conventional tillage (no rice residue, burning
of rice residue and rice residue incorporation) and zero
till condition (no residue, anchored rice residue and full
riceresidue).

« Wheat grain yield was significantly higher under ZT
+ full rice residue condition over all three CT sown
wheat treatments (residue removed, residue burned
and residue incorporation) after puddlled
transplantedrice (Fig.4.2).

*  Maximum wheat yield (6686 kg/ha) was obtained
with zero-till + full rice residue condition after direct
seededrice.

¢ Maximum rice yield (4505 kg/ha) was obtained in
puddled transplanted rice condition in treatment
having zero-tillwheat +full rice residue.

e Highest returns over variable cost (X 250794 per ha)
and B:C (3.51) under rice-wheat cropping system
was realized in direct seeded rice condition and zero-
till sown wheat with full rice residue (Fig. 4.3).
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Fig. 4.2. Wheat and rice grain yield affected by different tillage and
residue management practices. The abbreviations in fig are PTR: puddle
transplanted rice; CTW: conventional tillage wheat; NR: no residue; RB:
residue burning; RRI: rice residue incorporation; ZTW: zero tillage wheat;
AR: anchored residue; FR: full residue; DSR: direct seeded rice

Natural farming

The experiment on natural farming in rice-wheat
cropping system led to the following points:

37

Fig. 4.3. Economics of different treatments in rice-wheat cropping
system under different tillage and residue management practices.
The abbreviations in fig are PTR: puddle transplanted rice; CTW:
conventional tillage wheat; NR: no residue; RB: residue burning; RRI:
rice residue incorporation; ZTW: zero tillage wheat; AR: anchored
residue; FR: full residue; DSR: direct seeded rice

¢ Grainyield of wheat was reduced significantly under
naturalfarming protocol.
*  Maximum wheat yield (6488 kg/ha) was obtained



under conventional tillage treatment having CT
grown sesbania and puddled transplanted rice.
Lower wheat yield (3312 kg/ha) was realized under
natural farming protocol where wheat, rice (DSR)
and green gram were sown in ZT + residue retention
condition (Fig.4.4).

e Grain yield of rice (2812 kg/ha) was also reduced
significantly under natural farming protocol.

e Maximum rice yield (4622 kg/ha) was obtained
under puddled transplanted rice condition after CT
based green gram and wheat cultivation.

» The experiment on maize-barley cropping systemin
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natural farming was also initiated and led to the
following points:

 Grainyield of barley was reduced significantly under
natural farming protocol.

e Maximum barley and maize yield (5022 and 7528
kg/ha, respectively) was obtained when barley (B),
green gram (GG) and maize were sown under ZT
condition with residue retention using
recommended package of practices (RP). Under
natural farming protocol, the maximum maize yield
(4825 kg/ha) was realized when wheat and green
gram sowing was done with ZT + residue retention
(RR) condition (Fig.4.5).
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Fig. 4.4. Wheat and rice grain yield in rice-wheat cropping system
under natural farming. The abbreviations in the fig are ZTW: zero
tillage wheat; ZTGG: zero tillage green gram; DSR: direct seeded rice;
ZTSES: zero tillage sesbania; CTW: conventional tillage wheat; CTGG:
conventional tillage green gram; TPR: transplanted puddled rice

Popularization of natural farming

Trainings were imparted to more than 850 farmers on
natural farming in collaboration with various KVKs of
Punjab in Kapurthala, Nurmahal, SBS Nagar, Bahowal,
Hoshiarpur, Kapurthalaand Rupnagar.

Improving barley productivity through seed rate
and growth regulators

Experiment was conducted using three seed rates (60,
80 and 100 kg/ha denoted as SR1, SR2 and SR3,
respectively) and three foliar sprays of growth
regulators {Tri-iodo benzoic acid (TIBA), 6-BAP,
chlormequat chloride + tebuconazole) and mechanical
drum rolling. The maximum grain yield (5383 kg/ha)
was realized with two sprays as tank mix-chlormequat
chloride (Lihocin) @ 0.2% + tebuconazole (Folicur 430
SC) @ 0.1% of commercial product dose at the first node
andflagleafasshowninFig.4.6.

Fig. 4.5. Hullless barley and maize grain yield in barley-maize
cropping system under natural farming
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Fig. 4.6. Barley grain yield under different seed rates and growth
regulators combination

Nutrientmanagement
Integrated nutrient management in rice-wheat
system

Thelong-term experiment consisting of seven nutrients
management combinations [recommended NPK at the



rate of 150:60:40 kg/ha N, P,O, and K,O, respectively (T,),
T,+FYM 15t/ha, T, + green manuring, Rec. N only, Rec. P
only, Rec.Konly and absolute control] was conducted in
rice-wheat cropping system. The ninth-year results
revealed that biomass and grain yield were significantly
lower where only P or Kwere applied as compared to all
other treatments, indicating the significance of
nitrogen. The highest grain yield was recorded in
treatmentwhere all the major nutrientsand FYM 15 t/ha
were applied followed by the treatment in which all the
major nutrients as well as green manuring were applied.
These treatments were significantly higher than all
other treatments except recommended NPK treatment.
The application of recommended nitrogen alone
brought significantly higher wheat productivity than
recommended P and K alone or absolute control;
however, the lowest yield was recorded where only P, K
or no fertilizers (control) were applied, indicating the
importance of nitrogen alone.The application of FYM or
green manuring improved the organic carbon content
significantly as compared to all other treatments.

Organics in high yielding varieties of wheat in rice-
wheat cropping system

Organic production of high input responsive dwarf
varieties of wheat is a matter of great concern and hence
four newly released high yielding varieties (HYV) of
wheat (HD 2967, DBW187, DBW222 and DBW 303) and
five combinations of organic nutrient supply (control,
farm yard manure (FYM) 10 t/ha, FYM 20 t/ha, FYM 30
t/ha and recommended doses of chemical fertilizers at
the rate of 150:60:40 kg/ha N, P,O, and K,O, respectively,
with two spray of nano urea and prilled urea at
maximum tillering and heading stage thus having total
40 treatment combinations, were evaluated in split plot
design. The fifth-year results revealed that application
of FYM from 10 t/ha to 30 t/ha increased the grain yield
of all the high yielding varieties of wheat significantly as
compared to control (no organic or chemical fertilizer)
treatment. However, the highest grain yield of all the
high yielding varieties of wheat were recorded in the
recommended NPK fertilizers treatment which was
significantly higher than all the organic treatments
including 30 t/ha FYM. Among the high yielding
varieties, DBW 187 recorded the highest grain yield
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followed by DBW 222 and DBW 303 with recommended
doses of NPK fertilizers (150:60:40). All the varieties
performed similarly at all the organics levels and nano
as well as prilled urea spray treatment. Prilled urea spray
(3%) twice at maximum tillering and heading improved
the productivity numerically than nano urea (1250
ml/ha) spray.

Conservation Agriculture (CA) in maize-wheat-
green gramsystem

To evaluate the long-term effect of tillage, residue and
nutrient management in maize-wheat-green gram
system an experiment is in progress since Kharif 2015
involving combination of tillage and residue
management {Zero tillage (ZT); ZT with residue
retention (CA); Conventional tillage (CT) and CT +
residue incorporation} in main plots and sub plots were
having the four nutrient management options (Control;
recommended N alone; recommended NPK; and
recommended NPK + FYM 10 t/ha). The sowing was
done using Happy Seeder. The results of the season
2024-25 showed that the effect of nutrient
management, tillage and residue management and their
interactions were non-significant. Among four nutrient
management options, the minimum yield (22.63 g/ha)
was recorded in unfertilized control plots (Fig. 4.7). The
wheat grain yield recorded with application of
recommended NPK + 10 t/ha FYM (66.73g/ha) was
significantly better than therecommended N alone
(39.43 g/ha) and recommended NPK (59.91 g/ha). These
results indicate the superiority of integrated nutrient
management in producing wheat yield. Observations
were also recorded on soil temperature at 5 cm depthin
the morning and in the afternoon on different dates.
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Fig 4.7. Nutrient management in wheat across tillage option in maize-
wheat system



The morning temperatures were slightly higher in CA
system where as the reverse was true in the afternoon.
Among the treatments, the afternoon temperature in
the control plots was higher than different nutrient
management treatments.

Effect of tillage, residue and microbial consortia
application on crop productivity

Field trials were conducted to study the effect of tillage,
residue and microbial consortia application on crop
productivity in rice-wheat system. The maximum wheat
yield 55.68 g/ha was recorded with conventional tillage,
which was similar to 55.18 g/ha with strip tillage (ST) as
given in Fig. 4.8. The yield under zero-tillage was lesser
(53.30 g/ha) over CT and ST tillage options. The effect of
residue management options was non-significant but
numerically higher yield (55.90 g/ha) was recorded with
full residue + microbial consortia application over 53.39
g/ha with full residue and 54.86 gq/ha with no residue. The
effect of tillage and residue management in direct
transplanted rice was non-significant (Fig. 4.9). However,
numerically higher yield was reported under CT (44.65
g/ha) option over ZT (42.41 g/ha) and ST (43.32 g/ha).The
mean yield of 42.47, 44.33 and 43.58 gq/ha was observed
for no residue (NR), full residue (FR) and full residue +
microbial consortia (MC) application, respectively.
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Fig. 4.8. Effect of tillage and residue management on wheat grain yield

Field demonstration on direct seeding of wheat
underriceresidue

Field demonstration on in-situ crop residue
management in rice-wheat cropping system was
conducted at farmer' field. In rice-wheat cropping
system, wheat was directly sown under no-till
conditions using Smart Seeder (Strip-till Drill) in the
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Fig. 4.9. Effect of tillage and residue management on rice grain yield

presence of rice residue at farmer' field of Taraori village
in Karnal district (Fig. 4.10). After the field operation of
mulcher on rice residue, the machine was effective in
direct seeding of wheat in the presence of crop residue.
Wheat can be directly seeded in rice by Smart Seeder
after straw management system (SMS) fitted combine
harvesting of rice or combine harvesting (without SMS
unit) of rice followed by mulcher operation. It is always
desirable to have the crop residue in anchored form as
much as possible, leaving a lighter load of loose crop
residue for uninterrupted and smooth seeding
operation by CA machinery.

Fig. 4.10. Field demonstrations of Smart Seeder (Strip-till Drill) for
direct sowing of wheat in rice residue

Weed managementin wheat

The major findings of field and pot experiments
conducted on evaluation of herbicides and herbicide
mixtures against weeds in wheat are as follow:

 In field studies, more than 90% control of diverse
weed flora was observed with pre-emergence
application of pyroxasulfone + pendimethalin 127.5
+ 1500 g/ha, pyroxasulfone + flumioxazin 127.5 +
100 g/ha, pyroxasulfone + metribuzin 127.5 + 300
g/ha and oxyflourfen + metribuzin 300 + 300 g/ha.
The wheat grain yields recorded in these treatments
were statistically similar to weed free check
treatment.



Pyroxasulfone alone at 127.5 g/ha applied as pre-
emergence effectively controlled the grass weeds
namely, Phalaris minor and Avena ludoviciana, but
was poor for control of broad-leaved weeds (Rumex
dentatus and Medicago denticulata). However,
combination of pyroxasulfone + metribuzin and
pyroxasulfone + flumioxazin were very effective for
control of diverse weed flora in wheat. As these
combinations are having two mechanisms of action
herbicides and will be helpful in managing the
herbicide resistance problemin weeds.

In rice-wheat system, double no-till system led to
more problems of Rumex dentatus and Medicago
denticulata. The infestation of Cyperus rotundus in
maize was significantly reduced with adoption of
no-till and application of pre-plant non-selective
herbicide glyphosate in maize-wheat-greengram
system. Wild oat infestation was observed higher in
maize-wheat than in rice-wheat system. In a long-
term maize-wheat system wild oat infestation was
found more in conventional system compared to
zerotillage system.

Pot studies were conducted toidentify and quantify the
herbicide resistance in different weeds (P. minor, Rumex
dentatus, Avena ludoviciana, Chenopodium album and
Polypogon monspeliensis). For monitoring of herbicide
resistance evolution in P. minor, 50 biotypes were
collected across Haryana and evaluated in bioassay for
resistance detection and found widespread multiple
resistance (against clodinafop, pinoxaden and
sulfosulfuron). Some of the biotypes also showed the
additional resistance against metribuzin. For
management of multiple herbicide resistant P. minor, A.
ludoviciana and Polypogon monspeliensis (against
clodinafop, pinoxaden, sulfosulfuron) pyroxasulfone,
bixlozone + metribuzin and aclonifen + diflufenican
were found effective. Pyroxasulfone, bixlozone +
metribuzin and aclonifen + diflufenican were also
effective against metribuzin resistant P minor.

For control of metsulfuron resistant Rumex dentatus
and Chenopodium album, halauxifen + fluroxypyr,
aclonifen + diflufenican, 2,4-D, carfentrazone,
pendimethalin, and metribuzin were found
effective.
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« For control of broadleaved weeds in barley various
herbicide and herbicide combinations were
evaluated. Halauxifen + fluroxypyr at 200.6
(6.1+194.5) g/ha and carfentrazone 20 g/ha in
combination with 2,4-D 400 g/ha or metsulfuron 4
g/ha effectively controlled the diverse broadleaved
weed florain barley.

» Cynodon dactylon is a problematic weed particularly
under no till situations. In long term no till
experiments, it has been observed that its
infestation increases if not effectively controlled. For
controlling Cynodon dactylon glyphosate, paraquat
and glufosinate alone and in combinations were
evaluated for two seasons (Fig. 4.11). Based on the
pooled analysis, It was observed that paraquat 500
g/ha and glufosinate 400 g/ha were poor for control
of Cynodon dactylon. The biomass reduction with
paraquat and glufosinate was 59.7 and 59.1%,
respectively. Spray of glyphosate at =1% spray
solution (450 lit/ha) provided the effective control of
Cynodondactylon.
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Fig. 4.11. Herbicide suitable against Cynodon dactylon.
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Efficacy of pre-mix combination of bixlozone +
metribuzin against weedsin wheat

Wheatis infested with diverse weed flora and for control
of complex weed flora herbicide combinations are
required. Therefore, keeping these in view, an
experiment involving nine weed control treatments
was conducted in 2024-25. Weed control treatments
produced significant effect on weed dry weight and
wheat grain yield. The highest yield was obtained under
weed free situation (74.10 g/ha) (Table 4.1), whereas
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the minimum yield was recorded under weedy check
(39.98 g/ha) due to strong weed competition. Among
herbicides, ready mixture of bixlozone + metribuzin 900
(7504+150) g/ha at 35 DAS showed the least weed dry
weight of 1.6 g/ sq. m. at 120 DAS and whereas
maximum was observed in weedy check with value of
408.2 g/m’ at 120 DAS. All the herbicide treatments
caused significant reduction in dry weight of weeds
compared to untreated check and as a result of effective
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weed control there was significant improvement in
yield over weedy check treatment. The pre-mix
bixlozone + metribuzin applied at 35 DAS produced
higher yield compared to its application at 25 DAS. This
was due to better crop safety when applied at 35 DAS.
The bixlozone + metribuzin at 750-900 g/ha applied at
35 DAS produced statistically similar yield as obtained
under application of clodinafop + metribuzin at
(60+210) 270g/ha.

Table 4.1. Bixlozone + metribuzin for diverse weed flora control in wheat

Sr.No. Herbicide treatments Weed dry wt. 120 DAS Yield, g/ha
1. Bixlozone + metribuzin @ 600 (500+100) g/ha at 25 DAS 3.71(12.9)* 73.25
2. Bixlozone + metribuzin @ 750 (625+125) g/ha at 25 DAS 3.27(9.7) 71.97
3. Bixlozone+ metribuzin @ 900 (750+150) g/ha at 25 DAS 2.91(7.5) 70.98
4. Bixlozone + metribuzin @ 600 (500+100) g/ha at 35 DAS 2.28(4.4) 74.07
5. Bixlozone + metribuzin @ 750 (625+125) g/ha at 35 DAS 1.77(3.3) 75.00
6. Bixlozone+ metribuzin @ 900 (750+150) g/ha at 35 DAS 1.47(1.6) 73.52
7. Clodinafop+ metribuzin @ 270 (60+210) g /ha at 35 DAS 4.78(22.1) 74.55
8. Weedy check 20.16(408.2) 39.98
9. Weed free 1(0) 74.10
CD (0.05) 134 7.83

* QOriginal values are given in parenthesis and are /(x+1) transformed for statistical analysis

Improving resource use efficiency in wheat

Experiments were conducted to study water

productivity (WP) of 12 wheat genotypes under

different moisture levels (60, 80 & 100% of ETc). The

findings of the study are mentioned below:

¢ The maximum mean yield of 6981kg/ha was
recorded for LBP2023-8 followed by 6907 kg/ha for
DBW466 and 6868 kg/hafor LBP2023-13.

» The mean water productivity (WP) increased from 2.59
kg/m’to 2.99 kg/m’ with slight reduction in mean grain
yield from 6850 kg/ha to 6686 kg/ha on changing the
irrigation level from 100% ETcto 80%ETc.

* Among genotypes, the maximum mean WP was
recorded to be 3.05 kg/m’ for LBP2023-8 followed by
3.0kg/m’for DBW466 and 2.98 kg/m’for LBP2023-21.



5 QUALITY AND BASIC SCIENCES

Maintenance and propagation of breeding material  carrying crosses at various stages of development are
of biofortification traits given in Table 5.1. The generation wise number of

Various breeding materials propagated and maintained ~ entries having =240 ppm Fe and Zn content and 213%
under institutional and CRP projects except NapHal  ProteincontentisgivenTable5.2.

Table 5.1. Crosses for enhanced Fe, Zn, protein, and low phytate content along with high phytase levels using suitable
donors with high yielding cultivars; selections made and advanced into higher generations during 2024-25
cropping season

High yielding High Fe, Zn, and High phytase and Three-way (High Fe, Double crosses (High Fe,
cultivars protein content low phytate levels Zn, and phytase) Zn, and phytase)
HD2967 BC,F,, BC,F, BCF, F, BC/F, F, F,

HD3086 BC,F,, BCF,, F, F, BCF,, BCF,, F, F, F. F, BC,F, BC,F,
HD 3059 F, F, BCF,

HD 3226 F,

WB 02 BC,F,, F, BC,F,, F, F, F,

DBW 88 F, F,

DBW 173 BC,F,, F, BCF,,F,

DBW187 F., BCF,, F, +F, L
DBW 222 F, F.,F, ,
DBW 316 F,

DBW 303 F, F, F,
DBW 327 F,

DBW 332 F,

PBW 502 BC,F,, BCF, F,

BNSR-6 F,

NABIMGO09 F,

NABIMG10 F,

NABIMG11 F,

WH1105 F,

DPW 621-50 BC,F,

Table 5.2. Biofortification components across generations for the cropping season 2024-25

Generation Total entries Fe 240 ppm Zn 240 ppm Protein (@12% moisture) 213%
F, 277 114 4 26
Fs 70 59 3 18
F,and advanced 139 116 18 38

Maintenance and propagation of breeding material  high yielding background varieties. Various breeding
forsoft wheat materials propagated using NapHal under institutional
During cropping season 2024-25, crosses were  Project at various stages of development are given in

propagated using NapHal as one of the parents with ~ Table 5.3. Number of entries having sedimentation
volume <30 ml was 6, 7 and 13 respectively for F4, F5



and F6 and advanced, respectively. Based on
sedimentation volume, GFeC and GZnC, more than 10
entries having NapHal background, have been selected
for PYT breeding trials. Biscuit spread factor of more
than 6 NapHal carrying genotypes (tested using
standard methodology) was found to be more than 10.
The breeding materials at various developmental
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stages were also screened for high grain iron content
(GFe(), grain Zn content (GZnC(), protein, high phytase
and low phytic acid (Table 5.4). Based on yield, protein,
GFeCand GZnC content, 16 entries have been advanced
for PYT breeding trials while 5 entries have been
selected and sent for multilocation testing.

Table 5.3. Crosses involving Nap Hal source of Glu-D1 double null trait

High yielding High Fe and Zn crosses  High phytase and Three-way crosses (High Multiple crosses (High Fe,
cultivars x NapHal low phytate levels Fe, Zn, and Phytase) Zn, and phytase)

HD 2967 BC,F,, BCF, F, F, F, Fs

HD 3086 BCF,, F, F, BC,F,

DBW 187 F,

DBW 173 %,

HS 490 BC,F,, BCF,,

PBW 373 BC,F,

Table 5.4. Mean and range of quality components across various generations during 2024-25

Gen. Protein (%) (@12% moisture) Fe (ppm) Zn (ppm) Phytase (FTU/kg)
Mean Range Mean Range Mean Range Mean Range

F, 11.2 9.4-15.4 39.1 32.2-504 29.6 21.7-45.1 2463 599-6209

F, 125 11.2-13.6 439 39.3-48.9 329 26.5-42.6 2678 1115-5563

Fq 12.5 11.0-14.3 41.4 34.4-46.8 34.0 29.5-41.7 2550 2324-3697

Anthocyanin content in RILs: RILs were developed by
crossing between a colored genotype (NABI-MG11 (a
black wheat genotype) with HD2967 in quality
improvement program of the division. The fixed lines
(n=270) grown in 2022-23 were quantified for their
anthocyanin, Fe, Zn, and protein content.Total 20 lines

Anthocyanin content in RIL samples
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Fig. 5.1. Anthocyanin content in RIL samples. Anthocyanin content >30
ppm is shown in rectangular box

had anthocyanin content higher than 30 ppm, the top 5
ranged from 46.1 to 61.2 ppm (Fig. 5.1). Parents of the
RIL population, NABI-MG11 and HD2967 had
anthocyanin content of 72.4and 6.2 ppm, respectively.

Validation of micro-test for sedimentation volume:
In 82 varied samples (harvesting year 2023-24),
sedimentation volume was calculated using standard 6
g method (AACC) and 1 g micro-test across a varied

Validation of 1 g microtest for sedimentation volume
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Fig. 5.2. Validation of 1g micro-test for sedimentation volume



range of 27-77 ml (with average sedimentation rate of
54 ml) employing SDS-lactic acid sedimentation
method. The coefficient of determination (R?) for the
micro-test was found to be 0.84 while correlation
coefficient (R) was 0.92, demonstrating that 1 g micro-
test can effectively be harnessed for sedimentation
volume calculation (Fig.5.2).

Starch content variability across genotypes: The
starch contentin segregating lines, fixed lines, AVTs and
released varieties (a set 62 varied genotypes), ranged
from 46.0 to 70.3 g/100 g on dry weight basis with an
average of 58.2%.
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Pasta storage studies: Durum wheat is considered
more suitable for pasta making; hence a study was
carried out using 3 ICAR-IIWBR developed durum wheat
varieties, viz. DBW47, 48 and 55 to extract semolina,
make pasta and evaluate yellow pigment and (-
carotene content at three months interval. Data for
pigment retention in grain, semolina, and pasta has
been given in Table 5.5. The data showed that the
content of yellow pigment and (3-carotene decreased
on processing. The coefficient of determination (R?)
between yellow pigment and -carotene was found to
be0.92.

Table 5.5. Pigment content of intact wheat, semolina, and extruded pasta during storage

Time scale (Texture) Variety B-Carotene (ppm)

Yellow pigment (ppm) % share B-carotene of

Avg % retained Content % retained yellow pigment
March (Grain) DDw47 1.3 54 24.2
DDw48 1.3 5.8 22.2
DDWS55 0.9 54 16.6
March (Semolina) DDw47 1.1 85.0 5.0 934 22.0
DDw48 0.8 60.1 5.2 90.7 14.7
DDWS55 0.8 90.3 5.1 96.1 15.7
March (Pasta) DDW47 0.5 40.7 2.7 49.5 19.9
DDw48 0.4 329 2.8 47.8 15.2
DDWS55 0.5 52.0 2.8 51.5 16.8
June (Pasta) DDw47 0.4 33.0 2.7 51.3 15.6
DDw48 0.4 343 2.3 40.7 18.7
DDW55 0.5 60.1 2.7 50.8 19.7
September (Pasta) DDwW47 0.4 30.5 1.9 35.8 20.6
DDW48 0.4 337 2.2 37.7 19.9
DDWS55 0.3 28.2 1.9 36.3 13.0

In vitro Gl profiling of Triticum dicoccum grains: in
vitro Glycemic index profiling of 25 RIL lines of T.
dicoccum populations developed by UAS, Dharwad was
done using standardized protocol. The Gl of these RIL lines
ranged from 38.3 to 64.3 with average Gl of 50.8, displaying
alargerange of variabilityin glycemicindex (Fig.5.3).
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Fig. 5.3. In vitro Glycemic index profiling of 25 RIL lines of T. dicoccum lines
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In-silico characterization and variability analysis of
phytase gene in wheat: Phytase is a key enzyme
involved in the hydrolysis of phytic acid, thereby
improving mineral bioavailability in cereals. The present
work focused on the in-silico characterization and
variability analysis of the phytase gene (TaPAPhy_a2)
and its isozymes in wheat (Triticum aestivum), along
with comparative analysis across other cereal crops.
Approximately 35 phytase and isozyme sequences
were retrieved from wheat and other cereals, with the
wheat phytase sequence ACR23326.1 (purple acid
phosphatase isoform A1) used as a reference. Sequence
similarity searches, protein characterization, and
conserved domain identification were performed using



BLASTP, ExPASy ProtParam, and the NCBI Batch
Conserved Domain Search tool, respectively. Multiple
sequence alignment and phylogenetic analysis were
carried out using CLUSTAL Omega and MEGA 6.0 to
elucidate evolutionary relationships and conserved
functional regions. Analysis predicted the secondary
structure of protein sequence constitutes dominant,
long continuous strand of alpha helix constituting
approx. 70-80% of total sequences followed by 15-20%
of connecting loops and 5% of beta strand. A three-
dimensional (3D) model for TaPAPhy_a2 was developed
by homology-based modelling using SWISS model to
gain better insight into its molecular mechanism of
enzyme action (Fig.5.4).

Fig 5.4. Homology modelling of TaPAPhy_a2 using Swiss model

Comparative analysis of wheat grass juices for
health promoting phytochemicals: Wheat grass juice
is being recognized as a rich source of nutraceutical
compounds with significant health-promoting
properties. The present study evaluated and compared
the nutraceutical profile of wheat grass juice derived
from diverse cereal genotypes, with emphasis on
phytochemical composition and antioxidant potential.
Wheat grass samples from colored wheat (RILs 110 and
116), durum wheat (DDW 48 and 55), bread
wheat/aestivum (HI-1665 and DBW 327), and dicoccum
wheat (MACS 2971 and HW 1098) were processed into
fresh juice, lyophilized, and stored at —20 °C for
biochemical analyses. Key parameters assessed
included total chlorophyll, anthocyanins, phenolics,
antioxidant potential, protein, and free amino acid
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content. Comparative analysis revealed significant
genotypic variation, with dicoccum genotype HW 1098
exhibiting the highest antioxidant activity (90% DPPH
reduction) and total chlorophyll content (9.93 mg g™).
The study highlights promising cereal genotypes for
superior wheat grass juice quality and potential
functional food and nutraceutical applications.

Quality evaluation of chapati made with blended
flour: A study was conducted to determine the effect of
blending chick pea flour and finger millet flour ranging
from 0-30% on wheat whole meal flour-based chapati
(DBW187). The chapati score for the chick pea flour
supplemented chapati was 6.6 while for finger millet
supplemented chapati it was 6.1 as compared to pure
wheat chapati7.7 (control).

Wheat grit experiment: An experiment was
conducted to utilise durum wheat varieties (DDW 47,
DDW 48, and DDW 55) to produce wheat grits. In the
present study, wheat grits obtained (using a stone mill)
from three durum wheat varieties (DDW 47, DDW 48
and DDW 55), were evaluated for physicochemical and
sensory attributes. The colour values in terms of Hunter
colour attributes (L, a, b) for grits obtained varied from
59.7-62.8, 4.7-6.8, and 19.7-24.7, respectively. Further,
the yellow pigment content of wheat grits varied from
5.53 to 6.65 ppm. Grits contained 9.12-10.4% protein
and 1.33-1.43% mineral content. pH value of the grits
varied from 6.35-6.39. Wheat grits manufacturing via
milling also contributed towards the generation of by-
product, containing about 10.98-11.01% protein, 2.13-
2.42% ash content and 7.04-7.28 ppm yellow pigment,
which has the potential to fulfil dietary needs via
appropriate value addition. Further, the cooked
sweetened milk-based dalia was liked by the sensory
panellists, both as hot and cold desserts, with overall
acceptability scores of 7.00-7.17 and 7.33-7.42,
respectively. Durum-based wheat grits can be utilised
as a mode to encourage value addition and product
diversification.

Sensory acceptability of sugar snap cookies: An
experiment was conducted to examine the storage-
related changes in sugar snap cookies fortified with
chickpea flour and finger millet flour. The cookies were
prepared following the AACC 10.52 (2000) protocol,



with chickpea flour and finger millet flour added at 40%
levels on a flour basis. Changes during storage were
monitored over a period of 90 days. The sensory
acceptability scores of the control cookies, as well as
those supplemented with chickpea and finger millet,
were also assessed on a 9-point hedonic scale. The
scores decreased from 8.00 to 6.50 for the control, 7.00
to 5.00 for the chickpea-supplemented, and 6.50 to 3.00
for the finger millet-supplemented cookies during the
storage period of 90 days.

Generation of crosses for enhanced Fe, Zn, protein
and low phytate content

Increasing essential micronutrient content in wheat
genotypes and their bioavailability and bioaccessibility
in terms of high phytase activity and their use as
suitable donor parents in the background of high
yielding cultivars is key to generate biofortified
material. During 2024-25 cropping season, several
crosses made into high yielding wheat cultivars'
background (HD 2967, HD 3086, HD 3226, DBW 173,
DBW 187, WB 02, DBW 316, DBW 327, DBW 332 etc.)
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using high phytase and low phytic acid mutants
developed in the background of PBW 502 were
advanced into higher generations based on phenotypic
evaluations. The details of various lines and their
generations, having higher beneficial components (Fe,
Zn, protein, phytase) clubbed with lower antinutritional
factors (phytic acid), raised during cropping season
2024-25 (Table5.1).

Reflection of generation wise iron and zinc
improvement

Generation wise Pearson's correlation between protein,
iron and zinc and corresponding range of grain Fe and
Zn has been given in Table 5.6. The data depicted
positive correlation throughout generations between
Fe and Zn inheritance, protein vs Fe, and protein vs Zn.
The range of GFeCand GZnC across the generations has
been found between 29.9-61.4 and 21.6-45.1 ppm,
respectively. Further, more than 50 entries are being
evaluated this year as PYT and more than 10 entries
have been sent for multilocation testing.

Table 5.6. Generation wise Pearson’s correlation between biofortification components and range of quality components

across various generations during 2024-25

Generation IronvsZinc Protein vsiron Proteinvszinc Protein (%) Fe (ppm) Zn (ppm)

(No. of Entries) Minima  Maxima Minima Maxima Minima Maxima
F,(110) 0.71 0.63 0.54 9.1 15.0 29.9 55.2 21.6 421

F, (44) 0.51 0.35 0.59 104 14.8 37.8 55.1 28.1 43.2

F, (57) 0.74 0.37 0.35 10.7 14.4 30.8 49.8 27.4 45.1

PYT (49) 0.46 0.41 0.35 9.8 15.0 34.0 61.4 26.6 43.4

Contribution to AICRP trials: Out of the various CRP
PYT data (Karnal location) analysis, one entry has been
contributed to QCWBN while another one to station
trial on the basis of superior yield, high Fe, Zn, and
protein for the cropping season 2025-26 (Table 5.7).

Further, four high Fe and Zn containing genotypes
acquired from Eternal University, Himachal Pradesh
have been sown during the current cropping season to
be used as potential high Feand Zn parents.

Table 5.7. Comparative quality attributes of entries contributed wrt check varieties

Entry Pedigree PYT yield Thousand kernel Protein (%) Fe (ppm) Zn (ppm)
destination (9/ha) weight (g) (@12% moisture)

QCWBN HD3086%2/GLUPRO  67.5 533 13.1 50.7 41.1

/ 3*PBW568

Station trial WB2/PBW502M474 74.8 44.7 11.2 444 329
DBW187 Check 66.7 48.7 12.6 47.2 26.6
DBW327 Check 72.8 55.2 10.1 45.1 325

WB2 Check 69.5 39.6 12.7 41.2 334
PBW502 Check 41.6 333 10.7 49.1 35.2
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India achieved an all-time record wheat production of
117.94 million tonnes during the rabi season 2024-25,
overcoming major climatic adversities such as heavy
rainfall, waterlogging in central India during grain filling
and harvest, elevated early-season temperatures, low
flowering temperatures, and a sharp February
heatwave in northern regions. This outstanding
achievement is primarily due to the widespread
adoption of climate-resilient and bio-fortified wheat
varieties developed by the ICAR-Indian Institute of
Wheat and Barley Research (IIWBR), Karnal, and the All
India Coordinated Wheat and Barley Improvement
Program. These varieties, covering nearly 45% of India's
wheat acreage and over 65% of wheat-growing zones,
offer high protein content (>12%) and micronutrient
enrichment (iron and zinc >40 ppm), supporting
national goals of nutritional security.

Despite the tremendous progress, several challenges
still persist in wheat and barley cultivation. These
include large yield gaps, low awareness among farmers
about improved varieties, limited access to quality
seeds, and sub-optimal adoption of modern
technologies. Barley, in particular, lags behind due to
poor seed availability, especially of husk-less types, and
low market support. Given the rising incidence of
diabetes in India, barley holds significant dietary and
health potential. However, its adoption as a staple food
remains limited. To address this, ICAR-IIWBR is
prioritizing the development of husk-less barley
varieties and identifying suitable zones for its
cultivation. Ensuring Minimum Support Price (MSP) and
strengthening partnerships in seed production,
processing, and value chains are essential for barley
revival. Contract farming of malt barley has expanded,
but similar support is required for food barley
promotion.

During rabi 2024-25, wheat and barley technologies
were disseminated through 24 Krishi Vigyan Kendras
(KVKs), 15 AICRP centres, and other partner institutions.
Demonstrations tailored to local constraints showcased

improved practices, bridging yield gaps and promoting
adoption. Under programs like SCSP, TSP, and Cluster
Frontline Demonstrations and FLDs; farmers received
inputs and seeds of recently released wheat and barley
varieties. Field days, awareness programmes and
interactive sessions engaged farmers, neighbouring
stakeholders, and extension agents in learning about
superior technologies. DA&FW and ICAR-IIWBR conducted
regular consultations to issue timely advisories for
managing climatic stressors like heat, waterlogging, and
erratic rainfall. Farmers were encouraged to share seeds
locally to facilitate varietal saturation. A multi-channel
communication strategy ensured wide outreach and
farmerengagement. The report highlights the success of
barley FLDs, yield gains from field demonstrations,
performance of bio-fortified wheat varieties, and an
economic analysis of returns and constraints in barley
production. These integrated efforts are driving resilient,
sustainable, and nutrition-sensitive wheat and barley
farminginIndia.

Barley Frontline Demonstrations (FLDs)

During the rabi crop season 2024-25, 140 hectares
Barley Frontline Demonstrations (BFLDs) were allotted
to 38 cooperating centers all over India in eight
states/UT namely, Himachal Pradesh, Uttar Pradesh,
Bihar, Jammu & Kashmir, Punjab, Haryana, Rajasthan
and Madhya Pradesh. Out of these, 139.6 ha BFLDs were
conducted by 38 centers, covering 146.2 hectares area
of 403 farmers. Improved barley varieties with complete
package of practices (irrigation management, nutrient
management, weed control, seed treatment etc.) were
demonstrated.

The highestgainin barley yield was recorded in Western
UP (41.26%) followed by HP(40.11%), All UP
(32.46%),Central UP (30.61%), Eastern UP (30.57%), MP
(28.12%),UT of J&K (21.23%), Rajasthan-NWPZ (17.22%).
The lowest gain in yield was reported in Haryana
(6.05%) (Table 6.1). The overall yield gain over check
across the country was 7.05 g/ha (20.16%). The yield
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Table 6.1. State wise performance of improved varieties under Barley FLDs during rabi 2024-25

State Mean Yield (q/ha) Gain (%)
Improved varieties Check varieties

HP 26.03 18.58 40.77%**
Eastern UP 35.88 27.48 30.57***
Central UP 40.33 30.88 30.61%**
Western UP 50.93 36.05 41.26%**
AllUP 39.08 29.50 32.46%**
Bihar 37.25 31.33 18.91%**
UT of J&K 25.55 21.08 21.23%**
Punjab 48.28 44.85 7.64%**

Haryana 47.35 44.65 6.05%**

Rajasthan (NWPZ) 59.90 51.10 7 2r%2
Rajasthan (CZ) 4233 36.60 15.64%**
All Rajasthan 53.88 46.13 16.80%**
MP 37.48 29.25 28.12%%*
All India 42.03 34.98 20.16***

*** Significant at 1 per cent level

gain due to improved varieties over check was highest
in NHZ (40.24%) followed by NEPZ (27.71%), CZ
(25.58%) and NWPZ (14.07%) (Table 6.2). The overall
yield gain across the country was 20.16%. Therefore,
efforts should be made to increase barley yield in the
NEPZ, CZ and NHZ by promoting recent barley
production technologies in collaboration with the state
department of agriculture.

Center wise data analysis revealed that the yield gain
under barley FLDs was highest at center Basti (90.60%)
followed by Lada Samastipur (40.83%) in NEPZ; Rewa
(66.77%) followed by Lalitpur (37.23%) and Tikamgarh
(29.16%) in CZ; Bajaura (45.63%) in NHZ; and Noida
(47.40%) followed by Bijnor (32.54%) in NWPZ.The yield
gainwaslowest atHisar (03.52%) in NWPZ.

Table 6.2. Zone wise barley productivity under FLDs over check during rabi 2024-25

Zone Mean yield (g/ha) Gain (%)
FLDs Check

NHZ 26.03 18.56 40.24***

NEPZ 36.18 28.33 27.71%**

NWPZ 48.56 42.57 14.07%**

cz 39.26 31.27 25.58%**

All India 42.03 34.98 20.16%**

***Significant at 1 per cent level

Major constraints impeding barley production in
the country

Overall analysis of constraints in different zones clearly
indicated that high cost of inputs, decline in water table,
Phalaris minor (Mandusi) were the most serious
constraints in the country. Non-availability of labour,
small land holding, untimely rain, poor participation in
exposure visits arranged by various departments, low
price of grain, non-availability of seed of newly released
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variety and lack of facility of canal irrigation water were
under serious category affecting barley production and
productivity in the country (Table 6.3). Farmers need to
be educated and up-skilled on recent barley
production technologies, complete package of
practices and soil health management. There is a need
of government intervention to ensure supply of quality
seed and inputs to the farmers. Farmers need to be
updated on impact of climate change on barley
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Table 6.3. Major constraints impeding barley production in the country (n=369)

Constraints Score Rank
High cost of inputs 444 |
Decline in water table 425 Il
Phalaris minor (Mandusi) 409 11l
Non availability of labour 360 1\
Small land holding 353 Vv
Untimely rain 284 Vi
Poor participation in exposure visits arranged by various departments 282 Vil
Low price of grain 279 VIl
Non availability of seed of newly released variety 276 IX
Lack of facility of canal irrigation water 271 X

cultivation and adaptation strategies for mitigation. To
ensure better price, farmers have to go for quality barley
production. There is a need to register barley growers
one-NAM platform for selling of barley.

The ICAR-IIWBR team accompanied by the experts from
the Ministry of Agriculture & Farmers Welfare and the
concerned centres monitored the Barley FLDs and SCSP
Wheat Demonstrations during the rabi crop season
2024-25 at thefollowing centres.

Assessment of Farmers' perspective on crop residue
managementinIndo-Gangeticplains of India

A survey was conducted among 360 farmers from
Punjab, Haryana and Western UP to assess awareness
and adoption of crop residue management (CRM)
practices. It was found that delayed harvesting of
paddy/sugarcane, small time window for crop residue
management, crop rotations (especially in case of
vegetables clean fields are required), time taking job

Team Leader

Centres Monitored

Dates of Monitoring

Dr. Anuj Kumar Hisar
Dr. Satyavir Singh

Dr. Anil Kumar Khippal Kathua

Sangrur, Mansa, Bathinda

26 March, 2025
26-27 March, 2025
16 April, 2025

(20-30 Days required in stubble management), non-
availability of CRM machines initially machines were
not available), limited use of CRM machines (hardly one
month), high cost of machines (especially for ex-situ
management), unnecessary delay in harvesting of
sugarcane due to sugar factory slip system, delayed
payment for use of CRM technologies (1000/acre now
1200/acre), demand for baled paddy straw is limited
and reduction in subsidies on CRM machines in recent
years were the major reasons of stubble burning as
perceived by the farmers. It was found that awareness
programmes were organized by the State Department
of Agriculture were the major source of information on
CRM for most of the farmers. Programmes conducted
by KrishiVigyan Kendras (KVKs), along with information
disseminated through radio and television, also played
an important role in addressing this issue. Newspapers

further contributed in mass awareness through regular
publication of news and feature articles on CRM. In
Punjab and Haryana both ex situ and in situ methods
were adopted based on the requirement of the
succeeding crop. But in Western UP, majority of the
farmers opted ex situ management of crop residues.
Majority of the farmers in all the three states adopted
combine harvester with super SMS device, mulcher,
cutter and spreader, hay rack and baler for ex situ
management of crop residues. For in situ management
zero tillage, happy seeder, super seeder, smart seeder
and surface seeder technologies were used and farmers
were satisfied with the adoption of all these
technologiesattheir farm.

When it was investigated with agriculture officials it was
found that they were having almost the same
perspective. They reported period of stubble



management is very less, crop diversification, in situ
management of sugarcane trash is difficult, it is difficult
to penalize farmers for stubble burning, un necessary
delay in harvesting of sugarcane, non-receipt of funds
for the adoption of CRM technologies, limited buyers of
bales made of rice straw. Occasional burning of
sugarcane stubbles was reported, with farmers
indicating that the hard nature of the residues made their
incorporation into the soil difficult and time-consuming.
Retaining the residues on the soil surface was also
considered impractical. Consequently, residue removal
was viewed as the most feasible option, but its adoption
was constrained by limited availability and high cost of
CRM machinery, as well as a short operational window.
Government agencies also observed that although the
adoption of CRM technologies was initially slow, but with
the concerted efforts of all the line departments it has
been drastically reduced.

Promotion and impact evaluation of ICAR-IIWBR
technologies atfarmer'sfield

A comprehensive survey was undertaken,
encompassing 560 wheat farmers in Punjab, Haryana,
Rajasthan, Jammu & Kashmir, Himachal Pradesh, and
Uttar Pradesh, along with 403 barley farmers in
Himachal Pradesh, Uttar Pradesh, Bihar, Jammu &
Kashmir (UT), Punjab, Haryana, Rajasthan, and Madhya
Pradesh. The state-wise yield gain in wheat during
2024-25,indicates a positive and statistically significant
improvement across all selected states. Uttar Pradesh
recorded the highest yield gain (22.58%), followed by
Jammu & Kashmir (16.52%), reflecting substantial
enhancement in wheat productivity. Rajasthan (6.25%)
and Haryana (5.12%) registered moderate yet
meaningful gains, suggesting steady progress despite
agro-climatic and resource constraints. Punjab, though
exhibiting the lowest yield gain (4.52%), still showed a
significant increase, likely due to its already high base
yield and limited scope for further improvement.
Similarly, the state-wise yield gain in barley during the
2024-25, revealing a substantial and statistically
significant improvement in productivity across all the
states considered. Himachal Pradesh recorded the
highest yield gain (40.11%), indicating a remarkable
enhancement in barley performance, possibly due to
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favourable climatic conditions and adoption of
improved varieties. Uttar Pradesh (32.46%) and Madhya
Pradesh (25.12%) also exhibited strong yield gains,
reflecting effective crop management practices and
technological interventions. Jammu & Kashmir
(21.23%) and Bihar (18.91%) showed moderate yet
significant improvements, suggesting steady progress
in barley productivity. Rajasthan registered a yield gain
of 16.80%, indicating positive growth despite agro-
climatic constraints. Punjab (7.64%) and Haryana
(6.05%) recorded relatively lower gains (Table 6.4).

The state-wise returns per rupee invested in wheat
during the year 2024-25, reflecting the relative
economic efficiency of wheat cultivation across
selected states. Rajasthan recorded the highest return
(¥5.13 per rupee invested), indicating superior
profitability, possibly due to favourable cost-output
relationships and efficient resource use. Haryana
(R4.71) and Punjab (F4.42) also showed relatively high
returns, suggesting economically viable wheat
production systems supported by well-developed
infrastructure and technology adoption. Jammu &
Kashmir registered a return of ¥3.92, while Uttar
Pradesh reported the lowest return (33.38), indicating
comparatively lower economic gains per unit of
investment. The state-wise returns per rupee invested
in barley during 2024-25, indicating notable variation
in economic returns across the selected states. Punjab
recorded the highest return (%3.67 per rupee invested),
followed by Rajasthan (¥3.17) and Haryana (%3.06).
Uttar Pradesh (32.85) and Madhya Pradesh (32.78)
showed moderate returns, suggesting reasonably
balanced production economics. Jammu & Kashmir
(%2.33) and Himachal Pradesh (32.45) registered
comparatively lower, influenced by higher production
costs and agro-climatic constraints. Bihar recorded the
lowest return (X1.64), indicating limited profitability
and highlighting the need for improved cost
management, productivity enhancement, and market
support. Overall, this indicates the significant inter-
state differences in economic efficiency, emphasizing
that profitability depends not only on yield
performance but also on input costs, management
practices,and market conditions.
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Table 6.4. State wise yield gain in wheat demonstrations under SCSP programme during 2024-25

State and Zone Mean yield (q/ha) Gain (%)
Improved varieties Checks
Punjab 55.45 53.05 4. 52%%*
Haryana 56.95 54.18 5.12%%*
Rajasthan 58.25 54.83 6.25%*%*
Jammu & Kashmir 32.63 28.00 16.52%**
Overall (North Western Plains Zone) 34.38 30.13 14.171%%*
Uttar Pradesh (CZ) 53.48 50.73 5.42%**

*** Significant at 1 per cent level
Costs and returns for SCSP wheat demonstrations and
barley FLDs vis-a-vis check plots

Profitability is one of the major factors influencing the
adoption of any crop production technology. In this
section, costs and returns analysis for wheat
demonstrations under the SCSP programme and barley
frontline demonstrations (FLDs) have been attempted
across regions for the improved production
technologies that were tested in the farmers' field
during the 2024-25 Rabi season. Generally, in any
economic study, total costs are discussed under two
categories viz., variable costs and fixed costs, the widely
adopted norm. Nevertheless, variable costs alone are
reckoned to be the cost incurred by the farmers
ignoring the fixed costs. In any economic analysis of
farm business, the fixed costs should also be taken into
consideration to arrive at total costs for computing the
net income. However, in the present analysis only
operational or variable costs were considered to know
the profitability of technology adoption with the
assumption of fixed costs remain the same for the
particular farm wherein the technology (or variety) has
been demonstrated. Operational costs include
expenditure incurred on labour, seeds, manure,
fertilizers, plant protection chemicals, etc. The returns
over variable costs give an idea of profitability accrued
to the farmer after meeting all the day-to-day expenses.
Cost of production was estimated to know the cost
incurred in producing a unit quantity of crop outputi.e.,
T perquintal. Returns per rupee of investment were also
worked out to know the comparative profitability
between wheatand barley.

For wheat demonstrations conducted under the SCSP
programme, the data were collected by the KVKs of the

respective states. The personal interview and
discussion method were adopted with the aid of pre-
tested schedules designed exclusively for the purpose
of evaluating the technologies disseminated through
wheatdemonstrationsand barley FLDs.

Costs and returns for wheat demonstrations vis-a-
vischeckplot

On an average, demonstration of improved wheat
varieties at the farmers' field under the SCSP
programme gave 34.44 per rupee of investment in
comparison to the farmers' practice (34.16). A
significant differencein returns per rupee of investment
was noticed between the demonstrated and checks
plots at the farmer's field. The profit per hectare in the
demonstrated plot was the highest in Uttar Pradesh
(X124139), followed by Haryana (118593). The
difference in profit levels between demonstration and
check plots was the highestin the case of Uttar Pradesh.
Operational costs were found to be lower in several
wheat demonstrations in comparison to the check
plots.Overall, by adopting a new wheat variety, afarmer
earns a profit of ¥111468/ha comprising all regions.
Further, 799 has to be spent to produce a quintal of
wheat through a new variety against 3619 (farmers'
choice of variety in the check plots).

Costs and returns for barley FLDs vis-a-vis check plot

Onanaverage,improved barley varieties demonstrated
at the farmers' field under the FLD programme gave
profit around ¥70741 per hectare. Punjab registered
the highest returns per rupee of investment (33.67)
through demonstrations, followed by Rajasthan (33.17)
and Haryana (%3.06). The difference in returns per rupee
of investment between demonstration and check plots
was the highest in Himachal Pradesh, followed by Uttar



Pradesh, Rajasthan and, Madhya Pradesh. The profit per
hectare in FLDs was the highest in Rajasthan (393821),
followed by Punjab (¥79270) and Haryana (R76354). The
difference in profit between FLD and check plots ranged
from 23659 in Uttar Pradesh to ¥82668 in UT of J&K.The
returns per rupee of investment across barley growing
zones were the highest in the NWPZ (X3.22), followed by
CZ (R2.81) and NHZ (%2.45). Estimates of the cost of
production indicated that the costincurred in producing
a unit quantity of barley output was the least (3630 per
quintal) in Punjab owing to relatively less operational
costs coupled with relatively higheryield levels.

Overall, the profit analysis on wheat and barley indicated
that the additional returns per hectare from the
demonstrated varieties/technologies were more than the
check varieties and/or technologies establishing the fact
that demonstrations carry the technologies successfully
from lab to land. However, the present estimates are only
theindicators for comparison within the current year's rabi
season (2024-2025) and may not have a complete inter-
year relevance as the demonstrations (improved varieties
were different across regions) were conducted at
different sites as well as by different farm households.
Further, the difference in profit earned from
wheat/barley cultivation is subject to farm-farmer-region
specificconditionsas it varies from case to case.

Cluster demonstrations of climate resilient and bio-
fortified wheat varieties

Thereductioninyield due to climate changeand also to
overcome malnutrition, Ministry of Agriculture and
Farmers Welfare allocated a project entitled- "Cluster
Demonstration of Climate Resilient and Bio-fortified
Wheat Varieties" under NFSM- National Food Security
Mission dated October 13th, 2023. This project is
approved for three years i.e. 2023-24 to 2025-26 by
NFSM Cell - Crops and PHMF division of MOA&FW. In
this project, 33 districts of 7 states are to be covered
during 2023-26. These states and districts are selected
on the basis of need-based interventions by identifying
the location specific constraints to bridge yield gap and
popularize the varieties. Out of these 33 districts, 11
districts were covered during 2024-25 crop season.
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During the rabi crop season 2024-25, 440 hectares of
wheat cluster demonstrations were allotted to 11
selected districts of 6 states, namely Punjab (100):
Ferozepur, Uttarakhand (70): Udham Singh Nagar,
Rajasthan (200): Baran & Karauli, UP (200): Chitrakoot &
Fatehpur, MP (200): Guna & Rajgarh and Bihar (300):
Araria, Purnea & Katihar. In these states, 1100 cluster
demonstrations were conducted by 11 KVKs covering
440 hectares area benefitting 1053 farmers.

Among all the demonstrations, maximum yield gain
(11.60%) was recorded in Purnea (Bihar) and minimum
yield gain (0.74%) was recorded in Ferozepur (Punjab). It
could be inferred from these findings that in state like
Bihar, yield potential of climate resilient and bio-
fortified wheat varieties could be realized by organizing
cluster demonstrations with complete package of
practices. The highest performing variety was DBW 222
with yield of 67.5 g/ha in Ferozepur, Punjab while at
many centres it was noticed that performance of DBW
187 & DBW 359 was the highest against other
demonstrated varieties.

Costs and Returns for Wheat (Cluster Demonstrations
vis-a-vis CheckPlot)

It is evident that on average, demonstration of
improved wheat varieties at the farmers' field under the
cluster demonstration programme gave more returns
per rupee of investment in comparison to the farmers'
practice. As observed, farmers of Moga, Punjab got the
highest returns of ¥4.63 for per rupee invested while
farmers of Chhattarpur, MP got the lowest of 31.08 for
per rupee invested. A significant difference in returns
per rupee of investment was observed between the
demonstrated and check plots at the farmer's field. The
profit per hectare in the demonstrated plots was
highestin Moga, Punjab (I48951), followed by Dholpur,
Rajasthan (¥44935). The difference in profit levels
between demonstration and check plots was the
highest in the case of Balrampur, UP. The cost of
cultivation was lowest in Moga, Punjab under
demonstrated as well as check varieties whereas it was
highestin Fatehpur UP fordemonstrated variety.



7 BARLEY IMPROVEMENT

Barley is a climate-resilient rabi cereal grown across
major agro-ecological zones of India, contributing to
food, feed, forage, malting, and industrial uses,
particularly in marginal areas. With rising demand from
malting, nutrition, and climate-resilient farming
systems, ICAR-IIWBR focuses on developing high-
yielding, location-specific varieties with superior
quality, nutritional traits, and resistance to major biotic
and abiotic stresses. During the year, integrated
phenotypic and molecular breeding, germplasm
enhancement, and multi-location evaluations led to
significant progress in varietal development, quality
improvement, and disease resistance.

Barley germplasm rejuvenation and characterization
Rejuvenation

Five hundred seventy-one barley germplasm
accessions were rejuvenated during the period. A wide
range of variation was observed for metric traits such as
days to heading (<80 days) 8-lines; days to maturity
(<132 days), 11-lines; plant height (<90cm), 8-lines; and
in addition, 56 barley wild species accessions and 67
genetic stocks wererejuvenated during the season.

Germplasm characterization

During the 2024-25 crop season a set of 142 promising
barley germplasm accessions for high malting traits and
AVT final year entries were also characterized as per DUS
guidelines during the crop season.

Germplasm conservation

Fifty six barley accessions of H. Spontaneum were
maintained in net house, besides 8553 barley
accessions of barley germplasm are being maintained
in Medium Term Storage (MTS) module at ICAR-IIWBR,
Karnal at 4°C with 30% RH. A set of 49 barley reference
varieties were maintained for validation of 32 DUS
characters. Besides, maintenance of 108 of barley
released varieties.

Germplasm exchange
Atotal of 214 barley accessions were supplied to various
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indenters from different organizations after completion
of all requisite formalities under the MTA. In addition,
103 barley germplasm accessions were received for
long-term storagein the MTS.

Database and inventories

Regularly updated database of barley notified varieties
(109), barley genetic stocks (69) and barley germplasm
inventory.

DUS projecton barley

Seven candidate barley varieties-for the second year of
testing, namely 2880-3840, 2883-2394, 23BARANAO02,
and 23BABC7301, and for the first year of testing,
namely UB301, ABIO7, and ABI14—were evaluated
during 2024-25 against 19 reference varieties under
DUS trials. In addition, a set of eight candidate varieties
(Saras Jo, Prajo Koona, Yushjo Koona, Sahiya Jo, Deep Jo,
Mohana Jo, Dasau Jo, and Kaknoi Jo) was sown at the
lead centre for grow-out testing, DUS data recording,
and seed multiplication. Morphological and metric data
for both candidate and reference varieties were
recorded in accordance with the DUS guidelines for
barley. The data were subsequently compiled, analyzed,
and submitted to the PPV&FR Authority.

Registration proposal submissionto PPVFRA

Registration proposal of one barley variety, DWRB 223
(hulless) prepared and submitted to the authority.

International trials and nurseries

During rabi 2024-25, two international barley trials
(IBYT-FFM and IBYT-ASA) comprising 21- genotypes
and 3-check each, were received from ICARDA and
evaluated across five locations each. Based on trial
performance, a nursery EIBGN consisting of 24
promising lines and six national checks was constituted
and supplied to 12 locations across NWPZ, NEPZ, and
NHZ. Additionally, the NBGSN comprising 12 genetic
stocks with key breeding traits was distributed to the
same locations for utilization in breeding programmes.
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Release of new barley varieties for different varietiesfordifferentgrowing conditions (Table7.1).

zones/states New geneticstocks of barley registered

During the year 2025, the Central Sub-Committee on
Crops Standards, Notification and Release of Varieties
for agricultural Crops released and notified three barley

During the year 2025, two genetic stock were registered
fortheir noveltraits (Table 7.2).

Table 7.1. Barley variety released during 2025

S.N. Variety Parentage Zone Yield (q/ha) Developed by Production condition
Average Potential
1. DWRB223 PENCO/CHEV RON- NWPZ (Punjab, 42.9 63.93 ICAR-IIWBR Timely sown and

(Hulless Barley) BAR/3/LEGA CY//  Haryana, Western Irrigated conditions.,
PENCO/ CHEVRON- UP & Rajasthan) Resistant to rust and

BAR moderately
Tolerance to lodging.

2. KB2031 K'560/K 1149 NEPZ and NWPZ, 37.07 CSAUA&T, Timely sown and
(Azad Barley including Punjab, Kanpur irrigated conditions
34) Haryana, Delhi, Uttar in salinity and alkanity
Pradesh, Bihar, and
Jharkhand
3. UPB1106 UPB 1001/BH 965  NEPZ including eastern 44.6 74.93 GBPUA&T, Irrigated
UP, Bihar, Jharkhand, Pantnagar timely sown
Orrisa, West Bengal, conditions
Assam and plains of N.E
states.
Table 7.2. Barley genetic stocks registered during 2025
S.N. Name Registration No Year Parentage Trait Institute
1. BHS490 INGR 25007 2025 HBL 704 / BHS369 Seedling resistance to all the pathotypes ICAR-IARI RS,
(BBM 879) of leaf rust; adult plant resistance to yellow rust Shimla
2. DWRBG28 INGR 25008 2025 DWRB123/EB921  Extra early maturity (112 days); higher protein ICAR-IIWBR,
content (14.2%). Karnal
Identification of new barley varieties _ _
Three barley varieties — one food barley variety J&,j;_,_.hﬁ
(DWRB244), and two malt-barley varieties (DWRB235 e

B

and DWRB238) were identified by the VIC in the 64" All
India Wheat and Barley Research Workers Meet, held at
RVSKVV, Gwalior during August 25-27,2025.

Food barley variety DWRB 244

Food barley variety DWRB 244 is a six rowed hulless
barley genotype (Fig. 7.1). This variety possesses

promising traits viz; high grain yield (40.84 g/ha), yellow
rust resistance, lodging tolerance and enriched with
good quality traits like protein (12.7%), B-glucan (7.6%),
zinc(38.1ppm)andiron (41.1 ppm).

Maltbarley variety DWRB235

DWRB235 is a high yielding (56.22g/ha) two-row malt-
barley variety identified for timely sown and irrigated

i. 7.1. Fieldiewof DWRBZ4 -.
conditions in the NWPZ (Fig. 7.2). This genotype has
higher hectolitre weight (66.2) and bold grains (91.3%).

Maltbarley variety DWRB238
DWRB238isa highyielding (56.44q/ha) two-row malt



barley variety identified for timely sown and irrigated
conditions in the NWPZ (Fig. 7.3). This genotype has
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Barley varieties underadvance stage of testing

Two barley varieties one each in malt (DWRB2312) and
dual-purpose (DWRB2318) barley have outperformed
the best checks in their respective category and are in
final stage of testing in NWPZ. DWRB2312 has recorded
average grain yield as 56.69 q/ha, whereas DWRB2318
has recorded 179 g/ha as average green fodder when
cut at 55th day after sowing, and additional 37.3 g of
grains when harvested at maturity in NWPZ.
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higher proportion of bold grains (96.4%) and diastatic
power (105 °Linter).
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Feed, dual purpose and food barley improvement

Hybridization, selection in segregating generations
and theiradvancement

Seventy-three fresh crosses in feed and dual purpose
barley, and 45-crosses in food barley were attempted to
superior varieties in these categories of barley. The
selection were made in different segregating generations
toidentify the superior genotypes (Table 7.3).

Table 7.3. Selections made in different generations during 2024-25 crop seasons in feed and food barley

Generation Rabi 2024-25 sown Material Selected

Family Cross Family Cross
Feed Barley
F, 96 96 31 31
F, 84 67 83 single plants 26
F, 28 (bulks) 6 52 single plants 5
F, 53 (plant to row) 25 56 SPS 10
Fs 290 29 95 ABLs 10
Fs 76 ABLs 21 12 lines selected 10
Total 244 108
Food Barley
F1 43 43 23 23
F2 62 62 50 50
F3 106 40 190 56
F4 108 32 86 25
F.-F, 86 12 3 advanced Bulks 03
Total 405 189 352 157

v /AR



Station trials and entries contributed to AICRPW&B

Twenty-six lines from F6-F7 generations, PYT and
EIBGN nurseries were evaluated with two checks (DWRB
137 and RD 2715) in two replications for feed and dual-
purpose barley. Grain yield ranged from 14.57-51.02
g/ha in feed barley, with BST-FBDPB-2025-5, -4 and -6
outperforming the best check and showing strong
yellow rust resistance. In dual-purpose barley, grain
yield ranged from 19.5-52.83 g/ha and green fodder
yield from 54.42-107.08 q/ha, with superior
performance of BST-FBDPB-2025-24,-17,-16 and -4, all
exhibiting high disease resistance. In IVT (2024-25), four
entries (DWRB2411to 2414) were contributed to feed
barley and six (DWRB2415 to 2420) to dual-purpose
barley trials. Based on performance, DWRB2313 was
promoted to AVT-l dual-purpose barley in NWPZ, while
DWRB2314 and DWRB2316 advanced to AVT-l in CZ; in
feed barley, DWRB2302 was promoted to AVT-lin NEPZ.
Additionally, DWRB-2501 (BK2332) was entered in IVT-
FB 2025-26,and three entries (DWRB-2502, DWRB-2503
and DWRB-2504) were entered in IVT-FB 2025-26 based
onstation performance and disease reaction.

ICAR-IIWBR ANNUAL REPORT 2025

Food Barley

Based on yield and disease resistance, two hulless
barley genotypes (DWRB 2505 and DWRB 2506) were
promoted in IVT under irrigated timely sown
conditions. From IVT, DWRB 2408 and DWRB 2410 were
promoted to AVT-l in NEPZ, while DWRB 2407, DWRB
2410and DWRB 2425 advanced to AVT-lin the CZ.

Malt barley improvement

Hybridization, selection and genetic advancement
of breeding materials

In order to develop superior varieties of malt barley a
total of 663 lines of 503 crosses were raised during crop
season of 2024-25. The breeding materials consisted of
139 fresh new crosses (F1), 105 progenies of F,
generation, 122 progenies of F3 generation, 107
progenies of F4 generation, 89 progenies of F5
generation, 56 progenies of F6 and 45 progenies of F7
generation. Out of raised materials, a total of 772
progenies of 456 crosses were selected on the basis of
phenotypic appearance for their further genetic
advancement. The details of overall genetic material
raised and field selection during the reported period
have beengiveninTable7.4.

Table 7.4. Details of breeding materials of malt barley (2024-25)

Generation Materials grown Field Selection
Progenies Crosses Progenies Crosses

F1 139 139 139 139

F2 105 105 217 89

F3 122 76 143 72

F4 107 68 98 61

F5 89 59 86 46

F6 56 37 53 32

F7 45 19 36 17

Total 663 503 772 456

Evaluation of advanced bulks for yield and
component traits

To identify suitable entries for inclusion in the IVT-malt
barley, twenty-seven advanced bulks along with three
checks (DWRUB52, DWRB219 and RD2849) were
evaluated at Karnal during the 2024-25 crop seasonina
randomized block design with three replications. Data

were recorded on key agronomic and quality traits
including yield, phenology, yield components and
protein content. Seven genotypes (MBST-1, MBST-3,
MBST-5, MBST-11, MBST-17, MBST-21 and MBST-24)
outperformed the best check (DWRB219) for grain yield,
of which five were advanced to IVT-malt barley for
NWPZ. Three entries (MBST-11, MBST-12 and MBST-21)
exhibited immunity to yellow rust.



Contribution in coordinated trials

During the 2025-26 crop season, thirteen entries were
contributed to various coordinated barley trials. Of
these, five entries (DWRB2511 to DWRB2515) were included
in IVT-malt barley, three (DWRB2546-DWRB2548) in
IVT-feed barley, and five (DWRB2551-DWRB2555) in
IVT-dual-purpose barley. Additionally, DWRB2312
(malt barley) and DWRB2318 (dual-purpose barley)
were advanced to the final year of AVT in their
respective trials.

Barley qualityimprovement
Phenol score evaluation of hulless barley

A total of 111 genotypes showed wide variation in
phenol reaction (0-9). Most entries recorded low scores
(0-3), desirable forreduced browning. A few genotypes,
notably AM-17-(2018-19)-315 (HL), Norboo, Dolma,
and Atahualpa, showed strong phenol response. The
variation is useful for genotype identification and
breeding selection.

Evaluation of malting quality of ICARDA and MBST
materials

A total of 135 ICARDA barley genotypes evaluated
during 2024-25 showed wide variability in malting
traits, with several entries meeting industry
benchmarks for diastatic power, hot water extract,
filtration rate, and FAN. Although most genotypes
showed partial conformity for friability and malt yield,
eight genotypes satisfied all key malting quality criteria,
identifying them as elite malt-grade candidates. MBST
lines also exhibited substantial diversity in grain and
malt quality traits, including friability, homogeneity,
enzymatic strength, extract yield, and filtration rate.
Only a small subset of lines met multiple industry
standards, indicating strong potential for advancement
in malting barley breeding and multi-location
evaluation.
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Development of genetic stocks for barley quality
traits

Two novel barley genetic stocks were developed at
ICAR-IIWBR. DWRBG34 (BK-312), a hulled two-row
genotype, exhibited exceptionally high limit dextrinase
activity (0.375 U/ml), showing a 34% improvement over
the best check, and is a valuable donor for enhancing
malting efficiency and extract yield. DWRBG31 (INBON-
HI-(2017)-88), a hulless six-row genotype, recorded high
resistant starch content (8.1%), representing a 12.5%
gain over the best check, with strong potential for
functional food applications. Both genetic stocks have
been submitted to NBPGR for registration.

Marker assisted selection and breeding (MAS/MAB)
program for quality traits in Barley

Diastatic power and free amino nitrogen are key
malting quality traits for efficient fermentation.
DWRBG30, a two-row hulled barley developed through
marker-assisted backcrossing with introgression of
malt quality QTLs on chromosome 4H, outperformed
checks (DWRB182 and DWRB137) for DP, FAN, malt
yield, homogeneity, and friability (Table 7.5). Its stable
multi-location performance makes DWRBG30 a
valuable geneticresource for malt barley improvement.

Two genotypes, RMB2401 and RMB2402, were
identified for superior malting quality through multi-
location testing at six centres in BQSN (Rabi 2024-25).
RMB2401, a MAS-derived backcross line, showed
improved malt friability and wort filtration, while
RMB2402, developed using STS markers (HVYM67 and
EBMac471), and exhibited superior malt friability,
homogeneity, and hot water extract. These genotypes
demonstrated consistently high malting efficiency across
locations. Marker-aided BC2F7 introgressed lines (two
from DWRB101/EB921 and five from DWRB101/BCU390)
showed moderate to high resistance to corn leaf aphid
under epiphytotic and natural conditions at Karnal during
Rabi 2024-25. Two multiparent populations and 104

Table 7.5. Characteristic malting traits of genotype DWRBG30 developed through MAS

Genotype TGW (g) TestWt. FAN (ppm) Diastatic Malt Yield Protein content  Introgressed QTLs (Chr.
(kg hl-") Power (°L) (%) (%) 4H)
DWRBG30 59.0 66.1 174.6 113.4 89.9 12.7 Q.StMo-4HL-HVM67;
Q.StMo-4HS-EBMac471
58



selected segregants for yield and malt/food quality
were advanced and evaluated, and 445 new cross
combinations were attempted for MAS/MAB targeting
quality, yield, and leaf blight.

Use of physiological parameters to screen barley
genotypes for abioticstresses

Twenty-eight feed barley genotypes sown under station
trial and thirty barley genotypes in the preliminary-yield
trials were screened for some of the physiological traits
related to abiotic stresses like heat and drought

Table 7.6. Physiological parameters studied in barley trials
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tolerance. Physiological parameters namely, chlorophyll
content (SPAD), normalized difference vegetation index
(NDVI), canopy temperature (CT), and chlorophyll
fluorescence (CFL) were recorded. The maximum and
minimum values recorded for these traits are given
below in the table. Barley genotypes BST-2, BST-21, BST-
22, and BST-23 were identified as the best genotypes
based on the physiological data in barley station trial,
whereas in case of PYT barley genotypes PYT-2, PYT-3,
PYT-5, PYT-10 recorded with higher physiological values
in more than one trait (Table 7.6).

Variable Barley Station Trial Preliminary Yield Trial

Minimum Maximum Average Minimum Maximum Average
SPAD 41.1 57.4 50.44 39.1 57.6 50
cT 26.1 27.4 26.6 26.6 30.7 28.1
NDVI 0.49 0.79 0.59 0.45 0.73 0.64
CFL 0.758 0.819 0.792 0.702 0.818 0.786

Barley improvement for salinity stress conditions
Barley accessions validated for salinity tolerance

A total of five wild barley (Hordeum spontaneum)
accessions (IC144117, 1C144121, 1C144123, 1C144128
and IC145508) were validated for tolerance to salinity
during 2024-25.

Diversity analysis in 104 released varieties under
salinity conditions

A set of 104 released varieties was evaluated under field
soil salinity conditions at Hisar Farm during 2024-25 in
ABD. The data was recorded on 9 agro-morphological
traits viz. plant height, days to heading, days to maturity,
plant height, spike length, no. of grains/spike, no. of
tillers/plant, 1000 grain weight and yield. Five varieties
viz. K-508 (6R), Jyoti (6R), K-507 (6R), PL419 (6R) and
RD2552 (6R) which were identified as promising under
salinity conditions in the previous year were revalidated
for salinity tolerance during 2024-25. The GxE
plot and dendrogram analysis revealed a significant
proportion of genetic diversity in the analysed panel.
The varieties could be divided into 3 major clusters and
8 minor clusters.

Barley Plant Pathology

Evaluation of barley germplasm lines against stripe
rustand spotblotch diseases

Total 109 barley genotypes were evaluated against

stripe rust and spot blotch during second year (2024-
25). Among these genotypes, total eight genotypes viz.,
1C138029, 1C138033, 1C138034, 1C138066, 1C138069,
IC138072, 1C138079, and 1C445756 were found
completely free from yellow rust whereas no entry was
foundresistantagainst spot blotch disease.

Effect of stripe rust disease severity on grainyield in
barley stripe rust susceptible cv. Jyoti

In an experiment conducted during Rabi 2024-25,
disease severity levels viz., 0, control (unprotected
naturalinoculation), 5S, 10S, 20S, 40S, 60S, 80S and 100S
were achieved. The maximum yield loss (74.83%) was
recorded in 100S severity level of stripe rust (Fig. 7.4).
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Fig. 7.4. Effect of stripe rust disease severity on grain yield in susceptible
barley cv. Jyoti



Morpho-cultural and molecular variability in
Bipolaris sorokinianaisolates

Morpho-cultural variability

Cultural characteristics of the isolates showed wide
variation. Mycelial radial growth ranged from 19.0 to
83.70 mm, corresponding to growth rates of 1.90-8.37
mm day”, with Bs 1 being the fastest-growing isolate
(83.70mm;8.37 mmday”) (Fig.7.5a). Colony colour varied
from creamy white to black, while texture differentiated
isolates into smooth (14 isolates) and rough (13 isolates)
types. Appressed colonies were observed in 12 isolates,
whereas 15 isolates exhibited raised growth. Colony
margins were predominantly irregular, zonation was
observed in only two isolates, and exudation was
recorded in the majority of isolates. Morphological traits
also exhibited considerable variability. Conidial length
and breadth ranged from 45.98-92.15 um and
18.50-31.43 pm, respectively, with the largest conidium
recordedinBs 10(92.15 % 29.29 um).The average number
of septavariedfrom 2.7to0 7.5 (Fig.7.5b).
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Molecular variability

Twenty-three B. sorokiniana isolates yielding high-
quality genomic DNA were genotyped using 14
polymorphic SSR markers (19-25 bp; 59-60 °C) to assess
molecular variability. A total of 45 alleles were detected,
with 2-5 alleles perlocus. Among the markers, three were
biallelic, six showed three alleles, four had four alleles,and
one marker exhibited five alleles, producing amplicons
ranging from 100 to 310 bp. BS-30 was the least
polymorphic marker (PIC = 0.087), whereas BS-2 showed
the highest polymorphism (PIC = 0.694). Cluster analysis
using the Unweighted Neighbor-Joining method in
DARwin v6 grouped the isolates into three distinct
clusters based on genetic dissimilarity (Fig. 7.5¢c). This
grouping was further supported by Principal Coordinates
Analysis (PCoA), which also resolved the isolates into
three genetically distinct groups. The first three principal
axes explained 40.60% of the total variation, with PCo1
(17.06%),PCo2 (12.72%),and PCo3 (10.81%) contributing
sequentially (Fig. 7.5d).
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Fig 7.5. Cultural characters (a); Morphological characters (b); The Phylogenetic tree created using Unweighted Neighbors Joining method (c);

Principal Coordinates Analysis of B. sorokiniana isolates with different population subgrouping from GenAlIEx 6.5 software (d)

Virulence assessment of barley infecting B. sorokiniana
isolates

The virulence analysis on susceptible barley cultivar RD
2508 revealed a broad spectrum of virulence. Among all
B. sorokiniana isolates, Incubation period ranged from
3.5-9 days, lesion length ranged from 11.80-27.7 mm.
lesion breadth was found to be varied from 2.70-5.00
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mm, lesion size varied from 31.86-134.35 mm’, lesion
number varied from 30.8-80.3 lesions, disease severity
(DS) varied from 9.26-77.78%, the values of AUDPC was
ranged between 450-1577.5, NDVIranged between from
0.22-0.47 and TGW values varied from 24.92-46.40 g. The
strong negative correlations were found between TGW
and both AUDPC (r=-0.98) and disease severity (r=-0.95).
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8 REGIONAL STATION, FLOWERDALE, SHIMLA

Incidence of wheat and barley rusts in India and
Nepal during 2024-25

The systematic surveillance of wheat and barley crops
for rust diseases was carried out by multiple monitoring
teams during the crop season 2024-25. During this
season, wheat rusts were observed across multiple
states in India. Disease intensity of leaf rust was more
compared to stem and yellow rust. The firstincidence of
stripe rust (yellow rust) was detected late in January
2025 in asmall patch of a farmer's field sown with wheat
cultivar DBW303 at Nuhiyawali village, Sirsa district,
Haryana. Likewise, leaf rust emerged with its first
occurrence in the second week of January in a wheat
field (cv. SW23) at Jandla village, Shri Anandpur Sahib
block, Ropar district, Punjab. The stem rust was first
observed during 1st week of February in Pune, Satara,
and Sangli districts, with severity ranging from 20S to
60S. The wheat and barley rusts were kept under check
with the help of cooperators, through exhaustive rust
surveillance in different wheat growing areas of India
and neighboring countries. No wheat blast or Ug99
type of virulences of Puccinia graminis f. sp. tritici, were
reported from any of the wheat growing zones in India
during 2024-25.

Pathotype distribution of Puccinia species on wheat
and barley

All rust diseases of wheat appeared endemically in
India. A total of 1293 samples of three rusts of wheat,
stripe and stem rusts of barley collected from fourteen
Indian states,and Nepal were analyzed during 2024-25.

Stripe rust of wheat and barley (Puccinia striiformis)

During current season, 155 stripe rust samples of wheat
were analyzed from five states and two UTs (Himachal
Pradesh, Punjab, Haryana, Uttarakhand, Rajasthan,
Delhi and Ladakh) of India and Nepal. Eleven
pathotypes of Puccinia striiformis f. sp. trititci (Pst, yellow
rust of wheat) {2385119, 1105119, 465119, T (475103), P
(465103), 78584, 650, 750, 14564, 15564 and 78564} and

one pathotype 050 (57) of Puccinia striiformis f. sp. hordei
(Psh, yellow rust of barley) were identified. Pst
populations were avirulent to Yr5, Yr10, Yr15, Yr16, Yr32,
and YrSP.

Stemrust of wheat (P. graminisf. sp. tritici)

A total of two hundred sixty-one samples of wheat and
barley stem (black) rust were received from five Indian
states (Gujarat, Madhya Pradesh, Maharashtra,
Karnataka and Tamil Nadu) during the crop season.
Seven pathotypes of P. graminis f. sp.tritici were
identified from the analysis of 261 samples. Population
analyzed during the year had avirulence to Sr24, Sr26,
Sr27, 5r31, 5r32, Sr35, Sr39, S5r40, Sr43, SrTt3 and SrTmp.
Diversity of black rust pathogen was maximum in
Karnataka as maximum number of pathotypes were
identified from this state.

Leafrust of wheat (P. triticina)

A total of 877 samples of wheat leaf rust pathogen were
analyzed from 14 states of India and neighboring
country Nepal. Thirty-one pathotypes were
identified in these samples. Pathotype 77-9
(121R60-1) was the most widely distributed and
occurred in 42.30% of the samples followed by 52-4
(121R60-1,7) in 24.28% samples. The P. triticina
population from Karnataka was highly diverse as
highest number of pathotypes (23) was detected in
the samples collected from Karnataka. From Nepal
13 pathotypes were detected in 98 samples. The
detail of predominant pathotypes of Puccinia spp.
observed on wheat in India during 2024-25 is listed
inTable 8.1.

Table 8.1. Predominant pathotypes of Puccinia spp. on
wheat in India

Wheat Rusts Predominant pathotypes

Stem 79G31 (11), 62G29 (40A) and 127G29 (40-3)

Leaf 121R60-1 (77-9), 121R63-1,7 (52-4) and 121R63-1
(77-5)

Stripe 465119,475103 and 1105119




Seedling resistance test (SRT) and characterization
ofLr,Srand Yrgenesin AVT lines

Screening of wheat and barley lines for rusts
resistance atseedling stage

To identify sources of rust resistance, over 2,400 wheat
and barley lines were evaluated at the seedling stage
during the 2024-25. The 204 advanced wheat lines
were screened against 62 pathotypes belonging to
three Puccinia species known to cause rust diseases in
wheat. These included 15 pathotypes of Puccinia
striiformis f. sp. tritici (stripe rust), 23 of P. graminis f. sp.
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tritici (stemrust),and 24 of P. triticina (leaf rust).
Rustresistantlinesin AVT

MACS4147 was the only AVT entry exhibiting resistance
to all pathotypes of the three rust pathogens. Other
wheat lines showing resistance to individual rusts or in
combinations are presented in Table 8.2. The wheat line
DBWA426 exhibited resistance to both black and brown
rusts. Two entries (NIDW1542 and PBW938) conferred
resistance to both brown and yellow rusts. Eleven entries
(excluding those carrying the Sr37 and S5r24 genes)
conferred resistance to black rust pathotypes (Table 8.2).

Table 8.2. Rust resistance in advanced wheat material (AVT: 2024-25)

Rusts No. of lines Variety/line

Brown, Black and Yellow 01 MACS4147(d)
Brown and Black 01 DBW426

Brown and Yellow 02 NIDW1542, PBW938

Black and Yellow - None

BRW3959, CG1029, DDW65, GW554, GW555, GW556, GW561, GW563, GW1029, HD3090,

HD3463, HD3515, HI1563, HI1633, HI1683, HI1687, HI1696, HI1697, HI1699, MACS4125,
MACS4131, MACS4135, MACS4146, MACS6222, MACS6768, MACS6829, MACS6830,
MACS6854, MACS6851, MPO1398, NIAW4267, NIAW4533, NIAW4581, NIDW1557,
NIDW1561, NW8089, PBW833, RAJ4083*, UAS484, UBW22, WH1338, WSM138

Brown only 42
Black only 11

MP4010, UP3145
Yellow only 08

DBW110, DBW303, DBW377, DBW462, HD3486, HP1983, K1317, MACS6837, MACS6844,

DBW477M, HD3467, PBW915, PBW921, PBW942, PBW951, PBW953, SVPWL22-02

Characterization of rust resistance genes
Yrgenes

Among the 204 lines of AVT, Yr genes were
characterized in 114 lines. Three Yr genes viz. Yr2, Yr9,
and YrA contributed to yellow rust resistance in Indian
wheat material. Among the postulated Yr genes, the
frequency of Yr2 was maximum and it was characterized
in 98 lines. Yr9was postulated in 08 entries.

Srgenes

Twelve stem rust resistance genes (Sr2, Sr5, Sr7b, Sr8a,
Srob, Sr%e, Sr11, Sr13, Sr24, Sr28, Sr30 and Sr371) were
characterized in 165 AVT lines. The frequency of Sr7b and
Sr2 was maximum as they were postulated in 49 and 48
AVT entries, respectively, followed by Sr17 and Sr13,
which were characterized in 46 and 45 entries,
respectively. Sr31 linked with Lr26 and Yr9 and conferring
resistance to all the known Pgt pathotypes in Indian
subcontinent was postulated in eight AVT entries, while
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Sr24linked to Lr24 was characterized in 24 entries.
Lrgenes

EightLrgenesLr1,Lr3,Lr10,Lr13,Lr23,Lr24,Lr26,and Lr28
were characterized in 148 entries. Lr13 was the most
commonly postulated leaf rust resistance gene that was
characterized, alone or in combination, in maximum
number of lines. The Lr24 that is linked with Sr24 was
postulated in 24 entries. Lr26, tightly linked with Yr9 and
Sr31, was characterized in 8 lines. Other Lr genes i.e. Lr3
and Lr28 were postulated seven and two entries,
respectively. Resistance to leaf rust in five entries was
based onacombination of three different genes.

Race specific Adult Plant Resistance (APR) in AVT
entries (2024-25)
Leaf rust

Seventy-five entries of AVT showed APR to one or the
other pathotypes of P triticina. APR to all the pathotypes
(77-5, 77-9 and 104-2) of leaf rust pathogen was not



observed in any of the entries. APR to individual
pathotypes 77-5,77-9 and 104-2 was observed in 13,36
and 07 entries.

Striperust

Seventy-three lines showed APR to different tested
pathotypes of stripe rust pathogen. Eleven lines had
APR to 1105119 and 2385119. Five entries DBW296,
DBW445,H11612,H18823 (D), UAS478 (D) possessed APR
to both 1105119 and 465119. Eighteen entries showed
APRt02385119.

Stemrust

Combined APR to Pgt pathotypes 11 & 40A was recorded
in two AVT entries (MP3570 and PBW915). Likewise,
HI8856 (d) exhibited APR to both 40A and 117-6. Seven
entries (CG1052, DBW327, HD3293, KRL2203, MP3598,
PBW942,and PBW943) had APRto pathotype 11.

Table 8.3. Seedling rust resistance in NBDSN during 2024-25
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Rust resistance in barley NBDSN and EBDSN lines
during 2024-25

Two hundred forty-six NBDSN and eight EBDSN entries
were screened against different pathotypes of three
rusts of barley under precise conditions of temperature
and light. None of the NBDSN or EBDSN entries
conferred resistance to all the pathotypes of three rust
pathogens P, striiformis hordei (stripe rust), P. hordei (leaf
rust) and P. graminis tritici (stem rust). The detailed
reportis presented below.

NBDSN

None of the entries conferred resistance to all three
rusts of barley. Eleven entries were resistant to both leaf
and stripe rusts. Two entries (DWRB2422 and HUB290)
were resistant to all the pathotypes of stripe and stem
rust pathogens while DWRB2435 conferred resistance
toleafand stemrusts. (Table 8.3).

Resistant torusts No. of lines Lines

Leafand Stripe 11 BHS498,BHS503,BHS504, HBL890,RD3137,RD3138,RD3139,RD3141,RD3142,RD3143,Rd3145
Leafand stem 01 DWRB2435

Stripeand stem 02 DWRB2422,HUB290

Leaf 10 BHS505, DWRB2411, DWRB2429,HBL113,PL983,UPB1121,UPB1135,VLB118,VLB187,VLB191
Stripe 54 BH1058, BH1059, BH1063, BH1067, BH1071, BH1072, BH1073, DWRB137, DWRB182, DWRB238,

DWRB2416, DWRB2418, DWRB2421, DWRB2430, DWRB2432, HBL891, HUB113, HUB303, JHSBB19,
JHSBD11, JHSBD22, JHSBF21, JHSBF28, KB2301, NDB1841, PL890, PL955, PL982, RD2552, RD2715,
RD2794, RD2899, RD2907, RD3088, RD3089, RD3090, RD3095, RD3102, RD3119, RD3120, RD3126,
RD3128,RD3129,RD3130, RD3131,RD3133, RD3134, RD3140, RD3144, RD3146, RD3148, UPB1122,

UPB1123,UPB1128

EBDSN

Resistance to all three rusts was not recorded in any
EBDSN entry. Resistance to all the pathotypes of stripe
rust pathogen was observed in three (DWRB238,
DWRB2309, and DWRB137) entries of EBDSN. None of
the entries conferred resistance to all the pathotypes of
P.hordei.

Gene postulation (barley leaf rust) in NBDSN and
EBDSN lines

Two genes (Rph3 and Rph19) were postulated in 34
NBDSN lines. Rph3 gene was postulated in 12 lines.
Similarly, Rph19 gene was postulated in 22 lines. Only
two genes (Rph3 and Rph19) were postulated in EBDSN

entries. One entry (DWRB2312) carried Rph3, while two
lines (DWRB238 and DWRB2304) had Rph19.

Molecular profiling of AVT lines

The Yr9/Lr26/5r31 gene was confirmed in eight AVT lines
(GW563, HD3090, HI1633, HI1634, HI1699, HI1702,
MACS6854,PBW771).The 500bp amplicon produced by
dominant marker Sr24#12 indicated the presence of
Lr24/5r24 gene complex in twentyfour wheat lines (Fig.
8.1). Amplification of 150 bp band by molecular marker
¢sLV34 shows the presence of race nonspecific
Yr18/Lr34/Sr55 gene complex in nine AVT lines.
Amplification of ~120 bp band by molecular marker Sr2
specific marker (GWM533) showed the presence of Sr2
genein maximum of forty-eight AVT entries.
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Fig. 8.1. Electrophoresis on 2.5 % agarose gel showing amplification profile of marker SR24 #12 indicated the presence of Sr24/Lr24 gene
complex. Upper row, Lane 1(MM)- Gene Ruler 100 bp DNA ladder; Lane 38(+ve), lane 39 (-ve), lane 40 (MM) - Gene Ruler 100 bp DNA ladder

Genetics of rust resistance and developing rust
resistant geneticstocks

Development of rust resistant genetic stocks

In barley, 14 crosses of Cebada Capa (Rph7), Trumph
(Rph12) and Magnif104 (Rph5), made with RD3028,
BH1035,VL173,KB1926, RD3089, RD3013, RD3016, and
PL908, were advanced to F3 generations. In Wheat, for
the development of genetic stocks for resistance to all
three rusts (brown, black and yellow rust) one
population was screened and advanced to F6
generation, population of six crosses was screened and
advanced to F5 generations, and one population was
advanced to F4 generation, one to F3 generations and
fourtoF2 generations.

Pyramiding multiple rust resistance and generation
advancement

Several germplasm lines and landraces harboring
different leaf rust resistance genes such as Lr10, Lr67,
Lr23,Lr46,Lr13and Lr26 were crossed to develop F, lines
with more than two leaf rust resistance genes. A total of
31 crosses from the previous season were sown in rows
in 2024-25 cropping season. Among them 14 crosses
were selected based on their resistance and other traits.
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Development of durablerustresistance genotypes

The brown rust resistance line Hango-2 harboring Lr80
gene was crossed with FLW lines that carry yellow rust
resistance. A total of 8 direct and reciprocal crosses were
madein2023-24.

Introgression of yellow rust resistance to elite
varieties of wheat

Three popular wheat varieties (HS562, HI1563 and
DBW222) which are susceptible to yellow rust were
selected to introgress multiple yellow and brown rust
resistance genes from donors, which are resistance to
yellow rustand bio-fortified with Feand Zn.

Rustresistance studiesinbarley

Three different F2 families derived from crosses
between resistant and susceptible parents were
screened at seedling stage using most virulent
pathotype of yellow rust and brown rust to deduce the
number of genes governing the resistance and their
inheritance pattern.

Wheat disease monitoring/ SAARC nursery

The 57" wheat disease monitoring nursery was planted
at 40 strategic locations evenly distributed throughout
India. Rust diseases were not recorded on any of the



entries of WDMN planted at IIWBR, RS Shimla, Kalyani,
Junagarh, Akola and Niphad. The yellow rust was
noticed at all the locations of NHZ and NWPZ except at
IIWBR, RS, Shimla and IARI, RS, Tutikandi, Shimla, where
all the WDMN entries were yellow rust free. Brown rust
appeared at all the locations of NEPZ except Kalyani. Of
the 30locations of WDMNs black rust was observed only
at Powarkheda and Vijapur in CZ and Wellington in SHZ
and all the entries were black rust free in all other zones.
SAARC wheat disease monitoring nursery was planted
at 33 locations in India, Bangladesh, Bhutan, Nepal and
Pakistan.
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National repository of pathotypes of Puccinia
species on winter cereals

A collection of more than 150 pathotypes of different
rust pathogens of wheat, barley, oat and linseed were
maintained on host as well as cryo-preserved. For the
smooth conduct of wheat and barley rust research,
nucleus/bulk inocula of different pathotypes of wheat
and barley rust pathogens was supplied to more than
50 scientists/research centers across India.



REGIONAL STATION, DALANG MAIDAN,

LAHAUL & SPITI

The efficient utilization of Off-season summer nursery
facility for development of varieties in shorter period of
time; to improve the genetic gain and make the wheat
breeding programme more efficient and effective. The
ICAR-IIWBR Regional Station Dalang Maidan, Lahaul &
Spiti, Himachal Pradesh is one of the strategic locations
which helps in attaining this goal of many plant
breeding programs. The natural environment of the
valley provides excellent opportunity to the wheat and
barley scientists of the country to use the facility for
generation advancement and screening against yellow
rust and powdery mildew diseases. The shuttle
breeding approach helps in removing the photoperiodic
allelesand providing better stability to the genotypes.

The ICAR-IIWBR, Regional Station located at Dalang
Maidan, Lahaul & Spiti in Himanchal Pradesh act as a
national service centre for providing various kind of
support to wheat and barley researchers across the
country. The progress made under different mandates
duringtheyear, 2025 is presented under following heads.

Generation advancement of wheat and barley crops
during off season, 2025

During the period of May- October, 2025, more than
42,466 lines of wheat and barley breeding material from
45 Co-operators of different Institute across the country
were advanced at ICAR-IIWBR Regional station, Dalang
Maidan, by utilization summer nursery facility. The
materials from all the major wheat zones were
advanced at the station. The maximum materials were
from NWPZ followed by NHZ, CZ, NEPZ and PZ. Apart
from ICAR-IIWBR Karnal, ICAR-IARI New Delhi, CCS HAU
Hisar, PAU RS Gurdaspur, NABI Mohali, VPKAS Almora,
BISA Ludhiana and CSHPKV Palampur were major co-
operators for utilizing the off-season facility. The sowing
of all the materials was done during 16 - 21" May, 2025.
All the research material was harvested at maturity in
the month of Sep-Oct, 2025 and supplied to the
respectiveresearchers wellintime.The disease pressure
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for both stripe rust and powdery mildew was adequate
for screening of the lines and was properly utilized by
wheat workers across the country. The station serves as
a national Off-season nursery facility for wheat and
barley researchers across the country.

Corrective hybridization

The summer nursery, 2025 was also utilized for corrective
crossing and backcrossing for gene introgression,
mapping of the traits for genetic study and various
breeding programmes of wheat and barley. More than
1300 corrective crosses, back crosses/three-way crosses
were attempted during the Off-season. Scientific,
Technical/RA/SRF and staff members from different
institutes such as ICAR-IIWBR, Karnal, ICAR-NBPGR, New
Delhi, ICAR-IARI New Delhi, ICAR-IARI, RS, Shimla, ICAR-
VPKAS Almora, SKUAST-J Jammu, CSKHPKVYV, Palampuir,
NABI Mohali, PAU, Ludhiana, PAU, RS, Gurdaspur and
many others visited the nursery during months of July
and August, 2025 for attempting crosses.

Disease screening

The season was very favorable for the screening of yellow
rust and powdery mildew. Around 14,000 lines were
screened by various centers. The yellow rust incidence
was first observed during end of July and disease
pressure was highest during August, 2025. The leaf
samples were collected for rust and sent to IIWBR, RS,
Shimla for race identification. The Powdery mildew also
appearedin patchesduring atthe end of August 2025.
Natural repository of wheat and barley germplasm
The offseason facility also acts as a natural repository for
wheat and barley germplasm and at present about 15000
wheat germplasm accessions and about 8000 barley
accessions are being conserved and maintained under
natural cooltemperature conditionsatthestation.

Seed multiplication ofimportant cultivars/varieties

The seed multiplication of few barley genotypes from
ICAR-IIWBR, Karnal was carried out at the station.



1 0 SEED AND RESEARCH FARM, HISAR

The ICAR-Indian Institute of Wheat and Barley Research,
Seed and Research Unit, Hisar is located at the Southern
bypass in the North-West of Hisar city. With an area of
200 acres, it is mandated with breeder seed production
of popular/newly released wheat and barley varieties
and evaluation of wheat and barley lines and trials
under the All India Coordinated Wheat and Barley
Improvement Programme. The main research focus is
on evaluation of wheat and barley genotypes under
natural soil salinity conditions.

Breeder seed production and revenue generation

Breeder seed production of popular/newly released
wheatand barley varietiesis animportant activity of the
Seed and Research Farm Hisar and during the season
pertaining to 2024-25, 1099 quintals of the breeder
seed of one wheat (DBW303) and seven barley varieties
(DWRB137,DWRB223, DWRB101, DWRB182, DWRB123,
DWRB219 and DWRB244) was produced. The variety
wise seed produced is givenin theTable 10.1.

Table 10.1. Breeder seed of different varieties produced
during 2024-25

S.No. Variety Class of seed Production(Q)
1 DWRB137 Breeder seed 164.60
2 DWRB223 Breeder seed 204.30
3 DWRB101 Breeder seed 28.80
4 DWRB182 Breeder seed 14.85
5 DWRB123 Breeder seed 11.70
6 DWRB219 Breeder seed 38.49
7 DWRB244 Breeder seed 34.20
8 DWRB303 Breeder seed 603.00
Total 1099

Seed multiplication and revenue generation

During the crop season 2024-25, seed of 7 different
popular varieties of barley was multiplied and supplied
to ICAR-IIWBR, Karnal. Beside this, seed of four advance
barley lines was also multiplied. The quantity of
multiplied seed variety/advance line wise is presented
inTable 10.2.

Table 10.2. Seed multiplication of different barley varieties
produced during 2024-25

S. No. Variety/Advance line Quantity (Qtl’s)
1 DWRB2316 4.05

2 DWRB2314 247

3 DWRB2313 4.05
4 DWRB2302 2.25

5 Karan 16 4.5

6 PL891 8.10

7 DWRB2304 3.15

8 Geetanjali 4.05

9 NDB943 3.60
10 BHS352 1.80
1 DWRB2304 3.15

Total 38.02

Trials conducted/research achievements

Trials under multi-locational and multi-disciplinary
research programme on wheat and barley
improvement

Barley AVT/IVT-SST with 21 entries in 3 replications
under two salinity environments was conducted during
rabi2024-25 and the data was submitted.

Station trials conducted

Wheat Station Trial (NWPZ/NEPZ/CZ/PZ-RI-TS) with 25
entries in 2 replications in simple lattice was conducted
during rabi2024-25.

Mutation breedinginbarley

The M, generations of three popular and new barley
varieties viz. DWRB137, DWRB219 which were given
gamma dosage of 250 & 300 Gy were raised. Selection
was exercised for dwarf plant type (lodging tolerant)
and hull less mutant (Nud 1 mutant) from agronomically
superior hulled varieties.

Barley accessions validated for salinity tolerance

A total of five wild barley (Hordeum spontaneum)
accessions (IC144117, 1C144121, 1C144123, 1C144128
and IC145508) were validated for tolerance to salinity
during 2024-25.



Diversity analysis in 104 released varieties under
salinity conditions:

A set of 104 released varieties was evaluated under field
soil salinity conditions in augmented block design at
Hisar Farm during 2024-25. The data was recorded on 9
agro-morphological traits viz. plant height, days to
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heading, days to maturity, plant height, spike length,
no.of grains/spike, no. of tillers/plant, 1000 grain weight
and yield. Five varieties viz. K-508 (6R), Jyoti (6R), K-507
(6R), PL419 (6R) and RD2552 (6R) which were identified as
promising under salinity conditions in the previous year
were revalidated for salinity tolerance during 2024-25
(Fig.10.1).
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Fig. 10.1. Dendrogram based diversity analysis in 104 released barley varieties under salinity conditions

68



Crop Improvement

The 2024-25 cropping season was a landmark year
for Indian wheat production, reaching a record
117.94 million tonnes - an increase of 4.1% over the
previous year-cultivated on 32.80 million hectares.

During crop season 2024-25, a total of 39 genotypes
were in the final year of yield evaluation in Advance
Varietal Trials and SPL trial of different zones. Two
genotypes MACS4135(d) (CZ & PZ) and HI8849(d)
(CZ & PZ) were tested in two zones showing wider
adaptability. Three genotypes namely DBW477,
HD3495 and HD3471 were developed through
marker assisted backcross breeding approach.

24 new genotypes were identified for release, during
64" All India Wheat and Barley Workers' Meet, held at
RVSKVV, Gwalior. Three of these genotypes
(DBW425, DBW426 & DBW445) were developed at
ICAR-IIWBR, Karnal.

Atotal of 28 trial series for five production conditions
(ES-HF, IR-TS, IR-LS, RI-TS, RF-TS), including NIVTs,
AVTs and Special trials were constituted for
conductionduring 2025-26 crop season.

Nineteen trial series were conducted at 78 centers,
involving 408 test genotypes and 69 checks. Of the
363 planned trials, 360 were conducted and 318
(88.33%) were reported.

Monitoring teams rejected 15 trials and 8 test entries
due to under-performance or genetic purity
concerns.

Molecularanalysis of 77 AVT entries using 46 SSRand
STS markers revealed strong genetic diversity,
reinforcing potential for adaptation under stressand
yield stability.

Sixteen genotypes in AVTs and 90 in NIVTs were
found promising across multiple agro-climatic
regions.

Breeder seed demand reached 17,401.84 quintals,
while actual production hit 27,677.74 quintals-
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creating a surplus of 10,720.52 quintals. The most in-
demand and productive varieties were DBW187,
DBW303,and DBW222.

« Screening of 418 wheat lines at Bangladesh against
wheat blast, identified 45 wheat blast resistant
genotypes.

¢ INDB2417 and BWEM-8, genotypes showed better
abiotic stresstolerance in DHTSN.

« Evaluation of both national and international
nurseries added further strength to the breeding
pipeline. Overall, the year highlighted substantial
progress in wheat genetic advancement, seed
distribution, and resilience against climate stress.

Crop Protection

Losses due to wheat and barley rusts have been
minimized. There had been no wheat and barley rust
epidemic during recent years. It was possible due to the
strict vigilance, coordinated efforts of ICAR-IIWBR, SAUs,
and State Dept. of Agriculture, monitoring pathotypes,
evaluation of Advance Varietal Trial material and
deployment of diverse rust resistant varieties. A total of
1224 varieties were evaluated in IPPSN, out of which 474
were identified as stem rust resistant, 929 as Leaf rust (S)
resistant, 877 as Leaf rust (N) resistant, and 452 as stripe
rust resistant. A total of 501 varieties were evaluated in
PPSN. We identified 17 genotypes resistant to all three
rusts, 49 as leaf and stripe rust resistant, 71 as leaf and
stem rust resistant, and 18 resistant to both stem and
stripe rust. Entries evaluated in various networks were:
LBSN (204), KBSN (204), PMSN (204), LSSN (146), FSSN
(204), HSSN (204), FRSN (204), and HBSN (204), with 1,
68, 2, 7, 55, 4, 13, and 24 entries found resistant,
respectively. In EMDSN, 21 entries were reported
resistant to all three rusts, KB, HB, and FS. Eleven entries
were resistant to stem rust, leaf rust, KB, and FS. Seven
entries were resistant to all three rusts, KB, FS,and PM. A
total of 204 AVT entries were screened for resistance
against shoot fly, brown wheat mite, foliar aphid and
root aphid, resulting in 22, 8, 31 and 2 resistant



genotypes respectively, while 581 NIVT entries were
screened for resistance against foliar aphids, resulting in
2 resistant genotypes only. 1,293 rust samples from
wheat and barley collected from 14 Indian states and
Nepal were analyzed in 2024-25 for rust pathotypes.
Stripe rust genes (Yr2, Yr9, YrA) identified in 148 lines,
leaf rust genes (Lr1, Lr3, Lr10 etc.) in 114 lines and stem
rust genes (Sr2, Sr5, Sr11, etc.) were identified in 114
lines. 20 Disease-resistant lines were shared with 23
breeding centers; 18 used at 10-55% rate. New Disease
Management strategies such as Karnal bunt:
Azoxystrobin + Difenoconazole foliar spray@0.1%.
Loose smut: Difenoconazole 3% WS@2.5g/kg seed; Head
scab: KUSH-PlantEX@ 2ml/100 g seed; Foliar blight:
KUSH-PhosphoBoost @ 2 ml/100 g seed were identified.
For CCN Trichoderma harzianum@ 3.5kg/ha+50kg
vermicompost found most effective. Wheat blast was
tested on 418 genotypes at two different locations at
Bangladesh.

Resource Management

The Resource Management group of the “All India
Coordinated Wheat and Barley Improvement Project”
(AICW&BIP) is not only evaluating the performance of
newly developed genotypes but also actively working
on developing and refining eco-friendly, location-
specific, and cost-effective wheat and barley production
technologies to increase the productivity and
profitability of farmers. This work includes special trials
on input-responsive technologies, tailored to the
priorities of different wheat/barley growing zones. In
five wheat/barley growing zones, fourteen varietal
evaluation trial series were conducted at 92 locations
under different growing conditions. The newly developed
genotypes were evaluated against the existing varieties
used as checks. In addition, eight special coordinated
trials were also proposed to address the zone-wise
problems and priorities. Zone-wise, 92 varietal
evaluation trials were conducted. Out of the conducted
trials, 10 trials were rejected either by monitoring team
orduetolow meanyield of the trial. The overall conduct
of trial was 100 percent with a success and rejection rate
of 89.1 percent and 10.9 percent, respectively. In NHZ,
one coordinated trial of barley was proposed and
conducted. In NWPZ, test entries PBW 921 and DBW
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422 showed numerical superiorly over best check
variety in late sown conditions while HD 3471"showed
numerical superiorly over best check variety under
restricted irrigation conditions. In NEPZ, the test entry
PBW 915 exhibited numerical superiorly (1.33%) over
best check variety based on nine locations in timely
sown conditions. In CZ, test entries GW 555 and GW 556
showed numerical superiority over their best check
under timely and late sown condition, respectively. In
HYPT of CZ, test entry HD 3463 showed significant
superiority (5.15%) compared to the best check (DBW
377).In PZ, test entry CG 1045 demonstrated numerical
superiority over the best check (MACS 6222) on the
mean basis in timey sown conditions. In PZ, under IR-LS-
DOS-TAS trial, based on four locations, test entry MACS
6829 showed significant superiority (8.99%) while three
test entries namely HI 1687, DBW 426° and MACS 6830
exhibited numerical superiority (4.61-6.42%) over the
best check (RAJ 4083). The test entry CG 1047
demonstrated significant superiority (4.89%) while
NIAW 4267 was numerically superior (1.51%) over the
best check NIAW 7130. The special trials conducted in
different zones conducted are 71 with conduct
percentage was 98.6. The maximum numbers of special
trials were conducted in NWPZ (35) followed by NEPZ
(16),CZ(10),NHZ (06) and PZ (04).

Quality &Basic Sciences

In 2024-25, All India Coordinated Research Project
(AICRP) on wheat quality evaluated 227 Advance
Varietal Trials (AVTs), 17 High Yield Potential Trials
(HYPTs), 269 National Initial Varietal Trials (NIVTs), 36
Quality Component & Wheat Biofortification Nursery
(QCWBN), 11 dicoccum, 4 Alkalinity Salinity Trial (AST),
and 25 Initial Varietal Trials (IVTs) across India's wheat-
growing zones to identify high-quality, nutrient-rich
and product specific genotypes. Quality assessments
included protein content, hectolitre weight sedimentation
value, gluten, grain hardness, High Molecular Weight
Glutenin Subunits (HMWGS), and micronutrient
analysis (iron and zinc). Among Triticum aestivum
genotypes, GW555, GW556 and CG1047 excelled in
chapati while PBW915, MACS6844, CG1045 and
DBW426Q in bread loaf volume. Several nutritionally
superior lines were identified for high protein and



micronutrient content in T. aestivum as well as T. durum.
Zone-wise variability was significant: average protein
content was 11.6% in T. aestivum while 11.5% in T.
durum. Fe content reached 49.2 ppm in Northern Hills
Zone (NHZ); Zn peaked at 49.4 ppm in Peninsular Zone
(PZ). HMWGS analysis revealed 17.1% of entries with 10
Glu-1 score, associated with superior dough strength.
Among NIVTs, maximum overall protein (12.8%), iron
(45.3 ppm), and zinc (45.0 ppm) were recorded in NIVT
5B, NIVT 3B and NIVT 2, respectively. QCWBN screening
identified 8 entriesin the Central Zone (CZ) and 19inthe
PZ meeting all three criteria (protein 213%, Fe =42 ppm,
Zn =42 ppm). The results signify the progress in
identifying wheat genotypes tailored to regional
preferences, nutritional goals, and processing
requirements. These findings contribute to India's
ongoing efforts in wheat quality improvement and
biofortification, addressing nutritional security
alongside market competitiveness.

Barley Improvement

A total of 191 test entries, contributed by 14 centers,
were evaluated against 25 check varieties in
coordinated yield trials conducted across diverse agro-
ecological conditions including rainfed (plains and
hills), irrigated (plains), and saline soils. The entries
represented various barley types, including malt, feed,
dual-purpose, and hulless; however, the majority were
hulled, with hulless types primarily tested in the
northern hills and plains. The trials were executed at 10
main centers and 44 voluntary locations, encompassing
ICAR institutes and SAUs, during the Rabi season of
2024-25.

All 186 proposed yield evaluation trials were
conducted. However, 15 trials were rejected due to poor
crop stand, improper layout, or other technical issues.
Data were timely received for 171 trials, representing
91.94% of the proposed trials. Of these, 21 trials were
excluded from pooled analysis owing to low site means
or excessively high coefficients of variation (CV).
Consequently, data from 150 trials-equating to 86.64%
of the proposed trials and 87.71% of the received trials-
were utilized in the final pooled analysis.

In 2024-25, three improved barley varieties were
released, marking key progress in crop development.

ICAR-IIWBR ANNUAL REPORT 2025

DWRB 223, a hulless, six-rowed variety, delivers an
average yield of 42.9 g/ha with superior nutritional
quality. KB 2031 (Azad Barley 34) is a high-yield, salt-
tolerant variety suited for saline and alkaline soils, while
UPB 1106 (Pant Jau 1106) is a high-yield feed type for
the NEPZ, notable for its strong rust resistance.
Additionally, five novel genetic stocks were registered
with ICAR-NBPGR, showcasing traits such as high beta-
glucan, elevated protein, salinity tolerance, rust
resistance, and early maturity. Across 191 coordinated
trials, 62 entries surpassed the best checks, including
DWRB 238 (malt), RD 3109 (saline), DWRB 244 (hulless),
RD 3126 (feed), and DWRB 2318 (dual-purpose).
Molecular profiling of AVT-Il entries using 43 SSR/STS
markers identified 88 alleles, reflecting considerable
genetic diversity. Breeder seed production totaled
1,213.35 g against an indent of 747.75 g, generating a
surplus of 468.8 g, along with 52.92 g of nucleus seed.
Collaboration with ICARDA facilitated IBYT-FFM and
IBYT-ASA trials and the dissemination of an elite nursery
to 12 locations. With 30-50% lower water requirements
than wheat, tolerance to salinity up to 300 mM Nadl,
and contributions to soil health and reduced
greenhouse gas emissions, barley stands out as a
sustainable, climate-resilient crop well-suited for
organicfarming and land reclamation.

In 2024-25,468-entriesin IBDSN; 246-entriesin NBDSN,
and 8-entries in EBDSN were screened for resistance to
stripe rust and leaf blight at different hotspots. Of 468
IBDSN entries, 24 were rust-free (ACl = 0), and 263 were
resistant (ACl <10). No entry met the criteria for
moderate resistance to leaf blight. Among the 246-
NBDSN entries, 17 were stripe rust-free (ACI = 0), and
151 showed resistance (ACl <10). No entry met the
criteria for moderate resistance to leaf blight. Of the 8
EBDSN entries, 4 entries were completely free from
yellow rust, while the remaining 4 showed resistant
reactions. However, no entry in any of the nursery was
found to possess resistance against leaf blight.

A total of four nurseries namely high limit dextrinase
activity (BQSN 1), high resistant starch content (BQSN 2),
malting quality traits (BQSN 3) and high thousand grain
weight (BQSN 4) were constituted and evaluated at 6
locations. These nurseries were grown at Karnal, Hisar,



Ludhiana, Pant Nagar, Durgapura and Kanpur and a
total of 222 samples were analysed. Highest Limit
Dextrinase activity was recorded in BK312; high
resistant starch (%) in INBON-HI-(2017)-88; high starch
(%) in 4th GSBSN (2017)-106; highest TGW in 4th GSBSN
(2017)-106. For malt traits the promising genotypes
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were identified for Friability (%) (RMB2401, RMB2402,
RMB2404), Wort Filtration rate (ml/hr) (RMB2401,
RMB2402, RMB2404) and High TGW (MBST/2024-6,
MBST/2024-10, MBST/2024-14, MBST/2024-15, MBST/
2024-22,MBST/2024-23).



1 2 EXTENSION ACTIVITIES

Training programmes organized/conducted by ICAR-IIWBR, Karnal

S. No. Date Duration (Days) No. of Trainees Subject Organized By

1 16-18 Feb., 2025 03 40 Farmers IRRIS H g 04 ol ICAR-IIWBR, Karnal in collaboration
ORI IR with ATMA, Dehradun, Uttarakhand

2 24-26 Feb, 2025 03 45 Farmers IIRES ¥ g vd S o ICAR-IIWBR, Karnal in collaboration
SIRIECIRCR]] with ATMA, Dehradun, Uttarakhand

3 15-19 Sep., 2025 05 25 Officers Innovative Extension Methods  ICAR-IIWBR, Karnal in collaboration
for Upscaling Wheat and Barley  with EEI Nilokheri, Haryana
Production Technology

4 16 Oct., 2025 01 40 Farmers TUdh ICERIR PYD YHT Tq ICAR-IIWBR, Karnal
gfrefor

5 19-20 Dec,, 2025 02 22 Farmers g Uos H U8 Td Sl B ICAR-IIWBR, Karnal in collaboration
S~1d ITGA qPh-idh with BAIF Bhopal, Madhya Pradesh

6 23 Dec., 2025 01 40 Farmers IRIES H A UG Sir Bl ICAR-IIWBR, Karnal in collaboration
SIRIECIRCR]] with ATMA, Dehradun, Uttarakhand

Coordination of visits at ICAR-IIWBR, Karnal

S.No. Date Institutes, State/Central Universities/ State/ No. of visitors  Male Female Total

Central School, NGOs, FPOs etc.

1 08.01.2025  Sitapur, Uttar Pradesh 50 Farmers 50 - 50

2 10.01.2025  Bijnor, Uttar Pradesh 55 Farmers 52 3 55

3 11.01.2025  Arpan Sewa Sansthan, Ganganagar, Rajasthan 52 Farmers 40 12 52

4 16.01.2025  Mandi, Himachal Pradesh 29 Officers 24 29

5 24.01.2025  Saharanpur, Uttar Pradesh 11 Farmers 9 2 11

6 30.01.2025 PM Shree Sr. Secondary School Sambhli, Karnal, Haryana 55 Students 26 29 55

7 30.01.2025  Motihari, Bihar 39 Farmers 39 - 39

8 30.01.2025  Raisen, Madhya Pradesh 40 Farmers 20 20 40

9 04.02.2025  Cooperative Dairy Training & Research Institute 60 Farmers 60 - 60

Meerut, Uttar Pradesh

10 04.02.2025 Krishak ATMA Yojna Raisen, MP 60 Farmers 60 - 60

11 04.02.2025  Government Senior Secondary School, Kunjpura, Karnal, Haryana 9 Students 1 18 19

12 06.02.2025  United Way Mumbai NGO Phulera, Jaipur, Rajasthan 20 Farmers 20 - 20

13 08.02.2025  ICAR-CSWRI Avikanagar, Rajasthan 44 Students 17 27 44

14 09.02.2025  Dayal Singh Public School Karnal, Haryana 45 Students 16 29 45

15 10.02.2025  Chitkara University Rajpura, Punjab 49 Students 29 20 49

16 11.02.2025  Jhunjhunu, Rajasthan 15 Farmers 15 - 15

17 12.02.2025 Insaf Public School Taprana, Shamli, UP 103 Students 53 50 103

18 12.02.2025  Dhanlaxmi Srinivasan University Trichy, Tamil Nadu 112 Students 53 59 112

19 13.02.2025  ICAR-CSWRI Avikanagar, Rajasthan 59 Farmers 59 - 59

20 13.02.2025  Government Senior Secondary School, Rohtak, Haryana 55 Students 36 19 55

21 14.02.2025  Government Senior Secondary School Rohtak, Haryana 39 Students 24 15 39
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S.No. Date Institutes, State/Central Universities/ State/ No. of visitors  Male Female Total
Central School, NGOs, FPOs etc.

22 17.02.2025  Don Bosco College of Agriculture Arakonam, Tamil Nadu 133 Students 57 76 133

23 18.02.2025  PM Shree Kendriya Vidyalay Ambala, Haryana 153 Students 77 76 153

24 18.02.2025  Kudumiyanmalai, Pudukkottai, Tamil Nadu 130 Students 57 73 130

25 19.02.2025  Agr. College & Res. Inst. Vazahavachanur, 105 Students 28 77 105
Thiruvannamalai, Tamil Nadu

26 20.02.2025  Adhiparasakthi Agricultural College G.B. Nagar, 142 Students 56 86 142
Ranipet, Tamil Nadu

27 20.02.2025  Adhiyamaan College of Agriculture & Research, 134 Students 60 74 134
Krishnagiri, Tamil Nadu

28 24.02.2025  VOC Agricultural College & Research Institute, Vallanadu, 121 Students 45 76 121
Thoothukudi, Tamil Nadu

29 24.02.2025 SRS Institute of Agriculture and Tech. Vedasandur, Tamil Nadu 99 Students 37 62 99

30 24.02.2025  Pushkaram College of Agriculture Science, Pudukottai, Tamil Nadu 132 Students 40 92 132

31 25.02.2025  College of Agriculture Technology, Kullapuram, Theni, Tamil Nadu 147 Students 54 93 147

32 25.02.2025  JSA College of Agriculture & Technology Tittagudi, 130 Students 58 72 130
Trichy, Tamil Nadu

33 25.02.2025  College of Agriculture, Padannakkad, Kasargod, Kerala 106 Students 27 79 106

34 25.02.2025  Thanthai Roever Institute of Agriculture & Rural Development, 132 Students 62 70 132
Valikandapuram, Perambalur, Tamil Nadu

35 25.02.2025  Dr. MS Swaminathan Agricultural College and Research Institute, 151 Students 47 104 151
Eachangkottai, Thanjavur, Tamil Nadu

36 26.02.2025  SRM College of Agriculture Science, Tamil Nadu 118 Students 74 44 118

37 28.02.2025  MIT College of Agriculture & Technology, Tamil Nadu 132 Students 48 84 132

38 28.02.2025  Amar Singh College Lakhaoti, Uttar Pradesh 35 Students 25 10 35

39 01.03.2025  ICAR-NDRI, ERS, Kalyani, West Bengal 15 Officers 15 - 15

40 03.03.2025  Agriculture Department Jaisalmer, Rajasthan 60 Farmers 60 - 60

41 03.03.2025  S.Thangapazham Agricultural College Vasudevanallur, 136 Students 52 84 136
Tenkasi, Tamil Nadu

42 04.03.2025  SRM College of Agricultural Sciences Baburayanpettai, 118 Students - 118 118
Chengalpattu, Tamil Nadu

43 05.03.2025  ATMA, Madhya Pradesh 7 Officers 7 - 7

44 09.03.2025  Jhunjhunu, Rajasthan 80 Farmers 80 - 80

45 10.03.2025  Palar Agricultural College, Vellore, Tamil Nadu 137 Students 65 72 137

46 12.03.2025  Bulandshar, Uttar Pradesh 28 Farmers 28 - 28

47 13.03.2025  Aravindhar Agricultural Institute of Technology Tiruvannamalai, 133 Students 61 72 133
Tamil Nadu

48 15.03.2025  Bharath Institute of High Education and Research, Chennai 55 Students 32 23 55

49 17.03.2025  Hanumangarh, Rajasthan 40 Officers 40 - 40

50 17.03.2025  ATMA, Rajasthan 40 Officers 40 - 40

51 17.03.2025  Arunodaya Lok Kalyan Samiti Pratapgarh, Rajasthan 25 Farmers 25 - 25

52 18.03.2025  Sri Manakula Vinayagar College of Agricultural Sciences, 146 Students - 146 146
Madagadipet, Puducherry, Tamil Nadu

53 20.03.2025  Ganna Sansthan Muzffarnagar, UP 20 Farmers 20 - 20

54 21.03.2025  Sawai Madhopur, Rajasthan 40 Farmers 40 - 40

55 21.03.2025  Jasnagar, Nagaur, Rajasthan 40 Farmers 40 = 40

56 21.03.2025  Sawai Madhopur, Rajasthan 40 Farmers 40 - 40

57 22.03.2025  CSAUA &T, Kanpur, Uttar Pradesh 31 Students 2 31
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S.No. Date Institutes, State/Central Universities/ State/ No. of visitors  Male Female Total
Central School, NGOs, FPOs etc.
58 25.03.2025 PGP College of Agricultural Sciences Namakkal, Tamil Nadu 135 Students 57 78 135
59 25.03.2025  Mother Teresa College of Agriculture Pudukottai, Tamil Nadu 128 Students 54 74 128
60 27.03.2025  Krishi Vigyan Kendra, Delhi 60 Farmers 60 - 60
61 27.03.2025  Agriculture Department, Panna, MP 8 Farmers 8 = 8
62 28.03.2025  GSSS, Uncha Samana, Karnal, Haryana 68 Students 32 36 68
63 02.04.2025  Chhatarpur, Madhya Pradesh 7 Farmers 7 -
64 02.04.2025  ATMA, Himachal Pradesh 9 Farmers 9 - 9
65 04.04.2025  CAFAD, Ghaziabad, Uttar Pradesh 48 Farmers 48 - 48
66 09.04.2025  KVK, Bajaura, Kullu, Himachal Pradesh 30 Students 13 17 30
67 20.04.2025  SVPUAVT, Meerut, Uttar Pradesh 26 Farmers 26 - 26
68 21.04.2025  Kanasangam University, Tamil Nadu 57 Students 23 34 57
69 23.04.2025 Nalanda College of Agriculture, Tamil Nadu 86 Students 34 52 86
70 25.04.2025  Delhi Public School, Karnal 70 Students 20 50 70
71 28.04.2025 TMU, Moradabad, Uttar Pradesh 21 Students 11 10 21
72 30.04.2025  PIET Sanskari School Ansals, Panipat, Haryana 46 Students 27 19 46
73 06.05.2025  SVPUA&T Modipuram, Meerut, UP 28 Students 28 - 28
74 30.05.2025  Hinoli, Bundikota, Rajasthan 55 Farmers 55 - 55
75 10.05.2025  IGKV, Raipur, Chhattishgarh 26 Students 13 13 26
76 20.05.2025  CARS, Chhuikhadan, Chhtishgarh 26 Students 14 12 26
77 14.07.2025 NABARD, Karnal, Haryana 36 Farmers 32 4 36
78 15.07.2025  SKRAU, Bikaner, Rajasthan 56 Students 56 - 56
79 26.08.2025  GBPUA&T, Pantnagar Uttarakhand 66 Farmers - 66 66
80 12.09.2025  Galgotias University, Greater Noida, UP 24 Students 16 8 24
81 16.09.2025  SGRR, University, Dehradun, Uttarakhand 3 Students 1 2 3
82 18.09.2025  ATMA, Basti, Uttar Pradesh 45 Farmers 45 - 45
83 19.09.2025  Kailashlingam University, Tamil Nadu 25 Students 23 2 25
84 24.09.2025  Kailashlingam University, Tamil Nadu 30 Students 19 11 30
85 25.09.2025  Santkabirnagar, Uttar Pradesh 50 Farmers 50 - 50
86 25.09.2025  Katlehri, Karnal 39 Farmers - 39 39
87 07.10.2025  Jaisalmer, Rajasthan 40 Farmers 40 40
88 08.10.2025  JNU, Jind Haryana 50 Students 22 28 50
89 09.10.2025  GSSS, Shekhpura, Karnal Haryana 54 Students 24 30 54
920 12.10.2025  Subrati, Alwar, Rajathan 45 Farmers 45 - 45
91 16.10.2025  Basti, Uttar Pradesh 40 Farmers 40 - 40
92 16.10.2025  NHRDF, Karnal, Hrayana 70 Farmers 70 - 70
93 25.10.2025  Ayodhya, Uttar Pradesh 27 Students 21 6 27
94 25.10.2025  Avadhpur, Devariya 45 Farmers 45 45
95 26.10.2025  Ayodhya, Uttar Pradesh 27 Students 21 6 27
926 26.10.2025  Avadhpur, Deoria, Uttar Pradesh 45 Farmers 45 - 45
97 31.10.2025  Mandi, Himachal Pradesh 24 Farmers 19 5 24
98 03.11.2025  GGSWU, Fatehgarh Sahib, Punjab 94 Students 34 60 94
99 04.11.2025  GMSSS, Biana, Karnal, Haryana 62 Students 34 28 62
100 17.11.2025  Baghpat, Uttar Pradesh 22 Farmers 22 - 22
101 21.11.2025  VELS University, Chennai 30 Students 18 12 30
102 24.11.2025  ATMA, Baran, Rajasthan 78 Farmers 78 - 78
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S.No. Date Institutes, State/Central Universities/ State/ No. of visitors  Male Female Total
Central School, NGOs, FPOs etc.
103 24.11.2025  Bijnor, Uttar Pradesh 40 Farmers 40 - 40
104 28.11.2025  ATMA, Rohtash, Bihar 17 Farmers 17 - 17
105 29.11.2025  Firozabad, Uttar Pradesh 31 Farmers 31 - 31
106 03.12.2025  Delhi Public School, Karnal, Haryana 30 Students 30 - 30
107 03.12.2025 PIET Sanskari School Ansals, Panipat, Haryana 42 Students 42 - 42
108 03.12.2025  Sector 8, Karnal, Haryana 27 Students 7 20 27
109 04.12.2025  EEl, Nilokheri, Karnal, Haryana 24 Officers 12 12 24
110 08.12.2025  Ranchi, Jharkhand 23 Farmers 23 - 23
111 08.12.2025  Tawang, Arunachal Pradesh 18 Farmers 6 12 18
112 10.12.2025  AC&RI, Tamil Nadu 63 Students 11 52 63
113 15.12.2025  GSSS, Uncha Samana, Karnal, Haryana 83 Students 30 53 83
114 15.12.2025 SRS Institute of Agriculture and technology, Dingdigul, Tamil Nadu 65 Students 24 41 65
115 15.12.2025  Biher, Chennai, Tamil Nadu 46 Students 31 15 46
116 16.12.2025  PGPCAS, Namakkal, Tamil Nadu 101 Students 30 71 101
117 17.12.2025  ACRI, Madurai, Tamil Nadu 200 Students 70 130 200
118 17.12.2025 Pushkaram College of Agriculture Sciences, Pudukkottai, 81 Students 38 43 81
Tamil Nadu

119 18.12.2025  Aravindhar Agricultural Institute of Technology, Tamil Nadu 66 Students 30 36 66
120 18.12.2025  Kumarguru Institute of Agriculture, Erode, Tamil Nadu 259 Students 133 126 259
121 19.12.2025  Kumarguru Institute of Agriculture, Erode, Tamil Nadu 174 Students 143 31 174
122 20.12.2025  RVS, Agri. College, Tamil Nadu 111 Students 54 57 111
123 20.12.2025  AC &RI, Tanjavur, Tamil Nadu 194 Students 100 94 194
124 22.12.2025  SBAC & RF, Karaikudi Tamil Nadu 62 Students 24 38 62
125 22.12.2025  TRIARD, Perambalur, Tamil Nadu 120 Students 72 48 120
126 26.12.2025  Bharsar, Pauri Garhwal, Uttarakhand 23 Students 9 14 23
127 31.12.2025  ICAR-CSWRI, NTRS, Kullu, HP 60 Farmers 34 26 60

Organization of Farmers Day/Field Day/Foundation Day etc.

S. No. Date Subject Organized By

1 09 Feb, 2025 11" Foundation Day of ICAR-IIWBR, Karnal ICAR-IIWBR, Karnal

2 26 March, 2025 A barley farmer field day was organized at village Bahabalpur, ICAR-IIWBR, RS, Hisar
district Hisar

3 29 March, 2025 Field Day and Technology Showcasing of Latest Wheat and Barley ICAR-IIWBR, Karnal
Varieties at Village Unn, Shamli, Uttar Pradesh

4 21 June, 2025 11" International Yoga Day ICAR-IIWBR, Karnal

5 19 Aug, 2025 Farmer training programme at Shekhupuria, Sirsa ICAR-IIWBR, RS, Hisar

6 20 Aug, 2025 Farmer training programme at Gorakhpur, Hisar ICAR-IIWBR, RS, Hisar

7 03 Dec, 2025 Agricultural Education Day ICAR-IIWBR, Karnal

8 05 Dec., 2025 World Soil Day at Brass Village, Karnal, Haryana ICAR-IIWBR, Karnal

9 15 Dec 2025 Farmer training programme at Padampur, Sri Ganganagar ICAR-IIWBR, Karnal

10 23 Dec., 2025 National Farmers Day ICAR-IIWBR, Karnal

Participation in Exhibitions

S.No. Programme

Date Organized By

1 Agriculture Science Congress (ASC) & Agri. Expo 2025  20-22 February, 2025 GBPUAT, Pantnagar, Uttarakhand
2 Dairy Mela evam Agri Expo 27 Feb. to 01 March 2025 ICAR-NDRI, Karnal
3 Sixth International Agronomy Congress 24-26 November 2025 Indian Society of Agronomy, National Physical

Laboratory (NPL) in New Delhi




13 LINKAGES

ICAR - IIWBR has a strong and wide network of linkages and collaborations with research
organizations both in India and abroad.

........................................................................................................................

Funde.d Departments of Agriculture of 17 states
coordinated Around 52 voluntary Centers

centers and other

institutes

""""""""""""""""" “International institutes such as International Maize and Wheat Improvement

Research Linkages Center (CIMMYT), Mexico; Australian Center for International Agricultural
Research (ACIAR ); Cornell University, USA; University of Sydney, Australia and
International Crop Research Institute for Semi Arid Tropics (ICRISAT), Hyderabad;
JIRCAS Japan; National institutes like IARI, NBPGR, New Delhi (ICAR); and PPV &
FRA, New Delhi

........................................................................................................................

---------------- e’ CCSHAU, Hisar (Haryana), Kumaun University, Nainital (Uttarakhand), ICAR-Indian

Academic Agricultural Research Institute, New Delhi, Jaypee University of Information

Linkages Technology, Waknaghai (Himachal Pradesh), Deenbandhu Chhoturam University
of Science and Technology, Murthal (Haryana), Maharishi Markandeshwar
University, Ambala (Haryana), Ch. Charan Singh University, Meerut (Uttar
Pradesh), Indian Institute of Science Education and Research, Kolkata, Mohanpur
(West Bengal), Banasthali University, Banasthali Vidyapith (Rajasthan), National
Agri-food Biotechnology Institute (NABI), Mohali (Punjab), ICAR-CSSRI, Karnal
(Haryana), Pandit Jawaharlal Nehru College of Agriculture and Research Institute,
Karaikal (Puducherry), Lovely Professional University, Jalandhar (Punjab), DAV
University, Jalandhar (Punjab), Indian institute of Food Processing Technology,
Thanjavur (Tamilnadu), Maharishi Ma-kandeshwar University, Ambala (Haryana),
Central University, Bhatinda,

---------------------------------- “In order to promote ICAR-IIWBR wheat and barley varieties in different zones, 18

IIWBR-SAUs agreements were signed between ICAR-IIWBR and following SAU's and ICAR

Partnership Institutes for large scale multiplication of breeder seed and further distribution in
the respective zones; SKAUST, Jammu | GBPUA&T, Pantnagar | BHU, Varanasi |
JNKVV, Jabalpur | RVSKVV, Gwalior | SKNAU, Jobner | SKRAU Bikaner | BAUT, Banda |
RLBCAU, Jhansi|ICAR-1ISS, Mau | RPCAU, Pusa, Bihar | BISA, Jabalpur, Ludhiana, Pusa,
(Bihar) | UBKV, Coochbehar | CSAUT, Kanpur | SVPUAT, Meerut | ANDUAT, Ayodhya
Agricultural University, Kota | UAS, Dharwad.

........................................................................................................................

Linkages with
industry
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VISITORS

Sri Deepak Shukla, DGM, Canara Bank visited ICAR-
IIWBR on January 06, 2025. Dr Ratan Tiwari, Director
ICAR-IIWBR heartily welcomed him and briefed about
institution achievements.

The 33" Institute Research Council (IRC) meeting was
held on January, 9-10, 2025. All Pls of the Projects
presented in brief about theirachievements.

76" Republic Day was celebrated by ICAR-IIWBR, Karnal.
Dr Ratan Tiwari, Director hoisted the national flag. He
also apprised the staff about achievements of ICAR-
IIWBRKarnal.

INSTITUTE ACTIVITIES AND DISTINGUISHED

33 IMC of ICAR-IIWBR was conducted under the
chairmanship of Dr. Ratan Tiwari, Director on January
28, 2025. The IMC Members were apprised about all
around development & research highlights by
concerned Pls/In-charges of ICAR-IIWBR. Dr. S.K.
Pradhan, ADG (FFC) and other IMC Members reviewed
the research work of Institute and shared their valuable
suggestions.

Dr. Jitendra Kumar Tomar, Director Agriculture, Govt. of
Uttar Pradesh visited the institute on January 28, 2025
along with DDA, SDAO Ghaziabad and Former Director,
[IWBR (Dr Gyanendra Singh). Dr. Tomar appreciated the
efforts by the staff of this institute and praised Rotary
Disk Drill's (Patented) role in conservation agriculture.

11" Foundation Day of ICAR-IIWBR was organized on
February 09, 2025. On this occasion best worker awards
and scientist team award were awarded to the staff. Dr.
Himanshu Pathak, Former Secretary DARE and DG, ICAR
was the chief gueston this occasion.



The Quinquennial Review Team (QRT) reviewed
progress of ICAR-IIWBR on March 5-6, 2025 under the
chairmanship of Dr NK Singh, National Professor and
worthy QRT members.The team also reviewed the work
done by institute's regional stations and AICRP on
Wheat and Barley centres across all the five zones of
Wheat and Barley cultivation in India. The team
applauded the work of Wheat and Barley scientists and
gavedirections for future research.

A Brainstorming program entitled “Unlocking potential
of wheat and barley crops for healthy and sustainable
food system: A road map” was held during March 7-8,
2025. Dr. DK. Yadava, DDG (Crop Sciences), Dr. Ch.
Srinivasa Rao, Director, ICAR-IARI and Dr. GP Singh,
Director, NBPGR graced the occasion. The prominent
international scholar Dr. Ravi P. Singh and Dr. A.K. Joshi
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from CIMMYT, Dr. G.V. Subbarao from Japan and others
delegates from ICARDA also shared their valuable
suggestions.

Dr. Arun Kumar Joshi, MD BISA along with his team
visited the field experiments conducted on March 17,
2025, atICAR-IIWBR, Karnal.

Syngenta team visited ICAR-IIWBR, Karnal on March 17,
2025 to finalise Contract Research Projects with
Agronomistand Extension expert of ICAR-IIWBR, Karnal.
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An interaction meeting was held on April 8,2025, at the
ICAR-IIWBR, Karnal. The event brought together Dr. Ch.
Srinivasa Rao, Director and Vice Chancellor of ICAR-IARI,
New Delhi, who graced the occasion as the Chief Guest,
along with students from the ICAR-IARI, MU, Karnal
Hub. The programme was chaired by Dr. Ratan Tiwari,
Director ICAR-IIWBR, Karnal.




Honourable Union Cabinet Minister of Agriculture and
FarmersWelfare and Rural Development, Shri Shivraj Singh
Chouhan Ji, visited on April 22,2025 at ICAR-IIWBR, Karnal
and interacted with the farmers.
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The 34" Institute Research Council (IRC) meeting was
held on May, 26, 2025 under the chairmanship of
Director, Dr Ratan Tiwari. Progress of all institutional
projects was presented by respective Pls.
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International Yoga Day was organized on June 21, 2025
under the aegis of Director, ICAR-IIWBR. Ex Director Dr.
Gyanender Singh, also participated in this programme.

34" IMC of the Institute was conducted under the
chairmanship of Dr. Ratan Tiwari, Director, ICAR-IIWBR,
Karnal on 8" July, 2025. The IMC Members were
apprised about all around development & research
highlights by concerned Pls/In-charges of ICAR-IIWBR.
Dr. S.K. Pradhan, ADG (FFC), Dr. N. K. Singh, QRT
Chairman and other IMC members interacted and
shared their valuable suggestions for Institute's
futuristicgrowth inwheatand barley.

79" Independence Day (August 15) was celebrated and
Dr.RatanTiwari, Director, ICAR-IIWBR, hoisted the flag.




Hindi Pakhwara was organized during September 14-
30, 2025 and various awreness programs were
organized to boost the use of Hindi in official works and
general conversation.

Swachchata Pakhwada 1.0 was-organized during
September 16, 2025 to 30" September 30, 2025. All the
staff participated in this Swachchata Abhiyan with great
interest and enthusiasm. Dr BR Kamboj, Hon'ble VC,
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Delegates from Uzbekistan, Dr. Muzaffar K. A. Ugli and
Dr. Bakhtiyor I. Abdullaevich, visited ICAR-IIWBR, Karnal
under the CIMMYT- BISA program during October, 21-
22,2025.The purpose of the visit was to share scientific
experiences and strengthen collaborative research
linkages with Central Asia.
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Seed day was organized on October 30, 2025. More than
18000 farmers across the India got benefitted by receiving
newly released wheat and barley varieties' seeds. Dr.Ratan
Tiwari Director ICAR-IIBR, Karnal inaugurated the seed
distribution programmeon seed day.

35" Institute Research Council (IRC) meeting was held
on October, 29-30, and November 7, 2025 under the
chairmanship of Director, Dr Ratan Tiwari. Progress of all
completed institutional projects was presented by
respective Pls. Further, new proposals for the period
2025-30 were also presented during the meeting by
Institute's scientists.

A way forward in the direction of Public-Private-
Partnership mode was organized on November 06,
2025. Dr. Alok Mukherjee delivered the lead lecture in
this meeting.



30" Research Advisory Committee Meeting was held on
December 08, 2025 in the presence of Hon'ble
Chairman Dr. P L Gautam and members, Dr.SKPradhan,
Dr. P S Birthal, Dr. A K Sharma, Dr. P C Sharma, Dr.
Kuldeep Singh, Dr. Ratan Tiwari, Sh. Rajender Sandhu &
Sh. Gurucharan Singh Sandhu. The committee
approved and accepted the closure of ongoing projects
and gave suggestions to rectify the new proposals for

Kisan Diwas program was celebrated on December 23,
2025. More than two hundred farmers from HP,
Uttarakhand and Haryana participated in this
programme.

Swachchata Pakhwada 2.0 was organized by ICAR-
[IWBR from December 16-31, 2025 with full enthusiasm.
Dr. NH Mohan, Director, NBAGR graced the valedictory
programas chief guest.

the tenure (2025-30).
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Awards

Dr. Pramod Prasad was conferred with the best
worker award-2024 of the ICAR-IIWBR under
scientific category.

Dr. Hanif Khan (Principal Scientist Plant Breeding)
received Dr S. Nagarajan Memorial Award 2025 from
Society for Advancement of Wheat and Barley
Research (SAWBAR).

Dr OP Gupta was conferred with the Prof. Mahtim
Singh Memorial award 2025 of SAWBAR for
outstanding contribution in wheat and barley
quality science

Dr Prem Lal Kashyap ranked in the Stanford/Elsevier
top 2% scientists list for 2025.

ICAR-IIWBR, Karnal received the recognition award
from the PPV&FRA for filing number of registration
applications of wheat and barley for registration
under PPV&FRA, 2001.

Dr. Mamrutha HM received best oral presentation
award from Dept. of Agriculture Brainware
University, Kolkata in the International Agriculture
Conference on Future trends in agriculture
(ICANFTA- 2025) AGRINEXT” held during 10th-12th
February, 2025

Article “Shri Anna fasalon ka mahatav evam unme
lagane vale pramukh rog evam unaka prabandhan”
written by Ravindra Kumar, Anuj Kumar, Amit Kumar
Sharma, Vikas Gupta, Shubham Raj, Vaibhav Kumar
Singh, Ishwar Singh, Santosh Kumar Bishnoi and
Gyanendra Singh (2023) published in Gehun evam
Jau Swarnima, received Best article award at
foundation day of ICAR-IIWBR (on 09-02-2025).

The article “Prakritik Kheti Khushhal Kisan Yojana
(PK3Y): Safalata ki kahaniya” written by Akriti Thakur,
Charu Lata, Ajit Singh, Rajneesh Sharma, Jayant
Kalluguri, Subodh Kumar, Pramod Prasad, Om Prakash
Gangwar published in Gehun evam Jau Swarnima Vol
15: 72-76, received second best article award at
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foundation day of ICAR-IIWBR (on 09-02-2025).

» Dr. Ravindra Singh Shekhawat awarded with best
oral presentation award in the 33rd National
Conference on “Land and Water Management for
Ecological Restoration and Agricultural
Sustainability” organized by Soil Conservation
Society of India (Punjab State Chapter) and Punjab
Agricultural University (PAU), Ludhiana held at PAU,
Ludhiana during 08-10 December, 2025.

Fellow

» Dr. OP Gangwar honoured with SAWBAR Fellowship-
2025in Crop Protection.

e DrArun Gupta hasbeen elected as fellow of SAWBAR
fortheyear2025in Crop Improvement.

Recognitions

« Dr Sunil Kumar facilitated convening 30" RAC
meeting of the institute on December 08, 2025 as
member secretary RAC.

e Dr Sunil Kumar visited Shegaon (Buldhana) as
member multi-ministerial committee from ICAR for
assessing the situation of medical problems faced by
some villagers (Apr 22-25,2025).The final report was
accepted by Ministry of Health, Govt. of India.

» DrOP Guptaserved as observer for ASRB combined
NET 2025 and preliminary examination ARS, SMS (T-
6)-20250n 12" and 13" November 2025 at Mohali.

Technology certified by ICAR

Technologies certified by ICAR during 2025 are as given
below:



Table 15.1. List of certified technologies by ICAR during 2025
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Name of Technology Developers Registration Number Year
Microsatellite technology for trapping Lead: Dr Prem Lal Kashyap ICAR-CS-IIWBR-technology 2025
genetic diversity in Tileltia indica Associates: Drs Sudheer Kumar, -2025-041

Ravi Shekhar Kumar, Anju Sharma,

Annie Khanna, Kajal, Shubham Raj,

Poonam Jasrotia, Gyanendra Singh
Adaptive Pest management technology for Lead: Dr Poonam Jasrotia ICAR-CS-IIWBR-technology 2025
wheat crop under conservation agriculture Associates: Drs Subhash Katare, Prem Lal -2025-032
system Kashyap, Sudheer Kumar, Gyanendra

Pratap Singh
Diversification of rice-wheat with maize- Lead: Dr. SC Tripathi Accepted 2025
based cropping system under conservation  Associates: Drs K Venkatesh, RP Meena,
agriculture for higher system productivity Nitesh Kumar
and profitability
Pyroxasulfone for control of grassy weeds Lead: Dr. RS Chhokar Accepted 2025

including multiple herbicide resistant
Phalaris minor in wheat

Associates: Drs Shiv Ram Samota, SC Gill,
RK Sharma,Dharam Bir Yadav,

Anil Kumar Khippal, HM Mamrutha,
Nitesh Kumar, Ratan Tiwari
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1 6 TRAINING AND CAPACITY BUILDING

As per the ICAR guidelines, annual training calendar was
prepared for the scientists, technical, administrative, and

Table 16.1. National trainings attended

supporting staff. The details of training attended by the
staff underannual training programme are given below:

S.No. Employee name Category Training Place of training (ICAR) Duration (Days)

1. Dr. Usha Das Scientific 114" FOCARS training NAARM, Hyderabad July 07- Oct16, 2025

2. Dr Anil KKhipal  Scientific Science Speaks: Communicate Your NASC Complex, New Delhi 16-17 September,
Research with Impact 2025

Table 16.2. Trainings organized

S.No. Name Co-ordinators Period/Dates Venue

1. Uniform Data Recording and Reporting
in AICRP on Wheat and Barley Crop
Protection Trials

Ravindra Kumar

2. Innovative extension methods for
upscaling wheat and barley production
technologies

Shekhawat

3. Madhya Pradesh mein Gehoon evam

Jau ki Unnat Utpadan Taknikein Shekhawat

Drs. Pradeep Sharma, PL Kashyap,

Drs. Anuj Kumar & Ravindra Singh

Drs. Anuj Kumar & Ravindra Singh

February 24-25, 2025 ICAR-IIWBR, Karnal

September15-19, 2025 ICAR-IIWBR, Karnal in
collaboration with

EEl, Nilokheri, Haryana
ICAR-IIWBR, Karnal in
collaboration with BAIF,
Bhopal, Madhya Pradesh

December 19-20, 2025

Table 16.3. Capacity building programmes organized under ICAR Seed Project during 2025

S.No. Training Title

Date Kind of Stakeholders

1. One day farmers scientist interaction
at ICAR-IIWBR, Karnal

2. Field day at Village-Unn, Dist- Shamali,
Uttar Pradesh

3. Seed Distribution Week for farmers
at ICAR-IIWBR, Karnal

Promotion of wheat and barley February 9, 2025
technologies in NWPZ

Technology showcasing of
latest wheat and barley varieties

Seed distribution week

Progressive farmers and
private seed company
representatives

March 29, 2025 Progressive farmers and
FPO’s from Western Uttar

Pradesh
Farmers from different

wheat growing states
(More than 18000 farmers)

October13-18, 2025

Onboard of ICAR-IIWBR on iGOT Karmayogi

Karmayogi Bharat is a flagship national programme for
capacity building of civil services, aimed at creating a
robust digital learning ecosystem that enables
continuous, anytime-anywhere learning and prepares
officials to meet future governance challenges through
the common platform, iGOT. In line with this vision, HRM

Nodal Officers of ICAR institutes, functioning as Mission
Directors (MDOs), have been instructed to onboard
institute personnel onto the iGOT platform and assign
courses as per cadre, in accordance with guidelines
issued by ICAR-HRM-HQ.

The training interventions are designed on a cluster-
wise basis to address the specific competency



requirements of different categories of staff. At ICAR-
[IWBR, a total of 96 staff members were successfully
registered on the iGOT platform during January-
December 2025 with the support of the Institute HRM
Cell (Fig. 16.1). Courses were systematically assigned by
the HRM Nodal Officer, and almost all registered
personnel completed the prescribed courses during
2025, including modules on Yoga Break, Leave Rules,
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Critical Thinking, and related areas (Fig. 16.2). The
cumulative learning engagement amounted to 665
learning hours.

This structured and cadre-specific approach has
contributed to strengthening competencies across all
levels of staff and has fostered a culture of continuous
learning and professional developmentat ICAR-IIWBR.
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Fig. 16.1. Engagement Matrix of ICAR-IIWBR Staff during Jan-Dec 2025 on iGOT Platform
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Fig. 16.2. List of courses attended by ICAR-IIWBR staff in 2025 on iGOT Platform
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1/ RESEARCH PROJECTS

A. Institute’s funded projects:
Institute's funded projects completed in October, 2025 were being carried out under 7 programmes

RESEARCH PROGRAMS (2020-25)

Program 1 Multilocational and Multidisciplinary Research Programme on Wheat and Barley Improvement
Program 2 Wheat improvement for enhancing genetic gain and productivity under changing climate
Program 3 Biotic stress management in wheat

Program 4 Enhancing the productivity, sustainability and resilience of wheat-based cropping systems
Program 5 Wheat Improvement for Industrial and Nutritional quality

Program 6 Barley for feed, food and Industrial purposes

Program 7 Technology outreach and Impact Evaluation

Program 1. Multilocational and Multidisciplinary Research Programme on Wheat and Barley Improvement
(CRSCIIWBRCL20200010194)

Programme Leader: Dr. Ratan Tiwari, Director, ICAR-IIWBR

Crop Improvement PI: Dr. BS Tyagi (Till 30.04.2025); Dr OP Ahlawat w.e.f. 01.05.2025

Co-Pls Drs. OP Ahlawat, Arun Gupta, Sindhu Sareen Hanif Khan, Sonia Sheoran, AK Sharma, Satish Kumar, Charan Singh,
CN Mishra, Mamrutha HM, Vikas Gupta, UR Kamble, Rakesh Kumar Bairwa, Rinki, Ajay Verma

Crop Protection Pl: Dr. Pradeep Sharma

Co-PlIs Drs. Prem Lal Kashyap, Ravindra Kumar, OP Gangwar, P Prasad, Charu Lata Sharma, Jayanth Kallugudi

Resource Management  PI: Dr. SC Gill

Co-PIs Drs. SCTripathi, Rajender Chhokar, Anil Khippal, Neeraj Kumar, Ajay Verma

Quality & Basic Sciences  PI: Dr. Sunil Kumar

Co-PlIs Drs. Sunil Kumar, OP Gupta, Vanita Pandey, Anuj, Dinesh Kumar

Barley Improvement PI: Dr.Om Vir Singh

Co-PlIs Drs. Chuni Lal, Jogendra Singh, Lokendra Kumar, Rekha Malik, OP Gupta, Santosh Kumar Bishnoi, Rinki, Ajay Verma

Social Sciences PI: Dr. Satyavir Singh

Co-Pls Drs. Anuj Kumar, Anil Khippal

Crop Improvement

Program 2.Wheatimprovement forenhancing genetic gain and productivity under changing climate (CRSCIIWBRCL20200020195)
Programme Leader: Dr.BS Tyagi (Till 30.04.2025; Dr. OP Ahlawat w.e.f.01.05.2025)

Project 1: Developing highyielding and climate resilient wheat varieties (Pl: Dr. BS Tyagi; Till 30.04.2025; Dr. Sindhu Sareen w.e.f.01.05.2025)

1.1: Breeding wheat genotypes for high yield and wider adaptability Pl: Dr. Hanif Khan
in North Western Plains

Co-Pls  Drs. CN Mishra, OP Gangwar, Raj Kumar, Mamrutha HM,
Sunil Kumar, Rakesh Kumar Bairwa

1.2 Breeding wheat genotypes for high yield in North Eastern Plains Pl: Dr. Vikas Gupta
Co-Pls  Drs Charan Singh, AK Sharma, Sonia Sheoran, Ravindra Kumar
1.3: Breeding high yielding wheat genotypes for stress conditions of Pl: Dr. Sindhu Sareen

warmer regions of India
Co-PIs  Drs. Amit Kumar Sharma, Pradeep Sharma, UR Kamble,
Pramod Prasad

1.4: Improving wheat genotypes for grain quality and end products Pl: Dr. CN Mishra
Co-Pls  Drs. BS Tyagi, Vanita Pandey, Pramod Prasad, Satish Kumar
1.5: Breeding for early maturing and short duration wheat genotypes Pl: Dr. Charan Singh

Co-PI Drs. Vikas Gupta, Sonia Sheoran, Rinki
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Project 2: Pre-breeding and germplasm enhancement (PI: Dr. BS Tyagi; Till 30.04.2025;Dr Arun Gupta w.e.f. 01.05.2025)

2.1: Wheat improvement utilizing novel germplasm resources through pre-breeding Pl: Drs. BS Tyagi (Till 30.04.2025);
Charan Singh w.e.f. 01.05.2025
Co-Pls Drs. Sindhu Sareen, Vikas Gupta, Arun Gupta, Hanif Khan, OP Gangwar, Rinki, Pl: Dr. Arun Gupta
Charan Singh, CN Mishra, Rakesh Kumar Bairwa
2.2: Strengthening of Wheat and Barley genetic resources for utilization in crop improvement  Pl: Dr. Arun Gupta
Co-Pls Drs. Charan Singh, Pradeep Sharma, Rakesh Kumar Bairwa, Rekha Malik
2.3: Strategic research for improving biotic stress Pl: Dr. Satish Kumar

Co-Pls Drs. CN Mishra, AK Sharma, PL Kashyap, Jayanth Kallugudi

Project 3: New insights & basic studies for integrating molecular, physiological and bioinformatic tools for augmenting wheat
improvement (PI: Dr. OP Ahlawat)
3.1: Biotechnological, bioinformatics and microbiological interventions for Pl: Dr. OP Ahlawat

wheat improvement
Co-PIs/CC-Pls Co-PI: Drs. Ratan Tiwari, Rajender Singh, Pradeep Sharma, Sonia Sheoran, Suman Lata, Charu Lata

CC-Pls: Dr. Dinesh Kumar (IASRI-New Delhi), Dr. Harsh Vardhan Singh (NBAIM-Mau)
3.2: CRISPR/Cas9 genome editing and physiological interventions for Pl: Dr. Mamrutha HM (Till
wheat improvement 12.06.2025); Dr Vanita Pandey (Since
13.06.2025)
Co-Pls Drs. Rajender Singh, Rinki, Vanita Pandey, Charu Lata, Jayanth Kallugudi

Crop Protection

Program 3. Biotic stress management in wheat (CRSCIIWBRCL20200030196)
Programme Leader: Dr. Pradeep Sharma (PI-CP)
Project 1: Management of biotic stresses of wheat by integrating innovative approaches (PI: Dr. Pradeep Sharma)

1.1: Management of wheat diseases by integrating molecular and agro-ecological ~ PI: Dr. Ravindra Kumar
approaches
Co-PIs Drs. Prem Lal Kashyap, Arun Gupta
1.3: Etiology and management of spike disease complex in wheat Pl: Dr. Prem Lal Kashyap
Co-PlIs Drs.Vikas Gupta, Rajender Singh, Pradeep Sharma
Project 2: Physiologic specialization, resistance and molecular studies on wheat and barley rusts RS - Flowerdale, Shimla) (PI: Dr. OP Gangwar)
2.1: Mapping phenotypic diversity in wheat and barley rust pathogens, identifying  PI: Dr. OP Gangwar
resistance sources, and upkeep of culture collection
Co-Pls Drs. P Prasad, Charu Lata, Jayanth Kallugudi
Associate: Dr. Subodh Kumar
2.2: Molecular studies on wheat and barley rust pathogens, gene pyramiding, PI: Dr. P Prasad
and genetics of rust resistance
Co-PIs Drs. OP Gangwar, Charu Lata, Hanif Khan, Jayanth Kallugudi

Associate: Dr. Subodh Kumar

Resource Management

Program 4. Enhancing the productivity, sustainability and resilience of wheat-based cropping systems (CRSCIIWBRCL20200040197)
Programme Leader: Dr. SC Gill (PI-RM)

1.1 Efficient nutrient management strategies for wheat-based cropping systems Pl: Dr. SC Gill

Co-Pls: Drs. SC Tripathi, RS Chhokar, OP Ahlawat and Sunil Kumar

1.2 Conservation Agriculture for Sustainable Intensification of wheat-based systems PI: Dr. Anil Khippal
Co-Pls: Drs. SC Tripathi, RS Chhokar, SC Gill, Neeraj Kumar, OP Ahlawat, Mamrutha HM, and Charu Lata Sharma

Raghuveer Singh (IIFSR, Modipuram), Santosh Bishnoi, Er. Swapnil Chaudhary (HAU)
Associate: Ravindra Kumar
1.3: Improving resource use efficiency in wheat under conservation and Pl: Dr. Neeraj

conventional tillage practices

Co-Pls: Dr. SC Tripathi
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1.4: Development of effective weed management practices for wheat-based Pl: Dr. RS Chhokar
cropping systems
Co-Pls: Drs. SC Tripathi, SC Gill, Anil Khippal, and VK Choudhary (DWR, Jabalpur)

Quality & Basic Sciences

Program 5. Wheat Improvement for Industrial and Nutritional Quality (CRSCIIWBRSL20200050198)

Programme Leader: Dr. Sunil Kumar (PI-QBS)
Project1: Improvement of processing and nutritional quality of wheat using biochemical and molecular approachPI: Dr. Sunil Kumar
Co-Pls:  OP Gupta, Vanita Pandey, Anuj Kumar, BS Tyagi, CN Mishra, *Dinesh Kumar

*Since 01/03/2025
Barley Improvement

Program 6. Barley for Feed, Food and Industrial Purposes (CRSCIIWBRCL20200060199)
Programme Leader: Dr. Om Vir Singh (PI-BI)
Project 1: Barley improvement and technological interventions for yield, quality, biotic and abiotic stress tolerance for better farmers

livelihood (PI: Dr. Om Vir Singh)
1.1: Pre-breeding for novel genetic variability in barley using innovative techniques PI: Dr. SK Bishnoi
Co-PIs Drs. Om Vir Singh, Chuni Lal, Rekha Malik, Jogendra Singh,
Associate : OP Gupta
1.2 Genetic enhancement of malt barley with changing industrial requirements Pl: Dr. Om Vir Singh
using conventional and molecular approaches
Co-PIs Drs. Lokendra Kumar, Rekha Malik, SK Bishnoi, Ravindra Kumar, Rinki, OP Gupta, Ajay Verma
1.3: Genetic Amelioration of Grain Quality and Yield in Feed and Food Barley Pl: Dr. Chuni Lal
Co-Pls Drs. Om Vir Singh, Jogendra Singh, Rekha Malik, Ravindra Kumar, Rinki, OP Gupta, Lokendra Kumar, Anuj Kumar (Jr)

Social Sciences

Program 7. Technology Outreach and Impact Evaluation (CRSCIIWBRSL20200070200)
Programme Leader: Dr. Satyavir Singh
Project 1: Evaluation, Dissemination and Impact Assessment of Production Technologies (PI: Dr. Satyavir Singh)

1.1: Assessment of Farmers’ Perspective on Crop Residue Management in Indo-Gangetic Plains of India Pl: Dr. Anuj Kumar
Co-Pls: Dr. Satyavir Singh
1.2: Promotion and Impact Evaluation of ICAR-IIWBR Technologies at Farmers’ Field PI: Dr. Satyavir Singh

Co-Pls: Drs. Anuj Kumar, Anil Khippal, Raj Kumar, Ajay Verma, Dr. R Sendhil (Puducherry University, Puducherry)

B. New Institute project themes: Institute's funded new projects will be carried out under 10 new programs (2025-30)
starting from 01.11.2025

S.No. ProjectTitle Pl

1. Multilocational and Multidisciplinary Research Programme on Wheat and Dr. Ratan Tiwari, Director, ICAR-IIWBR
Barley Improvement

2. Maximization of wheat productivity by synchronizing genotype, environment Dr. Hanif Khan
and management (GXExM) interactions

3. Pre-breeding in wheat and barley for untapped genomic resources Dr. Arun Gupta
Enhancing resource use efficiency in wheat for better and consistent/ sustainable Dr. CN Mishra
remunerations

5. Mitigating climate-induced challenges in wheat and barley production Dr. Sindhu Sareen

6. Continued vibrancy in biotic stress management for sustaining production in Dr. Pradeep Sharma
wheat and barley

7. Integrating Breeding Pipelines and Advanced Genomic Techniques Dr. OP Ahlawat

8. Wheat and barley technologies for better quality, health and industrial uses Dr. Dinesh Kumar

9. Climate-Smart Regenerative Agriculture and Resource efficient Agricultural Practices Dr. SCGill
for Improving Productivity, Profitability and Soil Health in Wheat based Cropping Systems

10. Impact assessment and research prioritization Dr. Anuj Kumar




C. Externally Funded Project
Externally funded project (National Agencies)
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S.N. Name of the project Funding Agency P1/CC-PI Co-PIs Duration
1. DUS testing in wheat PPV&FRA, New Delhi  Nodal officer: Dr. Arun ~ Co-nodal Off.: Dr. Since 2003
Gupta Charan Singh
2. DUStesting in barley PPV&FRA, New Delhi  Nodal officer: Dr. Co-nodal Off.: Dr. Since 2013
Charan Singh Arun Gupta
3. ICAR-Network project on precision ICAR Dr. S CTripathi Drs. Anil Khippal, 2021-2026
agriculture (NePPA 1013333) Neeraj Kumar, RP
Meena, Mamrutha
HM, Ravindra
Kumar, SC Gill, RS
Chhokar
4.  Characterisation of genetic resources: DBT Dr. OP Gangwar Drs. Hanif Khan, March 2020 -
Germplasm characterization and trait Pramod Prasad Feb. 2027
discovery in wheat using genomics
approaches and its integration for
improving climate resilience, productivity
and nutritional quality
Sub-proeject-1 Biotic stress component
5.  Development of herbicide tolerant wheat =~ BRNS - DAE Dr. Satish Kumar Dr.Rajender Singh ~ 2023-2026
lines through physical mutagenesis
6.  Genetic and genomic characterization of ~ SERB-DST (ANRF) Dr. Satish Kumar - 2024-2027
resistance to Karnal Bunt of wheat
7.  Deciphering the genetic variability and DBT Dr. Om Parkash Dr. Pradeep Sharma  Sept.2023-
factors responsible for rhizosheath Ahlawat Sept. 2026
formation in wheat for drought stress
tolerance
8.  Artificial intelligence enabled biotic & NASF, ICAR, India Dr. PL Kashyap Dr. Anuj Kumar 2024-2027
abiotic stress detection and advisory
mobile application for crops
9.  Development of synthetic microbiome for ICAR-NBAIM, Mau Dr. Prem Lal Kashyap - 2024-2027
biotic stress and nutrient management in
wheat
10. CRP on conservation agriculture ICAR Dr. RS Chhokar Drs. SCGill, Jul, 2015-2026

11.

(Enhancing the productivity and
profitability of wheat-based conservation
agriculture systems)

Enhancing climate resilience and
ensuring food security with genome
editing tools

ICAR-EFC project

Dr. Mamrutha HM

Neeraj Kumar

Drs. Rinki
Rajender Singh
Vanita Pandey
Jayanth Kallugudi
Charu Lata Sharma

(ongoing)

2023-26
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S.N. Name of the project

Funding Agency

P1/CC-PI

Co-Pls

Duration

12.  Improvement of stress adaptive traits in ICAR-NICRA Dr. Mamrutha HM - 2022-Mar,2025
crops using endophytes under different
agroecology
13. CRP-Molecular Breeding to biotic and ICAR Dr. CN Mishra Dr. Satish Kumar 2020-25
abiotic stresses, yield and quality traits in
crop.
14.  Incentivizing Research - Molecular ICAR Dr. Sonia Sheoran Drs. Rinki, 2021-26
genetic analysis of resistance/tolerance to Raj Kumar
different stresses in rice, wheat, chickpea
and mustard including sheath blight
complex genomics- Wheat Component.
15. Development and promotion of natural RKVY, Haryana Dr. Anil Kumar Khippal  Drs. OP Ahlawat, 2023-2025
farming practices in wheat based PL Kahsyap,
cropping systems for sustainability and SC Tripathi,
climate resilience in Haryana Neeraj Kumar,
Mamrutha HM, SC
Gill, RS Chhokar,
Charu Lata, Rinki
16. CRP Biofortification in selected crops for ICAR Dr Sunil Kumar Drs. OP Gupta, 2014-ongoing
nutritional security (ICAR) (Component: Anuj Kumar, Vanita
Wheat) Pandey, CN Mishra,
BS Tyagi
17.  Cluster Demonstration of Climate DA&FW (NFSM Cell) Dr. Anuj Kumar Drs. CN Mishra, 2023- 2026
Resilient and Biofortified Wheat Varieties RS Chhokar,
Satyavir Singh,
Umesh Kamble
18.  CRP on Hybrid Technology - Wheat ICAR Dr. Sindhu Sareen Drs. BS Tyagi, Satish  2017-ongoing
Kumar, Pradeep
Sharma
19. Germplasm Characterization and Trait DBT Dr. Sindhu Sareen Drs. Vikas Gupta, March 2020 -
Discovery in Wheat using Genomics Charan Singh, Arun  Feb. 2025
Approaches and its Integration for Gupta &S. Sheoran
Improving Climate Resilience,
Productivity and Nutritional quality"
Sub Project-3: Evaluation of wheat
germplasm for abiotic stresses
20. Germplasm Characterization and Trait DBT Dr. OP Gupta Dr. BS Tyagi March 2020 -
Discovery in Wheat using Genomics Feb. 2025
Approaches and its Integration for
Improving Climate Resilience,
Productivity and Nutritional quality”
under mission programme of
"Characterisation of Genetic Resources”
Sub Project-3: Quality

i
ICAR
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S.N. Name of the project Funding Agency P1/CC-PI Co-Pls Duration
21. CRP on Agrobiodiversity (Wheat) ICAR (NBPGR) Dr. Arun Gupta Drs. Ravindra Since 2021
Kumar, (Ongoing)
Vanita Pandey,
Rakesh Kumar
Bairwa, OP
Gangwar
22. ICAR Seed Project- Seed Production in ICAR Dr. Amit Sharma Drs. Umesh Kamble, Mar 2008
Agri. Crops Rakesh K. Bairwa (ongoing)
23. Tribal-Sub-Plan (TSP) project on Ministry of Agriculture Dr. Satyavir Singh Drs. Anuj Kumar, Since 2015
Improving the Socio-economic condition & Farmers’Welfare AK Khippal,
and livelihood of tribes in India through Raj Kumar
extension education and development
programmes
24. Frontline Demonstrations on Barley Ministry of Agriculture Dr. Satyavir Singh Drs. Anuj Kumar Ongoing
& Farmers' Welfare AK Khippal
Raj Kumar
25. Intellectual Property and Technology ICAR-NAIF Dr. Vikas Gupta Drs. Umesh Kamble, Ongoing
Ongoing Management (IP&TM) IPR (NAIF), Anuj Kumar (FT)
Component-|
26. Creating state of the art diagnostic facility = RKVY, Haryana Dr. Ravindra Kumar Drs. Amit Sharma, 2024-25
for Karnal bunt in wheat to facilitate BS Tyagi
wheat trade for disease free regions
benefitting farmers of Haryana
27. Establishing of an agri-preneurship cum RKVY, Haryana Dr. Sunil Kumar Drs. Vanita Pandey,  2024-25
food processing centre for wheat-based Anuj Kumar, Vikas
products to enhance the income of small Gupta, Anuj Kumar
and marginal farmers of Haryana (Sr.), OP Gupta
Externally funded project (International Agencies)
S.No. Name of the Project Funding Agency P CO-PIs Duration Budget
(Rs Lakhs)
1. Establishment of Nitrogen-efficient  JICA and JIRCAS Japan Dr.CN Mishra Drs. Ravindra Singh 2022-27 400
wheat production systems in Indo- Shekhawat (from
Gangetic Plains by the deployment 17.07.2025), Rinki
of BNI- technology. (from 17.07.2025),
BS Tyagi (till 30.04.2025),
HM Mamrutha
(till 12.06.2025)
2. Accelerating the Mainstreaming of ~ CIMMYT Mexico Dr.CN Mishra Drs. BS Tyagi 2021-25 104
Elevated Zinc in Global Wheat (Till 30.04.2025),
Breeding: A “Fluoride in the OP Gupta
Water” Approach to Nutrition
3. Crop Sustain project to verify global CIMMYT, Mexico & Dr CN Mishra - 2025-2028 359

potential of Biological Nitrification =~ NOVO Nordisk
Inhibition (BNI) Foundation
(Denmark)
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D. Contract Research Projects

S. No. Name of the project Funding Agency Pl Duration
1. Mapping of major soil borne Syngenta India Pvt Ltd. Dr. Prem Lal Kashyap 2024-2026
pathogens in wheat based cropping
systems in India
2. Evaluation of Pinoxaden 5% + Syngenta India Ltd. Dr. RS Chhokar 2022-2025
Metribuzin 17.5% EC (225 g/L W/V)
for weed control in wheat (Contract
Research Project)
3. Response of wheat to the application Smartchem Technologies Ltd. Dr. Mamrutha HM 2023-2025
of bio-stimulants through foliar spray
in terms of growth, yield, and quality
of grains
4. Bioefficacy of NU-1 and NU-2 for M/s Ray Nano Science & Research Centre Dr. SCGill 2025-2027
improving nitrogen use efficiency in
wheat (Project No: [IWBR/CRP/RM-89)

5. Efficacy of IIL 355 against weeds in  Insecticides India Ltd. Dr. RS Chhokar 2025-2027
wheat (Project No: IWBR/CRP/RM-90)
6. Efficacy of HIL25H-APM against Heranba Industries Ltd., Dr. RS Chhokar 2025-2027

weeds in wheat
(Project No: IIWBR/CRP/RM-91)

7. Efficacy of flufenacet 500 g/l SCand  Cropnosys India Pvt Ltd. Dr. RS Chhokar 2025-2027
pyroxasulfone 63.75g/l + metamitron
350 g/l SC against weeds in wheat
(Project No: IIWBR/CRP/RM-92)

8. Efficacy of IIH-224 against weeds in  Indofil India Ltd Dr. RS Chhokar 2025-2027
wheat (Project No: [IWBR/CRP/RM-93)




18 PUBLICATIONS

The ICAR-IIWBR staff is involved in publishing high
impact research papers, books, book chapters, reports,
bulletins, policy papers, and popular/technical articles
impacting society in terms of knowledge and

awareness. The numbers of these publications are
given in table below followed by the list of research
publications with their NAAS ratings:

S.no. Type of publication Number(s)
1. Research publications with NAAS rating/impact factor 59
2. Books/Edited books 07
3. Book Chapters 16
4. Technical Report/ Research Bulletins/ Technical Bulletins/ 23
Extension Bulletins/ Folders/ Leaflets/ Training Manual
5. Popular Article/Technical Article 21
6. Souvenir articles 07
7. Policy Paper 01
8. e-Publications 03

Research publications with NAAS rating/impact
factor:

Ahlawat, O. P, Walia, N., Sheoran, S., Venkatesh, K,
Sharma, P, Mamrutha, H. M., Rinki, Tiwari, R., & Singh, G.
(2025). Alleviating drought stress tolerance in a
sensitive genotype of wheat (Triticum aestivum L.)
through exogenous application of root exudates.
Communications in Soil Science and Plant Analysis,
56(13), 2052-2065.https:/ /doi.org/ 10.1080/
00103624.2025.2489117 [NAAS Rating: 7.30]

Bawari, M. R,, Beniwal, R. S., Gangwar, O. P, Prasad, P, &
Singh, A. (2025). Genetic and phenotypic evaluation of
wheat genotypes for stripe rust resistance. Journal of
Plant Pathology. https://doi.org/10.1007/542161-025-
02020-y[NAAS Rating: 8.20]

Brasier, C. M., Griinwald, N. J,, Bourret, T. B., Govers, F.,
Scanu, B., Cooke, D. E. L., Bose, T., Prasad, P. (2025).
Preserving the biologically coherent generic concept
of Phytophthora, 'Plant Destroyer. Phytopathology.
https://doi.org/10.1094/PHYTO-11-24-0372-LE
[NAAS Rating: 8.60]

Chakraborty, S., Mahapatra, S., Hooi, A. B., Tejabhushan,
B., Alam, S. K. H., & Kashyap, P. L. (2025). Unveiling the
role of phenol and defense-related enzymes in host
resistance to spot blotch x wheat pathosystem. Cereal
Research Communications, 53, 2401-2417. [NAAS
Rating:7.60]

Chetan, K. K., Singh, V. K., Gangwar, O. P, Kallugudi, J.,
Sharma, S., Bashyal, B. M., Saharan, M. S., Nishanth, &
Bharani, M. M. (2025). Comparative defense profiling in
wheat near-isogenic lines reveals mechanistic diversity
among stripe rust resistance (Yr) genes. Physiological
and Molecular Plant Pathology, 140, 102881.
https://doi.org/10.1016/j.pmpp.2025.102881 [NAAS
Rating:8.80]

Chhokar, P. K., Chaudhary, A., Prajapat, K., & Chhokar, R.
S. (2025). Management practices to control multiple
herbicide-resistant Phalaris minor in wheat. Weed
Biology and Management, 25(3), e70006. [NAAS
Rating:7.30]

Das, U., Ansari, M. A., Ghosh, S., Patnaik, N. M., & Maji, S.
(2025). Determinants of farm household resilience and
its impact on climate-smart agriculture performance.
Agricultural Systems, 227, 104370. [NAAS Rating:
12.10]

Duhan, P, Dua, M., Lata, C., Gupta, B., & Bansal, P. (2025).
Biological macromolecules in bioremediation:
Exploring OMICs approaches for environmental
cleanup. Ecological Genetics and Genomics, 100434.

Gangwar, O. P, Kumar, S., Bhardwaj, S. C, Prasad, P,
Khan, H., Manjul, A. S., Lata, C,, Kallugudi, J., Tiwari, R., &
Adhikari, S. (2025). Pathotype characterization and
geographical distribution of Puccinia striiformis f. sp.
tritici in north India. Plant Disease. https://doi.org/
10.1094/PDIS-07-25-1474-RE[NAAS Rating: 10.40]



Gupta, O. P, Singh, A., Malik, A., Pandey, V., Kumar, S.,
Ram, S., & Tiwari, R. (2025). A multifaceted analysis of
wheat genotypes, fortification, and processing on iron
and zinc bioavailability. Food Chemistry, 473, 142907.
https://doi.org/10.1016/j.foodchem.2025.142907
[NAAS Rating: 14.50]

Jan, I, Kumar, K., Kumar, A., Gautam, T,, Singh, R.,, &
Prasad, P. (2025). Pyramiding of genes/QTL for
resistance against three rusts and high grain protein
content in wheat. Plant Breeding, 1-14. https://doi.org/
10.1111/pbr.70004 [NAAS Rating:7.50]

Kashyap, P. L., & Sarim, K. M. (2025). Editorial: Microbial
stress mitigation and crop improvement using
multiomics holistic approach. Frontiers in Microbiology,
16, 1682186. https:/ /doi.org/10.3389
/fmicb.2025.1682186 [NAAS Rating: 10.00]

Kashyap, P.L., Kumar, S., Khanna, A., Jasrotia, P, & Singh,
G. (2025). Sustainable microbial solutions for
managing fungal threats in wheat. World Journal of
Microbiology and Biotechnology, 41(3), 79. [INAAS
Rating: 10.00]

Kaur, A.,, Nimbal, S., Munjal, R., Sharma, P, Ahlawat, O. P,
Tiwari, R., Kumar, V., Singh, S. K., & Gupta, V. (2025).
Characterizing wheat genotypes for heat stress
tolerance. Plant Physiology Reports, 30, 913-927.
[NAAS Rating:7.50]

Khan, H., Parkash, O., Mamrutha, H. M., Bairwa, R. K,,
Mishra, C. N., Kumar, R., Jasrotia, P, Kumar, S.,
Krishnappa, G., Ahlawat, O. P, & Singh, G. (2025). Foliar
application of chlormequat chloride improves lodging
resistance in wheat. Plant Physiology Reports, 30,
199-205.[NAAS Rating:7.50]

Kharub, A.S.,Ram, H., Singh, B., Yadav, M. R,, Singh, S.B.,
Kumar, N.,Chander, S., &Singh, G. (2025).Improving the
growth and productivity of barley through genotypes
and sowing time scheduling in sub-tropical humid
climate. Journal of Cereal Research, 17(3), 280-289.
https://doi.org/10.25174/2582-2675/2025/144729
[NAAS Rating: 5.05]

Khera, S., Kumar, P, Tripathi, S. B., Jacob, S. R., Kumar, D.,
Singh, C., Bhardwaj, R., Ahlawat, S.P, Rana, J. C., &Riar, A.
(2025). Biochemical and agro-morphological traits-
based mining for malt barley germplasm. Frontiers in
Nutrition, 12,1480708.[NAAS Rating: 10.00]
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Krishnappa, G., Khan, H., Pathy, T. L., Gupta, A.,
Mahendru-Singh, A., Ahlawat, A. K., & Tiwari, R. (2026).
Deciphering low nitrogen tolerance of wheat in mega-
environments. European Journal of Agronomy, 173,
127919. https://doi.org/10.1016/j.€ja.2025.127919
[NAAS Rating: 10.50]

Kumar, A., Sharma, G. K., Vashishth, R., Semwal, A. D., &
Devi, H. M. (2025). Impact of herbal mix incorporation
on biscuit attributes. Journal of Cereal Research, 17(1),
63-73.[NAAS Rating: 5.05]

Kumar, D., Gupta, O.P, Narwal, S., Singla, A., Tiwari, R.K.,
Kumar, R., & Lal, M. K. (2025). Barley grain p-glucans:
Unravelling the biochemistry and molecular biology of
mixed linkage B-glucans for health and the malting
industry. International Journal of Food Science &
Technology, 60(1), vvaf109.[NAAS Rating: 8.60]

Kumar, D., Gupta, O.P, Pal,R.,Verma,R.P.S., &Singh, G.P.
(2025). Barley B-amylase: Effect of genotype and
growing location. Journal of Cereal Research, 17(2),
200-205.[NAAS Rating: 5.05]

Kumar, D., Thakur, G., Singh, P, Dutt, S., Singh, M., Kumar,
D., & Singh, B. (2025). Biofuel production from starchy
crops: Advanced technology and current perspectives.
Archives of Microbiology,207,220.[NAAS Rating: 8.30]
Kumar, P, Kumar, V., Gupta, A., Rinki, Singh, C, Tyagi, B.
S., & Singh, G. (2025). Exploring variability for lodging
tolerance using stem architectural traits in bread
wheat. Plant Physiology Reports, 30, 369-378. [NAAS
Rating:7.50]

Kumar, V., Kumar, P, Gupta, A., Kumari, J., Singh, C,
Bairwa, R.K,, Tyaqi, B.S.,Singh, G.P, Singh, G., &Tiwari, R.
(2025). Creation of a core set of durum wheat
accessions based on agro-morphological traits with
maximum diversity and lower redundancy. Plant
Genetic Resources: Characterization and Utilization.
https://doi.org/10.1017/51479262125100208 [NAAS
Rating:7.20]

Kumar, V., Shekhawat, P. S., Kumar, S., Gangwar, O. P,
Tyadqi, B. S., Gupta, A., Gupta, V., & Singh, G. P. (2025).
Inheritance studies for stripe rust and identification of
multiple rust resistant genotypes in bread wheat
(Triticum aestivum). Indian Journal of Agricultural
Sciences, 95(4), 371-375. https://doi.org/
10.56093/ijas.v95i4.154766 [NAAS Rating:6.30]



Kumar, V., Singh, V., Dodake, S. S., Magar, N.,
Yashavanthakumar, K. J., Gupta, A., Tyagi, B. S., Sareen,
S., Gupta, V., Singh, G., Kumar, S., & Singh, G. P. (2025).
Multivariate analysis of heat stress indices to assess
bread wheat (Triticum aestivum L.) germplasm under
timely and late sown conditions. Journal of Agronomy
and Crop Science. https://doi.org/10.1111/jac.70150
[NAAS Rating:9.70]

Kumaran, V., Pradhan, A. K., Budhlakoti, N., Sharma, D.,
Mohapatra, A., Mishra, D.C., Jha, G.K,, Singh, A.K., Mir,R.
R., Gangwar, O. P, Prasad, P, et al. (2025). Genomic
prediction paves way for the identification of multiple
rust resistant genotypes in bread wheat (Triticum
aestivum L.). Plant Disease. https://doi.org/
10.1094/PDIS-08-25-1673-RE[NAAS Rating: 10.40]

Kumari, P, Jasrotia, P, Maanju, S., Sareen, S., & Kumar, D.
(2025). Antioxidant enzyme responses in different
wheat species infested with the corn leaf aphid,
Rhopalosiphum maidis Fitch. Frontiers in Plant Science,
16, 1693782. https:/ /doi.org /10.3389/ fpls.2025.
1693782 [NAAS Rating: 10.10]

Leharwan, M., Singh, A. K., Kumar, A., Kashyap, P. L.,
Kumar, S., Singh, R., & Gangwar, O. P. (2025).
Phenotyping and deciphering genetic resistance to
yellow rust in wheat through marker-assisted analysis.
Physiological and Molecular Plant Pathology, 139,
102757.[NAAS Rating: 8.80]

Manjunatha, B. L., Kumar, M. S., Hajong, D., Shekhawat,
R. S., & Tanwar, S. P. S. (2025). Historical changes
affecting pastoralism in Banni grasslands and
contemporary priorities of the pastoralists. Range
Management and Agroforestry, 46(1), 8-15.
https://doi.org/10.59515/rma.2025.v46.i1.02 [NAAS
Rating:6.80]

Meena, R. P, Kumar, V., Venkatesh, K., Sujatha, H. T,
Tripathi, S. C., Nargund, R., & Nataraj, V. (2025). Multi-
trait-based identification of water use efficient
genotypes in bread wheat (Triticum aestivum L.). Indian
Journal of Genetics and Plant Breeding, 85(3), 418-425.
[NAAS Rating:7.00]

Mishra, C. N., Pawar, S. K., Sharma, S., Thakur, A,
Sabhyata, S., Mishra, S., Kumar, S., Gupta, O. P, Joshi, A.
K., & Tiwari, R. (2025). Transcriptomic analysis to
understand the nitrogen stress response mechanismin
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BNI-enabled wheat. International Journal of Molecular
Sciences, 26(10), 4610. https:// doi.org/ 10.3390/ i
jms26104610[NAAS Rating: 10.90]

Murugan, G., Das, B.K., Murugasamy, S., Paramasivan, J.,
Vishwakarma, G., Shitre, A. S., Prasad, P, & Kumaran, V.
(2025). Phenotypic and genotypic characterization of
electron beam treated inter-specific (Triticum dicoccum
Schrank x Triticum carthlicum Nevski) lines of emmer
wheat for leaf rust and stem rust resistance. International
Journal of Radiation Biology, 1-12. https:/ /doi.org/
10.1080/09553002.2025.2494547 [NAAS Rating: 8.10]

34. Nagpal, K., Jasrotia, P, Jaglan, M. S., Kashyap, P. L.,
Maanju, S., & Kumar, S. (2025). Molecular detection tool
for prompt, reliable and precise diagnosis of the rice
weevil, Sitophilus oryzae (Linnaeus) infestation in
wheat. Frontiers in Plant Science, 16, 1628692. [NAAS
Rating:10.10]

Nisha, R., Shajitha, P, Sivasamy, M., Jayaprakash, P,
Vikas, V. K., Jha, S., Mallick, N., Yadav, R., Bhardwaj, S. C.,
Gangwar, O. P, Vijaishree, S., Geetha, M., Peter, J., Balaji,
V., & Gokulakrishna, M. (2025). The Aegilops ventricosa
derived 2NvS translocation for enhanced defense
against multiple diseases in wheat. Journal of Crop
Science and Biotechnology, 28, 177-189. [Impact
factor:1.5]

Patil, S. P, Krishna, H., Devate, N. B., Manjunath, K. K.,
Kumar, P. V., Chauhan, D., Singh, S., Khan, H., Mishra, C.
N., Jain, N., & Singh, G. P. (2025). Deciphering the
genetic basis of grain iron and zinc content in wheat
using GWAS. PLOS ONE, 20(8), e0329578. [NAAS
Rating: 8.90]

Patnaik, N.M.,Meena, B.S., Das, U., Das, A., Acharya, P, Kar,
P, & Kumar, V. (2025). Productive and reproductive
performance of livestock reared in drought- and flood-
prone areas of Odisha: A comparative analysis. Indian
Journal of Dairy Science, 78(5), 478-484. [NAAS Rating:
6.20]

Patnaik, N. M., Pandey, D.K., Das, U., & Acharya, P.(2025).
Balancing livestock production and environmental
sustainability: Insights from the Indian context. Current
Science, 129(7).[INAAS Rating:7.10]

Patwa, N., Pandey, V., Gupta, O. P, Yaday, A., Kumar, S.,
Ram, S. & Tiwari, R.. (2025). Unveiling salt stress
responses at early vegetative stage: Growth



parameters, oxidative stress response, and starch
synthesis in wheat genotypes. Journal of Soil Science
and Plant Nutrition. https://doi.org/10.1007/s42729-
025-02752-x[NAAS Rating: 9.40]

Ram, D., Pandey, D. K., & Das, U. (2025). Examining the
relationship between entrepreneurial orientation and
performance of vegetable growers in Bangladesh.
Journal of Agribusiness in Developing and Emerging
Economies. https://doi.org/10.1108/JADEE-08-2024-
0252[NAAS Rating: 8.40]

Ramesh, G.V., Kaur, J,, Singla, D., Chhuneja, P, Saharan,
A., Gangwar, O. P, Bala, R, Mir, R. R,, & Tak, P. S. (2025).
Use of field pathogenomics approach for Puccinia
striiformis f. sp. tritici race identification and
phylogenomic delineation in North India. World
Journal of Microbiology and Biotechnology, 41, 166.
[NAAS Rating: 10.00]

Rani, P, Mamrutha, H. M., Wadhwa, Z., Kumar, Y., Khobra,
R.,Reddy, K. G., Parkash, O., &Tiwari, R. (2025). Radiation
use efficiency: Unrevealing its potential for crop yield
optimization. Journal of Cereal Research, 17(1). INAAS
Rating:5.05]

Rani, P, Mamrutha, H. M., Wadhwa, Z., Kumar, Y., Kumar,
A., Khobra, R., Sharma, A. K., Ahlawat, O. P, & Tiwari, R.
(2025). Low- and high-throughput phenotyping for
radiation use efficiency and its importance. Plant
Physiology Reports, 30,491-502.[NAAS Rating: 7.50]

Rathore, V.S, Nathawat, N. S., Bhardwaj, S., Yadav, B. M.,
Kumar, M., Shekhawat,R.S., Kumar, D., Lal, B., & Gautam,
P. (2025). Water—energy nexus and GHG emissions of
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2( PERSONNEL

Headquarter, Karnal

Director

Dr.RatanTiwari

Directorcell

Smt. Shakuntla, PS to Director
Sh.SunderLal, TO

Sh. Aman Kumar, SSS

Crop Improvement

Scientific staff

Dr. OP Ahlawat, Pr. Scientist & PI (Till 08/12/2025)
Dr. Arun Gupta, Pr.Scientist & PI(Since 09/12/2025)
Dr.Sindhu Sareen, Pr. Scientist
Dr.Raj Kumar, Pr.Scientist
Dr.Rajender Singh, Pr.Scientist
Dr.Binay Kumar Singh, Pr. Scientist
Dr. Amit Kumar Sharma, Pr. Scientist
Dr.Sonia Sheoran, Pr. Scientist
Dr.Hanif Khan, Pr.Scientist

Dr. Satish Kumar, Sr. Scientist
Dr.Charan Singh, Sr. Scientist
Dr.CN Mishra, Sr. Scientist
Dr.Vikas Gupta, Sr. Scientist
Dr.Umesh RKamble, Sr. Scientist
Dr.Rinki, Sr. Scientist

Dr.Rakesh Bairwa, Scientist
Dr.RajeswariV, Scientist
Technical & Supporting staff
Sh.Surendra Singh, CTO
Sh.Yogesh Kumar, CTO

Sh.Yogesh Sharma, CTO

Sh.P Chandrababu, ACTO
Dr.Rajendra Kumar, ACTO

Sh.Om Prakash, TO

Sh.Suresh Kumar, TO

Sh.Rajesh Kumar, TO

Sh.Rahul, Technician

Sh. Abhilash Kumar, Technician
Sh. Mohit Dhaka, Technician
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Sh.RaviRanjan Kumar, Technician
Smt. Amresh, SSS

Crop Protection

Scientific staff

Dr.Pradeep Sharma, Pr. Scientist &Pl
Dr.Pram Lal Kashyap, Sr. Scientist
Dr.Ravindra Kumar, Sr. Scientist
Dr.Charu Lata, Scientist
Dr.Karshanal J, Scientist

Technical & Supporting staff
Sh.IshwarSingh, TO

Sh.Bhal Singh, TO

Resource Management

Scientific staff

Dr.SCGill, Pr.Scientist &Pl

Dr.RS Chhokar, Pr.Scientist

Dr. AnilKhippal, Pr. Scientist
Dr.NeerajKumar, Scientist
Technical & Supporting staff
Sh.Rajinder Pal Sharma, TO

Sh. Ambarish Kumar Patel, Technician
Sh.Lakhwinder Singh, SSS

Quality and Basic Sciences
Scientificstaff

Dr.Sunil Kumar, Pr. Scientist & PI
Dr.Dinesh Kumar, Pr. Scientist
Dr.Om Prakash Gupta, Sr. Scientist
Dr. AnujKumar, Sr.Scientist
Dr.Vanita Pandey, Scientist (SS)
Technical & Supporting staff
Sh.Vijay Singh,TO

Social Sciences

Scientific staff

Dr. Satyavir Singh, Pr. Scientist &PI (Till 30/09/2025)
Dr. AnujKumar, Pr.Scientist &PI(Since 01/10/2025)
Dr. AjayVerma, Pr.Scientist
Dr.Suman Lata, Pr. Scientist



Dr.RavindraS.Shekhawat, Sr. Scientist
Dr.UshaDas, Scientist

Technical & Supporting staff
Dr.Mangal Singh, CTO
Dr.Ramesh Chand, CTO
Sh.Harinder Kumar, SSS

Barley Improvement
Scientificstaff

Dr.OmVir Singh, Pr.Scientist &PI (Till05/11/2025)
Dr.ChuniLal, Pr.Scientist & Pl (Since 06/11/2025)
Dr.Jogendra Singh, Pr.Scientist
Dr.Lokendra Kumar, Pr. Scientist
Dr.Rekha Malik, Pr. Scientist
Technical & Supporting staff
Sh.Rampal Saini, Technician
Sh.Raguhraj Pratap, Technician
PMECell

Dr.Hanif Khan, Officer-In-charge
Dr.Ramesh Chand, CTO
Administration
Sh.RaviKDobriyal, CAO

Sh. Sunil Kumar, AAO

Sh.Ramesh Kumar, AAO
Smt.PromilaVerma, AAO
Sh.Ramesh Chand, Asstt.
Sh.AmarSingh, Asstt.
Sh.SunilKumar, UDC

Sh.Naresh Kumar, UDC

Smt.Hem Lata, Private Secretary
Smt.Komal, Asstt.

Sh.Lakshya Bhardwaj, Asstt.
Sh.BiruRam, SSS

Sh.Desh Raj, SSS

Sh.Hawa Singh, SSS

Accounts and Audit

Smt.Neha, CFAO

Smt. Sushila, Asstt.

Sh.Krishan Pal,UDC

Sh.Sahil Kundu, Asstt.
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Sh.SonuSaini, Asstt.

Sh.Ramu Shah, SSS

Library

Dr. Ajay Verma, Officer-In-charge

Sh. Abhay Nagar, CTO

Farm Section

Dr.Vikas Gupta, Officer-In-charge
Dr.Rajendra Kumar, ACTO

Sh.Hawa Singh, SSS

Vehicle Section

Sh.Ramesh Chand, Asstt.&In-charge
Sh.Ram Jawari, TO

Sh.Kehar Singh, TO

Sh.Rajbir Singh, TO
Sh.SunderLal, TO

Sh.Vinod Kumar, STA

Regional Station, Flowerdale, Shimla
Scientific staff

Dr. OP Gangwar, Sr. Scientist & In-Charge (Till
12/06/2025)

Dr. Pramod Prasad, Sr. Scientist & In-Charge (Since
13/06/2025)

Dr. JayantKullugudi, Scientist
Technical & Supporting staff
Dr.Subhodh Kumar, ACTO
Sh.Swaroop Chand, Technician

Sh. Mukesh Kumar Mahato, Technician
Administrative staff

Sh. Anil Kumar, UDC

Regional Station, Dalang Maidan, Lahaul & Spiti
Scientific staff

Dr.Charan Singh, In-charge

Technical staff

Sh. Nand Lal, Sr. Tech.

Seed and Research Farm, Hisar
Scientificstaff

Dr. S.K. Bishnoi, Scientist, In-charge
Dr S.C. Tripathi, Pr. Scientist



2T STAFF POSITION AND FINANCE

Staff position as on 31" December 2025

Scientific cadre strength

Designation Sanctioned Filled Vacant
IIWBR, Karnal and Seed and Research Farm, Hisar
Director 01 01 =
Principal Scientist 05 03 T+1*
Senior Scientist 12 08 3+1*
Scientist 42 30 12
IIWBR Regional Station, Shimla
Principal Scientist 01 - 01
Scientist 05 04 01
IIWBR Regional Station, Dalang Maidan
Scientist 01 = 01
Total 67 (66+1) 46 (45+1) 21
*Two positions on lien
Administrative cadre strength
Designation Sanctioned Filled Vacant
IIWBR, Karnal
CAO 01 01 -
AD(OL) 01 - 01
CF&AO 01 01 -
AO 01 = 01
AAO 03 03 -
FAO 01 - 01
PPS 01 01 -
Assistant 12 08 04
ubC 05 03 02
LDC 06 - 06
PS 01 01 -
PA 03 = 03
Steno Grlll - 01* -
Total 36 18 18

*As per the revised cadre strength this position has been abolished from the Institute cadre and the surplus personnel is being adjusted

against other unfilled position.

Technical cadre strength

Designation Sanctioned Filled Vacant

A.l1IWBR, Karnal

T-3(Cat.ll) 19 09 10

T-1(Cat.l) 23 18 05

B.IIWBRRegional Station, Shimla

T-3(Cat.ll) 02 01 01

T-1(Cat.l) 03 02 01

C.IIWBR Regional Station, Dalang Maidan

T-1(Cat.l) 01 01 =

Total (A+B+C) 48 31 17
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Skilled supporting staff cadre strength
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Station Sanctioned Filled Vacant
IIWBR, Karnal 18 08 10
Total 18 08 10
Summary

Cadre Sanctioned Filled Vacant
Director 01 01 -
Scientific 66 45 21
Technical 48 31 17
Administrative 36 18* 18
Skilled supporting staff 18 08 10
Total staff 169 103 66

*one steno is surplus.

Resource Generation

FINANCE

Resource Generation Through Commercialization of Technologies

Commercialization of Wheat varieties was carried out through granting of licenses under MoA with
differentprivate seed companies and registered seed growers. A total of 180 MoAs were signed with different

stakeholders for production and distribution of seeds of the following wheat varieties.
1.

7.

S T

DBW187
DBW222
DBW303
DBW316
DBW327
DBW359
DBW370

42 Agreements
43 Agreements
07 Agreement

02 Agreements
49 Agreements
03Agreements

01 Agreements

8.
9.

10.
11.
12.
13.
14.

DBW371
DBW372
DBW377
DBW386
DBW443
JKW261
DBWB223

03 Agreements
14 Agreements
06 Agreements
06 Agreements
01 Agreements
01 Agreements

02 Agreements

A total revenue of Rs. 9080000- (Ninety Lakhs Eighty Thousand rupees only) was generated through
commercialization of wheat varieties.

Expenditure Statement upto 31-03-2025 (Rs. In Lakhs)

ICAR-IIWBR, KARNAL

Name of Scheme HEAD

BE RE
2024-25 2024-25

EXPENDITURE

Other than NEH, = NEH
TSP & SCSP

1. IWBR, KARNAL Grants in Aid - Capital
Grants in Aid - Salaries
Grants in Aid - General :-

(1) Pension - 1270
(2) Others - 4234

TOTAL-1

266.00 226.00
2850.00 2431.00

400.00 383.17
947.30 930.54
4463.30 3970.71

0.00
0.0

0.0

125.00 9.89
125.00 9.89

Total % of EXP.
Expenditure Against RE
SCSP
16.00 226.00 100.00%
2431.00 100.00%
383.17 100.00%
40.00 930.43 99.99%
56.00 3970.60 100.00%
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Nameof HEAD BE RE EXPENDITURE Total % of EXP.
Scheme 2024-25 2024-25 Expenditure Against RE
Other than NEH, NEH TSP SCSP
TSP & SCSP
2. AICRP Grants in Aid - Capital 14.00 14.00 14.00 0.00 0.0 0.0 14.00 100.00%
(Wheat &  Grants in Aid - Salaries 1950.00 1423.17 1423.17 0.00 0.0 0.0 1423.17 100.00%
Barley) Grants in Aid - General :-
(1) Pension 0.0 0.0 0.0 0.0 00 0.0 0.00 0.00%
(2) Others 311.00 311.00 225.00 40.00 20.00 26.00 311.00 100.00%
TOTAL-2 2275.00 1748.17 1662.17 40.00 20.00 26.00 1748.17 100.00%
GRAND TOTAL (1+2) 673830 5718.88 5441.88 165.00 29.89 82.00 5718.77 100.00%
Expenditure Statement upto 31-12-2025 (Rs. In Lakhs)
ICAR-IIWBR, KARNAL
Name of HEAD BE Remittance EXPENDITURE Total % of EXP. % of EXP.
Scheme 2025-26 upto Exp. Against  Against
31.12.25 Otherthan NEH, NEH TSP SCSP BE RE
TSP & SCSP
IIWBR, KARNAL Grants in Aid - Capital  266.00 199.48 80.70 000 0.0 394 84.64 32% 42%
Grants in Aid - Salaries 2510.00 1942.75 2079.11 00 0.0 0.0 2079.11 83% 107%
Grants in Aid - General :-
(1) Pension - 1270 368.00 342.00 294.56 00 00 00 29456 80% 86%
(2) Others - 4234 936.50 702.34 566.28 82.02 2.79 2455 67564 72% 96%
TOTAL-1 4080.50 3186.57 3020.65 82.02 2.79 28.49 3133.95 77% 98%
Name of HEAD BE Remittance EXPENDITURE Total % of EXP. % of EXP.
Scheme 2025-26 upto Exp. Against Against
31.12.25 Otherthan NEH, NEH TSP SCSP BE RE
TSP & SCSP
AICRP Grants in Aid - Capital  4.00 3.00 2.00 000 0.0 00 2.00 50% 67%
(Wheat & Grants in Aid - Salaries  1440.00 1689.79 1689.79 0.00 0.0 00 1689.79  117% 100%
Barley) Grants in Aid - General :-
(1) Pension 0.0 0.0 0.0 0.0 00 0.0 0.00 0% 0%
(2) Others 329.60 247.19 148.05 37.50 18.73 37.50 241.78 73% 98%
TOTAL-2 1773.60 1939.98 1839.84 37.50 18.73 37.50 1933.57 109% 100%
GRAND TOTAL (1+2) 5854.10 5126.55 4860.49 119.5221.52 65.99 5067.52 87% 99%
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Joining

Smt. Neha, CA&FO, joined ICAR-IIWBR, Karnal w.e.f.
28.01.2025

Dr.Dinesh Kumar, Principal Scientist, joined ICAR-IIWBR,
Karnalw.e.f.01.03.2025

Dr. Ravindra Singh Shekhawat, Senior Scientist, joined
ICAR-IIWBR, Karnal w.e.f. 19.05.2025

Dr.Charu Lata, Scientist, joined ICAR-IIWBR, Karnal w.e.f.
16.06.2025

Dr. Karshanal J., Scientist, joined ICAR-IIWBR, Karnal
w.e.f.07-07-2025

Sh. Lakshay, Assistant, joined ICAR-IIWBR, Karnal w.e.f.
06.08.2025

Ms. Komal, Assistant, joined ICAR-IIWBR, Karnal w.e.f.
08.09.2025

Sh. Sonu Saini, Assistant, joined ICAR-IIWBR, Karnal
w.e.f.08.09.2025

Dr. Usha Das, Scientist, joined ICAR-IIWBR, Karnal w.e.f.
27.10.2025

Dr. Rajeswari V., Scientist, joined ICAR-IIWBR, Karnal
w.e.f.05.12.2025

Transfer/Outward movement

Dr. Mamrutha H.M, (Sr. Sci.), transferred to ICAR-NISST,
R.S.Bengaluruon 12.06.2025

JOINING, PROMOTIONS,
TRANSFERS AND RETIREMENTS

Ms. Nisha, Assistant, transferred to ICAR-IARI, New Delhi
on 07.08.2025

Mes. Kirti Gupta, (T-1), selected as Technical Resignation
Controller of Defence Accounts, Meerut on 28.08.25

Ms. Shruti, Assistant, transferred to ICAR-IARI, New Delhi
on 04.09.2025

Superannuation

Sh. Khem Chand, SSS, ICAR-IIWBR, Karnal,
superannuated on 28.02.2025

Dr. B.S Tyagi, Principal Scientist, ICAR-IIWBR, Karnal,
superannuated on 30.04.2025

Smt. Shanti Devi, SSS, ICAR-IIWBR, Karnal
superannuated on 30.04.2025

Sh. Rajinder Kumar Sharma, TO, ICAR-IIWBR, Karnal
superannuated on31.07.2025

Smt. Sunita Jaswal, CTO, ICAR-IIWBR, Karnal,
superannuatedon 11.08.2025

Dr. Satyavir Singh, Principal Scientist, ICAR-IIWBR,
Karnal, superannuated on 30.09.2025

Sh.PHPVerma, CTO, ICAR-IIWBR, Karnal, superannuated
on31.10.2025

Sh. Subash Chand, (AO), ICAR-IIWBR, Karnal,
superannuated on31.10.2025
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