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Soybean, a crop acknowledged os wehicle of socio-economic
transformation of millions of small and marginal farmers of India contributed
onethird tototal oilseeds produced inthe country during 2025-26. Itis playing
a very crucial roleinreducing edible oilimports and also supports various soy
lrased industries by providing row materials, A record 15.27 MT soybean
production was ochieved during 2024-25 from 12.87 million ha with a
productivity of 1172 kg/ha. First advance estimates however indicate a slight
decline in production reaching to 14.27 MT during 2025-25. However, it is a
matter of concern that the average national productivity is stagnont for the
lost many years. But it is noteworthy to mention that the vield levels of kharif
2025 has experienced adverse weather conditions. similarly, the productivity
of soybeanin Madhya Pradesh which alone contribute (45.8% tothe total aren

K. H. singh of the country) has offected due to disease incidences particularly

- anthracnose and Rhizoctonia Aerial Blight in addition to Yellow Mosaic
Director Disease.

It is very important thot there is a need of increasing the national average

production and productivity of soybean to meet out the future demand which

are the challenges before the scientists. The task is more difficult considering

varous biotic and abiotic stresses being frequently experienced now o days. The scientists of ICAR-MNational
Soybean Research Institute (formerly ICAR-Indian Institute of Soybean Research) are actively working to
tacklethese challengesthroughtheir research programmes targeting to develop high-yielding, trait-specific
varieties that ore resistant /tolerant to biotic and obictic stresses. The institute hastriedto strengthen the seed
production and its delivery mechanismfor promoeting the newly released soybeanvarieties throughformal as

well as informal ways. The institute is distributing minikits of seed of new soybean varieties (NRC 150, NRC 142,
J5 23-03, JS 22-12 etc.) on the occasion of Rashtriya Kisan Diwas being organized on 23rd December every
year since 2023, a platform for soybean farmers of far-off areas to buy a quality seed of recently notified
soybeanvarieties focilitoting multiplication of the same during surmmer for its use-during main kharif season.

Biotic and abiotic stresses remained the sericus challenges in increasing productivity of soybean.
Year 2025 witnessed release of two soybeon varieties NRC 187 for Northem Hill Zoneand NRC 148 for northem
ploin zone and NRC 165 for Modhya Prodesh stote. Results of seven years of experiments under conservation
agriculture were encouraging. Similarly, second year experimentation on soybean cultivation under natural
farming were also promising raising hope for successiul soybean preduction under prevalent cropping
systems. Efforts were also initioted on standordization of dote of sowing and plant geometry for seed
multiplication during surmmer season 1400 germplasm accessions of soybeaon wereevaluated and multiplied
duringsummer season. Few promising microbial strains werealso evaluatedfortheir performance.

| express my sincere gratitude to Dr. Mangi Lal Jat, Secretary, DARE, and Director General, ICAR, for
consistent support and guidance in soybean research and development. | also feel indebted to Dr, D. K,
Yadava, Deputy Director General {Cer Science) for his constant mentoring, support and guidance in
iplanning and execution of various research activities at the institute. | extend my deep appreciation to the
Chaimnan and memibers of RAC for their guidance in strotegic research plonning. Special thanks go to Dr
Sanjeev Gupto, ADG {Oilseed and Pulses) ICAR, New Delhi, for his valuable contributions to the progress of the
Institute. | would alsolike to acknowledge the editorial committee, scientists and staff fortheir effortsinmaking
this report comprehensive and informative: | trust that this Annual Report will prove valuable to researchers,
policymakers, farmers, industries, and development functionaries involved in prometing soybean research

anddevelopment. %’7/1'

K.H. Singh
Director
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HRIGIA A2l EXECUTIVE SUMMARY

TETel & fAg-cdf i & oo 8120 wHw@,
foled 2309 facelt Sovaer anfdes &, Za e
PGS H FAHSwH Fedichel & LM U2 1000
Tadd ol Tb thid de el I1T 3012 5 3Ae1-
HeSIT CHI-Treslgdifedh wilel & 5 AICRP gl ol
fHefl-wmie de gara as fou feagraran

diel TeEfde eiom Uadd- EC 116587 312 EC
1165820 e FIoich aTaZel (Searen 3iie Aaesye
&) 3fie TBIaT 3HTE 10 Sie (3reeisT 3ie Urseaiye)
Hufdufaarefam e

NRC 164, T Woal Udbel diol fdoeat (92 ) &t
MP 2Tl & Tes T W faha I B fases ohl alterd
307 (2068 Kg) dad 3! das fdsdat Js 20-34 &
13% dgae eff|

NRC 270, Tth 3felas 3Ud S e | fdheA o AvT 13
Had et Uep fdheadt Js 21-72 i gosall # 18.2%
sifeles U @t 3ite 38 dges el & AVTI 2025 #
geite fadm 11 NRC 268, [@Ulaefifdsrd 2 Hth
Hisllelsd i dgom 3Hig seea wial af AVT | HAUATS
IR El

NRC 290, KT| 3tz fGulaedifaed 2 & Hh
Tileilersd &l dgos diel & AVT | & Uate fdar ran
2INRC 291, KTI & #eh Tieileizy &) e 3l @esl
wter # AvT | 3 TS fasar /@ &1 NRC 292, HfEE
dcs dTesl wiallelay, &l dee wlel 9 AVT | & Udle
faarare

T g Ulcleref Tifeilersd, NRC 295 o IVT H eTaal
et Oeh fehed Js 21-72 (1986 kg/ha) &1 desall
& 20% 3feles U o HI1Y 2380 kg/ha dfo Iua
gl ahl, 3E s A wiel A AVI | H WS fasar I
AMche-aeraar Hdel sfeadal o5 AETH &, SNP
S10_53805585 i WTelf#ds 0ig ol ohals 3l Fes
A ohl aTs & Agca ol &0 3 SIsT ZHT I I -
HISAIEIEd EC 457564 o ditell HAgcaquf 2o, dreit
tfi-geedid, v3, 312 R2 & FH-wag dgetefiedar
fewmg, ot sarh! Aivigd 3ife f&=ie ufafchar ol
IR Heal g 32 A HHid= bl Aos-wAa
Agateftesdl Uoielsl Ugsl & ST Th 3ended
TIAT s &9 3 celfid Sedl 2

it givdsT 2025
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A total of 6120 germplasm including 2309
exotic collections were maintained in the mid-
term storage of the institute. A core set of 1000
agccessions was formed based on the
germplasm evaluation at Bengaluru and was
provided to 5 AICRP centers of different agro-
climatic zones for mini-core set formation.

Three Glycine soja accessions- EC 116587 and
EC 1165820 were found to be resistant against
Yellow Mosaic Virus (at Ludhiana & Jabalpur)
and Frog eye Leaf Spot (Almora and
Palampur).

NRC 164 an early maturing variety (92 days)
was released for MP state. The average yield of
the variety (2068 Kg) was 13% superior to the
bestcheck JS20-34.

One entry-NRC 268 (Lox-2 free) promoted to
AVT Il in central and eastern zone while
another entry NRC 270 promoted to AVTI in
Central Zone.

MRC 280 , genotype free from KTl and
Lipoxygenase 2, has been promoted to AVT |
in Central Zone. NRC 291, genotype free from
KTI, has been promoted to AVT | in Central
and Sothern Zones. NRC 292, high oil genotype
Jhas beenpromotedto AVTIlin Central Zone.

A drought tolerant genotype, NRC 295
recorded 2380 kg/ha seed yield with 20%
superiority over the best check JS 21-72 EIQSE
kg/ha) in IVT, and was promoted to AVI 1 in
central zone.

Through marker-trait association studies, SNP
510_53805585 was found to be significantly
associated with primary root length and total
root length.

Genotype EC 457564 exhibited water-logging
tolerance across all three critical stages viz,
pre-emergence, V3, and R2, highlighting it's
strong and stable response, and positioning it
as a promising donor for future waterlogging
tolerance breedinginitiatives.
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GWAS faecsuuT & thlarlela 16 U2 &l Aecaquf snPs
(s16_36047858 3{l S16_36087168) I Ugdla
ol il EatEr e fbeel & f@eTss uldely & o2 &,
T Uhai eIl faleatdl ol 75-77% HaTaild & |

200 Fiardtel vadeid 32130 Gl & v Yale
WIEIcedic fefadl & ersuae ol Blede &alse
(raB) & fo5T Hewidsel fdsar ) Wielerzy ec
528623, EC 547464, NRC 2396, Kaeri 651-6,
EC456556, EC 528622, TGXK984-18E, MALUS 61-2,
Hardee, Young, CAT 2797, J521-71, Lee, MAUS 61-
2, Hardee, NRC 142 37 NRC150 RAB Wfadly &
Te5T 3Teeieh STl aTE e |

Hrandler-3menRa wee vunfear &, arardEie-
Tell of Had e drardisr 3ua auf &, ddfh
ATEleT-3Me3-I1g of 3ifelchadt Hus! Iameehd],
Jdiee celdl, e fdcal 3e dHY wIHuEdl
RIEEE]

sfaer gfdenzor (RR) & @rer et 9 98 wel
(PBBF) @I 3HUGITal & UIdufdds wdre fde Haey
UMt (CTFP No-RR) Tt gesell & &iardier ot
Iud # 20% 312 2et was! & IuA H 17-32%
qfe: g2, vl 2Tt Tgetan & fST sercht deaar ot
i dweargl

et auf (2023-2025) & HAeichiga Wigfdadm Hdt
Uefddl & ulZueEasy #idneta &l 3UA 6.57

fodes/Eacae & geme 23.3 fadem/gacas &
g, Tt diardiel & (ST eE[hiod Uipidd @dl
Hehuit bl maraefiear ol A= deal al

Hurdels Ttdode (Ca) o dgd Tl HiamEie
wieiersy & Hedidel & uid dgae ®iee (642,
G35, G13, G31, 317 G18) UgdTsll ITE, fAsTd >2000
kg/ha 30 (S, Wl (@12 Ia TdEdhdl b BT Ca
ol eAAT B IAPRE el gl

adafuefl Orarfle Idge ddefiel @l
dAlelchiged fopal I, foedH weddl gars (25
Wiolddt-5 Wedel), gt (30 x 5-10 cm), 3 Tiud
dcd wdes (100% RDF + @lfdieiieceiss &) ol
YgTel b1 T8, AE7E116.26 g/ ha b SUA VT E3|

GWAS analysis identified two significant SNPs
on chromosome 16 (S16_36047858 and
$16_36087168) associated with resistance
against Spodoptera litura, explaining 75-77%
of the phenotypic variation.

A panel of 200 soybean accessions and 130
varieties were evaluoted for Rhizoctonia aerial
blight (RAB) under hotspot conditions.
Genotypes EC 528623, EC 547464, NRC 2396,
Koeri 651-6, EC 456556, EC 528622, TGX 2984~
18E, MAUS 61-2, Hardee, Young, CAT 2797, S 21-
71, Lee, MAUSE]-2, Hardee, NRC 142 and NRC150
were found to be promising donors for RAB
resistance.

Among soybean-based cropping systems,
soybean-chickpea recorded the highest
soybean yield, while soybean-potato-wheat
achieved the maximum system productivity,
production efficiency, gross returns, and
overall profitability.

Adoption of Permanent Broad Bed Furrow
(PBBF) with residue retention (RR) enhanced
soybean yield by 20% and rabi crop yields by
17-32% compared to conventional tillage
without residue retention (CTFP No-RR),
confirming its superiority for sustainable
intensification.

Natural farming practices standardized over
three years (2023-2025) resulted in
improvement of soybean yield from 6.57 gq/ha
to 233 qfhn, validating the effectiveness of
customized natural farming packages for
soybean.

Evaluation of elite soybean genotypes under
conservation agriculture (CA) identified five
superior lines (G42, G35, G13, G31, and GI8)
yielding 2000 kg/ha, highlighting the potential
of CA for stable high productivity.

spring/summer soybean production
technologies were standardized, identifying
optimal sowing window (25" January-5"
February), spacing (30 x 5-10 em), and
nutrient management (100% RDF +
brasinosteroid spray), achieving yields up to
16.26 q/ha.

e
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IS & (AT Srefean sfeaae & uar aei fds vy,
R2, 312 RS TaE HAecaqul fAeIa TeuT §; 5o geun
H 40 mm 39T & T & 51t &6t et T f=ifa
3 dffc 39 3t areft 3 IuTor Y geran sfelasaa
Bl

vehlepd Wwees yders (Icm) 2urEfifady, Ree
T dH B wIfATd 3z Siad wides /Zramafas
TTel B2 0T b1 fAwIahE Uilddh delld o WHTdl eI &
apal fasam a1 sfie widlts b gleret 2.98 t/ha ot 3@
egTeftel IUoT Tt el T

AEeplfade arRNMZAERYT i arl-gallaycse
WU (SOBs, SPBs, ZSBs, PGPBs) & &idTelal
3112 Zalt wares | ol 3ua & bl gf ot (26% da),
ol diYe dadl ol Iused e f@edar &
HATEehifaUes Aedgerdl ol ffABTUe wie adi gl
ffStes sfiz a-granfosa starand), (el g-ardbfear
T, Al-3Menfed 29T aife ahie faara (smartsSoy),
3 Fiardisl AE-A1 H@Es T enfds g &
tenfarest vare, fabarel forfa wevels, site amre
gD i FAvigd fobal, fWierdl <ol ag & dgde
HATEl 3cTesl dabefieh] &1 3Uailel H gier g2l
AEmifaaes Hafedl (Bacillus aryabhattai +
Bradyrhizobium lioningense+AMF) & TaldzmT
ol Jesel 3 fHET & UaTsar 3ile Iucreel U9 ded!
BT HATATH BT FHETE fabaT

BA! oAl 29 & Udes & B fAdsee
f@emEes + Tdlfadeciaa + fadiaEs @
10mi/kg 1 @& T ST + TSI G 167
g/l + UTEZTaeIEgaet 333 g/l SC @ 300 g/ha &
T 46.20% 1 eTael At e eftear U g2
Weteldl, sveradle, fdeamee Affaae sie f@a-
3-2fddie vElee &1 aevs Uy 94T, Hafds
gIsadhel, 2-gfddm-1-Sdlee 317 Sgladhel dell
Aot o fST fdede ure I
BISCIgdlol (Gl 2ppm & ET2] AM Salarcselel &
Sieeres aTteld, sse A STdaveiae o
3ifte AraTetel it 3T 3 Bl Jies Sl I
tedgififs soBs (H3) afFeH
taEGfoaabiedd & &9 gelguces o
T AT Bl esell A Sandiel i IUw H 17% B gl
Gl

it givdsT 2025
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Irrigation scheduling study in summer
revealed that VI, R2, and R5 are the most
critical growth stages; application of 40 mm
irrigation at these stages maximized seed
yield and water-use efficiency under moisture
stress conditions.

Integrated Crop Management (ICM)
strategies combining optimum crop
geometry and targeted biological/chemical
plant protection effectively reduced biotic
stress and achieved high soybean yields of
2.98 t/ha during kharif.

Microbial bioprospecting and bio-inoculant
applications (SOBs, SPBs, ZSBs, PGPBs)
significantly enhanced soybean and rabi crop
yields (up to 26%), emphasizing the role of
microbial mediation in nutrient availability
and sustainability.

Digital and Al-driven innovations, including e-
marketing portals, Al-based disease and pest
diagnosis (SmartSoy), and the Soybean
Gyan-Al mobile app, strengthened
technology dissemination, farmer decision
support, and market access, enhancing
adoption of improve d soybean production
technologies nationwide.

Microbial consortia (Bacillus aryabhattai +
Bradyrhizobium lioningense+AMF)
significantly improved enzymes and available
nutrient content in soil over control.

For the management of pod blight complex
disease; ST with Thiophanate methyl +
Azoxystrobin + Thiomethoxam @ 10ml/kg seed
+ spray of Fluxapyroxad 167 g/l +
Pyraclostrobin 333 g/l sC @ 300 g/ha
produced lowest disease severity of 46 20%.

Fernesene, Naphthelene, Methyl salicylate
and Cis-3-hexyl acetate were found as
attractant; while Tridecane, 2-Hexyl-1-
decanol and Tetradecane were found as
repellant to stem fly.

The phytohormones Tria 2ppm with AM
inoculation found significantly higher nodule
biomass, leghemoglobin content in nodules,
and soybeanyield.

The seed inoculation of heterotrophic SOBs
(H3) Bacillus amyloliquefaciens significantly
enhanced soybean yield by 17 % over control.
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drardlal & CRYs s3iee 291 & UdeE & B,
fdqitheie  fAemses  + Coilfoaegifasl  +
TeRATer T @ 10mil/kg T o @mel &t Juene
+ e U Iads 167 g/| + UTedTaaiag e 333
g/1sC @ 300 g/ha 30,45 3{1T 65 DAS @ fBgdEa
W 48.35% Hl A B 1 Tiaffeararg )

wa ol fefaat & ol o ararefier &l fapea A 4,
RSC 10-46, NRC SL-1, JS 21-72, JS 20-69, PK 308,
JS 20-98, PS 1347 HIdTdle &b CRiae salge el db
afd srcafee ufderefam I

AraTelal dall Acred, M. sojae & fAT BRI &
HEBIITE 3112 UEHTal o [T, TG SiaTdie sleiiesy
U, FAPI8, F4P21, JS 335, JS 9305, CAT 47, G5P22,
JS 9560 3{1Z CAT 2503 & J[cdidhel AL UgaTale,
Aeibaeidice Ugd, GC EAD (FId wiACHIS
TosaeIucalEeaed) 32 cems (A BiFe s
AT S o ATede & fdsar )

GC-EAD Td2c59uT & UaT a3l ah dhes 8 ANl ol
UgdTel &bt Mg 316 ANl &f & B del iawd &
e smade g st pofdadaupad gl

ICT US| & d&d, S-S whfcsee 9 dres
s N4 dif3ar geTre e g, A 13 effeef enfaies 2
3¢ 3dcd & 7 ©Isd damlee YouTube dalm U
3qests fabe 71E €1 seft dee, ores o Sleret seer
dieer U2 103 diew 3T haAgs Udl U2 3 diew
HOGH S &I ITE|

10-12 AT 2025 & GleTel "Hed Yeer H Saraior-Ig
THaTes WOTTeh! o IcTedhdl delel & ot et
ue dter fegefta ergta ufelemr wrdfear srarfaa
fepan 7 &l €, gerge Siesel & T 3 ielerd
UfelemT SBrihd dhaddd HfAd e i
g2l 32 & Pos 112 FLD Ao féer 71, fotetat &
250 FLD AT Ueel # ifdd fasu ore) g2t aeg,
ICAR-NSRI-MP &ean1e Ufdditutell &b ded aied uael
18 foies! 3 eifaTeiel (1) 3ie I (e:ft) w2180
yeefs A fee e

Hrardiet @t sidisiad 1 EarEic fabeedl are Th
veele wie & 3Ud 221 d udl aosl fob dad sHfdd
3UH (28.8 fades/gaeae) Js 21-72 & U g3,
TS gl NRC 142 (22.00 fodes/gaeag) 3
NRC 150 (17.40 fodes [gacaz) 7l

For the management of aerial blight disease
of soybean, seed treatment with Thiophanate
methyl + Azoxystrobin + Thiomethoxam @
10ml/kg seed + spray of Fluxapyroxad 167 g/l +
Pyraclostrobin 333 g/l SC @ 300 g/ha 30,45
and 65 DAS produced lowest disease severity
of 48.35%.

For isolation and identification of kairomones
for soybean stem fly, M. sojae, eight soybean
genotypes viz, F4AP18, F4P21, J5 335, JS 9305,
CAT 47, G BP22, JS 9560 and CAT 2503 were
evaluoted through air entrainment,
olfactometer assays, GC EAD (Gas
Chromatography Electroantennodetection)
and GCMS (Gas Chromatography Mass
Spectrometry).

The GC-EAD analysis revealed that o total of 8
compounds were identified. Out of the eight
compounds, some are attractive and some
are repellents in nature for stem fly.

Under the ICT initiatives, a total of 114 videos
comprising different playlist groups has been
produced including 13 shorts and 7 live
webcast of the events have been uploaded on
the YouTube channel. Similarly, 103 reels on
instagram reels and 3 on facebook page were
uploaded during the year.

A Three Day's National Training Programme on
"Technology for Increasing the Productivity of
Soybean-Wheat Cropping System in Madhya
Pradesh” during 10-12th March 2025 was
organized. Also 3 trainers’ training programs
forinput dealers were successfully organized.

A total of M2 FLDs were conducted across the
country out of which 250 FLDs were conducted
in M.P. Similarly, 180 demonstrations each on
Soybean (kharif) and Wheat (rabi) were
conducted in 18 districts of M.P under ICAR-
MSRI-MP Govt Prc:jer:t_

The yield data of a demonstration plot
involving newly released 11 soybean varieties
revealed the highest yield (28.8q/ha) from JS
21-72 followed by NRC 142 (22.00 g/ha) and
NRC 150 (17.40 g/ha).

e
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Tos 33 Uas (egafta ufelerur rfeha ralfoid fbe
e, foad 55 FAfgeT fdare! afgd 972 fdeaEt &t
BT fes |

TeiTel & ABI g o HERTS; o FPO & 5T "
AT e edhev ddbel (b 3{1¢ HTEl 3161 b [T el
o T U 3 Bei ot arafel &5 10 wfelenr erefepa
I 5T 21 32dh 3esTdr, 3iTel ares JafHdl &
o5 2 3l ufeleror smaifaia feu el

@il Airgar & gieret fRemd amarfees wree (20)
W Tl 918, (e aiaraia 3Gl gel et
ATe! dTes Y 312 ther Zzeror 3uTd) Uz vestel STes!
I

SCSP HCdh & ded, #Ld Uaal & garg, &gl
dgdiall, VT2 ATeadl, Jwial 3¢ &elial fAod!l &
fordrel & for 2218 @reelf faaret & T 15
wfelem 3fie 590 weeler snaifia fasu o)

Beil deg, Hejetid weruid (ST) febareii & foT 15
wflemT ((874 SY®) AT b T 3 32
el J9-AtoAell (TSP) Tlotell & ded o
golqe fadfia fere T

st . 55, - Iy Wi IREUUTT W, SR

)
Ligs

aifds affd=T 2025

o

WI.H. 0. -G AEEH ST F4H, 340 vf " ICAR-National Soybean Research Institute, Indore

A total of 33 one-day training programmes of
one day duration for the 972 visiting farmers
and 27 programmes under SCSP and TSP
component, covering 3092 beneficiaries were
conducted,

Similarly, the institute ABI centre has also
conducted 10 training programmes of 3 days’
duration on “Soy food processing techniques
and utilization of soy for food products” for the
FPOs of Maharashtra. In addition, 2 more
trainings were conducted for upcoming
entrepreneurs.

Bilingual weekly advisories were issued (20
Nos.) during the kharif season highlighting
agronomic and plant protection measures to
be followed by the soybean growers.

Atotal of 590 demonstrations were conducted
for the farmers of Indore, Sehore, Badwani,
Agar Malwa, Ujjain and Khargone Districts of
Madhya Pradesh under FLD Scheme and SCSP.

Similarly, 15 trainings each under SCSP (652
farmers) and TSP (874 farmers) were
organized.

_
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INTRODUCTION

Background

The Indian Council of Agricultural Research has
initiated All India Coordinated Research Project
on Soybean way back in 1967 when there was
hardly any area under soybean in the country.
However, the varietal development work carried
out under AICRPS has led to development of
number of soybean varieties suiting to different
agro climatic conditions. Consequently, the area
under the crop started increasing when more
and more AICRPS centres started functioning.
Further, to take up the centralized research to
support soybean production systems with basic
information and breeding material, the ICAR
established then National Research Centre for
Soybean at Indore in 1987. It was re-designated
as Directorate of Soybean Research in 2009 and
as Indian Institute of Soybean Research in 2016
Later, it was renamed as National Soybean
Research Institute. Coordinating unit of AICRPS,
Soybean Breeder Seed Production (SBSP) and
National Active Germplasm Site (NAGS) for
soybean germplasm are also situated at ICAR-
MSRI, Indore. The research plan and policies of
ICAR-NSRI are guided by the recommendations
of the Research Advisory Committee (RAC),
Quinquennial Review Team (QRT) and the
Institute Research Council (IRC). The Institute
Management Committee (IMC) supports
implementation of its plans and programs.
Institute had also setup an Agribusiness
Incubation Centre (ABI) for training and support
of start-ups in the area of soybean food
processing and production technologies.

Location

ICAR-NSRI campus is located ot Khandwa Road
near Crystal IT Park in Indore city of Madhya
Pradesh state, which lies in Vidhyanchal range of
Malwa Plateau at 22° 437N latitude and 75° 627°E
longitude. It is positioned at an altitude of 550

aifds affd=T 2025
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meter above the mean sea level. The institute
has an area of 55.11 hectares with 42.7 ha
cultivable land for research and seed production.
ICAR-NSRI is situated at a distance of 12 Km from
Devi Ahilya Bai Holkar International Airport, Indore
and & Km from railway station, Indore.

Soil

The soil of ICAR-NSRI research farm is deep black
cotton soil with pH 7.6 to 8.1 (basic [ alkaline), low
to medium in organic carbon, available
phosphorus, and high in potassium.
Taxonomically it is classified as fine,
rmontomorillonitic, hyperthermic family of typic
chromusterts and fine clay loam,
montmorillonitic family of lithic vertic
ustochrepts.

Climate

The climate of the Malwa Plateau of Madhya
Pradesh is semni arid with a growing period of 90
120 days. As such, the climate of this region is
characterized by 3 distinct agricultural seasons.
These are: (a) rainy season, also known as
monsoon or kharif, usually begins from mid-June
and extends up to early October. Generally,
duration of monsoon is approximately 98 days
with about 1100 mm mean annual rainfall and
soybean is grown during this season as a rainfed
crop. (b) post-rainy season which runs from mid-
October to March, also known as rabi, is dry and
cool and, (c) warm and dry season, which begins
in February and lasts until April called zaid or
summer/spring and any crop grown during this
season requiresirrigation.

Past Achievements

Major achievements of the institute include
maintenance of a vast collection of soybean
germplasm comprising exotic, indigenous,
breeding lines and wild species. Currently, 6221
germplasm accessions are maintained at ICAR-
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NSRI. A number of genetic resources have been
identified for various traits like photoperiod
insensitivity, long juvenility, extra early maturity,
drought and waterlogging tolerance, heat stress
tolerance and resistance to diseases such as
charcoal rot, anthracnose, rust and yellow
mosaic and some insect pests. Twenty-two high
yielding varieties having resistance to various
biotic and abiotic stresses and food grade
characters have been bred by Institute and
released for cultivation in different agro-
ecological regions of the country.

The institute has done significant efforts in
development and release of food grade varieties
such as NRC 127, NRC 132, NRC 147, NRC 142, NRC
150, NRC 152, NRC 181, NRC 197 and NRC 188
(vegetable type). NRC 142, a high yielding variety
free from KTI and Lipoxygenase 2, has been
released for Central and Southern Zone. First high
oleic acid variety MRC 147, has been released for
cultivationin Easternand Southern Zone.

Four germplasm accessions EC 390977, EC 34101,
J5 20-34 and MACS 330 having photoperiodic
genes and early maturity traits, EC34372 for
anthracnose resistance, AGS 25 having long
juvenile trait and J5 20-38 having water logging
traits have been registered at ICAR-NBPGR, New
Delhi. Similarly, two genetic stocks NRCSL-8
having Yellow Mosaic disease resistance,
multiple disease resistance genotypes- JS 21-05
and JS 20-20, NRC 252 with extra early maturity
traits have also been registered. Molecular
markers have been identified for maturity, 100~
seed weight and yellow mosaic disease
resistance traits. Through GWAS studies,
identified significant SNPs associated with
drought and water logging tolerance, charcoal
rot resistance, anthracnose resistance,
Spodoptera litura resistance and root system
architecture traits,

In the field of crop production, technology
involving permanent broad bed furrow and

aifds affd=T 2025
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micro-nutrient management strategies for
soybean wheat cropping system in Central India
has been endorsed by the ICAR. Also identified six
highly suitable states (Uttar Pradesh,
Maharashtra, Karnatoka, Telangana, Gujarat and
Punjab) for horizontal expansion of soybean
across India by using GIS-MCDA modelling
approach.
technology and the associated mechanization
for soybean-based cropping system (BBF, FIRBS,
R&F, Sub-soiler) have been developed and
commercialized. Remunerative soybean based
intercropping systems (Soybean + Pigeonpeaq,
Soybean + Maize and Soybean + Sugarcane) with
suitable cultivars under soybean + sugarcane
intercropping were identified. Integrated nutrient
and weed management for soybean based
cropping system have been developed. Soil
health enhancing microbes including Zn, Fe
solubilizing bacteria and native rhizobia have
beenidentified. Foliar application of Thiourea was
recommended to alleviate drought stress in
soybean. Microbial inoculation (Bacillus
aryabhattai, Burkloderia arboris) + mycorrhizal
fungi increased the productivity of soybean and
wheat crop. Microbial consortia (Bradyrhizobium
dagingense + Bacillus aryabhatii) was identified
to save 25% of Nitrogen & Phosphorous fertilizers
in soybean.

In situ moisture conservation

In the area of plant protection, integrated
management schedule for major soybean insect
pests have been worked out. Studies on
epidemiology of rust occurrence in soybean
revealed that the source of rust inoculum for
south India lies in the Krishna valley. The
economic benefit of adoption of rust resistant
varieties in rust prone districts of Maharashtra
and Karnataka states were estimated which
showed that widespread adoption of rust
resistant varieties significantly contributed to
farm income and crop stabilization in the region.
Among the soybean varieties screened under
field conditions, RSC 10-48, NRC 5L-1, JS 21-72, JS
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20-69, PK 308, Js 20-98, PS 1347 were found to be
highly resistant against aerial blight disease of
soybean.

For isolation and identification of kairomones for
soybean stem fly, M. sojae, eight soybean
genotypes viz, F4P18, F4P2], JS 335, J5 9305, CAT
47, G 5P22, J5 9560 and CAT 2503 were evaluated
through air entrainment, olfactometer assays,
GC EAD (Gas Chromatography
Electroantennodetection) and GCMS (Gas
Chromatography Mass Spectrometry). The GC-
EAD analysis revealed that a total of 8
compounds were identified. Out of the eight
compounds some are attractive and some are
repellants in nature for stem fly.

The expert systems developed by the institute for
identification of germplasm, varieties, disease &
insects damage, as well as data management
systems for AICRPS have made the task easier for
the farmers as well as researchers. The institute
has recently launched it Al based Mobile App-
Soybean Gyan - for soybean farmers, with
multilingual and interactive feature provides
information on different aspect of cultivation viz,
agronomic package of practices, insect and
disease management etc. It also gives
information about selection of suitable varieties;
seedtreatment, seed rate and seed storage.

With a major objective of reducing the yield gap,
total of 250 frontline demonstrations have been
conducted every year in Indore and nearby

districts out of which 100 frontline demonstrations
have been laid out in the ICAR Model Village
(Memdi) in which the recently released soybean
varieties and other technologies have been
demonstrated since last two years. In addition to
the conventional approaches for transfer of
technologies, the social media channels of the
institute like YouTube, Instagram, and Facebook,
X, Telegram and WhatsApp groups are becoming
very popular for promotion of among the farmers.
All the flagship programmes of GOI/ICAR like
Vikasit Krishi Sankalp Abhiyan, PM Dhan Dhanya
Yojana, Mational Mission on Edible Oils,
Swachhata Abhiyan, SCSP/TSP, MGMG etc have
beenimplemented in letter and spirit.

Mandate of ICAR-NSRI

To spearhead the research, give direction and
support production systems’ research,
following mandates have been laid out.

+ Basic, strategic and adaptive research on
soybean for improving productivity and
quality

+ Provide access to information, knowledge and
genetic material to develop improved
technology and enhanced soybean
production,

»  Coordination of applied research to develop
location specific varieties and technologies;

- Dissemination of technology and capacity
building
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Organizational set-up
For efficient functioning of institute and to achieve the mandate and objectives,
pattern of the Institute has been evolved and depicted below:
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Organogram of ICAR-NSRI
FINANCIAL STATEMENT AND BUDGET
Abstract of Expenditure of Budget of ICAR-NSRI for
ICAR-NSRI for 2024-2025 (Z in lakhs) 2025-2026 (2 in lakhs)
Actual
Head R.E. expenditure Head R.E.
Grantin Aid-Pay & Grantin Aid-Pay & Allowances 132210
Allowances 1238.41 1238.41 Grantin Aid-Capital 451,72
Grantin Aid-Capital 140.00 140.00 Grantin Aid-General 500.00
Grantin Aid-General 52900 529.00 Pension & Retirermment Benefits 10429
Pension & Retirermeant MEH (General) 50.00
Benefits 164.90 164.90 NEH (Capital) 00.00 I
NEH (General) 50.00 50.00 TSP (General) 17.00 |
NEH (Capital) 00.00 00.00 TSP (Capital) 980 |
t 1
TSP (General) 16.00 16.00 SCSP (General) 48.00 |
TSP (Capital) 09.08 09.08 SCSP (Capital) 37.00 |
SCSP (General) 43.00 43.00 Total 2639.91 |
SCSP (Capital) 37.00 37.00
Total 2227.39 2227.39
Revenue Generated 55.02
s .03 £ o P — - * " Annual Report 2025
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Staff Position

The total sanctioned staff position of ICAR-NSRI ~ Out of which 68 are in position as on 317
as on 31* December 2025 is 99 comprising 35  December 2025. The budget and expenditure
scientific including Director, 21 technical, 17 ~ during 2024-2025, and budget for 2025-26 is
administrative and 26 supporting staff positions, ~ given below.

I'f;: Designation Lwh:::it':-i:uy s-g:l rf %r:hed Puli:iun u:::int
| RMP (Director) Level 14 01 01 -
Il Scientists
1. Principal Scientist levell14 03 a2 m
2 SeniorScientist Level 12 06 04 0z
3. Scientist Level 10 25 20 05
Total 34 26 08
Il Technical
T-6 Lewvel 10 0z 0]l 01
T-3 Level 5 10 03 o7
T-1 Level 3 09 a7 0z
Total i | 1 10
I Administration
Sr. Administrative Officer Lewvel 10 m o -
Sr.Finance &Accounts Officer Lewvel 10 o o -
Finance &Accounts Officer Lewvel 10 oo 0] -0
10, Assistant Administrative Officer Level 7 03 ] 0z
1. Private Secretary Level 7 0 - 0
Fersonal Assistant Level § o] - o]
Assistant Level o7 05 0z
upc Level 5 0z Qo 0z
oc Level 2 0 - 0
Total 17 os o
Skilled Support Staff Level 2 26 22 04

13 i '__"!h. |_'l.‘l .’_‘_ N
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RESEARCH ACHIEVEMENTS

3.1 CROP IMPROVEMENT

3.1 Genetic Resources: Conservation,
Procurement, Quarantine clearance,
Rejuvenation, Evaluation, Characterization,
Distributionand Utilization

NRCS1.1/87: Augmentation, Management and
Documentation of Soybean Germplasm

PI: Dr. Sanjay Gupta

Co-Pis: Dr. Vangala Rajesh, Dr. Gyanesh Satpute,
Dr. V Nataraj, Dr. M Shivkumar (up to 27.06.2025),
Dr. Sanjeev Kumar, Dr. Lokesh Meena, Dr. Giriraj
Kumawat, Dr. Prince Choyal, Dr. Punam Kuchian,
Dr. Milind Ratnaparkhe, Dr. Savita Kolhe

Augmentation and conservation of germplasm

A total of 6120 germplasm including 2309
exotic collections were maintained in the mid-
term storage of the institute. This includes trait
specific set of 133 accessions, allele specific set of
57 accessions, 361 Glycine soja accessions. A
core set of 1000 accessions was formed based on
the germplasm evaluation at Bengaluru and was
provided to 5 AICRP centers of different agro-
climatic zones for mini-core set formation. The
core set was also sent to disease hot spot centers.
Fifty-seven exotic accessions were multiplied in
glass house at Indore and then sent to Bengaluru
and Dharwad for off season multiplication (Fig.
3.1.1.1). A separate coordinated trial was
constituted to evaluate seven of these exolic
accessions in Central Zone under AICRP on
soybean.

iyl O el
Multiplication at UAS, Dharwad

Multiplication at ISR,
Indore

Fig. 3.1.L1 Multiplication of exotic accessions

¥ =i ofdes 2025

Germplasm Rejuvenation and Evaluation

A total of 1435 germplasm accessions were
grown at Indore during spring [ summer and
kharif seasons. Because of severe incidence of
Indian bud blight in summer and RAE &
Anthrocnose in kharif grain yield could be
obtained from only 885 accessions in summer
and 238 accessions in kharif season. Germplasm
accessions resistant to RAB, anthracnose,
bacterial pustule were identified (Table 3.1.11).

Table 3.1.1.1 Germplasm resistant against different
diseqses

Disease Mo.of Resistant
Moderately anistan
Resistant Germplasm
accessions

RAB 151 37

Anthracnose 307 59

Bacterial Pustule 172 20

RAB ANnthracnose and

Bacterial Pustule 7 (EC 0099556 EC 93605 IC
0118508 IC 0243035 IC 0243568 IC 0243574 IC

0501582) 1(IC 0243740)

RABand 43 3(EC 99545

Anthracnose IC 0243740
IC 0501924)

Under the multi-location germplasm
evaluation programme of AICRP on soybean, 205
germplasm accessions were evaluated at 8
centres. At ICAR-NSRI Indore evaluation was
conducted in 1 mt row in 2 replications along with
5 checks viz JS 20-94, JS 20-88, JS 21-72, J5 2212
and JS 335. Data was recorded on 12 traits (Table
3.11.2). Grain yield of the checks ranged from 39 g
(J5335)to185 g (JS 21-72).1C 0241823, EC 04568617,
EC 17902, EC 3B9I1E6, IC 0243577 were the high
yielding germplasm accessions with plot

(11
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yield of152 9,135 9,132 g,126 gand 125 g. Two very
early maturing accessions IC 0117899 (83 days)
and EC 117902 (84 days) with plot yield of 116 g and
132 g, as against the early maturing check Js 22-
12 (90days,148 g ) were identified.

Out of 25 Glycine sojo accessions evaluated and
screened at 8 AICRP centres EC N6587 and EC

NE5820 were identified as resistant to YMVY
(Ludhiana & Jabalpurr) and FLS (Almora and
Palampur). Along with EC 1165787, EC 116849, EC
N85923 alsoexhibited resistant reactionto YMV at
Ludhiona and these 3 accessions exhibited
resistant reaction during previous yearalso.

Table 3.11.2: Mean and range of yield and yield contributing traits in evaluation of 205

germplosm accesions at Indore

IE;: Trait Mean Range
1 Daysto Flowering 542 368.5-66.0
2 Day's to Maturity 106.8 1 83.0-ms55
3 Plant Height (cm) 66.3 | 35.5-03]
4 Numberof Nodes [ Plant 13.5 6.2-19.2
5 | Numberof F'Ddanj' Plant 39.4 1 81-137.6
6 | FirstPodInsertionHeight (cm) 922 | 7.7- 401

7 Stem Girth (cm) 6.5 3.9-111

8 Mumberof Primary Branches 5.0 1 1.0-18.0

= 100-5eed Weight 6.4 3.4-104
10 | Grainyield [ plant (g) 5.9 1.3-13.8
1| vield/Piot '[-g“}- 38.4 4.8 -185.
12 | Intemodallength (cm) 5.06 26-10.5

Distribution of soybeangermplasm

A total of 4258 germplasm including 3928 G max
and 331 G sojo weredistributed (Table 3.1.1.3).

Development of Soybean Variety NRC 164: NRC
164 an early maturing variety (92 days) was

developed from the cross of photo-insensitive
soybean variety JS 95-60 and long juvenile
parent AGS 25, This variety has been released for
MP stote. The average yield of the variety (2068
Kg}wusﬁ% superiortothe bestcheck J520-34,

Table 3113 Number of Germplasm accessions distributed to different centres during 2024-25

Organization G. max G. soja Total
FITSAU, Adilabad 212 _ 25 237
Agriculture University Kota 200 _ 25 225
ARS Pune 200 25 225
AAUJORHAT 39 - 39
CAUlImphal 402 25 437
CSK-HPKY Palampur 400 25 425
GBPUAST Pantnagar 400 25 425
ETHEH ";lfﬂéﬂ:l’ a2a e o o -} I'-'IE — Annual R'Epﬂ:"‘t 2025 L
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Organization G. max G. sojo Total
1ARI, New Delhi 52 ' 15 68
IGKY Raipur 200 25 235
Il AB,Ranchi 33 : 33
JNKVV Jabalpur 200 25 1 225
NSRI Indore 571 : 35 606
FAU Ludhiona 205 30 235
UAS Dharwad 200 25 225
UAS Bengaluru 12 : 1 13
YMMEY, Parthani 400 : 400
VPKAS, Almora 202 | 25 227
Grand Total 3928 331 4258

NRCS 1.1/87 Activity: Trait associated KASP
marker genotyping in germplasm and marker-
traitsassociation analysis
Dr. Giriraj Kumawat, Dr. Sonjay Gupta, Dr. Vangala
Rojesh, Or. Naotaraj V, Dr. Shivokumar M., Dr
Gyanesh K. Satouts, Dr. Milind Ratnaparkhe

A total of 28 SMNPs gssocioted with nine
agronomic traits were utilized for KASP marker
design and germplasm characterization. Of
these, 19 SNPs were selected from genic region of
15 well-characterized genes, while the remaining
nine SMPs were derived from 8 QTLls associated
with warious traits. The troits associoted with
these markers are flowering, maoturity, seed

weight, pod shottering, salt tolerance, root length

=~
i
B |
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Fig. 3.1.1.2: Allelic effect of different KASP markers
on days to flowering (DTF) trait. (A) Single allele
effect, (B) Combined allele effect.

aifds affd=T 2025
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and growth habit. & set of 336 germplasm
accessions were characterized using these 28
KASF markers. Marker traits association analysis
in these 3368 germplasm identified following
prominent markers for Flowering-
TOFIZENPEE20945, SALTSNP20, and DTSNP1ZEE,
Maturity- TOFI2SNPE520845 and GmGASOxX]_ 251,
Reproductive period- DTENFNSE1, and 100-seed
weight- DTSNFI288. Further rare allele markers
EZ5MP15056, E3nsSNP382E, also showed high
impact on flowering and maturity traits.
Combined marker alleles of different genes
showed synergistic effect for various traits (Fig.
3.1..2 and Fig. 3.1.1.3).
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Fig. 3.1.1.3: Allelic effect of different KASP markers
on days to maturity (DTM) trait. (A) Single allele

effect, (B) Combined allele effect.

_
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ISR 4.6/23: Pre breeding for broadening of
genetic baseinsoybean
PI. Dr. Vangala Rajesh
CO-PL: Dr. Sanjay Gupta, Dr. Shivakumar M. {up to
27.06.2025), Dr. Vennampally Nataraj

A total of 139 accessions of Glycine soja were
characterized at ICAR-National Soybean
Research Institute (NSRI), Indore, using standard
soybean descriptors. The experiment was
conducted in two replications, and quantitative
as well as qualitative data were recorded for 112
accessions. Among the important traits studied,
days to germination and rapid grain filling were
given special attention. Notably, ten accessions
viz, EC 1165817, EC 1165818, EC 1165819, EC 1165822,
EC 1165832, EC 1165835, EC 1165856, EC 1165862, EC
1165827, and EC 1165946 exhibited 100%
germination within just two days, indicating
highly vigorous and uniform emergence.
Additionally, eighteen accessions including EC
N65787, EC NG5801, EC 1165802, EC 1185803, EC
65829, EC 1165842, EC 1165844, EC 1165846, EC
1165848, EC 1165852, EC 1165863, EC 1165868, EC
N65879, EC 1165880, EC 1165887, EC 1165802, EC
1165938, and EC 11865944 showed 100%
germination within three days.
Another key trait, rapid grain filing measured as
the number of days from scarification to
physiological maturity ranged widely from 18 to
65 days across the accessions. The best-
performing genotypes with the shortest grain
filling duration were ECIIE5833, ECIIE65804,
EC1I65946, EC1165941, ECI165836, ECII55927,
ECNB5803, EC1I65936, ECNIE5802, and ECIIG585E,
indicating their potential for early maturity and
efficient resource use under short growing
580S50Ns.
A multi-location trial involving 25 Glycine sajo
accessions was conducted across 11 AICRP
soybean centers representing diverse
agroclimatic zones, including Indore, Almora,
Palampur, Dharwad, Imphal, Jabalpur, Adilabad,

e, afid=s 2025 (14

-

Pune, Kota, Ludhiana, Pantnagar, and Raipur.
These locations were strategically selected as
hotspots for major soybean diseases and insect
pests. Among the evaluated cccessions,
ECNE5787 showed broad-spectrum resistance,
being resistant to RAB at Indore, yellow mosaic
virus (YMV) at Ludhiana and Jabalpur, and rust at
Dharwad. Similarly, EC 1165891 demonstrated
resistance to YMV at Ludhiana and rust at
Dharwad. Accessions EC 1165824 and ECNG5790
were highly resistant to powdery mildew at
Palampur, while EC 1185820 exhibited high
resistance to frog-eye leaf spot (FLS) at the same
location. These results highlight the potential of
specific Glycine soja accessions for
incorporating durable resistance against
multiple biotic stresses in soybean breeding
programs.

Interspecific hybridization between Glycine max
and Glycine soja was undertaken to exploit the
genetic diversity and stress tolerance of wild
soybean for the improvement of cultivated
genotypes. A total of six Glycine max lines JS 335,
JS 93-05, JS 95-60, KDS 753, MACS 1460, NRC 138,
and DSB 34were crossed with three Glycine soja
testers EC 1165824, EC 1165891, and Pl 548046
using a line x tester mating design. The resulting
F1 hybrids were evaluated to estimate general
combining ability (GCA) and specific combining
ability (SCA) effects. Significant SCA effects were
observed in the crosses JS 93-056 x EC 1165824, JS
95-60 = Pl 549046, and JS 93-05 = EC 116588],
indicating strong non-additive gene action and
favorable specific parental interactions for
desirable traits. Among the parents, PI 549046, EC
N65891, J5 93-05, and JS 95-60 showed high GCA
effects, suggesting their suitability as promising
donors for improving yield and adaptive traits in
interspecific breeding programs. These findings
highlight the potential of wild soybean-derived
alleles for enhancing the genetic base and
resilience of cultivated soybean varieties.

Annual Report 2025

P —
L



WL 0. ~TEE AAEH A6 JEIH, 3491 ? ICAR-National Soybean Research Institute, Indore g

Advancement of generations from the  segregants combining desirable traits from both
interspecific hybridization program was carried  Glycine max and Glycine soja. Selection was
out through pedigree-based selections. Eight  performed based on agronomic performance,
BC:F: populations were evaluated along with  phenotypic stability, and expression of target
initial varietal trial (IVT) checks and the respective traits (Table 3.11.4; Fig. 3.1.1.4).

parental lines of the crosses to identify superior

Table 3.11.4: Advancement of generation based on Rapid grain filling trait.

5.No Cross jes PE‘E;EEIEM Rapid Grain Filling
1 JS 8560 X PI40170 _ 10 27-3
2 JSO560XPI593983 | 7 26-32
3 JS9560X FI549046 | 13 23-29
4 JS20-34XFI693983 | 12 23-31
E JS20-34XFI40T170 | o 26-33
6 JS335 XFI549046 | T 24-32
7 JS20-98 X FI549046 | 8 25-30
8 EC 538828 XPI503988 | 3 77-29
P J5 9560 - 6
P 1520-34 - 44
P J5 335 - 50
P 1520-98 | - 45
P EC 538828 | - a2
cK NRC 150 | - 43
CK NRC 165 | - A4
cK 1522-12 | - 46
CK JS21-72 - 49
CK NRC 142 - 45

J5 95-60 (Parent) JS 9560 X PI1 593983 (BC:F2) JS 9560 X PI1 549046 (BCaF2)

Fig 3114 Variability for seed size and colour in segregating generation of cross between G.max and G.sgja.
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Evaluation of elite soybeanentriesin
Institute Station Trial (IST)
In-charge: Dr Vangola Rajesh and Dr. Sanjay
Gupta

The Institute Station Trial was conducted to
evaluate promising entries contributed by
scientists of ICAR-NSRI, Indore. The experiment
comprised four categories, viz, Early Maturity,
Normal Maturity, Clear Hilum, and Vegetable
Type, and was laid out in o Randomized
Complete Block Design (RCBD) with three
replications (Table 3115 to 3.11.9). The entries
promoted to AICRP on soybean trials 2026 viz, IVT
(Normal Maturity) includes NRC 309 (SGRJ-3),
NRC 310 (AVKS 252), NRC 311 (SGRJ-1), NRC 312 (YP

B1), NRC 313 (AVKS 243). In case of VT (Early
Maturity) includes NRC 314 (YP 64), NRC 315 (G-2-
3-31), NRC 316 (JSEC 48), NRC 317 (ECJS 95), NRC
318 (YP 67), NRC 319 (AVKS 254), NRC 320 (AVKS
253). In case of IVT (Vegetable Type) includes
NRC 285, NRC 321 (CK-14), NRC 322 (CK 6-95), NRC
323 (KVC 109-58), NRC 324 (AVKS 251) were
promoted.

Table 3.1.1.5 Details of Institute Station Trials

S. Experimental Number of Entries
No. Trial including checks
1 IST-Early Maturity 20
2 IST-Mormal Maturity 43
3 | IsT-ClearHilum 6
4 | IST-Vegetable 10

Table 3.1.1.6 Performane of elite soybean entries in Institute Station Trial (Normal Maturity)

Institute Station Trial (Normal Maturity) 2025

Mot plot sim: 6,76 m 2 (5m. 3 rows) Stem fly | girdlyenths Dizsense Reaction
sno  code e e St | (6ol | ey | Coome Soxtoes| Tt | 0| e
1 | STN-25-01 SGRJ-4 105 113 | 1673 | S S LR R -
2 | STN-25-02 AVKS 246 102 115 | 1701 | LR HS MR | MR -
3 | STN-25-03 JS 335 (Check 1) 10 029 428 | LR | MR LR MR -
4 | STN-25-04 | YPB3 99 133 | 1963 | MR | LR LR MS -
5 | STN-25-05 NRC 257 99 125 [ 1858 | IR | LR MR | MS -
6 | STN-25-06 SGRJ-2 102 123 | 1828 | LR MR LR MS -
7 | STN-25-07 SGRJ-10 100 134 | 1984 | LR | MR LR MR -
8 | STN-25-08 | PBS3 103 | 0731078 | HS | S LR MS -
9 | STN-25-09 YP 58 99 115 [ 1710 | LR | MR MR | MR -
10 | STN-25-10 AVKS 242 98 1.02 | 1509 | LR LR MR | R -
1 | STN-25-11 EC HR 95 98 124 | 1837 | IR | MR MR | MR -
12 | STN-25-12 SGRJ-6 100 0.73 | 1083 | IR LR MR | MS -
13 | STN-25-13 J§ 21-72 (Check 3) g7 0 | 1627 | S | LR LR MR -
14 | STN-25-14 MRC 142 (Check 4) 87 128 | 1900 | LR LR LR MR -
15 | STN-25-1% AVEKS 244 g9 0.80 | N9 5 LR MR MR -
16 | STN-25-16 YP 60 97 130 | 1929 | IR MR LR HS -
17 | STN-25-17 PBS2 10 122 | 1807 | LR | MR LR MR -
18 | STN-25-18 AVKS 252 (NRC 310) 100 161 | 2382 | IR | MR MR | MR -
19 | STN-25-19 | SGRJ-1 {NRC 311_25' 1 155 | 2303 | R | MR MR | Ms | -
20 | STN-25-20 AVKS 260 102 137 | 2023 | LR | MR LR MR -
At AT 2025 | o — 16 — 1131 Report 2025




et plot size: 6.75 m2 (Sm, 3 rows) stemfly | Girdlebeetls Disease Reaction

ne|  code I R Y e e g
sm2) | 200} iarvae]me)
21 | STN-25-21 SGRJ-13 103 1.07 | 1585 | HS | MR LR MS -
22 | STN-25-22 EC HR 24 99 125 | 1854 | LR LR MR | MR -
23| 5TN-25-23 | AVKS 240 o | w7 [ 1735 | MR R IR | MR | -
24 | STN-25-24 YP 61 (NRC 312) 97 152 | 2256 | LR | MR LR MS -
25 | STN-25-25 YP 59 97 124 | 1839 | LR | MR MR | MR -
26 | STN-25-26 | AVKS 245 104 | 076| 1132 | IR MR MR | MR -
27 | STN-25-27 AVKS 248 102 127 | 1879 | LR | MR MR | MR -
28 | STN-25-28 NRC 256 98 137 | 2035 | s | MR MR | MS MS
29| STN-25-29 | RHN73-15 102 | 131 | 1938 | IR MR | IR | MR | -
30 | STN-25-30 Hardee (Check 2) 104 0.95| 1407 | LR S MR | MR -
31 | STN-25-31 HR JS-42 99 112 | 1663 | LR | MR LR S -
32 | STN-25-32 AVKS 247 95 112 | 1654 | LR | MR MR | MS -
33 | STN-25-33 SGRJ-14 101 139 | 2063 | HS | LR LR MR -
34 | STN-25-34 SGRJ-3 (NRC 309) 100 170 | 2515 | R MR MR | MR -
35| STN-25-35 PBSI 103 .02 | 1610 | LR MR MR | MS MS
36 | STN-25-36 YP 62 97 1.05 | 1552 | LR MR MR | MS -
37 | STN-25-37 SGR.J-5 103 .00 | 1488 | S | MR LR MS -
38 | STN-25-38 | AVKS 243 (NRC 313) 102 | 144 | 2126 | MR | MR MR | R -
39 | STN-25-39 PBS5 97 112 | 1863 | IR | MR LR MS -
40| STN-25-40 | YP 67 (NRC 318) 94 134 | 1986 | IR MR LR S -
41 | STN-25-41 AVKS 241 100 1.05 [ 1550 | LR | LR MR | MR -
42| STN-25-42 | PBS4 104 | 140 | 2075 | IR |IR | MR | MS | MS
Mean 100 | 118 | 1748 '
cv (%) 1.09 14
Table 3.11.7 Performane of elite soybean entries in Institute Station Trial (Early Maturity)
Institute Station Trial (Normal Maturity) 2025

et plot size: 8.75 m2 (Sm, 3 rows) Stemfly | Girdlebeetle Disease Reaction
swo  con R R g e
1 | STE-25-01 SGRJ-12 97 067|998 | S | LR MR | MS MS
2 | STE-25-02 | YP64 (NRC 314) 92 156 | 2313 | LR | LR MR | MS -
3 | STE-25-03 | AVKS 250 92 067|996 | LR |S MR | S -
4 | STE-25-04 | JSEC19 102 0.81 | 1207 | MR | LR MR -
5 | STE-25-05 JSEC 48 (NRC 318) 94 1.50 | 2227 | LR LR LR -
B | STE-25-06 | JS22-12 (Check 2) 95 119 | 1759 | LR MR MR | MS -
7 | STE-25-07 | YPG6 90 029| 433 | MR | MR LR HS -
8 | STE-25-08 | ECJS69-9 96 0731|1088 | MR | LR LR MS -
9 | STE-25-09 | G-2-3-31(NRC 3158) 95 151 | 2236 | LR | MR LR MR -
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et plot size: 6.75 m2 [ 5m, 3 rows) stem fly |grdkbets Disensa Reaction
mel oot o R AR e g e
10 | STE -25-10 SGRJ-B 93 .08 | 1851 | LR LR LR MR -
n | STE-25-11 JS 24-33 (Check 4) 96 1.20 | 1783 | LR MR LR S -
12 | STE -25-12 EC JS 85 (NRC 317) 94 .31 | 1834 | LR | MR LR IS -
13 | STE-25-13 YPES 85 064| 962 | S | LR MR | S -
14 | STE-25-14 G-5-2-15 100 .39 | 2054 | MR | IR LR IS -
15 | STE -25-15 SGRJ-7 99 034 | 500 | LR | MR MR | S -
16 | STE-25-15 MRC 150 {Check 1) 94 6 | 76 | LR | LR LR 5 -
17 | STE -25-17 SGRJ-T 94 102 | 1507 | MR | LR LR MS -
18 | STE-25-18 SGRJ-9 93 0.98| 1446 | LR | IR LR MR -
19 | STE-25-19 Js 22-16 (Check 3) 101 0.60| 880 | LR MR LR HS HS
20 | STE-25-20 AVKS 249 90 0.99| 1470 | MR | MR MR | HS HS
Mean 85 0.98 | 1453
cv (%) 1.06 | 128
Table 3.1.1.8 Performane of elite soybean entries in Institute Station Trial (Clear Hilum)
Institute Station Trial (Clear Hilum) 2025
Natplot size: 6.75m2 (5m, 3 rows) Stem fly | ordideatie Digease Reaction
] e ey Maturity EE;“;':?!} e Ty e ,:;'T;Ej pivarll B
1 | 5TC-25-1 MRC 142 (Check 1) 93 |0.834 | 1384 | No | HS | LR R-
2 | STC-26-2 CH-14 94 1247 | 1847 | Yes | IR MR | MR 5 -
3 | sTC-25-3 CH-Tl 94 (1462 | 2166 |Doubtful| LR LR MR 5 -
4 | 5TC-25-4 AVKS 253(NRC 320) 94 1432 | AN |Ves(Bed)| LR 5 LR R -
5 | STC-25-5 | CH-6 95 |0508| 753 | Yes | MR | MR | MR g -
6 | STC-25-6 CH-1 90 1091 | 1816 | No | LR MR | MR g -
7 | sTC-25-7 CH-19 895 |152 2952 | Yes | IR MR | LR MR -
g | STC-25-8 MRC 150 (Check 3) 93 |1183 | 1753 | No | LR MR | MR MS
9 | 5TC-25-9 CH-10 93 |0.625 | 926 | Yes | MR LR LR 5 -
10 | sTC-25-10 CH-18 103 | 0452 | 670 | Seg | LR MR | MR 5 -
n | STC-25-T1 AVKS 254 (NRC 319) 96 |1612 | 2388 Yas(Sed]| IR MR | MR MR
12 | STC-25-12 JS 21-72 (Check 2) 98 (1143 | 1683 | No | MR LR MR R -
13 | sTC-25-13 CH-13 94 |1.251 | 1853 |Doubtful| LR LR MR 5-
14 | 5TC-25-14 CH-8 99 |0447 | 662 | Yes | S LR LR 5 -
15 | 5TC-25-15 CH-12 95 (1419 | 2102 | Yes | MR MR | LR 5 -
16 | STC-25-16 CH-3 93 |0354 | 524 | Yes | IR MR | MR 5 -
[ mean ' 95 [104 | 1544 |
C.V. (%) 1.61 19,04
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Table 3.1.1.9 Performane of elite soybean entries in Institute Station Trial (Vegetable Type)

Institute Station Trial (Vegetable Type) 2025
Net plot size: 6.75 m2 (5m, 3 rows)

WI.H. 0. -G AEEH ST F4H, 340 ”gf" . ICAR-National Soybean Research Institute, Indore

E——
]

o e | v [ G [ | R B L,
Picking| 28 | ha) | (a) | (9) a5m2)| ling) |tation) | s/
1| 8TV-25-1 |KVC 11-28 - | - - - | - - - | IR | IR R| HS | -
2 | STV-25-2 | AVKS 251 '
(NRC 324) 81 [230(3410| 148 | 4 | 33 |042| MR| LR | MR | § | -
3 | STV-25-3 | CK 287 81 | 133 1969 105 | 38 | 20 [ 016 | MR | MR | LR | MR | -
STV-25-4 | KVC M-167-3| - - - - | - - | 069 LR | MR| LR | MR | -
STWV=25-5 | Karune |
(Check 2) - - - - | - - - | MR| LR | MR | HS | HS
6 | STV-25-6 | CK 6-95 |
(NRC 322) 81 | 321 [4748| 106 | 39 | 29 |044| R | IR | MR | MR | -
STV-25-7 | NRC 285 76 (278 | 4an7| M7 | 30 | 33 |015| IR | MR | MR | MS | -
8 | STV-25-8 | KVC 109-58 | _
(NRC 323) 94 |2.90 42983 N3 l 39 | 34 070 MR | LR | MR | MR | -
9 | STV-25-9 | NRC 188 |
(Check 1) 83 (2281|3375 93 | 31 | 25 |0B2| IR | MR| LR | MR | -
10| STV-25-10| CK-14 |
(NRC 321) 81 |44 |6530 95 | 30 | 29 |109| IR | MR | MR | MR | -
Mean 82 (274 40863 M | 35 | 29 | 0.52 '
C.V. 13.74 12.76| 9.76 | 5.27 | 27.21

* Seed Yield is of 2 border rows for each replication

# STV-25-4 seed yield is of 5 rows for each replication as segregating for disease reaction
GPY-Green Pod Yield at R6, FFPW-Fresh Pod Weight, FSW-Fresh Seed Weight

3.1.2 Breeding for early maturity, high yield,
wider adaptabillity and food grade
characteristic

IISR 4.4/23 Breeding for High Grain and 0il Yield
for Different Maturity durationin Soybean

PI: Dr Shivakumar M (up to 27.06.2025)

Co=Pl’'s: Dr V. Nataraj, Dr V. Rajesh. Dr N.
Raghavendra, Dr Giriraj Kumawat

Significant Achievements:

+ NRC 270, a high yielding entry yielded 18.2 %
higher yield than the best check variety JS21-72in
AVTland promoted to AVTII 2025 in Central Zone.

+ Based onyield and early maturity three entries

aifds affd=T 2025

(19 >

YP 44, ¥P 48, and YP 42 were promoted to IVT early
2025 trial. Similarly, two entries viz, YP 50 and YP
42 were promoted to VT normal maturity trial
2025.

Evaluation early maturing advanced breeding
lines under highdensity planting:

A set of 20 early maturing genotypes including
check NRC 150 with erect plant (single culm) type
were evaluated under different planting density
at two locations viz, Indore and Pune. The salient
features of advanced breeding lines used in the
present study were presented in Table 3.1.2.1. The
location wise yield potential at different crop
geometriesis givenin Table 3.1.2.2
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Table 3.1.2.1 List of advanced breeding lines used in high density planting.

Entry Name Pedigree Days to maturity 100 Seed weight (g)
Codel EC 457254 x JS 95-60 84 15.03
Code7 EC 457254 xJS 20-34 90 13.67
Code 2 EC 457254 x JS 20-34 79 14.33
Code 4 EC 457254 xJ5 20-34 79 13.37
Codel15 EC 457254 x JS 20-34 79 14.83
Code 16 EC 457254 xJS 20-34 88 13.87
'Code 2] EC538828 X NRC 155 79 16.81
Code 22 EC538828xNRC155 86 20.93
Code 24 EC538828 x NRC 155 86 19.00
Code 25 EC538828 X NRC 155 79 16.87
Code 32 EC 457254 x JS 95-60 79 17.97
Code 35 EC 457254 x JS 95-60 a0 14,83
Code 36 EC 457254 x JS 95-60 89 13.23
Code 38 EC 457254 x JS 95-60 a0 15.37
Code 40 NRC 128 xJS 20-34 a0 14.67
Code 63 EC538828x.JS 95-60 87 19.03
Code 96 EC 457254 x JS 95-60 91 22.93
Code 107 EC 457254 x JS 95-60 90 15.43
Code 38 (YLD) EC 457254 x JS 95-60 83 15.00
Table 3.1.2.2 : Location wise yield potential at different crop geometries.

Indore Pune

Spacing Yield potential (Kg/ha) Spacing Yield potential (Kg/ha)
45x5cm G12(2849) 45x5cm G18 (3033)
30x5cm NRC 150 (4318) 30x5cm Gl8 (3098)
20x5¢m NRC 150 (4417) 20x5¢cm G18 (3768)
15x5em Gl (3988) 1Bx5em GI18 (4003)

1. Multi-location Evaluation of advanced
breedinglines

A total of 42 advanced breeding lines were
evaluated for agronomic traits at 10 locations viz,
Indore, Jabalpur, UAS Dharwad, ARl Pune,
Parbhani, Adilabad, Amravathi, Raipur, Lokbharti
and Kota for 2023 and 2024 season. Entries viz,
NRC 269, G152, G154, G151 and G108 were excelled
NRC 270 genotype for seed yield (AVT Il entry).
These lines were evaluated for RAB, YMD and
Charcoal rot diseases at Jabalpur for 2023 and
2024 cropping seasons. Genotypes viz, NRC 269

'ﬁﬁ’ai';lﬁléﬁﬁ 2025 E EEEEEEEEEEE—————— rzﬂ

(3701 Kg/ha), G152 (3409 Kg/ha), G154 (3058
Kg/ha), G151 (2912 Kg/ha) and G108 (2667 Kg/ha)
were out performed NRC 270 (2647 Kg/ha)
genotype (AVT llentry). At Jabalpur centres these
42 lines were screened for three diseases viz,
charcoal rot (sick plot), RAB and ¥MD. Several
entries viz, NRC 269, G4, G323, G34, G32, G 27, G19
and G10 were found highly resistance to charcoal
rot for consecutive two years 2023 and 2024. NRC
269 exhibited resistant reaction to RAB and YMD
disease both for 2023 and 2024 year.
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DBT funded project “Marker assisted
introgression of seed weight, early maturity
and photoperiod response genes in a multiple
stress tolerant climate smart soybean variety
J597-52and KTl free variety NRC 127"
PE Dr. Shivakumar
CoPis: Dr. Giriraj Kumawat, Dr. V. Nataraj and
Dr. Sanjay Gupta

A total of 39 introgression lines carrying

# ICAR-National Soybean Research Institute, INAOre p—

desirable alleles of seed weight (qsw10.), early
maturity (e2) and photoperiod response (e3,e4)
were developed. These lines along with two
recurrent parents J5 97-52 and MRC 127, were
used for multi-location evaluation at 5 centres
(Dharwad, Sanosara, Pune, Amerali, Indore)
during kharif 2025 to identify best introgression
lines with high seed yield, early maturity and high
100 seed weight (Table 3.1.2.3, Fig. 3.1.2.1).

Table 3.1.2.3. Details of introgression lines used for the multi-location evaluation

S.No.| Name ofthe geneticstock(s) Genetic constitution
. | DBT2025-34(R-16-15) ' e3 )
2. DBT 2025- 2(R-5-2),9(R-5-12) ed

3. DBT 2025- 1(R-5-1),6(R-5-7),27(rR-29-28) e2

4, DBT 2025- 11(R-5-17), 14(R-5-25), 20(R-29-1), 26(R-29-26) qSWI0.]

5. DBT 2025- 38(R-16-31), 39(R-16-32) NIl KTI

6. DBT 2025- 5(R-5-5), 8(R-5-11), 28(R-29-36) ed,e2

7. DBT 2025-10(R-5-13), 17(R-5-29) ed, qSWi0.1

8. DBT 2025-12(R-5-20) ed ed

Q. DBT 2025-13(R-5-21) e3,e2

10, DBT 2025-16(R-5-27) ed,e2,gSWI0.]

n DBT 2025- 17 (R-5-29) ed, qSWI10.1

12. DBT 2025-18(R-5-32), 21(R-29-4),22(R-29-8) @3, qSWI0.]

13. DBT 2025- 25(R-29-14) e3,ed,qswWI0.]

14, DBT 2025- 29(R-16-2) ed, e2, null KT

15. DBT 2025- 30(R-16-4) ed, null KT, gSWi0.1
16. DBT 2025-31(R-16-9), 32(R-16-10), 37(R-16-20) e3, null KTl

17. DBT 2025- 33(R-16-13), 36(R-16-19) &4, nullKTI

18. DBT 2025- 3(R-5-3), 4(R-5-4), 7(R-5-9),15(R-5-26), 19(R-5-34) e2,e3 ed,

23(R-29-12), 24(R-29-13), 35(R-16-16), 40(R-26-4) gsSWI0.1, null KTI

Fig. 3.1.2.1 Detection of e2 allele in introgression lines using CAPS marker.JS 87-52 and NRC 127 are

recurrent parents, EC538828 is donor for €2, R-5-1to

| o afiEEs 2025

[ 21

R-5-20 are different introgression lines.
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NRC51.12/02: Breeding forfood grade characters

and high oil content

PI: Dr Anita Rani,

CoPl. Dr Vineet Kumar

+ Three hundreds and fifty (350) individual
plants of segregating populations developed
for KTl free genotypes were tested for
presencef/absence of kunitz trypsin inhibitor
peptide using PAGE and PCR amplification of
gene specific primers. Out of 350 plants |, 125
plants were observed to be homozygous for
null allele of KTIgene

» Four hundred individual plants of segregating
populations developed for Lox 2 free
genotypes for presence/absence of
lipoxygenase activity using PCR amplification
of gene specific primers and rapid bleaching
test. Out of 400 plants , 180 plants were
observed to be homozygous for null allele of
Lox2 gene,

Seeds of one hundred and twenty (120)
advance breeding lines were tested for oil
content . A range of 17 to 23 % oil content was
observedintheselines.

NRC 268, lipoxygenase 2 free genotype has
been promoted to AVT Il in Central and Eastern
Zones (Fig.3.1.2.2.).

NRC 280 , genotype free from KTl and
Lipoxygenase 2, has been promoted to AVT |
in Central Zone

NRC 291, genotype free from KTl, has been
promoted to AVT | in Central and Sothern
Zones

NRC 292 , high oil genotype , has been
promoted to AVT lin Central Zone

MWRC 301, genotype free from Lipoxygenase 2,
has beenentered in IVT, 2025

MRC 302 , genotype free from KTl and
Lipoxygenase 2, has beenentered in IVT,2025.

Fig. 3.1.2.2 : NRC 268 promoted to AVT Ilin central & eastern zone

NRC 268 Lipoxygenase 2 free genotype developed from NRC 142x
NRC 5L2 has been promoted to AVT Il in Central and Eastern Zone

aifds affd=T 2025

[ 22

Central | Eastern |
Zone Zone
Yield [ ha 26.08 2353
Days-to 100 95
rmaturity
100-sw(g) | 97 9.7
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DBT funded Project: Developing food-grade
soybean using CRISPR/Cas9 mediated
multiplex genome editing

PI: Dr Vineet Kumar
Co-PL Dr. Anita Rani

CRISPR/Cas8 constructs carrying gRNAs to knock
out off-flavor generating genes Loxl, Lox2 and
Lox3 individually were developed. The constructs
were mobilized in Agrobacterium tumefaciens
and Agrobacterium rhizogens and provided to
ICAR-IISR, Indore. The Agrobacterium strains were
grown on LB Agar supplemented with 50mg/L
kanamycin at 280C for 2 days. Single colony was
picked up from the plate and grown in Luria broth
containing 50mg/L kanamycin and kept in an
incubator shaker at 280 C and 200rpm until
ODE00 reached 0.6.The Agrobacterium cultures
harboring different CRISPR/Casd constructs were
used ininvitro transformation of soybean cultivar
JS 20-98. Agrobacterium tumefaciens-
mediated transformation was performed by
sterilizing 50 sets of 100 seeds of JS 20-98 and
incubating them for 5 days. Cotyledons were
isoloted and infected with Agrobacterium
tumefaciens, which was then transferred to co-
cultivation media and incubated for 4 days. After
15 days, shoot induction was performed, and the
resulting shoots were transferred to different
shoot elongation media and rooting induction
media followed by primary and secondary
hardening. Survived TO plants were screened for
Cas9 and BLPR and seeds were harvested.
Subsequently, Tl and T2 generation plants were
obtained and screened using the PCR assay. T2
plants having trans genes ( Cas 9 and guide RNA)
areinthe pots inthe culture room.

RKVY Project: Vegetable and Food grade
soybean as a profitable option for farmers of
Madhya Pradesh

Pl: Dr. Ramakrishnan Madhavan Nair

CC-PI: Dr. Vineet Kumar

CC~-CoPI: Dr. Anita Rani, Dr. B.U. Dupare and Dr
Rakesh Verma

The project was sanctioned in Collaboration with

HI.FH.H10.-TEE HEEE FTETH F4H, 30 {J '
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World Vegetable Centre for a duration of 3 years
(2025-2028) for ICAR-NSRI an amount of Rs. 50
lokhs.Demonstrations were conducted in 0.1 ha
area at 124 farmers’ field in the villages blocks
Mhow, Indore and Depalpur and Sabwere of
Indore Districts (Fig. 3.1.2.3 ). At each farmer's
field, three broad Technology packages (TPs)
were carried out along with farmer's practice
(control). TP-1 pertained to varietal intervention
food-grade soybean varieties (NRC142/NRC150)
plus recommended husbandry and seed
treatment), TP-2 was Biocontrol | integrated
biological interventions (use of biocontrol agents
and biological seed/seedling protection
combined with best ugrnnumy} while TP-3
targeted Chemical [ integrated chemical
management (which included seed treatment,
pre-emergent weedicide, insecticide and
fungicide per integrated pest management
recommendations). Observations of pest and
diseases during cropping season and yield data
of the crop cutting recorded.

Fig. 3.1.2.3: Demonstration of food grade variety
NRC 150 with three technology packages at
Betma Khurdin indore District

DBT funded Project: Characterization of saponin
polymorphism in irradiation-induced TILLING
population of soybean cultivar NRC-142

Pl Dr. Vineet Kumar
Co-PE Dr. Anita Rani

The E-beamed M2:3 seeds from 500 plants were
analysed for saponins through thin layer
chromatography (TLC). Plants exhibiting putative
mutants were raised in field for analysing
saponins in the next generation. All food grade

ICAR-National Soybean Research Institute, Indore _
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varieties & promising advanced breeding lines
and dominant varieties were also phenotyped for
saponins. Fig. 3.1.2.4 and Fig. 3.1.2.5 show
chromatogram depicting saponin profiling as
analysed through TLC in some of the food grade
varieties/lines while Fig. 3.1.2.6 depicts putative
mutant for saponin in M2:3 generation,
respectively.

preqgaeedn o

—

Fig. 3.1.2.4 : TLC Chromatogram depicting
saponins for NRC106, NRC105, NRC147, NRC18],
MACSNRCI677, NRC132 , NRC149, G688, G11 and

G620
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Fig. 3.1.2.5 TLC Chromatogram depicting
saponins for NRC150, NRC142and NRC181
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Fig. 31 2 6: TLC CHromutngrum depicting
saponin mutants in AGSP 101 (e beam mutated
progeny of NRC142)

NSRI 4.7/25: Harnessing Power of Soy:
Development of New Age Health Foods from
Functional Soy Protein

PL Dr. Neha Pandey

Co-PI: Prof. Dr. Ashutosh Upadhyay, Dept. of Food
Science and Technology, Dr. M.P. Sharma, and
Dr. Punam Kuchlan

Single-factor analysis was done to study the
effect of different types of raw materials on the
vield of protein. The effect of adding gums at
different levels and the impact of various physical
treatments, including soaking, germination,
defatting, microwave treatment, and
ultrasonication, on the protein yield were also
studied (Table 3.1.2.4).

Table 3.1.2.4: Effect of changing one factor at a time on soy protein yield.

Time for

Yiedd of

Row Material PH | ohifting teatment|  Additives Physical treatment type | somin(s)
soy flour pHE Th - - 23
Defatted soyflour pHA.5 3h - - 254
Defotted soyflour pHE.5 3h - Fermentation 328
Fartially defatted soy flour| pH S 12h - Heating ot 90°Cfor1s min. 30
Germinated soy flour pHE 12h - Heating at 90°Cfor15 min. 32.3
Germinated+
Defatted soyflour pH9 12h Pectin(0.%) |Microwave at 350W
for20minutes 35.6
Germinated+ dehulled+ |pH9 12h Pectin (0.2%) |Microwave at 350W for 407
defotted soy flour 20minutes
Dried Okara pHY 12h Pectin(0.%) |Microwave at 350W
for 20minutes 38.5
Dried Okara pHT 12h Pectin(0.%) |Microwave at 350W
for20minutes 42,
Dried Ckara pHT 12h Pectin(0.2%) |Microwave at 350W for
20minutes+
Ultrasonication ot
300 W for 35 minutes 45.5
T G F T i — W — T LT L



Application of functional soy protein as a gluten
replacerinsoychap:

The primary challenge in creating a gluten-free
soy chaop is replacing the vital wheat gluten,

which is responsible for the products unigue,

Fig. 3.12.7: Process of extraction of soy protein

from soy flour

Dough handling properties:

The MSP provided the protein bulk, but on its own,
it lacked the elasticity to form a dough. The
addition of pectin (a hydrocolloid) was essential.
The pectin hydrated and formed a viscous, sticky
matrix that effectively bound the soy protein
particles together, creating o cohesive, pliable
Mmass.

This MSP-pectin dough, while not as elastic as a
gluten dough, had sufficient structural integrity
and “tackiness” to be sheeted and successfully
wrapped around the wooden chaap sticks
without crumbling or tearing, which is the key
processing step.

Final Product Texture (After Cooking)

The wrapped dough was then cooked (typically
boiled or steamed) to set the protein.

- Firmness and Bite: During cooking, the MSP

it aivasT 2025

elastic, and layered meaot-like chewiness. In this
experiment, o combination of Modified Soy
Protein (MSP) prepared under this project and
Fectin waos used to replicate this structure {Fig.
3.1.27 and Fig. 3.1.2.8).

Fig. 3.12.8: Process of developing gluten-free

soy chaap

and pectin formed a strong, cross-linked gel
network. This resulted in a very firm, cohesive, and
‘bouncy” final product with o resilient bite,
successfully preventing the chaap from
disintegrating, which a soy-only version would
do.

Textural Difference: The texture was not
identical to traditional, gluten-based chaap.
Instead of the long, stringy, and separable
muscle-like fibers that gluten provides, the MSP-
pectin network created a more homogenous,
gel-like, and "short” texture (closer to a firm
sausage or high-density tofu).

+ Moisture Retention: A major positive result was
the excellent water-holding capacity of the
pectin. It effectively trapped moisture within the
protein matrix, preventing the chaap from
becoming dry or crumbly after cooking and
improving its juiciness when added to a curry,
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Conclusion:

The yield of soy protein isolate is lower because
the process is more refined, removing most of the
carbohydrates and fats, resulting in a product
that is over 90% protein. Experimental studies on
extracting protein isolate from defatted soy meal
report mass yields in the range of 24% to 25%. The
results of the single-factor analysis showed a
yield of up to 45.5% due to the combination of
treatments.

The incorporation of MSP-Pectin blend was highly
effective in replacing the binding and structural
functions of gluten, allowing for the formation
and cooking of a stable, firm soy chaap. However,
it created a product with a gel-like, "bouncy’
chew rather than the fibrous, layered pull of
traditional soy chaap.

Future prospects:

A combination of other treatrents and the effect
of fermentation and germination on protein yield
and protein quality needs to be determined. The
effect of a combination of physical (heat,
microwave, ultrasonication) and biological

(fermentation, germination) treatments on
functional properties, in vitro digestibility, and
antioxidant properties also needs to be analysed.
To mimic a meat-like texture for developing new-
age plant-based foods, we may try different
combinations of gums to provide fibrous and
stringy behaviour lacking when using a single
type of hydrocolloid, along with MSP.

3.1.3Breeding for Abiotic Stress Tolerance

DSR 5.6a/08: Breeding for drought tolerant
varietiesinsoybean

PL Dr. Gyanesh Kumar Satpute

CoPis: Dr. Sanjay Gupta, Dr. Milind Ratnaparkhe,
Dr. Giriraj Kumawat, Dr. Prince Choyal, Dr. Rakesh
Kumar Verma, Dr. Vangala Rajesh and
Dr. Sanjeev Kumar

Hybridization: A total of 42 crosses, including
multi-parent crosses (Table 3.1.3.1), were
achieved involving parental lines, i.e. M-54-4A-8,
M-27-1, N6-136-2, M-23-2, G-5-2-15, G-2-3-3],
and high-yielding varieties viz. NRC 150, KDS 992,
JS 24-33, J§ 22-12, JS 21-72, J5 20-98, and JS 93-
0s.

Table 3.1.3.1: Multi-parent hybridizations performed in kharif 2025

S.No. Cross |
1 (Js 22412 x J5 95-60) X (NRC 150 x M-23-2)
2 (Js 22-12 x NRC 295) % (MRC 150 x NRC 157)
3 (Js 22-12 x NRC 295) % (JS 22-12 x JS 95-50)
4 (Js 22-12 x NRC 285) X Js 21-72

5 (Js 22-12 x NRC 285) % MRC 150

6 (JS 22-12 x NRC 295) x JS 22-12

7 (Js 22-12 x NRC 285) X JS 24-33

g (Js 22-12 x NRCT 285) % JS 83-05

g (MACS 1460 x J 732) % Js 21-72

10 (MACS 1460 x J 732) % NRC 150

1 (MACS 1460 x J 732) X JS 22-12

12 [NRC 150 x M-23-2] X JS 20-98

Generation advancement: Early generation crosses were advanced to the succeeding

generation (Table 3.1.3.2).

aiftes o 2025 =
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Table 3.1.3.2: Sixteen Flcrosses advanced to F2 generation.

Fiz Cross
25F-1  MRC 150 x PI159923
25F-2  MRC 150 x J5 95-60
25F-3  MRC 150 x NRC 295
25F-4 S 21-72 x P 1659923
25F-5  KDS 992 x 1732
25F-8 RS 11-42 xJ732
25F-10  PS1670xJ 732
25F-11  (JS 20-34 x PI159923) x (AMS 100-39 x NRC 257)
25F-12  (JS 20-34 x F1159923) x (D5b 34 x EC 107407)
25F-13  (JS 20-34 x Pl 159923) x P 159923
25F-14  MRC 150 x NRC 157
25F-15  MRC 150 x M-23-2
25F-16  JS 22-12 x JS 95-60
25F-17  JS 22-12 x NRC 285
25F-18  KDS 992 x TGX709-50E
25F-19  MACS 1460 x J 732

Assessment of Fa—Fa Derived Single-Plant Selections for Yield-Contributing Traits: Single plant
selections were made in 16 F3 and F4 populations, resulting in 20 selections (Table 3.1.3.3).

Table 3.1.3.3: Number of single plant selections inF3 and F4 generation cross

5.No., MNaome | Generation| Pedigree SPS
1 24F2-1 Fx (BMS-MB-5-18xJ595-60) x(PN59923xJ571-05)/
(38-1-265x)585-60) x (JST1-05xNRC27) g
2 24F2-2 Fs (JST-05xMRC37) x (TGX328-049)/
' (AMS-MB-5-18xJ595-60) x (PN59923xJ595-60) 3
3 24F2-4 | Fs (AMS-MB-5-18xJ595-60) x(PN59923x)595-60)/
' (FN59923xNRC37) x (PN59923xJ595-60) 1
4 24F2-5 | Fs (JS7T1-05xNRC37) x (TGX 328-048)/ (PI59923xNRC37) x
| (FN59923xJ595-60) - ' 2
5 24F3-1 Fa (AMSMB5-18 xJS95-60) x (PI159923xJ5 95-60) 2
3] 24F3-2 Fa (PIN59923xNRC 37) x (P1159823x )5 95-60) 4
7 24F3-3 Fa (JST-05xNRC37) x TGY 328-049 &
g 24F3-4 | Fa (JS7-05xNRC 37) x (PI159923xNRC 37) 1
g 24F3-5 | Fa JST1-05 xNRC 37 20
10 24F3-7 | Fa NRC 136 xJS 85-60 3
1 23F2-1 Fx (AMS-MB-5-18xJ595-60) x(PI159923xJ571-05) 2
12 23F2-7 Fs (AMS-MB-5-18xJ595-60) x(P1159923xJ585-560) 3
13 23F2-8 | Fs (JST-05xMRC37) % (AMS-MB-5-18xJ585-60) 3
14 23F2-8 | Fs (JST-05 xNRC 37) xEC 602288 2
15 23F2-1 | Fs (JST1-05xMRC37) x TGX328-049)/
_ (AMS-MB-5-18xJ585-60) x (PN59923x) S85-60) g
16 23F2-13 F= (JST1-05xMRC37) x (PIIE9923xMNRC 3T) 10
TotalSPS 90
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Outof 90 selections, atotalof 52 single-plant selections (5P5) with 2 150 pods per plant, derived from 15
Fs—Fa populations, were evoluated for pods per plant (PDP) and seed yield per plant (5YP) and
compared with the high-yielding check JS 21-72. For pods per plant, six SPS G35 (24F3-5-3), G51(24F3-
5-6-1), G21 (24F3-3-5), G26 (24F3-5-D2), 643 (23F2-1-1) and G40 (24F3-5-8) showed superiority over
the check. Similarly, for seed yield per plant, six top-ranking selections G35 (24F3-5-3), G44 (24F3-7-1),
G23 (24F3-4-1), G39 (24F3-5-7), G9 (24F2-4-2) and G47 (23F2-13-1) expressed superiority (Fig. 3.1.3.1).
The strong expression of transgressive segregants across populations indicates effective parental

recombination and odequate genetic variance for both traits.

& Top 10 % Genotypes and Check (G53): Superiority (%)
Each panel shows % supenomty over check for key traits

Pods per plant (PDP)
ey
G 51 116.4%

& 2¢ Rt 102,15

G 26 102.7%

G43 ——— R ]

G40 R £

G5 0.0%

Seed Yield per Plant (SYP)
oGS 159.0%
a Gla - I=
E ——
S e 96.5%
§5p e
D ;47 65.7T%
Ogsna 0.0%
0 50 100 150 200
% Supeniority over Check (G53)

Top10 . Check (G53) . Top 10 %

Fig. 3.1.3.1. Percent Superiority of Leading Genotypes for Pods per Plant and Seed Yield

Evaluation of progeny rows for seed yield:

A total of 4 checks, viz. JS 21-72, NRC 142, Hardee
and JS 335, and 50 progeny rows were evaluated
for seed yield in an augmented block design. Five
entries viz. 24F3-4-4 (3160kg/ha; p < 0.0001),
24F3-4-3 (3104 kg/ha; p < 0.0001), 24F3-5-34
(2816 kg/ha; p = 0.0007), 24F3-3-3 (2512 kg/ha; p
= 0.0152) and 23F2-8-9-2 (2502 kg/ha; p =
0.0168) showed significant superiority for seed
yield over the best check JS 21-72 (2152 kg/ha).
(Table 3..3.4).

Evaluation of soybean advanced breeding lines
and genotypes for drought tolerance traits
under drought stress using multi-trait
genotype-ideotype distance index (MGIDI)

e ofadss 2025 (28

Eight advanced breeding lines and seven
genotypes were evaluated in a summer field trial
in 2024, using a randomized block design (RED)
with three replications. Soil moisture stress was
imposed by withholding irrigation at the pod
initiation stage for 21 days. Drought tolerance
traits—including delayed leaf senescence,
canopy temperature depression, and SPAD
chlorophyll meter readings—were measured to
assess stress response. The strengths and
weaknesses view highlighted balanced multi-
trait performance in G3 (116-136-2), G7 (23F3-1-
14), and G13 (23F3-1-24), which exhibited the
lowest MGIDI values and closest alignment to the
ideotype (Fig. 3.1.3.2).
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S.No.| Progeny Row Cross vield (kg/ha) | 100 Seed Wt (g)
1 24F3-4-4 (JS TN-05xNRC 37) x (P1159923 x NRC 37) 3160 12.9
2 24F3-4-3 (JS TN-05xMNRC 37) x (P1159923 x NRC 37) 3104 13.2
3 24F3-5-34 (JS 71-05xMRC 37) 2816 0.3
4 24F3-3-3 (J5 71-05xNRC 37) x TGX 328-049 2512 105
5 23F2-8-9-2 (JST1-05xMNRC 37) x {AMS MB5-18xJ585-60) | 2502 .6
3] Js 21-72 (c) 2152 141
7 NRC 142 (C) 1834 12,7
g Hardee (C) 1447 n6
g J5 336 (C) n4s 0.2

Mean 1910
CV 5% 7.5
R2 0.98
Strengths and weaknesses view
&
, s2-L @
|§‘|1-:r|:| &3 G7 %-. - E,‘-,.':-
S :E
s i ‘( o I
£ 3 \ |
E E o \ B
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i ¢ N o
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Fig. 3.1.3.2. Strengths and Weaknesses View of Soybeanadvanced breeding lines and genotypes
under Drought Stress (MGIDI Analysis), illustrating the contribution of individual traits to the MGIDI

index for each genotype.

Screening of soybean germplasm for drought
tolerance under soil-moisture stress:

A total of 41 soybean genotypes comprising 30
introductions (IITA, Nairobi) and 11 Indian cultivars
were evaluated in a field trial during summer
2024. The experiment was laid out in a
Randomized Block Design (RBD) with two
replications. A 21-day soil-moisture stress was
imposed by withholding irrigation at the pod
initiation stage. Observations were recorded for

-

-

it aivasT 2025

key drought tolerance traits, i.e. Delayed leaf
senescence (DLS), Canopy temperature
depression (CTD), and SPAD chlorophyll meter
reading (SCMR). Multi-trait selection was carried
out using the Multi-trait Genotype-ldeotype
Distance Index (MGIDI) approach. The MGIDI
biplot and radar chart revealed six genotypes, i.e.
Gl (TGX 573209 D), G2 (TGX 30212 D), G3 (TGX
81478 D), G0 (TGX 81314 D), G31 (Js 20-68), and
32 (NRC 190), contributing most effectively to

o=
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the ideotype for drought tolerance traits
(Fig. 3.1.3.3). These genotypes exhibited higher
canopy temperature depression, greater
chlorophyll retention, and delayed leaf
senascence, indicating efficient physiclogical
adaptation to moisture deficit. The analysis
demonstrated the application of MGIDI as a
rmulti-trait, integrative selection index for drought
resilienceinsoybean.

Evaluation of elite lines in AICRP Multilocation
trials:

Strengths and weaknesses view

G3 G1
& 100 e
(U]
=
[} i
E i
o
g @ { G10
5
[=
=
5
L% ]
GH G32

Fal

NRC 295: The genotype NRC 295 was derived
from the cross (JS 93-05 x JS 97-52). In IVT
(Normal) CZ 2024, the entry ranked Il and
recorded 2380 kg/ha seed yield with 20%
superiority over the best check JS 21-72 (1986
kg/ha) (Table 3..3.4; Fig. 3..3.4) It is a drought
tolerant genotype with DRI (»1.0, ie. 1.06) as
compared to the tolerant check NRC 136 (DRI
1.04). It was evaluated in AVT-I (Central Zone)
during kharif 2025.

=

L]

&

n

W uti-trait genotype-idectype distance index

9 Honselecled ®  Salecled

Fig. 3.1.3.3: Strengths and weakness’ view and MGIDI-based ranking of soybean genotypes under

induced drought stress conditions.

Fig. 3.1.3.4: NRC 295 promoted to AVTI (Normal) Central Zone

it aivasT 2025 1 30
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NRC 190: 1t is a high-yielding drought-tolerant entry derived from a cross (JS 97-52 x JS 3565). It
yielded 2971 kg/ha as compared to the best check KDS 753 (2617 kg/ha) with 13.5% yield increase in
VT 2023 in the North Eostern Zone. The genotype NRC 190 was evaluoted in Manipur state

multilocation yield evaluation trial 2025 (Fig. 3.1.3.5).

T

Evaluation of soybean advanced breeding
lines, varieties and germplasm for desiccation
tolerance:

Field experiments were conducted during
the Kharif 2025 season to evaluate two soybeadn
trial sets using a randomized block design. The
first set consisted of 11 advanced breeding lines
along with 4 checks, evaluated in three
replications. The second set included 24
germplasm accessions and 13 released varieties,
evaluated in two replications. To assess
desiccation tolerance, potassium iodide (0.2%
wlv) was applied as a chemical desiccant by
spraying the whole canopy at the seed-fill stage
(R5 plus 8-10 days) for each genotype. Both the
sets were also evaluated under rainout shelter-

imposed soil moisture stress at seed fill stage.
Pre-evaluation Yield trial:

A set of Il advanced breeding lines and 4
checks, viz. JS 21-72, NRC 142, JS 97-52 and JS 335
were evaluated for seed yield in a kharif 2025 field
trial in RBD, in three replications, and for drought
tolerance traits in rainout shelter imposed soil
muoisture stress at the seed fill stage.

Multilocation evaluation of advanced breeding
lines under low rainfall situations: In a multi-
location yield evaluation trial conducted in RBD at

Fig. 3.1.3.5: Field View of NRC 190

Kota, Baramati and Indore, 8 genotypes and 5
checks were evaluated in kharif 2024, The mean
yield of the genotype G-2-3-31(2254 kg/ha) was
found (15%) higher than the best check JS 20-69
(1960 kg/ha) atKota and Baramati (Table 3..3.5.)

Table 3.1.3.5 :MLT forlow moisture stress

Entry Kota Baramati Mean
$210- S16- 525-
7-24 7-24 B-24
G-1-1-18 1504 2636 2004 2048
G-1-3-27 2108 1624 1819 1850
G-2-3-31 2285 2287 2181 2254
G-5-2-15 1835 2024 1288 1719
J520-68(C) 1BE2 2622 1595 1960
Jsa7-62(c) 1789 1852 1604 1739
NRC142(C) 1305 2292 1787 1795
J53356(C) 861 2961 1876 1899
J593-05(C) 1379 2354 1480 1738
Mean 1437 2204 1682
R2 08y 086 0N
cv(x) 760 844 1037
RFmMmM 8390 4002 317.0

Soil-moist% 196 ns 131

In o yield evaluation trial conducted in the same
set of genotypes at Indore, two genotypes viz,
G2-3-31 (1803kg/ha) and G-5-2-15 (1386kg/ha)
were found superior in yield over the best check
JS 20-69 (1064kg/ha) under low soil-moisture
conditions induced in the rainout shelter (Table
3.1.3.8).

ICAR-National Soybean Research Institute, Indore g

— A _" Annual Report 2025 _ ol



1.3, H4.1. -TgE JEEA 31314‘511'-[ HEM, 391 J’}_ﬁ_ ICAR-National Soybean Research Institute, Indore

Table 3.1.3.6 : Rainout shelter evaluation for
yield & root traits atindore

Entry sY DRI TRL SA
kg.har cm cm2

G-2-3-31 1803 1.2 7097 2087

G-5-2-15 1386 1.a 418 11455

J520-689 1064 1.8 3066 1028

J587-52 1080 1.1 5376 1837

J5S83-05 Qg7 1.0 1734 559

Mean 851

R 0.93

cv (%) 16.64

RFmm 1287

Roinoutshelter 18.3

soil-moist %

DST-SERB funded project: Functional
characterization of soil surface rooting
(6mSOR) genes and development of their genic
markersinsoybean

PI: Dr Giriraj Kumawat
CoPl. Dr. Prince Choyal

ldentification of contrasting root trait
genotypes and differential expression analysis
of GmSOR1-like genes

Root trait phenotyping identified EC528623, HAL,
NRC2396, & Hardee as high rooting-low root
angle genotypes and TGX 780-54, Pusa 37, J580-
21, & PsS1024 as low rooting-high root angle
genotypes. Primers were designed for the 17
orthologs of GmSORI like genes in soybean. 17
genes Glyma04g089851, Glyma06g09165],
Glyma0lg019300, Glyma08g203400,
Glymaldgl85600, Glyma02g218200,
Glyma01lg087900, Glyma08g273400,
Glymallglg7001, Glymal2g077333,
Glymal0g210051, Glymal3g324534,
Glymao20g1805561, Glymal2gl753561,
Glyma0d7g270000, Glymalbgl22900,
Glyma09g017200 used for the expression study.
Gene expression analysis was performed in root
tissue of 3-weeks and 2-weeks grown plants of
eight contrasting germplasm accessions. In
primary roots of 2-weeks plants,
Glyma04g089851 showed significantly high

expression in high rooting-low root angle
genotypes. Whereas in lateral roots
GlymaOlg0987900, Glymaldgl85600,
Glymalldg210051, Glymal2g077333,
Glyma20gl80551, Glymal2gl75351, and
Glymal3g324534 showed high expression in low
rooting-high root angle genotypes. In 3-weeks
plants, differential expression analysis revealed
distinct transcriptional patterns between primary
and lateral root tissues. Motably, Glyma06g091551
exhibited significantly higher expression in the
primary roots of high-rooting genotypes, while
Glymalig324534 showed elevated expression in
the lateral roots of low rooting-high root angle
genotypes (Fig. 3.1.3.6.). The consistent
differential expression of Glymalig324534 at
both stages underscores its potential utility in
functional characterization and in the
development of reliable markers for root traits.

ISSR3.16/21 Identification of genes/ioci for
betterroot systeminsoybean

PE Dr. Giriraj Kurmawat

Co-Pls: Dr. M. B. Ratnaparkhe, Dr. Gyanesh K.
Satpute, Dr. Shivakumar M (up to 27.06.2025),
Dr. Prince Choyal

1. Phenotyping of 143 soybean varieties for
roottraits

For validation of a root length QTL, a set of 143
soybean cultivars was phenotyped for Primary
Root Length (PRL) and Tertiary Root Lengh (TRL) at
three-week stage (V2) under hydroponic culture.
Phenotype data of 143 soybean genotypes
showed a substantial variation in PRL and TRL at
V2 stage (Table 3.1.3.7,Fig. 3.1.3.6).

Table 3.1.3.7 Descriptive statistics for PRL and TRL

Descriptor PRL({cm) TRL{cm)
Minimum 38.4 448,34
Maximum FAT 1551.2
Mean 5213 86477
Stand. dev 6.37 213.51
Skewness 0.58 0.87
Kurtosis 0.98 0.78
cov (%) 12.22 24.69
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2.Markerassociation analysisfor validation

Two SHNPs, 510_53805585 and 510_52786710, from
the genomic region of gRoot10.1 (root length QTL)
were converted into KASP marker and genotyped
in a set of 143 soybean cultivars (Fig. 31.3.7). SNP
genotyping data and root phenotyping data of
143 soybean cultivars were used for marker trait
ossocigtion analysis. Generalized linear model
(GLM) was used for marker trait association in
TASSEL vB.0. Marker troit ossociation analysis
using GLM detected significant associotion of
510_53805585 with PRL (P= 0.00017) and TRL (P=

Fig. 3.1.3.6. Soybean cultivars at three-week 0.00051) (Table 3.1.3.8, Fig. 3.1.3.8).
stage growing under hydroponic culture.

Table 3.1.3.B. Validation of gRoot10.1 SNP 510 _53805585 for PRL and TRL in 143 soybean cultivars

SNP Chromosome | Position Wm82.a2 | Trait F-value | P-Value R (%)
S510_53805585 |10 50324088 PRL 14.88 1.74E-04 8.67
TRL 1264 5.3E-04 822
i 55 L e 1210 Tiak AR 1 e Pl L el Tl

Fig. 3.1.3.7: KASP analysis for SNPs 510_53B05585 and 510_52786710, in soybean cultivars.
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Fig. 3.3.B: Allelic effect of SNP 510 _53B05585 from the genomic region of qRoot10.1 genotyped in
143 soybean cultivars at V2 stage. A. Primary root length (PRL), B. Total root length (TRL).
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3. Genotyping of RiLs and BC2Fls for identifying
heterozygouslines atQTLgRoot10.1

To develop RHL-NILs, 100 F5 RiLs developed from
cross NRC2 x NRC2396 (long rooting) and 11
BC2Fls of PSI024 x (PS1024 x (PS1024 x NRC2396))
were genotyped with two polymorphic SSR
markers BARCSOYSSR_10_1718 and
BARCSOYSSR_10_1730. Two heterozygous lines
were identified at QTL region for each of the
Crosses.

1ISR7.8/23: Traitidentification and physiclogical
breeding for waterlogging tolerance in soybean
PI: Dr. Prince Choyal

Co-Pls: Dr. Gyanesh Kumar Satpute, Dr. Giriraj

Kumawat, Dr. Nataraj V. and Dr. Rakesh Kumar
Verma

Fig. 3.1.3.9: Soybean genotypes under waterlogging stress at pre-emergence stage

Evaluation of soybean germplasm for pre-
emergence anaerobic stress (waterlogging
stress atpre-emergence stage) tolerance

A total of 550 soybean genotypes (500
germplasms, 30 varieties and 20 selected
genotypes) were evaluated for waterlogging
tolerance at pre-emergence stage in
waterlogging structures till Kharif 2024. A period
of 72 hours of waterlogging stress was imposed
through maintaining the 10 cm of water layer on
pots above the soil surface. After completion of
the treatment period, the pots were allowed to
recover for one week and the germination
percentage were recorded (Fig. 3.1.3.9).

¢a@ 3.1.3.9: fi-gorcfa Rw & afeeal M0 &3 & aga arardta datersa &1 sdagrast

Germplasm Germination% I Variety Germination % Genotypes |Germination%
EC 251413 a7 HARDEE 5 WLO2 10
EC 39742 B0 JS20-34 32 WL 04 15
EC 0075754 57 J520-38 15 WLOE 10
EC 81822 50 J520-69 10 WLOS 5
EC 0093747 47 J520-94 10 WLO7 15
EC 457464 47 J520-88 10 WLog 25
EC 57045 47 JsA-72 10 WL13 10
EC113388 45 J522-12 10 W4 10
EC 281400 45 JS 336 10 WL1G 10
EC 0057038 40 J585-60 20 WLTY 15
EC 0251523 40 J587-52 10 WL1g B
ECO2420M 35 KALITUR 20 WL 20 10
EC 284402 35 RYSh 201-35 10 WL 15
EC100802-4 33 MRC120 15 WL 23 10
EC172585 30 MRC 131 1o WL25 50
AT o 2025 _ (34 _ Annual Report 2025
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Conclusion: Among the screened materials, EC
251413EC, EC 39742, and EC 0076754 showed the
highest germination percentage after 72 hours of
waterlogging, suggesting their suitability for use
in breeding programs aimed at improving early-
stage tolerance (Table 3.1.3.9). Remarkably, WL 286
(EC 457564) also performed well under
waterlogging at the germination stage. This
genotype exhibited tolerance across all three
critical stages—pre-emergence, V3, and
R2—highlighting it's strong and stable response,
and positioning it as a promising donor for future

Germplasm Germination% I Variety Germination% | Genotypes |Germination%
EC 0018646 27 | NRC136 10 WL27 10
EC103153 25 NRC138 10 WL 28 25
EC 284415 20 MRC 142 10 WL 30 10
EC 0241942 15 MRC147 10 WL 31 15
EC 0242094 15 MNRC 150 20 WL3E 13
EC 241412 15 MRC152 25 WL 36 15
EC D217 10 MRC157 10 WL 37 20
EC 0251506 10 MNRC 154 13 WL Sl 10
EC 251327 10 MRC 165 25 WLET 30
NRC1BI | 15

waterlogging tolerance breeding initiatives.

Exp. 2: Screening of soybean genotypes for
waterlogging tolerance atseedling stage (V3)

A set of 70 soybean genotypes (Table 3.1.3.10),
including released varieties, advanced breeding
lines, and soybean germplasm along with six
checks, were evaluated for waterlogging
tolerance at the vegetative stage (V3) using an
augmented block design (Fig. 3.1.3.10).
Waterlogging stress was imposed at V3 stage for
15 days in a flooded field, while normal moisture
levels were maintained in the control plot. At
harvest, plant growth and yield parameters were
recorded under both control and waterlogged
conditions (Fig.3.1.3.0), (Fig. 3..3.11).

Table 3.1.3.10: List of genotypes for evaluation for waterlegging tolerance at V3 stage

Germplasm l Variety Selected genotypes
EC 0018846 EC 0481338 HARDEE MNRC131 WLOZ WLO4
EC 0057038 EC 1126655 J520-34 NRC138 WLog WLOB
EC 0075754 EC 3388 J520-68 MNRC138 WL1E WLOB
EC 0093747 EC 172585 J520-84 MNRC142 W4 WL1G
EC 0107418 EC 241412 JEN-72 MRC147 WLTY WL18
EC 024771 EC 251327 J522-12 MRC152 WL20 WL26
EC 0241942 EC 251413 J5 335 MRCI1S/ WL23 wLa2vy
EC02420M EC 291400 KALITUR NRC154 WL 29 WL 31
EC 0242094 EC 2894402 RVWSH 20M- 35 MNRC165 WLE0 WL33
EC 0251506 EC 284415 MRC127 NRC181 WLS7 WL 36
EC 0251523 EC 38742 MRC1Z0
EC 045627 EC 457454
EC 0457261 EC 57045
EC100802-A EC 81822
EC103153
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Fig. 3.1.3.10: Evaluation of soybean genotypes for waterlogging stress at V3 stage
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Fig. 3.1.3.11: Performance of waterlogging-tolerant soybean genotypes relative to the check
variety under waterlogging stress at the V3 stage: (a) seed yield and yield loss; (b) stress
susceptibility index and plant survival rate.
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Conclusion: At the V3 stage, genotypes WL18, WL
17, WL 27, WL 26, WL 2, WL 04, EC 0242071, EC
2894402, EC 251327, and JS 20-94 were identified
as tolerant to wuterlogging stress. Among these,
WL 28, WL 04, WL 17, and WL 21 maintained their
tolerance even at the R2 stage, indicating
stability of response across growth stages.

Exp. 3: Screening of soybean genotypes for

water logging toelerance atR2 stage

A set of B0 soybean genotypes (Table 31.3.11),

including released varieties, advanced breeding

lines, and soybean germplasm along with six
checks, were evaluated for woterlogging
tolerance at the reproductive stoge using an
augmented block design. Waterlogging stress
was imposed at full flowering stoge (R2) for 15
days in o flooded field, while normal moisture
levels were maintained in the control plot. At
harvest, plant growth and yield parameters were
recorded under both control and waterlogged
conditions (Fig. 3.3.12 )

Table 3.1.3.11: List of genotypes for evaluation for waterlogging tolerance at R2 stage

]

Germplasm | Variety
EC 0018646 EC 0481338 HARDEE
EC 0057038 ECN2B655 JS20-34
EC 0075754 EC 388 J520-69
EC 0093747 EC 172585 J520-84
EC 0107418 EC 241412 Js21-72
EC 0241771 EC 251327 J522-12
EC 0241942 EC 251413 J5335
EC02420M EC 281400 KALITUR
EC 0242084 EC 284402 RVSM 20M-35
EC 02515086 EC 284415 MRCI127
EC 02581523 EC 38742 MRC1Z0
EC 045627 EC 457464

EC 0457261 EC 57045

EC100802-4 EC 81822

EC103153

Selected genotypes
MRC131 WLOZ2
MNRCI136 WLOog
MRC138 WL13
MRC142 WL 14
MRC1LY WLT/
MRC152 WL20
MRCISY WL23
MRC1G4 W28
MNRCI165 WL 30
MRC181 WL BT

Checks: JS 20-34 (T), wL 07 (5), WL 51 (5), J597-52 (T), J5 20-38 (T), J5 20-88 (1)

—a—YPPc —a=YPP —a—%YL

40 4

JE 1038 WL S1 MS9560 WLII WLIT  EC
HET46d

G-1-1-18 G-1-3-31

JSI0.38 WLS1 JS9560 WLI1 WLI1T EC
457464

G-1-1-18 G-1-3-31

w511 w551

Fig. 3.1.3.12: Performance of waterlogging-telerant soybean genotypes relative to the check
variety under waterlogging stress at the R2 stage: (a) seed yield under control (YPPc) & stress
(YPPs) and percent yield loss; (b) Stress susceptibility index and Stress tolerance index.
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Conclusion: Based on the minimum vyield loss
percent under waterlogging stress as compare
to control condition, WL 21 (EC528622), wL 17(PI
283327), EC 457464, G-1-1-18, G-2-3-31
genotypes showed reasonably good stress
tolerance potential. These genotypes showed
minimum yield reduction under stress along with
minimum stress susceptibility index and high
stress tolerance index,

Experiment 4: Performance evaluation of
identified soybean genotypes for waterlogging
tolerance at reproductive stage (R2)

Table 3.1.3.12: List of identified genotypes

A set of 11 identified soybean genotypes (Kharif
2023; Table 3.1.3.10), including advanced
breeding lines, Rils, and soybean germplasm
along with six check varieties, was evaluated for
waterlogging tolerance at the reproductive stage
using a randomized block design with three
replications. Waterlogging stress was imposed at
full flowering stage (R2) for 15 days in a flooded
field, while normal moisture levels were
maintained in the control plot (Fig. 31.3.13 Table
3..3.12). At harvest, plant growth and yield
parameters were recorded under both control
and waterlogged conditions (Fig. 3.1.3.14).

Sr. No. Code Genotype name

1. WL04 NRC 256

2. WLOS NRC 257

3. WLOG C 20-10-10

4, WL16 RIL104-3

5. WL19 RIL104-5

B. WL 26 EC 457564

7. WL 27 EC 250591

8. WL 31 CATI258

8. WL33 EC 381348

10. WL36 FE-1(JS97-52% NRC120)
1. WLE7 FE-22(J587-52% EC546882)

Fig. 3.1.3.13: Soybean genotypes under waterlogging stress
atreproductive stage

Conclusion: Based on the plant survival rate,
foliar damage score and stress susceptibility
index, WL 36, WL 26, WL 16, WL 06 and WL 04
selected as the best genotype for performing

H’iﬁﬂ‘iuﬁl’éﬂﬂ 2025 L rBH
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Fig.3.1.3.14: Yield peformance of
selected soybean genotypes for
waterlogging tolerance at R2 stage.

under waterlogging stress at R2 stage. These
genotypes showed minimum yield reduction
under stress along with minimum SSI and high
plant survival rate (Table 3.1.3.13).
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Table 3.1.3.13: Identified soybean genoty pes for waterlogging tolerance at different growth stages

Sr. Nao. Stage Waterlogging tolerant genotypes
1. W5 Stage MNRC 256 RIL 104-9 RIL 104-5 EC 528622 EC 457464
(WL 04) (WL 17) (WL 19) (WL 21) (WL 26)
EC 250591 EC 0242011 EC 294402 EC:251327 IS 20-94
(WL 27}
2. R; Stage (2024) RIL 104-9 EC 528622 G-1-1-18 G-2-3-31 EC 457464
(WL 17) (WL 21) (WL 26)
R.: Stage NRC 256 C 20-10-10 RIL 104-3 EC 457464 | WL 36
(2023 & 2024) (WL 04) {WL 06) (WL 16) (WL 26)
3, Both Vi and R NRC 256 RIL 104-% EC 528622 EC 457464
(WL 04) (WL 17) (WL 21) (WL 26)

In this project, several promising advanced
soybean breeding lines were identified for high oil
content (Table 3..3.14). These lines consistently
exhibited superior oil content over two to three
years of evaluation, indicating their stability and

reliability across seasons. The identified stable,
high-oil lines can be effectively utilized in future
breeding programs targeting enhanced seed oil
content, either as potential parental lines or for
further multi location evaluation.

Table 3.1.3.14: Advanced breeding lines identified for high oil content

5r. No. Code Pedigree Oil Content (%)
Kharil Kharif Kharif Mean
2023 1024 2025
1 24-F6-20-1 (Hardee = AMS MRB 5-18) 2332 23.08 23.47 | 23.29
2 24-F6-20-4 {Hardee = AMS MB 5-18) 23.32 23.27 2376 23.45
3 24-F6-20-5 (Hardee = AMS MB 5-18) 23.32 24.41 23.20 23.67
4 24-F6-21-1 (Hardee = ANMS MB 5-18) 23 .58 2383 | 23.71
5 24-F6-22-1 (Hardee = AMS MB 5-18) 23.76 2345 23.61
(4] NRC 328 (Hardee = AMS MB 5-18) 23.38 24,52 23.69 23.93
7 NRC 329 (Hardee = RSC 10-52) 23.82 23.78 23.80

3.4 Breeding forManagement of biotic stresses
1ISR1.33/16 Marker Assisted Breeding for YMV
resistant soybeanvarieties

PL: Dr. Anita Rani

Co=PL Dr. Vineet Kumar

Following Crosses were attempted to develop
MYMIV resistant genotypes:

NRC196 (YMV resistant) X NRC142 (titilx2Ix2)
NRC196 (YMV resistant) X SW 120 (titilx2Ix2
&clear hilum )

NRC142 (titilx21x2) x SLASS (YMV resistant)
NRC149 (YMV resistant) X NRC 150 (Ix2Ix2 &high
oil)

Advanced generation of NRC142 (double null)
x NRCSLZ (YMV resistant) were raised and
Selections were made Advanced generation
of NRC142 (double null) x BC3 of JS95-60

ot ofiEE 2025

X(JS95-60X5L525) (YMV resistant) were
raised and Selections were made

+ F6of NRC149 (YMV resistant) x AMS100-39 were
raised in the field

+ F6 of NRC105 (vegetable type) x NRCSL2 (YMV
resistant) was raised in Kharif,

+ DNAfrom all the populations was isolated and
genotyped for markers linked to MYMIV
resistance.

+ Advanced Breeding lines developed through
MAS were tested at hot spot Ludhiana (Table
3.1.4.).

+  Newand closely linked markers were identified
for MYMIV resistance (Fig. 3.1.4.1)

+ Two Varieties NRC 148 and NRC 197 were
released by Honourable Prime Minister of India
(Fig.3.1.4.2)
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Fig. 3.1.4.1: New and close markers identified
for MYMIV resistance.
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Fig. 3.1.4.2: Two Varieties NRC 149 and NRC 197

were released by Honourable Prime Minister of India.

Table 3.14.. Advance breeding lines to YMV and RAB
Breeding | Pedigree Yield YMV resistance | Reaction to other diseases
Line | (kg/h) gene under field condition(RAB)
NRCAM-1 | NRC 149 X AMSI00-39 2425 Present Resistant
MRCAM-2 | NRC 149 X AMSI00-39 2380 Present Resistant
NRCAM-3 | NRC 142 X AMSI00-39 2621 Absent Resistant
NRCAM-4 | NRC 149 X AMSI00-38 2348 Present Resistant
NRCAM-5 | NRC 149 X AMSI00-39 2296 Present Resistant
NRCAM-6 | NRC 149 X AMSI00-39 2461 Absent Resistant
NRCAM-7 | NRC 149 X AMSI00-39 2628 Present Resistant
NRNR - 1 NRCI05 X NRCSL2 780 Present Susceptible
NRNR - 2 NRCI105 X NRCSL2 870 Present Susceptible

MNASF funded project: Marker assisted stacking
of yellow mosaic disease resistance, null Kunitz

trypsin inhibitor, null lipoxygenase-2 genes,
and broadening the genetic base of soybean.

PI: Dr. Vineet Kumar

Co-Pls: Dr. Anita Rani, Dr. Sanjay Gupta and
Dr. Rajesh Vangala

Putative BC2F] seeds for NRC 142 = 5L 955 were
sown and BC2F plants confirmed for hybridity
using YMD linked marker BSOYSSRO6_0662.
Mine true BC2F1 plants which were
morphologically similar to RP (NRC142) (Fig.
3..4.3). BC2 F2 population was raised in kharif
2025 and DNA was isolated from each for
genotyping.

9 True BC2F1 plants, also morphologically
similar to NRC142 (recurrent parent), were
subjected to background selection using 122
Polymorphic SSR markers. Showed Recurrent
parent genome content (RPGC) 93.0 -96.67 %.

. = 20

@ ]

Putative BCZ2F] seeds for cross combination
PS1347 x NRC142 were sown and BC2F1 plants
confirmed for hybridity using Lox2
codominant markers. 7 True BC2FI plants and
morphologically similar to P51347 were
identified using Lox2 Co dominant marker (Fig.
3.1.4.4). BC2F2 population of the cross
combination was raised in Kharif 2025 and
DNA was isolated form each plant for
genotyping

F2 seeds of cross AVSB2013= NRC 142 sown in
Kharif 2024. F2 plants with null KTI gene & null
lox-2 gene confirmed and backcrossed with
recipient parent RP to obtain putative BCIF
seeds. Putative BCIF] seeds for AVSB2013= NRC
142 were sown in Rabi 2025 and confirmed for
hybridity using lox-2 linked SSR marker
(satt522). 8 True BCIFl plants were
morphologically similar to recurrent parent

Annual Report 2025 _



Fig. 3.1.4.3: Confirmation of true BC:F. plants using
YMD linked 5SR marker (BSOYSSR06_0662) in NRC
142 = 5L 955 ¢. Lane L1 corresponds to size markers,
BSOYSSRO6_0662)NRCI42:250bp SL955:270bp

IISR 4.5[23: Breeding for resistance against
charcoal rot and anthracnose diseases in
soybean

PI- Dr. V. Nataraj

Co-Pis: Dr. P.X Amrate, Dr. Shivakumar M (up to
27.06.2025), Dr. Milind B Ratnaparkhe, Dr. Sanjeev
Kumarand Dr. V. Rajesh

Following crosses were attempted aiming at high

yield, charcoal rot & anthracnose (Tables3.1.4.2to
3.1.4.4).

Fig. 31.4.4: Confirmation of true BC2F] plants SSR
marker Lox2 codominant marker in PS1347 «
NRC142 cross. Lane L1 corresponds to size
markers. PS1347:580bp  NRC142:767 bp

Table 3.1.4.2: Crosses aiming at higher-yield and charcoal rot resistance (All the FI made in Kharif

were advanced to F2 in Off-season)

S.No | Cross

1 MRC 166 = J522-12
Hardee = AGS 25
NRC 142 x (NRC 128 x JS 9560)
Hardee = 2023-37
2023-37 % AGS5 25
J520-9Bx=LJN9
J520-88 = K-53
Hardee = J522-12
=67 xHardee
NRCI1G66 = J522-12

w00 ~ G0 N fa ) kD

=t
%]

S.No | Cross
13 J521-05 = NRC 186
14 NRC 252 x NRC 1664
15 JE335x AGS 25
16 2023-37 x AGS 25
17 Hardee = NRC 152
8 2023-37 = K53
19 NRC 166 = 16-26
20 | J520-69=J595-60
N EC 572136 x 2023-37
22 Hardee = EC 771172

Table 3.1.4.3: Crosses aiming at higher-yield and anthracnose resistance (All the FI made in Kharif

were advanced to F2 in Off-season)

|‘ ~ m O W b —

S.No Cross S.No | Cross
(SKAU-WSB-101x NRC150) x NRC 150 8 | 2023-37=xJ595-60
JS 21-05 % POP2 9 | EC34372xX-67
J§22-12 x POP2 10 | JS90-41%EC 528623
J522-18 x POP2 M | EC34160 x X67
AGS136A x JS 95-60 12 | NRC150 x POP2
2023-37 x NRC 160 13 | EC18596 x NRC 150
EC 457254 x YP 34 14 | POP2xNRC142
L U —— W— L L
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Table 3.1.4.4: Crosses aiming at higher-yield, anthracnose and charcoal rot resistance (All the Fl
made in Kharif were advanced to F2 in Off-season)

o | Cross

NRC 150 x AGS 25

J5 20-98 = EC 390977
J520-89 x NRC 150
EC 457254 = NRC 150
NRC 142 = J5 572136
NRC 181 x MRC 166
J5A0-41 = J521-05

= O 0 e W RD =

Evaluation of advanced breeding lines for
grainyield

Three vield trials were conducted to evaluate
resistant breeding lines for grain yield.
Experimental design followed was RBD with three
replicates. Plot size was 6.75 m2. Plot vield was
converted into Kg/ha.

Yield trial1: A total of 28 advanced breeding lines
along with two checks (JS 20-98 and JS 21-72)
were evaluated for grain yield. Genotypes
superior to the best check will be evaluated for
charcoal rot resistance at Jabalpur. Genotype
G22 was 9.73% superior to the best check JS 21-72.
Genotype G16 was 6.04% superior to the best
check J521-72 (Fig. 3..4.5).

Trial 4 Trial 2
B0 97304 ! 08+ "
S0 176 %
g 5 o0 2.39%
£ 1100 2
% i 1000+
%'1“ FI
= R il
A C
[ "
an L] J8 17 Gl 51 ] dSHn
Genatypes Genotypes

Fig. 3..4.5: Graphical
depiction of
yield supariority in Trial |

Fig. 3.1.4.6: Graphical
depiction of
yiald superiority in Trial 2

aifds affd=T 2025 [ 42

S.No

Cirain yield (Kgta)

Cross
8 JS20-98 = EC 18596
9 MNRCSLE = EC 320977

10 | JS95-60 = (NRC128x JS 9560)
11 NRCSL8x POP2

12 | JS94-87 x JS20-98

13 | NRC181x AGS 25

14 | J520-20 % J590-4]

Yield trial 2: A total of 18 advanced breeding lines
along with two checks {Js 20-98 and JS 21-72)
were evaluated for grain yield. Genotypes
superior to the best check will be evaluated for
charcoal rot resistance at Jabalpur. Genotype
38 was 17.6% superior to the best check JS 21-72,
Genotype G39 was 2.39% superior to the best
check JS21-72(3..4.6).

Yield trial 3: A total of 17 advanced breeding lines
along with two checks (J5 20-98 and JS 21-72)
were evaluated for grain yield. Genotypes
superior to the best check will be evaluated for
charceal rot resistance at Jabalpur. Genotype
G53 was 17.19% superior to the best check JS 21-72
(Fig.3..4.7).

4 Trial 3 i
=l T.19% 000+ 18.52%
000 g 1508
15804 £
3
Toen- ;-
A0 E e
v 5

48 27T
Gty

G5

Hardes
Genatypes

HRC 134

Fig. 3.0.4.7: Graphical Fig. 3.1.4.8: Graphical

depiction depiction
of yield superiority in of yield superiority in
Tricl 3 station trial
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Station Trial 2024

Entry NRC 304 (NRC 128 x JS 20-69) which is resistant to YMV, anthracnose and RAB was 18.52%
supetior to the best check Hardee in station trial 2024 (Table 3.1.4.5: Fig. 3..4.8)

Table 3.1.4.5: Details of station trial 2024

SNo| Entry Days to maturity | Hundred Grain yield %% Superiority
seed weight (kg/ha)

1 NRC 304* 105.00 1019 1876.54 18.52

2 Hardee 105.33 10.51 1583.21

Evaluation of promising genotypes forcharcoal rotresistance at Jabalpur

A total of forty anthracnose resistant genotypes were evaluated for charcoal rot resistance at
Jabalpur. Of them, eight genotypes (G4, NRC 269, G34, G32, G3], G27, G19 and G10) were found to be
superior to the resistant check JS 20-34 (Table 3.1.4.6: Fig. 3.1.4.9).

Table 3.1.4.6: Details of genotypes under study. DR-Disease Reaction. HR-Highly Resistant, R-Resistant,
MR-Moderately Resistant, MS-Moderately Susceptible, S-Susceptible and HS-Highly Susceptible

Genotype- Pedigree PDI DR
G4 EC 457254 x J520-34 0.00a HR
MRC 269 MRC128xJ595-60 0.00a HR
34 EC 457254 x )5 95-60 0.00a HR
=32 EC 457254 xJ595-60 0.00a HR
G31 EC 457254 % JS 95-60 0.00a HR
G27 CAT47xJ520-69 0.00a HR
G189 NRC128xJ5 20-34 0.00a HR
GI0 EC538828 xNRC155 0.00a HR
J520-34(RC) - 0.83q HR
J595-60(sC) - 60.83 HS
h 15
: 8 :
=]
g 6
E 4
: 2 I
HK R A (L % ity
Disease Reaction

Fig. 3.1.4.9: Histogram showing disease reaction of genotypes under study
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Evaluation of a RIL population for anthracnose
and charcoal rotresistance

A RIL population (JS 20-98 x JS 95-60) (F2:8)
was evaluated for anthracnose and charcoal rot
resistance, grain yield and hundred seed weight
in augmented design with two checks (JS 20-98
and JS 95-60) (Fig. 3.1.4.10; Fig. 3.1.4.11; Fig. 3.1.4.12).
Bosed on multi-trait selection index- MGIDI
genotypes- VN 3-5, VN 10-22, VN 12-27, VN 7-25,
VM 5-7, VN 5-18 and VN 6-3 were found to be
superior to the better parent JS 20-98

Anthracnose Disease Rating

i a1 40
18 20 2
: ﬁ I I

Fig. 3.1.4.10: Frequency distribution of RIL
population for anthracnose disease reaction

NSRI 3.15/25 (Activity): Phenotyping of GWAS
panel, RiLs and F2s for Rhizoctonia aerial blight
disease Dr. Giriraj Kumawat, Dr Sanjeev Kumar,
Dr Nataraj, Dr Shivakumar M., Dr Alok Shiv, Dr.
Milind B. Ratnaparkhe, Dr Sanjay Gupta

A panel of 200 soybean accessions were
evaluated for Rhizoctonia aerial blight (RAB)
under hotspot conditions. Genotypes EC528623,
EC547464, NRC2396, Kaerigbl-6, EC456556,
EC528822, TGX984-18E, MAUSE1-2, Hardee, Young,
and CAT2797 were found having low percent
disease intensity (PDI) of <10%. Evaluation of 130
released soybean varieties identified that only six
varieties J521-71, Lee, MAUSEI-2, Hardese, NRC 142
and NRCI50 have low PDI (<10%) for RAB under
hotspot. A RIL population of NRC2 x NRC2398
(N=100) in F5 and F7 was evaluated for RAB. Two
F2 populations of LJ140 x NRC 130 (N=373) and
LJ140 x NRCI138 (351) were evaluated. Molecular

A "JFT-IE-':I'FF[ 2025 E EEEEEEEEEEE—————— |'44
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Fig. 3.1.4.11: Frequency distribution of RIL
population for charcoal rot incidence
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Fig. 3.1.4.12: Frequency distribution of RIL
population for charcoal rot disease reaction

marker genotyping for these populations is under
progress to identify DNA markers associated with
RAB.

ISR 3.12[19: Soybean Improvement against
defoliatinginsects

Pt Dr Vangala Rajesh

CO-PL Dr. Lokesh Kumar Meena, Dr. Shivakumar M
(up to 27.06.2025), Dr. Vennampally Nataraj,
Dr Milind Ratnaparkhe

Association mapping of screened data for
Spodoptera litura (Field and lab) with GWAS
Panel

A genome-wide association study (GWAS) was
conducted on 269 soybean accessions using
genotyping-by-sequencing (GBS), with 66,300
SNPs across all 20 chromosomes. Phenotypic
data for resistance to Spodoptera litura was
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gathered from field screenings and laboratory
assays. GWAS analysis identified two highly
significant SNPs on chromosome 16
(s16_36047858 and 516_36087168) associated
with larval resistance, explaining 75-77% of the
phenotypic variation. These SNPs were
consistently detected in both the FarmCPU and
BLINK models, making them reliable candidates
for marker-assisted selection (MAS) in breeding
programs. SNP 516_36087168 also exhibited a
pleiotropic effect, showing an association with
the "C value” trait, suggesting a dual function in
insect resistance and other plant traits. On
chromosome 7, SNP 57_9277320 was significantly
associated with the C value trait (p < 1E-07), while
two other SNPs (S7_9366205 and 57_9429489)

" i il

il bl i Lk Jhdodt) ki 4

Fig. 3.1.4.13. Manhattan and QQ Plots
showing association with field
(larvae) and lab (Antixenosis-
value) forSpodopteralitura

ICAR EFC $510 Project: Enhancing climate
resilience and ensuring food security with
genome editing tools

CCPL Dr. Milind Ratnaparkhe

Pls: Dr. Milind Ratnaparkhe, Dr. Sanjay Gupta
Dr. Giriraj Kumawat, CoFls: Dr. Shivakumar M, Dr.
Prince Choyal, Dr. Lokesh Meena

Five important traits, Oleic acid (FAD2), Qil
yield (GmSDPI), Seed vyield (GmGA3oxl), Insect
resistance (GmUGT), and Pod shattering
resistance (PDh1) have been selected for
genome editing in soybean. Full-length gene

il i

exhibited moderate to strong associations,
indicating a potential quantitative trait locus
(QTL) influencing this trait. The identified genes
Glyma.16gl80500, Glyma.16gli83300,
Glyma.16g182700, and Glyma.16g183400 on
chromosome 16, as well as Glyma.07g093900,
Glyma.07g084800, Glyma. 079085900,
Glyma.07g096100, Glyma. 07086300,
Glyma.07g096800, Glyma.07g096900, and
Glyma.07g097000 on chromosome 7, were
identified as key candidates for resistance to
Spodoptera (Fig. 3.1.4.13). These findings provide
valuable markers for enhancing pest resistance
in soybean through MAS and functional
validation.

Fail Pyl Cambim P o
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sequences have been determined through
sanger sequencing of the targeted genes in the
selected varieties. A total of 12 gRNAs has been
designed and developed to target the chosen
gene region. gRNA/Cas9 constructs have been
developed with all 12 gRNAs for respective genes
and mobilized in Agrobacterium.

The tissue culture protocol for Agrobacterium
mediated genetic transformation has been
standardized. Additionally, the In-planta method
of genetic transformation has also been
standardized. The process of plant genetic
transformation utilizing gRNA/Cas8 constructs of
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Table 3.1.4.9 : Details of gRNA constructs in entry and Cas9 binary vectors developed

P Pblu Vector (Entry) MDC123/G10 (Binary)

gRNAI gRNA2 gRNAT gRNA2
GmMSDP1/ 2 J J J J
GmMSDP3/4 y v v 4
GMUGT J J S /
GMGA30X] vy v v Vv
GmFADZ-1A/1B v v v v
GMPDHI J J J /

all five genes has commenced. Putative
transgenic plants (TO) have been confirmed by
PCR for FAD2 and GmMGA30x. (Table 3.4.9)

Genomic Visualization and Assembly Tool for
soybean and otheroilseed Crops, AgriHub

P Dr Milind Ratnaparkhe, Co-Pis. Dr Giriraj
Kumawat, Dr Savita Kolhe, Dr Gyanesh Satpute

single Nucleotide Polymorphisms (SNPs) are
crucial markers for genetic studies in crops,
providing insights into genetic diversity, trait
selection, and breeding strategies. However,
efficient visualization and assembly of SNP data
remain challenging, particularly for high-
throughput genomic datasets. We have
developed an advanced computational tool that
enables clustering and visualization of SNP
datasets for soybean and other oilseed crops. By
leveraging machine learning and big data
analytics, the tool will help in trait association
studies, and breeding programs. The novelty of
the approach lies in integrating scalable
clustering techniques with interactive
visualization to facilitate interpretation and
decision-making.

AgriHub MEITY
PI. Dr. Milind Ratnaparkhe

Soybean disease dataset was developed and
used the pre-trained Deep Learning Models to

aifte afidET 2025 |
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identify four soybean diseases. This soybean
image datoaset contains 8786 high-quality
soybean leaf images, including healthy and
diseased leaves. Further dota pre-processing
techniques were adopted to enhance the quality
of images. In addition, several Deep Learning
Models, i.e, fourteen Keras Transfer Learning
Models were utilized to determine which model
best fits the dataset on Soyleaf diseases. The
experimental results of the proposed fine-tuned
models show that only ResNet50V2, ResNetl0V2,
InceptionV3d, InceptionResNetV2, MobileNet,
MobileNetV2, DensaeNet]2], and DenseMNetl&9 have
performed better in terms of training, validation,
and testing accuracies than other state-of-the-
art modeils.

CRISPR/Cas9-mediated genome editing for the
development of climate smart soybean
genotype (DST/WISE-PhD/LS[2024/302)

Mentor. Dr. Anita Rani, Pl Ms. Trupti Baburao
Tayalkar

+ Single sgRNA, sgRNAZ2, with an efficacy score
0.80 and minimal off-target score, was designed
totargetGmFT2agene

+ The guide RNA cassette comprising the GmUG
promoter, sgRMNA2, and scaffold was cloned into
the Cos9_MDC123 vector between the Pstl and
Hindlll restriction sites.

Cloned GmFT2a_CAS9_MDCI123 vector was
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mobilized into the Agrobacterium Tumefaciens
strain EHAI05 and used for the in vitro
transformation of popular high yielding soybean
variety NRC150,

» Cotyledons from 5-day-old germinated
soybean seeds were infected with
Agrobacterium tumefaciens culture and co-
cultivated for 3 days, followed by shoot induction
(glufosinate: 3.5mg/L), shoot elongation | and i
(glufosinate: 3.5mg/fL) for 15 days each
(Fig.3..4.14).

«  Glufosinate-resistant shoots were transferred
to rooting medium (IBA 1 mg/1). Healthy explants

3. SmgL)
=

D. Root induction
T. plants

B. Shoot-induction (glufosmnats
N
§
: f 4 @

E Primary hardaning of mnnud
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were then subjected to hardening.

« A total number of 102 T, explants were
transferred to primary hardening and screened
for Cas®, BLPR and gRNA region using PCR (Fig.
3.1.4.15).

Screened plants were validated using sanger
sequencing. In one of the TO plant the insertion of
adenine at two bases upstream the PAM
sequence at the expected target site was
observed (Fig.3.1.4.16)

C. Shoot-elongaton
(gufosinate 3. Smg/L)

-

F. Matre T, plarts

Fig. 3.1.4.14: Stages of Agrobacterium tumefaciens mediated soybean transformation fromco-

cultivation to mature T, plants

Fig. 3.1.4.15: PCR amplification of TO plants: A- T0 positive plants for gRMA specific marker; B: TO
positive plants for BLPR s pecific marker; C: TO positive plants for Cas9 specific marker; lune L: 50 Bp Ladde

gRNA PAM
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Fig. 3.1.4.16: Sanger sequencing analysis
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CRISPR Crop Network: Targeted improvement of
stress tolerance, nutritional quality, and yield of
crops by using genome editing.

PF Dr. Anita Rani
Co-PFls: Dr. Vineet Kumar & Dr. Sanjeev Kumar

«  Two sgRNAs, sgRNAI for targeting GmF3HI and
GmF3H2, and sgRNAZ2 for targeting GmFNSI-]
hove been designed, and were cloned in the
multiplex vector CAS9_MDCI123 with GmU3 and
GmUG promoters and sgRNA scaffolds,
respectively (Table 3.1.4.10).

» Cloned multiplex vector CAS9_MDCI123 was
mobilized into the EHAI0S strain of Agrobacterium
Tumefaciens. This Agrobacterium Tumefaciens
culture was used for in vitro transformation of
soybean cultivars.

+ Cotyledons of 5 days-old-germinated
soybean seeds were separated for infection with
Agrobacterium Tumefaciens culture and kept on
co-cultivation for 3-4 days followed by shoot
induction (glufosinate ammonium- 3.5 mg/) for
15 days (Fig 3.1.4.17a).

= All the induced shoots were transferred to
shoot elongation media I (glufosinate
ammonium- 3.5mg/l) (Fig 3.).417b) and shoot
elongation media Il (glufosinateammonium-
3.5mg/1) for15 days each.

+ Explants survived on shoot elongation medialll
were further transferred to rooting media (Fig
3.1.4.17c). After root initiation the TO plants were
proceeded for primary hardening {Fig 3.1.4.17d)
and secondary hardening (Fig le) in soil:
Coccopeat (1:0.5 ratio).

« Survived TO plants were screened for the
presence of Casf and BLPR using PCR, and seeds
were harvested.

« T, generation plants were raised and
screened for the presence of the Cas9 and BLPR
genes using PCR (Fig. 3..4.18). T; seeds were
harvested.

aifds affd=T 2025
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+ T, seeds were sown, and the resulting plants
were further screened for the presence of Casg.
Cas9-free plants were selected (Fig. 3.1.4.19).

+ Sanger sequencing analysis of T2 generation
plants was performed using the gene specific
markers for the targeted region of GmMF3HI,
GmMF3H2, and GmMFNSI-Tgene.

+ In GmMF3H2 gene substitutions of Guanine to
Adenine and Adenine to Thymine was observed
which resulted in the formation of an early stop
codon TAG at the 180 bases downstream of the
start codon within the first exon.

Table 31410 Transformation efficiency of
cotnode explants of soybean cultivar NRC1S0

Experi= No. of Ho. of No. of No.of | Tranefor-
ments infected |glufesinate| explants PCR mation
explantg pmmonium with positive |efficiency
Resigtont roote plants
shoots
1 183 25 4 1 0.65
2 164 10 2 a a
3 1z 7 0 0 0
4 218 28 3 1 0.45
5 104 8 1 a a
51 131 i 1 1 0.76
7 ns 5 0 0 0
g 188 20 5 3 1.5
8 165 10 2 1 0.60
10 152 10 1 a 0
1l 218 25 4 3 136
12 126 7 1 1 0.78
13 178 8 ] a ]
14 224 29 14 7 3.1
15 158 5 0 0
18 209 27 8 5 2.3
4 } ,J" T‘ H;:‘l |
- gl gl -~
Dl e
- .':'.'.I

3 <,

=
l“
L1

Fig.3.1.4.17 a,b,c,d: Steps in transformation a.
Shoot induction [3.5mg/1]; b.Shoot elongation
[3.5mg/1]; c. Root induction; d. Primary
hardening of plants; e. secondary hardening
(Toplants).
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Fig.3.1.4.18: PCR ampilification of TO plants (cas9: Lane 2, 3, 4, 5 and BLPR: lane 6, 7, 8, 9) and T1
generation plants {cqss: Lanel0,11,12 and 13 and for BLPR: lane14,15,16 and 1?}, lane L: Ladder 50 Bpin

2% agarosegel.
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Fig.3.1.4.19. PCR amplification of the Cas9 markerin T: plants.
Cas9 wasabsentin plantsin lane 4, Band 16.

3.5 Seed quality characteristics

1ISR4.3/23 Enhancement of seed longevity of
vegetable soybean (Glycine max L. Merr.)

genotypes.

PI: Dr Punam Kuchlan, Co-P! Dr. Mrinal Kuchlan &
Dr. Milind Ratnaparkhe

To enhance the seed germination potential and
adaptability of vegetable soybean (Glycine max
L. Merr.), 'Karune' vegetable variety has been
crossed with better germination line. Selected
lines from the RiL's of were sown for generation
advancement (F7)  of crosses (Karune x EC
538828), (Karune x vC) (F8) and Karune X
VC109 (FB) in Kharif 2025. Crossing attempted
to improve poor germinating sweet taste
vegetable line with high germinating lines during
kharif 2025. Selected RIL's of vegetable soybean
were evaluated during K-25 for Morphological
traits as well quality traits like field emergence,
hypocotyl pigmentation, Flowering date & colour,
Leaf shape , No of pods/ plant, Pod yield (R8
stage), 100 seed weight (R6) stage, pod picking

it givdsT 2025

time & duration, disease tolerance, Plant height,
TSS content brix %, Sensory taste for sweetness,
Storability test through germination test after &
month of ambient storage and through
accelerated aging test Out of 310 RIL's of cross
Karune x EC 538828, the single plant yield ranged
frorm B.0 g to 29.0 g. Days to flowering rage from
33-39 days after sowing. 100 Seed wt. at (RE)
stage ranged from 31-55g. TSS ranged from 19.0-
33.2% brix. At RE stage lines were evaluated for
protein content at and the range was found 34-
40 percent. Moisture content of seed at R6 stage
ranged from 59.75 -65.50%. Days to pod picking
was ranged from 70-95 days after sowing.
Sensory evaluation was done as snacks boiled
Edamame at green pod stage (R6) and 2 lines
were scored 8.0 by evaluators.  Storability of
promising lines were evaluated with kharif 24
harvest seed. Lines identified with best seed
storability/ longevity is CK 146 CK-303 CK-71, CK-
335, CK-289, and KVC M-22 KVC M-27. After
accelerated aging test with Aging Temperature:
420 C; Relative humidity: 100 % Aging duration: 4 &

| Annual Report 2025
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7 days. Promising lines were also sown in the Rabi
season to see the performance during offseason.
The lines are performed well during off season
and harvested seed maintained good
germination and health. Some of the promising
lines were tested in the station trial kharif 2025,
three lines namely CK -14, CK- 6-95 and KVC 109-
58 promoted for AICRP trial on the basis of
superior pod yield as well as seed yield over
check.

Soybean seed production under AICRP Seed
(crops) and Seed Hub Projecton soybean

P Dr. MK Kuchlan
Co-PI: Or. Punom Kuchlan
Nucleus and Breeder Seed Production:

Nucleus and breeder seed production of different
varieties namely NRC 150, NRC 157, NRC 165, NRC
142, MRC 132 and NRC 127 were undertaken under
AICRP Seed (Crop) at our institute, ICARDA and
farmers field in an area of around 105 ha during
2024-25,

The variety wise details of nucleus and breeder
seed production are as follows [Table 3.1.5,1)

Table 31.5.1: variety wise details of nucleus and
breeder seed production

Foundation and TL seed production

Seed production of Foundation, Certified and TL
classes for NRC 180, JS 22-12, JS 22-16 and JS 23~
03 was taken up under Seed Hub Project in
collaboration with progressive farmers of Indore,
Dharand Ujjain during 2024-25 Table 3.1.52

Table 3.1.5.2: The details of seed production of
these varieties

S Variety Procl.u ction | Sale
No. (quintal)
Foundation Seed Production and marketing
1. | NRCT15D 423 423
Total 42.3 42.3
TL Seeds Production and marketing
1. | NRCI150 226.8 215.4
2. | 452212 1047 1047
3. | J522-16 4,92 4,92
4, | JS23-03 7.95 7.95
Total 25004 23874
Grand Total 282.44 281.04

5. variety Production Sale

No. (quintal)

Nucleus seed production

1. MRC 150 70.0 58.6

2. | NRC 187 4.8 2.8

3. | NRC 165 8.8 6.8

A, | NRC 142 2.0 1.0
Total 85.6 69.2

Breeder Seed Production

1. MRC 150 695.6 G684

2. | NRC 142 126.6 122

3. | MNRC 165 274 27.4

4, | NRCI1ST 489 4589

5. | NRC 132 1.2 -

B, | NRC 127 6.3 6.3
Total 900.0 870
G.Total 8856 839.3

aifte 9FEET 2025 | —— . 00

Project: Central Sector Scheme for Protection of
Plant Varieties and Farmers Right Authority -
Distinctiveness, Uniformity and Stability
Testing of Soybean Varieties

Pl: Or. MK Kuchlan
Co-PI Dr. Punam Kuchlan and Dr. Vineet Kumar

The maintenance of soybean released and
notified varieties as reference collection at
NSRI-Nodal Centre of DUS Testing.

164 released and notified soybean varieties were
maintained during kharif 2025 at NSR|, Indore. The
varieties were characterized for 20 DUS Test
characteristics. Due to adverse climatic
condition inducing occurrence of diseases
affected performance of soybean varieties
significantly. The effect of climatic factors is
reflected in terms of yield. The yield performance
variedfrom0.0qto30.42q.
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« Varieties protected: Four varieties were
protected under PPV& FR Act (Table 3.1.5.3). Date
of grant of protection start from 6 May 2025 for all
the four varieties.

Table 3.1.5.3: Details of varieties protected under
PPWV&FR Act

WL, 5.0, ~TEA WA HHIH HeH, 321

Variety Registration No.
NRC 127 REG/2024/1013
NRC 152 REG/2024/0996
NRC 181 REG/2024/0985
NRC 150 REG/2024/1012

+ DUS Testing of soybean candidate varieties:
Total 21 varieties including 10 candidate and 11
reference varieties were tested. Qut of 10
candidate varieties 4 were tested for second
season and & for first season. 19 morphological
and 3 biochemical characteristics namely
Peroxidase activity of seed coat, seed proteinand
oil content have been recorded for study of
distinctiveness, uniformity and stability test.

+ Identified new traits for DUS testing of soybean
e.g. . Inflorescence Pattern: (i) Sessile and (ii)
Pedunculate; 2. Leaf size : (i) Small (ii) Medium
and (iii) Large; 3. Leaf Blistering : (i} Smooth
surface and (i) Rough surface and also to create
new categories of existing plant character like
hypocotyl anthocyanin pigmentation, leaf shape,
pod pubescence, pod colour, seed colour, seed
hilum colour for proper identification of varieties
which is very critical with development of new
varieties in era of plant variety protection and
intellectual property right. Following are the few
traits which were identified as new traits for DUS
testing in soybean (Fig. 3.1.5.1to Fig. 3.1.5.7)
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(1) Smsisiih Swiface () Rough Surface

Fig. 3.1.5.1: Leaf: Surface texture ;

(1) weak (i) strong
Pubescence Pubescence

Fig. 3.1.5.2: Pod: Pubescence intensity

(i)Pedunculate (i) sessile
Inflorescence inflorescence

Fig. 3.1.5.3: Inflorescence Pattern

.| Annual Report 2025



W, A0, -G AR FATEIH #4H, 3an g ICAR-National Soybean Research Institute, Indore g

Medium
Fig. 3.1.5.4: Hypocotyl Anthocyanin Pigmentation

(i) Lanceolate (i) E Wiptical (i) Pointed ovate (i) Round ovate

Fig. 3.1.5.5: Leaf Shape

Yellow Brown Dark Brown Black
Fig. 3.1.5.6: Pod Colour

A

Yellow Yellow- Green Green Brown Black

Fig. 3.1.5.7: Seed Colour : Seed Coat Colour
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3.2.1AGRONOMY

I1SR4.13/17 Evaluation of residue
management practices under permanent
broad bed furrow as well as conventional tillage
practices for sustaining/ improving resource
use efficiency, soil quality, and crop
productivity in soybean-based cropping
systems
PI: Rakesh K. Verma, Co-Pls: Raghavendra
Nargund, A. Ramesh, M. P. Sharma and Prince
Choyal

The field experiment was conducted during
the kharif and rabi seasons of 2024-25 to
evaluate the effects of cropping systems, crop
establishment methods/land configurations,
and residue management practices on the yield
of soybean-based cropping systems. The
experiment comprised three cropping systems
(soybean-potato-wheat, soybean-wheat and
soybean-chickpea) in the main plot and four
crop establishment methods [Permanent broad
bed furrow with residue retention (PBBF with RR),
permanent broad bed furrow without residue
retention (PBBF with No-RR), conventional tillage

WI.H. 0. -G AEEH ST F4H, 340 ;:

3.2 CROP PRODUCTION
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as per farmer's practices with residue retention
(CTFP with RR) and conventional tillage as per
farmer's practices without residue retention
(CTFP with No-RR)] in sub plot. The 50% of the
soybean crop residue (1.0 tfha) was left in the
field during the subsequent rabi season, followed
by 50% of the gram (1.0 t/ha), and 20% of the
wheat crop residue (2.5t [ha) was left in the field
during the subsequent kharif season. Among
cropping systems, the highest soybean yield was
found under the soybean-chickpea cropping
system, followed by the soybean-potato-wheat
system. The highest soybean yield was registered
under PEBF with RR, followed by PEBF with No-RR.
The yield was increased by 20.0% under PBEBF with
RR as compared to CTFP with Mo-RR. The higher
yield of rabi season crops (wheat, wheat after
potato and chickpea) was registered under PEBF
with RR as compared to CTFP with No-RR.
However, potato tuber yield was found to be non-
significant among the different land
configurations and residue retention practices.
The wheat, potato, wheat after potato and
chickpea yields were increased by 17.8%, 12.3%,
17.4% and 31.B% under PBBF with RR, respectively
(Table3.2.1.1).

Table 3.2.1.1 Effect of cropping systems, land configuration and residue management practices

on yields of kharif and rabi season crops.

Rabi season crop yield (q/ha)

Soybean
Treatment seed
yield (gq/ha)
Croppingsystems
Soybean-potato-wheat 27.56b
Soybean-chickpea 29.70a
Soybean-wheat 2455¢

PBBF with RR 28.94a
PEBF with No- RR 27.40b
CTFPwith RR 26.85b
CTFPwith No- RR 24.92¢c

Crop establishment methods/land configurations (LC)

Potato Wheat |Wheat yield | Chickpea
after potato

268.13 - 53.15 -

- - - 23.45

- 63.07 - -

2B0.86a 68.7q 57.600 26.50
253.09a 66.7b 56.66a 26.1a
288.580 58.6¢ 49.32b 211k
250.00aq 58.3c 4905k 200b

FBEF=Permonsnt brood bed furrow; CTFF= Conventionol tillege os per former's proctices; RR= Resldue retention; WRINo RR=Without reslduss| no reslidus retention
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Table 3.2.1.2 Effect of different cropping systems, land configuration and residue management
practices on system productivity, production efficiency and economics under soybean based

crupping systems.
System | Production Systemcost| Gross B:C
Cropping system (cs)/ productivity| efficiency of cultivation returns ratio
Land configuration (Lc) (t/ha) |(esevinalsey)| (Rs.fha) | (Rs./ha)
Croppingsystems
Soybean-Potato-Wheat 13.51 49.66 138432 687101 4.97
Soybean-Wheat 5.75 26.63 62654 307179 4.88
Soybean-Chickpea 5.64 27.1 59002 285423 486
Sem= 0.21 0.78 - - -
cD 0.82 3.07 - - -
Cropestablishment methods/land configurations (LC)
PBBF with RR 9.00 37.39 85338 462674 5.41
PBEF with No-RR 8.44 3514 83408 4365056 5.25
CTFPwith RR 8.15 3363 89662 417925 4,50
CTFPwith No-RR 7.61 31N 88375 390615 4.44
Sem= 013 0.50 - -
cD 0.46 1.73 - -

FEEF=Permonent brood bed furrow; CTFP= Conventional tilege o= per formmer's proctices; RR= Resldue retenticn; WRINo RR=Without residues| no resldues retention

The highest system productivity (SP), production
efficiency (PE), gross returns and cost of
cultivation were registered under the soybean-
potato-wheat system as compared to the
remaining cropping systems. Among the
different land configurations, the highest SP, PE,
gross returns and B:C ratio were found under PEBF
with RR. The higher cost of cultivation was
associated with the CTFPwith RR (Table 3.2.1.2).

1ISR6.10/23 Standardization of natural farming
practicesforsoybean-basedcropping systems

PI: Raghavendra Nargund, Co=PL R. K. Verma, A.
Ramesh, M. P. Sharma, LK. Meena, Sanjeev Kumar
and Hemant 5 Maheshwari

ICAR-National Soybean Research Institute (NSRI),
Indore, initiated a field experiment on natural
farming in soybean-based cropping systems
during the Kharif season of 2023, After three years
of experimentation (up to Kharif 2025), a

aifte afidET 2025 |
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customized natural farming package of
practices specifically tailored for soybean was
developed. The package included seed
treatment with Beejomritha @ 62-75 L/ha, soil
nutrient management through application of
Ghanajeevamritha @ 500 kg/ha and
Jeevamritha @ 10% spray (50L in 500L of
water/ha.); weed management using green
manuring, dora operation, and crop residue
mulching; insect pest management through
Agniastra spray @ 15-20 L/ha along with trap
crops; and rhizoctonia aerial blight disease
management by using a15% spray (75L in 500L of
water/ha.) of three-day-old buttermilk infused
with a copper rod. Implementation of this
customized natural farming package resulted in
a substantial improvement in soybean
productivity, with yields increasing from 8.57 q/ha
in 2023 to 23.3 qfha in 2025 under the natural
farming system (Fig. 3.2.1.1).
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Fig.3.2.1.1 Soybean seed yield under
natural farming practices.
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IISR Activity: Evaluation of elite soybean
genotypes under a conservation agriculture
system

PI. Raghavendra Nargund, CoPl R K. Verma,
Rajpal Meena, M. Shivakumar and V. Natarajf

A field experiment was conducted during the
kharif seasons of 2023-2025 to evaluate 30
advanced soybean breeding lines along with two
stondard checks under o well-established long-
term (>5 years) conservation agriculture (CA)
based soybean-wheat cropping system at
ICAR-NSRI, Indore. The results revealed that all
genotypes, including the checks, performed
satisfactorily under the CA system. Notably, five
genotypes, such as G432, G35, G13, G31, and GIB,
exhibited superior performance, recorded grain
yield > 2000 kg/ha under a conservation
agriculture ecosystemn (Fig. 3.21.2).

, VLF.FA.9.~TEE FEER SR JE20H, 39 iﬁ: ICAR-National Soybean Research Institute, Indore g

ISR Activity: Development of a standard
package of practices for spring/summer
soybean Production

P Raghavendra Nargund, Co-Ph R. K. Verma,
Prince Choyal and Rajpal Meena

The field experiment was initiated during the
spring/summer of 2024 to standardization of
agronomic practices for seed multiplication of
the latest released variety (NRC 150) during the
surmmer season. The experiment was conducted
using a split-split plot design. The main plots
consisted of three spacing (45 * 5-10 ¢m, 30 x
5-10 cm and 20 x 5-10cm). The sub-plots
included three sowing dates (10th January, 25th
January, and 5th February). The sub-sub plots
comprised different nutrient management
practices (100% RDF (Recommended Dose of
Fertilizer), 100% RDF + GAs spray at 30-35 days
after sowing (DAS) and 60-65 DAS, 100% RDF +
Brassinosteroid (Br.) spray at 30-35 DAS and
60-65 DAS, 100% RDF + Thiourea spray at 30-35
DAS and 60—65 DAS and 125% RDF with 100% N and
125% P/K applied as basal + 25% RDN at 60 DAS).
The second year (Kharif 2025) results indicated
that sowing between 25th Joanuary and 5th
February, under a spacing of 30 x 5-10 cm,
combined with 100% RDF + Brassinosteroid spray
at 30-35 DAS and 60-85 DAS, reported the
highest soybean yield between 14.07-16.26q/ha
compared to other treatments (Fig. 3.21.3).
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Fig. 3.2.1.2: Soybean genotypes yield under a conservation agriculture system
(Pooled mean data of 3 years)
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Spacing (45 x 5-10cm)

DOS-10-01-2025

DOS-25-01-2025

Fig. 3.2.1.3. Overview of springf/summer soybean experimental field

ISR [24 Improving resource use efficiency of
soybeanincentralindia

PI: Rajpal Meena
Co-Pr R. K. Verma, Raghavendra Nargund and
Prince Choyal

The study comprised two complementary field
experiments conducted during 2026. The first
experiment was carried out during the off-
season (January-April) to identify the most
critical growth stages of soybean (cv. JS 21-72 &
NRC 150) for moisture stress and to determine
optimal irrigation scheduling for maximizing
water productivity. The second experiment was
conducted during the kharif season to develop
an ideal integrated crop management (ICM)
strategy for minimizing biotic stresses under a
changing climatic scenario with two soybean
cultivars (cv. NRC 270 & NRC 157). Results from the

.t. Hﬁﬁﬁmlﬂzﬁ E EEEEEEEEEEE—————— . 56

off-season experiment revealed that seed yield,
above-ground biomass (AGBM), and water use
efficiency (WUE) were significantly influenced by
soil moistureregimes.

The highest seed vyield (1,348 kg/ ha) and
AGBM (5,293 kg/ ha) were recorded with an
irrigation application of 40 mm per event with
total of 3 events. Water use efficiency across
treatments ranged from 0.56 to 0.84 kgf rm?, with
reduced irrigation regimes exhibiting
comparatively higher WUE. Analysis of irrigation
scheduling across growth stages indicated that
V1, R2, and RE were the most critical stages for soil
moisture availability. Irrigation applied at these
stages resulted in significantly higher seed yield,
AGEM, and WUE compared to all other
treatments, including the positive control that
received nine irrigations. These findings suggest
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that application of 40 mm irrigation at the V1, R2,
and RS growth stages is crucial for sustaining
higher seed yield and WUE during dry spells
(Table 3.2.1.3.). In the ICM experiment conducted
during the kharif season, with 2 cultivars (NRC 270
& NRC 157). first-year results demonstrated that
appropriate crop geometry combined with
targeted plant protection measures effectively

WL 0. ~TEE AAEH A6 JEIH, 3491 vf ICAR-National Soybean Research Institute, INJ0re p—

mitigated the adverse effects of biotic stresses
on soybean productivity in central India. Among
the treatments, a crop geometry of 45 x 5 cm
along with a precautionary spray of
Thiophanate-methyl at 30 DAS (pre-flowering),
followed by Bacillus amyioliquefaciens at 45 DAS,
proved most effective and resulted in the
maximum seed yield of 2,978 kg/ha (Fig. 3.2.1.4.).

Table 3.2.1.3. Performance of soybean genotypes under different moisture levels and irrigation
numbers on seed yield, above-ground biomass and water use efficiency during the summer

Treatments vield (kg/ha) | AGBM (kg/ha) | WUE (kg/m3)
YVI:NRC 150 13517 5323 0.73"
V2. J521-72 1204" 4761 0.68"
Moisture level
M1: 30 mm/Irrigation 53" 4636° 0.84°
M2: 40 mm/Irrigation 1348° 5293° 0.71°
M3: 50 mm/irrigation 133g9¢9® 51979 0.56°
Mo. of Irrigations @ Critical Growth Stages
I: Control (Eight Irrigations) 1380°® 6019° 0.39¢
I2: ThreeIrrigations @V1, R2,R5 14237 52369 1.24°
13: Four Irrigations @V4, R1, R4, R7 nae 4499° 0.73%
14: Five Irrigations @V2, V6, R2, R5,R7 13169 5l3go 0.66"%
I5: SixIrrigations @ V3, R, R3,R5,R7,R8 N&gas 4322° 0.509°
FEBF=Parrmiomnsnt broosd Dsd furrow. CTFP= Conventional lllll}gﬂ [ PGF’IZII'TI"E"‘S praciices; RR= Resldus retantom; '."I'F‘_IINIZI RR=Wtnout real-:luae.' md resldus retentson
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Fig. 3.2.1.4. Effect of integrated crop management practices to minimize biotic stress and improve
yield in kharif soybean (T1: Thiophanate methyl (Pre-flowering) fb Bacillus amyloliquefaciens at 45

DAS, T2: Need-Based Chemical Spray).
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3.2.2 SOILSCIENCE

IISR9.11/20 Field evaluation of potential plant
growth promoting Rhizobacteria (Microbial
Consortia) and AM fungi on nutrient dynamics
and mineral biofortification under soybean
-wheatcropping system

P Dr. A. Ramesh

Co-PL Dr. MP. Sharma and Dr. Raghavendra
Nargund

A long-term field experiment (2020-2024) was
conducted to assess the efficacy of co-
inoculation of selected plant growth-promoting
rhizobacteria (PGPR) and arbuscular mycorrhizal
fungi (AMF) on seed yield of soybean and wheat

HI.%h. H4.1. ~gE @EEA GIE!_FETFI HEIH, TER .+£;‘:. ICAR-National Soybean Research Institute, Indore

under a soybean-wheat cropping system. The
study was established in o randomized complete
block design (RCBD) with 11 treatments and four
replications. Results demonstrated that
microbial consortia comprising Bacillus
aryabhattai + Bradyrhizobium liconingense +
AMF, Burkholderia arboris + Bradyrhizobium
limoningense + AMF, and Bacillus aryabhaottai +
AMF markedly improved seed yield in both
soybean and wheat compared with other
treatments (Table 3.2.2.1). Further, study
highlighting the synergistic potential of multi-
strain microbial inoculation for enhancing
productivity under intensified cereal-legume
systems.

Table 3.2.2.1 PGPRand AMF on seed yield of soybean and wheat (Pooled data of 5 years)

Tr. Treatment s n Yield w Yield

No. kg/ha) ?kg ha)

1 Control 1586* 4855*

2 | Burkholderia arboris 1743 50659

3 | Bacillus aryabhattai 1787+ 5249°

4 | Bradyrhizobium lioningense 1549 4791

5 | Burkholderia arboris+ Bradyrhizobium lioningense 17370 5211¢

& | Bacillus aryabhattai + Bradyrhizobium lioningense 1831 5401

7 | Burkholderia arboris + AMF 1804bsdon 5362

8 | Bacillus aryabhattai + AMF 1871% 5483°

9 | Bradyrhizobium lioningense + AMF 1589 50847

10 | Burkholderia arboris + Bradyrhizobium lioningense + AMF 18465 5372°

11| Bacillus aryabhattai + Bradyrhizobium lioningense +AMF 1928 5493°
LsD (P=0.05) 68.5 101

Dota are means of thres replications. LSD: least significant difference at p =0.05 for comparing the treotment means using Duncan’s multiple range test, ns
(non-significant), Tk Absclute control; T2 TRIA; T3: AMF; T4: TRIA+AMF; TH75% ROF; T8: TRIA+TSY ROF; T7: AMF+75% ROF; TE: TRIA+AMF£75% RDF; TRI00% RDF,

3.2.3MICROBIOLOGY

ISR6.9/17 Bacterial-mediated sulfur
bioavailability in soybean

PI: Hemant 5. Moheshwari, Co-Pls: M.P. Sharma, A.
Ramesh, Raghavendra Nargund and Sanjeev
Kumar

Significant achievements include the successful
recovery of sulfur-oxidising bacteria from diverse
ecological niches, comprising 13 isolates from

aftes aleEes 2025 |

extreme habitats and five from crop
rhizospheres, demonstrating their broad
adaptive potential (Fig. 3.2.3.1.). Similarly, a
substantial diversity of siderophore-producing
bacteria was identified, with 15 isolates from
extreme environments and six from the crop
rhizosphere and endosphere, underscoring their
ecological relevance and plant-associated
functional attributes. Furthermore, the
development of a serial enrichment incubation
technigue (SEIT) enabled the rapid and efficient
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isolation of plant growth-promoting bacterig,
substantially reducing researcher time and
laboratory resource requirements and providing
arobust, scalable methodological advancerment
for microbial bioprospecting (Fig. 3.2.3.1).

Molecular characterization of bacteria
recovered fromextreme andcroprhizosphere

Characterized the sulfur-oxidising bacteria
(soBs), sulfur-solubilizing bacteria (SPBs), zinc
solubilizing bacteria (Z5Bs), multiple plant
growth-promoting bacteria (PGPBs), and a
unique bacterium through 16s rONA. Currently, 16
50Bs, 15 SPBs, B Z5Bs, 2 PGPBs, and two unigue
bacteria are available at the ICAR-NSRI
microbiology lab.

Pot and field evaluation of plant growth-
promoting bacteria isolated from extreme
habitats. During 2024-25, a total of nine field trials
and seven pot trials were conducted across both
kharif and rabi seasons. The salient findings from
these field and pot experiments in soybean
revealed that sulfur-oxidizing bacterial (SOB)
isolates enhanced grain yield by 6-17% in
soybean. Notably, Bacillus amyloliquefaciens in
combination with 20 kg sulfur/ha (Fig. 3.23.2.)
resulted in a maximum yield increase of 17% in
soybean. Among Alliaceae-associated 50Bs,
Citrobacter freundii with 20 kg/ ha sulfur
enhanced grain yield by 8.40%, whereas
Enterobacter sp. with sulfur application recorded
a 6.69% increase. In contrast, sole application of
elemental sulfur without effective sulfur-oxidizing

SOHs Froim eviremic habitals

HPBs frnm eairrme habivsis SPHs feoin frap fh,iu\;‘lhfﬁ'
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inoculants did not improve soybean grain yield,
highlighting the critical role of microbial
mediation. Furthermore, bacteria isolated from
extrerne habitats consistently exhibited a greater
magnitude of yield enhancement than those
derived from crop rhizospheres. In addition,
siderophore-producing bacteria such as Priestia
megaterium increased soybean grain yield by
1.41% over the uninoculated control. Zinc-
solubilizing Achromobacter sp. significantly
enhanced soybean yield by 12.76%, while the
plant growth-promoting rhizobacterium Bacillus
subtilis resulted in a 10.54% vyield increase
compared with the uninoculated control (Fig.
3.2.3.3.). Furthermore, the Rabi season trials
demonstrated significant yield enhancements
across crops due to microbial inoculation in
combination with sulfur application. In chickpeaq,
Bacillus amyloliquefaciens supplemented with 15
kg/ha elemental sulfur increased grain yield by
10.40% owver the absolute control and by 8.0%
compared with the recommended practice. In
mustard, sulfur-oxidising Bacillus pumilus
combined with 30 kg sulfur/ha resulted in o
pronounced grain yield increase of 26.35% over
the absolute control and 10.68% owver the
recommended practice. Additionally,
siderophore-producing Pseudomonas sp.
enhanced grain yield by 13.44% compared with
the absolute control and by 11.72% relative to the
recommended practice, confirming its
agronomic potential under rabi conditions.

Fig. 3.2.3.1. Sulfur-oxidizing
bacteria (S0Bs) and siderophore-
producing bacteria (SPBs)
recovered from extreme (coal &
iron mines, and hot water springs)
andcroprhizosphere.
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Fig. 3.2.3.2 Serial enrichment incubation technique (SEIT) for rapid isolation of plant
growth-promoting bacteria.
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Fig. 3.2.3.3. Evaluation of sulfur-oxidizing bacteria (SOB) isolated from extreme habitats (Coal and
iron mines and hot water springs) on soybean yield parameters.

Protocols/Methodology developed The current improved protocol, termed Serial
Enrichment Incubation Technique (SEIT), involves
incubating the sample in a specific nutrient
medium for & days, then transferring itinto a fresh

medium twice for 5 days each, and finally serially

Protocol 1: Serial enrichment incubation
technique (SEIT) for rapid isolation of plant
growth-promoting bacteria: Saving researcher

time and lab resources

Traditional methods of Plant growth-
promoting bacteria (PGPB) isolation involve
serial dilution and spreading on common or
specific medio, which result in more than 10
bacteria per sample, and screening for the
desired bacterium takes o long time (4-8
months) and requires significant lab resources.

e ofides 2025 | "~ (60

diluting the final tube and spreading the
suspension onto Petri plates containing specific
media. This protocol gives the desired nutrient-
transforming bacteria compared to traditional
published protocols. Isolation of the siderophore-
producing bacteria (SPB) by incubating in an
iron-free succinate medium allows the
elimination of non-siderophore-producers, and
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these isolates also potential candidates for
biccontrol against phytopathogens. Solubilizers
of phosphorus, potassium, zinc, and calcium can
be isolated rapidly using SEIT (Fig. 3.2.3.2).

5PB can be isolated by incubating in iron-free
succinate media and could be used for iron
nutrition and bioccontrol against
phytopathogens. Nutrient-solubilizing bacteria
can be isolated through SEIT in less than 20 days
by incubating in media containing an insoluble
nutrient source. Slow-growing PGPE can be
isolated.

Protocol 2. Serial Coincubation Enrichment
Technique (SCET): Rapid isolation of bacterial
biocontrolagents

The Serial Coincubation Enrichment
Technique (SCET) mimics the rhizomicrobiome
interaction between antagonistic bacteria and
the target fungal pathogen, and subsequent
enrichment allows only the predominant
bacteria with antagonistic activity to survive
within 20 days or less. Here, three soybean
phytopathogens, Rhizoctonia Solani,

£ N N

Fig. 3.2.3.4. Serial
Coincubation Enrichment
Technique (SCET) : Rapid
isolation of bacterial
biocontrol agents
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NSRI 6.10/25: Development of nutrient-
transforming microbial consortia for
sustaining soybean-based cropping systems”.

PI: Hemant Singh Maheshwari

Co-PI Dr. Mahaveer Prasad Sharma, Dr.Aketi
Ramesh, Dr.Raghvendra, Dr. Sanjeev Kumar

Three Phosphorus-solubilizing bacteria from
extreme habitats and 01 soybean endophytes
were isclated along with four potassium-
solubilizing bacteria. Further, five sulfur-oxidizing
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Collatotrichum truncatum, and Sclerotium rolfsii,
were taken. Their discs were placed in a L1 ratio of
100 ml nutrient broth and potato dextrose broth,
grown for at least 24 h, and then incubated with o
1 g rhizospheric soil sample from healthy,
disease-free soybean plants. The enrichment
was performed by transferring 1 mlL of the
previous suspension to freshly prepared media
containing the 24 h torget pathogen, which had
already grown for 5 days, and the process was
repeated twice. The final suspension was diluted
in a nutrient agar plate containing nystatin (Fig.
3.2.34.).

Targeted pathogen co-incubation with
rhizospheric sample allows survival of bacteria
with biocontrol properties against the target
fungal pathogen within 20 days. SCET setup
mimics the rhizomicrobiome or classical dual
assay, where already existing pathogens interact
with the antagonistic bacteria of the rhizosphere.
Samples can be screened by comparing sole
fungal growth in the medium against the fungal
growth ina final enriched co-incubated setup.
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bacteria were isolated from the crop rhizosphere
and seven zinc-solubilizing bacteria isolated
from extreme habitats. Also three calcium
solubilizers were isolated from the endosphere of
Glycine soja ECIIEE791, G. tabacing, and G.
lentifolia, and one from extreme habitats (Table
3.2.3.) and Fig. 3.2.3.5). Field experimentation
showed 10-18% yield increase over
recommended practice and a 25% reduction in
fertilizer use.
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Table 3.2.3.1: Plant growth-promeoting traits characterization of nutrient-transforming bacteria
isolated from extreme habitats, crop rhizosphere, and endosphere.

Typeof | Culture N- Phosp- | Potass- Sidero- : :
mrtpr.i:nt Name | fixation huruI: ium Suttur phore SEe Calcium
Iron COAI - + - ND + + -

COAZ - + - MD + + -

COA3 - + - ND + + -

COAd - + - ND + + -

COAS + + - MND + + -

COAB - + - ND + + -

Fe-2R + - ND + + -

Fe-85 + - ND + -

Sulfur 15 + = + = = =
25 - - - + - - -

as - - - + - - -

55 + - + - + -

65 - - - + - - =

Phosph- | 12PBTB - + - ND -
orus 12P BPB - + - ND + -
9p (BPE) + + - ND - -

P-8R + + + MND + - -

Potassium 15K + - + ND - + -
13K - + + MND - - =

9K - + + MO - + =

14K - + + ND - + -

Calcium | Co-2R + - - - - +
oS - - - - - — S

Ca-4R - * - - - - +

Where + means positive for the traits and = means negative, ND indicates not done.

B) Phosphorus-
solubilizing bacteria

Fig. 3.2.3.5. Isolation of plant
growth-promoting bacteria
from soybean wild and modern
cultivars.
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Qualitative nutrient solubilization assay

Among all the recovered nutrient-
transforming bacteria, 12 PBTB, followed by 12
PBPB, and COA-4 showed significantly higher
phosphorus solubilization indices. For potassium
solubilization, 9FBPE followed by 9K showed a
higher solubilization index than other recovered
cultures. Similarly, zinc solubilization assay,
12PBPB, and 12PBTB showed significantly higher
solubilization, followed by COAl and COAB.
Siderophore production showed that COAJ,
12PBTE, and 12PEPB produced significantly more
siderophores than other recovered isolates.

Among soybean endophytes isolated, the
calcium selubilization index was significantly
higher in Ca-4R and Ca-2R, and the lowest was
observed in Ca-7S. The phosphorus solubilization
index was higher in Fe-8S, followed by P-8R and
P-1R. Similarly, the siderophore index was
significantly higher in the P-8R, followed by Fe-2R
and Fe-B85.

Dual assay of nutrient-transforming bacteria
against phytopathogens

The dual assay revealed that among all
recovered bacteria, COA 1, COA 3,COA 4, and COA
& exhibited significantly higher antagonistic
activity against the Rhizoctonia salani
phytopathogen. Similarly, COA4 showed activity
against Macrophomina phaseoling, COA4 and
COAB against Diaporthe, and COAE against
Fusarium sojae pathogen, COAG and 9PEBPB
against Fusarium ciceri, COAl and SPBPB against
Sclerotium rolfsii showed significantly higher
antagonistic activities. Furthermore, all iron- and
phosphorus-solubilizing bacteria exhibited
antagonistic action against Colletotrichum
truncatum. Further, for SOBs, only 15 and 25
showed antagonistic to Rhizoctonia solani.

Dual assay of previously isolated sulfur—, iron-,
zinc-, and other nutrient-transforming samples
showed that HI, H3, H5, H7, and HB. HS, GARLIC,
SID+2, SID+3, SID +5, 5ID+7, SID BHMW, 51D JPM, SID
BH(AMD), BH(AMD)ZN, BH(AMD)R2, and ZN BIC R1.

aifds affd=T 2025

Similarly, H2, H7, A4, SID+2, SID+BHMW, SID +JPM,
and BH(AMD)ZN showed antagonistic activities
against Macrophomina phaseoclina. These
results showed that Achromobacter sp. (H7),
Pseudomonas sp. (SID+BHMW), Pseudomonas
sp. (SID+JPM) and Agrobacterium tumefaciens
(BH(AMD)ZN) exhibited antagonistic activity
against both the RAB and charcoal rot
pathogens.

Influence of nutrient-transforming bacteria on
the growth of soil-borne phytopathogens

Iron: Lesion length was significantly lower in the
application of iron in either unavailable or
unavailable form against Rhizoctonia solani in
soybean plants (JS 93-05). However, lesion
length was not significantly decreased in
Macrophoming phaseolina challenged plants. All
SPB inoculations also significantly reduced
Rhizoctonia solani lesions. However, in the T5-T8
SPBE bacteria treatment along with inscluble iron
source, a significant decrease in lesion length
was observed against Macrophomina
phaseolinain soybean (JS 95-60).

Phosphorus: In both available and unavailable
phosphorus nutrient sources, 12PBPB and H9
bacterial-inoculated soybean plants (JS 93-05)
significantly decreased lesion length against
Rhizoctonia solani. Similarly, inoculation with 12
PBTB and 5P significantly decreased lesion length
in Macrophomina phaseolina challenged
soybean plants (JS 95-60)

Calecium: All three calcium-solubilizing bacteria
significantly decreased the RAB lesion length in
soybean (J5-335) compared with the
uninoculated control and the uninoculated
calcium-amended treatment.

Nutrient-transforming bacteria with
antagonistic properties.

Adequate nutrition in soybeans, viz calcium,
iron, phosphorus, and sulfur through bacteria,
decreases the Rhizoctonia solani lesion
development in J5-33b and J5-8305b. Some

(63
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microbial cultures showed antagonistic activities
against multiple soybean and chickpea
phytopathogens such as Fusarium oxysporum,
Colletotrichum trucatum, Macrophomina
phaseolina, Rhizoctonia solani, Diaporthe, and
Sclerotium rolfsii due to the production of cell
wall-degrading enzymes, siderophore, and HCN
production, and enhancing grain yield.

ICAR-NS 2017 Fellowship for pursuing doctorate
atthe University of Groningen, The Netherlands.
Comparative analysis of Bacillus mycoides
strains from contrasting habitats: Implications
for plantgrowth promotion underabiotic stress

Dr. Hemant Maheshwari as a part of his Ph.D.
Course, carried out the work which highlights the
role of the plant's holobiont, particularly the
rmicrobiome within plant tissues, in modulating
physiological responses to stress. In the present
study, Bacillus mycoides strains isolated from
potato endospheres and potate bulk soil were
tested for their ability to mitigate the effects of
abiotic stresses, including drought, salinity, iron,
and heavy metal stress, in Chinese cabbage and
Arabidopsis thaliana.

1ISR 3.12/2020. Interaction effect of
phytohermones and AMF for enhanced
nodulation, growth, yield of soybean with
improved AMF symbiosis intherhizosphere

PI. M.P. Sharma, Co-Pis: A. Ramesh, Prince Choyal
and Hemant 5. Maheshwari

A field experiment was conducted during the
Kharif 2025 season on soybean (cv NRC 150)
using a randomized block design with nine
treatments. The treatments comprised
combinations of triacontanol (TRIA 2 ppm; 0.1%
EW @ 2 mL/ L) applied twice as a foliar spray at
20-25 and 45-50 days after sowing (DAS), and
AM fungi applied as a soil inoculation at 150
spores/m2 These combinations were evaluated
with o reduced fertilizer dose (75% RDF; 20-60-40
kg/ha N, P20s, K20) and compared against 100%
RDF and an absolute control. The study assessed

aifte afidET 2025 |
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the effects of TRIA with and without AM fungi on
nodulation, nutrient uptake, grain yield, AM root
colonization, and spore density. The role of
triacontanol with AM fungi for enhanced
nodulation, chlorophyll, glomalin and spore
density was assessed on soybean plants to
further improve the yield. Moreover, the
integrated response of triacontanol (2 ppm) and
AM fungi (150 spores per sgm) with RDF (75%) on
soybean nodulation and yield was assessed in
the field trial by using a randomized block design
(rRBD).

Phytohormones and AMF effect on soybean root
nodulation parameters and growth: The
combined application of TRIA and AMF (T4)
significantly enhanced nodulation, increasing
both the number and dry weight of nodules
compared to individual applications. When TRIA
was applied with 75% RDF (T6), leghaemoglobin
content increased markedly, indicating
improved symbiotic efficiency (Fig. 3.2.3.6). The
highest improvements in nodulation parameters
were recorded under TRIA + AMF + 75% RDF (78),
which showed maximum nodule number, nodule
dry weight, and leghaemoglobin content,
significantly outperforming all other treatments.
The chlorophyll content and shoot dry weight
increased substantially under treatments
integrating TRIA, AMF, and reduced fertilizer levels.
The T8 treatment yielded the highest chlorophyll
content and shoot dry biomass, followed by TRIA
+ 75% RDF (T6) and AMF + 75% RDF (T7). These
results reveal that integrating TRIA and AMF
together supports plant to maintain
photosynthetic capacity even under reduced
fertilizer application (Table 3.2.3.2). These results
indicate that NPK fertilizer inputs can be reduced
by 25% without yield loss when TRIA and AMF are
applied together, offering a cost-effective and
environmentally sustainable soybean
production strategy.

Annual Report 2025 _
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Table 3.2.3.2 Evaluation of triacontanol and AM fungi for enhanced mycorrhiza spore density,
glomalin and yield underfield trial during Kharif 2025,

Spore densit Glomalin Yield (Kg/ha
IERGlMAHES ?nn.fg :'.u:'llljl‘jlr (palg soil) g
Th:Absolute control 5.89h 345.29h 1778.70d
T2ZTRIA 10.33e 565.39 1941.26¢
T3AMF ?.Hg 548.18f 1927.97c
T4:TRIA+AMF 12.89bc 602.46b 2070.93b
T5:75% ROF 9.22f 403.69g 2133.89b
TE:TRIA+75%RDF 12¢d 576.25d 2271.85a
T7:-AMF+75% RDF 13.33b 590.85¢ 2252 4la
TETRIA+AMF+75% RDF 16.330 840640 2338330
T9:100% RDF 11.78d 606.58b 2302.04a
LsD (p=0.05) 0.93 7.51 112.95

Data are means of threa raplications, LSD: keast significant difference at p =0.05 for cormparing the treatment meons using Duncan's multiple rarga test, ns
{ran-sigrificant), Th Absolute cantrol T2: TRIA; T3: AMF; T4: TRIA+AMF: T5:75% RDF; T6: TRIA+TEY RDF; T7: AMF+75% RDF; T8: TRIA+AMF+75% RDF; T9:100% RDF

LEDp = 0AOE}
NIW (g plan) = 059

I Noduls: dry wlght NN [NoPlanr = 329

— LsgH Chll (mgmg fresh leaves)= 0,21
i Chlon gl Legll ijngig noddules) = 018
e Module rumbar SDW (g'plani] = .72

—a—Shaot Dry waighi

NOW pplamt|, LegH lpgfg nodules)
iCh [pgfmg fresh beaves]

Biopolymer coating of soybean seeds with
microbial consortia for improved productivity
of soybean and soil health (ICAR-NBAIM, Mau
AMAAS Network Funded Prnject]

PE Mahaveer P Sharma
Co-PI Aketi Ramesh and Dr Punam Kuchlan

A compatibility study was conducted during
2024-25to evaluate the growth response of three
soybean-associated bacterial strains,
Bradyrhizobium dagingense, Bacillus
aryabhattai, and Burkholderia arboris applied
individually and in consortia using broth media
amended with varying concentrations (0, 0.2, 0.4,
0.6, 0.8, and 1%, w/v) of natural biopolymers,
namely xanthan gum, guar gum, and gum
acacia. Among the tested biopolymers, xanthan
gum followed by guar gum exhibited superior
compatibility with the rhizobial strain (B.
daqgingense), supporting enhanced growth
under both liquid and solid culture conditions;

Z
NN [gfplant], SDW (g plant]

E— . . - -
] E'I'Fﬂ?:ﬁ grm a2a

Fig. 3.2.3.6. Effect of different treatments
on nodule and soybean growth
parameters

however, growth response varied with
concentration. Under solid medium (YEMA]),
significantly higher viable cell counts were
recorded with 1% xanthan gum amendment. In
liquid culture, media supplemented with xanthan
or guar gum at 0.8-1% resulted in significantly
greater growth compared with lower
concentrations. Although xanthan gum (1%)
produced higher growth than guar gum (0.8%),
the differences were statistically non-significant.
Amendment with gum acacia up to 0.4%
improved growth relative to lower doses, but
further increases reduced culture proliferation
compared with xanthan and guar gums. Overall,
the results indicate that B. dagingense is highly
compatible with natural gums, with xanthan and
guar gum at approximately 0.8% identified as the
optimum concentration for maximizing culture
population; increasing concentrations beyond
this threshold did not significantly enhance
growth. (Fig.3.2.3.7)
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Fig. 3.2.3.7 1 Number of B. dagingense colony forming unit at 10-13 dilution factor in YEMA (topa) and Optical
density in YEM broth (bottom) obtained in different concentration of various natural biopolymer under in vitro.

Development of environmentally friendly
controlled release P-fertilizer and its evaluation
with plant growth promoting microbes on
soybean productivity and soil microbial health

(DBT Project- Collaborating Institutes: IISER,
Bhopal, ICAR-NSRI, Indore, and TERI, New Delhf,}

PE Dr. M.P. Sharma
CoPl Dr. Aketi Ramesh

Controlled incubation and microcosm
experiments were successfully designed to
evaluate phosphorus (P) sorption—-desorption
behaviour, release kinetics, and transformation
among different P pools following application of
controlled-release phosphorus fertilizer (CRPF)
hydrogels integrated with plant growth-
promoting microorganisms (PGPM; AM fungi and
soybean rhizobia) under sterilized and
unsterilized Vertisol conditions. Results
demonstrated that CRPF combined with
microbial inoculants (Burkholderia arbaoris,
Bacillus aryabhattai, and AMF) substantially
maodified socil P adsorption-desorption dynamics
compared with conventional DAP and untreated
control soils. Significant variability in sorption
parameters was observed across treatments,
with bonding energy (b) ranging from 0.21 to 5.27
Lmg™" and adsorption maxima (Kmax) from 172.41
to 526.32 mg kg, indicating strong treatment-
dependent regulation of P availability (Tables
1-2). CRPF + Burkholderia arboris emerged as the
most effective treatment for minimizing P fixation,
recording the lowest Kmax values and
suggesting greater plant-available P. CRPF + AMF
exhibited the highest sorption capacity (502.81
mg kg™), implying enhanced soil-P interaction
and increased adsorption sites under
mycorrhizal association. Freundlich isotherms

aftes alies 2025 |
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provided a superior fit compared with Langmuir
models for most treatments, reflecting
heterogeneous sorption surfaces and variable P-
binding energies in CRPF- and microbe-
amended soils. Pronounced hysteresis between
sorption and desorption confirmed partial
irreversibility of P retention, whereas
CRPF-microbial combinations increased
desorption maxima and reduced bonding
energy. CRPF-based treatments ensured gradual
and sustained P release during incubation (10
and 15 days) relative to conventional DAP
application. Comprehensive
adsorption—desorption indices (Kmax, b, bkmax,
sorption capacity, and desorption maxima)
generated in this study provide a strong
mechanistic basis for improving phosphorus use
efficiency and developing site-specific fertilizer
recommendations for Vertisols. Soybean
microcosm studies revealed consistently higher
nodulation in unsterilized =soils than in sterilized
soils, emphasizing the critical role of native soil
microflora in P nutrition and symbiotic
performance. Maximum nodulation was
recorded with CRPF (50% DAP) + Burkholderia
arboris + AMF under both soil conditions,
highlighting synergistic effects of reduced
fertilizer input and microbial inoculation. Cverall,
the integration of CRPF hydrogels with PGPM
shows strong potential for regulating soil-plant P
dynamics, enhancing nodulation, and reducing
reliance on conventional P fertilizers in Vertisols.
However, due to poor plant establishment,
detailed rhizosphere observations on nodulation
and P sorption—-desorption could not be
completed; therefore, the experiment will be
repeated under unsterilized soil conditions (Table
3.23.3and3.2.3.4).
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Table 3.2.3.3: P sorption analysis in soils inoculated with different microbial treatments with DAP and
CRPS combinations of inorganic P-fertilizer treatments (at10 days after incubation)

At10 days
Langmuir Freundlich
Treatment =
&J&t&ﬂ: g:ndi?g maximum Sorption Sorption
pacity | buffering R2 cupur.:lt]r energy R2
mg kg-1| mgL-1 | capacity mg kg-

Control 24390 0.44 107.63 0.949 20,78 1.72 0.895
Burkholderia arboris 24390 0.51 125.00 0.979 107.15 1.79 0.99
B. aryabhattai 500.00 0.23 n3.e4 0.778 136.14 1.51 0.899
AMF D8B.24 0.2 69.93 0.998 7695 1.32 0.962
Consortium| 526.32 0.6 84.75 0.966 90.2 1.24 0.998
DAP 344.83 0.34 117.65 0.934 128.74 1.47 0.998
DAP+Blderia arboris b26.32 0.7 89.29 0.978 100.88 1.24 0.8999
DAP+B.aryabhattai 149.25 0.60 80.09 0.999 47.9 1.68 0.899
DAP+AMF 263.16 0.33 BE6.96 0.930 70.6 .67 0.996
Consortium 2 344.83 0.32 nn 0.785 122,18 1.48 0.983
CRPF 29412 0.38 nn 0.833 76.94 1.32 0.862
CRPF+Burkholderiaarboris | 588.24 015 88.50 0.965 102.83 1.22 0.999
CRPF+B. aryabhattai 263.16 0.37 86.10 0.768 67.45 2.94 0.867
CRPF+AMF 416.67 0.21 85.47 0.849 86.38 1.34 0.895
Consortium 3 284.12 0.37 109.89 0.833 105.24 .53 0.897

Table 3.2.3.4: Desorption analysis in soils inoculated with different microbial treatments with DAP and
CRPS combinations of inorganic P-fertilizer treatments (at15 days after incubation)

At10 days
Langmuir Freundlich
Treatment Sorption | Bonding maximum Sorption .
Maxima |capacity| buffering  R2 m‘lpueitlr s::g:;;" R2
mgkg-1| mgl-1 | capacity mg kg-
Control 27027 0.27 71.94 0.866 76.31 1.45 0.991
Burkholderia arboris 24390 0.77 188.68 0.848 23206 | 184 0.973
B. aryabhattai 22222 0.94 208.33 0.8982 22151 1.89 0.989
AMF 32258 388 125.00 0.929 21458 1.47 0.998
Consortium | 344.83 053 181.82 0.965 30298 | 187 0.899
DAP 204.08 0.73 149,25 0.928 156.86 1.99 0.983
DAP+EBlderia arboris 43478 017 7519 0.942 91.45 .24 0.999
DAP+B. aryabhattoi 37037 0.75 27778 0.997 37844 | 139 0.999
DAP+AMF 344.83 0.33 N3.64 0.834 159.04 1.41 0.991
Consortium 2 37037 0.53 196.08 0.985 360.4 1.38 0.889
CRPF 29412 117 344.83 0.999 5805 1.58 0.987
CRPF+Burkholderia arboris 250.00 0.50 125.00 0.816 15219 1.7 0.973
CRPF+B. aryabhattai 20833 2.29 47619 0.9498 40892 | 218 0,992
CRPF+AMF 23256 1.19 27778 0.852 37.32 207 0.964
Consortium 3 384.62 0.31 120.48 0.8983 182.81 1.31 0.999
S i afEEw 2025 ) N 67 I “ Annual Report 2025
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3.2.4 COMPUTER APPLICATION IN
AGRICULTURE

ISR 7.7/23 Development of seed and product
sale portalfore-marketingin soybean

Pl Savita Kolhe, Co-Pls. Mrinal Kuchlan, M.P
Sharma, BU Dupare

AWeb-based seed and product sale portal for
soybean has been developed to promote online
marketing using the potential of information
technology. The system is developed using
ASP.NET at the front end and SQL Server at the
back end. The system has provision for selling
Breeder Seed, Foundation Seed, Truthfully
Labelled (TL) Seed and Certified Seed. It also has
a separate facility for selling different soya-
based food products, viz, Tofu, Milk, Upma mix,
Cookies, Sev, Laddu etc. Google Translate AP is
integrated into the system for multi-lingual UL
The user can initially book the items to purchase.
The booking is then confirmed by the authorized
official and after this, he can complete the
payment process with the generation of
payment receipt. The system is linked to the E-
payment gateway implemented at the institute
to ease the financial transaction. It has a
separate module to enter different products, its
packaging size, cost, availability status, etc. Thus,
it can be easily customized for any crop. The
system is functional and is available at the
institute's website https:/[icar-nsrires.in/ The
user needs to complete the registration process
to get login details for using the system. Farmers
and different clients are using the system across
the country and they are satisfied with the easy-
to-use system interface. The development of the
system has promoted the use of soya food

e, afid=s 2025 (68
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among different clientele across India which was
a bigger challenge earlier. Moreover, the seed
sale platform has opened a single window for
farmers to get a good quality seed of different
popular varieties and thus led to a transparent
seed distribution system (Fig. 3.2.4.2 and 3.2.4.2).

IISR 7.9/24: SoyAl: Transforming Soybean
Cultivation Through Advanced Al Modelling
Development of Transfer-Learning-based Al-
Modelfor Soybean Disease Diagnosis

Pl Savita Kolhe, Co-Pls: Sanjeev Kumar, Lokesh Kr
Meena, Raghavendra Nargund, Punam Kuchlan,
BU Dupare, Makhan Kumbhkar

Development of Transfer-Learning based Al-
Model for Soybean Disease Diagnosis

A total of 24232 images (JPEG) of soybean
diseases infected leaves were collected from the
fields of ICAR-NSRI, Indore. The soybean image
data was pre-processed to develop a soybean
disease identification model using Deep Learning
techniques. A transfer-learning-based Al model
for Soybean Disease Diagnosis was developed
for seven soybean diseases, such as
Anthracnose, Cercospora Leaf Spot, Charcoal
Rot, Purple Seed Stain, RAB, Yellow Mosaic Virus,
and Frog Eye Leaf Spot. The performance of the
model was evaluated and the results are shown
in Fig. 3.2.4.6. An application user interface is
developed using Flask to facilitate farmers to
diagnose the disease occurrence in their fields
using mobile phones or any device connected
with Internet (Fig. 3.2.4.1t0 3.2.4.6).
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Fig. 3.2.4.1 1 Home page of the Soybean seed
and product sale portal with multilingual

support
Implementation of ResNet50 Transfer Learning
Model for Soybean Diseases Diagnosis
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Fig. 3.2.4.3 Multilingual User interface
for seed purchase
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Fig. 3.2.4.2 Home page of the Soybean seed
and product sale portal with multilingual

support

Performance Evaluation of Developed Al-Model

e
- HE
um
HE

- |
i

TEaT.

Methodology
—=

sassssnsan i [

- e S I
| -]

- Lk o
o -
B ol N e
[ ol PP =]
- o EER £
s

TEFFIRTEY

—
jrensae
LT -|—|l
[' l-d
1L
T

1 ]
i

Fig. 3.2.4.5 Methodology used for the
development of the soybean insect
identification model using Deep Learning
techniques
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Fig. 3.2.4.4 Performance evaluation of the
developed Al model for disease identification

Performance Evaluation

The Comparative Analvsis of Different
Transler learning models
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Fig. 3.2.4.6 Performance evaluation of
differenttransfer learning models
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Development of Transfer-Learning based Al-
Modelfor Soybean insectDetection

The total of 1,724 images (JPEG) of soybean
insects and damaged leaves were collected
from the fields of ICAR-NSRI, Indore and images of
Caterpillar = 3309 and Gridle Beetle = 2205 were
compiled from online repositories. The soybean
image data was pre-processed to develop a
soybean insect identification maodel using Deep
Learning techniques as shown in the
methodology Fig.. The performance of the
different DL models was evaluated and the
results are shown inFig. 3.2.4.5 and 3.2.4.6

Development of User Interface “SmartSoy: Al-
Powered Disease and Pest Diagnosis

SmartSoy: Al-Powered Disease and Fest
Diagnosis System has been developed that
utilizes deep learning to detect soybean diseases
and pests with high accuracy. Leveraging the
pre-trained ResMet50 model, it diagnoses major
soybean diseases and pests. The model is trained
with High-resolution images to enhance
accurdcy, and the custom layers are fine-tuned
to the model for this application. The code for
model development is written using the Python
language. The system is deployed on a GPU-
based server at ICAR-NSRI using Flask API
SmartSoy delivers efficient, real-time disease
and pest diagnosis and provides real-time
control measures for efficient crop management.
Its outstanding performance empowers farmers
to manage pests and diseases effectively,

Fig. 3.2.4.7 Main interface of SmartSoy:

ICAR-National Soybean Research Institute, Indore _——

boosting productivity and crop health. it also has
a chatbot facility that helps soybean farmers to
get answers to all their farm-related queries
about the problems faced by them in real field
conditions. The system is highly useful for
soybean cultivators to diagnose diseases and
pests at the right time and get the right advice for
their effective control (Fig. 3.2.4.7).

Development of Soybean Gyan-Al Powered
Mobile App

Soybean Gyan-Al Powered Mobile App is
developed by ICAR-National Soybean Research
Institute for farmer community. It is developed
using Flutter Framework and Dart Programming
Language and compilation work done on Android
Studio. It has user interface for providing
information about different aspects of Soybean
Farming, production and protection
technologies. It is developed to provide a multi-
lingual user interface viz. Hindi, English, Marathi,
Tamil and Telugu looking to the farmers’
understandability. It has menu-options for
intelligent features like Al based Disease and Pest
diagnosis system and Al-Chatbot. It has
navigation to YouTube channel of ICAR-National
Soybean Research Institute is provided for better
practical experience of soybean technologies
through videos. It also has options for farmer
advisory system, good agricultural practices,
weekly farmer advisories and Mandi-rates. It is
very useful for soybean cultivators and other
stakeholders (Fig.3.2.4.8).

Fig.3.2.4.8

Al-Powered Disease and Pest Diagnosis System

Soybean Gyan- Al Powered Mobile App.
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3.3 CROP PROTECTION

3.3.1PLANTPATHOLOGY

1ISR/3.11/22 Seybean improvement against
Rhizoctoniaaerial blightdisease

PI-Dr Sanjeev Kumar, Co=-Pls: Drs |:r V. Nataraj,
Shivakumar M, M.B. Ratnaparkhe, K.P. Singh,
Pezangulie Chakruno, Pawan Amrate)

Activity 1: Molecular characterization, genetic
diversity analysis and AG group identification
of R.solani isolates

Molecular characterization of Rhizoctonia solani
isolates was carried out using nuclear ribosomal
internal transcribed spacer (nriTS) sequencing
and AG group-specific primers. Amplification of
the ITS region using universal primers ITS-1 and
ITS-4 yielded clear and reproducible PCR
products across the isolates. BLAST analysis of the
ITS sequences showed high sequence similarity
(99-100%) with R. solani reference sequences
available in GenBank, confirming the identity of
the pathogen. Based on ITS sequence homology,
the majority of isolates were assigned to
anastomosis group AGI, with AGI-IA being the
predominant subgroup, while a few isclates
clustered with AGI-ID, AGI-IF, and AG4. Further
confirmation of AG grouping was achieved using
AGI-1A-specific primers (Rs1F/Rs2R and
AGC/[AGI-1A). Most isolates produced the
expected amplification with AGI-IA-specific

primers, validating their classification as AGI-IA.
Isolates that did not amplify with AGI-1A primers
corresponded to AGI-ID or AGI-IF based on ITS
sequence analysis, indicating the presence of
multiple AG subgroups within the population.

Geographical analysis revealed that AGI-1A was
the dominant group across soybean-growing
regions of Madhya Pradesh, Uttar Pradesh,
Uttarakhand, Delhi, Gujarat, Punjab, Maharashtra,
Chhattisgarh, and Nagaland. AGI-ID and AGI-IF
occurred at lower frequencies and showed
restricted distribution across specific locations.
Overall, the results demonstrate considerable
genetic diversity within R. solani populations
infecting soybean in India, with a clear
predominance of AGI-IA, supporting its major
role in soybean aerial blight across regions (Fig
3.3.11).

Activity 2: Integrated management of major
diseases of soybean

Integrated management practices significantly
influenced pod blight complex severity,
Rhizoctonia aerial blight (RAB) incidence, disease
progression (AUDPC), and yield of soybean at
NSRI, Indore. Treatment Tl, comprising fungicidal
seed treatment followed by fluxapyroxad +
pyraclostrobin spray, was the most effective,
recording the lowest pod blight severity at 45 DAS
(1.77%) and 70 DAS (46.20%) with the minimum
AUDPC value (599.63). This treatment also
resulted in lower RABR incidence (20.86%) and
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Fig 3.3.1.1: Frequency and distribution of R. solani isolates based on anastomosis groups (AGs)
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AUDPC (260.75), and produced the highest grain
yield (8.90 g/ha). Treatment T2 (pyraclostrobin +
epoxiconazole) also showed effective disease
suppression, with moderate pod blight severity at
70 DAS (54.78%), lower RAB incidence (18.11%), the
minimum RAB AUDPC (226.38), and a yield of 7.97
gfha. Treatment T3 (carbendazim + mancozeb)
recorded comparable pod blight severity
(46.29% at 70 DAS), moderate AUDPC (652.75),
and a yield of 7.78 g/ha. Treatment T4
(tebuconazole) resulted in relatively higher
disease severity (53.70% at 70 DAS) and AUDPC
(696.38), corresponding yield of 7.08 g/ha.
Insecticide-based treatment TS showed poor
disease control, with high pod blight severity
(68.08%), higher AUDPC (877.13), increased RAB
incidence (26.42%), and reduced yield (6.70
g/ha). Seed treatment alone (T6 and T7) was less
effective, recording high pod blight severity (>77%
at 70 DAS), AUDEC values exceeding 1000, higher
RAE incidence (30.41-3116%), and lower yields
(5.73-6.43 g/ha). The untreated control (T8)
recorded the highest disease severity and AUDPC
values, maximum BAB incidence (32.86%), and
the lowest yield (512 g/ha) (Fig 3.3.1.2). Overall,
integrated disease management combining
fungicidal seed treatment with timely fungicide
sprays was superior to seed treatment alone and
untreated control in reducing disease pressure
and improving soybean yield,

Activity 3: Development of sick plot for RAB
disease

The sick plot was developed in continuation of
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Fig 3.3.1.2: Dual-axis plot showing pod blight
disease severity, RAB incidence, and yield
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the previous year's work on a 20 m? area at the
ICAR-MNSRI residential colony to prevent the
spread of fungal inoculum to the main
experimental fields. A pure culture of R. solaniwas
isolated and multiplied on sorghum grains.
Approximately 90 kg of inoculum was prepared in
batches and applied to the plot, followed by sole
cropping of the highly susceptible soybean
cultivar NRC 128. At crop maturity, about 35-40
percent of the soybean plants showed
symptoms of RAB. Subsequently, the infected
plants were chopped and incorporated into the
plot to maintaininoculum load.

Activity 4: In-vitro evaluation of fungicides
against Rhizoctonia solani Causing Aerial
Blightof Soybean

The in-vitro evaluation of six brood-spectrum
fungicides agai nst R. solani using the poisoned
food technique revealed marked differences in
their ability to inhibit mycelial growth across
concentrations ranging from 100 to 1000 ppm.
The experiment was conducted during 2025 at
the Mational Soybean Research Institute, Indore.
Overall, inhibition of mycelial growth increased
with increasing concentration, indicating a clear
dose-dependent response. The pooled mean
inhibition values across fungicides increased
from 86.78% at 100 ppm to 97.45% at 1000 ppm,
confirming that higher doses were generally
more effective in suppressing fungal growth.
Carbendazim (12%) + Mancozeb (63%) and
Pyraclostrobin 133 g/l + Epoxiconazole 50 g/l SE
were the most effective, causing complete (100%)
inhibition of mycelial growth at all concentrations
(Fig 3.3..3). Tebuconazole 25.9% EC also showed
high efficacy, with inhibition increasing from
93.8% at 100 ppm to 100% at 500 and 1000 ppm.
Picoxystrobin 22.52% SC was effective at higher
concentrations, reaching complete inhibition at
500 and 1000 ppm but showing slightly lower
inhibition at lower doses. Hexaconazole 5% SC
exhibited moderate efficacy with gradual
increases in inhibition across concentrations,
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while Tebuconazole 10% + Sulphur 65% was the  Epoxiconazole, proved most effective against
least effective, particularly at lower doses. R solani under in-vitro conditions, followed by
Overall, combi fungicides, especially  Tebuconazole 25.9% EC and Picoxystrobin 22.52%
Carbendazim + Mancozeb and Pyraclostrobin +  SC (Fig 3.3.1.4).

Heat map showing per cent inhibition of mycelial growth by fungicllgnus

Carbendazim {12%) + Mancozeb (63%){ 100.0a 100.0a 100.0a 100.0a

Pyraclostrobin 133 g/l + Epoxiconazole 50 g/l SE-|  100.0a 100.0a 100.0a 100.0a %

Tebuconazole 25.9% EC

Fungicides

Picoxystrobin 22.52% 5C

Hexaconazole 5% SC

Per cent inhibition of mycelial growth

Tebuconazole 10% + Sulphur 65%

100 ppm 250 ppm 500 ppm 1000 ppm
Concentration

Fig 3.3.1.3. Heat map showing per cent inhibition of mycelial growth by different fungicides at 100,
250, 500, and 1000 ppm underin-vitroconditions

Fig 3.3.1.4: Dose-response relationship of Carbendazim (12%) + Mancozeb (63%) on per cent
inhibition of mycelial growth under in-vitro conditions.

NRCS 1.1/87 Augmentation, management and  reaction among EC 1205621, EC 1205633,
documentation of soybean germplasm (Co-Pl:  EC 1205700, EC 1205728, EC 1205754, EC 1205762,
DrSanjeev Kumur} EC 1205775, EC 1205778, EC 1205779, EC 1206782,
Evaluation of 216 USDA soybean varieties under ~ EC 1205786, EC 1205793, EC 1205799, EC 1205806,
natural conditions during kharif 2025 againstthe  EC 1205810, and EC 1205851 highlights their
pod blight complex indicated that all tested potential utility as sources of resistance in
entries expressed a moderately resistant (MR)  soybeanimprovement programmes.

reaction to pod blight disease. The uniform MR Based on two years of evaluation (2024-2025) of
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80 USDA lines, only a few USDA exotic soybean
accessions consistently expressed resistant
categories (HR, R, or MR) against the pod blight
cormplex. EC 993943 showed a resistant reaction
in both years. CAT153 A and EC 1037655 recorded
highly resistant reactions in 2024 followed by
resistant reactions in 2025 EC 993986
maintained a moderately resistont reaction
across both years, while EC 993729 showed a
resistant reaction in 2024 and a moderately
resistant reaction in 2025. These accessions
represent stable sources of resistance or partial
resistance based on two-year field evaluation.

Evaluation of 550 USDA exotic soybean
germplasm lines during kharif 2025 against the
pod blight complex revealed a wide range of
reactions, with the majority of entries exhibiting
moderate resistance. Eight accessions, namely
EC 9938961, EC 993886, EC 993749, EC 1039082, EC
1039144, EC B92804, EC 0251432, and EC 1126601,
showed a resistant reaction with minimal disease
expression, indicating their potential as strong
and stable sources of resistance. Most of the
remaining accessions expressed a moderately
resistant reaction, including EC 893827, EC
993929 B, EC 993937, EC 993195, EC 993690, EC
993750, EC 993740, EC 993715, EC 983739, EC
993721, EC 9893738, EC 993758, EC 993771, EC
993569, EC 993779, EC N3779, EC 892805, EC
1039107, EC 1038027, EC 1039122, EC B9288), EC
862831, EC 862873, EC 1154370, EC 1154408, EC
39742, EC 113396, EC 0250616, EC 0251415, EC
0287481, EC 55B98, EC 02420893, EC 39078, EC
241780,EC 42152, EC 39823, EC 100027, EC 0035047,
EC 0241313, EC 0309508, EC 41319, EC 241690, EC
0241842, EC 771200, EC 528626, EC 39685, EC
538802, EC 0039767, EC 0251820, EC 0251439, EC
172670, EC 95289, EC 172662, EC 101082, EC 172612,
EC 172620, EC 172588, EC 202038, EC 9955], EC
0241760, EC 309537, EC 0481338, EC 0241770, EC
1154472, EC 0892867, EC 0250591, EC 0456620, EC
0457367, EC 0457371, EC 0685252, EC 1161126, EC

aifds affd=T 2025

———— |

16N27, EC 1126704, EC 126708, and EC 1154368,
indicating restricted disease development under

field conditions.

A total of 16 soybean germplasm accessions
were screened under hotspot conditions at
Indore for aerial blight (RAB) and pod blight
disease during 2023-2025. Accessions IC
0243740, IC 0243700, IC 0243713, IC 243708, EC
0456556, and EC 0589402 exhibited HR/MR
reactions in one or more years, indicating stable
resistance sources. IC 0243591 and EC 389154
maintained consistent MR reaction across
years(Table 3.3.11).

Table 3.3.1.1: Evaluation of resiatnt germplasms
under hotspot conditions at Indore

Disease Disease Disease
Germplasm reaction reaction reaction
accessions during 2023 | during 2024 |during 2025
rAB PB(Ct)| RABR |PB(Ct) PB(Ct)
IC 243584 MR R MR | - =
EC 389154 MR S MR | MR MR
EC 0528623 |MR - MR | MR | MR
IC 0100324 5 MR | MR | MR R
1C 0243740 R R - R R
IC 0243700 MR - HR | MR | MR
IC 0243713 MR | HR MR -
IC 0243591 MR MR | MR | MR | MR
IC 243708 M3 MR | HR -
EC 280149 M3 MR | MR | MR | -
EC 0456556 |MR R HRE | HR R
IC 243017 s MRE | MR | MR -
EC 38754 MR MR | MR | MR
EC 0106991 MR R - - -
IC 0243708 MR MR | - - -
EC 0589402 |[MS MR | HR | HR R

Screening of advanced photoinsensitive & long
juvenile linesfordiseaseresistance.

Screening of advanced photoinsensitive and
long juvenile soybean lines identified a distinct
set of resistant (R) sources. Resistant reactions
were observed in long juvenile lines LJ 1, LJ 3, LJ 6,

-
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LG, LI, 12, LU 14, LJ 27, L) 28, LI 29, L) 31, LJ 34, L) T“b'e_f-f’l’;m-’ RIESiSt‘": F‘hc‘mf”z?”s"“"e‘? "’“g
35,1030, LU 41 LJ 43, LU 60, LU 52, LU 53, LU64, and Ly luvenile lines or anthracnose disease of soybean

59, along with LJ 69,LJ 70,10 71,10 74,10 80,10 82,1  |Lines |DisR |Llines DisR |Lines |DisR
87,10 92,LJ 93, LJ 94, and LI 100. Lt IR LJ62 MR | N22m MR

Among photoinsensitive lines, N 31m, N 32, N 36, LJ2 MR LJE3 (MR N3im 1R
N37m, N 40,N 41, N 42m, N 50m,N5Im,N56,N63m, |43 R LJEI IR N32 IR
M 84m, N 67m, and N 68 showed resistant LS MR LJ70 |R N 36 R
reactions. These lines represent promising LG R L1721 IR N37m |R
sources of disease resistance for further breeding tjz :’R tjij :m :jim :'R
and validation.

A total of 260 GWAS lines including checks L R LI79 MR Nal ?
were screened for the pod blight disease during Lai2 R L480 IR Na2m IR
kharif 2025, out of which N8 entries showed LIS (MR Lygz IR NS0m R
moderately resistant reaction to pod blight LJi4 R L185 MR NSIm R
disease such as EC 538828, CAT 47, KALITUR, AGS LJIE MR LJ87 IR NS4 MR
153, BR 15, EC 291397, TGX 31-101 F, TGX B 1435 E, EC LJ27 IR LJ92 IR N'56 R
457050, BRG 1 etc. while 142 entries showed Mstos | -2 28 |® L1983 IR NS7m | MR
reaction for the pod blight disease (Table 3.31.2.). tjiz :m I'sz: :m :zi: E

LJ31 R LJ9E6 |MR ME&E7m (R
ISR 6.9/17 Bacterial mediated Sulphur LJ34 |r L197 |MR NBS |R
bioavailability in soybean. (Co-Pl: Dr Sanjeev Li35 |r Lio8 |Mr NB8m | R
Kumar) LJ36 |MR LJ99 MR |N93m MR
Activity I: Evaluation of nutrient-transforming LJ38 |MR LJ100 IR N9am |MR
bacteria against major soybean LJ39 |R LJI0B | MR N100m| MR
phytopathogens. LJ41 |R LJ108 |R N123m | MR
The nutrient-transforming bacterial isolates LJ42 |MR LJno I me M129m | MR
showed variable antagonistic activity against LJ43 |R LJN7 |MR N138m | MR
major soybean pathogens. Among the tested LJ45 |MR LJNE MR N142m| MR
cultures, COAB and 9P (BPB) exhibited broad- LJ48 |MR LJ125 | MR N176m | MR
spectrum activity, showing positive reactions LJ50 |R LJ128 |MR N184m| MR
against all seven pathogens including LJE1  |MR LJ141 | MR N198m| MR
Rhizoctonia solani, Macrophomina phaseoling, LJE? |R LJ144 | MR N200 | MR
Colletotrichum truncatum, Fusarium ciceri, LJ53 |R LJ148 |MR N206 | MR
Fusarium glycines, Diaporthe sojoe, and LJB4 |RB LJIES | MR N207 |MR
Sclerotium rolfsii. COAl demonstrated activity LIS |MR LJIBE | MR M210 | MR
against five pathogens but was ineffective LJE7 |MR LJISE | MR MN232 MR
against Diaporthe sojae and Sclerotium rolfsii. LJBS |B LJIB] | MR MN233 |MR
COA3 and COA4 showed moderate activity with LJBl MR LJIB4 |MR N244 |MR

selective inhibition patterns (Table:3.3.1.3). . _
Overall, COAB and 9P (BPB) emerged as the most against major soybean phytopathogens.

promising broad-spectrum bacterial cultures  Activity 2: Dual culture assay against major soil-
borne soybean phytopathogens
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In the dual culture assay, COAI, COA3, COA4, and
COAB showed the highest inhibition against
Rhizoctonia solani (around 79-81%), with COA4
also recording the maximum inhibition against
Macrophomina phaseoling (80.83%). coAB and
COA3 also performed strongly against
M. phaseolina (77-78%). Moderate inhibition was
observed with 12PBPE, 12PETB, 14K, 15K, 9PBPFB, 25,
and 3S. Minimal or negligible inhibition was
recordedin COAZ, COAS, 8K, and 13K against both
pathogens. Overall, COA4, COAG, COA3, and COAI
emerged as the most effective antagonists
against the tested soil-borne pathogens (Fig
3.3.15) (Table:3.3..4).

HI.%h. H4.1. ~gE @EEA GIE!_FETFI HEIH, TER .+£;‘:. ICAR-National Soybean Research Institute, Indore

Activity 3: Dual assay of nutrient-transforming
bacteria isolated from extreme habitats and
croprhizosphere.

Out of the 43 tested isolates, HI, H3, HE, HE, HI,
SID+3, SID+5, SID+7, SID+BH(AMD), BH(AMD)RZ,
and ZN BIC Rl showed activity only against
Rhizoctonia solani; H2, A4, and SID+2 were active
only against Macrophomina phaseolina; H7,
SID+BHMW, SID+JPM, and BH(AMD)ZN exhibited
activity against both pathogens. The remaining
isolates showed no antagonistic activity in the
dual assay.

Table:3.3.1.3 Evaluation of nutrient-transforming bacteria against major soybean phytopathogens.

Culture |R.solani | M. C. F.ciceri | F.glycines | D.sojae | S.rolfsii
phaseolina| truncatum

COAl + [ + + + + _ N

COAZ2 - - ND MND ND ND ND

COAS + & e - - + -

COA4 + + - + - - -

COAD - - ND MND ND ND MND

COAG

9p (BPB) + +

12P BPBE + - - - - -

12PBTB + + - - - - +

Table 3.3.1.4: Percent inhibition against soil-borne soybean phytopathogens in dual assay

Culturename | R.solani ' M. phaseolina Culturename | R.solani M. phaseolina
COAIl B125+125a |75.83+072c 15 58.3342.680e | 23.75+125h
CoAZ 2.91 £ 1.44hi : 208+0.72 25 65.83+1.91d 33.33+£0.72g
COA3 81.25+1.25a | 77.08%0.72bc 35 55+1.25f 63.33£0.72¢
COoA4 78.58+£1.81a !30.331[}.?2:: 55 5+125gh 57.08 + 0.72f
COAS 0i 1291£0.72) 65 6.66+072g | 58.33+0.72f
COABG B1.25 £1.25a iTB.SBiﬂ.?Eb 8K Qi 1.25+1.25j
9PBPB 70£125¢ | 68.75+1.25d 13K 0i 1708072
12PBPB 75+125b 67.08+0.72d 14K 76.25+125b | 67.92+0.72d
12PETE 75 +1.25b | 67.91+0.72d 15K 65+1.25 67.91+0.72d
ETFIFH ";IFT-IE-':IT"H a2a — I' ?E _ Annual R-Epﬂ:"‘t 2025 :




Fig 3.3.1.5: Dual assay for assessing antagonistic activities of phosphorus-solubilizing bacteria
againstmajor soybeanand chickpea phytopathogens

Activity 4: Influence of siderophore-producing
bacteria on disease tolerance against major
soil-borne pathogens of soybean.

Under normal seil (T1), higher lesion lengths were
recorded against Rhizoctonia solani (2.00 cm)
and Macrophomina phaseolina (3.88 cm).
Supplementation with available iron (FE-EDTA)
(T2) and unavailable iron (FeCls) alone (T3)
reduced lesions against R. selani but resulted in
higher lesion development against
M. phaseoling. Application of siderophore-
producing bacteria with FeCl; significantly
reduced disease severity. Normal soil + FeCl; +
cOA3 (T5) recorded the lowest lesion length
against both R. solani (0.24 ¢m) and
M. phaseolina (2.46 cm), followed by COA1 (T4),
COAB (T7), and Sid+JPM (T8) (Fig 3.3.1.8). Overall,
integration of unavailable iron with efficient
bacterial isolates, particularly COA3, markedly
enhanced disease tolerance against both
pathogens.

lISR 6.10/23 Comparative study on sustainable
(Natural/organic farmingfconservation
agriculture/ICM) management practices to
enhance soybean yield under different
cropping systems (Co-Pl: DrSanjeev Kumar)

All the treatments under natural farming

aifds affd=T 2025
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experiment reduced pod blight severity
compared to the control at both 45 and 70 DAS. At
45 DAS, the lowest severity was recorded in T2
(Buttermilk + Cu-rod) and T3 (Neem + Cow urine)
at10.25%, followed by T6 (10.42% ). Control showed
the highest severity (15.05%). At 70 DAS, T3 (Neem
+ Cow urine) was most effective (52.70%),
followed by T6 (54.28%) and T2 (53.91%), while
control recorded the highest disease (89.38%).
Overall, neem-based treatments, particularly T3,
and buttermilk + Cu-rod, T2 were most effective
under natural farming conditions (Fig 3.3.1.8).
Project: Institute Station Trial (IST); Co-PI: Dr
Sanjeev Kumar

In the institute station trial, a total of 20 entries in
early maturity, 42 in normal maturity, 16 in clear
Hilum, 10 in vegetable type were screened for the
disease under hotspot condition for pod blight
disease, in which normal maturity entries SGRJ-4,
AVKS 242; early maturities entries JS EC 19, JSEC
49; clear hilum entry AVKS 253; vegetable type
entry CK 287, CK-14 showed resistant to
moderately resistant reaction for pod blight
disease.

Annual Report 2025



Fig 3.3.1.6: Experimental view of siderophore-producing bacteria against Rhizoectonia solani &

Macrophomina phaseolina

Pod Blight Severity under Natural Farming Treatments

TT Controd

T6 Meem+Marn gold +Parthenium-+ Cow urine [1:1:1:1}

T5 Parthenium + Cow urire

Td Mangold + Cow wing

T3 Keem #

Cow unne

T Buttermili + Cu-rod

TL Cow urine

20

0 a =0
% Disoase Seventy (Pod blight)

Fig 3.3.1.7: Effect of natural farming treatments on disease severity of pod bligh

Project: Institute Station Trial (IST); Co-PI: Dr
SanjeevKumar

In the institute station trial, a total of 20 entries in
early maturity, 42 in normal maturity, 16 in clear
Hilum, 10 in vegetable type were screened for the
disease under hotspot condition for pod blight
disease, in which normal maturity entries SGRJ-4,
AVKS 242; early maturities entries JS EC 19, JSEC
49; clear hilum entry AVKS 253; vegetable type
entry CK 287, CK-14 showed resistant to

aftes aleEes 2025 |
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moderately resistant reaction for pod blight
disease.

IISR 3.14/24: standardization of package of
practises for soybean production using drone
technology (PI: Dr Sanjeev Kumar, Co-Pl: Dr
Raghvendra Nargund, Dr Savita Kolhe, Dr
Lokesh Meena)

During the Kharif 2025 season, standardization of
practices for soybean production using drone
technology was carried out. The study involved

Annual Report 2025




E——
]

growing of soybean on 1400 m? area with two
treatments: conventional soybean cultivation
(T1) and soybean cultivation using drone
technology (T2). The spraying schedule included
spray of PE herbicide Diclosulam and
recommended insecticide Chlorantraniliprol
B5.5 5C and fungicide Tebuconazole 25.9% w,l"w.
In both the treatments recommended package
of practices for soybean cultivation waos odopted.
Standard operating procedures were strictly
adhered for T2, including a drone flying speed of
4.0 m/fs, a height of 2 meters above the crop
canopy, and a water volume of 20 L/ha during
spraying. Total weed density was comparable
between the two spraying methods. Drone spray
recorded a mean weed count of 8.0 plants/m?,
while conventional spray recorded 8.1 plants/m?,
while the % disease severity of pod blight was
marginally low in drone sprayed plot. It was
reduced from 28% in (T1) to 19 % in (T2). Stem fly
infestation before spray was 35.60% (drone) and
29.94% (conventional), which declined to 28.98%
and 24.68% after spray, showing 18.60% and
17.57% reduction, respectively. Girdle beetle
infestation reduced by 51.09% under drone spray
compared to 26.57% under knapsack spray.
Semilooper and tobacco caterpillar populations
also declined more under drone spray (74.91%)
than knapsack spray (33.20%). Overall,
conventional practise of growing soybean, Tl
produced 16 gf/ha of soybean, while soybean
cultivation using drone technology T2 achieved
18 g/ha, demonstrating slight improvement with
drone technology.

ISR 3.1/21 Isolation and identification of
kairomones and sex pheromones components
for soybean stem fly, Melanocagromyza sojae
management

PI: Dr. Lokesh Kumar Meena

Co-Pis: Dr. Vangala Rajesh and Dr. Kamala
Jayanthi

Bio- efficacy/Olfactometer bio-assay tests were

aftes aleEes 2025 |
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for eight (8) no. of identified kairomones. These
kairomones were, Tridecane, 2-Hexyl-1-decanal,
Naphthelene, Cis-3-hexyl acetate, p-Xylene,
Farnesene, Methyl salicylate and Tetradecane.
Out of the eight kairomones, 4 kairomones were
i.e., Fernesene, Naphthelene, Methyl salicylate
and Cis-3-hexyl acetate were found as
Attractant to stem fly while 3 Kairomonal
compounds viz, Tridecane, 2-Hexyl-1-decanol
and Tetradecane were found as Repellant (Fig
3.3.21).

NRCSL1/87: Augmentation, Management and
Decumentation of Soybean Germplasm (Co-
PI-Dr Lokesh Kumar Meena)

Two hundreds ten (210) breeding lines were
evaluated for their insect reaction at their
respective hot spots [Indcre, Parbhani, Dharwad
and Imphal). On the basis of insect reaction total
eight lines viz, IC0008476, IC0243755, IC0574366,
EC0542433, EC0309543, EC241778, EC0242004,
ECO550830 ete, were found promising lines,
Evaluation of elite soybean genotype for
resistance against majorinsect-pests
Pi- Dr Lokesh Kumar Meena

Forty four (44) normal maturing elite
genotypes, twenty two (22) early maturing elite
genotypes, twelve (12) vegetable elite genotypes
and eighteen (18) clear hilum type elite
genotypes of soybean were evaluated against
major insect-pests of soybean. The results
revealed that in normal maturing genotype
group, one genotype, SGRJ-3 (NRC 309) (10.81%
stem tunneling) was found Resistant (R) against
stern fly. In vegetable type genotype also, one
genotype, namely, CK 6-95 (NRC 322) (10.00%
stem tunneling) was found Resistant (R) to stem

fly.
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Fig 3.3.2.1: Olfactometer bioassays of volatiles collected from JS 335 genotype against stem fly

IISR6.10/23 Standardization of sustainable
(Natural/Organic farming/Conservation
agriculture) management practices for
soybean yield maximization under soybean-
based cropping systems (Co-Pl: Dr Lokesh
KumarMeena)

In kharif season on soybean crop, the lowest
girdle beetle and stem fly infestation was found in
organic farming (2.39%) and (21.00%) while
lowest semiloopers (3.22 larva/mrl) and tobacco
caterpillar (0.37 larva/mrl) was found in

aifds affd=T 2025

Integrated crop management practices (ICM)
while the highest density of natural enemies was
found in organic farming practices (1.1
larva/mrl). In Rabi season, in mustard crop the
lowest population density of aphid (26.3 nymph
and adult) and painted bug (0.1 nymph and
adult) was found in conventional agriculture
practices (CON) while the lowest population
density of pod borer (1.70 larva/mrl) on chickpea
in integrated crop management practices (ICM).
The highest density of natural enemies was found

Annual Report 2025

P —
L



WL, 5.0, ~TEA WA HHIH HeH, 321 @ ICAR-National Soybean Research Institute, INAOre p—

in Natural farming practices (NF) (9.89
larva/mil).

Status of AVT | & Il entries for antixenosis and
antibiosis againstS. litura

None of the genotype was exhibited
strongfextreme antixenosis and in Antibiosis
reaction against S. litura NRC 290 entry showed
the lowest Approximate digestibility (AD)
(66.15%), Efficiency of conversion of digested food
(ECD) (8013%) and Efficiency of conversion of

Pl-Dr Lokesh Kumar Meena
Antixenosis and Antibiosis studies have been

done on 18 AVT-1 & Il (Normal) entries at Indore.

ingested food (ECI) (41.93%) (Table 3.3.2.1.).

Table 3.3.2.1: Status of AVT-1 & Il entries for antixenosis and antibiosis against S. litura (Indore)

5.No.| Genotypes| ‘C’ Values | Interference AD (%) ECI (%) ECD (%)
. |J525-55 0.89  |slightantixenosis 70.10(56.85) 51.79(46.02) 74.43(59.62)
2. | NRC 291 1.30 Preferred host 72.61(58.44) 57.57(49.36) | 79.56(63.12)
3. | NRC 268 .08 Preferred host 71.80(57.92) 65.13(53.81) 90.53(72.08)
4. | NRC292 1.28 Preferred host 70.46(57.08) 52.38(46.36) | 75.82(60.55)
5. | NRC 290 0.62 Moderate antixenosis | 66.15(54.42) 41.93(40.36) 60.3(50.85)
6. | NRC270 1.05 Preferred host 78.11(62.10) 74.43(59.62) | 95.29(77.47)
7. | AUKS22-10| 0.983 |Slightantixenosis 74.00(59.34) 61.28(51.52) 83.74(66.22)
8. | CAUMS 4 1.01 Preferred host 70.47(57.09) 58.59(49.95) | 84.00(66.42)
9. | NRC295 0.81 slight antixenosis 7.07(57.46) 56.86(48.94) | 81.39(64.45)
10. | NRC 294 0.8 slight antixenosis 81.23(64.32) 49.05(44.45) | 60.50(51.086)
. | AUKS 22-1 1.05 Preferred host 7.43(57.69) 66.29(64.51) | 92.78(74.41)
12, | NRC142® 0.8 slight antixenosis 78.44(62.33) 57.45(49.28) | 74.17(59.45)
13, |JS20-988 | 136 Preferred host 7.27(57.59) 59.91(50.72) 84.50(66.81)
14, |Js335@ 116 Preferred host 67.36(55.16) 44.71(41.98) 65.90(54.27)
15. | RSC10-46C 124 Preferred host 72.70(58.50) 65.82(54.22) | 90.03(71.59)
8. | JS21-72@ 1.24 Preferred host 71.28(57.59) 65.33(53.93) | 91.89(73.24)
GEP22 (RC) 061 Moderate antixenosis  67.52(55.26) 51.12(45.64) 77.93(61.98)
Js335(sc)| oo Preferred host 71.84(57.95) 61.74(51.79) 93.28(74.97)
SEmz (7.32) (13.38) (23.73)
(3.60) (6.58) (n.68)




W, A0, -G AR FATEIH #4H, 3an g ICAR-National Soybean Research Institute, Indore

INFORMATION, COMMUNICATION

04

AND TECHNOLOGY TRANSFER

1ISR 8.17/20 Development and evaluation of ICT
tools and mediafor TOT of Soybean

Pl Dupare BU
Co-PI: Savita Kolhe

The ICAR-NSRI is using almost all the popular
social media such as YouTube Channel (43.6K
Subscribers), Facebook Page (25.7K followers),
Instagram (10.6K followers), Twitter *1.46K
followers), beside farmers group on Telegram
channels and WhatsApp (Fig. 1) for dissemination
of package of practices and improved soybean
production technologies to the soybean
stakeholders. They also act as a feedback
mechanism about the technologies at the
ground level and as an interactive mechanism
for further improvernent of technologies. During
the year 2025, a total of 94 videos 13 shorts and 3
live steams comprising different themes has
been produced and uploaded on the YouTube

channel (Table 4.11) of the institute and were
popularized by sharing on other social media.
The playlist includes ICAR-Madhya Bharat
Samachar, Weekly Soybean Advisories, Soya
Samvad with Progressive Soybean Growers and
Soy Scientists, Improved Soybean Varieties
developed by ICAR-IISR, Indore as well as by other
AICRPS centers. Similarly, 103 reels on Instagram
and Facebook page were uploaded during the
year. Our viewers/subscribers/followers have
given tremendous response to the institute social
media as has been reflected in increase of
subscribers as well as total views and reach.
Among the different playlists, videos on plant
protection measures involving control of insect-
pests and diseases are viewed by majority of our
viewers. Among all the videos, the one about the
lotest soybean variety ie. NRC 150 has topped the
list. (Table 4.1.1).

Table 4.1.1: The details of content produced and uploaded on YouTube, Facebock and Telegram

channels of the institute

Total [YouTube Uploads (Nos) and total views during 2025
Content Video | views YouTube Instagram Facebook

uploads Uploads| Views |Uploads| Views |Uploads| Views
Videos 1026 {39.36K |94 7.63M - - - -
Shorts 224 n77M |13 3.77m | 103 19.4M |3 1.8M
Live stream 94 1.02K 3 45K - - - =
Others 5 0 - - - - -
Taotal 1026 TTK 1no 7.68M 103 19.4M 18 22M
U — T '—I- . _______ 3 -
[ -] a

Facebook Instagram



IISR 8.18/23 Transfer of Improved Soybean
Production Technologies for Increasing
SoybeanProduction

PI: Dupare B.U.

Co-PlL RK. Verma, Raghavendra N, Lokesh K.
Meena, Sanjeev Kumar, Mrinal Kuchlan and
Savita Kolhe

The project includes coordination of various
extension activities like organization of on and
off-campus training programmes, conduct of
demonstrations at Institute farm as well as on
farmers’ fields through various schemes like Mera
Gaon Mera Gauray, Model ICAR-Soybean village,
Tribal Sub Plan, Scheduled Caste Sub Plan,
publication of literature and use of
print/electronic/social media for dissemination
ofinformation etc.

Organization of Trainers’ Training Programmes

Trainers’ Training Programme on “Technology for
Increasing the Productivity of Soybean-Wheat
Cropping System in Madhya Pradesh” organized
during 10-12 March was also concluded toady.
The programme was conducted under the
project financed by the MP Govt which is
implemented in 18 districts (Indore, Khargone,
Burhanpur, Khandwa, Dhar, Badwani, Dewas,
Ujjain, Shajapur, Rajgarh, Agar Malwa, Ratlam,

il

Sehore, Bhopal, Jhabuag, Alirajpur, Mandsaur and
Neemuch) of Madhya Pradesh and attended by
34 agricultural extension officers belonging to 18
districts and 11 scientists belonging to KVks of
Madhya Pradesh. In this training, the scientists of
National Soybean Research Institute and
Regional Wheat Research Centre Indore gave
information to the trainees through their lectures
on topics like different varieties of soybean and
wheat, production and processing technology,
different methods for pest disease and weed
management In this context, the course director
of this training, Dr. B.U. Dupare suggested to grow
medium duration soybean varieties in case the
farmers are growing two crops (soybean
followed by Wheat/Chickpea). Whereas,
soybean farmers who take three consecutive
crops should adopt the varieties that mature in a
short duration facilitating its sowing time.

Organization of Trainers’ Training
Programmes:

The institute has conducted one day trainers’
training programme on “Improved Soybean
Production Technologies’ imparting knowledge
to 250 participants (newly recruited Rural
Agricultural Extension Officers) and Input Dealers
registered under DAES| Scheme implemented by
the State Agricultural Department of Madhya
Pradesh (Table 4.2.1).

g ICAR-National Soybean Research Institute, Indore
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Table 4.2.2 : One Day Trainers’ training programmes on Improved Soybean Production Technology

No. Date Type of Participants No. of Participants Scheme
1 28.07.2025 Input Dealers 40 Ujjain
2 27.08.2025 Input Dealers 40 Ujjain
3 29.08.2025 Input Dealers 38 Indore
Total ns

Frontline Demonstrations under National
Mission on Edible Oil

In order to demonstrate the productivity potential
of research emanated technologies, frontline
demonstrations involving different component
l.e. full package, IPNS, IPM, Intercropping, BBF etc.
are conducted on 4000 sgm area in real farm
situations. During the year 2025, a total of 1180
frontline demonstration were allotted across the
country out of which 1112 were successfully
conducted, This included 250 frontline
demonstrations conducted in villages selected
under Mera Gaon Mera Gaurav programme of
the ICAR-NSRI as well as ICAR-Model Village
Memdi.

Demonstration on short and medium duration
soybean varieties under ICAR-NSRI MP Govt.
Project

During 2025, the institute has initiated a project
funded by Department of Agriculture, Madhya
Pradesh which is executed in 18 districts of viz.

Indore, Ujjain, Devas, sShajapur, Dhar, Sehore,
Rajgarh, Bhopal, Jhabua, Mandsaur, Khandwa,
Khargone, Alirajpur, Burhanpur, Neemuch,
Ratlam, Agrar Malwa and Barwani. Farmers of
Madhya Pradesh particularly Central India prefer
to grow short duration (<20 days) soybean
varieties as it fit in soybean-wheat cropping
system. Short duration varieties of soybean are
more prone to aberrant weather conditions, pest
and diseases whereas medium duration (95-105
days) soybean cultivars are more suitable to
enhance soybean productivity in Malwa region.
Therefore, medium duration soybean variety
RVS5-2020-24 was demonstrated to those who
grows only two crops in succession (Soybean-
Wheat/chickpea) and recently notified short
duration variety NRC 150, was demonstrated to
the farmers who grow three crops in a year
(soybean-potato/onion/garlic-wheat/chickpea).
During kharif 2025, a total of 180 demonstrations
were |laid outin the project locations.
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Demonstration of Improved soybean varieties
and new agronomic practices at Institute
Experimental Farm: In order to show the worth of
new soybean varieties and practices to the
visiting farmers, o demonstration plot containing
Eleven Soybean varieties was conducted during
kharif 2025. The sowing was completed on 24th
June whiel the maturity duration ranged from
100-115 days. Out of these, the highest yield
(28.8q/ha) was obtained from JS 21-72 followed
by NRC 142 (22,00 g/ha) and NRC 150 (17.40 q/ha)

Organization of One Day Farmers’ Training
Programmes

Normally, the farmers keep visiting the
institute throughout the year to seed the
information and to visit the institute
demaonstration plot. Their visits are conducted by
the state agriculture Departments, NGOs,
Mationalized banks and other agencies through
their ongoing schemes The institute scientists
make these visitors aware about the
technologies developed and recommended for
their areq, control of biotic and abiotic factors
followed by an interaction on pertinent issues.
The institute has successfully conducted 28 one-
day training programmes thereby updating the
technical know-how of 917 farmers including 17
women farmers who visited the institute during
the year 2025 (Table 4.2.1).

Trainings conducted through Agri Business
Incubation Centre of ICAR-NSRI

With a vision to promote soybean productivity,

WI.H. 0. -G AEEH ST F4H, 340 ;gf‘ ICAR-National Soybean Research Institute, Indore

utilization, value addition, skill enhancement, and
employment generation, the AEI Centre aims to
build entrepreneurs in microbial bicinoculants,
soybean food products, and soy-related
technology ventures.

Organization of Five Days Entrepreneurship
Development Program on Soy Food Processing
and Allied Sector (Course convener: Dr M. P.
Sharma, Course co-convenor: Neha Pandey)

The institute ABI centre has organized two
programmes involving 22 upcoming
entrepreneurs from different states who desired
to undergo Five Days Entrepreneurship
Development Program on Soy Food Processing
and Allied Sector. The programs were conducted
in two batches during 21-25 July, 2025 and 8-12
September, 2025,

Organization of Three Day Farmers’ Training
Programmes

Atotal of 10 training programmes of 3days

duration each were conducted with the total
participation of 486 farmers of different FPOs of
Maharashtra state during 2025 as requested by
different districts of Maharashtra staote
Department of Agriculture, the institute through
the Agri-Business Incubation Centre of the
institute. This training entitled “Soy Food
Processing Technigues and Utilization of say for
Food Products” is specially organized involving
members/office bearers of Farmer Producer
Organizations constituted under the SMART
project.

Annual Report 2025
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Table 4.2.3: Details of Training programmes organized by ABI during 2025

5 Ho| 5. No.Name of trainee/ institution | FPOs Date Numbers of participant
1 | Five Days enterpreureship development (EDP)
on Soy food processing and allied sector 21-25 July 2025 10
2 | Five Days enterpreureship development (EDP)
on Soy food processing and allied sector 8-12 Sept 2025 12
Total entrepreneurs 22

Table 4.2.5: Details of Online programmes and Seminars organized during 2025

ENo Title Date Mo. of participants
1 | Role of PPV&FR Authority in protection of plant 10.01.2025 32
varieties among the farming communities
2 | drretefta sff felaerd fag wiere ot @1 dtarefter
feamf2a & amel darg - fstias 26 Wst 2025 26.06.2025 2867
Total participants 3188

Weekly advisory for soybean farmers
Institute also circulated weekly advisory (241 and English) for soybean farmers through various
media platforms and email. The list of weekly advisory for soybean farmers is given below:

Issue of Soybean advisories started with Pre-Sowing Soybean Advisory (May 2024 )

Soya Advisory
(May 2025)

Weekly Soya Advisory
2nd -8th June 2025

Weekly Soya Advisory
9th -15th June 2025

Weekly Soya Advisory
16th -22rd June 2025

Weekly Soya Advisory
23th -29th June 2025

Weekly Soya Advisory
30th June -6th July 2025

Weekly Soya Advisory
7th -13th July 2025

Weekly Soya Advisory
14th -20st July 2025

Weekly Soya Advisory
21st-27th July 2025

Weekly Soya Advisory
28th July 3rd August 2025

Weekly Soya Advisory
4th-10th August 2025

Weekly Soya Advisory
1ith=17th August 2025

Weekly Soya Advisary
18th-24th August 2025

Weekly Soya Advisory
25th August-3ist September 2025

Weekly Soya Advisory
Ist -7th September 2025

Weekly Soya Advisory
8th-l14th September 2025

Weekly Soya Advisory
15th-21st September 2025

Weekly Soya Advisory
22nd -28th September 2025

Weekly Soya Advisory
29th September-5th October 2025

Weekly Soya Advisory
6th September-12th October 2025

*Total Views 154K on
Institute YouTube Channel.

Organization of Field Days:
1. Training of farmers under Frontline Demonstrations under NMEO on 16.09.2025 at ICAR-NSRI .
2. Soybean Diwas at Rajoda, District Indore on 25th September 2025,
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Farmers training and input distribution under
schedule caste sub-plan

Nodal officer. Rakesh Kumar Verma,

Co-Nodal officers: B.U. Dupare, Prince Choyal and
Raghavendra Nargund

The ICAR- National Soybean Research
Institute, Indore organized farmers training and
input distribution programmes under Schedule
Caste Sub Plan (SCSP) scheme. Under this
scheme distribution of soybean seed, NPK
fertilizer, plant growth promoting
Rhizobacteria(PGPR), hole digger machine, brush
cutter machine, wheat seed and Tarpaulins etc,
inputs were distributed among the eligible
beneficiaries. The total number of 652 farmers
from the Sehore, Khargone, Ujjain, Indore, Agar
Malwa, Khondwa and Barwani districts of the
Madhya Pradesh were benefited from the
scheme.

Under the training programs scientist addressed
the farmers and urged them to use the new
technologies, diversified crops and value
addition for improving the farm productivity.
Emphasis was also laid on use of climate smart
technologies. Interaction was held with the
farmers’ wherein, experts from the institute
attended to their queries.

Distribution (Soybean Seed,
fertilizer and PPGPR to eligible
farmers under SCSP

W%, 37,9, ~THE HEEiA FHEUH JeH, 391 "

4 total of 48 quintals of soybean seeds were
distributed to 160 beneficiaries, 560 bags of
fertilizer were distributed to 240 beneficiaries, and
220 packets of Plant Growth Promoting
Rhizobacteria (PGPR) were distributed to 220
beneficiaries. A total number of 160
demonstrations were conducted on soybean
crop during Kharif, 2025, During the Rabi -2025-
26 season, 100 quintals of wheat seed were
distributed to 250 farmers for demonstrations
across the districts of Sehore, Ujjain, Indore, Agar
Malwa, Khandwa, and Barwani in Madhya
Pradesh.

External Funded Project: -Expansion Activities
of Biotech-KISAN Hub in Eight Aspirational
Districts in Madhya Pradesh Phase =1

DBT funded project entitled “"DBT-Expansion
Activities of Biotech-KISAN Hub in Eight
Aspirational Districts in Madhya Pradesh Phase -
I" under this project total number of 03 trainings
were conducted Online. Under this project 10
demonstrations on soybean were conducted at
Khandwa and Badwani District. The significantly
higher yield was registered under
demonstrations as compared to farmer's field.

Distributed Brush Cutter
Machine

digger machine

aifds affd=T 2025

| 87

Distributed (wheat seed, fertilizer and
PPGPR to eligible farmers under SCSP

ICAR-National Soybean Research Institute, Indore o —
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Khandwa

Soybean Seed Yield

Farmers trainings and Input distribution under DET- Biotech-KISAN Hub project

B Farmers own Variety (g/acre)
52

il

Badwani

Farmers’ Training Programmes organized
under Tribe sub-plan

There were total 15 trainings organized for
Schedule tribe (ST) farmers and distributed
different agricultural inputs to them under Tribal
sub-plan (TSP) scheme. During these
programmes, soybean seed (variety- NRC-150),
Maize Seed (variety- ADV-756), Wheat seed
(variety- HI-1850, NPK (12:32:18) fertilizer,
insecticide (Emamectin Benzoate), Electron
pesticide which was pre mix of fungicide and
insecticide for soybean seed treatment, Battery
operated sprayer pump, Hasiya,

Irrigation Pipes and Paddy seeder for planting of
maize, ground nut and soybean were distributed
among the eligible beneficiary farmers, The total
874 number of farmers belonging to Dhar,
Khargone, Khandwa and Indore districts of the
Madhya Pradesh were benefited from the
scheme. Similarly, trainings were also conducted
for the farmers and trained them to use the new
production technologies of different crops,
diversified crops and value addition for
improving the farm productivity. Emphasis was
alsolaid onuse of climate smart technologies.

Annual Report 2025
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4.2.5 Participation in Agricultural Exhibitions

S.No Event Venue Dates
1 ICAR-IISR Research-Industry ICAR-NSRI Interface Meet 12.03.2025
Interface Meet interface meet
2 Farm Tech: Labhganga Complex, Indore | 8-10 Novembey
Agricultural Exhibition | 2025
3 Krishi Pradarshani on the Gautampura, Depalpur, Dist Indore
occasion of release of
amount for CM Bhawantar Yojana 26.11.2025
4 Krishi Pradarshani on the College of Agriculture, Indore
occasion of Hon'ble Governor of M.P. | 26.11.2025
5 Rashtriy Kisan Diwas evam ICAR-National Soybean |23.12.2025
Soya Krishak Mela _ Research Institute, Indore

4.2.6 Radio [ TV Talk

et deles faea= srisa sIusrR | ofifs

03.07.2025 | €€l fdbalel deies | SLalg, quie | SEdWiasal | diarEiel & @t
04.09.2025 | &l e dotes | sl dflg qur | oEawlesa | @ardle bas d gaaeds orf
26.08.2025 | B181 fabettel deles | B UG, [Ag | SEd Bl sel | HATElel B HEffeieh JcdTe ddbeiias
07.08.2025 | 3THIRGEIVA EEI2 | BLMEEE Ual | 3lgd Wlal 5l | SiTelial chl Jeold aid, T fosart
21.08.2025 | 3Tchier@mft gele | =f. ®idel #lell | @id Bleigal | HlATele & chic Yeotls, B Seefl
28.08.2025 | 3TEHT2@IUN 2EIg | 1. &ofld palle | ©Igd Biel 5ol | idTeliel o 2T el Taoeral
11.09.2025 | 3MeB1@UN EEl | E1a1belaal | o1ad Wlel 5ol | AlATdle] B bl bels JIgTs, HERUT
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EDUCATION 05

5.1 Education
Table 5.1: List of registered Ph.D [ M.Sc. Scholars undergoing dissertation programme at ICAR-NSRI

F.Hb.| Name of the Scholar | Guide | Title of the dissertation
1. | Ms Purva Dubey Dr M.P. Sharma Evaluation of ACC deaminase producing bacterial

endophytes and their integration with AM fungi and
Bradyrhizobiurm sp to enhance drought tolerance in
soybedn

2 | Mr Prermn Ranjan Dr M.P. Sharma Unraveliing the rhizosphere soil microbiome and enzyme
activities in soybean based cropping system cultivated
under different crop and soil management practices

3 | Ms Aashima hMukati Dr Sanjay Gupta Combining photopericd and long juvenile alleles for
wider adaptation

4 | Ms Charu Jomnotia Dr. Gyanesh Satpute Breeding for genetic improvement of yield potential
under water-limited condition in soybean (Glycine max
L Merill

5 | Ms Meenal Baghel Dr Vangala Rajesh Characterization, Evaluation And Utilization Of Prirmary
And Tertiary Gene Pools For Genetic Improvement Of
Sovbean

6§ | Ms Nandini Kashyap | Dr Vineet Kurmar CRISPR[Cas9 -mediated gene editing of phytic acid
pathway genes to improve soybean guality.

7| Mr Vivek Gupta Dr Savita Kolhe Enhancing artificial intelligence based model for

soybedan crop germination and production

8 | Mr Murlidhar lyer Dr Raj Pal Meena Assessment of Agronomic Interventions for Biotic Stress
Mitigation in Soybean (Glycine max L) in Malwa Region
of Madhya Pradesh

9 | Mr Pradesap Chauban Dr Rakesh Kurmar Verma Impact of cropping systems, residue management and
land configurations on productivity, profitability and soil
health under soybean-based cropping systems.
B.Mse.program -

10 | Mr Shivam Patel Dr Gilriraj Kumawa . Introgression of long juvenile and root length loci in
soybean to study their effect on root architecture and
yield

| Ms Meenakshi Patidar| Dr M.P. Sharma Evaluation of soybean core germplasm for enhanced
nodulation and arbuscular mycorrhiza association in the
rhizosphere

12 | Ms Nandini Patel Dr Giriraj Kumawat Screening of soybean germplasm for Rhizoctonia aerial
blight resistance and marker trait associotion analysis

13 | Mr Jayesh Longre Dr Giriraj Kumowat Screening of breeding populations of soybean for
Rhizoctonia Aerial Blight and DNA marker tagging.

14 | Ms Deepali Tormar Dr Lokesh K Meena Screening, identification and biochemical analysis of
different soybean genotypes ogainst bruchid insect-
pests,

15 | Mr Yash Dubey Dr Lokesh K Meena Biophysical and biochemical bases of host plant
resistance on some selected soybean I:E‘-. rnr:m:l
genctypes against Spodoptera litura Fabricius,

E EEEEEEEEEEE—————— e Annual R'E‘PO:'"t 2025
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Name of the Scholar
Ms Tisho Gonde

Guide
Dr ' Natarg,

Title of the dissertation
Evaluation of advanced early maturing soybean (Glycine
max (L.) Merr.) genotypes for yield and attributing traits

Ms Bharti Tanwar

Dr v Natarg,

Studies on soybean improvemeant for grain yield,
agronomic traits

Mr. P.K. Sanjeev Prasad

Ms. Manasi Chaudhary

Dr. Vangala Rajesh

Dr. Vangala Rajesh

under Indian conditions.

Studies on genetic diversity,multitrait ideotype selection
and character association for yield and yield attributing
traits in USDA soybean varieties [Glycine max (L.) Merrill]
Genetic evaluation of BC3F2 interspecific population for
pre- breeding introgression of rapid grain filling and
disease resistonce along with yield traits in Soybean
(Glycine max (L) Merril)

20

Mr. Weerqj Kushwah

Dr. Sonjoy Gupta

Harnessing exotic soybean [Glycine max (L.) Merrill]

germplasm to elucidate genetic variability and troit
interrelationship for seed yield and yield component
characters.

22

M. Megha Katare

Mr. Monish Vaghrmore

Dr Gyanesh Kurnar Satpute

Dr. Sanjeev Kurmar

| Phenotypic screening and validation of soybean

Evaluation of soybean (Glycine max L Merill) genotypes
for seed yield and drought telerance traits under low
soil-rnoisture condition

germplasm resistonce against anthracnose disease

23

wr Mukesh Yadaoy

Dr. Sonjeev Kurnar

Virulence profiling of Rhizoctonio soloni isolates and
identification of resistant sources for aerial blight disease
of soybean,

24

25

Mr Vedant Eih-::idiw

mAr Mahesh Kumar
Khaped

Dr Rakesh Kumar Verma

Dr Roghwvendra Margund

Effect of Improved Nutrient Manogement Strategies on
Soil Health and Productivity of Soybean in Vertisols.
Evaluation of Sovbean éenot‘ppes under Conservation
Agriculture System

26

Mr Aakash Gour

Dr Hemant Maheswari

Harnessing extremophile nutrients transforming bacteria
strengthen Soybean {lecine rnaix L. Merrill) against
Rhizoctonia aerial blight caused by Rhizoctonia solani
Klhn.,

27

Ms Akanksha Paotel

Dr Hemant Maheswari

Mutrient-transforming soybean bacterial endophytes

against Rhizoctonia Aerial Blight (RAB)
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Table 5.2: Details of student visit conducted during 2025

|5.Hn. Name of schoolfinstitution D:it;to J St':q.l‘;:eor:t J
. | College of Agriculture, Nagaur, Agriculture University, Jodhpur 25.04.2025 35
2 School of Agricultural Science, Renaissance University, Indore 15.8.2025 55
3. | Symbiosis University of Applied Sciences Indore, School of Data Science| 30.9.2025 60
4. | Dept of Botany, Mata Jijabai Govt PG Girls College, Indore, MP 20102025 10
5. | Government higher secondary school bhagirathpura Indore 15.12.2025 40
6. Govt. Higher Sec. 5chool, Dharampuri,Sanwer,Indore 4122025 45
7. | Prime minister College of Excellence Government Degree College, Dhar | 25.11.2025 50
8. Government Higher Secondary School, Gawlipalasia, Mhow, Indore 23.9.2025 65
9. | Agriculture Sciences, SAGE University, Indore 25.9.2025 40
10. | College of Food Technology, Pravara Institute of Agricultural Sciences,

Khadkewake, Ahilyanagar, Maharashtra 131.2025 50
1. | Rabindra Math Tagore Agriculture College,

Baijandih, Mchanpur,-814107, Deocghar 6.11.2025 43
12 | School of Life Science, Devi ahilya Vishwavidyalaya, 19.7.2025 50
13 | Softvision College, Indore N.10.2025 40
14 | Mata Jijabai Govt PG Girls College Indore, MP 12.10.2025 10
15 | Chameli Devi Institute of Pharmacy, Indore 12,2025 10
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All India Coordinated

06

Research Project on Soybean

The 55" Annual Group Meeting of the All India
Coordinated Research Project (AICRP) on
Soybean was organized from 19 to 21 February
2025 at CSK Himachal Pradesh Krishi
Vishvavidyalaya, Palampur (HP) under the
chairmanship of Dr. Sanjeev Gupta, ADG
(Oilseeds & Pulses), ICAR, New Delhi. The
programme was inaugurated by Prof. Naveen
Kumar, Vice Chancellor, CSKHPKV, Palampur, and
coordinated by ICAR-National Soybean Research
Institute (ICAR-NSRI), Indore. Mare than 140
scientists from AICRP centres, State Agricultural
Universities and ICAR institutes participated in the
three-day meeting. Dr. K. H. Singh, Director, ICAR-
MSRI, presented the Project Coordinator's report
highlighting the national research progress and
GlS-based identification of potential areas for
soybean expansion in Uttar Pradesh, Karnatako,
Gujarat and Telangana. During the meeting, the
Varietal Identification Committee identified a
promising new variety JS 24-33 for release in
central zone. Entries with superior performance in
different trials were identified (Table1).

The house also endorsed rezonalization of testing
centres and designation of disease hot-spot

locations for major pathogens. Key recomm-
endations included multiplication of Glycine soja
accessions resistant to yellow mosaic virus and
charcoal rot for use in pre-breeding,
development of long-juvenile and widely
adaptable crosses, and establishment of
breeding hubs for targeted hybridization
combining high yield and disease resistance. Dr.
Sanjeev Gupta (ADG) emphasized the need to
develop soybeon varieties with yield potential
above 2t ha”, diversify seed-chain varieties, and
apply functional markers and genome editing for
traits such as high oleic acid (> 70 %) and
resistance to anthracnose, YMV and RAB. A
special session demonstrated the use of the
"Field Book™ mobile application for digital
recording and real-time data compilation across
AICRP centres. The meeting finalized the
technical programme for Kharif 2025 covering
breeding, agronomy, pathology, entomology,
microbiology and transfer-of-technology
components, thereby strengthening
coordination and national priorities for soybean
research and development in india,

Tablel: Entries superior to the best check in AICRP 2024 trials

Zone and Trial Name of the Superior Enteries R;:Efﬁ?;eﬁé:ﬂ:l
CZ,IVT NRC 282, NRC 295, NRC 291, AUKS 22-1, JS 25-55, NRC 294, NRC 290, |11-36%

CAUMS 4, AUKS 22-10. Best check J5 21-72 (1986 Kg/ha)
CZ, AVT | NRC 268, NRC 270. Best Check JS 21-72 (2165 Kg/ha) 21 and 18%
SZ,IVT NRC 291 (Food grade), Best Check JS 335 (3071 Kg/ha) Equivalent to best
EZ, AVT I NRC 268 (Food grade}, Best check RSC 10-46 check, 2.5%
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Events, Meetings and Media Coverage

Republic Day: The institute has celebrated
country’s 76th republic day on 26th January 2025
to commemorate the day on which the
Constitution of India come into effect. Dr. KH
Singh, Director, ICAR-N3R| addressed about the
importance of the constitution of India and how
Indian turned from a dominion country to a
republic country.

Research-Industry-Interface Meet

The Agri-Business Incubation Centre of ICAR-
National Soybean Research Institute, Indore
organized "Research-Industry Interface Meet”
with the involvement of about S0 participants
including 40 incubates and scientists of the
institute, At the outset the participants visited the
exhibition of the products launched by the
trained incubatees whao got training and skills for
their products.

The Chief Guest of the function Dr D.K. Yaday,
Hor'ble Deputy Director General (Crop Science),
ICAR joined virtually and appreciated various
programs organized by ICAR-NSRI for technology
commercialization and transfer of technology
among various stakeholders associated with
soybean production chain. He appreciated the
soybean breeding work and genome editing

Germplasm Day: During the off-season, the
institute organized "Germplasm Day” on Ist May
2025 to showcase the rich diversity of soybean
germplasm conserved, characterized,
evaluated, and maintained at the institute. The

event was attended by the scientists of
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programme going on at NSRI but emphasized to
work on crop protection. He mentioned about
trait specific 92 soya varieties developed by the
institute through AICRPS network. During the
occasion, the institute Director Dr. Kunwar
Harendra Singh presented the scenario of
soybean cultivation in the country and said thaot
by gradually India is reducing the export
dependence of soybean economy and
increasing the consumption of soybean food
products or soya cake in the country itself,
essential for bringing the stability in the market to
farmers. During the panel discussion, Dr. Dinesh
Bhosale of B Vista South Asio Office, Pune; Dr.
Ratan Sharma, Director, Soya Food Program,
Soya Cow Center, Ghaziabad; Dr. Deepak Kumar,
Executive Director, Next Mode India Private
Limited, Kadi, Gujarat; Dr. J. Stanley, Agri Business
In-charge, Indian Millet Research Institute,
Hyderabad; Dr. Nilesh Trivedi, Assistant Director,
MSME, Indore along with Dr. Mrinal Kuchlan of the
Institute delivered key lectures on the occasion. In
addition, Mycorrhiza fungal formulation
developed by M[s Biome Technology,
Ahmednagar, Maharashtra, a trained firm from
the Institute’s incubation centre, has released its
formulation.
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ICAR-NSRI; and scientists from AICRP on Soybean
centres at Amravati, Kota, and Kasbe Digraj. The
event was jointly coordinated by Dr. Sanjay Gupto
and Dr. Vangala Rajesh.

39th Institute Research Council: The meeting of
the Institute Research Council (IRC) of ICAR-NSRI
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was held on April 21-23, 2025 under the
chairmanship of Hon'ble Director ICAR-NSRI, Dr
KH. Singh. The Member Secretary, Dr Punam
Kuchlan presented the action taken report of 38th
IRC followed by the presentations on research
achievements of various research projects. The
chairman appreciated the efforts of scientist in
developing a valuable breeding materials
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expressed from evaluation reports of
coordinated trials. He interpreted that share of
institute's varieties mayreach up to 50 percent on
next five years. He emphasized that continuous
disease pressure necessitates intensive research
on biotic stresses to insulate soybean varieties
against multiple diseases.

Celebration of World Intellectual Property Day:
Under the degqis of ICAR, IP&TM Division, the ITMU of
ICAR-NSRI, Indore has organized a seminar on
Intellectual Property Rights (IPR) to celebrate
World IP Day in the forenoon on 1st May 2025. On
this occasion, Dr. D.K. Agarwal, Registrar General,
PPV&FR Authority, Govt. of India, New Delhi, was
the chief guest and delivered a talk on "Protection
of Plant Varieties. He emphasized the importance
of protecting and conserving plant varieties in
Indian agriculture. He highlighted the milestone
discoveries and their relevance with music and
modern day science inventions citing various
examples. He clarified how indigenous plant
varieties performing better than high-yielding
varieties could be granted protection rights for
farmers. In the interactive session, he explained
how PPVFRA creating awareness among the
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farmers by organising visits to their fields. He also
mentioned that currently PPVFRA is striving hard
to increase the registration of varieties. The Guest
of Honor Shri Milesh Trivedi, Assistant Director,
MSME, Govt. of Indig, Indore, also spoke on
"“Trademarks, Copyrights, and Government
Initiotives on IPR." The program was chaired by Dr
K.H. Singh, Director, ICAR-NSRI, Indore. Dr M.P.
Sharma, Pr. Scientist and Nodal Officer, ITMU, NSRI,
Indore served as convener of the program while
Dr. Giriraj Kumawat, Sr. Scientist, ICAR-NSRI, Indore
wasthe co-convener.

International Yoga Day: The institute celebrated
the International Yoga Day on June 21, 2025, The
day is agimed to raise awareness worldwide of the
many benefits of practicing yoga.

Vikasit Krishi Sankalp Abhiyan : The institute
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scientists actively participated in the mission to
make the farmers aware about the technologies
and know=how before the start of kharif season
under "Vikasit Krishi Sankalp Abhiyan” conducted
across the country from 29 May to 12 June 2025
under the leadership of Union Agriculture Minister
Hon'ble Shri Shivraj Singhji Chauhan. The
campaign was conducted across the country,
including Indore district which were jointly
organized by the National Soybean Research
Institute, Krishi Vigyan Kendra and Department of
Agriculture, The ICAR-NSRI scientists were also
deputed in nearby districts like Indore, Dhar,
Ujjain, Dewas, Ratlam, Badwani, Khargone who
delivered relevant information and also assessed
their issues of concerns. Under the VKSA

campaign, an awareness drive for promotion of
production technology of kharif crops was also
conducted in "ICAR Model Village Memdi”
adopted by ICAR-NSRI, in which the institute's
director Dr. K.H. Singh, Principal scientist Dr. B.U.
Dupare, Scientists of Krishi Vigyan Kendra Indore
and Deputy Director Agriculture of Indore ShriC.L.
Kevada have graced the programme at Memdi
along with public representatives, Mr. Dinesh
Chauhan (member of District Panchayat Indore
and chairman of District Agriculture Standing
Committee), Mr. Rupesh Waghmore (Mandal
President) and Mrs. Lalita Balram Kelwa (Deputy
sarpanch of Gram Panchayat Memdi) attended
and participated in the program.
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Address of Hon'ble Agnculturﬂl
Minister Shri Shivraj Singh
Chauhan during Soybean

Stakeholder's Meet
(26th June 2025) at the institute

Hcrn ble Agricultural Minister laid
the foundation stone of Farm
Resource Lab in August presence
of Hon'ble Secretary DARE & DG,
ICAR and other officials

Hon' ble DDG (cmp Smence]
ICAR, Dr. DK. Yadavd
addressing the Soybean
Stakeholder's Meet

Inspection of Official Lunguuge Implementation of ICAR-NSRI by

parliamentary standing commluae

Annual Report 2025
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Stakeholder consultation meeting on soybean
and a Review Meeting of the National Edible Qil
Mission” and launch of Oil Seed Mission :
Stakeholder consultation meeting on soybean
and a "Review Meeting of the National Edible Oil
Mission” were organized at the ICAR-National
Institute of Soybean Research, under the
chairmanship of the Hon'ble Union Minister of
Agriculture and Farmers Welfare, Shri Shivraj
Singh Chouhan.

Inspection of Rajbhasha Activity

The institution was inspected by the second
sub-committee of the Parliamentary Committee
on Official Language headed by Shri Ujjwal
Raman Singh, Hon'ble Member of Parlioment on
04.07.2025. The Director of the institute Dr K. H.

singh, Dr Punam Kuchlan [In—ChurgE, Official
Language), Dr B. U. Dupare, Dr Sanjiv Gupta (ADG,
O&P), ICAR Headquarter represented the from the
institute side.

Webcasting of Pradham Mantri Dhan Dhanya
Krishi Yojana: The ICAR-NSRI organized webcast
of Horn'ble Prime Minister of India, Shri Marendra
Modi, launching Pradhan Mantri Dhan Dhanya
Krishi Yojana and Mission of Aatmanirbharta in
Pulses’ on 1lth October 2025 from the National
Agricultural Science Complex (NASC), New Delhi.
The webcast programme was attended by 360
farmers from Indore, Dewas and Ujjain district
along with institute staff wherein Hon'ble Member
of Parliament Mr. Shankar Lalwani graced the
event as Chief Guest along with Dr. K. H. Singh,
Director, ICAR=NSRI.

21st PM kisan Samman Nidhi programme

Prime Minister Narendra Modi today transferred
218,000 crore directly to the bank accounts of 9
crore eligible farmers by pressing the button as
2Ist instalment of the Pradhan Mantri Kisan
Samman Nidhi Yojana. The main event was held
at the Agricultural University campus in
Coimbatore, Tamil Nadu, and was live webcast
from the National Soybean Research Institute's
pavilion complex. A total of 334 people, including
217 farmers and staff, participated. wOn this
occasion, Dr. Kunwar Harendra Singh, Director of
the ICAR-National Soybean Research Institute,
stated in his address that agriculture contributes
17-18% to India's economy and employs more
than half the population. He warned that the land
fragmentation among family members would
drastically reduce cultivated acreage, making

aifds affd=T 2025
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food security a challenge. In his brief address, Dr.
Singh emphasized the need to integrate small
and medium-sized enterprises into agriculture to
make farming economically viable. He informed
them about the Institute's Agribusiness
Incubation Center's facilities available to young
people interested in starting soybean farming
and marketing nutritious dishes.

During the occasion, an input distribution
programme was also organized under the "Tribal
Sub-Plan” through which battery-operated
sprayer pumps were distributed to 74 eligible
beneficiaries belonging to Dhar and Khargone
districts of Madhya Pradesh by the Hon'ble  MLA,
Rau, Indore Shri Madhu Verma. Shri Verma also
visited the "natural farming” experiments being
conducted at the Institute's research field and
discussed with the scientists.

Annual Report 2025

- r Hns ol



7]

Hl.eh. A 1. —ﬂg”lﬂ HETEA aqau‘érn Fi'ﬁ-lﬂ, TR g_‘ ICAR-National Soybean Research Institute, Indore

Monitoring of field experiments during Kharif
season

A committee under the leadership of Honble
Director Dr K. H. Singh visited the experimental
field of institute scientists and monitored field
experiments during 22nd July 2025, Committee
interacted with all scientists at their field
experiment site and suggested measures for
improvement. Objective of this internal
monitoring was to enhance interaction among
scientists and increase the precision in research
experiments.

Crop Cutting Experiment

In order to explore the potential of
technology/package of practice/genotype, a
new activity “Crop Cutting Experiment” has been
initioted this year as directed by Institute Director
Dr K. H. Singh. A committee was constituted which
visited the experimental plots of all the scientists
and harvested a sample measuring 5X5 m area
which the concerned scientist feels a best one
among all the treatments. The harvested sample
was threshed and kept under the custody till the
samples from all the scientists are collected. The
samples were weighted and the data were
communicated to concerned scientists along
with the sample. The highest yield was worked out
as 3.03t/ha in an agronomical evaluation
conducted by Dr Rakesh Kumar Verma.

Independence Day

Institute has celebrated country’s 79th
Independence Day on 15th August 2025, On this
occasion, Dr. K.H. Singh, Director, ICAR-IISR,
addressed about the importance of the day to
the nation and remembered the sacrifices of the
freedom fighters in getting the India free from the
colonization. He also urged the institute’s stoff to
serve the nation through enhancing the soybean
production and to make India self-sufficient in
edible oil.

29th Research Advisory Committee meeting

The meeting of the 29th Research Advisory
Committee of ICAR- National Soybean Research

.‘_rg'BI
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Institute, Indore was held on 25- 26th August,
2025 under chairmanship of Dr. Swapan Kumar
Datta, Former Dy. Director General (CS) ICAR, New

Delhi.

Dr. K. H. Singh, Director delivered a brief
presentation on the current status of the soybean
crop, highlighting both emerging opportunities
and prevailing constraints. He outlined key
achieverments, innovative breeding strategies,
advancements in crop production and
protection technologies, and new initiatives.

Dr. Milind Ratnaparkhe, Member Secretary,
presented the action taken report of the previous
RAC. This was followed by the presentation of
salient research achievements made during
2024-25 by Section In charges under various
projects. During interaction session, all the
esteemed members appreciated the efforts
made by the Institute during 2024-25 in
addressing majorissues.

Dr. V. K. Baranwal suggested that several
viruses infect soybean and new technologies
should be explored for detection of viruses. Dr.S.R.
Bhat stated that genomics data are
accumulating at a wvery fast poce, and crop-
based institutes like NSRI with limited hurman and
computation resources may not be able to
efficiently harness it for crop improvement. Dr.
Masocod Ali opined that plant geometry, tillage
irrigation and population management are
important aspects for biotic stress management
and higher productivity. Dr. Ashutosh Upadhyay
suggested research on industrial uses of
soybean while addressing the industry
expectations for soybean products. Dr. Sanjeev
Gupta, ADG (O&P), ICAR emphasized that new
traits should be identified and utilized for soybean
improvement. He suggested that benchmark
should be developed for soybean variety release
and seed longevity data should be included in
proposals. The committee also visited frontline
demonstrations laid out in village-Raikonda and
interacted with farmers on various pertinent
issues.

i
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Vigilance awareness week

On the directives of Central Vigilance
Commission - Government of Indig, institute
observed Vigilance Awareness Week-2025 from
30th October 2025 to 5th November 2025, All the
scientific, administrative, and technical staff led
by the Director of the institute, Dr K.H. Singh, took
cath in this regard. Director called upon the
employees to follow the office ethics, protocol,
guidelines as well as the conduct rules and to
work for the institute with full integrity and
honesty. On 2nd November, all the staff members
led by the Director, performed the walkathon
within the institute. The program was concluded
on 6th October with the valedictory-cum-prize
distribution.

39th Foundationday of ICAR-NSRI

The Institute celebrated its 39th Foundation
Day on December 11, 2025 . The progrdam was
attended by Dr. AK. Vyas, former Vice-Chancellor
of Agriculture University, Kota (Rajasthan), Dr. V.S.
Bhatia, former Director of the institute, Mr. D.N,
Pathak, Executive Director of SOFA, and Dr.
Jagdish Kumar of Hi-Rich Soy Seed Company.
The special Guest Dr. Sanjeev Gupta, Assistant
Director General (Qilseeds and Pulses), Indian
Council of Agricultural Research, New Delhi, and
Director General (Crop Science), Hon'ble Dr. DK.
Yadav, addressed as Chief Guest of the function
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through online mode while Dr S.P. Tiwari, former
DDG (Education and Crop Science, ICAR)
presided over the function.

On the occasion of the institute's foundation day,
Artificial Intelligence-based mobile app
"Soybean Gyan” developed by the institute's
scientists, was launched beside release of five
publications which include "Monthly Agricultural
Calendar for Soybeans (2026),” the official
language magazine "Soy Vritika,” the extension
bulletin "Soybean: Improved varieties, agronomic
practices, methods for insects and disease
control and Technical Recommendations,” the
technical bulletin "Weekly Advisory for Soybean
Farmers - Kharif 2025, and "Success Stories of
Progressive Farmers under the Scheduled Caste
Sub-Plan.”

During the programme the employees who did
excellent work during 2025 were honoured which
include Dr. Raoghavendra Nargund (Scientist
category), Mr. Rakesh Chandra Shakya
(Technical category) and Mrs. Mangi Bai (SSS
category). Dr Rakesh Kumar Verma was also
felicitated on the occasion for harvesting highest
soybean yield in the crop cutting experiment
category initiated this year. The best team work
award was given to Purchase Advisory
committee while a team led by Dr Mrinal Kuchlan
was awarded for excellence in soybean seed
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production programme. At the end, Sh Sanjeev
Kumar, Smt Antar Bai, Smit Sagri Bai, Smt Fulki Bai,
Smt Raida Bai & Smt Chunki Bai from skilled
supporting staff and Shri Raghu Nath Singh, Shri
Shyam Kishor Verma and Shri Om Prakash
Vishwakarma who are superannuating soon
were felicitated for their contribution in institute
development.

The Institute honored seven farmers
associated with the Institute with the highest
production in various districts of Madhya Pradesh
with the "Outstanding Soybean Farmer” award.
These include Mr. Gangadhar Gora (village-
Memdi “ICAR Model Village Project’; Mr. Chetan
Holkar (village Memdi under the FLD Program);
Mr. Banveer Chauhan (village Ratlipura, district-
Khargone under (TSP); Mr. Jagdish Mangilal of
(vilage Mugli, district-Sehore) SCSP; two
beneficiaries of the project on "Evaluation of Early
and Medium Duration Varieties” program funded
by the MP. Government Mr. Seemant Gehlot
village-kKotha, district Khandwa & Mr. Azad Singh
village Raojoda, district-Indore and Mr. Rohit
Anjana, District-Ujjain (under seed production
category) was honoured with the Best Soybean
Farmer Award along with a certificate.

The program was conducted by Ms. Privanka
Sawan, and the vote of thanks was delivered by
the organizing secretary of the program, Dr. B.U.
Dupare.

Rashtriya Kisan Diwas-cum-SoyaKrishak Mela

The institute celebrated the birth anniversary
of late Prime Minister Shri Chaudhary Charan
Singh on 23rd December 2025 by organizing
“Rashtriya Kisan Diwas cum-Soya Krishak Mela”
at the institute campus. The programme was
organized under the aegis of various TOT
programmes being executed at the institute like
“Frontline Demonstrations on Soybean under
National Mission on Vegetable Oil", Mera Gaon
Mera Gaurav, Seed Hub and Model ICAR village
programme etc.
was also conducted immediately after the brief
talk by the institute scientists on the major issues

A Farmer-5Scientist Interaction
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of farmers' significance like improved soybean
varieties, their characteristics, new agronomic
practices, insect-pest and disease management
etc.

This year, four soybean seed producer farmers
frorm Madhya Pradesh who achieved the highest
soybean production under the Institute’s
soybean seed production program were
honoured:

Janjatiya Gaurav Varsh Pakhwada: In
compliance to the instructions commomorating
the 150th Birth Anniversary of Bhagwan Birsa
Munda, various educational and skill
development activities, Janjatiya Gaurav Tribal
Market, Seed Bank, digital inclusion to highlight
the legacy of tribal freedom fighters have been
highlighted.

Cleanliness Activities during ‘Swachhata hi
Sewa’and ‘Swachta pakhwada 2025"

Cleanliness Activities during 'Swachhata hi Sewa’
and‘Swachta pakhwada 2025

The institute celebrated “Ta<BTedd Swachhotsav”
during 14th September-2nd October 2025 by
conducting various activities like Essay
Competition for Shriram Convent School, Indore,
Cleanliness at Regional Park, Indore, Gram
Sanwad at village Katkatkhedi in addition to
cleanliness drive at the Office building as well as
residential campus.

Similarly, ‘Swachhta Pakhwada 2025' was
conducted during December 16-31, 2024, which
began with the Swachhata Pledge administered
by the Institute Director Dr K. H. Singh to the staff of
the institute.  During this fortnight, appropriate
action was taken on review & weeding out of old
records, disposal of scrap items, as well as
conduct of various competitions and activities
like signature campaign, recycling of waste
water, Shramadan, Walkathon etc along with
cleaning of institute premises as well as
Residential Campus, cleaning of compost pits,
drainage chambers etc. carried out by all the
staff of the institute. The programme was

Annual Report 2025
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concluded with the prize and certificate
distribution to the winners during the valedictory
programme organized. Shri Shyam Kishore
Verma, the Member Secretary of Swacch Bharat
Abhiyaan organized various activities
rmeticulously.

Otherimportant meetings/activities

Re-zoning of AICRP on soybean and
identification of disease hotspots was done on
23.01.2025.

A meeting on vegetable and food grade
soybean as a profitable option for farmers in
Madhya Pradesh was held on 16.06.2025.

Rashtriya Ekta Diwas was celebrated on 3lst
October 2025 by administering Integration
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Fledge

The institute staff recited MNational Song
"Vande Mataram” on the occasion of its 150th
year of composing.

Janjaatiya Gaurav Varsh Pakhwada - 2025
was Celebrated on the occasion of Birth
Centenary of Bhagwan Birsa Munda by
organizing various programmes and activites.
Health & Wellness Camp was conducted on
O1.1.2025 in which Dr Nitin Modi, Senior Heart
Surgeon, CHL-CARE Hospital, Indore delivered
talk on “Healthy heart & healthy lifestyle™.
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Distinguished Visitors

«  Dr. 5.K. Rao, Former Vice Chancellor, RYSKWY,

Gwaliorvisited on 2312025

= Shri Shivraj Singh Chauhan, Hon'ble Union
Agriculture Minister, Govt. of India, New Delhi
visited on 26.6.2025,

= Honble Dr. M.L. Jat, Secretary DARE % DG, ICAR
visited on 26.6.2025,

«  Prof. Indra Mani, Vice Chancellor, VHNMEWWY,
Parbhani (Maharashtra) visited on 26 .6.2025.

- Dr.D.K. Yadava, Deputy Director General (C5),
ICAR, Mew Delhivisited on 26.6.2025,

= Mr. Devesh Chaturvedi, Uniocn Agriculture
Secretary, DA&FW, Govt of India visited on
26.62025

Honble MoASFW
shri shivraj Singh Chauhan

Cir. Ruw Muthm
Director ICAR-IIOR, Hyderabad

Dr. Dinesh Kumar Agrowal
Registrar General PPV & FRA

aifds affd=T 2025
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Honble Secretary DARE &
DG ICAR and DDG (CS)

Honble shri Mudhh Vermao
MLA, Rou-Indore
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Dr. C.0.Mayee
Ex-Chuaoirman, ASRE
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Dr. Ch. Srinivasa Rao, Director, ICAR-IAR], Mew
Delhivisited on 3.10.20256,

Dr. 5.K. Pradhan, ADG (FFC), ICAR, New Delhi
visited on 17102025,

Dr. C.D. Mayee, Ex Chaoirman, ASRE, MNew Delhi
visited on 28th August, 2025

Dr. Dhiraj Kumar, Ex Director, ICAR-DRMRE
visited on1st September 2025,
Dr. R.K. Mathur, Director, ICAR-IIOR,

Hyderabod visited on 11.10.2025,

Dr. D.K. Agarwal, Registrar General, PPVEFR
Authority, Govt. of Indiag,
2025

visited on 1st May
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Honlble Dr.
Director, ICAR-1ARI

Ch. Shrinivaso Roo,

Honble Shri Shankar Lalwani
MP-Indore

Dr. Dhirgj Singh
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Ongoing Project List-2025

09

Project No. Years Project Title Fl

NRCS 1.1/87 |1987-LT Augmentation, manaogement and Dr. Sanjay Gupta
documentation of soybean germplasm

lISR4.6/23 202317 Pre-breeding for broadening of genetic base Dr. Vangala Rajesh
in soybean

ISR1.33/16 | 2016-LT Development of YMV resistant soybean Dr. Anita Rani
varieties using marker assisted selection

lISR4.5/23 2023-31 Breeding for resistance against charcoal Dr. Nataraj V
rot and anthracnose diseases in soybean

ISR 3.12/19 | 2019-2024 | Soybean Improvement against Dr. Vangala Rajesh
defoliating insects

ISR4.4/23 2023-31 Breeding for high seed and oil yield for Dr. Shivakumar M.
different maturity duration in soybean

ISR4.3/23 2023-2028 | Enhancement of Seed Longevity of Vegetable | Dr. Punam Kuchlan
Soybean (Glycine max |. Merr.) Genotype.

NRCS 112/02 | 2002-LT Breeding for food grade characters and high Dr. Anita Rani
oil content

DSR 5.8a/08 | 2009-LT Breeding for drought resistance [ tolerance Dr. G. K. Satpute
varieties in soybean

ISSR 216/21 | 2021-2026 | Identification of genes.ﬂ'loci for better root Dr. Giriraj Kumawat
system in soybean

ISR 3.15/2020| 2020-2024 | Development of genome edited soybean lines | Dr. Milind B.
with improved oil quality Ratnaparkhe

NEW PROJECT| 2025-2029 | Harnessing power of soy: Development of new | Mrs.Neha Pandey
age health foods from highly soluble soy protein

_ CROP PRODUCTION _

ISR 7.10/24 | 2024-2028| “Irrigation scheduling in soybean to enhance | Dr. Rojpal Meena
yield and water use efficiency at central India”.

ISR4.13/17 2022-27 Evaluation of residue management practices | Dr. Rakesh Kumar
under permanent broad bed furrow as well as | Verma
conventional tillage practices for sustaining/
improving resources use efficiency, soil quality
and crop productivity in soybean-based
cropping systems

lISR6.10/23 2023-2028 | Standardization of sustainable (Natural/ Organig Dr. Raghvendra
farming/Conservation agriculture) MNargund
management practices for soybean yield
rmaximization under soybean-based
Cerpiﬂg S‘.-"StE.‘I'I"IS

ISR 7.8/23 2023-2028 | Trait identification and physiological breeding | Dr. Prince Choyal
for water logging tolerance in soybean
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Project No. Years Project Title Pl

ISR 8.17/2020| 2020-2025 | Development and evaluation of ICT tools and Dr. B.U. Dupare
medias for ToT of soybean

ISR 8.18/23 | 2023LT Transfer of Improved Soybean Production Dr. B.U. Dupare
Technologies for Increasing Soybean Production

IISR[7.9/24 | 2024-2029 | Transforming Soybean Cultivation Through | Dr. Savita Kolhe
Advanced Al Modeling

ISR 7.7/23 2023-2025 | Development of Seed and Product Sale Portal | Dr. Savita Kolhe
for Online marketing in Soybean

DSR4.11/20 | 2020-2024 | Field evaluation of potential plant growth Dr. A. Ramesh
promoting rhizobacteria (microbial consortia)
and AM fungi on nutrient dynamics and mineral
biofortification under soybean-wheat cropping
system (enquire from Dr. Ramesh whether
it is completed?)

) CROP PROTECTION

ISR3N/22 2022-2027 | soybean Improvement against Rhizoctonia Dr. Sanjeev Kumar
aerial blight disease

IISR 3.13/21 | 2021-2024 | Isolation and identification of kairomones and | Dr. Lokesh Kumar
sex pheromones components for soybean Meena
stem fly, Melanoagromyza sojae management

NEW PROJECT 2025-2028 | Population dynamics of major insect-pests of | Lokesh Kumar Meena
soybean and their natural enermies

ISR 6.8/17 2017-2020 | Bacterial mediated Sulphur bioavailability hir. Hemant s,
in soybean Maheshwarl

ISR 3.12/2020| 2020-2024 | Interaction effect of phytohormones and AMF Dr. M. P. Sharma
for enhanced nodulation, growth, yield of
soybean with improved AMF symbiosis in the
rhizosphere

ISR 6.9/17 | 2017-2020 | Bacterial mediated Sulphur bioavailability Mr Hemant S.
in soybean Maheshwari

lISR/3.14/24 | 2024-2026 | Standardization of package of practices for Dr. Sanjeev Kumar
soybean production by using drone technology

MNEW PROJECT 2025-2029 | Development of nutrient transforming microbial | Mr. Hemant S,
consortia for sustaining soybean based Maheshwari
cropping system’. Duration of the project 4 years,

EXTERNAL FUNDED PROJECTS

Meity 2025- Genomic Visualization and Assembly Tool for Dr. Milind B.
Soybean and other oil Ratnaparkhe
seed crops:

ICAR 2022-2025 | Enhancing climate resilience and ensuring Dr. Milind B.
food security with genome editing tools Ratnaparkhe
Rs 565.43 Lakhs
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Froject No. Years Froject Title Fl
DBT, Govt. 2024 Development of Environmentally Friendly Dr. Mahaveer P Sharma
of India Controlled-Release P-fertilizer and its Evaluation
with Plant Growth Promoting Microbes on
Soybean Productivity and Soil Microbial Health
(collaborative project with IISER-Bhopal and
TERI New Delhi) ICAR-IISR Centre
ICAR-NBAIM, | 2023-2025 | Biopolymer coating of soybean seeds with Dr. Mahaveer P Sharma
Mau microbial consortia for improved productivity of
soybean and soil health: AMAAS Network project.
SERB, DST, 2021-2024 | Genome-wide association mapping of charcoal | Dr. Nataraj V.
Govt. Of Indig rot resistance in soybean (Glycine max L.)
BRNS, BARC | 2022-2025 | Development of high oleic acid mutants of KTl | Dr. Vineet Kumar
Mumbai and lox2 free soybean gamma and electron beam
DET Govt. 2021-2024 | Developing food-grade soybean using CRISPR/ | Dr. Vineet Kurnar
of India Cas9 mediated multiplex genome editing
MASF, ICAR | 2022-2025 | Marker assisted stacking of yellow mosaic Dr. Vineet Kumar
disedase resistance, null Kunitz trypsin inhibitor,
null lipoxygenase-2 genes, and broadening the
genetic base of soybean
DET Gowt. 2022-2025 | Marker assisted introgression of seed weight, Dr. Shivakumar M.
of India early maturity and photoperiod response genes
inmultiple stress  tolerant  climate smart soybean
variety J597-52 and KTl free variety NRC 127
DST-ANRF 2025-2027 | Functional characterization of soil surface Dr. Giriraj Kumawat
rooting (GmMSOR) genes and development of
their genic markers in soybean.
MNASF, ICAR | 2023-2028 | Targeted improvement of stress tolerance, Dr. Anita Rani
nutritional quality and yield of crops by using
genome editing
PVPFRA India| 2005-LT DUS testing of soybean-Central sector scheme | Dr. Mrinal K. Kuchlan
for protection of plant varieties and farmers right,
ICAR 2006-LT | ICAR - Seed Project: Seed Production in Dr. Mrinal K. Kuchlan
Agricultural Crops.
DAC, Minister | 2018-Till Creation of Seed Hubs for enhancing quality Dr. Mrinal K. Kuchlan
of Agriculture| Date seeds availability of major oil seed crops under
MFSM-Oil Seeds
DALC, 2023 Frontline Demonstrations under National Dr. B.U. Dupare
MoAEFW Mission on Edible Oilseeds
DOA, MP, 2024 Demonstration of early and medium duration Dr. B.U. Dupare
soy cultivars under soy-wheat cropping
system in Madhya Pradesh
DET, Govt. 2022-2025 | Expansion of Activities of Biotech-KISAN Hub in | Dr. Rakesh Kumar
of India Eight Aspirational Districts in M.P.-Phase || Verma
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Publications, Patents, Awards and Recognition
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Amrate, P.K., Nataraj, V., Shivakumar, M,
Shrivastava, M.K., Rajput, LS., Mohare, 5.,
Agrawal, M., Mandloi, 5., Anand, K.J,,
Ratnaparkhe, M.B, Naik, KB, Gupta, 5 and Singh,
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Perveen, K., Bukhari, M.A, Mitra, D. and kMastinu, A.
(2025). Biofilmed-PGPR: next-generation
bioinoculant for plant growth promotion in rice
under changing climate. Rice Science, 32(1):
94-106.

K.H. 2024. Best linear unbigsed prediction 7. Chauhan, ILP., Verma, P, Bhattacharya, A,
(BLUP)-based models aided in selection of high Marayan, 5, Sharma, M.P, Choure, K. and Mishra,
yielding charcoal rot and yellow mosaic A. (2025). Intervention of Bacillus subtilis
resistant soybean genotypes. Genetic enhances defence activity in soybean as
Resources and Crop Evolution. compared to chemical fungicide during
https:HdDi.orgﬁﬂ.tﬂﬂ?,ﬂ's]D?QQ—GEd—GEQBQ—S charcoal rot disease, Journal of Plant Growth
2. Amrutha Lakshmi M, Kulshreshtha A, Mondal K K, Regulation, 44: 2734-2748%9.
Dasgupta I, Tyagi A, Kumar §, Kalalvanan N S, https://doi.org/10.1007/s00344-024-11572-9
Mrutyunjaya S, Sreenayana B, Rashmi E R, 8. Dwivedi, R, Tiwari, A, Bharil, N, Ratnaparkhe,
Ghoshal T, Jagram N, Challa G K, and Mani C, M.B, Singh, SK, Tripathi, A 2025, A novel
2025. Functional validotion of GsRPMI as o chemical property-based, alignment-free
positive regulator of bacterial blight resistance scalable feature extraction method for
in rice via virus-induced gene silencing. Folia genomic data clustering. Computers &
Microbiologica (Praha). Electrical Engineering, 123 (C): 110175
https://doi.org/10.1007/512223-025-01280-6 9. Gowdra, G.V.M., Lalitha, B.S. Halli, H.M.,
3. Amrutha Lakshmi M, Kulshreshtha A, Mondal KK, Senthamil, E, Negi, P, Jayadeva, HM., Basavaraj,
Kalaivanan N S, Handique P J, Borbora D, P.5., Harisha, C.B., Boraiah, K.M., Adavi, S.B,
Rajrana Y, Verma G, Bhattacharya A, Reddy K, Suresha, P.G, Nargund, R, Mohit, G. and Reddy,
Soni M, Ghoshal T, Mrutyunjaya S, Rashmi E R, K.S. (2025). Root growth, yield and stress
Kurmnar S, Sreenayana B, and Mani C. 2025. Rice tolerance of soybean to transient waterlogging
transcriptomic analysis provides novel insights under different climatic regimes. Scientific
into T3sS-mediated modulation of plant Reports,15(1): 6968.
defense responses by the most virulent indian 4 Gudge, S, Tiwari, A, Ratnaparkhe, MB, Jha, P.
race 4 of antholmcmc:s oryzae pv. ‘Uwzue. 2025. On construction of data preprocessing for
Jogrnﬂ! of Plant DIEEFISES and Protection. 132, real-life Soyleaf dataset & disease
Article 132. https://doi.org/10.1007/541348-025- identification using Deep Learning Models,
0n22-0 Computational Biology and Chemistry 117,
4. Asiarnah, 1Y, Mahdi, S.H., Christion, T, Carson, 108417,
B. Kt‘.‘lir.'ﬂlﬂ, P, Anne, ER, Aaron, E, Asare, T, 1. Jha,P. Tiwari,A, Bharil,N, Ratnaparkhe, M.B,
Augustine, A, Ratnaparkhe, MB. et al. 2025. Patel, O.P. 2025. Gpu-enhanced scalable
Gene£d|t|ng_|n E?rmnLegumestf:orFﬂcdSec:urlty methods for genome sequence feature
(2025) Frontiers in Genome Editing 7,1572292 extraction and clustering. International Journal
5. Bright, J.P, Chinnasamy, K, Maheshwari, H.5, of System Assurance Engineering and
Perveen, K., Khan, F., Barasarathi, J., Management, 1-16
Balachan_cmr, D. cm.d Rebouh, N.Y. (2025). Multi- 12. Kesawat, M.S, Manohar, S, Anand, A. Alamery,
potent rhuzochtetrlu enhlr:‘ncal banana glrcerh SF., Badu, M, Kabi, M, Mohanty, A, Naik 1S,
urlu:l reclzluce chemical fertilizer input. Frontiers in Kumar, S., Kherawat, B.S, Kumar, V., Lenka, S.K.,
Microbiology, 16:1659278. Werma, S, Shrivastava, H, Kumawat, G, Masika,
6. Bright, JP, Maheshwari, HS, Thangappan, S, F.B. 2025, Genome-wide investigation of
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peptides containing tyrosine sulfation (PSY)
gene family: identification, evolutionary and
expression analysis in soybean (Glycine max
L.). BMC Plant Biology. 25, 1136,
https://doi.org/10.1186/512870-025-07052-1

Kolhe Savita, Kumar Sanjeev, Dupare BU,
Kumbhkar Makhan and Saxeno Anand. 2024,
Transfer learning approaches to soybean
diseases classification. Soybedn Research
22(2):65-73

Kumar S, Rajput L S, Bhati H, Akhtar J, Kumar P
and Dubey § C. 2025. Morpho-molecular
diversity analysis of Macrophomina phaseolina
infecting different hosts. Indian
Phytopaothology, 78, 48-589,
https://doi.org/10.1007/s42360-024-00796-0

M.E. Kuchlan, P. Kuchlan, D. Parte, S. Hote, and
K.H.Singh (2025). Reclassifying Indian soybean
[Glycine max (L) Merr.| varieties on the basis of
new and improved DUS characteristics and
categories. Agricultural Science Digest.
https://doi.org/10.18805/ag.D-6249

Maheshwari H S, Parmar D, Gour A, Patel A,
Kurar S, Rajput L 5, Vennampally N, Bright J P,
Singh R K, Sharma M P, and Singh K H, 2025, Serial
enrichment incubation technique (SEIT) for
rapid isolation of plant growth-promoting
bacteria: Saving researcher time and lab
resources. MethodsX. 15, Article 103677,
https://doi.org/10.1016/j.mex.2025.103677

Maheshwari, H.S, Parmar, D, Gour, A, Patel, A,
Kurnar, S, Rajput, LS. and Singh, KH. (2025).
Serial enrichment incubation technique (SEIT)
for rapid isolation of plant growth-promoting
bacteria: saving researcher time and lab
resources. Methods¥, 12:103677.

Mondahal, K.S, Kaur, H., Sirari, A, Kaur, 5., Kumar,
vV oand Gill, B.5. 2025. KASP assisted pyramiding
null Kti and null Lox2 with YMD resistance in
Indian soybean. Crop Breeding and Applied
Biotechnology 25 (1)

Mandloi S, Dhaka P, Nataraj V, Pandey V, Kumar
5, Rajput L S, Kumawat G, Shivakumar M, Solanki
P, Nagar S K, Maheshwari H S, Rajesh V,
Ratnaparkhe M B, Gupta S, and Singh K H. 2025,
Virulence patterns of Colletotrichum

ICAR-National Soybean Research Institute, Indore _——

truncatum isclates causing soybean
anthracnose disease and identification of
resistance sources. BMC Plant Biology. 25,
Article 1559. https://doi.org/10.1186/512870-025-
07680-7

20.Mandloi, 5, Dhaka, P, Mataraj, V. et al. 2025,
Virulence patterns of Colletotrichum
truncatum isolates causing soybean
anthracnose disease and identification of
resistance sources. BMC Plant Biclogy. 25, 1559,
https://doi.org/10.1186/512870-025-07680-7

2. Mandloi, S, Dhaka, P, Nataraj, V., Pandey, V.
Kumar, S, Rajput, LS. and Singh, KH. (2025).
Virulence patterns of Colletotrichum
truncatum isolates causing soybean
anthracnose disease and identification of
resistance sources. BMC Plant Biclogy, 25(1):
1559.

22.Meena LK and Rajesh V. 2024. Effects of different
soybean genotypes on the bioclogy and food
consumption and nutritional indices of
Spodoptera litura (Fabricius)
(Moctuidae:Lepidoptera). AMA, Agricultural
Mechanization in Asia, Africa and Latin America.
55(10):19015-19024.

23.Meena L K, Raojesh V, and Sharma 4 W, 2024,
Effects of genotypic diversity on population
density of natural enemies of soybean, AMA,
Agricultural Mechanization in Asio, Africa and
Latin America. 55(10);19083-18090.

24.Meena LK, Rajesh V, Patel R M, and Sharma A N,
2024, Impact of genotypic mixture on soybean
(Glycine max) pest population. Indian Journal
of Agricultural Sciences. 94 (8): 822-826

25.Meena, RP, Kumar, V., Venkatesh, K, Sujatha,
H.T., Tripathi, S.C, Nargund, R. and 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.
https:/ [doi.org/10.31742/1SGPB.85.3.7

26.Nargund, R, Rautela, K.5., Goyal, M.K,, 5inhag, MK,
Mohanty, M. and Bhatia, V.5. (2025). Assessing
soybean yield in Madhya Pradesh by using a
multi-model approach. Field Crops Research,
322:109716.
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27 .Nataraj V, Amrate, P.K., Ratnaparkhe, M.B,
Maranna, 5., Rajput, L5, Agrawal, M.,
Raghuvanshi, R, Pathak, K., Mandioi, 5., Mohare,
5. Maik, B, Shrivastava, MK, Kumawat, G,
Rajesh, V., Gupta, 5., Chitikineni, A, Varshney, RK
and Singh, K.H. 2025, Unveiling key genetic
determinants of charcoal rot resistance in
soybean via genome-wide association studies.
Frontiers in Plant Science. 16:1648397. doi:
ID.3389ffp|5.2[]25_}54939?

28.Nataraj, V., Maranna, 5, kumawat, G, Nagar, 5.K,
Megwal, P, Gupta, S, Singh, H.S. 2025. Multiple
selection indices based identification of
soybean (Glycine max L) in early segregating
generations. Indian Journal of Genetics and
Plant Breeding. 85(03):
https://doi.org/10.31742/ISGPB.85.3.1

29 Pandey, N, Kumar, N. and Upadhyay, A, 2025,
Soy protein modification strategies, functional
interplay and industrial relevance: a review.
Food Measure 19, 785-805
https:.l"fdoi.orgj'm.m'ﬂ 7/s11684-024-02989-7

30.Prashnani M, Dupare B, Vadrevu KP, Justice C
(2024) Towards food security: Exploring the
spatio-temporal dynamics of soybean in India.
PLoS ONE 19(5): e02920065.
https://doi.org /101371 journal pone.0292005

31. R, Raghuvanshi, G. Kumawat, R. Kavishwar, S,
Gupta, A. Chitikineni, 5. Chandra, G. K Satpute, V.
Mataraj, RK. Varshney, H. Nguyen, V. Rajesh, &
Maranna, MK Kuchlan, P. Kuchlan, AK. Singh,
K.H. Singh, M.B. Ratnaparkhe (2025). Dissecting
genetic architecture of flowering and maturity
traits in soybean using GWAS in Indian
environment. BMC Plant Biology, 25(1); 1426
https://doi.org/10.1186/512870-025-06669-6

32.Raghuvanshi, R, Kumawat, G, Kavishwar, R,
Gupta, 5., Chitikineni, A, Chandra, 5, Satputs,
GK, Natargj V., Varshney, RK, Nguyen, H,
Rajesh, V., Maranng, 5, Kuchlan, MK, Kuchlan,
P, Ratnaparkhe, M.E. 2025.Dissecting genatic
architecture of flowering and maturity traits in
soybean using GWAS in Indian environment.
BMC Plant biology 25 (1),1428,

33.Raghuvanshi, R, Gautam, Y. Soni, P, Yadav, N,
Shende, R.T, Kavishwar, R, Nishtha, S, Nataraj,
V., Kumawat, G, Kumar, 5, Shivakumar, b,
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Gupta, Sand  Ratnaparkhe, MB. 2024, In Silico
Analysis of Rppl Locus-Derived NB-ARC-LRR
Domains Reveals Insights into Rust Resistance
in Soybean. Journal of Advances in Biology &
Biotechnology, Volume 27, Issue 9, Page 586-
596,

34.Rajput L §, Kumar 5, Pathak K, Acharya P,
Goswami D, Nataraj V, Shivakumar M,
Maheshwari H 5, Mandloi 5, Jaiswal 5, Yadav A,
and Vishwakarma R. 2025. Morpho-cultural,
pathogenic, and genetic characterization of
Indian isolates of Macrophomina phaseoling
causing charcoal rot in soybean. Heliyon, 11(2),
=] 4 2 0 3 5
https:/ [doi.org/101016/j heliyon.2025.e42035

35.Rajput L S, Shaikh M 5, Borah M, Kumar S, Nataraj
W, Shivakumar M, Maheshwari H 5, Pathak K,
Gupta A, Goswami D, Pinnamwar K, Kumar S,
and Jadon K 5. 2025. Evaluation of combination
fungicides for charcoal rot and collar rot
management in soybean. Agronomy, 15, 528.
https:/ /doi.org/10.3390/agronomyl5030528

36.Rajput, L5, Kumar, S, Pathak, K, Acharya, P,
Goswami, D, Nataragj, V. and Vishwakarma, R.
(2025). Morpho-cultural, pathogenic and
genetic characterization of Indian isolates of
Macrophomina phaseoling causing charcoal
rotin soybean. Heliyon, 11(2).

37.Rajput, LS, Shaikh, M.5, Borah, M, Kumar, 5,
Nataraj, V., Shivakumar, M. and Jadon, K.5.
(2025). Evaluation of combination fungicides
for charcoal rot and collar rot management in
soybean. Agronomy, 15(3): 528.

38.5inha, 5.5, Upadhyay, A, Singh, A, Mishra, $ and
Pandey, N. 2024, Bigels a versatile gel
composite for taoilored application in food
industries; A review, Food Structure, Volume 41,
100380, ISSN 2213-32971,
https://doi.org/10.1016/jfoostr.2024.100380.

39.Thakur, R, Kumari, V., Gupta, 5, Chahota, RK,
Isobe, S, Shirasawa, K, Vangala, R, Bisht, A and
Kumar, N. 2025. Elucidating Morpho-Molecular
Diversity in Soybean Germplasm Using SSR
Markers. Plant Molecular Biology Reports 43,
15651 =-1565 (2025).
https://doi.org/10.1007/s11105-025-01569-3.

40.Thorat Vishal 5., Dupare B.U., Garde Y.A.,
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Margund R. and Verma, R. K. 2024, Economic
positioning of soybean: A study of growth
trends and cost comparisions with kharif crops
in major soy states of India. Soybean Research
22(2): 95-106

41, Tripathi, 5.C,, Kumar, N, Venkatesh, K. and
Meena, R.P. (2025). Enhancing energetics,
systemn productivity, profitability and sail fertility
in maize-based cropping system by
conservation vis-d-vis conventional
agriculture in Morth-West India. International
Journal of Plant Production,
https://doi.org/10.1007/s42106-024-00323-1

42 Tripathi, S.C., Kumar, M., Venkatesh, K, Samotag,
S.R., Shivani, Meena, R.P, Mamrutha, H.M., Kumar,
M., Khippal, AK, Chhokar, R.S. and Chander, 5.
(2025). Optimizing nitrogen use efficiency and
yield in wheat: insights from a comparative
study of varieties under wvariable nitrogen
inputs. Journal of Plant Nutrition.

43.Yadav A, Shaikh M §, Saini P, Dhaka P, Kumar S,
Jaiswal S, and Rajput L §. 2025. In vitro
evaluation of fungicidal efficacy against
Sclerotium rolfsii in soybean. Journal of
Experimental Agriculture International. 47(3),
367-374. https://doi.org [10.9734/
jeqi/2025/v47i33343

Booksandbookchapters

1. Soyvritika volume-6 (2025) special edition on
secondary agriculture and value addition (Eds.
Kuechlan, P, Kuchlan M K, Dupare B U and Khan |
R.) ICAR-National Soybean Research Institute
Publication Pp 84

2. gure, ety Trdser gete adf, Tradey ofe, @idser
.U, falg. 2025. e yeer F HATEfla-Ig was
JuTTes! &t JcTgehdl e Jeoid Jcdiael debfaldhl.
ISBN: 978-93-342-5915-5 3137 U.- eI

Research Publications (2025)

Hesearch Publications: The institute scientists hove published 43
research publications in notional and intermational journals,
Publication 2025
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aTetel 3e{Hotel HeeiTel ol Yahlelel, e U5 110.

3. guIe, @1y, Tresel Pae adl, THdes oivfe, Sidbel
HATe T, Fuitd HATE, AU Pl B Joia
aale Ud &.ra.fdg. dadia : Jeera fded, Bt
& UEfaal vd I fobant, dhte g 27 fatefzor gen
deholilehl  SS(RIETE (2026). faTde gosfea Hals
2. #I1.5h.3e[ U~ daTellar sfafeiens aee,
gale (A9 Udblels. Jto: 64

4. Dupare, B. U, Punam Kuchlan, M. Shivakumar,
Raghavendra Nargund and Sanjeev Kumar.
2025, ICAR-National Soybean Research
Institute Annual Report 2024, Annual Report:
ICAR-MSRI, Indore. Pp:112

5. guig &l 7. , Ireadse Svfe, el e aaf, Bidsel
amlel T dAfddl ®ice. 2026, AT Uael #
Fardier-IIg B Uules! &1 Icreesdl &q Jouid
JqGe  dbfadhl. #1. MU Eardtel
3fcTEcETel EeelTel bl Uehlele]. pes Jea 110,

6. Bhartiya, A, Aditya, JP., Pandey, N., Shrivastava,
MK, Arya, M, Dev, R, Joshi, H., Hedau, N.K and
Kant, L. 2025, Black Soybedan in India:
Enhancement, Processing, Utilization, and Way
Forward. In: Singh, K.P, Singh, NK, T, A. (eds)
soybean Production Technology. Springer,
singapore. https://doi.org/10.1007/978-981-97-
8677-0_4

7. Halli, H.M, Prabhu, G, Nargund, R, Senthamil, E.,
Vinay, M.G. and Rudresh, K. (2025). Descriptive
Agronomy: A Comprehensive Guide for ARS
Mains, Ph.D. Courses and Other Competitive
Examinations as per New Syllabus. Kushal
Publication, Varanasi, India, Book, pp. 1-286.
ISBN: 978-93-93704-65-8.

8. aMmed o FaTeiel &bl Jomid UnTEadl &1 Ueceed 3.
U3 . P TcsTal, 31, Yald & Tc3Tal el 31 &t qure
training manual

9, diardiel Icdreal ot Heg Depael Il Zaden
006, Bl elabel & AT aATdrars dl. . gurd

10. EaTelst HeEguddre Uaiers 21 21ds ef @ AL aald,
2. arades, ]qoq, B eror utes #to vai ef et g gume

1. Etardls #ePT watee si. Sivild @ A1, 3 Bl 2l @
e FHium, ST aff. sieerd, 1 eia Aefodi val eT el 7,
gare

12. Frardter & difgdds a[or, @ verefd vat vaieso
debweiehl 51, o1, I, GUTe Tl &1 6. U, TAIE
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Publication of abstractin seminar/symposia

+ Sharma, MP (2025). Promoting soy among
Indian farmers: Research directions.
Presentation made at the National Stakeholder
Consultation on Soy White Paper: Improving
Food and Nutrition Security by Mainstreaming
Soybean-Based Food Products, organized by
SFPWA, IHCL Sujan Singh Park, Khan Market, New
Delhi, India, July12, 2025,

+  Sharma, MP, Agnihotri R, and Ramesh A. (2025)
Arbuscular Mycorrhizal Fungi: Drivers of Soil
Carbon Seguestration and Biomass
Assessment via Signature Llipid Biomarkers.”
Paper presented at Session 4: Microbial
Consortia and Their Role in Soil Health and Flant
Growth, Agri-Inputs for Sustainable Agriculture
and Climate (AISAC-2025), The Energy and
Resources Institute (TERI), TERI Gram,
Gurugram, Haryana, November 12-14,

Populararticles

1. https:/ [nuffoodsspectrum.in/2025/11/ 08/how-
Internal-and-external-drivers-are-propelling-
indias-soya-market.htm|

2, oTchel GETe 9al, ©i.g, gure, erades w9ie, e Ul
Fte, fofer dides vd . T, f&E. 2026 sie(Efad @nfd
JU-TIAT & sidofa ereneffal &t deunErs
TRl i TATE: HBodl o Belferar (T 2
T Wt ) -1. HIS.3Me .- 2T EIATelel fefeienst
AT g UahIfeld | Jto: 43

3. it Y, g, SV HUSTS, YeTdl PeesTe], Edss
oi7{c, eTch el SpATe a1t Ud ob, T, faE. 2024, Tt

ol Jeord fdsedt, ot Tpuraa ufderor vd dlasft &t
fafera. fdars &1 9mei 1-31 {eTs 2024. J616-17

4. . 7, g, TTcher HATE T, EdeT (G, UM

S, oA $aolel, UTd & f@E 2026,
drardtet ot aneffata wdt g2 fdbama & for dad

TATTERId! . e TITd 21 Tels 202. 955 7-8

Technical/Extension bulletins/Folders

. BU Dupare, Rakesh Kumar Verma,
Raghavendra Nargud, Lokesh Meena, Sanjeev
Kurnar, Mrinal Kuchlan and KH Singh. (2025).
Improved soybean production technologies
and technical recommendation. Extension
Bulletin No. 20.  ICAR-Indian Institute of
Soybeanresearch Indore, MP, and India.Pp 68

6.Lectures Delivered:
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Presented Exper talk title- Al in Agriculture-
Transforming Indian Agriculture through
cutting-edge Technology” in the Round Table
Conference on "AgriTech and HealthTech - The
Twin Pillars of a Self- Reliant Bharat”, 8th
November 2025 organized by Acropolis
Innovation & Incubation Hub Foundation {AlIH}
at Acropolis Institute of Technology & Research,
Manglia Square, indore (M.P.)

Presented Expert Lecture title- ‘Al in
Agriculture-Transforming Indian Agriculture
through cutting-edge Technology”
Brainstorming Session on * Artificial Intelligence
in Agriculture”, at Medicaps university on
September 30,2025 from 02:00 - 05:00 PM.

Dr Raghavendra Nargund: Delivered lectures on
natural farming practices for soybean-based
cropping systems during the training
programme on “Natural Farming” under the
National Mission on Natural Farming at the
College of Agriculture, Indore, and at the
ICAR-National Soybean Research Institute
(lcAarR-NSRI), Indore, natural farming
experimental field on 2ist and 22nd August
2025,

Dr Raghavendra Nargund: Participated as an
expert member in the panel discussion of a
multi-stakeholder conference on regenerative
agriculture and sustainable vegetable oil
supply chains, organized by SOLIDARIDAD at
Bhopal, Madhya Pradesh, on 23.08.2025.

Dr Raghavendra Nargund: Delivered a lecture
on regenerative agriculture practices in
soybean in Soya for Sustainability: Soy Farmers’
Conclave 2025, organized by SOLIDARIDAD at
Village Siradi, Sehore, Madhya Pradesh, on
06.06.2025.

Dr. Raghavendra Nargund: Attended the
multi-stakeholder event "Fromotion of
Regenerative Agricultural Practices for a Food
Secure and Climate-Resilient Future in the
EU-India Partnership” and delivered a lecture
on soybean cultivation through organic and
natural farming practices at SOPA, Indore, on
30.07.2025.

Awards/Peer recognitions/member of expert
panel/journal editorial board

_
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14. Dr M. P. Sharma: Keynote speaker during the

2. Dr Sanjay Gupta received Best team award of International Conference on Agri-Inputs for
the institute for development of NRC 165 Sustainable Agriculture and Climate (AISAC-
soybean variety 2025), organised by The Energy and Resources

3. Dr Vineet Kumar was conferred with the Institute {T.ERI} at TERI Gram, Gurugram,
“Special Award for Excellence in Soybean Haryana, India, from November 12-14, 2025,
Breeding” in recognition of Outstanding 15 Dr Raghavendra Nargund: Attended the
contribution to soybean breeding Scientific Advisory Committee (SAC) meetings
development of high value specialty varieties of Krishi Vigyan Kendras (kVKs) at Mandsaur,
and advancing quality traits for farmers and Neemuch, and Ratlam as an expert, conducted
industry in International Soy Conclave ( held virtually on 05.06.2025, 05.05.2025, and
from 8-9 Oct 2025) 07.05.2025, respectively.

4. Dr M.P. Sharma selected as Associate Editor in 16. ICAR-NSRI Team (Dr Rakesh Kumar Verma, Dr
Frontiers in Microbiology: Section Microbial Raghavendra Nargund and Dr K. H. Singh)
Symbioses (Sept 2021 onwards). received the Professor Raottan Lal Award for

5. Dr MP. Sharma was nominated as  Member, excellence in Regeneratiu_e Agriculture undler
Editorial board, Indian Journal of Agricultural the mtnlagoj‘y of Raganemtwe}nnmmmr Awarcli
Resenrch. {Drgumscltmn) on the occasion of World Soil

Health Day, 5th December 2025, organised by

6. Dr M.P. Sharma National Scientific Advisory ICAR-Indian Institute of Soil Science and
Board of the Long—term furml‘ng S‘fﬁt&ms SDLlDﬂ.RIDﬁD,Ethﬂl.
comparison (SysCom) project hosted by FiBL ,

Frick, Switzerland at Bio Re India, Kasrawad, 17. br. Raghavendra Nurgund_rec:_ewed the
Khargone, MP, India (Nov 2020 onwards). ICAR-NSRI, Indore Best S_mermst Award
(2024-25) on the occasion of the 39th

7. Dr M.P. Sharma Elected as Fellow, Mycological ICAR-NSRI Foundation Day, held on 1
Society of India, Chennai (2020). Decembear 2025,

8. DrM.P. Sharma Member, Institute management 18. Dr. Mrinal Kuchlan and team (Dr. Punam
committee (2023-2026), ICAR-NBAIM, Mau. Kuchlam, Mr. Rakesh Sakya, Samiksha hote)

8. Dr M.P. Sharma Keynote speaker during received excellence in soybean seed
International conference on Agri-Inputs for production award during (2024-25) on the
Sustainable Agriculture and Climate (AISAC- occasion of the 389th ICAR-NSRI Foundation
2025), Organised by The Energy and Resources Day, held on 11 December 2025.

Institute (TERI) at TERI Gram, Gurugram,
Haryana, India from Movember 12-14, 2025, ICAR-NSRI Received Prof. Ratan Lal Award

10. Dr M. P. Sharma: Associate ECItor in FIONEErS N oriceitare ander the categors of Regeneiative Tamovaton. wand (Organiaation an
Microbiology: Section Microbial Symbioses the oceasion of workl soil healih day 3" December 2025, srganieed by 1CAR-Indian

Institute of Soll Sclence and SOLIDARIDAL, Blojpal
(sept 2021 onwards).

1. Dr M. P. Sharma: Member, Editorial Board, Indian
Journal of Agricultural Research.

12. Dr M. P. Sharma: National Scientific Advisory
Board of the Long-term forming systems
comparison (SysCom) project hosted by FiBL,

Frick, Switzerland at Bio Re India, Kasrawad,
Khargone, MP, India (Nov 2020 onwards).
ETHTZHEIE‘E::I‘F:W 2025 ] H112 T ER Annual REPGHZUEE

Dr Hemant Maoheshwari, Scientist
(Microbiology) of the institute has been
awarded a doctoral degree from university of
Groningen, Netherland.

13.

Dr M. P. Sharma: Member, Institute
management committee (2023-2026), ICAR-
MEBEAIM, Mau,

P —
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Conference presentations [ exhibitions |
trainings attended

Giriraj Kumawat, Nisha Agrawal, Rishiraj
Raghuvanshi, Harsha Shrivastava, Shreya
Verma, Rucha Kavishwar, Subhash Chandra,
Prince Choyal, Shivakumar Maranna,
Vennampally Nataraj, Mrinal K. Kuchlan,
Punam Kuchlan, Gyanesh Kumar Satpute,
Milind B. Ratnaparkhe, Vangala Rajesh, Sanjay
Gupta, Ajay Kumar Singh, Kunwar Harendra
Singh (2025) Oral Presentation in the 1ith
International Conference on "Recent
Advances in Agricultural, Biological & Applied
Sciences for Eco-Friendly Development
(RAABASED-2025)" held on July 25-27, 2025 at
School of Agriculture and Technology, Maya
DeviUniversity, Dehradun, Uttarakhand, India.

Oral presentation in 8th International Goa
Conference on Cutting-edge Research
Innovation in Sustainable Education,
Environment, and Agriculture (CRISEA) on the
topic of Exploring the Effect of Pulse Electric
Field Pretreatment on Microwave Glycation of
Soy Protein Isolate-Pectin Conjugates;
presented on 26th February, 2025

Oral presentation in 7th International
Conference held on entitle "Global
Approaches in Agricultural, Biological,
Environment and Life Sciences for Sustainable
Future (GABELS- 2024)" on June, 08-10, 2024 at
Buddha Hall, D.AV. College, Kathmandu, Nepal
on the topic of "Soy Protein Modification
through Microwave Glycation with Sodium
Alginate”

Sharma, MP (2025). Promoting soy among
Indian farmers: Research directions.
Presentation made at the National
Stakeholder Consultation on Soy White Paper:
Improving Food and Nutrition Security by
Mainstreaming Soybean-Based Food
Products, organized by SFPWA, IHCL Sujan
singh Park, Khan Market, New Delhi, India, July
12,2025,

Sharma, MP, Agnihotri R, and Ramesh A. (2025)
Arbuscular Mycorrhizal Fungi: Drivers of Soil
Carbon Sequestration and Biomass

aifds affd=T 2025
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Assessment via Signature Lipid Biomarkers.”
Paper presented at Session 4: Microbial
Consortio and Their Role in Soil Health and
Plant Growth, Agri-Inputs for Sustainable
Agriculture and Climate (AISAC-2025), The
Energy and Resources Institute (TERI), TERI
Gram, Gurugram, Haryana, November 12-14,

Organised nine (09), three-day training
programme on “soy products processing and
byproduct utilisation" conducted through ABI
Centre, ICAR-NSR|, Indore for various farmers
producing organisations (FPOs) from
Bdifferent districts of Maharashtra State and
32 entrepreneurs of different States during
March 2024 to March 2025,

Organised research industry-interface meet
on "Opportunities for Agri-Startups and
entrepreneurs in soy food processing, value
addition and soybean production
technologies during 12th March 2025,

Sh. Viraj Gangadhar Kamble participated in
the 7th International Conference on Plont
Genetics and Genomics, which was held
during February 16-17, 2024 at the AP. Shinde
Symposium Hall, NASC Complex, Pusa, New
Delhi.

sh. Viraj Gangadhar Kamble participated in
the M.S. Swaminathan Centenary
International Conference 2025 on “Evergreen
Revolution: The Pathway to Biochappiness”,
jointly organized by the M.S. Swaminathan
Research Foundation (MSSRF), Indian Council
of Agricultural Research (ICAR), National
Academy of Agricultural Sciences (NAAS),
ICAR-Indion Agricultural Research Institute
(ICAR-IARI), and the Ministry of Agriculture &
Farmers Welfare, Government of India, held
during August 7-9, 2025 at the NASC Complex,
MNew Delhi.

Radio/Television Talk

Or Raghavendra Nargund: Delivered a radio
talk on improved soybean production
technologies, including a farmer interaction
and gquestion—answer session, at Akashwani
Kendra, indore, on 07.08.2025.

_
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Participationin Meetings by
Dr. Kunwar Harendra Singh Director, ICAR-NSRI, Indore during 2025

Dr. K.H.5ingh, Director, ICAR-NSRI, Indore
- Attended online lnaugural Session of the National Symposium onHybrid Technology” on8.1.2025.

* Lecture delivered on 30.01.2025 through online mode in the 5 days training program on
*Technolegies for improving production and productivity of cilseeds in North Eastern Hill Region”
organized by IOR, Hyderabad during January 27-31, 2025,

= Attended and organized 55th Annual Group Meeting of AICRF on Soybean ot CSKHPKVYY, Palampur
during 18- 21 February, 2025,

+ Attended online zoom meeting regarding Inaugural programme of Global Conference (Hybrid
Mode) on ‘Innovations to Impact: Gender Transformative Approach for Sustainable Agri-food
system’'to be held ot ICAR-CIW A, Bhuboneswar,

+ Attended Rural Innovators Conclave |l ot Centre for Rural Development and Technology (CRDT), at
T, Simrol, Indore on 21.3.2025,

= Chair the Session entitled “Sustainable Production of Soybean for Manufacturing High-Quality Soy
Foods” in International Conference on Farm to Fork: Bridging the Protein Gap in India through
Sustainable Soy Foods 2025 during 4-5 April, 2025 at Indore Marriott crganized by Soy Food
Fromotion & Welfare Association, Mew Delhi.

- Attended 40th Annual Group Meet of AICRP on Seed (Crops) aloeng with 28th ABSRM scheduled
throughvirtual mode (Zoom) on 15th May, 2025

- Participated DD Kisan Live Phone-in Programme of “Hello Kisan Programme, Topic @ilandls &1 &di
through Google Meeton 27th June, 2025

- Attended Stakeholder Consultation on Strengthening the Seed Supply Chain on 10th July, 2025 ot
Brilliant Convention Centre, Indore organized by Solidaridad, Bhopal

= Attended Stakeholder consultaotion on Soy White Paper and “Year of Soy 2026" on 12th July, 2025 at
Mew Delhi organized by SoyFood Promotion & Welfare Association, New Delhi.

= Attended M.5. Swaminathan Centenary International Conference 2025: Evergreen Revolution - The
Pathway to Biohappiness scheduled to be held on 7-% August, 2025 ot Bharat Ratna Dr. C.
Subramanian Auditorium, MASC Complex, New Delhi.

- Organized 29th Research Advisory Committee Meeting (RAC ) on 25-26 August, 2025.

« Faorticipoted DD Kisan Live Phone-in Programme of “Helle Kisan Programme” through Google Meet
onl10th September, 2025,

«  Organized Institute Manogement Commitiee {IMC) on15th September, 2025,

- Attended Two Day workshop entitled “AgriConnect: Building Bridges between Tech developers, Agri
Industries, FFOs, NGOs and Agri Stakeholders” on15th September, 2025 at |IT, 5imrol, Indore.

= Chief Guest during 74th Foundation Doy Programme and delivered the Foundation Day Lecture ot
ICAR-IARIRegional Station, Indore on 3rd Cctober, 2025,

= Delivered a talk on “*Enhancing 5oybean Yield in Indio” during Internaticnal 5oy Conclave 2025 on8-9
October, 2025 at Brilliant Convention Centre, Indore Organized by 50PA, Indore.

aifi uffd=s 2025 Annual Report 2025
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LINKAGES AND COLLABORATIONS 11

The institute has established linkoges with various ICAR institutes as well as 5AUs under All India
Coordinated Research Project on Soybean in addition to other national & international organizations
like DBT, DST/GO|, BARC, Department of Agriculture of GOl as well as Madhya Pradesh for strengthening
the implementation of varicus activities for soybean research and development.

Convergence architecture/interface with other sub-schemes

NSRI, Indore

Collaborations

r : . - ] Research & |

| Research Extension | Education |
« ICAR-IIHR. Bengalury ' :
= [CAR-NIASM, Baramati |« MT. Indore
«ICAR-NBSSLUP Nagpur [+ INKVV
« IRCAS Japan « KVKs Fubainnr
* [CRISAT, Hyderabad, ) = JNEVV, Jabalpur « D A‘u"]:r' Indore
*ICARDA, Amalaha India = RVSEVV. Gwalior & R\"SKL’M’.
:fgﬁﬁ;’;ﬁﬁi‘;‘f + MPKV. Rahuri Croalios
= ICAR-DWR. Jabalpur +  State ﬁ.gl'lﬂli“"ﬂ s IGE v R.E.'i.l}l:ll'
* ICAR-NIBSM, Raipur Department
*ICAR-IARI, New Delhi
«IARI Regional Station

Indore
«[CAR-NBPGR. New

Delhi
« [CAR-NCIPM. New Delhi .

* ICAR-NBAIR. Bangalore

Inadditiontoabove, the institute has structural linkages with following international agencies
= AsianVegetable Research and Development Centre, Taiwan

= Japaninternational Research Centrefor Agricultural Sciences, Tsukuba, Japan

« Internotional Crop Research Institute for Semi-Arid Tropics, Hyderabad

+  Borloug Institute for South Asia (BISA), Jabalpur, India

Functional linkagesatRegional Level

«  Departmentof Agriculture of Madhya Pradesh, Chhaottisgarh, Moharashtra, Himachal Pradesh, Uttar
Fradesh, Uttarakhond, Rajosthan, Punjob, Haryana, Jharkhand, Tamil Nadu, Karmotaka, Andhro
Fradesh, West Bengal, North-Eastern States

« NGOslike SOPA, CILFED

« Siote Cooperative Development Banks of respective States.

« Siote Seed Corporation

«  Department of Seed Certification

aifd affd=T 20
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Consultancy services, Intellectual Property 19
DETAILS OF THE CONTRACT RESEARCH TRIALS DURING kharif fRabi 2025-2026

[Ref: ICAR Rules and Guidelines for Professional Service Function

{Truining, Consultancy, Contract Research and Contract Service)-2014

Ambiticn on Soybean

S5.No.| Company/Product Name Name of PI Nameof Co-Pl proposed | Project cost Excluding 65T

1 Coromandel International |Dr. Dr.R.ENermao Scientist Rs. 16,110,544
Limited, Secunderabad Raghavendra | (Agronomy) (For two seasons
Title: Validate the bio- Nargund, Dr.Rajpal Meena, feeie, soybean-
efficacy results of CIX-4116 |Scientist Ps{agronomy) wheat)
{Premix) in pre-emergence |(Agronomy) (Previous year
application timing of project)
Soybean

2 Pl industries Ltd, Gurugram |Dr. Lokesh Dr.Punam Kuchlan, PS5 (Seed |Rs.12,08,280
Title: Kumar Meena, |tech ﬂDng‘y"} (For two YeOrs
To evaluate the bio efficacy | Scientist Dr.Rajesh Vangala, Scientist  |ie, kharif 2025 &
of PIX-20042 50% WG (Entomology) {Plant Breeding) kharif 2026 )
against insect-pest of Dr.Sanjiv Kumar Scientist
soybean, phytotoxicity on {(Plant Pathology)
crop and effect on notural
enemies and yield

3 Insecticide India Ltd Delhi | Dr. Rajpal Cr.A.Raomesh Rs. 910,200
Title! Bio-efficacy field Trial |Meena, PS5 Dr.Prince Choyal (For two years
for evaluation of 1IL 355 {.&gronomy} mMr.Hemant Maheshwari i.e, kharif 2025 &
against Grasses sedges kharif 2026
and breadlieaved weeds in
Soybean for two seasons
(Kharif 2025 & 26) at ICAR-
MSRI, Indore

4 Eayer Crop Science Dr. Prince Dr.Gyanesh Satpute Rs 537018
Limited, Indore Choyal Prsciantist{Plant Brasding & Genatics) | (For one season
Title: Scientist (Plant Dr.V.Natraj, Scientist (Plant kharif season
Bio-efficacy studies of Physiclogy) Breeding & Genetics) 2025)

Mr.Hemant Maheshwari,
Scientist{Agri. Microbiology)

aifds affd=T 2025

Technology management & Commercialization

A. The institute ABl centre signed MoUs with following Farmer Producer Crganizations of Maharashtra

DETAILS OF THE CONTRACT RESEARCH TRIALS DURING kharif [Rabi 2025-2026

[Ref: ICAR Rules and Guidelines for Professional Service Function

{Trc:lining, Consultancy, Contract Research and Contract Service)-2014]
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13

Various Official Luanguage Implementation Activities at the Institute during the Year 2025

The Indian Constitution establishes Hindi as the
official language of the Union, and Part 17, Article
351 of the Constitution mandates that the official
language, Hindi, be developed in such a way that
it is capable of expressing India's diverse culture.
Therefore, Hindi's role as an official language is
extremely important and fraught with
responsibility. Toward this objective, the ICAR-
Mational Soybean Research Institute, Indore, is
implementing numerous programs to promote
the official language, Hindi. These programs are
evident in the progressive progress in the field of
official language implementation at the National
Soybean Research Institute, which is proving
highly beneficial in the progressive use of the
official language. A brief description of the
activities being undertaken in this area is as
follows:

(a) compliance with the Official Language Rules,
1976: The officers and employees of the Institute
write notes and perform other official functions in
Hindi as per sub-rules (1) and (4) of the Official
Language Rules, 1976.

(b) Quarterly Meetings of the Official Language
Implementation Committee:

« First Meeting: April 7, 2025
» Second Meeting: July 7, 2025
* Third Meeting: October 8, 2025

(¢) Hindi Workshops: Hindi workshops are
organized in the Institute to address the problems
faced by the officers and employees of the
Institute while working in Hindi. Furthermore, the
main objective of organizing these workshops is
to develop the use of Hindi from the simplest to
the simplest. Therefore, at least one Hindi
workshop is organized every quarter to promote
the practice of working in Hindi among all cadres
of the Institute. For this purpose, workshops are
organized according to the relevant subject.

(d) Training: To promote the official language, all
training materials are provided in Hindi to

aifds affd=T 2025
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farmers and trainees at the Institute.

(e) Weekly Advisory: The Institute issues weekly
advisories to farmers and other soybean
producers on vdrious soybean production
technigues, which are issued bilingually.

(f) Bilingual Form Translation: The Institute is also
in progress translating various letters and forms
used in official work. This includes bilingual
printed versions of all types of letters and forms,
including daily and frequently used letters and
forms. This work is a permanent and fundamental
achievement towards the implementation of the
official language.

(g) submission of Quarterly Official Language
Reports: The Institute reports details all work
related to the official language Hindi through
quarterly Hindi reports, sent online and via dual
postal service to the concerned departments. All
relevant sections of the Institute make an active
and commendable contribution inimplementing
this work.

(h) section 3(3) of the Official Languages Act,
1963: Documents covered under Section 3(3) of
the Official Languages Act, 1963, such as general
orders, notifications, press releases, contracts,
licenses, permits, tender forms and notices,
resolutions, rules, etc., are published bilingually
(in Hindi and English) in the Institute, ensuring
consistent adherence to the Official Language
Guidelines.

(i) Unicode Facility: To encourage the interest of
the Institute’s officers and employees in working
in Hindi, Hindi Unicode has been provided on all
computers, enabling the entire Institute to
progress in the same direction through a
common font.

(j) Emergence of Original Writing: Along with
various activities related to the Official Language,
the Institute has a unique interest in providing a
two-pronged dimension to original writing. They
contribute their writings to the magozine
“Soyvritika” published by the Institute.

_
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5.No. | Date Topic Guest Speaker
1. Scientific  approach to | Shri Girendra Singh Bhadoria "Pran”
March 20, 2025 | Devanagari script and its
impact
2. Mr. Anurag Shakargae, Senior Translation
July 09, 2025 kanthasth 0.2 Officer, Central Goods and Services Tax
Commissionerate, Indore
3. SEPIZE-‘H'.I.IJE‘I’ ]{]+ Dfﬂc[al Lﬂnguage Act g_ud Shl'j Iltfip'ul'ﬂ.ri I_al Shﬂmﬁﬂ-. Retlred {‘hlef
2025 Implementation Manager, State Bank of India, Indore
4 e .| Mrs. Suparn Dasgupta
December 4, gllemmllrnldliif:jflgz:inic'h??f Director of Official Language
2025 P Indian Council of Agricultural Research, New
Government of India Delhi =

The institute was inspected by the Second Sub-Committe of the Parliomentary Official
Language Committee on 04.07.2025

Guest speaker Mr. Girendra Singh Bhadoria
“Pran”. Delivered lecture during the Hindi
workshop organized on March 20, 2025

ICAR-National Soybean Research Institute,
Indore

Hindi Pakhwada 2025 Report: September 1-17,
2025

The Hindi Pakhwadawas organized at the ICAR-
National Soybean Research Institute, Indore, from
September 1-17, 2025. The Hindi Pakhwada
program was presided over by the Institute's
Director, Dr. Kunwar Harendra Singh. Through the
Hindi Pakhwada, our endeavor has been to
continuously increase the interest of the

aifds affd=T 2025 (118

Chief guest Mr. Anurag Shakargae was
Gust Speaker for the Hindi workshop organized on
09 July 2025

Institute's scientists, officers, and employees in
working in Hindi, and to ensure the progressive
development and promotion of the official
language, Hindi. Following the Council's guidance
and maintaining the prestige achieved by the
Institute in the field of Hindi, "Hindi Pakhwada
2025" was organized with great enthusiasm from
September 1-17, 2025. Various competitions were
organized during the Hindi Pakhwada.

The inougural ceremony of Hindi Pakhwada-
2025 was held on Ist September 2025 in the
Director's Committee Room of ICAR-National

Annual Report 2025
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Soybean Research Institute, in the presence of
Chief Guest Dr. Dheeraj Singh, Former Director,
ICAR-Indian Mustard Resedarch Institute,
Bharatpur (Rajasthan) and Director and
Chairman, Official Language Implementation
Committee of the Institute Dr. Kunwar Harendra
Singh, Dr. Poonam Kuchlan, Principal Scientist and
Officer-in-Charge (Official Language); Section
In-Charge - Crop Production; Dr. BU. Dupare,
Principal Scientist and Section In-Charge - Crop
Protection; Dr. M.P. Sharma and Section In-
Charge - Crop Improvernent Dr. Anita Rani. First of
all, the Director of the Institute, Dr. Kunwar
Harendra Singh welcomed the Chief Guest Dr.
Dheeraj Singh, Former Director, ICAR-Indian
Mustard Research Institute, Bharatpur
(Rojasthan) with a bouquet of flowers. Dr.
Poonam Kuchlan, Officer-in-Charge, Official
Language, provided detailed information about
the various competitions scheduled during Hindi
Pakhwada 2025. Chief Guest Dr. Dheeraj Singh
briefed the staff and officers on the importance of
Hindi and its role in daily work. During the event,
the Institute’s Director, Dr. Kunwar Harendra Singh,
encouraged the staff and officers to dedicate
themselves to the progressive use of the official
language, as well as to research, dissemination,
communication, and criginal writing, including
research papers and technical writing, 100% in
Hindi. He emphasized the need to enrich Hindi
through continued use and dedication to it within
the Institute, and to utilize it in daily work. A Hindi
workshop was also organized as part of Hindi
Pakhwada 2025, with the chief guest being Mr.
Tripurari Lal Sharma, retired Chief Manager, State
Bank of Indig, Indore. He delivered a lecture on
"Hindi Official Language Act and Implemen-
tation.”

Various Competitions to be Held During Hindi
Pakhwada 2025|

On September 3, 2025, at 3:00 PM, a Hindi Shruti
Lekhan Competition was organized for the
Institute's skilled Assistant Grade employees. It
was conducted and judged by Mrs. Jyoti Meena,
Technical Officer, and Mrs. Privanka Sawan,
Assistant Administrative Officer.

On September 4, 2025, at 4:.00 PM, an Original
Hindi Slogan Competition (Topic: "The Potential of
Soybean in the Indian Circular Economy and its
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Role in Food Use for Improving Human Health")
was organized. The judges for this competition
were Dr. M.P. Sharma, Principal Scientist, and Dr.
G.K. Satpute, Principal Scientist.

On September 8, 2024, at 4:00 PM, a Hindi Essay
Writing Competition (Topic: “The Role of Official
Language Hindi in the Changing Digital Era’) was
organized for all the Institute employees. The
judges for this competition were Dr. Poonam
Kuchlan, Principal Scientist, and Dr. B. U. Dupare,
Principal Scientist.

On September 10, 2025, a Hindi workshop was
organized at the Institute. The chief guest was Mr.
Tripurari Lal Sharma, retired Chief Manager, State
Bank of Indig, Indore. He provided detailed
information on the topic "Hindi Official Language
Actandits Implementation.”

On September 12, 2024, a note-writing
competition in Hindi was organized for all the
Institute’s employees. The judges for this
competition were Mr. Ganesh Meena,
Administrative Officer, and Mr. Avinash Kalnke,
Assistant.

On September 17, 2025, the closing and prize
distribution ceremony of the Hindi Pakhwada
program was held. All eligible participants were
honored with prizes. On the successful conduct
and completion of the program, the Institute’s
Director, Dr. Kunwar Harendra Singh,
congratulated and wished all the participants
and urged them to work more in Hindi.

The Hindi Pakhwada-2025 Prize Distribution and
Closing Ceremony was held with great
enthusiasm on September 17, 2025. The program
was presided over by the Institute’s Director, Dr.
Kunwar Harendra Singh. The welcome address
and a brief report on Hindi Pakhwada 2025 were
presented by Dr. Poonam Kuchlan, Principal
Scientist and Officer-in-Charge, Official
Language. The Institute's Director presented
prizes and certificates to all the winning
participants. He encouraged the winning
participants and praised the officers and
employees for their work and progressive
development of Hindi. The Prize Distribution and
Closing Ceremony was conducted by Mr. Shyam
Kishore Verma.

_
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GLIMPSES OF HINDI PAKHWADA 2025
o "'1.‘-._

F

Inauguration of Hindi Pokhwada 2028 by Organization of Hindl workshop ¢
Chief Guest Dr. Dheeraj Singh Chief Guest Mr. Tripuraral Lal Sharmo
Ex. Director, ICAR-1IR MR Retired Chief Manager, SBl, Indore on 10.029.2025

I,

The institute staff attended the on 03.02.2025 o “Shrutilekhan Compettion”
Hindi Workshop programime o rgani zed did i ng in Hindl was organized for skilled
Hindi Fortnight Programime. assistant grade employees of the institute.

SF o

T L T N ARRLATH TN TTTURT Dl
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Essoy writting competition Organising a Note-Writting competiton
(Topic: The nature of the officidl language inHindi on 12.09.2025.
Hindi in the changing digital era.

The valedicgtory and Prize Distribution Distribution of awards o the winners of
function of Hindi Pakbwaoda - 2025 Hindi Pakhwada - 2025 duing valedictory
was held on 7.09.2025 function on 17.09.2025
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Infrastructure Facilities created and upgraded 14
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Important committees 16
Institute Management Committee

Rule Name & Designation
86 (a1 The Director, ICAR-NSRI, Indore
s {u::} 2 ShriM Selvendran, Commissioner & Director, Department of Agriculture, Bhopal
Representative - Dr. Rojendra Prasad Parmar, Assistant Director
Directorate of Farmer Welfare and Agricultural Development, Madhya Pradesh
66(a)3 Commissioner & Director, Office of Commissioner of Agriculture, Pune, Maharashtra.
66 (a) 4 Vice Chancellor, Rojmaota Vijoy Raje Sindhiva Krushi Vishwaovidhyalyo, Roce Course
Rood, Gwalior- 474002
66 ()b Representative - Dr. Bharat Singh, Dean, College of Agriculture, Indore
1. ShriRajkumar Patel(Virendra)
Add: Villoge Suratlal Jonpod Panchayat, District: Jabalpur (P)
2. shriChanbasappa (Ajit) Buburao Nadagadalli
Add: Kosaba Nool, Taluka- Godniglaj Dist-Kolhapur—416551 (Maharashtra)
66(a) 6 1. Dr.O.P.Premi, Frincipal Scientist {Agronomy)
ICAR-Indian Institute of Soil and Water Conservation Research Centre, 3-4
Madhya Marg 27 a Sect-227 Chandigarh-180019.
1. Dr.5.K.Jha, Frincipal Scientist (Cilzeed & Pulses), Crop Science Division, Room
no. 422, ICAR, Krishi Bhowan, , Mew Delhi-110007
2. Dr.Naveen Singh, Frincipal Scientist (Plant Eireeding}, Division of Genetics,
[CAR-1ARI, Mew Delhi-110 012
3. Dr.Yashvir Singh Shivay, Principal Scientist, Agronomy, Division of Agronormy,
ICAR-IARI, MNew Delhi-110 012
4. Dr.K.C.Sharma, Principal Scientist & Head, ICAR-IARI, RS, Indore
66 ()7 | The Assistant Director General (O&P) Krishi Bhowan ICAR, New Delhi
CEREE] SeniorFinance and Accounts Officer, ICAR-1155, Nakibagh, Berasia Road, Bhopal{M.F.)
66 (o) @ | The Administrative Officer, ICAR-IISR, Indore, o -
Senior Finance and Accounts Officer, ICAR-IISS, Nabibagh, Berasia Road, Ehopal{M.F.}
The Administrative Officer, ICAR-IISE, Indore

Research Advisory Committee (w.e.f.07.06.2023)

Rule Name & Designation
Chairman | Dr.S.K.Datta, Former DDG (CS), ICAR & Former VC, Visva-Bharti
University, Santiniketan, West Bengal
Mermber Dr. 5.R. Bhat, Retired Principal Scientist & Professor,
ICAR-Mational Institute for Plant Biotechnology, Mew Delhi
Mermiber Dr. Masood Ali, Former Director, Indian Institute of Pulse Research (ICAR-IIPR), Kanpur, UP
rMemiser Dr.V.K.Baranwal, Motional Professor {H‘irulogy}, Division of Flant Pathology, |AR], Mew Delhi
Memizer Dr.Ashutosh Upadhyay, Professor, Department of Food Science & Technology,
MIFTH Industricl Estate, Kundli, Sonipat, Haryano
MMemizer Dr. K.H.5ingh, Director, |CAR-Notional Soybean Research Institute,
Khondwao Road, Indore
Member Dr. Sanjeev Gupta, ADG. (Oil Seeds & Pulses), ICAR, Krishi Bhawan, New Delhi
hWemiber Dr. Milind Ratnaparkhe, Frincipal Scientist (Flant Biotechnology), ICAR-National Soybean
Secretary Research Institute, Khandwao Road, Indore
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Other Committees of Institute

1.

31

4.

official Language Implementation
Committee

Director, ICAR-IISR (Ex-officio Chairman)
Dr, Punam Kuchlan

Shril. B Khan

Administrative Officer

Finance & Accounts Officer

Institute Technology Management
Committee (ITMC)

Director, ICAR-ISR (Chairman)

Dr. J.B. Singh, 1ARI RS, Indore

Dr. Anita Rani

Dr. Savita Kolhe

Dr. Punam Kuchlan, I/ c PME

Dr. Giriraj Kumawat

Dr. M.P. Sharma, Member secretary (1fc ITMU)
Priority Setting Monitering and Evaluation
(PME) cell

Dr. Punam Kuchlan (Chairperson)

Dr. Raghvendra Nargund

Dr. Sanjeev Kumar

Dr. Vishal 5. Thorat (W.EF. 4-12-2025)

Mr. RM. Patel (W.EF. 4-12-2025)

Shri LR Khan

Dr. V. Nataraj (Member Secretary)
Purchase Advisory Committee (PAC)
Dr. A Ramesh (Chairman)

Dr. Rajpal Meena

Dr. Prince Choyal

Dr. V. Natarag]

Finance & Accounts Officer
Administrative Officer (Member Secretary)
Human Resource Development Committee
Dr. Milind Ratnaparkhe (Chairman)

Dr. Savita Kolhe

Dr. Hermant Maheshwari

Consultancy Processing Cell (CPC)

Dr. M.P. Sharma (Chairman)

Dr. Mrinal Kuchlan

Dr. Savita Kolhe

Finance & Accts. Officer

Administrative Officer

Dr. Raghvendra Nargund (Member Secretary)

aftes aleEes 2025 |

7. Student Affairs Committee & Higher Study

Committee

Dr. Sanjay Gupta (chairman)
Dr. Gyanesh Kumar Satpute
Mrs, Jyoti meena

8. Technelogy Transfer and Extension
Activities Committee
Dr. B.U. Dupare (Chairman)
Dr. Rakesh Kurmar Verma
Dr. Lokesh Meena
Dr. Sanjeev Kumar
Mr. S.K. Verma (Member Secretary)

9. Estate and Guest House Management
Committee
Dr. Gyanesh Kumar Satpute (Chairman)
Mr. 5. K. Verma
Sh. R.C. Shakya
sh. O.P.Mishwakarma
Ms. Jyoti Meena
Ms. Priyanka Sawan, (Member Secretary)

10. Publication Committee (Annual Report |
Newsletter)
Dr. B. U. Dupare (Chairman)
Dr. Punam Kuchlan
Dr. V. Natargj
Or. Raghavendra Nargund
Dr. Sanjeev Kurmar

M. Library Advisory Committee
Dr. Anita Rani (Chairperson)
Dr. Punam Kuchlan
Dr. V. Natara)
Administrative Officer
Finance & Accounts Officer
Shri R. M. Singh, (Member Secretary)

12. Foreign Deputation and Higher Study
Committee
Dr. Milind B. Ratnaparkhe (Chairman)
Dr. Savita Kolhe
Dr. Raghavendra Nargund
Administrative Officer, (Member Secretary)

_
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13. Works Committee
Dr. G. K. Satpute (Chairman)
Dr. Raghvendra Nargund (Co-Chairman)
Dr. Vangala Rajesh
Finance & Accounts Officer
Administrative Officer
Mr. S.K. WVermao, Estate Officer
(Member Secretary)

14. Agriculture Knowledge Management Unit
Dr. Savita Kolhe (Chairperson)
Dr. B.U. Dupare
Mr. I R. Khan

15. Women's Complaint Committee on Sexual
Harassment
Dr. Punam Kuchlan (Chairperson)
Ms. Privanka Sawan
Ms Jyoti Meena
Third Party Representative
(To be nominated as &when required)
Administrative Officer
16. House Allotment Committee
Dr. Gyanesh K. Satpute (Chairman)
Dr, Giriraj Kumawat
Dr, Rakesh Kumar Vermao
Shri S.K. verma, Estate officer
Finance & Accounts Officer
Administrative Officer (Member Secretary)

17. Centralized Public Grievance Cell and
Monitoring Systems (CPGCMS)
Dr. Vineet Kumar, Chairman

18. Store Management Committee
Dr. Nikhlesh Pandya, Chairman
Ms. Seema Chauhan

19. Liaison Officer (SC/ST/OBC)
Dr. Punam Kuchlan (5C/sT)
Dr. Savita Kohle (OBC)

20. Security Cell
Mr. Ganesh Kumar Meena
(Chairman, wef. 04.08.2025)

Mr. Rishap Kumar
Shri R. C. Shakya, (Member Secretary)

21. Farm Management, Price Fixation , Farm
item Disposdal Committee
Dr. MK Kuchlan (Chairman)
Dr. Rakesh Kumar Verma
Store Officer
Finance & Accts. Officer
S Administrative Officer
Dr. V.P.S. Bundela, (Member Secretary)

E
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Sport and Staff Welfare Committee

Dr. Rakesh Kumar Verma (Chairman)

Sh. 5. K. Verma

shri. R. C. Shakya

Ms. Seema Chauhan

Ms. Priyanka Sawan, (Member Secretary)

23. Swachh Bharat Abhiyaan Committee

Administrative Officer (Chairman)
Mrs. Jyoti Meena

Dr. D.N. Baraskar

Shri R. C. Shakaya

Finance & Account Officer

Shri 5.K. Verma, Estate Officer
(Member Secratary)

Press & Media Committee

Dr. B.U. Dupare (Chairman)

Dr. Savita Kohle

Dr. Rajpal Meena

Shri 5.K. Verma (Member Secretary)

25, Vehicle Management Committee

Dr. G. K. Satpute (Chairman)
Dr. Lokesh Meena
Shri R. M. Singh (Member Secretary)

26

b

Physical Verification and Condemnation
Committee

Or. M. P. Sharma (Chairrman)

Dr. Raghavendra Nargund

Mr. S. K. Verma

Mr. O.P. Vishwakarma (Store Officer)

Ms. Priyanka Sawan, AAD (Member Secretary)

27. Tender Committee

Dr. Savita Kolhe (Chairperson)
Or. Prince Choyal
Dr. Hemant Maheshwari

28

Local Purchase Committee
Dr. Rajpal Meena (Chairman)
Dr. Rakesh Kumar Verma

Mr. R. C. Shakya, Indenter
Adrministrative Officer
(Member Secretary)

e
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PERSONNEL

16

S.No. Name Designation
1. Dr. Kunwar Harendra Singh Director
2. Dr. Anita Rani Principal Scientist
3. Dr. Sanjay Gupta Principal Scientist
4, Dr. Mahaveer Pd. Sharma Principal Scientist
5. Dr. Vineet Kumar Principal Scientist
B. Dr. Ramesh Aketi Principal Scientist
7. Dr. Buddheswar U. Dupare Principal Scientist
B. Dr. Savita Kolhe Principal Scientist
9. Dr. Milind. B. Ratanparkhe Principal Scientist
10. Dr. Raj Pal Meena Principal Scientist
1. Dr. Gyanesh K. Satpute Principal Scientist
12, Dr. Punam Kuchlan Principal Scientist
13. Dr. Mrinal Kanti Kuchlan Senior Scientist
14, Dr. Giriraj Kumawat Senior Scientist
15. Dr. Vishal Shankar Thorat Senior Scientist
18. Shri Ram Manohar Patel Scientist (SG)
17. Smt. Neha Pandey Scientist (SS)
18. Dr. Lokesh Kumar Meena Scientist (53)
19. Shri Hemant S Maheswari Scientist (SS)
20. Dr. Rakesh Kurmar Verma Scientist (55)
21. Dr. Prince Choyal Scientist (SS)
22, Dr. Sanjeev Kumar Scientist
23. Dr.Vennampally Nataraj Scientist (5S)
24, Dr. Vangala Rajesh Scientist (55)
25. 5h Kamble Viraj Gongadhar Scientist
26. Dr. Raghavendra Nargund Scientist (SS)
27. Dr. Aalok Shiv Scientist
28. Sh Ganesh Kumar Meena Administrative Officer
29, Sh Ashutosh Finance and Account Officer
30. smt. Privanka Sawan Assistant Administrative Officer
3l Sh Ravi Shanker Kumar Assistant
32. Sh Avinash Kalanke Assistant
33. Sh Anil K. Carrasco Assistant
34, Ms Diksha Assistant
35. Ms Anupama Kumari Assistant
36. Sh. Raghu Nath Singh Chief Technical Officer
37. Dr. Nikhilesh Pandya Chief Technical Officer
38. Dr. V.P.S. Bundela Farm Manager
agq Sh Shyam Kishor Verma Assistant Chief Technical Officer
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S5.No.

40,
41,

42,
43.
44,
45,
48,

47,
48,
49,
50,
5l

52,
B3.
54,
5b,
56,
57.
58,
59,
&0,
61,

62,
63.
64,
65.
66.
&7.
68.

Name
Sh Omprakash Vishwakarma
Sh Rakesh Chandra Shakaya
Sh Irfanur Rehman Khan
sSmt. Jyoti Meena
Miss. Seema Chouhan
Mr Anurodh Jain
Mr Rishap Kumar

Smit. Naki Bai
sh. Jalam singh
Sh. Balvir Singh
Sh. Sanjeev Kumar
Smit. Raida Bai
Smit. Kamli Bai
Smit. Fulki Bai
Shri Mangi lal
Shri Deepak
Smit. Sagari Bai
Smit. Rumli Bai
Smit. Meera Bai
Smit. Romu Bai
Smt. Teju Bai
Smit. Sarita Bai
Smit. Parvati Bai
Smt. Sangeeta Bai
Smt. Surja Bai
Smt. Sagar Bai
Smit. Rekha Bai
Smit. Antar Bai
Smt. Mangi Bai

Designation
Technical Officer
Technical Officer
Sr Technical Officer
Sr Technical Assistant
5r Technician

Technician
Technician

Skilled Supporting Staff

Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff
Skilled Supporting Staff

Joining, Promotions, Transfer, Superannuation

5.No. | Name Post Date of Joining
1. Mz Anupama Kumari Assistant 05.03.2025,

2. Dr. Vishal Shankar Thorat sr Scientist {Agricultural Economics) 26.06.2025

3. " Dr. Aclok Shiv Scientist (Genetics & Flant Breeding) 07.07.2025

4, Shri Ganesh Kumar Meena | Administrotive Officer 04.08.2025
Promotion :

1. Shril R Khan, Technical Officer (T-5) promoted to the post of Sr Technical Officer
(T-6) w.ef 3110.2023
2. Dr. Giriraj Kumawat, Sr Scientist (Level 12) promoted to the post of SrScientist (Level 13 &)
w.ef 01.08.2022
3. 5h Hemant Singh Maheshwari, Scientist promoted to the post of Scientist (55) w.ef. 01.01.2022
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Transfer

S.No. | Name ofthe employee | Post Transferred to Date of Transfer

1 Dr. Shiva Kumar M. 5Sr. Scientist ICAR-IIHR, Bangaluru | 13.06.2025

2 Shri Saurakbh Meena Senior Administrative | ICAR-ISS, Ehopal 04.08.2025
Officer

' mnn N AL suTBE..‘] RES

-NATIONAL a‘fﬁ EAN EEEAHEH

R-NATIONAL %;AN SEARCH |
F.A 4. - fmﬂ =t

Superannuation

S.No. | Name ofthe employee Post Date of Retirement
1 Shri Sanjaoy Kumar Pandey Chief Technical Officer | 31012025

2 Shri Billber Singh Senior Technician 31012025

3. Shri Francis Domasus Technical Officer | 30.04.2025

4 smt Chunki Bai Skilled Supporting Staff | 30.04.2025

- Nz

)

(f) Following Staff members were granted financial upgradation under the MACP Scheme
during the pericd since last IMC:3rd MACP Shri Avinash Kalanke Assistant Level 7
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