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| have great pleasure in presenting the
Annual Report of ICAR-Indian Institute of
Oilseeds Research (IIOR) for the year 2024
that covers the significant achievements
made under research, extension and
training activities of the institute. Few of
the promising technologies and research

achievements are highlighted below:

During 2024, Institute released/notified: TilhanTec
ICH-6 (castor hybrid), TilhanTec SUNH-2 (IOSH-460)
(sunflower hybrid); ISF-123-sel-15, ISF-300 (safflower
variety) and TilhanTec Til-1 (IOS-1101) (sesame
variety).  Sunflower hybrid, TilhanTec SUNH-3
(IIOSH-434) was identified by VIC. A total of 248.24 q
of breeder, certified and TL seeds of castor, sunflower,
sesame and safflower were produced. In order to
facilitate technology spread, 22855 demonstrations
(FLDs) were conducted on four oilseed crops
(sunflower, castor, safflower and linseed) and oilseed
based cropping systems and as part of area expansion
of sunflower in paddy fallows.

In each of the mandate crops, promising genotypes
identified, some of them are in advance testing stages
and some are ready for all India coordinated trials.
The Institute is playing a pivotal role in germplasm
conservation by maintaining the accessions of different
mandate crops, their multiplication and supply to
other researchers.

In castor, a new inbred line K18-33-2, a good
general combiner for different traits, an experimental
hybrid, ICH-1824 with high seed yield, 6 accessions
with moderate tolerance to reniform nematode were
identified. Nine genotypes resistant to capsule borer, 2
resistant to leathopper, 2 highly resistant to whitefly, 2
highly resistant (nil reaction) to root rot were identified.
Two putative QTLs linked to capsule borer resistance
were mapped, few parameters to get efficient
transformation using the regeneration protocol were

Preface / U=dra=T

981 9y 2024 & 17 STSHICIHR-ARAR ferete
ST AT (TTSITSINIINR) Bl ATy RAre
TR PRl §Y 3TUR 2T 81 el &, T weerr
&I I, IR 3iik gfererr afafafert o
ST WTH Hecaqul SueTfeer! T Seere fpdm
AT 81 P ATASTIeb Ul 3T SFJeer
SUAeET UR AT BT STl T &

af 2024 & SRM, TEAF A TilhanTec ICH-6 (3RS Haw),
TilhanTec SUNH-2 (IIOSH-460) (RS Haw); ISF-
123-sel-15, ISF-300 (P37 fa) iR TilhanTec Til-1
(110S-1101) (fc¥eT feper) o Hev, feieTericdd SUNH-
3 (IIOSH-434) %! U89 VIC SRT ATRI[Id foba 81 e,
RO, [T SR $GA & Pt 248.24 fFaca Iorap,
TEIRIT 3TR Euet S a7 SeutesT o ) HienfidhT R
P! JAUTSrd 1 & 1Y, IR ficleT waar (GRora,
3RS, PG IR 3feTelh) 3iR et e weiet yunferar
TR 22855 00T BRI (THTEST) RN T 7 ik
RIS b & fReeTR o Ry & 0 & o1+ bl el oy o
el TUTTell T JTHBRT & T3

YD T Bt H, JATLTTSTHD S HYReYT T U bt
TS 8, I A B U qRIETull &b AT gRier a=ul 8 iR
T 3IRgeT TR THfaT T F forg JaR 81 e
SIS R H Heeqqut Jfteht T eT & o feia
3IR 3T SIS DT ST STYLT T AT B

NS ¥, U T3 FSS AT K18-33-2, fafir=T e &
foTT U 3BT AT G, o9 §ioT SUST & A1 Udh
RIS R ICH-1824, XATHIT IFP AT & TRT 7egw
TSI dTeT 6 TIIBUIT &1 Y& bl T Hoe A1 o feTg
TRRIE =t SwRey, Teiigredd (cfimhariR) & forg 2 afored,
Hhe AaRGT & forg 2 3rcafiie uferelt, St we & forg 2
srcaferp HieRTE (R Hieha) SiHoRauT BT qgar &r
TS| P IR IRRY § S I ST LI ar 79




developed. Bio-detoxification of ricin and Ricinus
communis agglutinin (RCA) was initiated in Genome
editing project. Conventional fillage and reduced
tillage recorded higher yields with high Rain Water
Use Efficiency, castor + groundnut intercropping
registered highest castor equivalent yield with higher
bacterial population. Growth retardant and harvest
aid chemical for facilitation of machine harvesting
were identified. 7 host differential castor lines and
4 races based on wilt disease reaction on these
differential lines were identified. Highly virulent isolate
For-1 (Palem) possessed eight SIX genes indicating
a positive correlation between number of SIX genes
and virulence potential. Sodium alginate and
lignosulfonate-based compatible bacterial coacervate
formulation was developed and standardized against
R. reniformis and F. oxysporum.

In sunflower, conversion of interspecific derivatives
into new CMS lines is in progress. A putative CAPS
marker in the RGC Ha-4W2a gene, linked to PI1 locus
associated with downy mildew resistance, dominant
SSR marker (ORS 485), a putative marker associated
with powdery mildew resistance was identified.
Tubular ray floret (turf) and white pollen (whp) color
traits, were found to be governed by single recessive
gene without the maternal effect. IOSH-500 was
promoted from AHT-I to AHT-Il during kharif-2024.
A new project was initiated to develop sunflower lines
with powdery mildew resistance through CRISPR-
Cas? mediated editing of Mlo (mildew resistance
locus) gene(s). Presence of Golovinomyces latisporus
inciting sunflower powdery mildew in India was
revealed. Using GIS tools, suitability map of sunflower
for Maharashtra state was developed. Two lines with
resistance to leaf hopper, 6 lines with moisture stress
tolerance, 6 with temperature stress tolerance and 7
with salinity tolerance were identified.

In safflower, 2 entries with high seed yield and oil
content coupled with Fusarium wilt resistance, one
germplasm line (EC-523342) resistant with 0% wilt
incidence, 14 inbreds with 5% Fusarium wilt incidence,
3 wild safflower germplasm lines tolerant and 2 with
moderate tolerance to aphids were identified. Four (4)

germplasm lines for seed yield and 2 germplasm lines

e T, geSTT SICTeplet &1 SUANT ey Parel TRac
T &Y 3 foft e IR fisfid g ) =T ofefe
goiee J MR 3R R I Wi (RCA)
BT FRI-SCIRATtheperT 9% o TRl URURe TS 31k
HH TS A ITe guT SfeT U SEIT B AT FoeT IS
S I, INE! + Fhell STHHIUT = Tl SHaTy] SATelre
&F TS SRS FHAGE ITaaH IUST &9t DIl 7 I g
1 Gfaem & oIy e srerge 3R Herg § FERIT B
foTT AR & yga fY TE) AT BRT fSHRfiRIe e
AT 3R &7 fewfirrer agel wR faee A7 ufafmar
F IMYR R IR Al P Yga™ &Y T3 3T fader
I For-1 (ATet) § 313 SIX S &, S SIX ST
T AT 3R AN & &b §T ABRIHD FEHGH DI
ST Bl ST Tfevmie iR fermRTemIMe-3menia Fra
JFIRAIS PIRIT BRI BT 3717, BT AR T5.
SHTerAIeIRH < faveeg; TRt 3T Hwehiep favam Tl

RO ¥, R-RAIRE Fea=it @ 75 CMS argai
iRl &R T B R IR &1 RGC Ha-4W2a Sfi &
T FHTIIT CAPS HIGR, ST SIS e TRRIE A IS Pl
AP A ST &, T SSR AT (ORS 485), TS HHa
TRRIY § TS T FTIIT HIHR T IgaT bl TS| RO
o, TYETR Y FART () 3R AHE WIT (whp) T A&,
A1 g1 & ST Tebet ToHTelt S g7 FRIfAE arg g
ERIP-2024 P SR [I0SH-500 BT AHT-I ¥ AHT-11 5 3T
SRS faT TR Mo (Fehal ITRTE @) ST (ST &
CRISPR-Cas9 HEIwIT alel USFET o areae & qraedt
e TIRIRIET & AT YRR el Bl AR Rt
foTT U % IS g6 dF T8 offl 9IRT 7 GRoa &
UTSSRI e DT HSHI dTel TIANITIHGHT HACHTRE DT
HISIE T Ul Tl GIS IUHRVI T ST R, TERTG
1Y o foTq GRS bt Suchell obT AT faepfyet fepar
TN URITpae & TfT WCRTET aTel! af arg, T8 o
ARSI dTefl 6 TTg, ST TTa ARSI atet! 7 g
3TR AU AT aTelT 7 SATgT T Iga Bl T3

P H, IoT 15T IS SR et A TAT RgoigH fdee
iRy arelt 2 T, = gk fiee ge areft
TRRIET S aTeT (EC-523342), 5% FuiRad e
ECHT ATeil 14 S5 TSl a7 HRIH SiHised Bl 3 clTgHl
BT e 3iR 2 TS BT Ufthe™ & HicT 7egs Afgsopar




(GMU-7568 and GMU-7581) for high oil (>40%) and
oleic acid content (>75%) were identified. The highest
seed oil content of 53% was observed in progeny PC-
54-4. Early inbred lines with high oil content (>36%)
from the fourth cycle of RIPE were selected for multi-
location evaluation. Ten wild Carthamus accessions
imported from USDA were sown for the acclimatization
and regeneration. Nucleus seed of parental lines were
produced under selfing nylon nets. Parental lines of
hybrids DSH-185 (1705-p22) and ISH 402 (ISF-855)

were multiplied.

In sesame, 18 trait-specific groups of accessions
were identified based on characterization. One non-
shattering accession was identified which segregated
info shattering and non-shattering capsule types.
Determinate plant types were identified which need
further confirmation. A genome editing project has
been initiated to obtain lines with determinate plant
type, non-shattering capsules and high oleic acid seed
oil. In soybean-sesame cropping system, combined
application of FYM, vermicompost and goat manure
(on equal N basis) produced comparable sesame yield
(779 kg/ha) as that of nutrient management through
inorganic sources (815 kg/ha). In finger millet-sesame
cropping sequence, application of NPK + S + limiting
micronutrient B + FYM @2 t/ha resulted in highest
N, P and K use efficiency in both the crops. Resource
mapping using GIS tools, Group/s of reference district
for target districts was identified for sesame, sunflower
and safflower. Similarly, Core districts for sesame
were identified based on AESR based area and yield
analysis. Five genotypes with good seed yield under
moisture stress conditions, 6 with better performance
under waterlogging were identified. Wide cultural
variability of sesame root rot pathogen and effective
Bacillus strains with high antagonistic potential in vitro
were identified. Three genotypes exhibited substantial

resistance to Antigastra catalaunali.

In Niger, progenies developed by pre-breeding with
Ethiopian, USDA and Indian cultivars are in different
segregating generations. Selections with high oil
content (P58-IPS-RMC-163 with 47%) and high 1000
seed weight (P20-F1-HD-RMC-18 with 5.1g) were

qTeft AT & BT H UgAH $Hi T3 5T U & o IR
(4) SIS TAT AT 3o deT SUNT (>40%) 3R 3Mferd
URYS A (>75%) & foTT 2 SHHsed @TgHAT (GMU-7568
3R GMU-7581) &t Ugd™ &Y TS| ey dIft-54-4 7 53%
& Foad ST et B AHT ST TS| RIPE & A 96 A
T I DI T (>36%) ATl TR SIS A1 DI 98-
A1 HeTehT o o T T Tl et 3R Gt
o foTq USDA & STRITIRICT <41 a3 Prefey URusvil 1 gars
&I TS| U TSI & ATNDIT TSI T IedTE Ta-URTIiD
AT STl b SR BT TT I DSH-185 (1705-
p22) 3R ISH 402 (ISF-855) & Uce d21shH1 e U fopam
T

Tt , Stefur-FrerRur & STeR R aRuRIEul 4 18 ur-fafere
I T TSI I 15| U A-AICRIT YINIBUT T qgdTT i
g, Ry QR iR -2 R ater eger HepRT & oo
fopar M feefiRe gial & TRt & yga™ & 1, T
3TRT Gf¥ T e &1 fSefHe HepR & ule, FH-aeRT
qrel PRIt 3R T AT TRIS &S et dret g uTe
R o 1T T S HuTe= TSI 6 1 TS &

HRITEH-forel &t BT TuITely §, ThaTsuH, qHibHIIRG 37N
I T WIS (SRR T & R W) P G AR
FBIEFE AT (815 TN / 8FIR) &b ATT & TN A<
TEE & SRR foieT &t SIS (779 BT / 8FaR) BT ST
fepaml JFM-fereT T et o o, Tl + O + I geH
GIep Fed IRI + ThaTSUH @ 2t/ 8FCIUR T &% A FJIRAT
& URUMRE®T SHT Beiell § STddd ATSeo, HRBIRY
3R UICTRRIA SHAIT SEIcT UTH €31 GIS SRV &b SHINT |
ATE HTRAU, e, TROTE SR g o forg féret fofel
& forg Te fFell b T T TEe i 3| 3T TRE, TSTHAR
TR & 3R IS PRI & SMER W feret & forq g
Tt & uga™ &t 751 T B FHY arelt Ry F et ST
U aTel UTe Yo, STerR1d df RIfr 7 98k U arel
6 SHHSReUT T Ugd hY TS| et Bl ST TS I hr
Y T URacHefierar 3R 37 fact § Soof ufcRrelt emar
aTer T SRYeTT ST Y UgT TSI AN SFydT
TeRReeT deretiarett & Tfcr vate ufeRrer nefefd famm

TSR BRI H, SRR, JUAeIV 3R AR bt &
- gRT fam R ddfor sremT-arerT difeat 3 §1 Soa
et AR (P58-IPS-RMC-163) 47% 31k 1000 &Sl &t




identified. Ideal dose and duration (1% for 12 hr) for
seed treatment with EMS was standardized.

In Linseed, Varieties, Kota Barani Alsi-4 recorded
47% and 42% of oil content respectively at Sagar and
Kanke in multi-location evaluation. SIX new crosses
for improved branching, capsule number and plant
types were executed and 31 crosses were advanced
to the next filial generation. Genotypes with high Fe
(Mukta, Garima), high Zn (Gaurav and JLS 17) and
low Cd (KL 215, JLS 9) content suitable for human

consumption were identified.

Field validation trials of biopolymer-based double-
layer seed coating with bio-agents demonstrated a
12% increase in germination, 22% improvement in
plant vigor in groundnut and a significant reduction in
yellow mosaic virus incidence in green gram. The Cts-
Ls-Th4d coacervate with excellent shelf life (viable and
stable for 180 days at room temperature) effectively
managed sunflower powdery mildew, reducing spore
germination by 96% in vitro and disease incidence
by 86% in vivo. Standardized protocol for synthesis
of entomopathogenic fungi (Metarhizium rileyi and
Beauveria  bassiana) microcapsules by complex
coacervation. Lignosulphonate and chitosan were
selected as the best biopolymers for the synthesis of

EPF microcapsules.

The functionalization of phosphorus sources derived
from DAP was standardized using nanosulphur and
hydrophobic polymers. Lignin-based seed pellets
for sesame have been developed utilizing lingo-
sulphonate as a filler and 30% lIOR-cellulose as a
binder. Blending of sesame and linseed oil in 80:20
ratio was identified as the most suitable combination to
achieve the desired levels of fatty acids and omega-3

composition.

In seed technology studies, sunflower pollen grains
stored at 5°C for 15 days could be successfully used
for pollination in hybrid seed production. Mixing the
pollen grains with saw dust (1:1) did not affect the
pollen quality and efficiency in seed setting. Devices for
pollen collection, pollen application, seed treatment
cum pelleting, were developed. Desiccant @ 80 g/
kg maintained seed viability and vigor of safflower
for a longer period at room temperature. Jaggery

solution (5%) enhanced pollinator activity in safflower.

ST a9 (P20-F1-HD-RMC-18) 5.1 I aTel TRAT &l
UgA Pl TS| SUATH P FrY & SUER & oy Sugde
RGRID 3T 7T (12 B¢ & fe1Y 1%) T AehIgpeT febarr il

ST HT BT H, PIeT RFT R4 T Tg-LAFT
HeTeh H ATR 3R ich H HH: 47% IR 42% creT At
ST I &R AR, PRI AT 3R Ul P PRI P
ferq g Y Hepw i fobu U 3R 31 HeRl BT 3rTedt
A1 YTl § TR ST AT HIHe STHM & folT Sugh
I Fe (a1, TRAT), S99 Zn (TRT 3R JLS 17) iR o7
Cd (KL 215, JLS 9) ATRI aTel STHVReUT 6T Uga & T3

thics AfeTSe TRIEuIl 1 SPROT 7 12% I iy, Fohelr
o O & 31T (RPR) & 22% JR &R T 7 diet Ao
qRRY B T3 H Iecia- g BHI YSfRid Pl IcpE
A AYH (FR & dUHE R 180 AT dp aaerf
3R feR) & AT Cts-Ls-Thad PITRAC 7 YR B
USSR BYi BT TTT & 3 SR fopa, oAy g fag)
o JISTT0] SPROT H 96% 3T Siler & T I T3 H 86%
I FHT 3| Pl PHITARIL GRT GeHIIoID
I (HCTRISR Reld 37k TR SR ATgehiheder
&b TR & oIy HICTnieT BT ADIBRT fhdT TaTl EPF
HIGEPIHRISA & AHINT & fory fermigetine SR R
P TGS FRINTINTR &b B H T 7]

SO I TTH BRI FIT Pl HRITHBBROT P ATRITHR
3R ETgQIIfae UTfeTR T IUANT PRep HIebigpel febar
T foret & forg farfm-amenia et s=f @f fher & w0
H fofM-TGethiMe 37K dT5e) & BT § 30% INTSITSINIIR-
AT DT SHANT R B febar R 81 et 3iik
3TeTelY & el b 80:20 U H 317 &bT thel uRfs 3k
3ITRIT-3 AT & JifeseT =T DT UTH I & foIg ey
SUYh IS b Y GEeHT I

ST HTenfiehT srezrrei o, TGRSR & URFT Ul T 15 AT
o fo1q 5 &Y AT IR GUETT Heeh Fepr d1oT IeuTer
o IR0 & foTQ AohetcTgdes SUART febaT SIT FebalT 81 URTT
VIl T YRI/GRTET (1:1) & AT AT A ORFT Y UreT 3R
dIoT ARET F S@1elT R I SRR el TSI WRIT AIE, WA
SFTIRINT, ST IR HE UlfST & folq Juepvur faepfRyet
fepy Tq Sefiche T 80 ATH/pAT T X A SN R TR
PHR P ATIHI TR A BT fIoT EBRIT 3R 37187 B ol




Candidate entries along with reference entries were
tested for DUS characters in castor, sunflower and

safflower.

The  Niger Portal,
MobileNetV2 for sesame phyllody disease detection,

Knowledge = Management
sunflower germplasm information system (SUNGIS)
was designed for easy retrieval of information by
farmers and researchers. Based on the Genotype-
Yield-Trait biplot approach, sunflower genotypes with
drought tolerance were identified. Impact assessment
of varieties/hybrids showed the superiority of
ICH-5 in Anantapuramu district, Andhra Pradesh. The
economic analysis of castor hybrid GCH-7 in Gujarat
indicated the need for improved strategies to sustain
economic viability of this hybrid. Growth analysis
on sesame productivity across Rajasthan shows the
need of customized technologies and collaboration
with AICRP sesame centers to sustain and improve
productivity. Based on the relative spread (RSI) and
relative vyield indices (RYl), potential districts for
sunflower, sesame and castor were identified. The
adoption index was higher for FLD farmers and yield
gaps 1, 2 and 3 were identified based on the five year
data of frontline demonstrations for castor, sunflower,
safflower, sesame and linseed. Crop diversification of
paddy with sunflower was done in 2000 acres. Bee
keeping in sunflower was introduced and popularized,
resulting in additional yield and income to farmers.
In FFP project, soil and moisture conservation
techniques improved crop resilience, yield and net
retfurns in redgram and groundnut. Integration of
different cropping systems improved farm resilience
and income. A special focus was placed on women
empowerment through customized training programs
in value addition for pulses and oilseeds.

Various capacity building and outreach activities were
conducted under different programs viz.,, FPO, FFP
TSP SCSP. MGMG, NEH Region etc. Furthermore,
the institute celebrated/conducted special programs
such as World Soil Day, National Science Day,
International Women’s Day, International Yoga Day,
Parthenium Awareness Week, Vigilance Awareness
Week, Swachhta Pakhwada, Hindi Pakhwada etc.

Licensing agreements were signed with two firms for
Polymer composition and a process for its preparation.
Fourteen agreements were done between M/s Yaduka
Agrotech Pvt. Ltd., M/s Srikar biotech Pvt. Ltd., TERI,
CAU, MCRC, BIO-WE, VBKVK, Clover Organic,

I b S T ST FebaTT 81 S b °Ie (5%) ¥ PgA
o ORIT TR BT S RS, IR 3R g
ST AU & foTq IHIeaR it o1 wef wfafear &
SISENGUAERIRR

ATSOR Afelel Home Uice, et & Biaret IFT BT aam
ST & Tl MobileNetV2, SRSHET STHCTSH o
TUTET (SUNGIS) @1 fFamT 3iiR elterpafatl gRT e
T A AN & foTq fSTTs fépam rar om Sfiergu-
Aes-oT TEAIC GRDIV P MR TR, YT AT drel
RO STUREUT T Uerer &Y TS feberi/RIepRI b TaTer
AT 7 JATE T2 &b SFFAYRA f3fet F ICH-5 T S8 T
ST, TORIT H 3RST &b HepR GCH-7 b 3MTefep fapeasor
T 3 G hI i FaRIdT Pl §9TY G & folv I8
RUHTIRIIT T TTareged o1 S fpam I oI o et
T IS TR (eI PHT0T = IeaTeehelT b FTY G
3R GurA & forg argferd daial iR gamseitemsdt
T ST & AT AEJNT T ST DT ST 81 ATIET
TR (RSI) 31k AU SUST Jabich (RYI) P IR R,
I TS| ThUCTS!. Tl H STOHT ol Ferchic 31fere o
TefFT & T AT P JATHS! b ATIR TR IS RIS 1,
2 3R 3 &I UEATT b TS| A BIR Wps H RO &b AT
&1 &1 Bl o fafefenRur foba T TR H HYHaE!
UTer % T TRIT BIR 39 ARy ST TR, R
URUFREReY AT @1 AR IuST 3R 3T U6 &3l
THUThUT GRS H, JaT 1R THT TRET bl 7 3RER
3IR el § el Srleld, SUST 3R g A H R
feam =T et Jomferal & ThIehRur 7 Y el
3R 3T H GUR ATl SefeT iR fiete & Jog Fae 4
DI creT UT2A&T0T BRIShHT b HTEH 3 Hieel FeTfcheprur IR
fererey e fem

THSITOS, TS & 31T 3 e At entar fmfor oik
I3 fIfRRIT SRS &Y TSi ST STATdT, FEAT =
ferer 7yt e, RSy faer feaw, sieRTsgly Hfeetr foe,
SRS ANt fiaw, ureifFm SIFRedhdT JHTE, Addhd]
SIFRedhT THTE, Taesdl qRgarsT, &t uEarer ofe S_y
Iy BRI ARG fhul

UTfePR TREAT IR ST AT T HfehadT & foTg &T At
< T TSI TSI OR EaTer by 01 3 agat
WeE wTede forfics, Fa¥ sfiaw aries rede fafies,




NDDB Seva Spoorthi, NAARM a-iDEA and other
public agencies for commercialization of different
technologies, contract and collaborative research. A
MoU was signed with 5 State Agricultural Universities/
other Universities for facilitating Institutional research
and Students training and Research during 2024.

| place on record my sincere gratitude to Dr Himanshu
Pathak, Secretary, DARE and Director General, ICAR,
Dr. T.R. Sharma, DDG (CS), Dr. Sanjeev Gupta, ADG
(O&P), Dr. D.K. Yadava, ADG (Seeds) ICAR, for their
guidance and unstinted support in executing the
mandate of the institute. | express my gratefulness
to the Chairman and Members of Research Advisory
Committee for critical assessment and continued
guidance in improving the research programs
of the instfitute. | also express my gratitude to the
Members of Institute Management Committee for
facilitating smooth functioning and budget utilization
of the institute. My sincere thanks to all the Heads
of Sections, i/c. PME, i/c. TIC, SAO, SFAQO, for their
inputs in compiling the information of their respective
sections. | appreciate the efforts of the editorial team
of the Annual Report in bringing out this publication in
time. The contribution of Smt. J. Gnana Prasuna, STA
for typesetting; Sri P Srinivasa Rao, PS for cover page
design is greatly acknowledged.

Hyderabad / 8RS,
February / ®Ra<t 10, 2025

3Ty, TTEISHT War TR, TAUUaTRGT U-IEEIEy
TSI 1T I Y 2024 6 SR FEATTT JTHETT qoIT
BT & HTRI0T 3R SFTHETT ol Jfem & fo7g 5 75 HiY
frafieneri/er el & | F9siar s w®
BETER U Ul

5 T o AT T fepaTfery e  ARTae 3R Fwguy
T F oy SR & Afa 3iiR AR & HeTfeers
1. feAiY u1ee, IuHEI D (el fasi) Si. 21 3TR.
9l WERID AT (fciefee Td efe) Si. doild THT,
WERISD HEI R (1), SRR Sf. . . I<q P
TIfT 3T TSI eh Rl &) H AL b 2Mer BRIAT
P &R I b fofY HEcayul Jediep iR PRI ATed
o folY SFTUT AellgdR AHAIT P Feer 3R Fawi &
TIfeT 7O SpeTeTall eh Rl gl H AR b FeIRo chrHeDpIST
3IR F9IC IUINT BT LTSI I b [T FEAT HeerT
ST SITHTII bl STHBRT HebfeTet T H 3P FTYC b fo1q
Tl SrgerTT S, TR e, T Ao, wee,
THUHTRN, T 3R e g=are) § 57 UHeH af I7g
R AW F oy aiffes RAIE dr Furedhrr S5 & vt b
RTET PR § ek Ul FSSTS o forq &t oY, sfifeary e,
ot afea i TRTEAT Hi ST &

f

(R.K. Mathur / 3TR.%. ARR)
Director / 9@
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Executive Summary / SRIGRT HARTLT

IRRAT Bl ¥ ugary / ST i 1 ST
SUST S gTeil fPHAaR
> 3RS $I Fax <, TilhanTec ICH-6 &7 It

High yielding hybrids/varieties identified/
released in mandate crops

» Castor hybrid, TilhanTec ICH-6 released and

notified by CVRC for cultivation under rainfed
(Andhra Pradesh, Telangana, Karnataka, Tamil
Nadu and Odisha) and irrigated (Gujarat,
Rajasthan and Haryana) conditions recorded
higher 100 seed weight (32 g), average seed yield
of 1450 kg/ha and oil yield of 684 kg/ha with
resistance to wilt and tolerance to sucking pests

due to its double-bloom nature.

STR.HT. GRT a7 SATLTRE (3ATE <2, I, P,
aferrg 3R anfse) e RifR (ToRT, o
3R efkamm) aRRerfifeal § @t & fog SRt ik
SRR fopam T 81 g 100 ST WR (32 ),
SIA d1ST U 1450 febTT/RFIR AT et SUST 684
fepaT/gerca St &1 TS &1 Ter €1 39 alex U Uepfer
o PR fdee T b Uiy HfcRTer 3R e eblct b Uiy
SESHICRIRE

> Sulnﬂower hybrld,'l"l.lhonTec SUNH-2 (||OSH-46.0) ORI, TERTSS, P, S Wy of < s
re e.ose.d cm.d no’rl.ﬁed by CVRC, for commercial ST 3 i et 3 o1 ST aRT STt
cultivation in Gujarat, Maharashtra, Karnataka, - & )

Andhra Pradesh, Tamil Nadu and Telangana, ok o Tl |, .T|IhanTec SUNH-2
. . (IIOSH-460) =¥ ITSERT Ua fhvt DRSH-1 3R KBSH-

recorded higher seed yield (22.7% and 8.5%) and .

oil yield (26.2% and 27.6%) over the national 446&@1#%%@%%(227% 3R 8.5%)

checks DRSH-1 and KBSH-44, respectively. R T ST (26.2% 3R 27.6%) & B

> Sunflower hybrid, TilhanTec-SUNH-3 (IlOSH-434) aRveeet sgsfefinar et R deaT ¢ FRer
IIOSH-434, identified by the Varietal Identification |y, TilhanTec-SUNH-3 (IIOSH-434) 110SH-434
Committee, recorded higher seed yield (20.2% and o RTSRT 9 {5 DRSH-1 1R KBSH-44 &1 GetT
11.2%) and oil yield (22.5% and 24.5%) over the F e oo dIST ST (20.2% 3R 11.2%) 3R el
national checks DRSH-1 and KBSH-44, respectively. S (22.5% 31X 24.5%) &1 Bl

» Safflower variety ISF-123-sel-15, notified and WWWW'W'3(WWW'434)
released by CVRC during 2024, is recommended ISF-123-sel-15, foRY ¥ 2024 & SR Aol gRT
for cultivation in rainfed areas of safflower in India, CIPKIER] IR SR fopm T 8, R A P & auf
with high oil content (34%), seed yield (1631 kg/ Wﬁﬁ@ﬁiﬁvaﬁaﬁa%ﬁﬂ#mﬁaﬁ
ha), Fusarium wilt resistance and was released to T (34%), ST SUNT (1631 fomI/2aeeR), W\W
the nation by the Hon’ble Prime Minister. foee TfeRTe & 3R S AT Te=eHT Sit gRT IS &

» Safflower variety, ISF-300, notified and released forg S fopar T &1
by CVRC during 2024, is recommended for Wﬁﬂq, ISF-300 T 9¥ 2024 & SR ey
cultivation in both rainfed and irrigated areas WGT@G@H@?W%&TW% WWJ}W
of safflower cultivating states in India with high B A e drar ol gyt aneiRa e Rifud @
oil content (38.2%), seed yield (1796 kg/ha), a5t % Bt ¥ oo srgeiReer fRpart e BT
s oo b SR s . 0o e ke

' g, RO fee & TRy IRRIET 81 597 o &t

» White-seeded sesame variety, TilhanTec Til-1 e et off gRT ¥TSe 3 forg SRy e &

(10S-1101), with high seed yield (959 kg/ha)
and oil yield (350 kg/ha) developed by ICAR-IIOR
Hyderabad, was notified (Gazette GOI, no S.O.
1560 (E) dated 26.03.2024) for cultivation during

SMTSHITAR-3MSITEINAR EeRTEE GRT BRI ST
&IST IUST (959 f/RaeaR) 3iR et SusT (350 famm
BICIR) ATelT A< d1T aTett forer & fdvT, TilhanTec
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rabi-summer in sesame growing states of Zone
| (Karnataka, Maharashtra and Telangana) and
Zone Ill (Odisha, West Bengal and Tamil Nadu).

Castor
Crop Improvement

» A total of 550 accessions were conserved in the
medium-term storage (MTS) of ICAR-IIOR, 800
accessions were rejuvenated, 210 accessions
were multiplied and 125 accessions were supplied
to different AICRP centers.

» Twenty-five new accessions were collected from
Karaikal, Surakudy, Thirunallar, Thenur, Sethur,
and Ambagarathur of Pondicherry state.

> Identified 6 accessions viz., RG-3154, RG-3118-
1, IC-RG-66-825-7, RG-3133, RG-3166 and
RG-3129 moderately resistant against reniform
nematode with an average of 19, 16.3, 19.7,
18.3, 12.7 and 18.0 respectively egg masses/
root similar to that of the resistant check, JC-12.

» Specific metabolites were identified in the
nematode susceptible and resistant accessions

upon nematode infestation.

» The new inbred line K18-33-2, was identified as
a good general combiner for traits such as days
to 50% flowering, number of nodes to the primary
spike, plant height, spike length and effective
spike length.

» An experimental hybrid, ICH-1824, showed
promising results with a 14% and 31% higher
seed yield than the checks ICH-5 and GCH-8,
respectively.

» The inheritance of resistance to capsule borer was
quantitative in two crosses: JC-12 x 48-1 and
DCS-9 x RG-2774. Two putative QTLs linked to
capsule borer resistance in 48-1 were mapped to

chromosomes 7 and 8.

» Afew parameters to get efficient transformation in
castor using the regeneration protocol developed

earlier at lIOR, have been optimized.

» Genome editing project has been initiated to
bio-detoxify ricin and RCA by knocking out these
genes using the CRISPR-Cas? mediated gene
editing approach.

Til-1 (110S-1101) @ T ST arel I5AT SH-|
(@D, AERTSE 31R ASHTHT) 3R IH-11 (3nfgem,
ufye STl IR AferTg) # wel-is & SR Wit &
T Srfergfere febarm 7T 2T (JISTI IR AR, HEAT
TH.37. 1560 (3) f7d 26.03.2024)1

IRST

TRICT TR

>

SMTSHIVRTR-IMENERNRIR & HeaH IRy HSRUT
(THEITE) H e 550 URIEUIT el ARIEFT fdhaT 7T, 800
IRIEUIT T i fhaT T, 210 TRIEUIT e o
fopar T @ik 125 ufrEvl @ fafr=T vemERiteTRuT
el T SMIfT B T

YR 3R QIR ¥ Tod ™ 7Y URIE0r gl 3T g

B: IR &l gdr df TS, 3rfq RG-3154, RG-
3118-1, IC-RG-66-825-7, RG-3133, RG-3166 2IT
RG-3129, S fob YoM G & faog meaw v
& uferieft € R paen 19, 16.3, 19.7, 18.3, 12.7
AT 18.0 BT 31 7, q21 nferrel 9 fdeT JC-12 F
I VST GHHF/STS Bl

P AHAT R AP P UfT Feelier iR
ufeRreft uferger & ffde Aeraienges & gga™
CARIES

TS SIS AlTgT K18-33-2 BT 50% Pl AT Teb b
TTSH DY FE18 31R T TS ST S AR &
foTT Ueh 3Fees AT AT & oY 5 JgaT 1Tl

T URNFI® Fahv, ICH-1824 7 ICH-5 3R GCH-8 &t
T 5 S 14% 31R 31% 377erep &IST Iut b ey
TSI RO 21

PGt IRR P RRIY DT R &1 31 H AHTHD off:
JC-12 x 48-1 3R DCS-9 x RG-27741 48-1 H =g
IR IRIE & S & WA ISt bl TUREH 7 3R
8 TR HY T T 2|

IIOR & & faepfRAel GiofvT HictehicT T SUANT PRch
3RE! H PereT U@ UTH &R & foflv pw ATIS! T
3Fplera fopar T B

CRISPR-Cas9 AeI=fdT dTel 5fi- HUTe GI¥ehIuT &
SYIRT PXeh S SIHT T 78 Preh RfhT 3R RCA &l
SIg-fgch B & foTq S dure aiaiST g0
CARER]
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Crop Production BT IUTST

> Jferdled § auf & I fadvor & drer auf

» Under rainfed conditions with uneven distribution

of rainfall in Alfisols, conventional tillage (CT)
recorded significantly highest seed yield of castor
(1458 kg/ha) which was at par with reduced
tillage (RT) (1372 kg/ha). Among intercropping
systems, the highest castor equivalent yield (CEY)
was registered in castor + groundnut (2409 kg/
ha) intercropping. The Rain Water Use Efficiency
(RUE) was the highest in CT (2.8 kg/ha/mm).
Population of total bacteria and Pseudomonas sp.
was found to be higher (32.8 x 108 cfu/g) in castor
+ redgram intercropping (1:1) under zero fillage.

In  castor, germplasm lines ICI-2800-2, RG-
3060, RG-3067, RG-3090 and check DCH-519
performed better as drought tolerant lines with less

than 1.0 drought susceptibility index (DSI) values

Paclobutrazol @ 40g ai/ha recorded significant
reduction in plant height with on par total seed
yield as that of no spray control. Seed yield
reduction per plant was non- significant with
paclobutrazol spray at 60x45 cm and 90x60 cm
spacing compared to closer spacings of 60x30
cm and 45x30 cm. Application of Paraquat
(Paraquat dimethyl chloride) spray @ 1ml/I before
harvesting desiccated the crop completely and
can be used as harvest aid chemical to enable

machine harvesting in castor.

Crop Protection

» Four castor parental lines viz., R22-64

(P139xP142), JP-96, R22-69 (SI. NO-15) and
NES-6 recorded highly resistant reaction (nil
incidence) and eight genotypes recorded resistant
reaction (<10% incidence) to root rot disease by

sick pot method.

Based on consistent wilt disease reaction,
resistance probabilities and genetic traits, seven
castor genotypes i.e., AP-33, 48-1, AP-48, ICS-
125,1CS-121, DCS-107 and JI-35 were selected
as host differential lines. Four races were identified
among tested isolates collected from different
locations in India based on disease reaction on
these differential lines, with race-2 being the most

prevalent.

afeTie aRRRIRIT &, TRIRS JeTs (CT) 7 3ReT
(1458 fHuT/EacaR) dHi Ioaa ST SUST & B, T
B TS (3RS (1372 fbgm/eeear) & avray ol
SR-h_IeT HUTTferal &, 3RST + Hhell (2409 fepan/
BFCR) RGBT H IJodcH RS THGed U
(CEY) &91 &1 T3] a§T STet SUINT 87T (RUE) CT (2.8
fepg/gercaR/MH) 5 ey affere 2ffl g TS o e
3RS + IRE R-BRAA (1:1) H PeT JacivaT 3R
IS HIRT ISR T TTETET 3AfeIep (32.8 x 108cfulg)
EIERN

SRS H, TG e IC1-2800-2, RG-3060, RG-
3067, RG-3090 3R T& f&+ DCH-519 7 1.0 &
HH T FISLATAT Ferehich (DSI) T b T I
TS GeTEhHT & Y H JEIR Te fpal

40 I TRY s YFaliggiiet & fvsara 4 urer
Bl eTS H Iecl1 BHT aof BT T8, Safcs et sy
U H fesganra T IS (I=or 2T &M 60x30 J+F 3iR
45x30 AT BT 7 g BT o 7 60x45 JHT IR
90x60 THT T & UR YereligeTSiter o fogepra I Hfer
gty dIST JuT A T Hewaqul el offl Pers i uger 1
fiefi/efier Wiade (R1Fde SRR FaREs) o
fSHIa P A AT R T8 eI IRl & 3R
IR T A H A H HTTg & (ol TR T
P BT H SHTT fhaT ST e B

THRICT TR&TOT
> SRSTBIR U dersh 37, R22-64 (P139xP142),

JP-96, R22-69 (SI. NO-15) 3R NES-6 = Rid
dfe faf¥r gRT S de7 AT & Ul e ufoRredt
TRITERAT (I T1eT) SR 313 SwRauT = HF HicRTe
gfIfehaT (<10% =) & il

STTaTRIE &I & ATER UR, AT IRS! SHA5R0T AT
AP-33, 48-1, AP-48, ICS-125, ICS-121, DCS-107
31R JI-35 T 5Ol fqoeed gl & B H AT T
T faveed gl IR T UfIfhaT & SR WR TR A
TP eIt & T ) aieroT fohg Y arTgiterest
IR yonfaar bt g 6 18, HH 3 uomfa-2
HeRY 1feres Traferd eff
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Among the 14 Secreted in Xylem (SIX) genes, ten
complements of SIX genes (SIX-1, SIX-3, SIX-5, SIX-
7,SIX-8, SIX-9,SIX-10, SIX-11, SIX-12 and SIX-13)
were identified in Fusarium oxysporum f. sp. ricini
isolates, with SIX-1 and SIX-8 genes present in all
the isolates. Highly virulent isolate For-1 (Palem)
possessed eight SIX genes indicating a positive
correlation between number of SIX genes and
virulence potential. In JI-35 (susceptible), strong
expression of genes was noticed at 48 hours post
inoculation (hpi) with SIX-8 and SIX-10 showing
the highest expression followed by SIX-11.

The expression analysis of key resistance genes
(PAL, C4HT, C4H2, LOX-1, LOX-3, LOX-4, LOX-
(Castor-
upregulation

5) during host-pathogen interaction
Fusarium) showed considerable
of these genes in resistant genotype (AP-33)
compared to susceptible genotype (JI-35). In
AP-33, C4H1 showed the highest expression
at 48 hours

5 exhibited highest expression at 5 and 10 days

post inoculation (hpi), while LOX-

after inoculation (DAI).

Seed ftreatment with Prochloraz 24.4% +
Tebuconazole 12.1% EW @ 0.1% and T
harzianum 4D 1.5% WP @ 10 g kg’ seed followed
by soil application of neem cake @ 250 kg ha
at 45, 60 DAS recorded the highest wilt disease
reduction of 59.3%, followed by seed treatment
with Tebuconazole 50% + Trifloxystrobin 25%
WG @ 0.1% and soil application of T. harzianum
4D WP 1.5% @ 1kg/100kg FYM at 45, 60 DAS
which recorded the wilt disease reduction of
52.8%.

2,4-Di-tert-butylphenol, a
produced by the rhizobacteria, Bacillus aryabhattai

volatile compound

tested against the endoglucanase enzymes of
Rotylenchus reniformis and Fusarium oxysporum
f.sp. ricini through in silico docking analysis
reported the highest binding affinity against the
enzymes of R. reniformis (-9.0 kcal/mol) and F.

oxysporum f.sp. ricini (-7.4 kcal/mol).

Antimicrobial peptide biosynthesis genes, Bacilysin
and lturin were detected from B. aryabhattai.
These compounds play a major role in inhibition

of the cell membrane of nematodes and fungi.

> W™ H AT 14 (SIX) ST 9, SIX SfHT &

T [P (SIX-1, SIX-3, SIX-5, SIX-7, SIX-8, SIX-
9, SIX-10, SIX-11, SIX-12 3R SIX-13) & Tga
RSN SHIaRARTR f. sp. Rfd] 3TeAleied H HT
TS, R SIX-1 3R SIX-8 - T+T argaiered o
HIS[E 211 ST faveT JMTsdleie For-1 (TeT) H 3116
SIX S HISE 9, ST SIX ST T Her SR fumy
AT & ST HBRIHD TeFa BT Habel <l 2l JI-35
(FaemTeiet) 5, SBIPHRUT F 48 & 1S (hpi) ST DT
Ao STfeafeh <l T8, ™ SIX-8 3R SIX-10 7
HeRY 21feres Tfreufh gl &l

ASTAT-RTSTeh TUS (PECR-FIOTREH) b SR T
gferieft S (PAL, C4H1, C4H2, LOX-1, LOX-3,
LOX-4, LOX-5) & 31f¥egfch fosiwor 7 srfcraderefter
STHICTRY (JI-35) BT T F TRRrel ST (AP-
33) H 37 ST T pTohT gieg T2k AP-33 H, C4H1 T
SIPIERUT & 48 T I1< (hpi) STaTH 3Mffh SR,
Safds LOX-5 7 Sebraxur & 5 3R 10 & a1 (DAI)
JoaaH JffHefh Sl

AIGAIRTST 24.4% + CIDANIA 12.1% $S] @
0.1% 3R 1. BT 43T 1.5% Seegul @ 10 T4
oty fhetiam 19T A 19T SU=R & a1E 1 b @ 250
fepeTmam TIfeT 8aFCaR FaT A SAIHART PR W 45, 60
ST UR 59.3% &I ITacH fee AT B FH aof Bt
TS, 39 a8 DTS 50% + SFATTAeGIfeT
25% SegSi @ 0.1% 3 dIST IR 3R 1. shorra
437 Seegdl 1.5% @ 1 fpeiwm / 100 febeimm
UhATSUH & T 45, 60 SV IR JaT 7 SFJSRINT =
TR 52.8% BT e T T T Bl TR

2,4-S3-TE- TP,  RTIINTCIRET, T
3Rfyg gRT Scufed U@ arsuefier difie, RRTar
37 Riforal ST o & A J fceTad
BT 3R V?gﬁﬁa’:{ ST f.sp. Rfa1 g
TeIeIhIol GolTgAl o faog uRteror febarr ram, o
AR, BT (9.0 el FHaryARn) 3R 7w,
BRI f.sp. R (-7.4 fhalt HARAT) &
TSITSHT & foog IoacH FE SYaT Hf gaT & TS

. oRIMES I MR UeTES SR i,
IR 3R 3gRT @1 ar e =m J Aifie
AP AR Peeh DT PIfIT fTeet! b SFaRTe H T
fPrepT ATl &
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Sodium alginate and  lignosulfonate-based > eI e ok fomAIehIre-aeng e
compatible bacterial coacervate formulation was Gﬁ?ﬂﬂl PITAIC Eﬁlﬁﬁ?{%ﬁ P IR, HBIRT IR
developed against R. reniformis and F. oxysporum . 3iTANTRT % R ReRia fpam 1 o 3k
and the formulation was standardized for the pH, WQH P Siea, TS SO, gerTefierT, e
per cent yield, solubility, per cent entrapment N T N
efficacy 'ond viability of the bacteria in the »fre P
formulation <
Nine castor genotypes viz., 1813-1, 1829-1, > AeRE 7 o, 1813-1, 1829-1, RG-4019,
RG-4019, RG-3005, KH-18-43-2, GCH-4, IPC- RG-3005, KH-18-43-2, GCH-4, IPC-39, ICS-121
39, ICS-121and RG-2466 were found resistant 3f1Y RG-2466 PO A (<10%) & Raefh Hfereft
against capsule borer (<10%). Brown colored 1Y Q1 R T BT aW\’l?f S et &, R-BICTR,
capsule, zero waxy bloom, non-spiny, loose spike 3T Wz 3R ébw-cl\cﬂ & INPRY 3P Fiers
and high pericarp thickness of capsule recorded WW#WW@WI aTferdeeTefet Je
low capsule borer infestation. The castor inbred W(DCS-Q)@&A%WH@TH%W#S@
lines viz., K18-2, K-18-63, K18-10-1, K? 5.3-40-.1 , 61 e o TR, K18-2, K18-63, K18-10-1,
K18-82-2 and GMM-4 were found promising with
<25% capsule damage as compared to 81.4% K18-40-1, K18-82-2 SR GMM-4 <25% W aer
capsule damage in susceptible check (DCS-9). b TR SFTATSTTD T T
Studies on tritrophic interactions of castor > IRST & ST, WW@?WWW
genotypes, capsule borer and its larval (FRTRE ClebreNed) b T3St SeRere W feby 7Y
parasitoid (Eriborus trochanteratus) revealed that T I U el ¥ o & Cldhrevew RN Iansor
E. trochanteratus parasitiation was positively e IRY GehHUT (IR = 0.927") P Hfcera & &rer
correlated with percent capsule borer infestation ABRIHD ©F I TG T, i 3T IRBRY
(r.: O.?27*), .while it does not have any correlation G NS @l Beme 39S ey B a1l el
with b|oph'y5|co| (?horocters of castor genotypes STe 25 el P Y T (3 = 0,692 %)
except pericarp thickness (r=-0.692%).
Castor genotypes viz., BCS-5 and K18-98 were > SR@Q[V soffd BCS5 o B?S:'S @l
found resistant to leathopper with hopper burn ofigfoR & wfr ot T, for SR a
grade of O to 1, while susceptible checks (DPC- IS0 & 1 T, el Facefler 9 et (DPC-9,
9, DCH-177) recorded maximum hopper burn DCH-177) ¥ 0-4 U9 W= 31f¥daH 819 9+ IS 4
grade of 4 on 0-4 scale. o fopar T
Two genotypes, BCS-2, PLM-23-1 (RGP-1) were > & SfFersy, BCS-2, PLM-23-1 (RGP-1) d%he
found highly resistant to whitefly (O on 0-5 scale), Tt & URY e TR UTg T (0-5 TR W)
while the susceptible checks recorded whitefly 0), TR ARRIYETfe 3o v & ipe Tavd) &7
grade of 4 to 5. Significant positive correlation S0t 4 @ 5 ok B 1) oyt o B & T s e
was observed between wax content and whitefly
adult incidence on leaves (r= 0.832*) and FARET % TR FAI (SR = 0.832°) Tt &ifTy 210ft
damage grade (r= 0.897%). (3R = 0.897*) P & HecqqUl FHRICHD HEHH
SICIRIRI
Sunflower
RO
Crop Im a2
> At lIOR, 2336 accessions were maintained in et {EN

> 1IOR & S5 U Shls § 2336 URIUSUN &l
EECRCICRTRIRIB

germplasm management unit
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In the preliminary evaluation trial, two hybrids,
[IOSH-1345 and IIOSH-1337 recorded higher
seed yield while IIOSH-1338 and IISOH-1337
recorded higher oil content than all five private

hybrids.

A Marigold (Tagetes erecta) type mutant has been
identified in the germplasm multiplication field.

Four advanced (BC,F,) interspecific derivatives
viz., PB-120, PB-125, PB-128 and PB-129 with
long duration and high oil content (>40%),
supplied by ICAR-IIOR, Hyderabad to Coimbatore
center, were utilized for conversion into new CMS
lines and material is in BC,F, generation.

A total of 120 advanced (BC,F,) inferspecific
derivatives derived using different accessions of
annual diploid compatible wild species, including
H. debilis, H. argophyllus, H. annuus and H.
petiolaris were supplied to AICRP centres as
breeding material.

A putative CAPS marker in the RGC Ha-4W2a
gene, linked to PI1 locus associated with downy
mildew resistance was identified.

Dominant SSR marker (ORS 485) was identified
as a putative marker associated with powdery
mildew resistance and it showed amplification
only in the susceptible accessions.

Based on seed color study in bi-parental and
multi-parental populations, it was observed
that the seed oil content is not linked to seed
coat color.

Inheritance studies revealed that the traits,
tubular ray floret (turf) and white pollen (whp)
color, in cultivated sunflowers, are governed
by a single recessive gene without the
maternal effect.

One entry, IOSH-500, nominated for initial hybrid
trial (IHT) during rabi-2023-24 was promoted
from AHT-l to AHT-Il during kharif-2024. It
recorded an average of 16.9% and 13.8% higher
seed vyield and 25.6% and 32.3% higher oil
yield over the check hybrids, DRSH-1 and KBSH-
44, respectively. This entry is with high average
seed oil content (>40%) and early, compared to
national checks and other test entries.

A new project has been initiated to develop
sunflower lines with powdery mildew resistance
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through CRISPR-Cas? mediated editing of Mlo
(mildew resistance locus) gene(s).

> A total of 13.7 kg nucleus seed of ARM-243A,
8.6 kg of ARM-243B, 11.0 kg of RGP-100 and
5.4 kg nucleus seed of male parent (RGP-304),
was produced.

Crop Production

» Resource mapping using GIS tools, suitability map
of sunflower for Maharashtra state was developed.

» QOut of 57 sunflower lines studied for moisture,
temperature and salinity stress tolerance, six lines
viz., CBE-COSF-3B, CMS -1010B, HA-228B,
RCR-CMS-38B, HA-224B, HA-89B
tolerance to moisture stress with < 30% yield

showed

reduction and low drought susceptibility index and
six lines (BLR-CMS-250B, CBE-COSF-16B, CMS-
1010B, CMS-79B, DRSF-2B, Tilhan tech SunH-
1) were temperature tolerant with < 30% yield
reduction, while seven lines viz., BLR-CMS-1038B,
BLR-CMS-107B, CBE-IMS-1B, CMS 10028,
[IOSH-434, IOSH-500, CBE-COSF-6B were

identified as tolerant lines for salinity.

Crop Protection

» Multi gene analysis revealed the prevalence of
three Alternaria species (A. alternata, A. burnsii,
A. tenuissima) apart from Alternariaster helianthi
inciting blight in sunflower in India.

» Molecular characterization of powdery mildew
spores collected from different sunflower growing
districts of Karnataka using different gene loci such
as ITS, IGS, PN23 and LSU revealed presence
of Golovinomyces latisporus inciting sunflower
powdery mildew in India.

» Sunflower lines RGP-306 and PI-686819 were
found resistant (MSI of 1.0) and 20 lines were
found moderately resistant (MSI of >1 to 2.5) to
leaf hopper.

Safflower
Crop Improvement

» Two entries with high seed yield and oil content
coupled with Fusarium wilt resistance, ISF-17-18
and ISF-5-11 were nominated to the coordinated
trial 2024 along with short duration variety ISF-
768-19.
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2000 cultivated safflower and 35 wild safflower
germplasm lines were regenerated, packed and
conserved in a medium-term storage module.
705 germplasm accessions were supplied to
different indenters across the AICRP system.

Ten wild Carthamus accessions were imported
from USDA and sown for the acclimatization and
regeneration.

Four germplasm lines for seed yield, two
germplasm lines (GMU-7568 and GMU-7581)
for high oil (>40%) and oleic acid content (>75%)
were identified, out of 65 trait-specific germplasm
lines evaluated.

Among 50 germplasm lines screened for Fusarium
wilt, only one germplasm line EC-523342 was
recorded as resistant with 0% wilt incidence.

Two years of aphid resistance screening resulted
in identification of three wild safflower germplasm
lines (IC-344889, 1C-344882 and 1C-344883)
as tolerant and two safflower germplasm (EC-
522437 and 1C-405896) lines as moderately
tolerant.

The highest range (0.1-58.4 g) for seed yield/
plant was observed in BC,F, populations of GMU-
7634 x 1C-344875 combination followed by Al
x 1C-344900 (0.7-41.0 g). The highest mean oil
content (43.4%) was recorded in GMU-7608 x
IC-344900 followed by GMU-7590 x IC-344883
(41.87%) and GMU-7608 x IC-344883 (41.8%).

In safflower pre-bred materials, no relationship
was observed between seed coat color and oil
content.

In random mating material, the highest range
(0.1-62.99g) was recorded for seed yield/plant
followed by number of capitula/plant (1.0-48.0),
seed oil content (4.5-52.9%) and plant height up
to main capitula (31.2-74.6 cm).

The highest seed oil content of 52.96% was
observed in progeny PC-54-4 followed by PC-
54-10 (50.85%), PC-11-1 (49.00%), PC-323-6
(48.48%), PC-54-11 (48.42%) and PC-469-4
(48.29%).

A total of 28 trait-specific inbreds for high seed
yield, high oil content and high-test weight were
developed from the first cycle of RIPE (maximum

AT PG B 2000 AR a7 FGA B 35 TR
qarghHT bl YrTSHTaIe] X e fepaT 7T TR Fege 3rafer
& YR Higgel H GRfar fbar T GansdTaTRYT
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plot (4.2m?) seed yield: 178.8g; oil content:
40.7%; test weight: 4.5g).

> Elite lines from 3 cycle RIPE were selected from
85 selections and plot seed yield ranged from
110.7 g/p to 186.9 g/plant; oil content ranged
between 33.8% and 43.3%, while the 100 seed

weight varied between 3.5g to 5.6g.

» Early maturing (112-118 days to maturity) lines
with high oil content (>36%) from the fourth cycle
of RIPE were selected for multi-location evaluation

» Pre-bred lines from the cross [C. tincforius (A1) x
(C. tinctorius (Nira) x C. oxyacantha (IP-16)] in F,
generation showed Fusarium wilt incidence (FWI)
from 12.9% to 59%. A total of 14 inbreds showed
05% FWI.

» Seven wilt differentials, six aphid tolerant lines and
eight Alternaria tolerant lines were maintained.

» Nucleus seed of A-133-l, B-133-1, A-133-Il,
B-133-ll, ISF-1, ISF-764 and MGMS-7 were

produced under selfing nylon nets.

» Parental lines of hybrids DSH-185 (1705-p22)
and ISH 402 (ISF-855) were multiplied

Crop Production

> Assessment of resource use efficiency (RUE) and
crop productivity of safflower in different Agro
ecological regions (AERs) through the Decision
Support System for Agro-technology Transfer
(DSSAT) simulation model was attempted and the
model has been calibrated with the diversified
field data sets. Observed and simulated values
of seed yield (except shallow soils), days to 50%

flowering and days to maturity were correlated.

» Five safflower genotypes viz., GMU-2648, GMU-
2644, GMU-2347, 1C-406114 and 1C-337891

were found promising under moisture stress.

Crop Protection

» Different Macrophomina isolates infecting oilseed
crops were assessed for cultural variability.
Molecular analysis of M. phaseolina isolates using
Multi-locus sequence analysis with house-keeping
genes (Tef, Calmodulin, Actin and ITS gene)
revealed 98-100% similarity with M. phaseolina.
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Screening techniques (paper towel, toothpick
infection and sick pot assays) were standardized
to identify dry root rot resistant safflower lines, with
a disease severity scale developed from immune
to highly susceptible. Among 18 safflower lines
tested, two (CGH-20 and CGH-42) were found

resistant.

Three lines (wild species), IC-344889, 1C-344882
and 1C-344883 were found tolerant to aphids
and two lines, EC-522437 and IC-405896 were
found moderately tolerant to aphids consistently
for two years.

Sesame

Crop Improvement

>

1006 elite accessions (268 USDA collection, 288
Minicore accessions, 299 Working Collection
accessions, 27 Photosynthetic efficient lines, 102
Released varieties, 20 Landraces and 2 Wild
accessions (S. radiatum; 2n=64) were augmented
and multiplied

18 ftrait-specific groups of accessions were
identified based on characterization.

Multi-locational  evaluation  of 164 USDA
accessions indicated wide variation for agronomic
traits and the variability range across the locations
indicating significant G X E interaction in the
manifestation of traits. Promising accessions for
important traits were identified under Hyderabad
conditions.

Variations for shattering viz., non-shattering and
delayed shattering, were identified and they can
be further used as genetic resources to understand
this important trait.

One non-shattering accession was identified
which segregated into shattering and non-
shattering capsule types. The non-shattering one
had abnormal capsules, partial sterile seeds,
cup-shaped seeds and cup-shaped leaves with
enations

Determinate plant types were identified and they
need further confirmation.

A genome editing project has been initiated
to obtain lines with determinate plant type,
non-shattering capsules and high oleic acid in
seed oil.
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Crop Production

»

In soybean-sesame cropping system, the pooled
results showed that combined application of FYM
(680 kg/ha), vermicompost (637 kg/ha) and goat
manure (400 kg/ha) (on equal N basis) produced
comparable sesame yield (779 kg/ha) as that of
nutrient management through inorganic sources

(815 kg/ha).

In  fingermillet- sesame cropping sequence,
balanced application of NPK + Boron (B) based
on soil test value produced highest seed yield of
sesame (1384 kg/ha). Highest NUE was noticed
(10.2%) with B2 splits of N. Application of NPK
+ S + limiting micronutrient B + FYM @ 2 t/ha
resulted in highest N, P and K use efficiency in
both the crops.

Resource mapping using GIS tools, suitability
map of sunflower for Maharashtra state was
developed. Group/s of reference district for target
districts was identified for sesame, sunflower and
safflower. Similarly, Core districts for sesame were
identified based on AESR based area and yield
analysis.

Five sesame genotypes viz., 1IOS- 1103, MC-
552, MC- 827, MC- 970, MC- 1037 were found
tolerant with good seed yield under moisture stress
conditions and recorded high SPAD chlorophyll
rmeter reading (SCMR), higher leaf areq,
relative water content (RWC), net photosynthesis,
maximum capsule number and seed yield under
stress conditions

Six sesame genotypes viz.,, 1C-132171, IC-
500325, JCS-DT-26, 1C-500491, 11OS-3
and GT-10 showed better performance under
waterlogging.

Crop Protection

»

Characterization of sesame root rot pathogen
isolates from different locations revealed,
there is wide cultural variability and molecular
characterization using multi  gene analysis
confirmed all the isolates as M. phaseolina at
species level.

|dentified effective Bacillus strains  with high
antagonistic potential under in vitro conditions
against sesame root rot pathogen.

Sesame genotypes 1C-500343, SES-K-20-2027
and PI-170757 exhibited substantial resistance
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to Anfigastra catalaunalis of the tested sesame
genotypes which are promising for breeding
program focused on pest resistance in sesame

Six host plants were tested for contfinuous
mass rearing of leafhoppers under controlled
conditions and eggplant was found to be the
most suitable host for Hishimonus phycitis, while
sunhemp supported the best population growth
and reproductive success for Orosius albicinctus.

Niger

Crop Improvement

>

A total of 340 core accessions were multiplied
and evaluated for 16 quantitative traits and 6
qualitative traits

Pre-breeding with 4 Ethiopian varieties and 12
USDA lines crossed to Indian cultivars JNS-9
and INS-28 were attempted and the resultant
progenies are in different segregating generations.

Around 150 IPS from RMC-2021 were evaluated
for seed yield and oil content along with the
checks. P29-IPS-RMC-138 recorded maximum
plot yield (264.2 g) whereas check IGPN-2004-1
showed 106.5 g.

Selection P58-IPS-RMC-163 recorded 47.16% oil
content. Selection P20-F1-HD-RMC-18 showed
5.06g of 1000 seed weight

|deal dose and duration (1% for 12 hr) for seed
treatment with EMS was standardized in niger.

Linseed

Crop Improvement

>

3281 germplasm accessions were multiplied and
maintained

High oil lines Shilka (38.2%) among released
varieties, NP(RR)-151 (39.5%) and TL 24 (48.2%)
among germplasm panel were identified

Multi-location evaluation of germlasm indicated
that at Sagar and Kanke, among the released
varieties, Kota Barani Alsi-4 recorded 47% and
42% oil content respectively.

Six new crosses including two wide crosses,
Shekhar x L. bienne and T 397 x L. bienne were
executed to improve branching, capsule number
and plant types. Progenies of 31 crosses were
advanced to the next filial generation
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» Over two years, Mukta (1312 mg/kg seed) and
Garima (2716 mg/kg seed) were identified
as lines with high Fe content and lines Gaurav
(309.17 mg/kg seed) and JLS 17 (94 mg/kg seed)
were identified as lines with high Zn. These could
be recommended as sources of the minerals for

human consumption.

» Over two years, genotypes KL 215 (1.03 mg/kg
seed) and JLS 9 (0.01 mg/kg seed) were identified
as lines carrying lower Cd content and thus

suitable for human consumption.

Crop Production

» Among 45 accessions evaluated for cadmium
(Cd) and lead (Pb) accumulation in seeds, the
Cd concentration ranged from 1.03- 2.22 mg/
kg and the Pb concentration ranged from 7.8-15
mg/kg.

Crop Protection

» None of the linseed lines evaluated were resistant
to major insect pests viz., leaf miner, thrips, mirid
bug and whitefly. The incidence of leaf miner
ranged from 5.7 to 27.3%, while thrips population
varied from 21.0 to 29.5. Mirid bug infestation
ranged between 11.8 and 17.5 and whitefly
incidence was from 0.07 to 0.83 per plant.

Biological Control

» The double-layer seed coating in castor and
safflower significantly enhanced germination,
plant vigor and reduced wilt disease incidence, in
greenhouse frials.

» Field validation trials of biopolymer-based double-
layer seed coating technology demonstrated

a 12.1% 21.6%

improvement in plant vigor in groundnut and

increase in  germination,
a significant reduction in yellow mosaic virus

incidence in green gram.

» Th4d spores in Cis-Ls-Th4d coacervate remained
viable and stable for 180 days after storage at
room temperature, indicating excellent shelf life.

» The Cis-Ls-Th4d coacervate effectively managed

sunflower powdery mildew, reducing spore

germination by 96.4% in vitro and disease
incidence by 86.0% in vivo.
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Standardized

entomopathogenic  fungi

protocol  for  synthesis  of
(Metarhizium  rileyi
and Beauveria bassiana) microcapsules by
complex coacervation.  Lignosulphonate and
chitosan were selected as the best biopolymers
for the synthesis of EPF microcapsules based
on their solubility, compatibility, yield efficiency,
entrapment efficiency and bioassays against
coacervate

lepidopteran  pests among 46

combinations.

Molecular docking of insecticidal biomolecules
from M. rileyi with the target protein (CSP8)
and a-amylase of Spodoptera litura revealed
diethyl dibutyl

phthalate and 4-anilinoquinazoline were found

that  squalene, phthalate,
to be effective. The biomolecules, squalene
and diethyl pthalate exhibited larvicidal effect
against S. litura and semilooper under in vitro
bioassays.

Whole genome sequence of M. rileyi isolated
from S. litura (SIMr) and S. frugiperda (SfMr)
was carried out. Assembly SIMr yielded a total
length of 32547182 bp with 7,545 protein-
coding genes, while assembly SfMr vyielded
a total length of 36078628 bp with 7,457
profein-coding genes. Analysis using anti
SMASH identified 30 gene clusters related to
specialized metabolite biosynthesis, indicating
the fungus potential for producing bioactive
compounds.

Nanosystems

>

A novel approach for improving phosphorus use
efficiency through functionalization has been
initiated. The functionalization of phosphorus
sources derived from DAP was standardized
using nano sulphur and hydrophobic polymers.
The granules were coated and scaled from an
initial size of 1.5 to 3 mm. Standardization of
method of nano sulphur coating on DAP is
underway.

Lignin extraction has been standardized from
agricultural waste. Lignin-based seed pellets for
sesame have been developed utilizing ligno-
sulphonate as a filler and 30% IIOR-cellulose
as a binder. These pellets, after rigorous testing
in various seftings, exhibited improved sesame
germination and lower disease incidence.
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Value addition

>

Blending of sesame and linseed oil in 80:20 ratio
was identified as the most suitable combination
to achieve the desired levels of saturated fatty
acids (SFA), monounsaturated fatty acids (MUFA),
polyunsaturated fatty acids (PUFA) and omega-3

composition.

Seed Science

»

Spray with jaggery solution (5%) once a week
during the female parent’s flowering period
recorded higher seed yield (481 kg/ha) in
safflower hybrid seed production. This may be due
to enhanced pollinator activities.

Sunflower pollen grains stored at 5 °C for one to
15 days could be successfully used for pollination
in hybrid seed production. The seed set was also
observed with the pollen grains stored for up to

15 days.

Sunflower pollen grains mixed with sawdust in
the ratio of 1:1 to increase the quantity of pollen
grains, did not affect the pollen quality and
efficiency in seed setting in hybrid seed production.

Two devices were developed with suction (for pollen
collection) and blowing (for pollen application)
principles to reduce the labor requirement in
sunflower hybrid seed production.

Hand operated multipurpose seed treatment cum
pelleting machine with a capacity of 2kg was
developed, to encourage and ensure the seed
treatment and pelleting by farmers.

Seed storage study in safflower confirmed that
the seed can be stored with 80g/kg desiccants to
maintain the seed viability and vigor for a longer
period at room temperature.

A total of 248.24 q of breeder, certified and TL
seeds of castor, sunflower, sesame and safflower
were produced.

DUS testing

»

In castor, one new candidate entry along with two
reference entries were tested for 2" year. Three
new candidate entries along with two reference
entries were tested for 1 year. One extant variety
along with two reference entries were tested for 1
year DUS testing.
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In Sunflower, one new candidate entry along with

two reference entries are being tested for 2™ year

during rabi 2024-25

Final characterization of reference varieties (10)
in castor, sunflower (7 hybrids, 5 A lines and 5
R lines) and, second year characterization of
reference varieties (6) in Safflower was done.

Social Sciences

>

Portal
researchers  and

The Niger
designed  for

Knowledge Management
farmers,
stakeholders, covers general details, scientific
research, varieties, advisory services and market

prices from major Niger-growing states.

The successful implementation of MobileNetV2
for sesame phyllody disease detection has
demonstrated significant progress in using
deep learning for agricultural challenges. By
infegrating, fine-tuning, data augmentation
and transfer learning, this approach offers a
computationally efficient and accurate method
for disease detection even with limited labeled
data.

Web-enabled searchable query based sunflower
(SUNGIS) s
being initiated with 2000 sunflower germplasm

germplasm information  system
accessions with the objective of facilitating an
easy and rapid retrieval of information on each

accession and can be downloaded in excel format.

Drought tolerant sunflower genotypes were
identified using Genotype-Yield-Trait (GYT plot)
approach based on multiple traits. The order of
selection was LSFH-171> BLR-NDCMS-2B> BLR-
CMS-125B> BLR-CMS-127B> RSFH-1887>
CSFH-12205> BLR-ARM-249B> ARM-240B>
FMS-400B> IIOSH-15-20.

The ICH-66 castor hybrid significantly improved
productivity (28%-87%) across Anantapuramu
district, Andhra Pradesh, confirming the superiority
of this hybrid over local hybrids, emphasizing the
need fo scale up seed availability to enhance
castor farmer’s productivity and income across

diverse agro-ecological zones.

The economic analysis of castor hybrid GCH-7
in Gujarat using the Economic Surplus Approach
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(2009-2021) revealed a B:C ratio of 1.55,
indicating profitabilit. However, Total Factor
Productivity (TFP) declined from 1.45 to 0.53,
reflecting eroding relative profitability over time
and the need for improved strategies to sustain
economic viability of this hybrid.

Growth analysis on sesame productivity across
21 districts in Rajasthan showed six districts,
Madhopur

experiencing strong growth in area, production

including  Sawai and  Karauli,
and yield, while five districts saw stagnant growth
in area but positive production trends. Ten
districts faced a decline in sesame-growing areas.
Customized technologies and collaboration with
AICRP sesame centers are needed to sustain and
improve productivity.

Potential districts for sunflower, sesame, castor
and safflower were identified based on the relative
spread (RSI) and relative yield indices (RYI).

The adoption index was higher for FLD farmers
compared to non- FLD farmers.

Yield gaps 1, 2 and 3 were identified based on
the five year data of frontline demonstrations for
castor, sunflower, safflower, sesame and linseed.

Constraints for oilseed cultivation in Karnataka,
Andhra Pradesh and Chhattisgarh were identified.

Farmer Producer Organizations (FPOs)

>

Crop diversification of paddy with sunflower was
done in 2000 acres.

Bee keeping in sunflower was introduced and
popularized in the district, which resulted in
additional yield of sunflower and additional
income to farmers.

An entrepreneur was trained in bee keeping and
started bee keeping. Honey brand “Magadha”
was registered and being marketed after obtaining
FSSAI license.

Farmers FIRST Programme

»

Various soil and moisture conservation techniques
viz., ridge and furrow method, seed treatment with
bio-inoculants, Integrated Nutrient Management
(INM) strategy which included bio-inoculants,
SSP (120-150 kg/ha) and gypsum (500 kg/ha),
improved crop resilience, yield and net returns in
redgram and groundnut.
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Early kharif groundnut (TCGHS-1694) cultivation
helped farmers earn net returns of Rs. 29,537 per
hectare, facilitating 40% adoption of this cultivar
during rabi 2024-25

Technology assemblage was undertaken across
(kharif),
groundnut (rabi) and sorghum (zaid, 2023-

multiple  crops, including redgram
24) resulting in increased productivity and net
returns. The integration of these cropping systems
improved farm resilience and income, providing

farmers with diversified income sources.

Successfully  established  collaborations  with
NABARD, Tribal Development Corporation,
NGOs, IIMR and PJTSAU, facilitating technical

training, value addition and capacity building.

(FPCs)

input and output

Farmers Producer Companies were
provided with training in
marketing, crop diversification and the use
of bio-agents for better soil health there by
empowering farmers with technical knowledge

and strengthened institutional support.

A special focus was placed on women

empowerment  through  customized training
programs in value addition for pulses and oilseeds.
Women groups have increasingly accepted and
engaged in value-added product initiatives,
contributing to their financial independence and

entrepreneurship opportunities.

The Farmers FIRST Programme ensures higher

productivity, increased income, sustainable
farming practices and strong market linkages
there by significantly contributing to doubling
farmers’ income in Telangana’s rainfed oilseed

sector.
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