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| have great pleasure in presenting the
Annual Report of ICAR-Indian Institute
of Oilseeds Research (IIOR) for the year
2023. The report covers the significant
achievements made under research,
extension and training activities of the
institute during 2023. | am highlighting
a few of the promising technologies and

research achievements here:

The institute enjoyed the distinction of releasing
four high yielding and promising hybrids/varieties
one each in castor (TilhanTec ICH-6), sunflower
(TilhanTec SUNH-2), safflower (ISH-402) and sesame
(TilhanTec Til-1) for cultivation. Also, two safflower
varieties have been identified by CYRC. One castor
hybrid TilhanTec ICH-5, three bio-pesticides viz.,
Trichoderma harzianum Th4d SC, DOR Bacillus
thuringiensis  Bt-1 and Beauveria bassiana SC
formulations were licensed to private companies
on non-exclusive basis for commercialization and
spread of the technology to the farming community.
Area under the Castor hybrid ICH-66 increased
from 279.47 ha during 2019-20 to 5960 ha during
2023-24 demonstrating the increased popularity of
this hybrid among the farmers of Andhra Pradesh
and Telangana. In order to facilitate technology
spread, 7510 frontline demonstrations (FLDs) were
conducted on four oilseed crops (sunflower, castor,
safflower and linseed) and oilseed based cropping
systems.

In castor, three new inbred lines and seven pistillate
lines were developed. Twenty one new promising
experimental hybrids with yield superiority (from 21 to
90%) over best check ICH-66 have been identified for
further evaluation. The QTL for Fusarium wilt resistance
in castor inbred line AP-42 was fine-mapped to a 48
kb region on chromosome-6. In efforts to identify
the candidate gene conferring resistance in AP-42,
of the 12 genes located within this fine-mapped
region, ‘Pectin esterase inhibitor’ has been identified

Preface / UR<Tma=r

gs7 9 2023 P oI HAIPIII-9RAT fiiete
SFTHYM JERA (MTRI) &l afiep Rurd
TR R 8Y SR et B <@ 8 Rard
2023 % SR TEATT & FTHYM, AR 3R
Tferarr AT & e BTfAet 6T TS Hecayut
Sucfegdl I Qe fpar T 81 I8 oo
TR U1 STl & &;

TR B SRSl (RAETCH-3sga-6), o
(RISTETCDh-TgTTT-2), PG (IMETHTT-402) 3R forer
(ieeea fia-1) & Wil & o0 I & 0 Iod Ut
S aTelY 3TiR STTeTTId AR/ SR &R &7 TRT UTH
3Tl 3P SefTdT, HIdTARAT GRT PG P & febet i
off ygeT &1 TS &1 U IR Fahx forereeed SERiiva5,
T Sig-dhleers SN, crsdrsaf s1ofa=H Thad SC,
DOR dRyer gRITUfaeT Bt-1 3R gaRar dIRmIT SC
IFCIe Bl HRNIST & TaRIRIHR 3R 9P TR
¥ IR & fo1q IR ameR o foroft dHuferat T egi
ST 7T oMl BT &Y H IRY 3RST AR IMMSHITT-66 HAA
T & 2019-20 P 279.47 TICIR H IGax 2023-24
& SR 5960 TACIR B AT, W MY 2T 3R AT
& famt & i 7 AIR Y Igclt ABLIT B gt
81 Uil IRIR T GfAETsHes s & forg, IR forers
BRIl (RO, RS, PP IR e 3R frereT
SMTRT HES HUMferdt O 7510 3WUfh FRog0r HRishA
(TPYRTST) ST oy g

NSl H, fiF 9% gss g @ik wd fURele g
AT T TSi 3TRT P HeiehT o foly FaTe b feber
TEAITT-66 T JeT H IUST AT (21 F 90% o) aTel
SFHI Y SATTD YINCHS FaRI Dl JgaT hY T3 2
3RS TS ATeT W42 F RIWIRTH fee ofre & forg
FIEITSA DT PIHRIE-6 TR 48 Pbell & H Sip & A7 fear




as the potential gene. Different control measures
for management of biotic stresses viz., root rot, wilt
and nematodes have been developed. Conservation
agriculture trials demonstrated that conventional
tillage and reduced tillage offered similar and higher
yields compared to zero tillage with highest rain water
utilization values. Castor + redgram infercropping
system registered highest castor equivalent yields.
Moisture stress tolerant genotypes were validated for
the trait. Paraquat as harvest aid and paclobutrazol
23% w/w as growth retardant were identified for
facilitating machine harvesting.

In sunflower, one entry IOSH-500, with downy mildew
resistance, showed 14.7% and 14.5% higher seed
yield and 23.4% and 34.7% higher oil yield than the
check hybrids, DRSH-1 and KBSH-44, respectively.
Under the project on “Revival of Sunflower Cultivation”
sanctioned by DA&FW, MoA&FW, Gol with the aim
of area expansion, productivity and profitability
improvement of sunflower cultivation in India, MOUs
with AICRP (Sunflower) centres and public agencies
(NSC, NDDB, HIL and NAFED) were completed for
certified hybrid seed production of various sunflower
hybrids. Demonstration cum evaluation of 36 hybrids
from public and private sector was carried out in five
locations and five sunflower field days were organized
to showcase the technologies available for getting
better remunerative crop.

In safflower, seed production method for the
newly released CGMS based hybrid (ISH-
402) was standardized and highest seed vyield
of 4.7q/ha was recorded with 4:1 female to
male row ratio. Ten accessions for seed and
oil vyield and three accessions, EC-398368,
EC-398354 and EC-478334 for high oil content
(35-39%), 12 germplasm accessions/selections with
high o tocopherol content (251 to 295mg/100g
oil), 5 genotypes for moisture stress tolerance, twelve
stable sources of resistance to Fusarium wilt and
22 lines with tolerance to aphids were identified
for their further utility in breeding programmes.
The major QTL, QUc-Ct3.7 associated with aphid
tolerance, has been fine mapped to a ~2 cM region
with new flanking SSR markers, showed association

TIT o U-42 H UfeRIY SN aRe arer yameft S &t
UEAN R & YA H, §F IR AT &8 & o]
Reerg 12 SfFT F 9§, UfdreT weevst gfRfeey & Iwifad
ST & BT H TEAT TIT 81 Sifdds a1al ST ST He+, fdee
U &1 RET HIY GG J gl Trell & b IRUND TS
() 3R T TS (RS oo™ auf SieT ITIRT A
& T R TS (SFSTT) DI JoT § T IR Iod I
TS IR &l 3RIT + IRER IRBAS TUlTed! § 3RS &
TRIER IoecH JSTaR Tof 1 51 0T b forg =+ o1 & wifer
ST aTet STHYRAY BT AT T T 2Tl Hefi bers i
gfer & forg Riare iR e 7ea (Rerse) & v o
YerelIggrailet 23% wiw T & i T

TR H, At HE (ST fiesy) TR arelt
TR SMERMERNTaTa-500 = I T, SIIRTT-1 3fR
PATCTT-44 DT T H PH: 14.7% IR 14.5% Mo
ST SuT 31R 23.4% 3R 34.7% 21 Aot IuT ST
AR H RO BT el b & R, Ieuraape 3R
ATYETT 5 GUR P e A PiY Ud fbar ey T,
BT TG fBAT DedTuT FA1erd, HRd DR GRT i
3TRgeT AR e SFTHETT TRATST (JRTIRET) Bl
3R TR TIRIIT (NSC, NDDB, HIL 3fR NAFED)
&P AT ST ST BRI F=I—T T T AT iR
fFIIT &5 3 36 PRI T *RAUUT 8 e UTel T TR
T3 T 31R SBAR ATIBRY et ITH = o foTu Sueree
SNt &1 Seel R b Ty ufer GRoTaT et feray
SR fopy T

DA ¥, U SIRT AU e ) (ISH-402) &t
T IeuTe fIfer T AHDHIBROT fhar TRIT 37K A1eT U AR
Ufth SO 4:1 & AT 4.7 fardeer Uiy garcaR bt IedcH
T SUST o P TS | USHT PRIGHT H DT 3T hHY
SUATT & o7 i vd deT &t SUST & g g uRwsor
3R SoT defiT JHT (35-39%) & fory o= afargr EC-
398368, EC-398354 3iR EC-478334, I, ClIh_icl
ARt (251 ¥ 295 fHSRE/100 I del) & g 12
TG YRIBUIRIIERT), T aa Fefierdr & fore
5 SIReY, TR fdee & HfeRTY o folt aRe Rer A
3iR Ufthew & ufr Aeefictd ater 22 derehHT &f ggar &




with chlorophyll content and biomass under aphid
infestation in F,, RlLs.

IOSCG-1 and 10SG-
MCPL, were confirmed for the stable expression of

In sesame, genotypes
conspicuous dark purple dense flakes in the interior
corolla tube and for multi-capsule coupled with
purple lip flower respectively. The multi-parent cross
derived line MSES-434-718 was confirmed for high
oil content during kharif (58%) and summer (56%)
seasons. Promising lines for different traits were
identified. In soybean-sesame cropping system,
combined application of FYM (680 kg), vermicompost
(637 kg) and goat manure (400 kg) (on equal N
basis) produced comparable sesame yield (826 kg/
ha) as that of nutrient management through inorganic
sources (889 kg/ha). In finger millet- sesame cropping
sequence, balanced application of NPK + Boron
(B) based on soil test value produced highest seed
yield of sesame (2240 kg/ha). Different geographic
regions that give better seed yield were identified
in the sesame growing states. Six genotypes were
found tolerant to moisture stress Data on seasonal
incidence of insect pests as influenced by the dates of
sowing showed 18 genotypes free from incidence of
leaf webber, 6 genotypes free from leathoppers and
6 genotypes free from whitefly infestation and these
genotypes could be useful sources in the resistance
breeding. Double-layer seed coating (Layer 1:
Chitosan 5ml + Penflufen + Trifloxystrobin 7.5ml +
Th4d 0.1g and Layer 2: Chitosan + Thiamethoxam)
improved the seed germination and reduced root rot
incidence.

In Niger, 3421
With respect to seed oil content, 143 accessions
having >40%. Both high linoleic (70%) and high
oleic (58.5%) types were identified. A reference

accessions were characterized.

transcript set was created by merging the transcripts
of Ethiopian and Indian (JNS-28) varieties and the
differentially expressed genes were identified. A highly
reproducible and repeatable in-vitro regeneration
protocol using cotyledons and primary leaves as
explants was developed.

In linseed, released varieties and 130 diverse
accessions were characterized for 18 DUS traits.

T$ offl ufths AeTefierar 4 s T QTL, QUc-Ct3.1 T
T AT THTTITR HIHRT b ATl ~2 cM &7 F 38! aRe
J HY fBar T 8, 'h12 Raprdibe g8 ogHl § Ufthe
AT T B

forer 3, a7V PRI ¢gg & Ak Ty I o Frest
(Ferepy) Bl Rer aifiregfen ok udet forg et & wrer
T Ig-HoaeT F foTg e SHIETST 110SCG-1 3iR
IOSG-MCPL @ gf¥ & 7% off 98-Uqep Fer A geu~T
FhT MSES-434-718 H @YIH (58%) 3R T (56%)
HIHT & SR Iod dof ATt &t g gg oft =T quit
& g ameroie derhHl i yga= &Y TSI AEH-feT
e TUTel! &, Uharsed (680 fobam), aferdie (637
fomam) @ik St WIS (400 M) (T TF STER W) &
ARSIy & fieT T U (826 fopaT/eacaR) Uiseh
T YSE IFBTE T AN (889 fhT/RaeaR) I T Ut
& geepey offl IFM-freT T et arepH H, et wterr &
H o TR UR TUT + qRI (dT) &b Hfford o &
foreT <Y Soarcre dioT U (2240 fpuT/gdrear) UTH g3 foret
SUTEH AT H I8 §19T IuoT o dTel AT Himfers
&3 Y U™ HY g B SAFIeT T o= b Rerfer F
3BT ST SUST & ATeS FH! & TG b el FEefier arg
U gATS BT ARG I THIGT HiSh bl HIFHT Teral &
3fThST A IT FlT & b 18 SRy ofith Jear &t TreTan
3 5, 6 STIRRY SAPei] I Jeh 3IR 6 ST qha
R & HBHUT A Heh & 1R Y SHIersd HieRiferr & forg
Yo H SYIRT FNT & Fhd &l STA-oRR dINT PIfeT
(TRAT 1: TP 5 L. + UTore]thT + SR iai g T
7.5 faaht. + Awaadt 0.1 I 3R WA 2: fhem +
FoRITTITERA™) 7 IS & 3iPRUT 7 G (5T 3R ST Fe
&Y TSN B B

RTHfcTeT H, 3421 URIEUIT e UMTcHeb A&l & foTq feifeset
fopaaT 7RI | 143 GRETEUN F >40% oI ST foiH et (70%)
3R ST o1 (58.5%) IFT UHRT hT Yga Pl TS|
BT A U6 Jolfcal WhaT & & aRTeul TIfie fby o
Gep 3R Ie Wt DT T ISTITTAT o HTT HBRUT HRIAT T
SRRNRITS 3R YRR (SIw-es-28) fart it ufcrerrar ar
forerT v U T UfcieRg e ST 1T T 3fiR ffed
HY A D S D g Dl T | o= iR urerfies
Ty T Hdfdd (WRItetic) & ©F § YN dRd Th
3Teaferen Tty TR ey a1 SR STERIY T A 37
fagt gt HIcHDieT e Rad faha T |




A unique accession PI-522932 that exhibited
identified USDA
collection. Ten stable high oil lines (more than 43.6
and up to 48.2%) were identified. Out of 202 diverse
germplasm panel evaluated, seven with high (~58%)
Alpha Linolenic Acid (ALA) content and four with low
ALA (1.9 1o 9.7%) were identified. Alleles in FAD3A
and FAD3B that co-segregated with low levels of

dehiscence was among the

ALA content in seeds were confirmed suggesting the
possibility of using marker aided breeding for low
AlLA in the crop. Genotypes that accumulated high
levels of lead and cadmium were identified that could
be used for bioremediation. Population dynamics
of insect pest Spodoptera exigua and Helicoverpa
armigera was worked out.

With respect to bio-agents, Bacillus amylolique-
(BaAbi)  with  broad
antagonism against fungal pathogens of oilseed and

faciens strain spectrum

other crops was identified. Whole Genome analysis,
LC-MS and GC-MS profilings revealed the presence
of many antimicrobial compounds and gene/gene
clusters responsible for PGP, abiotic stress tolerance
and  AMPs.
synthesized and the composite showed 100 per cent

Cu-chitosan nano particles were
compatibility with the Trichoderma harzianum Th4d
and showed 42 to 85% inhibition of A. niger growth in
groundnut. Chitosan and lignosulphonate coacervate
showed 100% compatibility with T. harzianum Th4d
and showed >50% inhibition of Amphobotrys ricini.
The Btk microcapsules recorded significantly higher
CFUs after exposure to temperature (upto 50 °C
for 48 hours) and UV radiation (UVC 254 nm and
UVB 385 nm) as compared to Btk-technical and
commercial Btk formulations indicating better stability
of the bio-agent. Genome assembly of Bacillus
thuringiensis, DOR Bt-127 generated 308 contigs,
with total length of 6,188,851 bp and average G+C
content of 34.73% and encoded 6,667 protein
coding sequences (CDS), 73 transfer RNA (tRNA)
genes and 5 ribosomal RNA (rRNA). Based on the
annotation, 4 putative insecticidal cry genes have
been identified.

Iron and zinc citrate nanoparticles were formulated
for use as plant nutrients via soil application. Lignin-
based seed pellets for sesame could be standardized
by incorporating lignosulphonate as a filler and
utilizing 30% IIOR-cellulose as a binder. The blend
of sesame and linseed oil in an 80:20 ratio was

STeTet H, STRT foheT 3R 130 fafder aRuevn &1 18 Sgwa
&I o foTg U foham T JuEei SUE & 4 U
Sffercter qiRIgur PI-522932 &t gge i T8, foRT ¥pet
el 83 offl <7 ReR I= el deshAl (43.6 & Mo
3R 48.2% ) DT UEA T TS| Hediebd U T 202
faferer SFreer 897t 5 9, S (~58%) 31T ot
RIS (TUeTy) AT dTet AT 31R B TUery (1.9 J 9.7%)
dTel IR SIS B Gga $i T51 FAD3A 3R FAD3B
H Ueite ST o ISl 5 ALA IrRft & 07 ¥R & A1 F8-
gerFpa o, Dl g Bl T8, RIAT el 4 dH ALA & forg
HIER TERICT UTH UST T START R bl AT BT T
AT AT 3R PSR H Soa TR STHIT aTet ST-5RedT
BT uEa Y TS T ITINT IRIRATSTI & forw fhar
ST T 81 DI ATSHT FISIeyT Tfavaan iR aforiayf
ST T JTTETET TiTeietdT U T fohaT 1Tl

TSP &b RIeATth wTaed Wared foRer & ATy e
TS eTeh-Uh AT ¥C (BaAbi) &1 UgaT & TS | i
dTofidt, arifdes aera Afesupr ik guadt & forg RieR
T TATl Cu-chitosan =T U BT T faar T 3fik
T 8101 7 eTgpIsAf B1f5fITH Thad & AT 100 Hfcrerad
ST Sudt 3R et 7 U. kHfcrer 61 g @r 42 4
85% oa ATl BHIZCINT AR feF-RIThIMT PIvade 7 e,
I Thad & WTr 100% IFTDHerd 3R TEpialfeRT
RRFY &1 50% & @1ty P qorfam Btk-daidT iR
TR Btk BIeIe T JorT 7 Btk HIghIboger o
T (48 ©et & forw 50 &t dfera a) ik gat
farfep=or (it 254 THUH SIR Jellelt 385 THUH) &b U o
3T & TS BT 1M CFUs of fohalT TRIT, ST Sig-dRap
&Y TR ReeRdT o7 Feha T 21 3R¥erT eI, DOR
Bt-127 ¥ ST 3delt 7 308 dhfer Icu— fohy, RS
Pl idTS 6,188,851 ST 371X SRy S+t &t 34.73%
off 3iR 6,667 AICH PIEST 1A (AEITH), 73 TRAIR
JIRTAT (tRNA) S 3R 5 TSIt 3TRYAY (rRNA) BT
T=DTE foraIT T1T 2T TAICY & SRR R, 4 BHfrT Pl
DTS ST DI Iga D TS &

Giei < 9I9ep ddi & T H ST b foTu SR b 1 e
foret & forw forfa-amenia i o_f & te wR1g & wu F




identified as the most suitable combination to
achieve the desired levels of different fatty acids and
omega-3 composition while maintaining oil stability
throughout the storage period. A total of 700.19 g
of breeder, certified and TL seed of castor, sunflower,
sesame and safflower was produced which will result
in increased spread of the varieties and hybrids
developed by the institute. DUS testing for six entries
of safflower including two new candidates and one
candidate along with two reference entries in castor
was undertaken for DUS traits. In Niger, in order to
develop testing guidelines, 26 varieties and 107
germplasm were characterized for 32 traits.

Harnessing the digital applications in mandate crops,
web-based resource repositories or apps viz., Sesame
knowledge management portal, TilhanTec - Oilseeds
Statistics Information System, TilhanTec - Random
Code Generator for AICRP trials, Tilhantec - Qilseeds
Pests and Diseases Image Repository System V2.0
(Tilhantec-OPDIRS), Safflower Germplasm Information
System (SGIS) and Digitisation of OQilseeds Statistics
Compendia for the years 2015 and 2021, have been
developed and these would serve the requirements of
different stakeholders. Based on the Genotype-Yield-
Trait biplot approach, castor parental lines with drought
tolerance were identified. The Compound Annual
Growth Rates (CAGR) analysis in Rajasthan indicated
that the combination of area expansion coupled with
the power of technology (yield) contributed to the
accelerated production of total oilseeds.

Based on the relative spread index (RSI) and relative
yield indices (RYI), potential districts for sunflower,
sesame and castor were identified. A field survey of
sunflower farmers indicated that majority of them
adopted recommended hybrids (>70%), applied
fertilizers (68%), followed optimum sowing time
(64%), practiced weed management (59%) and
plant protection (56%) while the practices such as
application of B (23%), optimum seed rate (24%) and
organic sources of fertilizer and pest management
(31%) were less adopted. Four hundred and thirty
FLDs on sunflower were conducted in Siddipet district
of Telangana State in collaboration with the farmer
producer organizations (FPOs) and the benefits of
different component technologies were demonstrated.
Bee keeping in sunflower fields in five villages
demonstrated that it increased the yield by 14.7%,
apart from generating additional income. A total of

ferITethIFE BT eMTieT e 3R Ueh STgeX o B H 30%
HTCF3RA-RIc]et T T SUYNT BReb HIehlepel fehT SIT Hep &l
SR 37afer b SR <ot ehl REeRAT 91T ¥t gy fafd=t
el TS 3TIR STTHRTT-3 T ab fifese TR &l UTH &R b
7T feret 3fiR a1eredt < it T 80:20 & IFUTT H 5107 T
Y SUYh TS b od N ST T | 3RS, YR,
et 3IR PG & U, WA iR See ot &1 e
700.19 fordeet Sauree far mr, frad aRumeasy
AT GIRT fepfRAc feheerT 37 Heprl T AR I g
& SIUY &0 o foT &1 Y TR 3R Yep weaeft afea
B: UATr T aRel T & d ufaftar & arer S
YT T TrRIT Tl Jeferet H, ateror femfcier faef
R & o1, 32 cferult o forg 26 Tt 3R 107 Sievfeat
T UITRrET fepT 7Tl

SRR e, de-ameniRa Rard R ar ¢
e fiel S veE aicd, fieTgmce-foieted AiRkeaeh!
REAT HUTTell,  fofefeea-TamskitarRdt odtgront & forg
R Rver V2.0 (RieTeca-aNdieiamgamys),
PRI STHCATSH AT HUTTel! (TSiases) &r f$fiieer
SFTRITT, 3R 9 2015 3R 2021 & foTg fyere wiReadt
PrIfST T fSRcetiaur e fovar mar & siik I faft=T
ETETEDT T STILIHATS T YRT B S HRAY-SUST-0T
qIgeeic gD & YR UR, J@T AT drel ARS!
UqIep GeHT T UBT I TS| IS H wAshd e dTfid
gig &R (ATTSHITR) fpersor & Aol fiyerar & o Senfieh
(IUT) T QMfeh &b FTer & fAIIR & IS 7 P ferere
& G Ieare H AITe fe

qUE TR (3TRUHSNS) AR AUE IUS  GADID
(IRATEHTS) P AR R, o, fiiel iR 3Rl & forg
TT Tl b U T TS| RO fepaTT b Ueb &7l
AU A b feren & fob ST A arferepier T Sy
HaRI (>70%) DT ANU-RIT, IERDT BT YA BT (68%),
DT ATS TH DT ATeT [T (64 %), WRUTAR TeT
(59%) 3T el &Y GRE (56%) AUATS, STich T (23%)
T SN, TP ISl &R (24%) IR IR 3R Bl
TSE & IfAd AT (31%) ST TAT3N BT 7 =T
T | RN Sed e (THURN) BT A
I RS2 & et 7ol H RomEl W R 4t i
amfeh Feuur BRI SR fhw T 3R fafdrsy
Tedh TeNfIfdsar & ot o1 wedfe fosar mam ufer iar




250 ha demonstrations in sunflower, paddy and castor
were undertaken to showcase the effective delivery of
inputs using drones. In the operational areas of the two
FPOs at Chinnakodur and Narayanraopet Mandals of
Siddipet district, Telangana, several activities such as
crop diversification, input aggregation and collective
services such as hiring of drones, intercropping
sunflower in oil palm orchards, were undertaken to
increase the income of the cropping systems. Under
the Farmers FIRST project, it was demonstrated that
value addition from pigeon pea to dal enabled
additional net returns of Rs.3650/q to the farmers.

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 programmes
such as World Soil Day, National Science Day,
International Women’s Day, International Yoga Day,
Parthenium Awareness Week, Vigilance Awareness
Week, Swachhta Pakhwada, Azadi Ka Amrut
Mahotsav, Hindi Pakhwada, etc.

Licensing agreements were signed with three private
firms for commercialization of DOR Bt-1 technology,
one firm for licensing of Th4d and with two firms for
Beauveria bassiana (Bb) 30% SC technologies. A
patent on, “Multilayer Seed Coating Composition
and a Process for its Preparation in a Layer-By Layer
Strategy” was filed. ICAR-IIOR signed MoUs with
nine Universities for facilitating Institutional Research
and Students training and research during the
year 2023.
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Executive Summary / SRIGRT HARTLT

high vyielding hybrids/varieties

released in mandate crops

An early maturing castor hybrid, TilhanTec ICH-6
with yield potential of 1.2 t/ha (in two pickings) and
resistance to wilt and sucking pests was approved
for notification and release by CVRC for cultivation
across the country under both rainfed and irrigated
situations.

Sunflower hybrid, TilhanTec SUNH-2 (lIOSH-
460) with 22.7% and 8.5% higher seed yield and
26.25% and 27.57% higher oil yield over DRSH-
1 and KBSH-44, respectively and with resistance
to downy mildew and moderate resistance to
leathopper has been approved for notification
and release for commercial cultivation under
rainfed conditions in the sunflower growing areas
of Gujarat, Maharashtra, Northern Karnataka,
Andhra Pradesh, Southern Karnataka, Tamil Nadu
and Telangana State.

Safflower CGMS based hybrid, ISH-402 with seed
yield of 2325 kg/ha with a yield advantage of 21%
over the best check variety, A-1 and oil content
of 30.8% has been approved for notification
and release by CVRC for cultivation in rainfed
and irrigated conditions in Telangana, Andhra
Pradesh, Maharashtra, Karnataka, Chhattisgarh
and Madhya Pradesh.

Sesame variety, TilhanTec Til-1 (1O0S-1101), a
white seeded variety with high seed yield (959 kg/
ha) and oil yield (350 kg/ha), has been approved
for nofification by 91¢ CYRC for cultivation during
rabi-summer in sesame growing states of Zone |

(Karnataka, Maharashtra and Telangana) and
Zone lll (Odisha, West Bengal and Tamil Nadu).

Promising genotypes identified in mandate
crops

Two castor hybrids, an early maturing ICH-1630
(IPC-42 x Kh-18-43-2) and a medium maturing
ICH-1324 (M-574 x DCS-110) were nominated
to AICRP multi-location trials.

Three sunflower entries, IOSH-500, IIOSH-434
and [IOSH-566, with better yield potential
compared fo national checks, were promoted to
higher order of testing in AICRP (Oilseeds) trials.

Two promising safflower varieties, ISF-123-
sel-15, a high seed (16.31 g/ha) and oil (5.64 g/
ha) yielding, wilt resistant variety for rainfed areas,
and ISF-300, a high oil (6.94 g/ha) yielding and
wilt resistant variety for both rainfed and irrigated
areas have been identified by VIC.

WW#WWWMWW#WE&%‘

1-2 TH/RFER (2 TSTS ) P I e sﬁ‘\fq?‘&'ﬂﬁ
sﬁ?wﬁrmﬁaﬁaéﬁqﬁ@r‘aéﬁwaﬁq—cﬁ#aﬁr
Wﬁl’?ﬂ'é?ﬁ MSATT-6 B el grr auf
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BNFIG 3R 78 Uoo § guf ImenRd iR Riferd
Reerfcrat o forg Hiearmdt gRT STRT G&f arferRgfere febarr
TIT &l
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fpugacaR) iR Fhe € arell f faceed
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foret Y Wt & forg 917 AdftemRedt gRT 9 | (@Te,
HERTSC 1R AT 31R 9 111 (Sfsem, ufée dmmer 3k
AferTg) & Irsat H el b forv Sferyfere febam T € |

ST BRI | TSI SiHICTSY i UgdT Bl T

q FeR, TPh ool Upd dell  MSHITA-1630
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Two promising niger lines, RMC-S5-P217 (HY-
N-13) and RMC-S5-P455 (HY-N-28) were
nominated for AICRP coordinated trails.

Technologies licensed

Castor hybrid ICH-5 has been licensed for seed
production and sale to M/S Rayalaseema Agri
Producer Company (RAPCO), Andhra Pradesh
through a ftripartite agreement between ICAR-
[IOR, Agri Innovate and RAPCO.

Three bio-pesticides viz., Trichoderma harzianum
Th4d SC, DOR Bacillus  thuringiensis Bt-1 and
Beauveria bassiana SC formulation were licensed
to private companies on a non-exclusive basis.

Castor

Crop Improvement

A total of 750 accessions were conserved in the
medium-term storage (MTS) of the institute, 550
accessions rejuvenated, 200 accessions multiplied
and 240 accessions were supplied to different
AICRP centres.

Three new inbred lines, one with early maturity
(K18-40-1) and two with high seed weight (K18-1-
2 and K18-156-1) were multiplied.

Seven new stable pistillate lines were developed
from the segregating generations of diverse crosses.

Good general combiners for seed yield

(K18-40-1), spike length and seed weight (K18-1-
2) were identified.

94 male lines and 28 pistillate lines were maintained
along with parental lines of the released hybrids.

21 promising hybrids that recorded higher seed
yield (21-90%) than the best check ICH-66 were
identified.

The QTL for Fusarium wilt resistance in castor
inbred line AP-42 was fine-mapped to a 48 kb
region on chromosome-6. Preliminary analysis
revealed the potential role of ‘Pectin esterase
inhibitor’ in conferring wilt resistance to Fusarium

in AP-42.

Co-cultivation time of 30 min, Agrobacterium
concentration of 0.6 OD, an incubation period of 3
days were identified as optimal for Agrobacterium
mediated transformation in castor.

Crop Production

Under rainfed conditions in Alfisols, conventional
tillage (CT) recorded significantly highest seed
yield of castor (1935 kg/ha) which was at par

with reduced tillage (RT) (1725 kg/ha). Among
intercropping systems, the highest castor equivalent

ATt gRT T TS B
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(HY-N-13) 3R STRUmRN-TR15-91455 (HY-N-28) &T
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gI9e 3R RAPCO & 19 Uah FAgefier il & Areas
3 3TTET ST bl TR T HIGgRR Uit (RAPCO)
T ST IcaTe 3R fdhr & forv argas far w81

A= Sta-drered, crsdprsal sifad Thad SC,
DOR dR7erey YRATUaRT Bt-1, 3R sgdNam SRR
SC B B R-RIRME MeR 1R Sl SufRT $
ATSA f&T T3 o

IRST

RIS PR

T o HEIH A b HSRU (THCITH) H et 750
aRIEUTT BT ARfarT fohar 7T, 550 YRITEUN BT BT
feparr /T, 200 YRS Y U AT TR, FR 240
UfETRUIT T AT CaTSRTaTRUT HaT T 3L &f TS
T 13 SIskS T3+, U Sfeal U dTell (dh-18-40-1)
3R ST I &IST IO (-18-1-2 3R PH-18-156-1) &
AT JT B3|

fafoer oy & rem-arer difgar & T 98 ReRr
fRrere are faafaa &Y TS

15T I (5-18-40-1) 3R TUTSH Y AT 3R ST IoT (-
18-1-2) & foTu 31ee AT TAISHadTaN &t g&a &t T8
RERETE JoT & &R P B H, TRT FpRI HT I
TN & ATA-ATY 94 R AT 37K 28 fUENeie ArgAr
CARSERCICACIRIR]

21 IS FIRT DY Gga Bl T8, RFar Farad
ST ICH-66 T ot & 3fferep ioT St (21 F 90%
qP) Sof DIl

3RS TS g Tdl-42 H RLIRTH fee fcRIer &
foTT FISITeT BT PIHMT-6 W 48 HaT &F 7 I A
A9 {31 T oM URMAYS fersor I Tdl-42 § wgoiRae
fiee o1 TRy Ue™ o & “Ufded Wl sffde?
CAIRRIECRIECAEARRICT]

30 M @7 8-l I, 0.6 OD & WS
g, 3 i1 & AR 1Ay T SRS Widae IR
e URac & fofY SEAH & ©U H YgdT T 21|

B IcUTed

SffereireRT 7 auT aTenRe aRfRIRIT o, TR STs
() T 3RS Y STac dieT SUST (1935 fhuT/RaR)
T I TS, ST B TS (AR (1725 fpwrmeacar) &
SRTeR 2ft| TR YUTforal & &, Ga 37feieh 3RSl
T IUST (HISATs) IRST 3NER Iheiet (3059




yield (CEY) was registered in castor + redgram
intercropping (3059 kg/ha). The Rain Water Use
Efficiency (RUE) was highest in CT (2.15 kg/ha/
mm). Higher Phosphate solubilizing bacteria (13.3
to 16.0 x 107) and Trichoderma (5.3 to 6.3 x 109
population was found in RT, while Actinomycetes
population was higher under CT (3.0 to 3.7 x 109
practice.

* In castor, parental lines viz., 1932-1, ICS-164
and ICS-245 recorded high seed yield (76-108
g/plant) with imposition of moisture stress with
<30% reduction compared to irrigated control
and with <0.7 drought susceptibility index (DSI).
Genotypes ICS-164, 1932-1 showed consistent
performance over four years in different moisture
stress tolerance trials.

* Application of Paraquat (Paraquat dimethyl
chloride) spray @ 1ml/l before harvesting,
desiccated the castor crop completely and can be
used as a harvest aid chemical to enable machine
harvesting. Among the different growth retardants,
paclobutrazol 23% w/w spray recorded significant
reduction in plant height with on par total seed
yield as that of no spray control.

Crop protection

e Parental line, ICS-415 was identified as resistant
(10.7%) against root rot disease by sick pot method
and 10 parental lines were found to be moderately
resistant (11-20%). Under sick plot conditions, 39
parental lines and 12 advanced hybrids recorded
highly resistant reaction (<10% wilt incidence) to
wilt disease.

e Seed ftreatment with tebuconazole 50% +
trifloxystrobin 25% WG @ 1 g/kg along with soil
application of neem cake @ 15%, Trichoderma
harzianum 4d WP @ 1.5% and Allium sativum @
15% were effective for management of root rot
under in vivo condition.

* In-vitro evaluation of novel fungicides against
wilt pathogen (Fusarium oxysporum f. sp. ricini)
indicated that Prochloraz + Tebuconazole ES
and Tebuconazole + Trifloxystrobin WG exhibited
complete mean mycelial inhibition, followed by
Hexaconazole + Captan WP. Among the organic
amendments, neem cake was effective followed by
cotton cake.

* Two genotypes (K18-39-1 and K18-98) showed
highly resistant reaction to leafhopper (hopper
burn grade of 0 on 0-4 scale) and six genotypes
(RG-3087, RG-3702, RG-3708, RG-3915, BCS-
5, BCS-7) were resistant to leafhopper (hopper
burn grade of 1 on 0-4 scale).

« Five genotypes (RG-3708, RG-3915, RG-3994,
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K18-39-1, K18-98) recorded low thrips infestation
(<15.0 thrips/spike as compared to maximum of
52.0 to 56.5 thrips/spike in susceptible checks).
Three genotypes (RG-2976, RG-3714, BCS-2)
were found resistant to whitefly with grade of 1
on 0-5 scale, while the susceptible check (M-574)
recorded grade of 5.

Four inbred lines (K18-2, K18-10-1, K18-40-1,
GMM-4) were found promising against capsule
borer with <25% capsule damage (as compared
to 78.5% capsule damage in susceptible check).
Four parental lines (DPC-9, IPC-46, JP-96, JP-
107) were also promising with <25% capsule
damage (as compared to 85.4% capsule damage
in susceptible check).

Inheritance studies revealed that the leafthopper
resistance is governed by a dominant gene,
while the whitefly and capsule borer resistance is
governed by a recessive gene.

Bacillus  aryabhattai (IC-RB8) and  Serratia
marcescens (IC-RB3) were found effective
rhizobacterial isolates against the nematode,
Rotylenchulus reniformis; wilt inducing fungus,
Fusarium oxysporum and the lepidopteran insect,
Spodoptera litura under in vitro and controlled
conditions.

The secondary metabolites produced by Bacillus
aryabhattai viz.,, Tetradecane, 1-Hexadeconol,
Isopropyl myristate and 1-Hexacosene and
Dotriacontane, 1-iodo are reported to possess
insecticidal and antimicrobial properties. The
Streptomyces  sampsonii  ACT-23  strain  with
chitinolytic activity was effective against root knot
nematode, Meloidogyne incognita under in-vitro
condition.

Sunflower

Crop Improvement

A total of 2348 accessions including 224 Trait
Specific Germplasm accessions (TSG) added
from USDA, USA are maintained. Three hundred
accessions were deposited in the [IOR-MTS, 300
accessions were multiplied and 203 accessions
including genetic stocks were provided to various
researchers. A total of 170 interspecific derivatives
have been supplied to other AICRP centres.

Four promising accessions, EC-502038, EC-
601766, GMU-645 and TSG-111, with resistance
to downy mildew and better vyield potential
compared to checks were identified.

Unique mutant lines for ray floret shape (half and

full tubular) were obtained in a random mating
cycle 3 of high oleic and high oil maintainer lines.
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A unique white pollen mutant with potential to serve
as morphological marker in heterosis breeding
programme for maintenance of genetic purity of
the parental lines was observed in F, population of
RHA-6D-1 x RHA-1-1 cross combination.

Based on segregation analysis in appropriate
populations, yellow ray floret colour and purple
hypocotyl  pigmentation  were identified to
be controlled by single dominant genes that
segregated independently.

Promising high oil content (>38%) interspecific
derivative lines, obtained from the crosses with
wild species Helianthus annuus, H. debilis, and H.
praecox, were identified.

In multi-location  evaluation, interspecific
derivative, PB-1014 was found leafhopper resistant
at five locations whereas three entries (PB-1005,
PB-1008, PB-1019) were either resistant or
moderately resistant to leafhoppers.

Entry IIOSH-500, with downy mildew resistance,
showed 14.7% and 14.5% higher seed yield and
23.4% and 34.7% higher oil yield than the check
hybrids, DRSH-1 and KBSH-44.

Crop Production

In sunflower, three inbreds viz., PI-686817, CBE-
COSF-16B and SCG-40 showed tolerance to
drought and temperature based on yield stability
index. While three inbreds viz., PI-686726, CMS-
250B and RGP-220 were identified as tolerant
lines for salinity based on the germination and
seedling growth at higher concentrations of
sodium chloride.

Crop Protection

Six R-gene pool lines viz.,, RGP-186, RGP-189,
RGP-215,RGP-236,RGP-252, RGP-306 and five
CMS lines, CMS-10108B, PI-686504, PI-686490,
EC-116121, IB-6 were confirmed resistant to
leathopper with a mean scale index (MSI) of 1.0.
In another set of 35 pre breeding lines, 19 CMS
lines were found resistant to leafhoppers.

Safflower
Crop Improvement

A total of 7027 safflower germplasm accessions
are conserved in the Medium Term Storage
(MTS). A total of 573 samples of 340 germplasm
accessions were supplied for multi-location
evaluation, screening and utilization at different
AICRP (Safflower) centres.
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Twenty eight accessions of the wild species,
Carthamus oxyacanthus were collected from two
districts of Rajasthan.

Ten promising accessions were identified for seed
and oil yield; three accessions viz.,, EC-398368,
EC-398354 and EC-478334 were identified for
high oil content (35-39%).

A set of 65 accessions were screened for
a-tocopherol content and the value ranged from
58 to 295 mg/100 g oil. Twelve germplasm
accessions/selections were identified with high
a-tocopherol content (251 to 295 mg/100 g oil).

Seed production method for the newly released
CGMS based hybrid (ISH-402) was standardized
and highest seed yield per hectare (470 kg) was
recorded in 4:1 row ratio (of female and male)
under open pollinated condition.

Storage study of ISH-402 seed for 12 months
recorded germination (%) above Indian Minimum
Seed Certification Standard under all the storage
conditions (cloth bag, 200 gauge and 400-gauge
polyethene bags, seed storage with desiccant)
tried.

A total of 66 lines were selected from interspecific
cross [C. tinctorius (A1) x (C. finctorius (Nira) x C.
oxyacanthus (IP-16)] in F, generation. Seed yield
ranged from 100 g/plot (4.2 m?), oil content from
25.6% to 36.8% and 100 seed weight from 4.1g
to 5.6 g.

Atotal of 1061 progenies (F, and BC F,) and 340
BC,F, progenies from interspecific crosses were
advanced and construction of linkage map of
interspecific cross of C. tinctorius x C. oxycanthus
is in progress for mapping of QTLs for agro-
morphological traits in BC,F, population.

A total of 24 high oil-high oleic inbred lines were
validated for oil and fatty acid content

Three inbred lines, ISF-1305-sel-15, ISF-158-
15, IF-121-sel-15 were found tolerant while two
lines, ISF-161-15 and R-sel-05-63-5-19 were
moderately tolerant to aphid in the infester row
method of screening.

From the poly-cross cycle 3, promising selections
with high seed yield (up to 32 g/plant) and oil
content (up to 40%) have been made.

A total of 1870 inbred lines representing six
mapping populations  from  bi-parental/multi-
parent crosses, developed for identification
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of QTLs associated with agro-morphological
traits including yield components, oil content
and tolerance to aphid in safflower, have been
advanced to next generation.

e The major QTL, QUc-Ct3.1, associated with aphid
tolerance, showed association with chlorophyll
content and biomass under aphid infestation in F,,
RILs but showed no correlation with days to 50%
flowering.

* QTL (QUc-Ct3.7) has been fine mapped and the
associated region was reduced to ~2 cM interval
with new flanking SSRs, SafM-1160 and SafM-
1137, using the F, RIL population of CO-1 x EC-
523368-2.

Crop Production

* Five safflower genotypes (GMU-1058, GMU-
1748, GMU-2347, GMU-5081, GMU-4934)

were found promising under moisture stress.
Crop Protection

» Eighteen stable sources of resistance to Fusarium
wilt of safflower were identified.

* Among 200 safflower accessions (both exotic
and IC lines) screened, 22 were found tolerant to

aphids (A.l.l. of 1.0 to 2.0 on a 1-5 scale).

Sesame
Crop Improvement

* A rare floral morphotype IIOSCG-1  with
conspicuous dark purple dense flakes in the interior
corolla tube was confirmed for stable expression of
the trait across two seasons (2022-2023) at ICAR-
[IOR farm and at ZARS, Kalaburagi, University of

Agricultural Sciences, Raichur during kharif 2023.

e Expression of multi-capsule with conspicuous
purple lip flower in the genotype IOSG-MCPL was
confirmed over different seasons and locations.

* A MAGIC line MSES-434-718 was identified for
high oil content during kharif (58%) and summer
(56%) seasons.

*  When thirty six stable genotypes developed from
different crosses were evaluated for their potential,
CSES9-49 (black seed coat) with the oil content
of 47.8% gave highest seed yield (1404 kg/ha)
while four other entries viz., CSES9-31, CSES9-49
(black seed coat), CSES6-18-16 (white seed coat)
and CSES9-47 (brown seed coat) were promising
with > 50% of oil content, high seed yield and low
incidence of phyllody (<20%).
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Using 80 geographically diverse sesame
genotypes, 168 highly informative microsatellite
(SSR) markers were identified from a set of 412
optimized and validated SSR markers.

Further, 25 markers were able to distinguish at least
10 genotypes on 4% agarose gel electrophoresis.
These markers were utilized for DNA-fingerprinting
of newly developed varieties to establish their
identity in relation to referred genotype.

Using a set of rBiFC vectors, interaction between
sesame protein  RNF5 (E3  ubiquitin-protein
ligase) (both isoforms RNF5 and RNF5*) and
the effector protein S54LP (SAP 54 Like Protein)
of phytoplasma was further demonstrated using
confocal microscopy technique.

Similarly, using BiFC technique, inferaction
between BTB-NPH3 domain containing NPY4
protein and S54LP was clearly established using
both fluorescent and confocal microscopy.

Expression of all the introduced genes (fragments of
S54LP, RNF5, and NPY4) was demonstrated in the
in planta infiltered tobacco plants using RT-PCR.

In silico domain analysis of RNF5, NPY4 and S54LP
as well as the interaction between the interacting
proteins and effector protein indicated the strong
interactions at specific domains.

Crop Production

In soybean-sesame cropping system, combined
application of FYM (680 kg), vermicompost (637
kg) and goat manure (400 kg) (on equal N basis)
produced comparable sesame yield (826 kg/ha)
as that of nutrient management through inorganic

sources (889 kg/ha).

In Tamil Nadu, practicing zero fillage for sesame
succeeding rice fallow was found practically not
feasible but either conventional or reduced fillage
recorded higher seed vyield with application of
100% RDF (442 kg/ha).

In finger millet-sesame cropping sequence,
balanced application of NPK + Boron (B) based
on soil test value produced highest seed yield of
sesame (2240 kg/ha). Highest NUE was noticed
(42%) with B+2 splits of N. Application of NPK + S
+ limiting micronutrient B + FYM @2t/ha resulted
in highest phosphorus (47%) and potassium (76%)
use efficiencies.

Six genotypes viz.,, I10S-1103, MC-552, MC-
827, MC-891, MC-1037 and MC-970 were
found tolerant with good seed yield under moisture
stress conditions and MC-970 also showed high
SCMR, leaf area and seed yield under moisture
stress conditions.
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Twenty-four genotypes showed better performance
in terms of surface root development and root
growth under water logging conditions.

Sesame growing states were grouped info
high area high productivity, high area medium
productivity, high area low productivity, low area
high productivity, low area medium productivity
and low area low productivity based on the index
developed by using the data of total area of
sesame and total cropped area of respective states
by using GIS tools for strategic interventions.

Crop Protection

Studies on seasonal incidence of insect pests in
sesame revealed the highest incidence of leaf
webber, leathopper, whitefly and mirid bug during
| fortnight of September, | fortnights of September
and October, Il fortnight of September and I
fortnights of September and October, respectively.
Abundance of coccinellids was highest during

October.

Eighteen genotypes were found free from incidence
of leaf webber. Six genotypes (SEL-S-2018-1002,
SES-K-20-1054,SES-K-20-2011,SES-K-20-2018,
[10S-3103 and SES-K-20-2027) were free
from incidence of leafthoppers. Six genotypes (Pl
-186510, PI-279541, 1C-205793, 1C-500384,
IC-204622 and NIC-8578) were free from
incidence of whitefly.

Double-layer seed coating (Layer 1: Chitosan 5ml
+ Penflufen + Trifloxystrobin 7.5ml + Th4d 0.1g
and Layer 2: Chitosan + Thiamethoxam) improved
the seed germination and reduced root rot
incidence. In physicochemical characterization of
double layer biopolymeric films, the intact physical
and chemical integrity of the film was observed.

Among botanicals and hermetic storage bags
evaluated against storage insect pests of sesame,
HDPE bag + sweet flag rhizome powder and HDPE
bag were effective against rice moth and red flour
beetle and recorded significantly low seed damage
at 6 months after treatment as compared to the
damage in cloth and jute gunny bags.

A survey was conducted among farmers, oil
extraction mill, mandi and warehouse conditions
at Bhind, Madhya Pradesh; Jhansi, Uttar Pradesh;
Bhuj (Kutch), Gujarat; Pali, Rajasthan and
Vriddhachalam, Tamil Nadu to understand the
pesticides used in the seed and value chain.
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Niger
Crop Improvement

* 3421 accessions were characterized for qualitative

traits and several unique variants for the ray floret
traits such as color, number and size were identified.

With respect to seed oil content, accessions had a
minimum oil content of 15.7% (IC-417201) and
maximum of 58.3% (IC-0262618). A total of 143
accessions were having >40% oil content.

The fatty acid profiling of 1500 niger accessions
indicated that linoleic acid content ranged from
31.06 to 69.98% with an average of 55.90%
while oleic acid ranged from 16.69 to 58.47%,
the average content of palmitic acid, stearic acid
and linolenic acid were 8.27%, 4.93% and 0.34%,
respectively.

Out of 4 accessions of G. scabra received from
Kenya, two accessions could be established and
large-scale multiplication of G. scabra was done
for exploitation in breeding programmes at various
centres.

Interspecific F, hybrids of two interspecific crosses
were vigorous with plant height ranging from 100-
130 cm; number of capitula from 670 to 920/
plant; number of ray florets being either 14 or 15.
These interspecific hybrids had longer flowering
duration (210 days), were free from incidence of
powdery mildew and other foliar diseases and the
number of seeds produced ranged from 2500 to
4000/plant.

A reference transcript set was created by merging
the transcripts of Ethiopian and Indian (JNS-28)
varieties and removing the duplicates and mining
of this data resulted in 1564 SSR loci.

Using the reference transcript set as reference,
reads of 4 diverse genotypes (Ethiopian, Indian,
USA and G. scabra) were assembled and
differential gene expression was studied.

Highly reproducible and repeatable in vitro
regeneration protocol has been developed by
utilizing the cotyledons and primary leaves as
explants.
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Linseed
Crop Improvement 3Tl
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accessions (42), near zero ALA lines of PGRC,
Canada (9), noftified varieties (90) and high oil

lines (49) were multiplied.
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The working collections were shared with BAU-
Ranchi, IGKV-Raipur and UAS-Raichur and
the notified varieties, high oil lines and USDA
accessions were shared with BAU-Ranchi and

JNKV-Sagar.

Released varieties and 130 diverse accessions were
characterized for 18 DUS traits and this resulted in
identification of promising genotypes/varieties.

Among the 42 USDA accessions, one accession,
PI-522932 exhibited dehiscence, a trait which
is rarely found in the linseed global germplasm
collection at two (Hyderabad and Sagar) locations.

Over two years, 10 stable high oil lines viz.,
A-223A (45.5%), EC-41599 (45.4%), Alg-8
(45.5%), Kiran (48.2%), EX-3 (46.6%), LMS-589-4
(44.4%), Bhatasia and NL-41 (44.1%), LCK-9324
(43.8%) and BAU-06-07 (43.6%) which can be
used as donors in breeding programmes aiming at
improving oil content have been identified.

Out of 202 diverse germplasm panel evaluated,
seven genotypes with high (~58%) Alpha Linolenic
Acid (ALA) confent: BAU 2019-13 (59.1%),
Subhra, PKDL-41 (58.9%), Binwa (58.4%), SLS 73
(58.3%), Laxmi and AC Candurf (58.2%) and four
genotypes with low ALA, Suvee (1.9%), RLC-177
(5.7%), RL-15592 (4.9%) and Divya (9.7%) were
identified.

In order to develop pre-breeding lines, possessing
tolerance to drought, Alternaria blight and budfly,
two interspecific crosses involving L. bienne were
attempted and one of the crosses, T 397 x L
bienne, was successful.

Point mutations in FAD3A and FAD3B leading
to inactive polypeptides and co-segregating with
low levels of unsaturation in the low-ALA flax seed
varieties were confirmed suggesting the possibility
of using marker aided breeding for low ALA in the
crop.

Diversity study with 192 morphologically diverse
germplasm accessions using 57 SSR markers,
indicated less diversity. Analysis indicated three
distinct clusters comprising exotfic germplasm in
one, released varieties in the second and Indian
germplasm and advanced breeding lines in the
third group.

Crop Production

Among the 90 genotypes evaluated for Cd
and Pb accumulation in seeds, the cadmium
concentration ranged from 0.87 to 2.08 ug /g.
Only four genotypes had cadmium concentration
below 1.0 ug /g seed. Among these genotypes,
three recorded >75 ug /g zinc and three with >
500 ug /g iron.
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Among the ruling varieties analysed for cadmium
(Cd) concentration, cultivar BRLS-119 had the
lowest Cd concentration in seed (0.85 ug /g) and
the highest level was noticed in Shekar cultivar

(1.03 ug /q).

Genotypes that accumulated high levels of these
two heavy metals (Cd and Pb) could be used for
bioremediation in areas with high contents of these
heavy metals.

Crop Protection

Among the incidence of insect pests in linseed,
Spodoptera exigua and Helicoverpa armigera
population reached highest during third week of
January.

Among abiotic factors, the maximum temperature
showed a negative correlation with all insect pests
except Creontiades sp. and H. talaca. The abiotic
factors jointly had a highly significant impact on
population of insect pests.

Biological control

Bacillus amyloliquefaciens strain  (Ba_Abi) strain
found to possess broad spectrum antagonism
against fungal pathogens of oilseed and other
crops in-vitro. Whole Genome analysis, LC-MS
and  GC-MS profilings revealed the presence
of many antimicrobial compounds and gene/
gene clusters responsible for PGP, abiotic stress
tolerance and AMPs.

An increase in CFUs of Trichoderma and
Bradyrhizobium up to 90 days was recorded in
double layer film added red and black soils.

Population of Trichoderma and Bradyrhizobium
remained unaffected on double layer coated
groundnut seeds during 4 months of storage.

Cu-chitosan nano particles were synthesized and
the composite showed 100 per cent compatibility
with the Trichoderma harzianum Th4d. Cu-chitosan
nano polymer showed 42 to 85% inhibition of A.
niger growth in groundnut.

Chitosan and lignosulphonate coacervate showed
100% compatibility with T. harzianum Th4d and
showed >50% inhibition of Amphobotrys ricini.

Among 46 coacervate combinations developed,
two promising Btk microcapsules viz., CC-1+Bt
[Chitosan + Lignosulphonate + Manganese
sulphate + Btk] and CC-2+Btk [Chitosan +
Lignosulphonate + Carboxymethyl cellulose +
Manganese sulphate + Btk] were selected based
on vyield efficiency, entrapment efficiency and
bioassays against lepidopteran pests.
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The Btk microcapsules viz.,, CC-1+4Btk and CC-
2+Btk recorded significantly higher CFUs after
exposure to temperature (upto 50 °C for 48 hours)
and UV radiation (UVYC 254 nm and UVB 385 nm)
as compared to Btk-technical and commercial Btk
formulations.

The Btk microcapsule, CC-1+Btk @ 1.50 g/l was
effective and recorded significantly higher percent
larval mortality of S. litura and A. janata (81.2 and
100%, respectively) as compared to Btk-technical
(70.0 and 90.0% mortality respectively).

Genome assembly of Bacillus thuringiensis, DOR
Bt-127 generated 308 contigs, with total length
of 6,188,851 bp and average G+C content of
34.73%. Eleven plasmids were identified in the
genome. Genome was annotated using RAST tool
kit (RASTtk) and identified 6,667 protein coding
sequences (CDS), 73 transfer RNA (fRNA) genes
and 5 ribosomal RNA (rRNA) genes. Based on the
annotation, 4 putative insecticidal cry genes have
been identified.

Nanosystems

Nanocitrates viz., BFC (1:1)-6, BZC (1:3)-6, BFZ
(4:6)-8 and BFZ (5:5)- 2 were most effective for
enhancing soil enzymatic activities and were
outperforming both commercial nutrients and
untreated samples.

Nanocitrates with highest enzymatic activity when
assessed for the impact on nutrient content in
plant drymatter of groundnut recorded higher Fe
(12.1mg/g) in BFC (1:1) and higher Zn (2.29mg/g)
in BZC (1:3) treatments against 1.79 mg/g Fe and
0.26 mg/g Zn in untreated control plants.

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% [IOR-cellulose as a
binder. These pellets, after rigorous testing under
various seftings, exhibited improved germination
and lower disease incidence in sesame.

Value addition

Blending of sesame and linseed oil in 80:20
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. The oll
blend resulted in ensuring oil stability up to 12
months of storage.

ratio was
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DUS testing

Maintenance and multiplication of 27 reference
varieties of sunflower was undertaken.

In safflower, DUS testing of six entries including
two new candidates was taken up.

In castor, first year DUS testing trial for one
candidate along with two reference entries was
conducted and data for 25 DUS characteristics
was recorded.

In niger, in order to develop Distinctiveness,
Uniformity and Stability (DUS) testing guidelines,
26 niger varieties and 107 germplasm were
characterized for 32 traits.

Multiplication of niger varieties (26) and germplasm
accessions (122) was carried out under nets
through sibbing.

Seed Production

A total of 700.19 q of breeder, certified and TL
seed of castor, sunflower, sesame and safflower
was produced.

Social Sciences

Sesame Knowledge Management Portal that
serves as a comprehensive resource for sesame,
categorizing information under general and
research domains, covering aspects from crop
infroduction to genetic resources and market
insights was developed. It offers real-time sesame
prices from major APMCs, employs a query-based
database and features a user-friendly interface.

The physical copies of the Oilseeds Statistics
Compendiafortheyears 2015 and 2021 have been
digitized and are now available online. The user-
friendly web application allows quick navigation,
downloading and enhances accessibility and
usability of valuable oilseeds related information.

TilhanTec-Oilseeds Statistics Information System
has been recently updated to include the latest
data for the period 2022-23, encompassing
area, production and yield information for all nine
annual oilseed crops at the national, state and
district levels. Users can download comprehensive
statistics dating back to 1966-67 up to the present
(2022-23). Additionally, global statistics have been
updated up to 2021 by accessing information from
the FAOSTAT website.

TilhanTec-Random Code Generator for Al
India Co-ordinated Trials (AICRPs) significantly
streamlines the coding of genotypes/entries for
AICRP coordinated trials, efficiently producing
random codes and labels for seed packets.
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TilhanTec: Oilseeds Pests and Diseases Image
Repository  System V2.0  (Tilhantec-OPDIRS)
developed enables crop protection researchers
to contribute photographs to the online repository
that serves as a data base and contributes to the
formulation of Al models to predict pests and
diseases through image analysis.

Safflower Germplasm Information System (SGIS)
that features a web-enabled interface for the
selective retrieval of accessions with desired
characters and also for retrieval of all the
information for the selected genotype(s) has been
developed. Users can search for individual or
combined traits and easily download the data in
Excel format.

The Genotype-Yield-Trait approach emerged as
the most effective method for identifying drought-
tolerant genotypes based on multiple traits. Out
of the 18 castor genotypes considered, the order

of selection for drought-tolerant parental lines was
1932-1 > DCH-519 > ICS-164 > 48-1 > IPCA41.

The recently released Castor hybrid ICH-66 has
shown increasing spread of area in the states
of Andhra Pradesh and Telangana (279.47 ha
during 2019-20 to 5960 ha during 2023-24)
signifying the increasing acceptance of the hybrid
by the farming community.

The Compound Annual Growth Rates (CAGR) for
the major oilseeds in Rajasthan during the present
millennium  (2000-01 +to 2022-23) revealed
that for the total oilseeds, the CAGR for areaq,
production and productivity were 2.66, 5.22 and
2.49 per cent respectively. This indicated that the
combination of area expansion coupled with the
power of technology (yield) contributed to the
accelerated production of total oilseeds.

The extent of contribution to the change in
production (triennium ending 2022-23 over
triennium ending 2002-03) through decomposition
approach revealed that for the total oilseeds in
Rajasthan, the area effect (expansion in area)
contributed to 39.7%, while the yield effect (power
of technology) contributed to 27.2% while the
interaction effect (area expansion coupled with
yield effect) contributed to 33.1%.

Potential districts for sunflower, sesame and
castor were identified based on the relative
spread (RSI) and relative yield indices (RYI) and
the districts were categorized into four groups as
most efficient, moderately efficient, efficient and
inefficient districts.
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A field survey was conducted in Andhra Pradesh,
Karnataka and Telangana to assess the level of
adoption of improved technologies of sunflower
with 350 respondents and it was observed
that majority of the farmers (>70%) adopted
recommended hybrids of sunflower, applied
fertilizers (68%), followed optimum sowing time
(64%), weed management (59%) and plant
protection (56%) while the practices such as
application of B (23%), optimum seed rate (24%),
organic sources of fertilizer and pest management
(31%) were less adopted by the farmers.

In order to show the productivity potential and
profitability of improved technologies, 7510
frontline demonstrations (FLDs) on four oilseed
crops (Sunflower, castor, safflower, linseed),
oilseed based farming systems and area expansion
of sunflower in paddy fallows in collaboration with

ICRISAT were conducted.

Four hundred and thirty FLDs on sunflower were
conducted during rabi 2022-23 in Siddipet district
of Telangana State in collaboration with the farmer
producer organizations (FPOs). Soil application
of elemental sulphur @ 25 kg/ha increased seed
yield of sunflower by 13.9%, no cost technology
of optimum spacing (60 cm x 30 c¢cm) enhanced
sunflower seed yield by 5.6% and foliar application
of B @ 0.2% increased seed yield of sunflower by
15.1% as compared to farmers’ practice.

Bee keeping was introduced in Chandlapur,
Chinnakodur,  Metpally, ~ Machapur  and
Laxmidevipally villages. Bee keeping increased
sunflower yield by 14.7% apart from additional
income though honey.

Agri Drone was used in farmers’ fields for spraying
of Boron/KNO, in sunflower, Fipronil 5% SC
against stem borer in paddy, Thiomethoxam 25
WG @ 100g/ha against sucking pests in castor. A
total of 250 ha demonstrations in sunflower, paddy
and castor were undertaken.

Farmer Producer Organizations (FPOs)

The farmers’ mobilization continued in the two
FPOs nurtured by ICAR-IIOR. Chinnakodur FPO
registered 1074 farmers as shareholders whereas
Narayanraopet FPO registered 622 farmers
as shareholders. The business plan of the FPOs
included: input aggregation, output marketing,
collective services, crop diversification, bee
keeping, seed production, capacity building and
output marketing.

350 IR &b AT JRTIET DT I~ Hrenfifepar
P 3T P TR BT IMTheAT BT & foTT 3TET U,
T 3R AT F U ST Aderor ST fapam
TIT T 3R T ST AT o 31fRyepier oot (>70%) ¥
GROTRT ehT AT e fheeH] T STUIIT, SERepT b
TRITT T (68%), SECTH 3T AT (64%), TRUTAR
TEET (59%) 31X Gl TRET (>56%) BT U fhaT
AT | AT 7 PV & b dRM (23%), TETH dIST &R
(24%) 3R I4NP 3R Hic Jaw= & SAfdH Al (31%)
St TrRITa @Y SR &

I~d HEnfifear H ST T iR ATy
o™ & forg, 3foric & TearT & IR foretet we
(IRSTET, 3RS, PgH, 3ferd), frere smamRa et
TuTTferat 3R T 2T URelT T H RO b & IR
TR 7510 T Ufth UG (ThUetst) ST e 17 |
o ScuTed FSHT (THUNSM) o TEIT I AT
5T & fEIUT el 7 9 2022-23 & SR GROFRE!
W 430 THUerS! AT fahg g | firgt F 25 s
FFCIR BT R A UfeTice Teh & TANT & GRoral!
SIS ST 13.9% 1 i &8, 38 & (60 T x 30
) BT AT AT aTett depritep A GRoTRT b it b
SUST H 5.6% BT gl g% 3R IR @ 0.2% & U< R
TRINT 3 T T ST H g 851 [P P AR b
T 5 GROTIRET T SedTeT 15.1% 31fere &l
YA, ForTepIgR, HeueetT, FaTgR iR afeHied et
a5 HYHEET UTet bl QO3AT T TS| TEHERET ITerT
3 918 b HATCReh AT b SAeATaT, GRoTIRET bl IuS §
14.7% 1 & gl

ol $F &7 ST T & Wt ¥ R J aRE/
KNO,, &1 & T &5<eb o ReiTeh fehuiiferet 5% Teet,
3RS H I I dlel DIt b RacATh ARIHARIH
25 Ssegoil @ 100 /IR o (s o forv fevar
TIT o7 | 15 BFCAR &F H 3RS H SHRCINGT Y
Q| IR, T 3R 3RS! &b Paf 250 BFIR Tl
QY

FYD ITUTSDH TS (YHUT3NT) BT TS U HaeT

JMSHTIR-TITIRT GRT NI o e Sued
el fhaml B AmeRl IRT I@N RIS
THUTSAT 7 1074 AT T ARREReDT &b Y H Uil
fopam, STefds ARRIVRTEYE THdR 7 622 fHAmT B
RRERDT P T H USiiepa Tl ThUTSIT Dl e
IS  $TYC TPHAIDRUI, 3MMSTYC ATHIST, ATIfed
1Y, et fafdeienvur, aemed! drer, disT Ieure,
&R FTOT 1R 3TSTYE HIHIST QfHfeT &l




e During 2023-24, a turnover of Rs. 88,45,068/-
was achieved with a net profit of Rs. 6,32,968/-
mainly due to input aggregation and collective
services such as hiring of drones.

* The FPOs were motivated and guided for crop
diversification through a series of meetings
and training programmes. Around 1000 ha
of sunflower was sown during rabi 2023-24 in
Chinnakodur and Narayanraopet mandals of
Siddipet district, Telangana state diversifying
from paddy.

e Farmers were motivated to take up intercropping
of sunflower with a spacing of 60 cm x 30 cm in
one year old oil palm orchard. Farmers could
harvest 1600 kg/ha seed yield of sunflower.

* Various capacity building programmes viz., on-
field, online and on-campus were organized
for the members and the office bearers with
the support of TSSOCA, PJTSAU and ICAR
institutes. Field days and interaction meetings
were organized to create awareness about the
improved technologies of oilseed crops.

Farmers FIRST Programme

*  With the multiple objectives of reducing the cost
of inorganic fertilizers by making available the
phosphorus fixed in the soil to the plants; and for
fixation of atmospheric nitrogen and to address the
issue of soil borne pathogens, seed treatment with
PSB, Trichoderma and Rhizobhium were taken up
in pulses and groundnut under both kharif and rabi
seasons.

* Contour cultivation for moisture conservation /
Ridge and furrow method replacing the line sowing
method in pigeon pea (45 ha /92 households) led
to productivity enhancement of 13% resulting to
additional net returns of Rs. 6325 /ha.

* Infegrated Nutrient Management in rabi groundnut
under the ftribal ecosystem led to average
productivity of 23.06 g/ha resulting in additional
net returns of Rs.75250 /ha.

* With the objective of diversification under paddy
eco system, the technology assemblage of sorghum
hybrid (CSH-41) undertaken under ZAID (2022-
23) in situations of low water table led to average
productivity of 22.87 g/ha providing additional
net returns of Rs. 40,488/ha over the operational
costs.
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* 2023-24 P ERM, X 6,32,968/- BUY B g T b

T X 88,45,068/- BUY BT BRITR J&F &Y H FTYC
TpATEHRUT 3R AHfee AaTall ST g T fehR1q OR of
< DIRUT BTRACT et 1T 2Tl

dadT IR TRIEIT HRIGAT HT Wb ST &b AT
THUTAT T ot fafdeftenur o fofy IRe aiR MR
febarm 7Tl ¥aft 2023-24 & SR THTHT ISy o Ryeiive
et & faTrepIgR 3R ARRIVRIEUT Heal 7 a1 &
fafeefiepRur &R §Y TFTHT 1000 SR RO
1T AT 2T

fepATIT 2T Uep ATeT YR et TS & el H FRoMRET
&Y FIRPA T &b fore IR fopar mam | 3iaer ure
PI 8.5 HIeR x 8.5 HIeR x 8.5 HieX &I Hepioiy 3
X 140 Eﬁ?ﬁ/ﬁcrcw Eﬁ &HAT %W ST AT o7 |
STt Ut UTEll & &fTer &I ST T SUANT FROTIRIT b
93TE b foTq 60 At x 30 AT hT & o Ty fepat AT
oT | P QRO Bl 1600 fhamm/gacar st
IS o § HerT ol
SATHATATY, TSI 3R STSAITRNR AT b
HETNT A FexT 3R Ut & fore faftr= e
RN fhT TV | ffeTeT Bttt d =i Hrenfifar
¥ IR H oD UeT B & ol Fies fRaw 3k
IIATTT 5B RN Y )

feparTT s BrRishy
o fE ¥ HINE BRORA B bl DI IJUAH PRI

SFPTEIIP JERDT DT AT DT PH PR P Tg§IeI;
3R arRpifT ATgior & Rerdiaur & forg aiik firgh
& YT B dTet IO HT FHRAT & FHTE & foTg,
fordt, ergaienf 3R wgwifsrs & AT ST SUAR
feparr T o

Tt TR & foTU Heod Well/3RER (45 8aCIN/92 ER)
TS gaTs fAfer & T R RS SR WY Yy &
IuTEehdT A 13 fcrerd B gf g3, e aRum ey
3 6325/8FCR BT ARIRE g AT HTH g3l

ST ATRRRITCRAT T3 & et 7afT FThet! 3 Tebigel
IS e eE I 3 SedreddT 23.06 forice/
gFCIR &1 g aRUMRERRY I 75250 BUA/ETCIR
BT 37T g T U6 g3l

g TIRR=ARYST 7 & dea fafdefiaxor & Sz 9,
=T e &R Reufel § ssvangdel (2022-23)
¥ TEd Py T SIR Faw (v 41) & Hrenfih
TS & 22.87 fFdcal/Zaeay & iR Scuredhar
g3, TR < 40488 TR garcaR ST R eTrT
3tferep ot 3rfaReh g e frem




To expand adoption and reinforce the seed
village concept under the newly released
groundnut variety TCGS-1964  (introduced
info the project during 2022-23), initiated
early kharif demonstrations with technology
integration in the tribal hamlet. This effort
resulted in an average productivity of 23.84
g/ha, generating an additional net return of

Rs. 1,08,355/ha.

The technology infusion in Green gram-
Groundnut sowings during late kharif in the
tribal hamlet (43 hectares and 95 households)
aimed at weather resilience, ultimately yielding

an impressive overall system and net return of Rs.
1,12,551/ha.

Technology assemblage in kharif paddy resulted
in average productivity of 33.33 g/ha resulting
to additional net returns of Rs.15,145/ha;
while in redgram, the average productivity was

8.87 g/ha resulting to additional net returns of
Rs. 4,890/ha.

With the objective towards doubling farmers’
income, value addition from redgram to dal
(9 households/ 24 q) enabled additional net
returns of Rs.3650 /q.

(ERATTT 1964 SRY 2022-23 & SR TRASHT &
U fSpT AT AT & T ST 17 bl STTHTRUI T AT
TR & forg, g =1 anfeardy aRaar F tenfidhr
TehTepRUT & TT YO TR Yed I fbu | g
ISR2I5S] éﬁ Llli"\<UII‘-N"C4‘<‘7L4 23.84 IrC\rCI.CC'VSCfCQN Eﬁ \Hﬂlﬂd
IcqIEhdl g, R I 1,08,355 T gFCIR T
SHferReh 9 <IT UTH g3l
SISITCRT Slet (43 B8R 3iR 95 BR) ¥ <X I &NIH
& SR JT-HThel! DT g3AT$ H TENfihr o1 FHa,
AT ST HIGT BT AAATIT oI, 3fefel: THTAMAT
THY YulTel & X 1,12,551 Uil SR BT g T4 U6
gl

RIE g § UeNfidhT Jae & aRumReasy JiRTd
IcTEHAT 33.33 [daca/gacar Yal oI URum IRy
3 15145 BT JARINE Y& T UTH 3T, STelfch IRER
¥, 3ffad Sctedar 8.87 fadearaee off e
RO X 4890 HftT 8FCAR BT AARh Y e
TITH 31T

feFRITT T 3TRT DT QAT HRA P Ik, TRAS]
& e v 3R Heg Ga¢ qrierel W URIee 3%
fopT T o T BT F FATRIT SRER T (9 TR/24
fereieet): 3RER & Tt e Jodaei § I 3650 Hfcr
ferdieet o1 arfaReh 9 ResT o gal
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The establishment of All India Coordinated Research
Project on Oilseeds (AICORPO) in April, 1967
based on the recommendations of a sub-committee

appointed by the Government of India was the most
significant event in the history of oilseeds research
in India. The project had its beginning with one
Project Coordinator to coordinate and monitor the
research programmes of groundnut, rapeseed-
mustard, sesame, linseed and castor at 32 research
centres. Later during 1972, safflower, sunflower and
niger were brought under the umbrella of AICORPO
and the number of research centres was increased
to 40. Realizing the need for a national institute on
oilseeds, the AICORPO was elevated to the status of
Directorate of Oilseeds Research (DOR) on August
1, 1977 with a Project Director as its administrative
head and seven Project Coordinators for these oilseed
crops. Subsequently, groundnut and rapeseed-
mustard were delinked from the Directorate with the
establishment of National Research Centre for each
of these crops during 1979 and 1993, respectively.
In 2000, the AICRP on Sesame and Niger and AICRP
on Linseed were separated from the administrative
control of DOR. The DOR was entrusted with the
responsibility to plan, coordinate and execute the
research programmes to augment the production and
productivity of sunflower, safflower and castor crops in
the country through All India Coordinated Research
Project (AICRP) on Qilseeds at 29 locations across 14
states. The DOR was upgraded to ICAR-Indian Institute
of Oilseeds Research (ICAR-IIOR) w.e.f. February 3,
2015 as per the approval of Xl Plan EFC. During
2020, the Project Coordination (PC) Unit of AICRP
on Linseed was shifted to ICAR-IIOR from ICAR-IIPR,
Kanpur as per the recommendations of ICAR, New
Delhi. Currently, ICAR-IIOR coordinates the AICRP on
Oilseeds (Castor, Sunflower, Safflower and Linseed)
operating at 40 locations across 21 states. The ICAR-
[IOR is a premier national institute under the aegis of
Crop Science Division of Indian Council of Agricultural
Research, New Delhi.
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IR APR GRT FRIH Wb Iu-AMfT b Rywpriant &
IR TR 31, 1967 H foieTa W 1Raet TR FHfad
SFTHETT IRIISHT (AICORPO) T TATIAT AR H fieTe
SFIYT & SIeTT H AT Fecaqyl geT off uRSHT
BT AT 32 UM Dol H Fhell, JATS-ARl,
3R R & T daet T IRIASHT FH-aad & 1
g$ ofll 918 § 1972 & SR, PG, YRS 3R (e
@I AICORPO ! BISRIT ¥ &Il T-T 3R SFTHE Dal
Y AT 40 T 9T S TS| foTeTe TR Ueb S A
T AT Pl HEGH BRI Y, AICORPO BT 1 AT,
1977  TIeTe SIIRIe e (ST3TI3TR) BT &uT T
TIT 3R $RP IR THRT & T N Ueb URATSHT erh
3R & fireTes Bl & folT AT URATSHT TH-agadT Br
AftAfera fawam Tam 9% 918, HH: 1979 R 1993 F
Gl T TRATIAT & ATT 37 B! DY AT J 3T I
f&ar mm a¥ 2000 H, fier iR AT TR wamERiTeTRYY
AR TRl IR TRISHRIRYY & SRR & JerNIfe
=0T & 31T o T T oM SRR T 14 Ioal A
29 TMI TR fiiefe W 3Raet ARAIT qf~ad e
UIRATSHT (TITSHITRUY) o HTe2H 3 <2 H GRS, PgH
3R NS BIAT & IUTE 3R IATSHAT Pl TG P foAg
I BRIPAT P FRAISH, Faae 3R e &r
RFeRT @it ¢ ot 127 JIomT SUBRT & SFFHIET $
TR 3 BRERT, 2015 STATAR BT HIHFI-HRA 1 ferereT
I TR (SMMERITIR-3TTEIMEININR) IS
famam T oM a¥ 2020 & SRM, MR, 75 el Hr
RIHTREIT & TR, SRl IR TaTSRTARYT P giRATemHT
qHaY (PR FbTS T JATSRATIR-3TEITEUIAR, BFIR
Y BITSHITRTR-IMSIMTERNINR H FATIAR P AT T=AT 2T
I H, STEHTTITR-IMMSIMSINR 21 IAT H 40 T
TR FeTerd foreTe (S, JRorall, Pge SR 3rerel)
TR AICRP &7 I+ @R & NS T3TR-3NTESINIR
o TeATITET H Uep JH Y HeT 2
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Vision
Enhanced technological production of castor,
sunflower, safflower, sesame, niger and linseed

through knowledge based interventions.

Mission

Contributing to the sustained growth of oilseeds
production by harnessing frontier scientific tools
and through generation, refinement, validation and
dissemination of improved technologies in castor,
sunflower, safflower, sesame, niger and linseed.

Mandate

e Basic and strategic research to augment the
productivity, oil content and quality of castor,
sunflower, safflower, sesame, niger and linseed.

* Information management on oilseeds to develop
policy framework for research and development
strategy.

e Coordination of applied research on national
and regional issues to develop location specific
varieties and technologies.

e Dissemination of technology and

building.

capacity

o=
ST ST ST b ATedq 9 3RS, TR, FH, e,

15D

et 31R STt BT debriieh! diR TR ST ST TRl

frerr

Jefieur & ATeR & Riete Scued 7 9ad gfg o areH
I HreNfAfeRat o1 JaR e

aﬁ%léw
3RE!, IR, PgH, e, Imfrer 3iiR et dr
TS, I el HTAT 3R JUIE FGT o forq Hifere
Tq QUMD SIIET
TR &R B fofeTew UR T Hael
% fore s R &l el o ST SRgEHT
Tl

o YTENfhT &T JIR 3R T fHfom

Staff position as on December 31, 2023 / fiAiw 31 iR, 2023 &1 Fiffas Rerfer

Scientific

Technical 43

Administrative 30

Skilled supporting 77
Total 193

21 22
16 14
74 03
151 42

Financial Statement / faea faa=or

Allocation and Expenditure (2023-24)

(Rs. in lakhs)

A. Grant-in-aid
(Capital)

Works
Equipment

20.00
35.37
39.68

50.00
Information &
technology
Library

Vehicle & vessels
Furniture 4.95
B. Grant-in-aid
(Salaries)
Establishment
Charges

2446.65

20.00 20.00 20.00
85.37 5.7 50.00 85.37
39.68 39.68 39.68
0.00 0.00
0.00 0.00
4.95 4.95 4.95
0.00 0.00
2446.65 2446.65 2446.65
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Pension 239.99 239.99 239.99 239.99
C. Grant-in-aid 0.00 0.00
(General)

TA 19.04 19.04 19.04 19.04
Research & 371.00 60.00 25.00 40.00 496.00 371.00 60.00 25.00 40.00 496.00
Operational

Expenses

Administrative 256.15 256.15 256.15 256.15
Expenses

Miscellaneous 3.81 3.81 3.81 3.81
Expenses

TOTAL 3436.64  110.00 25.00 40.00 3611.64 3436.64  110.00 25.00 40.00 3611.64

AICRP on Oilseeds and AICRP on Sesame & Niger / fieig R TTERTSIRGY oI faer T 8ok w®
(Rs. in lakhs)

A. Grant-in-aid (Capital)

Equipment 4.00 4.00

B. Grant-in-aid (Salaries)

Establishment Charges 1551.00 1551.00 522.43 522.43
C. Grant-in-aid (General)

Research & Operational Expenses 260.40 260.40 78.75 78.75
TOTAL 1815.40 1815.40 601.18 601.18

Resource Generation / GTEH Icufa

Sale of farm produce 517950
Licence fee (hostel room rent + quarters licence fee) 573262
Interest earned on loans & advances

Receipts from schemes

Analytical and festing fee 2656996
Interest earned on short term deposits 2489970
Training 329345
Sale of technology 120160
Other 2874485
Recoveries of Loans & Advances

Miscellaneous Receipts 834317
TOTAL 10396485

Funds Received for Externally Sponsored Projects / STest et &RT fireet qiftrey aRaiommsn & forg wmee emifir

1 DUS Project 1003181 858400 525630

2 Development of DUS Test Guidelines for Niger 834960 536969
1012647
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FLD Main 1003856 3982832 3898167
FLD-SBI new 7897389 7299583
4 DAC Seed Hub Release 1010334 441000 0
5  Seed Hub Coordinator 1010336 311874 0
6 Seed Hub Infrastructure 1010478 160260 0
7 Seed Hub Revolving Fund 1010479 24815816 5528939
8  M/s Multiplex Bio. Pvt. Ltd, B'luru 89710 0
9 DBT Safflower Network Sub-Project 1- 1014552 16737997 16496528
DBT Safflower Network Sub-Project 2- 1012229 7670810 5545796
DBT Safflower Network Sub-Project 3 - 1013599 9637995 616299
DBT Safflower Network Sub-Project 4 - 1013600 3489800 414800
DBT Safflower Network Sub-Project 5 1013601 1078825 799370
DBT Safflower Network Sub-Project 6 1013602 1251380 1201294
10  DBT Niger Network Pro.2 1014556 2150225 2150225
DBT Niger Network Pro.3 1014558 3791620 3196853
DBT Niger Network Pro.4 1014559 1687236 1512436
DBT Niger Network Pro.5 1014560 5882539 1922499
DBT Niger Network Pro.6 1014561 841593 266496
11 Formation & Promotion of Farmer Pro. Org. (FPOs) 1100000 498708
1013096
12 SERB Unravelling ...Castor (1013547) 1308114 893632
13 SERB Teachers Associateship for Res. Excellence 380719 0
1013676
14 Valagro BioSciences Pvt. Lid. 38888
15 Revival of Sunflower Cultivation (NFSM) (1013925) 3091581 808228
Revival of Sunflower Cultivation (IIOR Seed Production) 3809788 583382
(NFSM) (1013924)
16 IRRI Work Plan - Dr. K. Ramesh 1014070-General 1517050 730739
Capital 350000 187847
17 Advanta Enterprises 706500 0
18  Sub Mission on Agriculture Mechanization (1014248) 713613 0
19 Dor-Bt 1 dossier purchase 472000 72000
COROMANDAL INTERNATIONAL LIMITED
20 Dantiwada Farm Biotech 150000 0
21 Vishwas Hybrid Seed Company 300000 0
22 Arunodhaya-Chandrayaan-Testing fee 177000 27000
23 TERl-external 654664 99864
Total 107041201 55647753

Plan Schemes / TaT9 h

1 AMAAS 1009764 1225181 359041
2 AMAAS 1009795 1125764 415188
3 ABIncubation Centre 1007836 587063 195511
4 ITMU/NAIF 1006749 636581 419483
5 KVK/FFP 1008822 1236787 916155
6 AICRP on Seed (Crops) 1003842 523030 23637

Total 5334406 2329015
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Research Achievements /
AT Ut feerT

e Castor / 3RST

* Sunflower / JXoIET

* Safflower / oA

e Sesame / faa

* Niger / IMfiaer

* Linseed / 3TerRit

* Biological Control / Sifqe fazror
* Nanosystems / S9IR<eT

* Value Addition / 9eg T
* DUS Testing and Seed Production /

ST URI&T0T U4 iof Icures
 Social Sciences / A™TI® fas=

e Extension and Other Outreach
Activities / IR Uq 3m<e’a
ferferfer

 AICRP on Oilseeds / faegd ©®
3Reet W FHfad SrTem
gRSTT
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=== Rainfall (mm)

Weekly weather Data at ICRISAT Farm : 2023
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Crop Improvement

Hybrid-TilhanTec ICH-6 (Fig. 1) developed at ICAR-
IIOR, was approved for notification and release by
CVRC during 9214 meeting for cultivation in Andhro
Pradesh, Telangana, =
Karnataka, Tamil Nadu, 8
Odisha, Gujarat, Rajasthan
and Haryana states, both
under rainfed and irrigated
situations. The hybrid is early 7
maturing (100 DAS), with § g
high seed yield (1.2 t/ha in
two pickings), medium long
primary spike (45-60 cm),
high 100 seed weight (30-33g) and an oil content
of 46-47%. It is resistant to wilt and with tolerance to
sucking pests due to its double bloom nature.

Germplasm Maintenance, Evaluation

and Enhancement

A total of 750 accessions were conserved in the
medium-term storage (MTS) of the institute. A total
of 550 accessions were rejuvenated, 200 accessions
were multiplied and 240 accessions were supplied to
different AICRP centres (S.K. Nagar, Palem, Yethapur
and Junagadh) for screening and confirmation against
biotic stresses (root rot, leafhopper, whitefly and thrips).

Yield performance of extra-early inbred
lines

Out of 13 Inbred lines evaluated, ICI-RG26-1-3-2-5,
ICI-RG22-7-2-10-7, ICI-RG17-2-7-15-6 showed 48,
33; 33, 20; 24, 12% yield increase over DCS-9 and
GC-3, respectively at 90 and 120 DAP The inbred,
ICI-RG26-1-3-2-5 showed 21% and 7% increase
over DCS-9 and GC-3, respectively when all the three
pickings were considered (Table 1).

Screening of germplasm accessions/
inbreds against reniform nematode,
Rotylenchulus reniformis

About 28 biotic stress resistant germplasm accessions
were screened against reniform nematode, along with
resistant (JC-12) and susceptible (48-1) checks on a
1-9 scale of the tested genotypes. All were susceptible
except for ICI-RG-26-14-5-8, ICI-RG-898-4, ICI-
RG-26-1-4-5-7, RG-3165 with an average of 20,
18.8, 19.8, 20.2 egg masses/root respectively with
an egg mass scale of 5 (moderately resistant) which
was similar to that of JC-12 (Fig. 2).

Fig. 1: TilhanTec ICH-6 & &7 & 33T
(30-33 ) 37R 46-47% eiiT AR dTelT X &1 T8
3T STeX P dTel IGHT o PR JRST I TRRIE 3R
R YD Picl P U FE2iiet Bl

Castor / 3RSI

T YR

MEATAR-ITEAEAMMR F R ersfye-fieeTes
TSATE-6 BT 37y T2, TSI, Pprlced, AHers,

IS, TORI, ISTEAT 3R SRATUT ISt a9t ATenfe

3R RifreT <1 & Reerferat &
et & forg 917 daeb b SR
Y AR GRT SRR 3R

rrawna‘a'sma"r(gzrﬁ%moo
= ), ST Y S (& aR
N5 G H 1-2 T/RFCR), HEgH

R e e (45-60
1), 100 ST BT 1fere i

AR P HEIH A B HSRU (TICITE) H P 750
IRIEUT ARAEIT fbU 1T A1 et 550 YRAEUIT T Yt
fearT 1T, 200 IR T UK febaT T/T TR 240 TR
DT S THTET (ST TS, SRR, Fhe FardT 377 foreT)
& ReetTh ThIfRT 3R gfE & fory faftr= vargeianvut ar
(T3, TR, YT, YR 3R SFANTG) & YL bl 1|

WWWH@WWWW@‘M

Jfauid (39skS)  d9rhH,  ICI-RG26-1-3-2-5,  ICI-
RG22-7-2-10-7, ICI-RG17-2-7-15-6 7 DCS-9 Td GC-
348, I 37U gaTs P 90 AR 120 AT &F 918 HAT: 33;
33, 20; 24, 12% I gl ST T Jereal W @R
FRA  3Aiid kT ICI-RG26-1-3-2-5 7 DCS-9 Td
GC-3 &1 3TUEIT 3H: 21% and 7% I IUST Jieg S2mi

qEFPTHR (FOTH) IS, Vfeer-gera it
& foreg S seT uRarguT/aiaaia di whifsT
TRIEOT fahT T SFTRETT & 1-9 T WR ufeRrel (JC-12)
3R Faeefier (48-1) 9% fHeHAl & AT JFDhIPR
TP P foveg T 28 A T HRIET Seed
afRETEuN Y ST i TSI SFRAA 20, 18.8, 19.8, 20.2 IS
SIS dTel URIBY AT ICI-RG-26-14-5-8, ICI-
RG-898-4, ICI-RG-26-1-4-5-7, RG-3165 Pl BIgax 9
Tt gRargor Hagmsfter 2
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Table 1: Yield performance of extra-early inbred lines / 31fifReh-aw sraelY arelt s7srs TS HT SUST e
Mean seed yield (kg/ha) / 3iRre i Suw (fo.am./2aeaR)

90 DAS 120 DAS

Total of two picks

150 DAS

nored e/ g/ (epick/ (904120 (3%pick/ Tt
USSR B RT TR 120RT StquEdtmgEaT qEEF R | F(’;qmgs;) A
9IS (Uge Io18) 918 (TR IS1) (90+120) & (TR IoT) T (TS
ICI-RG15-5 450 322 772 370 1142
ICI-RG15-3 372 397 769 719 1488
ICI-RG1591-1 398 200 598 300 898
ICI-RG22-7-2-10-3 1090 510 1600 (18, 7) * 122 1722
ICI-RG26-1-2-3-14 1142 450 1592 (18, 6) 253 1845
ICI-RG26-1-4-5-7 559 988 1547 (14, 3) 235 1782
ICI-RG26-1-4-5-8 802 800 1602 (18, 7) 200 1802
ICI-RG17-2-7-15-6 1302 380 1682 (24, 12) 185 1867
ICI-RG187-3-2-3-5 1050 500 1550 (15, 3) 250 1800
ICI-RG22-7-2-10-7 1300 500 1800 (33, 20) 350 2150 (16, 2)
ICI-RG26-1-3-2-5 1149 850 1999 (48, 33) 248 2247 (21, 7)
ICI-RG187-6-2-1-3 1245 450 1695 (25, 13) 450 2145 (16, 2)
ICI-RG190-2-1-9-14 879 745 1624 (20, 8) 530 2154 (16, 3)
DCS-9 0 1352 1352 500 1852
GC-3 0 1500 1500 600 2100

*Percent increase over DCS-9 and GC-3, respectively / *5#2T: DCS-9 3R GC-3 ¥ 31f¥es afe ufrera

3

ICI-RG26-14-5-8 ICI-RG-898-4 ICI-RG-26-1-4-5-7

RG-3165 JC-12  48-1

Fig. 2: Reaction of germplasm accessions/inbreds to reniform nematode

Parental line development

Development of Improved monoecious lines

Thirty four improved and diverse monoecious lines
were developed from diverse crosses and stabilized.

Non-spiny monoecious pool

development

Two-sets of non-spiny gene pool based on JI-315
and DCS-106 as female and mixed pollen of seven
non-spiny male parents viz., 48-1, ICS-164, DCS-
89, Cl-2, DCS-123, RG-566, DPC-18 were random
mated for two cycles. Variability for node number
(11-20), plant height (47-105 cm), total and effective
primary spike length (30-68 cm), spike number (2-
8), seed yield/plant (43-286 g) and 100 seed weight
(20-26 g) were recorded in JI-315 based non-spiny
gene pool.

gene

Uy gershl T T

Ia fgfert aerspay &1 ey

IR Hepon & dici S=1d vd fafqer fEferft dersmay ar
faprT R 3o ReR g9/ |

JI-315 R SMETRA AF-IUTSHT S Gl & & HS i J1aT
& B H DCS-106 3R AT AA-TTE TR UJepl Fwa:
48-1, ICS-164, DCS-89, Cl- 2, DCS-123, RG-566,
DPC-18 & A3 IR &1 argfesd U § &1 =shi 7 AfT
PRIIT TN AH-FATAT ST e b JATER W JI-315 F e
Y AT (11-20), Y BT TS (47-105 FHY.), Pt IR
T i ¥UTSd ieTs (30-68 JHY), TUTSH HRET
(2-8), ST SUST/GTET (43-286 TT) MR 100 ST BT Ior
(20-26 TT) ST fohT 71T 2Tl




Development of Pistillate lines

Seven pistillate lines were stabilized from the
segregating generations of diverse crosses: four
from IPC-47 x IPC-25, one each from M-619 x 48-
1, CNES-1 x NES-6 and {[(JP-77 x IPC-25) x (DPC-
21 x DCS-106)] x [(IPC-47 x IPC-25) x (CNES-1 x
NES-6)]}.

Selection and advancement of segregating
generations for pistillate line development

Improved pistillate  selections from the following
segregating generations of diverse crosses have been
advanced to next generation

Bi-parental crosses

Twenty nine improved selections were advanced from
F, to F, generation from (IPC-47 x DPC-25), (CNES-1
x NES-6), (JP-77-1 x DPC-21), (DPC-21 x DCS-106),
(DPC-25 x Rb13-1854) and (M-619 x 48-1). In 104
progeny rows of DPC-16 x M-571 in F,, in addition
to genetic variability for morphological characters
like stem color, bloom, capsule spines, leaf type,
plant type, sex expression, variability for node number
(2-19), plant height (10-120 cm), effective primary
spike length (12-81 cm), spike number (0-12), seed
yield/plant (12-210 g) and hundred seed weight (18-
59 g) were also recorded. Selection and generation
advancement continued in 22 progeny rows of DPC-
23 x DPC-21 in F, generation for low node number
(7-14), green, double bloom, medium long (40-50
cm), high spike number (5-10), semi-compact to
loose spike in a pistillate back ground.

Seven parental crosses

Thirty one progenies were advanced from F, to F,
generation from {[(DPC 25 x IPC-47) x (CNES-1 x
NES-6)] x [(DPC 21 x DCS-106) x (JP-77-1 x DPC-

211}
Back cross progenies

One, two and five progenies were advanced to F,
from 3-parental crosses [(ICS-186 x FC-167) x FC-8],
[(NES-6 x ICS-186) x FC-8] and [(JP-77 x DPC-22) x
JP-96.

Double crosses

Four and fen progenies were advanced to F, from
double crosses [(JP-77 x DPC-22) x (DPC-22 x DCS-
106)] and [(IPC-47x DPC-25) x (CNES-1 x NES-6)],
respectively.

Random mating for diversification of
pistillate lines

After one cycle of random mating involving four
pistillate parents viz., IPC-47, DPC-9, SKP-84 and JP-
86, single plant selections for pistillate trait up to fifth
order were made in second cycle of selection through
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fuf¥ecie e va 1 frReele el &1 forera
=T GepxoT T TetT-31er T ttfet I AT fURele gershHl
T 2R fhaT T IPC-47 x IPC-25 ¥ IR, MSUR{-47 x
JMSYIRA-25 F IR, M-619 x 48-1, CNES-1 x NES-6 and
{[(JP-77 x IPC-25) x (DPC-21 x DCS-106)] x [(IPC-47
x IPC-25) X (CNES-1 x NES- 6)]}. ¥ Us-Ud|

fufReeie derspd faer & foTv srerT-arert Nifear
T T AR ST

fafaer Fapeor &t FfeTRaa arerT-arerT difgar & s8R
el o @ 3rTelt i) & forg 31T ger /T 21

ESEEIRNESIRCICEIr ARG

I RT ST T (IPC-47 x DPC-25), (CNES-1 x NES-
6), (JP-77-1 x DPC-21), (DPC-21 x DCS-106), (DPC-
25 x Rb13-185) 3R (M-619 x 48-1) BT Th, 3 Tth,_ Uit
A% S~1g fohdT M T, § DPC-16 x M-571 T 104
ATCRIT H, UTH eIl T A aRaceiierdr &
STETAT T T T, BT, PRI TS, U=IT BT TP, 4Ty BT
TR, foi a1fireaf, Ars TveaT (2-19), 4ier i S48 (10-
120 I, Tt Treifies TUTS e TS (12-81 JH), TURH
T (0-12), ST SUSH/UTET (12-210 I7) 3R 100 &
5T (18-59 I1) T Repr€ foby 77 &1 v et & DPC- 23
x DPC-21 &1 22 HafcRll § & At Tw&AT (7-14), &7,
IERT DT, T AT (40-50 JFHY), ITT TSP AT (5-
10), fiRIeTeic gss 9 H SEi-31T  Slet T35 & fory
T 3R R SR BRT ST <&M

1T U (IReeer) v
U, Wit T 31 Al {[(DPC 25 x IPC 47) x (CNES-1

x NES-6)] x [(DPC 21 x DCS-106) x (JP-77-1 x DPC-
21)]} P T, el & S~7g e

% P Aafaar
T, SHRT Fa [(ICS-186 x FC-167) x FC-8], [(NES-6

x ICS-186) x FC-8] and [(JP-77 x DPC-22) x JP-96 &
e, <1 3R e Aefcrdl bl U, F ST fepat Tl

ST hI

ST NI & [(JP-77 x DPC-22) x (DPC-22 x DCS- 106)]
3R [(IPC-47x DPC-25) x (CNES-1 x NES-6)] ¥ IR 3R
< SRt bt g, et F ST fopa i

frfFeore derpm & Rifrefiawor & fiw agfes
qfeT

Ao AT & Ueb °gh o dTe R IR ARere U
TfeT & A IPC-47, DPC-9, SKP-84 3R JP- 86,
IS [ (54 AATIA) TR TATHST (18 Helde ™) TGl
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progeny row (54 selections) and SSD (18 selections)
method in rabi 2022-23 and further advanced in rabi
2023.

Development of MAGIC population

The F, generation of eight parent cross involving
two double crosses viz.,, {(DPC-16 x M-571) x (Rb-
13-1854 x IPC-25)}, {(DPC-23 x DPC-21) x (DPC-9
x DPC-14)} was sown in 56 rows in rabi 2023 for
further generation advancement.

Evaluation of parental lines
Preliminary evaluation of inbred lines

A set of 25 new inbred lines isolated from advanced
generation breeding populations were evaluated
during kharif 2022 under rainfed conditions at
Narkhoda farm in RBD with three replications.
Released varieties viz., DCS-9, 48-1 and DCS-107
were used as checks. The inbred lines were sown in
a single row of 6 m length with a spacing of 90 cm
between rows and 60 cm between plants. The seed
yield and other agronomic traits were measured on
five random plants for each inbred. The inbred line
K18-40-1 showed early flowering with significantly
higher seed yield (56%) than the early flowering check
DCS-9. Two inbred lines viz., K18-1-2 and K18-156-
1 recorded high 100 seed weight (35.6 to 39.7 g).

Asetof 10inbred lines were evaluated for wilt resistance
in the permanent wilt sick plot of IIOR, Rajendranagar
during kharif 2022. Among them, three lines (P3-5,
K18-1-2 and K18-40-1) were resistant with 0-16%
wilt incidence.

Combining ability of new inbred lines

To assess the combining ability of new monecious
lines, 10 lines were crossed with five pistillate lines
(DPC-9, DPC-25, IPC-41, IPC-44 and JP-96) in
line X tester fashion. The parental lines and hybrids
were evaluated during kharif 2022 under rainfed
conditions at Narkhoda farm. The trial was conducted
in RBD with three replications. The results showed that
the inbred line P3-5 was a good combiner for seed
yield, whereas K18-1-2 was good general combiner
for spike length and seed weight. Among the pistillate
lines tested, IPC- 44 was a good combiner for days to
flowering, plant height and number of nodes.

Maintenance of male and pistillate lines
Ninety monoecious lines were multiplied and
maintained as working collection. Parents of released
and pre-released hybrids, M-574, SKP-84, DCS-9,
DCS-78, I1CS-164, DPC-9, DPC-22, DPC-25, IPC-
30, IPC-31, IPC-41, IPC-42, IPC-43 and IPC-46

were also maintained.

< HTET ¥ 7T 2022-23 & SR FI b TR Ush N qrerd
T dop fURdere fIerSdT o foT7 Tepet Ute) ot o= b T
o7 fORY 78t 2023 & SR 31T SGRIT 7|

MAGIC 31ETSI 3T ferpra

<l el i feeT T Wil o 3115 Ueeb SAehl {(DPC-16
x M-571) x (Rb- 13-1854 x IPC-25)}, {(DPC-23 x DPC-
21) x (DPC-9 x DPC-14)} &Y 3R &Y Rl I~ o forv
&t 2023 & SR 56 GfchaT & SIRIT TAT T

U deTshHl T el

ST (ST5S) ALEHAT T ARFUD T

T TG Y TS+ STTETET A STeRT &Y TS 25 73 3fdSiid
2TshHI & Ueb AT BT e e <1 TfIepier b AT ARSI
&% RGeS B # auf menRa uRReifRit & sidia weiw
2022 3 SR {3 T T TR 6t TS feT S DCS-9,
48-1 3fR DCS-107 & IUART I foet & w9 H faam i
AT JITHHT DY 6 HIeR Fat U AR H, HARI & i
90 IHT iR dTeT & STar 60 AT ehT R RGP J1AT TRAT 2]
TG I & GeeH BU A T Y gig el df it
JUST 31X 3T T IS A&T0N &t fapaT TaT| Sfefaifey
G K18-40-1 H IR 0T =ep fehest DCS-9 &t T
BTl AT AT IUST (56%) P AT TN Joqur T
TAT| QY SFTSITe dhT ;. K18-1-2 3R K18-156-1 H
100 ST BT oo a9 (35.6 I 39.7 TT) of T Tl

Y% 2022 & SR IR, YNGR & WARt ©9
faee A 9 spave F fiee ofRy & g 10 sfdwifa
deTPHT P T AT DT el fehaT TIT Tl I 9, AT
G (P3-5, K18-1-2 3TR K18-40-1) TfeRrel urs g off
T HREAT T EIETE 0-16% Tl

TS Siqolid gerhHl oY FATSIT &THT

TS AR dAhHT T TAS &FdT BT et IR &b
foTT, 10 derehHl T Faxor 5 fRleeie dersHT (DPC-9,
DPC-25, IPC-41, IPC-44 3R JP-96) PT g x XX
et T PRIAT T ARRGTST B § auf amemRa yRRerf
o @RIt 2022 & SR Ueep d20spHT 1R HepRI T JedTehT
fesarr T oM oRieror 1 wfiepfrl b e sTReST
SR o T 21 RO & Uit 9T o JisTie aershe
P3-5 SIST ST & foTT Ueh 3resT TS oI, Safdh K18-1-2
TTSH T AdTS 3R ST IO &b foIT SoBT T IS
ofT| URieruT el S fURiere despAl H, IPC- 44 el 3T
HIITT ol

TR v frReie denpHY &1 eRaEa

e AR GeThH1 T UM f5aT T 1R priefer |ue
& Y N GG TG AT STRT 3R TR PR A GG b FHRI




Designing new plant types suitable for
machine harvesting
Recombination breeding

Six F,s involving JM-6, a source of monospike plant
type, were raised in large populations (>500-1000)
during kharif 2022. Data on 300 single plants in F,
generation of the cross IPC-15 x JM-6, confirmed the
monogenic ratios for stem color viz.,, 3 red : 1 green,
3 normal : 1 papaya leaf while inheritance on pattern
of capsule spines followed incomplete dominance
viz., 1 non spiny : 2 spiny : 1 semi-spiny. In F, of IPC-
15 x JM-6 cross, genetic variability was recorded for
node number (9-24), plant height (32-234 cm), total
and effective spike length (21-94 cm), monospike to
high spike number (10) and seed yield (4.6-245 g/
plant). Several monospike or plants with long spike
(>90-120 cm), short plant height (<60 cm), low to
medium node number (12-16) either with top, basal
or all over branching were selfed for generation of new
plant types. A total of 580 single plant F, selections
including plants with very long/long compact spikes
(170), compact monospikes (13) and short statured
with monospikes (5) were sown in progeny rows during
kharif 2023 for generation advancement.

Mutation breeding

Generation
mutagen

of mutants using physical
Five single plant selections with low node number (< 10)
from 650 single plant M, selections of JM-6 raised in
rabi 2022-23 indicated high frequency of M, plants
with top branching (78%) followed by all over or both
basal and top branching (21%) and monospike (1%)
plant type. Data on quantitative characters in 310 M,
plantsindicated variation for number of nodes (3-39),
branches (1-10) and primary spike length (16-85 cm).
In addition, selections also continued in 208 single
M, plants homozygous for morphological characters
like green stem, double bloom, spiny capsules, long
primary spike (>60-100 cm) either with monospike
or top branching plant type grown in two sets through
progeny row and single seed descent (SSD) method in

kharif 2023.

Generation of mutants using chemical
mutagen

In M, generation of 1% EMS treated IPC-15
population, variation for node number (5-16), plant
height (18-96 cm), total and effective primary spike
length (9-27 cm) and number of effective spikes
(2-7) per plant was observed while there were no
morphological deviants.
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T M-574, SKP-84, DCS-9, DCS-78, ICS-164, DPC-
9, DPC-22, DPC-25, IPC-30, IPC-31, IPC-41, IPC-42,
IPC-43 UF IPC-46 &l 4l WeReg1q T Tl

el & HeTE, TAfaer T & fTg Supes Y
Ul & UPRI BT fESITST HRAT

@GP 2022 F SR FARGTSD GIY & UBR BT Th Al
JM-6 BT FHATT R §Y I T W (>500-1000) B:
Th ST &l IPC-15 x JM-6 TR & Th i & 300
TaheT Ul 3 ST A O & T ST 3 &Te © 1 &, 3 AT
1 Ut T o<l AT SFUT el gf¥ Y, Safep pegget
TS & Uee ol R 31k 39 a1e 37quf Ied Sy 1
ATA-TATSAT : 2 TUTHT BT T &l IPC-15 X JM-6 IR &
T, H, IS T AT (9-24), U T S5elT (32-234 JyF),
PeT IR AT (21-94 JHT) TR, AFRITED I o
TTEH AT (10) 3iR 3fR ST IusT (4.6-245 FT/dTem)
I JATafrep gfReceferar ot b 78 2ffl oid TdTge (>90-
120 1) AT 3P AFRATS S, THE) &t o SHalTs (<60 TH),
=T <7 e et bl AT (12-16), Y, SRt AT O eTaT
UR TG dTet 4T T Y 4T & HepRT & folq @ T a8
A/ DIEITE TUZERT (170), Drrdac AHIIZET (13)
3R AFRITZ (5) & T BIC Pe dlel Urdl Al Pt
580 Uehef Ulell & U, Aelgel ol didh I~ & forg
GYI% 2023 & SR Mo GfehaT & 91T 2T 2Tl

IcuRad= g =
Yifer Icufkade! & SUART A IcuRafdar 6 Icufa

¥efl 2022-23 & ERH JM-6 B 650 el UlEl & T,
HelFeNT H A P TS TT dTet Ui Tehed Ul et
ST T STy €0 ST o s O, dtet bt S 3Ry
Y 1S TR 3P 9IS FIF AT ST Ud ST FfRT (21%)
3R HIHRTTED (1%) FHR o UIe < 1Y 310 G drei o
HEATHE AU IR ST 7 IS HI AT (3-39), RET3N
(1-10) 37R UTAfHD TUTSD TS (16-85 W) & =7 T
et Tl S 3TeTTdT, &R T, Sl &efd, TUTgHT he,
e} TiTerfiyes TS (> 60-100 JH) T AT AT ® a7 ofiy
SITRIT TeT UTeT o W Sy HuTcHe el o forg Fogmen
208 Tchet TH, Utell F ot 7 SIRY e, S @i 2023 H
oY 3 1R Tanet dieT T (Tauae) ey & wre | &
Jel § MY MV

NI ScufRacdel & ST A ScuRafar i
Scafa

1% STHCE SYEIRT IPC-15 a1t o 7, Bl &, s
T (5-16), UTEr T TS (18-96 JHT), PoT AR FTET
eI ¥UTSH oAdTs (9-27 JHY) 3R TTdt TuTSa™T B
YT (2-7) MfeT dterr § RFaT &7 J1deiieh= T 1T STelfds
DI HUHD et TaT 2
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Hybrid development
Preliminary evaluation of hybrids

A total of 270 hybrids were evaluated in four sets. In
the first set, 100 hybrids were evaluated during kharif
2022-23 under rainfed conditions, in an augmented
block design with plot size of 5.4 sq.m. along with
two checks GCH-4 and ICH-66 replicated after every
20 hybrids. Three hybrids viz.,, IPC-39 x 1CS-245,
DPC-21 x ICS-253, IPC-39 x ICS-243 were higher
yielding (32-90%) compared to check ICH-66 (1.7
t/ha) with short to medium plant height (58-85 cm),
long primary spike (60-64 cm) and medium duration
with 14-16 node number.

In the second set, 28 hybrids were evaluated in a
confirmatory trial during late kharif 2022-23 under
irrigated conditions using three checks viz., GCH-4,
ICH-66 and ICH-5 in a RBD of three replications with
a plot size of 10.8 sq.m. Four hybrids viz.,, M-571 x
ICS-241 (64%), IPC-39 x 1CS-243 (41%), IPC-39 x
ICS-238 (24%), M-574 x 1CS-256 (24%) were higher
yielding than the check, ICH-66 (2.9 t/ha), with
medium plant height (48-60 cm), medium long spikes
(40-52 cm), higher spike number (10-15), higher 100-
seed weight (31-36 g) and high oil content (49-50%).

In the third set, a total of 52 new experimental hybrids
were evaluated during kharif 2023 under rainfed
conditions. The trial was conducted in RBD with three
replications with recently released hybrids, ICH-66
and GCH-8 as checks. The hybrids were sown in a
single row of 6 m length with a spacing of 90 cm
between the rows and 60 cm between the plants. The
seed yield and other agronomic traits were measured
on five random plants for each hybrid. The hybrid,
ICH-1613 recorded higher seed yield (21%) than
the best check. Notably, ICH-1613 exhibited higher
seed weight (34 g) and higher oil content (47%) in
comparison to the checks.

In the fourth set, 70 new experimental hybrids along
with medium flowering hybrid checks, ICH-66 and
ICH-5 and early flowering hybrid check, GCH-4 were
evaluated in RBD with three replications (Spacing: 2 m
rows, 20x60 cm) during kharif 2022-23 under rainfed
conditions. Six early and six medium flowering hybrids
recorded higher seed yield than their respective checks.

Early hybrids (Node no. <12): Superior hybrids viz.,
ICH-1712 (1014 kg/ha), ICH-1695 (1134 kg/ha),
ICH-1732 (1105 kg/ha), ICH-1677 (1038 kg/ha),
ICH-1726 (1267 kg/ha), ICH-1713 (1071 kg/ha)
compared to the early check, GCH-4 (922 kg/ha).

Medium hybrids (Node no. =13): ICH-1676
(1814 kg/ha), ICH-1724 (1277 kg/ha), ICH-1699
(1203 kg/ha), ICH-1734 (1200 kg/ha), ICH-1687
(1182 kg/ha), ICH-1727 (1075 kg/ha) compared
to the checks ICH-5 (1283 kg/ha) and ICH-66
(937 kg/ha).

A frprT

YR AT § Pl 270 HBRI BT Hedib febdT TN ERID
2022-23 & SR Ugel AT ¥, 5.4 & HIeY & @IS W
U A st feotrg o, auf amenfe Reufort & aicqfa
3 9% GCH-4 3i1R ICH-66 & WTf 100 HHRT T Hed 1T
TS T oMl TA® 20 FIHRI & d1G SIERIT T I Faw
Td: IPC-39 x ICS-245, DPC-21 x 1CS-253, IPC-39
x 1CS-243 9 b ICH-66 (1.7 S/RFCIR) P JorT
3TfI IUST dTeT (32-90%) A1 A FaR BIC A FEIT Uiy &
TS (58-85 JHY), T TeIfies TUTSH (60-64 A TR
14-16 1S TRET & AT 7L 3fafey arer

R Y H, usdl @B 2022-23 $ ERF R
aRReIfT & ST 10.8 & Y. P YRIve WR AR
T Hfcrepfort & et o dep febvt GCH-4, ICH-66 31k
ICH-5 & T2 T Y¥epRUT YRI&I0T & 28 HehRI bl Feleh]
2T T oMl < 5 ICH-66 (2.9 T/R.), T Joirim o
IR HIR A M-571 x ICS-241 (64%), IPC-39 x ICS-
243 (41%), IPC-39 x ICS-238 (24%), M-574 x ICS-256
(24%) 31f¥p IUST < dTel feT o, g FdsT § dre Y
HEIH TS (48-60 JHY), TEIH el TUTSART (40-52 ),
I TTSH FAT (10-15), 100 SIS T AfeIep o (31-
36 ) 31X I et AT (49-50%) Sof Y S B

TR A H, a9t amerRd uRRerforl 5 @¥iw 2023 & SR
Pt 52 T JANTIHD HebRI T FediebT fpT ATl qRIEqor

&TeT & 7 STRY HIRY, ICH-66 and GCH-8 &I I & &Y A
SYINT T 8 ARATST H i Hfcrepforal < vy ot mrar
oT| I BT 6 HIeR F&t U Ufch F Ukl & & 90 [t
IR dtell o e 60 AT bt ¥ o T SRAT TRAT ATl Tedeh
TR & oIy urer a1gfesd diel uR &S & SueT 31k 37T
TR TSI TeToN T H79T T Fhv, ICH-1613 F A
Yep b rT H STTeep d1oT JUST (21%) &1 Il Ay wu
ICH-1613 7 <1< f&ee] bl et & o SISl IofT (34 TTH)
TR IT et AR (47%) Ve

AT H, BRI 2022-23 P SR 9T SreTRa aRRefrRT
¥ Hezq geqUT ATl e e, ICH-66 and ICH-5 3R 3T
ST &Tel R <, GCH-4 & 1T 70 Y TARTIHE bR
BT RS H o ufcrepfer (SfcRrer: 2 #iex ufeh, 90x60
) & AT Hedie AT T B SEIT 3R B HedH
qSUUT ATe] PRI A T HST <rep T T Jerr
3ferep §iST IUST of 1l

AT AR (AT W= <12): 8RR HIR 37T, ICH-
1712 (1014 fHIN/EFCIR), ICH-1695 (1134 fmm
BICIR), ICH-1732 (1105 fHI/EFCIR), ICH-1677
(1038) fa/EacaR), JMSHTT-1726 (1267 fHI/ETCIR),
AMEATA-1713 (1071 fHI/RTEIR) BT W A foe,
GCH-4 (922 kg/ha) & TeTT &1 TS|




Generation of new hybrids

Thirty  three
confirmatory evaluation of their seed yield and

hybrids were generated for
yield components using different parental lines.
Two hybrids viz.,, ICH-1630 (IPC-42 x Kh-18-
43-2), an early maturing and ICH-1324 (M-574
x DCS-110) a medium maturing hybrid, were
produced during rabi 2022-23 and nominated to
AICRP multi-location trials.

Commercialization of ICH-5 castor hybrid

Rayalaseema Agri Producer Company (RAPCO)
from Andhra Pradesh, has secured licence for seed
production and sale of ICH-5 castor hybrid through a
tripartite agreement between ICAR-IIOR, Agri Innovate
and RAPCO for a license fee.

Nucleus and breeder seed production of
parental lines of released hybrids

Nucleus seed of DPC-25 (3 kg) and SKP-84 (4 kg)
was produced. Breeder seed of ICS-164 (120 kg) and
IPC-25 (150 kg) was produced and supplied to seed
production projects and private companies. Nucleus
seed of male lines/varieties viz., DCS-9, DCS-78, 48-
1, DCS-107, DCS-89, DCS-94 and pistillate lines
viz., DPC-9, M-574, IPC-39 of released/pre-released
hybrids were also produced.

Introgression of dominant genes for
wilt resistance through marker assisted
selection and diversification of monoecious
lines

F, and BC,F, progenies, derived from bi-parental
crosses for introgression of wilt resistance from the
germplasm lines (RG-1354, RG-2874, RG-2944)
carrying dominant genes for wilt resistance into the
elite monoecious lines (ICS-169, ICS-171, ICS-177,
ICS-180, ICS-182, ICS-186, I1CS-200, ICS-210,
ICS-216) were identified through marker assisted
selection (markers linked to resistant genes). In all, 35
homozygous resistant and 22 heterozygous resistant
selections were advanced to the next generation.

Putative candidate gene for wilt resistance
in castor inbred line AP-42

The QTL analysis conducted using a linkage map
comprising 110 SNP markers and the wilt reaction
data from F, plants derived from the cross of JI-35
X AP-42 revealed a single QTL on chromosome-6.
This QTL was flanked by the SNP markers Rc_43141-
440 and Rc 29609-144169, spanning a genetic
distance of 9.4 cM. Notably, this identified QTL
differs from the one previously mapped using an RIL
population of JC-12 x 48-1. Upon analyzing the
physical map and considering the flanking markers,
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HegH WHR (TS WEAT >13): ICH-1676 (1814
BICIR), ICH-1724 (1277 fdum/gacaR), ICH-1699 (1203
fPuT/RFIR), ICH-1734 (1200 fdHIT/8aR), ICH-1687
(1182 fRaeIR), ICH-1727 (1075 fHT/RaeIR) BY
P AT ICH-5 (1283 fRIT/2aeaR) 3iR ICH-66 (937
fepT/&eCIR) & o1 bl TS

Y HHRI BT IcUTeH

STHT-3TCTT UcJeh STehT b U 3 i HeR| T DT
ST IUST 3T JUSH TSI & BT Heiehd F IR feby
T A e 2022-23 & SR & AHY AT ICH- 1630
(IPC-42 x Kh-18-43-2), 3FTi GRUGFAT dTel |aR 3R
ICH-1324 (M-574 x DCS-110) U HezH TRuer aretl
R, PT I fHAT TRAT o7 3R AICRP I5--RI
qterot & forg rifebet fépam il

RS FHR ICH-5 BT ATTARITHROT
3Ty U<eT B ST T ASITR HUT (RAPCO)
TS e & foTq ICAR-IIOR, W SHIIE 3R RAPCO

¥ df9 o HAuehT T & 9T I ICH-5 RS Fax
5T ScuTe 3R fashl & forw agdy Uy fohar &1

SR Wl & U GemshHl & e IR Foid
T Icure

DPC-25 (3 famm) iR SKP-84 (4 famm) & Fradh &I &t
IUTE T T 1ICS-164 (120 ) 87k IPC-25 (150
fopaIT) & T SIST BT SUTE b TRIT 3R SieT SeaTeT
EIRISEICIEC IR R INEAR IR NENEZ ]
fort arerfd DCS-9, DCS-78, 48- 1, DCS-107, DCS-
89, DCS-94 3iR Refive/i-Refive Hawi DPC-9, M-574,
IPC-39 & dgdh ol T oY Seure fohar

T HERIAT UTed o iR fEferY derpal &
ferferefen=oT & HTees F qReA N7 HfcrRTe & ferg
SR ST T SeTfEvT (FERer)

SIS dshd (RG-1354, RG-2874, RG-2944) ¥
TR R & oy faoeblar Sl & o F | 3iR
BC F, siciferai & Sit faférse fafertt derpai (ICS-169, ICS-
171, 1CS-177, ICS-180, ICS-182, 1CS-186, 1CS-200,
ICS-210, 1CS-216) ¥ &I URRIfKT Jaell ST e of
ST &, T ATHR FETIAT T Helarer (ARRIE S 4 IS
ATR) (FRRTET ST & S A1R) b ATedH A G8a Hi 15

81 et AR, 35 BHISTRNT TR 3R 22 SR STRIRT
gfeRIeft Ia 3rTelt fid) § S fhar wm

3RS TSI aeTHT AP-42 ¥ HRATT IRRIY &
ferq e e weareht S

110 THGUT AR TeT Tab foidhol 4T & SUANT F Y Y
TGNV fARATOT 3R JI-35 x AP-42 o bR G~ F_
Ttel} & TR R ST & PIAIH-6 TR U e agLINe
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the QTL region was estimated to
cover 900 kb. To refine the QTL
region, primers were designed
targeting 17 SNPs in the QTL
region. Among these primers,
two (Rc_29838-419719 and
Rc 29806-125126 3) exhibited
polymorphism  between  the
parental lines JI-35 and AP-42.
These polymorphic primers were
employed to genotype the BCF,
population  comprising 1000
individuals.  Subsequently, four
distinct homozygous recombinant
plants (R1, R2, R3 and R4) within
the QTL region were scrutinized
(Fig. 3). Upon comparing the
phenotypic data from  these

recombinant plants with the susceptible parent JI-35
and the resistant parent AP-42, it was observed that
R3 exhibited a phenotypic performance akin to that
of the resistant parent, AP- Tghle 2: List of predicted genes in the QTL region
linked to Fusarium wilt resistance in AP-42/ TUY-42
i R fiee afiRiy & S aIEe & 7 SrgatfereT

42. Conversely, R2 and
R4 displayed susceptibility
similar to JI-35. Ultimately,
the location of the fusarium
wilt resistance locus was
narrowed down to a 48-kb
area between the markers

Rc 43141-440 and
Rc 29838-419719.
Utilizing the castor

annotation database, a set
of 11 predicted genes within
the QTL region demarcated
SNP  markers

Probable glutathione S-transferase part C

Probable pectinesterase/pectinesterase inhibitor 25
Cationic amino acid transporter 7% 2C chloroplastic %
2C transcript variant X3

Cationic amino acid transporter 7% 2C chloroplastic %
2C transcript variant X2

Cationic amino acid transporter 7% 2C Chloroplastic %
2C transcript variant X1

Uncharacterized LOC112534278

Vesicle-associated membrane protein 727
Uncharacterized protein At2g38710% 2C transcript

Re_19838-419719
Re_29806-125126 3
Re 29609144169

Re 43141440

I J135

AP42

Ri=res

H2=sus

H3=rey

i

z
1
]

Fig. 3: Phenotype and genotype of BCF,

recombinants at the QTL region

o B e

Name of the gene

bY the variant X2
Rc 43141-440 and  Uncharacterized protein At2g38710% 2C transcript
- variant X1

Rc 29838-419719, was
identified (Table 2). Among
these predicted genes,

two genes - Glutathione
S transferase (GST) and

Pectin esterase inhibitor (PEl) have previously shown
associations with fusarium wilt resistance in diverse
crop species. Subsequently, primers targeting these two

genes were designed for RT-
gPCR analysis. To conduct
the analysis, plants from
both resistant (AP-42) and
susceptible (JI-35) lines were
raised in pots and subjected
to  Fusarium  oxysporum
f.sp. ricini infection through
‘root dip inoculation.” Root
samples were collected from
10-day-old seedlings at four
specific time intervals (Oh,

Multiple myeloma tumor-associated protein 2 homolog
Uncharacterized protein At2g27730% 2C mitochondrial 3145080-3151186

Fold change expression

Gene expression of PEl in root samples of susceptible (JI-35)
and resistant (AP-42) lines at Oh, 24h, 48h and 72h post

inoculation

Pectin Esterase Inhibitor

48h

Fig. 4: Gene expression of PEl in root samples of
susceptible (JI-35) and resistant (AP-42) lines at Oh,
24h, 48h and 72h post inoculation

2463165-2464209
2522272-2527269

2640847-2643366

2655906-2657434

2749831-2752181

2900303-2906867
2915662-2916271

2946794-2948831

3016190-3016561
3145078-3147872

1 el el T FYITeT THTIT HRT
Rc_43141-440 3R Rc_29609-
144169 3 forRT (flanked) §a1T T, 31 9.4
cM &I STdfrep & e thell gaim ol
eIy U 9, Ig yga T8 R, JC-
12 x 48-1 & SRSV A&l J Ugel
7 fhy T RS & BT 81 iR
THfE BT PR R iR fdT
AR R AR B W, RIS &
900 ST T HeR P DT FTA T
TRIT AT YT & BT IRl Bl
o1, STewRI T agCIvet & 7 17 GgdT
P AT FRep FoTTg foam T/ em g7
USRI ¥ &, &7 (Rc_29838-419719 31k
Rc_29806-125126_3) T U aersha

JI-35 3R AP-42 & Sier 98T Yeiid @il $7 agwd MTgARl
@I BCF_ &l 1000 3ATSTel & Sy & forg it faar

T Tl $FP 1, RSN &
& IR IR ATT-3TT FHod
q: FAIe urEr (R1, R2, R3
3R R4) &I TG &I TSI 37 G:
T el & Srersfie st
T ofiT SrferfaeTefiet U JI-
35 3R URRIE! GG AP-42 &
Y B U, I < 1T b R3
T yfcriet 3, AP-42 & T
W SAlcrEUe ged el
fepam g9 fawRid, R2 3R R4
T JI-35 &b GHM FaarTiterdn
EERREI RN IR L ICI
uferry sraferfd, Re 43141-
440 3R Rc_29838-419719
AR & 9 48-kb &7 TP
ifere e

3RS TAICR ST Dl SUIM

P Y, TAUTUT AR Rc_43141-440 3R Re_29838-
419719 GRT AHIfHT FYSITeT &5 & HIeR 11 FTAI ST

¥ UF AT P UEA H TSI 5T
S ST &, &1 S -
CCIRRAIM T CRIAS (GST)
IR UfeT wevw gfRfae]
(PEl) 7 el fafFT et
ST o R REH faee nfcRTer
& AT Y AT B TP 9T,
ST S ST BT e ae arer
TR BT IRE-FYURISR
faeryor & forg fesime faar
ofT| faror ey & forg, ufeRreft



24h, 48h and 72h) post-inoculation. Employing the
gene-specific primers for GST and PEIl, successful
amplification of ¢cDNA from both susceptible and
resistant lines was achieved. The preliminary analysis
revealed that the expression levels of PEl exhibited
a substantial contrast between the resistant line
(AP-42) and the susceptible line (JI-35), with AP-42
manifesting higher PEl expression compared to JI-
35 (Fig. 4). In AP-42, the highest PEl expression was
observed at 48h post-inoculation. Conversely, GST
expression depicted no notable difference between
susceptible and resistant lines. Collectively, these
findings indicate the potential role of PEl in conferring
fusarium wilt resistance in AP-42.

Optimisation of transformation protocol
in castor

To enhance and refine the transformation protocol,
experiments were conducted using the Agrobacterium
strain GV3101 harbouring GFP cassetfte containing
binary vector. Various parameters crucial for optimizing
the transformation efficiency were systematically
investigated. These parametersincluding Agrobacterium
concentration (ranging from OD 0.2 to 1.0), incubation
time (30 to 60 minutes), pre-culturing of explants for
3 to 5 days in RM 30-1 media and co-cultivation
duration (2, 3, 4 days) were optimized. The evaluation
criteria, based on GFP spot intensity and the number of
spots and transformed explants, led to the identification
of optimal conditions for the transformation protocol.
Specifically, the selected conditions for efficient
transformation included explants co-cultivated for
3 days, an Agrobacterium concentration of 0.6, co-
cultivation for 30 minutes and an incubation period
of 3 days. In ongoing efforts to further enhance
transformation efficiency, the exploration of additional
inducers or supplements is currently underway. These
systematic refinements contribute to the continuous
improvement and robustness of the transformation
protocol, ensuring its effectiveness in facilitating
successful genetic editing in castor.

Crop Production

Development of conservation agricultural
practices for castor-based cropping systems
Conservation agriculture  (CA) is a farming
system that promotes minimum soil disturbance,
maintenance of soil cover (crop residues or cover
crops) and diversification

of plant species. £
Conservation  agriculture
practices  (tillage  and
intercropping systems) §

were evaluated in fixed ®
plot within castor-based
cropping systems in shallow
Alfisols  under  rainfed =
conditions. The cropping .
period experienced about

Fig. 5: Performance of castor (ICH-
(ev.PRG-176) (1:1 ratio) in reduced tillage (RT)
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(AP-42) 3R Saeefet (JI-35) ST GeTHHT o GrET Pl THaAT
o T T 3R e T FAGeIe T &b AT | oG
SfeARYNT U TadY. Ridt Aeeor & erefe fosar
APIHRUT & I1E IR fIRIE T SIARTeAT (0 €, 24 ©e, 48
g 3R 72 €¢) W 10 T g & Ut § F§ & T[T A
foT Q1 GST iR PEI & forg Si-fafre wrgert &t frifra
TR, Faeeier 3iiR ufeRreft ST ForsHT I cDNA &1 StheT
Tqe gTRIeT foham T URMYS faor e gel & PE
& Il TR F UfeRIET dorhm (AP-42) 3R Haeefer
dAHH (JI-35) & T GATH SR TR faar, R AP-42
T JI-35 &1 T H Ioar PEI AfYedfch yefefc Bl AP-42 H,
SBIHRT & 48 T 91 Ioaad PE| el it 131 396
fawia, GST arfyeafts F waewefier ok ufeRelt dorpt &
31 PIg eela g 3R Tal <@l R 8l AHfed w7 b, I
frrsep AP-42 ¥ R fee TRRTe UeT @ 7 PEI &
T “If¥epT T Hebel ol 8

3RS H Rt HIcKpier BT TherT

IREdT HIcieiet @ dei 3R URSGH S & forg, qTgRT
JaFTR Gh SHUHUT HRIT BT BTER HR dTel WA NIT Fo
GV3101 BT STANT IR TN {50 7 &) gRac Serer ar
®Y A AT B TS 7 AUCST H TT N FigeT (3Nt
0.2 F 1.0 TP), SR T (30 J 60 fAFT), 3MRTT 30-1
AT o 3 I 5 &A1 o foly varATeie BT gg-Tae, 3R Je-
il A (2, 3, 4 fo) anfiret & R srgapferd fbam ram
Syt wfe digdr iR Fie d wUiaRd taeics b
T & SATER R Hedihd TS, URad Hieie & fog
ST R T TEeIT b IRl &T| ey U &, paret
aRacH & forg Tafa Refeal 7 3 A7 & forg T8l 0.6
T TdacRTE e, 30 e & forw -l 8iik 3 feAT
&Y AR 3Fafer AMfiet 81 aRac GerdT o iR ag™ & forg
T T8 SR 4, AR IRePT AT GXepT bl WIS I Tt
@ 81 ¥ FaRAT gReTET gRacH Hicipiet & FRAR JuR
3R FOl A AN &R €, FRIRT 3T H | Ta 1
SOTE T e 39! srTaeiierT G s 2l

T ScUlgd
ug il &1 faerT
WA Y (@fw) T P yomelt & St =AY B
TeaS!, ST & JMMaRUT (T & JTFAY AT Hex Bel) &
ERETG 3R Uief HT gorfert
L & fafrefewor @t sgraT <t
S 21 auf smenRa aRRerfrit
e ST SifoTAIRT H SRS
iR T gEs § a=férd
W P Tl (I SR
66redgra ! ) @
HegiehT fbdT TRAT oMl e
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30% excess rainfall (899 mm against normal 730
mm in 51 days).

Plant height of castor was significantly influenced due
to different intercropping systems. Significantly highest
plant height was recorded in castor + redgram
(Fig. 5) intercropping system (95.1 cm) followed by
sole castor (92.2 cm) followed by castor + groundnut
(85.3 cm) and the lowest was observed in castor +
greengram (82.2cm). Spike length and number of
nodes in castor were significantly influenced due to
intercropping systems. The highest spike length (49
cm) and 100 seed weight (36.3 g) was recorded in
castor + redgram (1:1) intercropping system (Fig. 5).

Seed yield of castor was significantly influenced due to
different tillage practices and intercropping systems.
Significantly, highest seed yield of castor was recorded
in conventional fillage (1935 kg/ha) which was on
par with reduced ftillage (1725 kg/ha) and lowest
seed yield was recorded in zero tillage (1496 kg/ha).
Among the intercropping systems, significantly highest
seed yield was recorded in sole castor (2059 kg/ha)
which was on par with castor 4+ groundnut (1999 kg/
ha), followed by castor + greengram (1727kg/ha),
and castor + redgram (1091 kg/ha). Significantly
highest stalk yield was recorded in conventional tillage
(1905 kg/ha). Castor Equivalent Yield (CEY) was
highest in reduced tillage (2807 kg/ha) followed by
conventional (2781 kg/ha) and zero tillage (2541 kg/
ha). Among intercropping systems, the highest CEY
was registered in castor + redgram (3059 kg/ha)
followed by castor + greengram (2869 kg/ha) and
castor + groundnut (2794 kg/ha) and the lowest was
found in sole castor (2116kg/ha). The Rain Water Use
Efficiency (RUE) was highest in conventional fillage
(2.15 kg/ha/mm) followed by reduced (1.91 kg/ha/
mm) and zero tillage (1.66 kg/ha/mm) practices.
Among the intercropping systems, significantly highest
RUE was recorded in castor + groundnut (3.36 kg/
ha/mm) followed by castor + redgram (3.10 kg/
ha/mm), castor + greengram (2.51 kg/ha/mm)
and the lowest RUE was recorded in sole castor
(2.29 kg/ha/mm).

Beneficial microbial population under
different tillage practices

Population of different  beneficial  rhizosphere
microbes varied under different tillage practices.
Phosphate solubilizing bacteria (13.3 to 16.0 x 107)
and Trichoderma (5.3 1o 6.3 x 10%) counts were higher
under reduced fillage, while Actinomycetes count was
more under conventional tillage (3.0 to 3.7 x 109)
practice.

Field evaluation of castor parental lines
for moisture stress tolerance
In a field experiment carried out in split plot design with

three replications, moisture levels were used as main
plot freatment and genotypes were used as sub-plots.

ST H ST 30% 3D AT 83 (51 A1 § A== 730
Y &b epreret 899 M)

P! T g3 HE@YU BY A Jodcd UlEr Bl Irars
RS + IREX IfARBSA TUTTeAT (95.1 JHY) H &f bl s,
ISP IS Thel RS (92.2 JHY) iR IAqP 915 3RS +
HThel! (85.3 AHY) 3R WeRT P JRST + HIT (82.2 A+)
g ool Pl TS| JRBAT HUMTTaT & HRUT NS § TTSH
BT TS 3R ST DT AT Bl THIIT g1 SRS +
IRE (1: 1)aawawraﬁ#€rra°rzﬁmaf%‘a—srr§
(49 3T 37R 100 1T BT I (36.3 TT) S fhAT AT
3RS T ST IUST PThT THTIIT 31 TR & fd RS bl
Y 3fee dIoT IuST GRUND TS (1935 [HAT/ETRRR)
o ST Y TS off, S & TS (1725 [PHT/RdcaR) b IR
off 3R ey SIST IUT LT TS (1496 fpuT/EacaR)
gt Pl TS off SRS YUl , et JRST (2059
fopaT/gacaR) o ey 31f¥Iep fIST IuT g Y T8, S IRST
+ el (1999 fhgT/gaeaR) & aRTeR off, 3 aTe 3Rl
+ T (1727 [HA/EFRRR), 3R RS + 3ReR (1091 .1/
g.) BT T /Tl IRURSD TS H Iecie 1 vy F ITdd
3T IUS (1905 fepHT/EacR) T bl TS| SRS FHed
IO (HSaTs) B TS (2807 fpuT/RaCIR) § o Aferh
off, P d1e TR (2781 febaT/ReeR) 3R I JTg
(2541 fPm/EaeIR) F offl ek Hunfera &, Soaad
CEY 3RS + 3RER (3059 fH/2acar) ¥ aof &Y T8, 395
9IS 3RST + T (2869 fepHT/RacR) 3R SRS! + HTohed!
(2794 TRIT/RFEIR) T Tof Y T 37X AT 7 el IRST
(2116 fm/RaeaR) F uTs TS| a6l STt SYANT G&raT (RUE)
trmﬁas SATE (2.15 fpmRacaR/H) § Gy 3iferep
off, WEITGWT 1.91 fopam/garcaR/e) iR g T8
(1.66 ﬁﬁm/%?ré?mfﬁﬁ) Terren F offl JTaRwNIeT HuTferit
o, G AfeD RYS SRST + Hhed! (3.36 fbar/earca”/
oY) 7 2o fopaT 1T, 390 1S 3RST + 3RER (3.10 fam
SFCIRIMY), SRS + HT (2.51 fhumsaca=/) sk
JRT H7 (RUE) Tdhel 3RS (2.29 fhumgacar/fm)
F ol faar T e

ferfre=T Sas T el & et AR J[eTig STTaTar
T3 T U™l & Jed [ amyert
RISSIHIIR FeHsiial T ST SFe-37erT 2ffl hithe
gerefiel JacIaT (13.3 | 16.0 x 107) 3R grgadreA
(5.3 9 6.3 x 103) DI AT HH TS P T 31ferep off,
e T TEACH o e aRufe TS (3.0 9 3.7 x
103) & T& 3Aferp offl

T T HgLTerar & o1 SRS Ut TSl BT
T TedThT
I TR fcRIT o rey T vt fewtreT o g g wep

Eﬁr_smﬁﬂff T & TR PN P @I B STIR P BT
¥ 3R ST} BT SU-TiTE 3 B 3 ST FFT 7T oM




As main plots, either stress was imposed from 30-90
days by withholding water or regular irrigation was
given. As sub-plots, ten parental lines and 3 checks
(48-1, DPC-9 and DPC-25) were sown in field during
November, 2022. Data recorded before relieving
stress (BRS) at 90 DAS showed significant reduction
in crop growth viz., plant height, number of branches,
stem, leaf, spike weight and total plant dry weight
(TDM) due to moisture stress. There was reduction
in spike length, effective spike length (ESL), capsule
number, spike weight and seed weight of primary and
secondary spikes with moisture stress.

With respect to main plot effects, mean primary spike
seed yield in control was 77.9 g/plant and in moisture
stress was 37.5 g/plant, with a reduction of 51.9% and
there was 14% reduction in secondary spike seed yield
(36.8, 31.3 g/plant in control and stress respectively).
Contribution of tertiaries to total seed yield was less in
both the treatments as a few genotypes only produced
tertiary seed yield with an average of 14.9 g/plant in
control and 2.4 g/plant in moisture stress plots. In
irrigated control plot, total seed yield was 129.6 g/
pl. against 71.7 g/plant in stressed plot with average
reduction of 44.9% due to moisture stress. Genotypes
with high seed yield in control (141-153 g/plant)
were 1932-1, ICS-164, 1CS-243, ICS-250 and 48-1.
Parental lines 1932-1, ICS-164, 1CS-236, 1CS-245,
ICS-250 and ICS-305 recorded higher seed yield (76-
108 g/plant) in moisture stress. Genotypes with <30%
reduction in seed yield and with <0.7 DSI included
1932-1, ICS-164 and ICS-245 which showed better

tolerance to moisture stress.

Among the genotypes (sub-plot treatment), ICS-
164 and 1932-1 recorded high seed yield both
under control and moisture stress conditions with
less percent reduction and low DSI values and were
superior genotypes. These two were selected for fourth
time in different trials. Along with these two, ICS-
245 recorded good seed yield under moisture stress
condition, showed less per cent reduction in seed yield
and low DSI. Hence, these three parental lines can
be used in breeding programs for rainfed/drought
conditions.

Standardization of harvest aid chemical
and dose for mechanical harvesting

An experiment was carried out during August,
2022 to understand the feasibility of using harvest
aid chemicals to facilitate mechanical harvesting.
Three castor genotypes (ICH-440, ICH-5, ICH-
1146) were taken as main plot treatments and
chemical spray was used as sub-plot treatment.
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T ST b wY W, AT AT 9T AR 30-90 AT T
ST ST TR AT R RS &F 81 Su-+e o, R,
2022 & SR & UJep G2MpAT IR 3 TpT (48-1, DPC-9
and DPC-25) &1 &d # ST 7T &1l ga1$ &b 90 feAT a1
TG J & (TR I Ugel of fhy T ST § Hie
gfg 7 Fecaqul HHT < TS 8, SR UlY T s, araret
o1 THT & TG D AT TUIgD DI AdTs, THIT TTSD
TS (TN, PO LT, TUTge gor AR HTeIfes iR
AredfHes TaTgeRd & ST g A HT TS ol

TR ATC TTAT & e H, (R ST Treifie Tursd
SIST Ut 77.9 T/ off 3R T T e 37.5 Jr/dEr
ofT, 51.9% &I PHI P ATer 3R AP T3P ISl Tl
T 14% & AT oft (=0 3R aa F e 36.8, 31.3
DILEICI R ISEEINE KR IS ISR SRINC RIS ISES
BT AN &H T Fifh PO SHReUT = R0 & et
14.9 TTH/GTET I A b AT TP ST IUST Scd+T bl
31k 2.4 FE/TET T TG dTer ST Hl TR TS
o 71.7 AH/dTET & qepraret TR AT RS H, et et
IS 129.6 /AT 2ffl TR e H FH & aE
& PRV JRATT 44.9% DT 4T TS| A0 H Ioef o]
ST (141-153 AF/MRT Tfiex) drel SHFSReT 1932-1, ICS-
164, 1CS-243, ICS-250 3R 48-1 1 Tt & 1 7 UJep
gerspal 1932-1, ICS-164, 1CS-236, 1CS-245, 1CS-250
3R 1CS-305 F ST ST IUST (76-108 ATH/TIET) & i
TS| 97 U H <30% HT HHT 3R <0.7 SUFATS aTel
STReUT # 1932-1, 1CS-164 3R 1CS-245 A &,
fSFRIFT 7T & T b TIfT JBeR eeiierd xR

ST (SU-GUS IUAR) & §1, 1CS-164 37R 1932-1
T & U BT IR T SITHTS Hed! b A1y Ao
3R Y o1 ST & Rerfort & Soar T ST &t bt 31
&R SHURT &1 7 ST BT el IR 3felT-3TeRT el
o T TN g 1 b W1, 1CS-245 T T 1 Dt
Reerfer o areBt o7 SUST ot &Y, fiST IUST & 4 nfererd i
FHT 3R 9 DS| feamam gafery, § < dde aershHi &t
et smenRa/gaET aRReIfET & faria Ior SR §
SYANT T ST HepeT B

Tife ders & AT mae TERaT WIRE SR
RIS BT AT IAROT

FifAe ders dr JaeT & N we TERT AR P
SUIRT P FIeRIdT T THSH P oI 3FRT, 2022 P SR
Tp AT fopam T om N eRSl SiiHuedT (ICH-440,
ICH-5, ICH-1146) @1 & tilc STAR & By ¥ forar
TR IR T BT ST SU-TeATe SYAR &b w9 F fhar
TN i1 (ICH-440)/ e TaTge qRyeadr (ICH-5,
ICH-1146) TR &I AR [(IR1FaTE @ 1 37R 2 frefi/afiey,
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Two chemicals [(Paraquat @ §ie ., *&
1 and 2ml/l, Ethrel (Ethephon
39%SL) @ 1 and 2ml/l)] were ¥
sprayed at tertiary (ICH-440)/
secondary spike maturity (ICH-
5, ICH-1146) to desiccate/ H88
defoliate the crop to facilitate §

machine harvesting (Fig. 6). In
control, different spikes were
harvested as and when matured
and in the sprayed plots, all &
spikes were harvested after the
crop dried due to the sprayings.
With one spraying of paraquat
@ 1 or 2 ml, the crop desiccated
completely in all the genotypes.

ICH-5 Paraquat @1ml/I
Ethrel @ 1 or 2 ml with 1 or 2 Fig. 6: Effect of harvest aid chemical and @ﬁm%aﬁ’ﬁ@ﬁm

LT 3 (TIB 39% SL) @ 1 3R 2

L frel/elier)) &1 fosaE fear
e FefT & et B Gl ¥ forg
TRICT T GETT/fFSafe fepaT ST el
fo=or o, aRuea 89 IR 3TeRT-3TeT
B wrrgre & deré B T i s
ATl gl H, S B HRU Hee
A e A el e B aed
B TSI 1 T7 2 fAciielier WRIgae & Ud
I oo < o S dercr
" TRE A Q@ 5| 3UA @ 1 7 2 et
® 1 a1 2 fosda & A, Tl &
BRI G TS &, 2 Mefl/efier & R

dose for mechanical harvesting of castor

sprays, even though the crop
desiccated, few green leaves were retained even
after two sprays @ 2 ml/l. Seed yield differences
were not significant with spraying.

Effect of nipping and growth retardants
on crop growth and seed yield

An experiment to understand the effect of nipping
and growth retardants on crop growth suppression for
facilitation of machine harvesting was conducted during
rabi, 2022 at Narkhoda farm. Nipping of primary and
secondary apical buds was done manually. Different
growth retardants (Mepiquat Chloride as chamatkar
@ 500 ml/acre, Maleic Hydrazide@ 1500 ppm,
Chloromequat chloride (Cycocel) @ 2000 ppm and
Paclobutrazol @ 40 g ai/ha) were sprayed at 6-8"
leaf expansion stage (30 DAS) on primary and at third
leaf expansion stage (53 DAS) on secondary in two
genotypes (ICH-5, ICH-66) (Table 3, Fig. 7). All these
chemicals except maleic hydrazide act by inhibition
of gibberellic acid biosynthesis there by reducing cell
elongation and maleic hydrazide acts by inhibition of
cell division.

Resorting to nipping of primary and secondary apical
buds, resulted in hastening of days to branching, first
flowering and maturity. Plant height, node number and
stem girth reduced drastically with nipping of primary
apical bud while the branch number and length of
higher order branches increased with nipping of
primary as well as secondary apical buds. Tertiary
spike number and growth was more with higher
seed yield and quaternary seed yield was on par in
nipped plots compared to control. Though there was
compensation in seed yield with nipping, there was

SN & fossdhra I ST T Iuof F
PIs TR TR & 37T B
HHeT & g SR Sier H Iuar ) MR SR
frepT HgeT &1 T

%&f1, 2022 & SR TREKST B 7 7 § Pers df Jraer
& foTT U TRIRT fopam TrRIT oM wreifie @i faciae farew
PRl T Are BT BRI AgaTeT T & fobarr wm AT
fIPIT Figeh (THeaR & B F AfUdde FarTss 500 e/
Ths P X A, HfeTd BgSNss 1500 HdiuT $i &= 9,
FARMFIC FARSS (ATSHRIT) 2000 Ffied it &%
3R Yereliggreiler 40 ATH USTIE/EdeIR &l & ) UTgHet
W 6-84T Uil faR =ROT (30 Slvww) R fvsdE fear
T AHUST W &l AT (ICH-5, ICH-66) TR JiT
o<t foRAR TRUT (53 DAS) WR fessaa fasar mar am
AT ETISNES BT Breax I T TR Nerfors TR
STERIISOT T PR DITADT i DT BH DR & 3R AT
BIISIOISS DIRT TS P e &

Terfie 3fR faciire IR Bferd dY die &7 TeRT o
* QRIS H Fe, HrT qSIvT SR GRuerdar & T Seat
31 U1 Wi ot sfort ot diew & utey Y Sarg, T
RS 3R T BT ERT BT HH 8T 7T, STdfdh Ueifiye iR
fachias offY wferl @ die & Soa B9 &Y ramsn &
T 3R SqTS 7 gfg 831 AT T JorT H ST DT TS
PRIUST H Ioe d1oT U b AT 14 TTSP T AP
oI TG (quaternary) 1o IJUST aRTER il BTefTih TS




ICH-5 Control

reduction in total seed yield as two major spike orders
were nipped.

Reduction in plant height was significant with

spraying.
Effect of cycocel and mepiquat chloride was not

paclobutrazol and  maleic  hydrazide
significant in growth reduction. Seed yield was
on par in paclobutrazol, mepiquat chloride and
cycocel spraying as that of control. Primary spike
growth reduced/distorted with maleic hydrazide,
but crop recovered and produced more number
of higher order branches. Though tertiary seed
yield in maleic hydrazide treatment was on par with
control, there was significant reduction in total seed
yield compared to all other treatments (Table 3).
Among different chemicals tried, paclobutrazol spray
recorded significant reduction in plant height with on
par total seed yield (48.6 cm and 238 g/pl resp).
as that of control (64.8 cm and 237.6 g/pl resp).
Hence, a trial was conducted in kharif, 2023 with
different concentrations of paclobutrazol to identify
the best concentration for growth reduction.

sfted
IHOR
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ICH-5 - Paclobutrazol
Fig. 7: Effect of growth retardants on castor hybrid

< dIST Juet A effergfef &8 off, cifeht et i SuwT F et
317 off T ST I TT9e 3TTEX THTH 81 1Y

tecigeiar iR e EEgIES & fose @
gie &Y Sas § Sool@Hig HH ISl ATghe 3N
AfUeETe FERTSS BT TG gig H 4T H Feaqul T8 ol
Yeretiggrailer, AfteTe FARTSS 3R ATshriet fogdrd §
ST &Y IuT A & SRTER offl AfeTd ERSES & AT
B TS 3iR S1fre T § ST 9 dY A S g,
Bletifeh AfeTe BTggIoSS TR H Joiaieh diot Sl =0T
& IR off, 3T FHT ITART BT JeT H P &It oo
o HEqqUT HHT 31T$ 2ff1 TSI Y RAFFT ARAT H 9,
YaaIggTaiTet T 7 Utel} T IelTs H Ieeia- i ¥ aof
31R e dIT JuST AT b aRTaR offl 3feT:, ey & et
& A= ATgaTeN & AT WRIw, 2023 F Td YRTEr fohar
I ol

Table 3: Effect of growth retardants on plant height and seed yield (average of two genotypes) / Gter &t
IS 3R SIST U UR gfeg HIDI BT T (ST STHAT BT 3HTeT)

Seed yield (g/plant) / ST 3usT (3ImeT / Glem)

S.No. / Treatments / Plant height (ecm) /

F. QU oYy & e () Primary /  Secondary/ Tertiary/ Quarternary/ Total /

Tt ECIbEg GRlEcY EGRED Gl

1 No spray (control) 64.8 79.5 78.2 51.6 46.3 237.6
2 Mepiquat Chloride 61.2 68.0 63.5 68.6 50.1 250.2
3 Maleic Hydrazide 51.2 2.0 46.5 57.4 24.5 130.4
4 Cycocel 56.1 78.7 67.9 63.2 38.7 248.5
5 Paclobutrazol 48.6 68.1 64.8 66.3 38.8 238.0
Mean 56.4 59.3 64.2 61.4 39.7 224.5

SEm= 1.96 3.19 2.62 2.28 3.32 9.52

CD (p=0.05) 58 9.5 3.7 6.8 9.85 28.3

CV (%) 8.5 13.2 10.0 9.1 14.5 7.34
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Crop Protection

Evaluation of parental lines/advanced
breeding material against root rot

Fifty promising castor parental lines were evaluated
against root rot disease by sick pot method. Among
them, the parental line, ICS-415 was resistant with

ICS-415 (R)

SPT.No-59 (MR)

(R - resistant, MR - moderately resistant, RC - resistant check, SC - susceptible check)
Fig. 8: Evaluation of parental lines against root rot disease by sick pot method

10.7% root rot incidence (Fig. 8). Ten parental lines
viz,, 2025-1, 1CS-411, 2066, 1CS-418, 1CS-420,
2256-1, 2412-1, SPT.No-7, SPT. No-59, SPT.No-
131 were moderately resistant (11-20%), ten parental
lines were moderately susceptible and the remaining
lines showed susceptible to highly susceptible reaction
to the root rot disease.

Evaluation of parental lines and advanced
hybrids against wilt

A total of 170 parental lines of castor were screened
against wilt under sick plot conditions. Among them,
38 lines viz., 1CS-235, 1CS-249, 1CS-255, 1CS-256,
ICS-259, 1CS-267, 1CS-271, 1CS-281, 1CS-284,
ICS-287, 1CS-288, 1CS-290, ICS-361, 1CS-365, ICS-
367,1CS-368, ICS-374,1CS-376,1CS-381, ICS-383,
ICS-388, ICS-392, ICS-393, ICS-394, 1CS-396, ICS-
397, 1CS-400, 1CS-404, K22 H-49, K22 GG-137,
K22 K-60, K22 KK-150, K22 L-63, K22 L-66, K22
0O-73, (P104 x FC-8), Spt No. 113, R22-55 (S.No.
136), R22-69 (S.No.15) were highly resistant with
<10% wilt incidence. Sixty-eight lines showed resistant
reaction (<20% wilt incidence). The wilt incidence was
5.9% in 48-1 (resistant check) and 95.0% in JI-35
(susceptible check).

Of the sixty six advanced hybrids screened against
wilt under sick plot conditions, ICH-1822, ICH-1830,
ICH-1832, ICH-1838, ICH-1845, ICH-1854, ICH-
1855, ICH-1858, K23-17 IPC-30 x ICS-216, K23-
29, IPC-46 x1CS-212, K23-30 M-574 x ICS-212 and
K23-27 IPC-46 x ICS-154 showed highly resistant
reaction (<10% wilt incidence) and 22 recorded
resistant reaction with < 20% wilt incidence. The wilt
incidence was 11.1% and 94.7% in 48-1 (resistant
check) and JI-35 (susceptible check), respectively.

HRICT HRET0T

oIS WsT & foeg Uqe desmHis SO
AT BT HedTdT

Ryep dic fafer gRT St e AT & RaaTs 50 IMermeiD
3RS U dempHl BT Hedi T T I 4, e
FIHT ICS-415, 10.7% SIS TS TeHT &b TS MieRret

11-449 (RC)

GCH-4 (SQ)

d &9 U dUT THd: 2025-1, ICS-411, 2066,
ICS-418, ICS-420, 2256-1, 2412-1, SPT.No-7, SPT.
No-59, SPT.No-131 T &7 I Uferiely (11-20%) o,
T UqJep G Tea T & Gaaeier off, 3flR < derehe
SIS ST T P Ui Faeefier I rferideiefier o1

feree I & formg U demmaelt Ta ST WA
T T

R g uRRRIfrt & wReT I & forg o’ & e
170 U< LB T ST DT TS| STH A, 38 FMHH AT
ICS-235, ICS-249, ICS-255, ICS-256, ICS-259, ICS-
267, ICS-271, ICS-281, ICS-284, ICS-287, 1CS-288,
ICS-290, ICS-361, ICS-365, ICS- 367, ICS-368, ICS-
374, ICS-376, ICS-381, ICS-383, ICS-388, 1CS-392,
ICS-393, ICS-394, ICS-396, ICS- 397, ICS-400, ICS-
404, K22 H-49, K22 GG-137, K22 K-60, K22 KK-150,
K22 L- 63, K22 L- 66, K22 O-73, (P104 x FC-8), Spt
No. 113, R22-55 (S.N0.136), R22-69 (S.No. 15) <10%
qS T TSIl &b |rer 3icfeies HieRTE A1 3Tgws
gerspHl & TfcRTET (<20% JReI & Tre)| Hfifohar fears
S AR BT TS 48-1 (ITCRTE ) 7 5.9% 3R JI-35
(arferaaefier o) ¥ 95.0% oftl

TR gvs iRl § JRe & faog St o T8
fR5TRIS S=Td vl § A ICH-1822, ICH-1830, ICH-1832,
ICH-1838, ICH-1845, ICH-1854, ICH- 1855, ICH-1858,
K23-17 IPC -30 x ICS-216, K23-29 IPC-46 x ICS-212,
K23-30 M-574 x ICS-212 37k K23-27 IPC-46 x ICS-154
T 31 Terep HTCRTET (<10% JRSTH el e ufifspar fawars
3R 22 H <20% IR &1 T &b ATy HioRTe Hfcifepar
a9t Pl TS| 48-1 (FTeRIER ST TR JI-35 (rferRiaensfier
STr) 7 FRSI bl TS HHLT: 11.1% 3H1R 94.7% o




Evaluation of fungicides, organic
amendments, botanicals and bioagents against
castor root rot pathogen, Macrophomina
phaseolina under in-vitro conditions

The efficacy of nine novel combination fungicides at
five concentrations (100, 250, 500, 750 and 1000
ppm); nine organic amendments at six concentrations
(1%, 3%, 5%, 10%, 15% and 20%) and nine botanicals
at seven concentrations (0.5%, 1%, 5%, 10%, 15%,
20% and 25%) were evaluated against M. phaseolina
by the poisoned food technique
under in-vifro conditions. Thirteen
bio-agents collected from different
ecosystems were evaluated for their
efficacy against M. phaseolina by
dual culture technique. Among the
tested fungicides, tebuconazole
50% + ftrifloxystrobin 25% WG
recorded 100%
inhibition at all the concentrations
tested followed by prochloraz

mean  mycelial
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HABIID, DD HMLD, TIP3
SIepTRDT T qeaTHT

T AGT3M (100, 250, 500, 750 311 1000 o) o= =t
I3 HADBID AT DT TAGRIRGT; B2 HIGd131 (1%,
3%, 5%, 10%, 15% 3R 20%) W =t HEf® Fdened
3R 1T Aigdmel R Jt gufdd Gene (0.5%, 1%,
5%, 10%, 15%, 20% 31X 25%) &7 37 faer uRR=ufcrit
Y Jellell W ddHld gRT 7.
BislferT & faog Heaidd fhar
T oiRRefdes d & v
fhT T TRE SIaPRPT BT ST DR
qP-Id GRT TF. Bivrifer T & Raers
ST THTGDBTRAT b T Jedien febarr
T 2T ORI BT T e H,
CTPMNIET 50% + CTRFATaAIG o
25% Seegull o URIET Y MY F
Aigarel W 100% Ay Hfforger

24.4% + tebuconazole 12.1% w/w
ES with mean mycelial inhibition
of 95.4% (Fig. 9, 10). Among the

organic amendments, neem cake

Fig. 9: Seed treatment with
tebuconazole 50% + trifloxystrobin
25% WG along with soil amendment
of neem cake, Th4d and A. sativum
at 15 DAS

Ny oo fhar, 39% 918 MR
24.4% + CYBISIET 12.1% wiw $TH
95.4% 3 IRfiforaet 3T e & mer

was superior in inhibiting mycelial
growth of the pathogen with
mean mycelial inhibition of 54.7%
followed by cotton cake with 42.6%
mean mycelial inhibition. Among

the botanicals tested, highest
percentage of mean mycelial
inhibition was observed in Allium
sativum  (clove) exiract treated

plates (59.9%) followed by Zingiber
officinale (rhizome) extract treated
plates with mean mycelial inhibition
of 47.8%. Among bioagents,

Fig. 10: Inoculated control evaluation
of soil amendments, botanicals, bio-

gt fopar M Sifde deneer §, S
IP 54.7% &b 3 Hfiferrer st
e & arr IeEE & ARfferer
fI®R™T BT AP § 98K AT, TP 918
U Bh 42.6% oI it
fFISer o 7oy SR TR OR Tl oRieqor
fopy T et §, SvfiforaeT aitad
ey 7 STac ufcrerd vfermm dfeaT
(1) 31 IR Teiet (59.9%)
(RTSSTH) 31 IR Tetel ¥ 47.8%

) > agents and fungicides on per cent disease
complete mycelium inhibition per incidence of M. phaseolina under pot T qiferae Siad e <xar T

cent was observed in T. harzianum
4d and T. asperellum 2 (100.0%) followed by T.
asperellum 11 (86.3%).

In-vivo evaluation of potential fungicides,
organic amendments, botanicals and
bioagents against M. phaseolina

Based on the results of in-vitro experiments, 18
treatments of different combinations of fungicides,
bio-agents, botanicals and organic amendments were
formulated and used for further evaluation in sick pots
under shade net conditions to determine the optimal
strategy for effectively managing the root rot disease
and its impact on plant health. The mean per cent

culture conditions

SiaRDT 7, 2. sTfofar 43) 3R &
TEOReTH 2 (100.0%) & gl wrRRifera™ fHuer mfcrera <gr
TIT, 3% 91 . TEURTH 11 (86.3%) H <xaT T

g-faar Rl & dga v, BRorferT &
frog AWIfia Sae-ree, PEfTe deeD,

&P TARY WX 3P TG DT THTET ST F USRI vy o forw
3Fpetcd U FEiRe e & foTq dheep-ret, Sia-goie,
T 3TR BT Femerept b A= TSI & 18 SUAR
FIR fopT U 37R s e Rearferat & dge AR Al F 3R
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disease incidence among various treatments ranged
between 8.7 and 43.8%. Among them, tebuconazole
50% + trifloxystrobin 25% WG as seed treatment @
1 g/kg along with neem cake @ 15%, T. harzianum
4d WP @1.5% and A. sativum @ 15% at 15 DAS
recorded the lowest level of disease incidence per
cent (8.7%), when compared to the inoculated control

(90.9%) disease incidence.

Efficacy of fungicides and organic
amendments against F. oxysporum f. sp.
ricini (IIOR) by poisoned food technique
under in-vitro conditions

The efficacy of nine novel combination fungicides
at five concentrations (100, 250, 500, 750 and
1000 ppm), nine organic amendments at four
concentrations (1%, 3%, 5%, 10%) were evaluated
against F. oxysporum f.sp. ricini by the poisoned
food technique under in-vitro conditions. Results
demonstrated a substantial decrease in radial
mycelial growth with increasing fungicide and
organic amendment concentrations. Among the
fungicides, prochloraz + tebuconazole ES and
+ WG exhibited
complete mean mycelial inhibition of the pathogen

tebuconazole trifloxystrobin
(100%), followed by hexaconazole + captan WP
with 95.3% mean inhibition. Among the organic
exhibited

notable effectiveness, inhibiting mycelial £55

amendments, neem cake

growth of F. oxysporum f. sp. ricini by
51.1% followed by cotton cake with the
mean inhibition of 49.4%.

Confirmation reaction of promising

genotypes to leafthopper '
Among 24
screened against leafhopper, two genotypes
viz.,, K18-39-1 and K18-98 showed highly
resistant reaction to leafhopper (hopper &%

selected castor genotypes

burn grade of 0 on 0-4 scale) and recorded
low infestation of leathopper (13.4 to 14.0
leafhoppers/3  leaves/plant), while the
susceptible check, DPC-9 recorded high
leafhopper infestation of 93.6 leafthoppers/3
leaves/plant with hopper burn grade of
4 (Fig. 11). Six castor genotypes viz., RG-
3087, RG-3702, RG-3708, RG-3915,

e & foTg ST fobg 01 fAf=T SuaRT & dter A
T SR HfTerT BT 8.7 3R 43.8% o dr o e
fRIAT (90.9%) BT T H I &, TIPS 50% +
CISFRTRIRCI S 25% Secfoil @ 1 UTH/febaT T &X A i
SUAR & A7 17 6 Telt @ 15%, . TrarT 4 SF
Sl @ 1.5% 3R T. HfeaT @ 15% 15 S0 W FR
T TR BT TDIT (8.7%) ot fahaT Tl

g7facr oRfrafay & w wonfa RRFR
(MTfI3RT) STeNIell @Rl A&l ®RT U,
Sifrgvg & foreg dawaTeal AR Afas
HeMeAT i THTaBTRT

g7-f9er uRReIfRl & uir |iganen (100, 250, 500,
750 3R 1000 Tiws) TR Ft 2153 PGS FASH]
B TEBTRAT, TR FGdT3M (1%, 3%, 5%, 10%) OR At
PP HLATEDT BT TP T ST T TSI
& Raeth STesielt Wrer da-id RITHT gRT fham m/am 2
IR 7 a1 TR Bl ALATED DT A N Jheg
& Ty T FRAfeRIeT gfg o TATH BT <& PachATeTeDT
4, UARN + CgPAMIT S0 IR CPMSIE +
TS R R o Seaoi = IIToTieh o Ul fAet HRiferdre
9 (100%) @ Jefdid T, s9¢ a8 TP
+ e SegUl 7 95.3% 3 My @7 e
Sy FeMedr & diw, A9 Fdp T Seorg
yoraefierar uefdia &Y, RRRT 7. siafivaRT
T gorfer RefiT & FRforaet faemT o 51.1%
T APT T IHD 1S 49.4% & STRAT FeRTey
& T HURT e T T 2

| SR & 1T 3mrenee ShiFvRaul 6t
gftrepvor ferforar

GhalR & [Ivg S T 24 I SRST
SHYwar ¥ F, & SiFuey, K18-39-1 iR
K18-98 7 fthaliR & UfT rcafeies mfcRreft
(0-4 TheT R &R 9 I 0) wfcrfopar gorfft
3R AHEWR BT HH FHHT (13.4 H 14.0
oApeER/3  ufmidien) 5 g8 SHfe
HaeAefter S H, DPC-9 § 4 & 8WR &9 I
¥ AT 93.6 HEI™/3 T/ BT ST
APER HHAUT o fhar Tm Faeefter
! S § BT0R 9 IS 3-4 & o H B 3RS

BCS-5 and BCS-7 were found resistant to
leathopper with hopper burn grade of 1 as
compared to hopper burn grade of 3-4 in
susceptible checks.

","

T SFYeY, S, RG-3087, RG- 3702, RG-

3708, RG-3915, BCS-5 3R BCS-7 &R §9

()
Fig. 11: Reaction of

castor inbred lines to 3 1 3 cergfow 3 wfer TfRRel rar Tam

capsule borer



Confirmation of reaction of promising
genotypes to thrips

A total of 24 selected castor genotypes were screened
against thrips along with susceptible and resistant
checks. Among the 24 genotypes, five genotypes viz.,
RG-3708, RG-3915, RG-3994, K18-39-1 and K18-
98 were found promising and recorded low infestation
of thrips (<15.0 thrips/spike) as compared to
maximum of 52.0 to 56.5 thrips/spike in susceptible
checks (DPC-9 and DCS-9 respectively).

Confirmation reaction of promising
castor genotypes to whitefly

Twelve selected castor genotypes were screened
against whitefly along with susceptible and resistant
checks. Among the 12 genotypes, three genotypes viz.,
RG-2976,RG-3714 and BCS-2 recorded low whitefly
infestation (7.9 to 10.4 whiteflies/top leaf/plant) and
were resistant to whitefly (whitefly nymphal and pupal
grade of 1 on 0-5 scale), while the susceptible check
(M-574) recorded high incidence of whiteflies (56.0
whiteflies/top leaf/plant) with whitefly nymphal and
pupal grade of 5 on 0-5 scale.

Screening of new inbred lines and pistillate
lines against castor capsule borer

Among 25 new castor inbred lines screened against
capsule borer using infester row technique, four lines
viz.,, K18-2, K18-10-1, K18-40-1 and GMM-4 were
promising with <25% capsule damage as compared
to 78.5% capsule damage in susceptible check
(DCS-9) (Fig. 11). Among 15 selected pistillate lines
screened against capsule borer along with susceptible
(DCS-9) and resistant (48-1) checks, the parental
lines viz.,, DPC-9, IPC-46, JP-96 and JP-107 were
promising with <25% capsule damage as compared
to 85.4% capsule damage in susceptible check
(DCS-9) (Fig. 12).

IPC-46
Fig. 12: Reaction of castor parental lines to capsule borer

DPC-9 (R)
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Studies on inheritance of resistance to
leathopper, whitefly and capsule borer

Inheritance studies were carried out based on the F,
plants in crosses of respective resistant and susceptible
genotypes to leafhopper [RG-2661 (R) x DPC-9 (S);
RG-3060 (R) x DPC-9 (S)], whitefly [RG-3428 (R) x
M-574 (S)] and capsule borer [RG-2800 (R) x DCS-9
(S)] using infester row technique. The results revealed
that the leafhopper resistance is governed by dominant
gene, while the whitefly and capsule borer resistance
is governed by recessive gene.

Assessment of efficacy of chitinolytic
bacteria against major pests, diseases
and nematodes associated with castor

The effective six chitinolytic bacteria obtained from
in-vitro studies were tested under artificial inoculation
against Reniform nematode, Rotylenchulus reniformis;
wilt inducing fungus, Fusarium oxysporum f. sp. ricini
and the lepidopteran insect, Spodoptera litura. Among
the six effective isolates tested, IC-RB8 was found to
be effective in the reduction of R. reniformis egg mass
(16.3 /root) and soil population of the juveniles (26.3
juveniles / 100 cc soil) (Fig. 13, 14). The same isolate
was reported to be effective against S. litura with a
maximum larval mortality of 83.3%, while the isolate,
IC-RB3 recorded a maximum percent of mycelial
growth inhibition (78.8%) of F. oxysporum over
control. The isolates were characterized as Bacillus
aryabhattai (IC-RB8) and Serratia marcescens (IC-
RB3). Based on the future scope of research work,
B. aryabhattai has been taken to study its secondary
metabolite compounds through GC-MS analysis
(Fig. 15). Among the different compounds produced
by theisolate, Tetradecane, 1-Hexadeconol, Isopropyl
1-Hexacosene and  Dotriacontane,
1-iodo were reported to possess insecticidal and
antimicrobial properties. This isolate will be taken

myristate,

for the preparation of co-acervative formulation
to enhance its viability and activity against biotic
stresses.

Besides rhizobacteria, the native Actinomycetes
isolate, ACT-23 collected from soybean rhizosphere
(Streptomyces sampsonii) was reported to possess
chitinolytic properties. lts effect has been tested in-vitro
against reniform nematode, R. reniformis, and root-
knot nematode, Meloidogyne incognita. Results of the
in-vitro studies revealed the efficacy of the isolate in
the reduction of both the nematodes with 82.3 and
88.7% juvenile mortality at 50% concentration of the
isolate.

SHETIR, Whe Fad 311R el e & R
& FATTHH IR 3TeTT

APER [RG-2661 (R) x DPC-9 (S); RG-3060 (R) x
DPC-9 (S)], @he HaT [RG-3428 (R) x M-574 (S)],
P 98 [RG-2800 (R) x DCS-9 (S)] F Aafera wferredt
3R Faerefler SRedl & Sepsi # F_dlell & SeR W
FURCR Ufeh Tiepriieh o SUINT A GLATIehH STET feby Y|
RO & el FeT b eAtheIoR bl HcRITRAT T St
SRT FRIPIT 81T &, STaifcs Athe HeRd! 3R eget 98 i
gfeRIRraT st (ReiRyar) i g v giar &1

fpfemferfes SFdiRar Y wTaeTRaT BT 3HaT

RIS GBI, Hcreigpered RIITH, JReT T IR B
aTel A, FIOIRTH SPARYIRT T, T, R 3R
USRI BIe, TSIV forg ¥ & v P Steprenvul
¥ qEd g-fagt e ¥ Ut u: vt fufefarfes
ST BT URteoT fohar T uRieroT Y Y B g
JMTSAIICH H ¥, IC-RB8 P 37R. BT 1S & SeH
(16.3/578) 31k JaT + fhelRT T 37T (26.3 fherR/100
cc aT) BT & H F YTt g T S STsdlere ar
SHfRrepere ofrdf 9o &R 83.3% & AT T, forewl & o
YT ST IRIT oI, Sdfeh MgAIeie, IC-RB3 = T dhr
TYET TP, STFRINTIRT & HAfoRIeT [T 31aRIe (78.8%)
T ITferee Ufcrera aof famar &M 3MSAleed &Y e
3Rf9EE (IC-RB8) 3iR ARfear RAG=T (IC-RB3) & &
o ST ST 81 S DR b AT & SRR & 3R
W, . 3RfEE P SIRN-TATT 90T & JTeT & 395
qTe e Herlelse AT PT STEITT PR & o AT
TIT 81 3TTSHlele GRT ScaTfed AR Iifitet &, eered,
1-FATShIHI, JMeAMfeT fARee, 1-8TIRIT 3R
SIgipTer, 1-3Tmarer F el o RN o7 B
&I g Hell ol 39 3M™Iele T Sifde amal & o
ST FaeRidT 3R TR B som P fov ge-ugdied
It el ARt & forg ferar Stram

RSN & 3fermar, <ot freriredey s,
AT HeT TR (FTCHIgad H=aI1) & e febg g
ACT-23 ¥ frfesiferfess 7ur el cbt e foret! oftl g%ep orarer
BT YRIET g7-fAct F BT AT, 7. NAwifA, iR
S-S GAPH, HeAlgS I TIgT gpificy & faog fovar mar &1
§9-fae) STexAT & GRUIMAT & 3SAleie df 50% TGaT UR
82.3 37R 88.7% fHAR 7cg & b AT SFI GAGHIT DT HH
PR A AT DT THIDTRAT TIC FATI




An in-vitro screening study has been carried out to
test the efficacy of entomopathogenic formulations
obtained from ICAR-NBAIR against M. incognita
and R. reniformis juveniles. Among the 5 different
entomopathogenic formulations tested (S1, S2, S3,
S4, and S5), S1 and S2 exhibited maximum juvenile
mortality of M. incognita (68 and 73%) and R.
reniformis (72 and 78%).
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Fig. 13: Effect of chitinolytic bacteria on Fusarium oxysporum wilt incidence and Spodoptera litura
infestation in castor under pot culture condition

Fig. 14: Effect of chitinolytic bacteria on reniform nematode, Rotylenchulus reniformis
infesting Castor under pot culture condition
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Fig. 15: Gas chromatogram of different compounds identified
from B. aryabhattai through GC-MS analysis



Crop Improvement

Hybrid TilhanTec SUNH-2 (IIOSH-460) (Fig. 16)
developed at ICAR-IIOR, was approved for notification

and release by CVRC during 91 meeting and
recommended for commercial cultivation under rainfed
conditions in sunflower growing s
areas of Gujarat, Maharashtra, *
Karnataka, Andhra Pradesh, Tamil
Nadu and Telangana. In the AICRP
trials, it recorded 22.7% and 8.5% |
higher seed yield and 26.3% and
27.6% higher oil yield over DRSH-
1 and KBSH-44, respectively. It is
highly resistant to downy mildew
disease and moderately resistant to
leathopper.

Germplasm maintenance, evaluation and
enhancement

maintains 2348 accessions
(Table 4). In 2022, 225
Trait  Specific ~ Germplasm
accessions (TSG) were added
from the USDA, United Exotic collections (EC)
States. 300 accessions were Inbreds (DRS))

deposited in the IIOR-medium Pre-bred lines (Developed at lIOR) 130
term storage. 300 accessions Pre-bred lines (Augmented from USA) 395

and 203 Gene pool (GP) for high oil, yield and 250

were  multiplied

accessions including genetic autogamy

stocks provided to various Trait specific germplasm (TSG) augmented 225

researchers in response to from the USDA
their requests. Total

Multi-location evaluation of promising
accessions

32 sunflower accessions including three checks
(DRSF-108, DRSF-113, Phule
evaluated at four locations (Akola, Latur, Solapur and
[IOR) in a randomized block design (RBD) trial with
two replications. The GYT (Genotype by Yield*Trait)
Biplot and MTSI (The multi-trait genotype-ideotype

Bhsakar) were

distance index) techniques were used to evaluate
the high seed yield and stability of the genotypes
under different environments. All the accessions

Flg 16: Fleld view and head of
IIOSH-460

Genetic resources /
TR FATeT Ritcell

Germplasm accessions (GMU)

Sunflower / GXoHET

T TER

JEAIR-AMEAEMIR . §  feRd EEfie

RICETCPIHITICT-2  (STEATEIANTATT-460) 1

wHeftemRedt gRT o1t 917 d5e & SR SifergaT ok ettt

%maﬂﬂﬁﬁﬁﬁvmwwsﬁvw HERTSS, HHCH,
: , Y TR, g 3ﬁ'\f GEUISIE

) RITREr &1 TS off| TSRty wteru
#~ W, DRSH-1 3R KBSH-44 &I qeFT ¥
| s 22.7% 1R 8.5% 31fe et Su
| AT 26.3% TR 27.6% 3fe TIeT IuwT
JI T I TE| TE SIS Bal AT B AT
sty iR iR SfiweiR & wfy
qezH JiRTE 8

Table 4: Available genetic resources in IIOR SiiF S HUE 2348 URUGUN &1
The gene bank collection repository / IR WeR ¥ Suctees A RIF HHTIT

GG PRl 8 a¥ 2022 H,
Number/ W R 5 AR
225 1107 fAfre S-iseg uRareor

Zzg (TSG) WIS I AIfTaR-Tea
150 @fY & 9SRU H 300 URIEU
o1 febr g A 300 wRwEwd
&1 P fHar iR e
g P IAb IFRET B
S H Al i e

203 gR¥Eur ye fhu |
ITTTSTTh TRUZUN T 9g-

2348

AT HedTehT

<l TRpIT b AT U AGRBD selfey (S (SIS
RIETOT & R TAFT (DI, AR, AR 1R ATfT)
TR I b (DRSF-108, DRSF-113, Pl HIhY) Al 32
RRSTRE URIEUI bl Heieh T Tl GYT (SUST 0T GIRT
STFTSRAY) Biplot 31k MTSI (S8-5¢ SMICSU-3fSaesy
e SS9 TdTant BT IUANT fAf aTdTeRvl & T8d
STFIRAUT T Fod dioT IUST 3R RRIRAT T FedidT H
&g febarm 7T oMl & 2020-2022 & SR AR H RO




were screened for sunflower downy mildew (SDM)
at Latur under disease screening nursery at sick plot
conditions where Morden was used as susceptible
check during 2020-2022 and 15 were identified as
highly resistant with “0” incidence. The observations
on seven characters were recorded. The variability
observed among the evaluated accessions was
significant. EC-502038, EC-601766, GMU-645
and TSG-111 recorded > 1900 kg/ha seed yield, >
32% of oil content, showed resistant reaction to SDM
and were stable across locations (Table 5).
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SIS el (TASITH) & foTg MRy s r Reerfcrat
T T THIFRT R & TEq it uRugon 6t S b T,
ST AT T FaeAeflel 9 & BT § ST T 1T
o 3R 15 BT T TSI &b AT AP TR B
B F GEAET AT AT AT &0 IR feeaforay et &t T8
qeifer aRyeul & st <@l 18 gRecelierdr Fgcayul
offl EC-502038, EC-601766, GMU-645 3R TSG-111
T >1900 fheARM/RTCIR it IU, >32% et AT o
&, TISIH & Uy wfeRreht ufcrfopar gk ofik sft et
R ReR I

Table 5: Promising accessions for different traits under multi-location testing / g-FITT Tt&UiT & T

frfr= Tont & fo7Q smenee ufergor
Plant Head . Oil Downy mildew
Accession Dgéi/:o height  diameter V:e(i)Ohfca(e;i / S(iejlh):)el/d content reacilion (at
Number/  flowering/ (em)/  (em)/ 9T 9/ 149 (%) / Latur)/
oRugur TwaR~ 50% qSUT Gt Mgy 100 AT oy ST firesy
AR gt ey @@l 00 FR)0) re r
1. EC-502038 102 90 10 3.8 2027 322 R
2. EC-601766 101 90 9 4.1 1999 32.4 R
3. GMU-645 95 146 14 4.2 1962 33.2 R
4.T5G-111 100 96 10 4.0 1944 34.5 R
5. EC-934447 95 108 12 5.3 1833 31.6 R
6. GMU-1055 94 98 14 3.7 1833 32.0 S
7.15G-297 95 79 10 35 1814 335 R
8. DRSF-108 © 95 110 10 3.5 1955 33.8 S
9. DRSF-113 © 104 102 9 4.7 1916 34.5 S
10. Phule Bhaskar © 102 90 12 3.4 1855 31.91 S
Range 51-65 84-145 5-15 3-6 840-1450  31-37
SEm + 78
CD (p=0.05) 114
CV (%) 12.6

(R-Resistant, S-Susceptible)

Morphological variability in Trait Specific
Germplasm (TSG) accessions

Morphological variability was observed among the
224 TSG accessions for leaf and stem pigmentation,
dwarf type, ornamental type, without ray floret type
and for branching.

Two plants that resembled Morden variety (small
stature, a head diameter of 16-17 cm), were selected
from USDA accession PI-371934. During kharif
2023, the harvested seeds were planted to produce
row progeny and in the progeny, plants that resembled
Morden type were chosen and sib mated within the
row (Fig. 17).

T fif¥rse Sesed (TSG) aRurgolt & wareds
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S O ST A1 v (B &<, 16-17 T BT U 28 RT)
ST e T, T YUESIT uRIEl PI-371934 3 AT T
T @Y% 2023 & SR, U SISl b A T & Iere
e & TolT 9T T=IT o7 3R T H, JIST UhR P JHH
de T AT AT T 3R R & HieR ey AT febar i oM
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(PI-650391)
Ornamental type

(PI-517954)
Without ray floret
ot LS N e

(PI-534652)
Early

USDA-28 (PI1-531074)
Ornamental type

Ornamental Branching line

USDA-158 (PI-650391)
Ornamental type

USDA-132 (PI-619205)

Fig. 17: Morphological variability in Trait Specific Germplasm (TSG) accessions

Identification of duplicates from the
working germplasm

An attempt was made to identify duplicates among
the sunflower accessions by utilising passort data with
PGRdup package based on R program (R version
4.0.5). Key Word in Context (KWIC) index was used
as a new tool for identification of the duplicates.
Duplicate identification was performed on three small
data sets as set | of EC and DRSI (641) accessions
for oil content (47%), seed yield/ plant (30%) and
maturity days (50%), set Il of GMU (1055) accessions
for oil content (51%), seed yield/ plant (37%) and
maturity days (29%) and set |ll of PS and Other (444)
accessions for oil content (44%), seed yield/ plant
(42%) and maturity days (21%) and duplicates were
identifed.

Parental Lines-Development, Char-
acterization and Evaluation

Development of MAGIC population for
maintainer (B) and restorer (R) lines

To broaden the genetic base of maintainer and
restorer lines, eight way crosses were attempted
separately through hand emasculation during
rabi 2022-23. A total of 258 F, progenies from
maintainer lines and 299 from restorer lines were
advanced to F, generation through selfing during

kharif 2023.

PrfefieT S-Tsed A geeilhel ol agarT

R T (R HEHRT 4.0.5) & MR TR PGRdup YT &
T UTAUIC STET b SUANT H IROFRET & IRYEUN b after
SfteTehe &1 g SR T TR f&pT T Tl giteTdhe &t
g & foly I€ 37 Hicave 899 (KWIC) BT T 7Y
AT & ©Y F SGANT AT T o A BIC ST Hel N
gfteTehel T TeeT bl g offl et AT (47%), st S/
T (30%) 31k uRueadr & AT (50%) & forw EC iR
DRSI (641) URIRU & Ac-1 & HU H, det AT (51%),
&IoT B It dter (37%) 3iR uRuaadr & & (29%) &
foTT GMU (1055) IRIEUIT & Je-2 3R el AT (44%),
ST U/ G (42%) 31k gRudedr & & (21%) & forg
dIeeT iR 3T (444) GRIEUT BT AS-3 W Gftarpe! df
EEEIEK IR

U< 42T BT freTA, TUTTRISTOT O HeiepT
3Re () 3R WERR (3TR) FenpAi & fog
MAGIC 3T} T fereprsa

SITIREND 3R TR ALAHHI AT TR Pl AT
ST & 1Y, 7&f1 2022-23 & SR &€ FARTICIRT b
qTETH  3MTS ARG A HbRI Pl ST I YT fpam ar
ofT| IREID dhHI F PeT 258 F Rl 3R R
P I 299 BT @RI 2023 P SR AT b AL
& F, a5 S=1ge febar /= e




Random mating in high oleic maintainer
(B) and restorer (R) lines

Random mating cycle 3 was attempted and individual
plants were selected based on days to 50% flowering,
plant height, disease reaction, head diameter and
high autogamy percent. A total of 250 individual plant
progenies from maintainer and 310 from restorer lines
were raised during kharif 2023 and advanced from §
to S, generation through selfing and characterized for
yield and yield contributing traits. Selected progenies
will be advanced through selfing till S, or S, generation
to develop inbreds.

Unique mutant for ray floret shape
In random mating cycle 3,
of high oleic and high oil
maintainer  lines,  unique
mutants for ray floret shape
(half and full tubular) were
observed during kharif 2023
and crossed with two normal
ray floret genotypes (CMS-
1010B and CMS-89B) to |
understand the inheritance of
the tubular ray floret shape
(Fig. 18). Half and full tubular
ray floret plants were normal
for all other traits except ray
floret shape.

White pollen plants

In cultivated sunflower, maijority of the sunflower
genotypes show yellow pollen. A unique mutant (white
pollen) was observed in F, population of RHA-6D-1
x RHA-1-1 cross combination during rabi 2022-23.
The plant was selfed and individual plant progenies
were raised during late kharif 2023 and advanced to
F, generation. White pollen uniform progenies were
crossed with CMS-1006A for testing the maintainer
or restorer reaction (Fig. 19). This unique pollen type
might serve as morphological markers in heterosis
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Fig. 19: Field view of whlfe pollen plants in F, and progeny in F, generation
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breeding programme for maintenance of genetic
purity of the parental lines.

Inheritance of ray floret and hypocotyl
pigmentation in the genetic stock PYRS-1

PYRS-1 was crossed with yellow ray floret line CMS-
1001B through hand emasculation in reciprocal
manner. Based on F;s BC, F, and F, generations,
it was concluded ’rhof ye||ow ray f|ore’r colour was
dominant over pale yellow ray floret (3:1 ratio) and
purple hypocotyl pigmentation was dominant over
green hypocotyl pigmentation (3:1 ratio). Based on
combined segregation analysis, 9:3:3:1 ratio was
observed and concluded that ray floret colour and
hypocotyl pigmentation were not linked traits.

The parents (dark yellow and pale yellow), along
with the bulked pale yellow samples were screened
for polymorphism using sunflower specific SSR
markers. Of the 356 SSR markers tested, 54 showed
polymorphism between the two parents. Out of 54
markers, only ORS-812 and ORS-785 were able to
clearly differentiate among the F, and BC, F, individual
samples. All dark yellow samples showed a double
band with these two markers. Thus, the markers ORS-
812 and ORS-785 were found to be linked to ray
floret colour with phenotypic variance explained (R2%)
of 48.95 and 43.23%, respectively.

Generation advancement and
characterization of bi-parental and multi-
parental F, populations

Eight bi-parental and 4 multi-parental F, populations
of maintainers as well as restorers were advanced
from F, to F, generation through selfing. Wide range
of variability was observed for duration, plant height,
head diameter, seed yield and oil content. The highest
oil content (44.8%) was observed in bi-parental F,
populations followed by multi-parental F, populations
(42.2%). Highest seed yielding and oil content plant
progenies were advanced and will be evaluated further.

Pre-breeding

Generation advancement of pre-bred
material from BC,F, to BC,F, generation

450 BC,F, families of different wild species like wild H.
annuus, H. debilis and H. praecox were advanced from
BC,F, to BC,F, generation through selfing during rabi
2022-23. Wider variability was observed for yield and
yield contributing traits. There was good variability for
quality parameters also. Oleic content was medium in
majority of the interspecific derivatives (IDs). Oil content
ranged from 29.3 to 40.2%. Identified high oil content
(>38%) IDs will be utilized in breeding programme.

STATRIep YT b IR b foTq BRI TS DIk
o HUTCHED HIPR & B H DI bR Hebell &l

SHfed ¥eid PYRS-1 9§ Y FeiRe 3iR grgulapIferer
Rricer 1 Femgsd

PYRS-1 & UREND TRIb J 88 SHRIFILIL b AT
 defl ¥ FARE dAqHT CMS-1001B & TS FeHvT foha
T F s, BC, F, 3R F_difedi & ameR w, 78 sy
St T foh diel ¥ TelRe &1 3T &b Wit ¥ FeARe
(3:1 3FIUTT) WR BTl o 3R ST ETSUIDIfiet Ioiehel
& BISUIPINICT ST (3:1 JFUR) R BT offl TgH
QIR fP#IT0T o TR W, 9:3:3:1 U T T
3R sy eI T fh ¥ FARe 9T 3R geuidifae
fomiee Sfg gU ererur Tt 21

UJapt T (TERT T 3TR Bept UieT), TS THT IR 8oeb Ulel
FAT B AT RO AT THURISR AR BT SUANT
PR U P fo1q S bl 5 efft adteror febu v 356
THUEAR A1ER1 5 ¥ 54 H &1 Ucfebi b 1 gl forwars
<l 54 HIGRT H W, PaeT ORS-812 3R ORS-785 & F
3R BC F ARG Tl & dldr T 6 F IR DA
o e gY Al Tl TeX Ulet THAT H 7 & AERI b AT
U% ST 9 fG@RIT MM $7 UBR, AR ORS-812 3R
ORS-785 ST 48.95 31X 43.23% & Plersfie faemor
(3R 2%) & AT X FARE I H TS Y T TV

fis-afiruradhiar SiR Tg-sfirradhia F Smerdt
BT I ST 1R ereror quie

HeR & ATI-AT WK (3TR) & 313 fg-srirradnT ofik
4 Ig-ATADIY F_ AT BT ATt o HIEGT AF A F
g I~ fpar mam 3rafdy, gier b Sars, MY a1 I, i
&Y IS 3R o Gt & fofT @amaes gRaceierdr &) 18l
ST et AT (44.8%) fo-af¥umad Faerel 3 <t
T, S 1S Ig-IAHTIDRIT F ST (42.2%) 5 < TS
I~ T T 3R ST STRT Heiep febam ST

W-sfeT

BCF_¥ BCF_UIdl a M-I wrnlt it qigt
I

faf¥= a=g sroTiferat & 450 BC F_ URaR veff 2022-23
o SR HfethT & ATegT | BCF_ & BCF el ae
Id fpT T & IU 3R IS ANSH S dTet AL &b
for =amues aRqcefierdr <l TS U ATueS) & forg
ot 3wt gRad-efierdr efli srfdrepier siarfafde SRafeq
(3MSSN) 7 aMiferds ARl Teae off Ot & 7mFT 29.3 7
40.2% d® off| UgAY TS I el AR (>38%) ISl

BT ST Yo BRI H fopr S|




Confirmation of advanced pre-bred lines
against leafhoppers

After 2 year confirmation of seven advanced (BCF)
interspecific derivatives obtained from compatible diploid
annual wild species Helianthus argophyllus at ICAR-IIOR,
Hyderabad, the seeds were supplied to various AICRP
sunflower centers for multi-location confirmation against
leathopper. In multi-location evaluation, PB-1014 was
resistant at five locations whereas other entries; PB-
1005, PB-1008 and PB-1019 were either resistant or
moderately resistant to leathoppers.

Supply of pre-bred material to AICRP centers

A total of 170 BC,F, interspecific derivatives obtained
from compatible diploid annual wild species viz., H.
annuus, H. argophyllus, H. debilis, H. praecox and H.
petiolaris were supplied to Akola, Coimbatore, Latur
and Tornala centres for generation advancement,
characterization, evaluation and utilization in breeding
programmes.

Hybrid Development

Evaluation of sunflower hybrids for yield
and yield-contributing traits

120 experimental hybrids along with five checks viz.,
DRSH-1, KBSH-44, TilhanTec-SUNH-1, KBSH-78
and LSFH-171 were evaluated for yield and yield
contributing traits in augmented block design during
kharif 2023 (Table 6). Among them, IIOSH-1600
recorded significantly higher seed yield (67.4 g/plant)
over TilhanTech-SUNH-1 (60.5 g/plant) while hybrids
like IOSH-1601 (56.6 g/plant), IIOSH-1644 (56.2 g/
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HBEToRt & fareg I=1d M-S ATl $f g
SITERATBTR-ATS ISR, BRIETE H T feforeT arfiiep
T USTrRN Bforreny SFlffbery & W A1 S=id
(BC, F) sicrfafire SRafea &1 2 wrer & gt & a1,
TBTTSRATSTRUT YR el T JATYfel bl 75 off arg-werr
TP 4, PB-1014 U9 ST 1R URRIE o Fafds a7
gfafdat, PB-1005, PB-1008 3R PB-1019 fitharu=f &
forg a1 A ufeRYeft o AT Hegw uferief

TITSHISTRYT e BT -5 AT &Y 3Tfef

%I UITH et 170 BC, F_ SeRIATE ogea=ii ol it S,
TUIeET, Hedie SR Toi dRiAl 3 TN & g
3FPIET, PRIGCY, AR AR ST el T AT I TS offi

e ferepr<

SUS T IUST § ANEM S aret O & g
GB 2023 & SR Haftfa soiid feosT & 3o 3
ST GFTETT & drel ST&vll & o9 Gre T fabv] A1
DRSH-1, KBSH-44, TilhanTec-SUNH-1, KBSH-78 3
LSFH-171 @ W79/ 120 FIFTIcHE e T Hodlis 1amaT
1 §79 ¥ 110SH-1600 7 facfece-SUNH-1 &1 gerr
o Brhl 31feE dfioT 9UTT (67.4 TEMIE) g5 Pl TElD
IOSH-1601 (56.6 IF/dteN), IIOSH-1644 (56.2 T/

Table 6: Promising sunflower hybrids identified / qgar &1 T3 smersie GISTIET bR

E E % ?En E;% 2 E‘E % §’

3 ® § 2 %é g ;

. E23REER &
[IOSH-1600 52 82
[IOSH-1601 52 82
[IOSH-1644 57 87
[IOSH-1691 58 88
[IOSH-1638 50 80
[IOSH-1695 53 83
IOSH-1611 54 84
[IOSH-1631 52 82
IOSH-1617 54 84
TilhanTec-SUNH-1 © 58 88
DRSH-1 © 59 89
LSFH-171 © 48 78
KBSH-44 © 53 83
KBSH-78 © 49 79
CD (p=0.05) 1.9 2.1
CV (%) 2.1 1.9

:%Eg%:EI EEEE Q;E—;
Spy T18E% jipp 32bE
E ST R §iEF 5 K
145.1 13.2 67.4 36.3
161.2 12.6 56.6 40.1
167.0 14.2 56.2 39.8
180.0 15.0 558 34.3
156.2 12.4 54.6 38.5
149.2 15.6 53.3 37.7
173.0 12.2 52.4 33.4
156.0 13.2 51.9 37.2
148.0 15.8 51.6 37.6
187.2 14.6 60.5 37.7
163.4 12.2 40.6 37.5
147.8 12.6 45.6 33.0
155.7 13.2 37.2 32.8
137.2 10.4 22.3 34.8
4.6 2.1 4.8 5.6

9.8 3.1 14.6 48
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plant), IIOSH- 1691 (55.8 g/plant) and IIOSH-1638
(54.6 g/plant) were better than other checks i.e
DRSH-1, LSFH-171, KBSH-44 and KBSH-78 (40.6,
45.6,37.2,22.3 g/plant) resp. Promising hybrids will
be further evaluated for their performance.

Seed multiplication of promising entries
for coordinated trials

Sufficient quantity seed of three entries viz., IOSH-500
(IHT), IOSH-434 (AHT-I) and IOSH-566 (AHT-Il) was
produced during late rabi 2022-23 and supplied for
coordinated trials.

Seed supply for demonstration

Based on the request made by ICRISAT, Patencheru,
0.5 kg seeds of recently released hybrid TilhanTech-
SUNH-1 and recently identified hybrid 1IOSH-460
were supplied for demonstration purpose during
kharif 2023. Also, 2 kg seed of TilhanTech-SUNH-1
was supplied for demonstration in Odisha state during
rabi 2022-23.

Nomination of entries

Entry IOSH-500 was nominated during rabi 2023-
24 for initial hybrid trial (IHT), while three entries
namely, IIOSH-500 (Table 7), IIOSH-434 (Table 8)
and [IOSH-566 were promoted to higher order of
testing in AHT-I and AHT-II, respectively during kharif
2023. Entry IOSH-566 was promoted from AHT-I to
AHT-II during rabi 2022-23. In IHT, entry IIOSH-500
gave an average of 14.7% and 14.5% higher seed
yield and 23.4% and 34.7% higher oil yield than the
check hybrids, DRSH-1 and KBSH-44, respectively,
in AICRP trials and the entry was resistant to downy
mildew disease.

gter), IOSH-1691 (55.8 I7/41e) 371 1I0SH-1638 (54.6
TT/G1ET) S GPHY 37T AP [T < S8R 2 JTATTD
R T T [T B 1e10 ST Feiep fsaT SITeiTnl

HHfraa e & v 3mernoe ufafeay ar
ST o

gell ¥§ft 2022-23 & SR o UfAfRAT AF: 110SH-500
(IHT), 110SH-434 (AHT-1) 3R 1IOSH 566 (AHT-Il) &
e 73T § i1 BT ScaTe b T 31k FHftad aReon
¥ foT o Y 7S

frreamor & forg St smafet

FhNIC, UCTTaRs GRT oY T SFRIY & STYR WX, et &1
¥ SR W TilhanTech SUNH-1 3T &TeT & § gga 1Y
FEHR I0SH-460 & 0.5 fHARIT SIST Y% 2023 F SR
freaur Seear & T Smgfct by v o g e, et
2022-23 % SR 3T I & =690 & foTg TilhanTech-
SUNH-1 & 2 foheiisrm &St &1 mgfe &t 15 off
uferf oT AR

vl 2023-24 &% SRE U 1IOSH-500 @1 At
EISfIE GRI&0T (IHT) & fofg Aifera fasar wam o, Stefds
WY, 2023 ¥ I Ufafda, 1I0SH-500, 110SH-434 iR
[IOSH-566 @I g2 AHT-I 3R AHT-II ¥ 98 & It
PH & YT b TRIT oMl JefT 2022-23 &b SR Ty
IIOSH-566 @ AHT-I & AHT-II H YGI=Td fHar /T o
IHT ¥, ufaf¥ 11I0SH-500 F AICRP URtemn § & Fa,
DRSH-1 iR KBSH-44 T et H He: 14.7% 3R
14.5% 311 S IuST 3R 23.4% 3R 34.7% 31 et
Ut &Y 31k 78 Ui SIS dhhat I & Hfer HfcRied offi

Table 7: Performance of IIOSH-500 in IHT / urfie gTsfsrs wdietor (IHT) & HOSH-500 T fosutes

Seed yield % increase

(femeaeay)  drgfe
[IOSH-500 1837 -
DRSH-1 © 1601 14.7
KBSH-44 © 1604 14.5
No. of locations 10
CD (p=0.05) 78

CV (%) 1

oil % increase  Oil yield % increase
Lol (5 over / (kg/ha) / over /

0,

. (%) / L S dmow vy
TR g ey o
38.0 - 679 -
36.1 53 550 23.4
32.4 17.3 504 34.7

10 10
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Table 8: Performance of IOSH-434 in IHT and AHT-I / IHT 3k AHT-I & IOSH-434 T fseare

Seed yield (kg/ha) /

Entry / ufafe mm‘m’%&ean ;
2021 2022 -

[IOSH-434 1729 1484 1607
DRSH-1 © 1514 1137 1325
KBSH-44 © 1613 1306 1459
No. of location 11 10 21
Name of the trial HT AHT-|
SEm=
CD (p=0.05) 98.0 84.7 83.2
CV (%) 15 10.9 11.1

Based on two years multi-location testing under
AICRP, entry IIOSH-434 recorded 21.3% and 10.2%
higher seed yield and 23.8% and 24.8% higher oil
yield than the national checks, DRSH-1 and KBSH-44,
respectively. It recorded 0% downy mildew incidence

and moderately resistant reaction to leathopper.

Nucleus seed production

Nucleus seed of 5.0 kg of ARM-243A and 4 kg of
ARM-243B and 3.0 kg of RHA-6D-1 and a total of
15.0 kg of male parent (RGP-100) of newly released
hybrid TllhanTec SUNH-1 was produced during late
rabi 2022-23.

Breeder seed production

A total of 2648 kg breeder seed of female parents of
10 sunflower hybrids was produced, while 846 kg of
maintainer (B) lines and 1188 kg of male parents was
produced during rabi 2022-23.

Crop Production

Evaluation of inbreds for combined stress
of drought and temperature tolerance

Seventy three entries (65 CMS, R lines with 6
hybrids, 2 varieties) were evaluated for tolerance to
temperature, drought and combined stress under

% increase

% increase Oil yield (kg/ha) /

over / et SuT (RPATrR) over /
LI 2021 2022 Mean/ LIRS
i 655 561 608 i
+21.3 573 408 491 1+23.8
+10.2 536 439 487 1248
1 10 21
IHT  AHT
1 i i
7.1 i i

TSTTSHTARYY & T a1 ATel b ag- A1 WRIET &

W, YA 10SH-434 ¥ IET I fedl DRSH-1 3R
KBSH-44 &1 JaTT 5 HHET: 21.3% 3R 10.2% 3o diot
SUST TAT 23.8% 3R 24.8% 3Afefes el IUST ot i TS|
T 0% STSHT PYar bl T 3R SATHENIR b Ty Fegd
Rl gfcrforar gof &t 1)

thvaeh §iol IcUuTeH

U Ve 2022-23 & SRM ARM-243A & 5.0 fohetiam
3R ARM-243B & 4 fhelwm™ 3R RHA-6D-1 & 3.0
fepeTm IR 7Y SIRT Her TllhanTec SUNH-1 @7 gl
15.0 fpamM TR Ugd (STRSIG-100) P il T
IcaTe o

TSI §iof Jedre

¥&T 2022-23 P SR 10 YR HePRI DI AT Uefeb
PeT 2648 TP Ut SIS T IUTE fobaT T, &l
846 fpeimT oTRar (d) TTeAT 3R 1188 e R

Uefet T Sedrer febarm il

e cylad

T SR AT AeEreferar & e o & forg
I, G 3R GYeh o1 b Hfer Heefierar & fofg 73
AT (65 HUHTH, 6 v, 2 fheaT & ATer TR s+
BT Heieh &l fIfRRl R gars W A (12 fe,

Table 9: Details of Temperature and rain during crop growth period / w¥er f@rT /aflr & SR AMOA &R

afer & feremor
Normal sowing / Delayed sowing /
Crop stage / M gars (D/S: 12.12.2022) gueit gar$ (D/S: 30.01.2023)

el TAROT Max. Temp Min. Temp  Mean Rain Max. Min. Temp  Mean Rain
(°C) (°C)  Temp(°C) (mm) Temp(°C)  (C)  Temp(°C) (mm)

Sowing to flowering 30.2 14.4 22.3 0.0 33.0 15.8 24 .4 75

(+2.8)** (+1.4) (+2.1) (3)

Flowering to harvest 33.2 15.1 24.1 75 36.0 21.3 28.7 48.2

(3)* (+2.8) (+6.2) (+4.6) (6)

(*number of rainy days **increase in temperature)
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field conditions by sowing at two dates, one normal
(12 Dec, 2022) and second as delayed sowing (30
Jan, 2023), to expose the crop to high temperatures
(Table 9). In each sowing, one set was grown with
irrigation while the other set was subjected to water
stress by withholding irrigation from 35 to 75 DAS.
The crop received rains during stress imposition
period of normal sowing (75mm in 3 spells) and
also delayed sowing (48.2mm in 6 spells), hence
plants were maintained under stress till harvest.
Additionally, delayed sowing crop received 75mm
rain during vegetative phase too. Rise in temperature
due to delayed sowing was observed at all stages.
Maximum temperature increased by 2.8°C whereas
minimum temperature by 3.8°C (Table 9).

The yield reduction within a sowing due to drought
stress was more pronounced compared to the
reduction due to increased temperature between
sowings. In spite of increased temperatures at all crop
growth stages, seed yield/plant under both control
and stress conditions were not affected much and
most of the entries recorded higher seed yield in the
control of delayed sowing compared to corresponding
yield in normal sowing and that could be due to
lower temperatures in the initial crop growth stage of
normal sowing. Despite the rain received, the yield
reduction due to water stress was significant with 51
and 59% in normal and delayed sowing respectively.
PI-686817, COSF-16B, RGP-252, SCG-40, COSF-
3B, LAT-CMS-852B showed tolerance to drought and
RHA-6D-1, TSG-366, IR-6, RGP-100, PI-686817,
COSF-16B, SCG-40, PI-686627 to temperature
while PI1-686817, CBE-COSF-16B, SCG-40 showed

tolerance to combined stress.

Evaluation of inbreds for salinity tolerance
under laboratory conditions
Seventy three lines (65 CMS, R lines with 6 hybrids,

2 varieties) were evaluated for salinity tolerance by
germinating them in brine solution with 0, 200, 250,
300, 350 mM concentration for 7 days. All the lines
showed germination up to 200 mM concentration.
Based on the germination at higher concentration
and seedling growth, PI-686726, CMS-250B, RGP-
220 were identified as tolerant lines and HA-228 and
CMS-1009B with no germination beyond 250 mM
NaCl as sensitive lines.

2022) 3R SHRT B DT Iod ATHM H IATR PR B
g <= & gaTg (30 SR, 2023) I T 2l Tl a1S
o, Ueb AT T TS b AT ST TR STelfeh SR T T
35 & 75 & T =TS Aebepx UTHT & TG BT AT
PRATAT TAT| A DT AT TS (3 SR A 75 foeh) abr
T JFafe b SR TR 88 31K gars H off < 83 (6
SR 7 48.2 fordY), SAfTT TeAet re e dier ama 7 22
S99 AR, < - 91 TS Befel b AT TR0 D
SR ot 75 e aTRer g1 < A g3A1S b BRI A
3 gfg it RO o S TS sifereas atoH 7 2.8 feft
Ao Safes ~geem a5 3.8 et dfeqas &
IR Sl

W P TG b PRUT Ueb gATs b HIaR IuT H AT, g3ATS
& 9 95 AIHHM S PR BN ATl HHT DY JorT
31ferep T offl wereT ey & T =Rul H g §Y AT9H
& STe, AT 3R o ST Rerfrt 7 dfier Sustdter
TR ST YHIG 7181 T, 3R Aferepier ufafear § qmm=
gaTs § T IS Y el A gl gaTs b A § I
SIS JUST &1 bl TS| I8 AHIY g3T$ D URIeb HefeT
fIerT TRUT F FHH AU &b BHROT & AT &l IR &
SIIS[E, T T BHT B DRI IUST H Ieelg1g BT 3T,
S A SR ot TS A A 51 3R 59% bt BH
offl PI-686817, COSF-16B, RGP-252, SCG-40, COSF-
3B, LAT-CMS-852B 7 g & HfcT 31k RHA-6D-1, TSG-
366, IR-6, RGP-100, PI-686817, COSF-16B, SCG-
40, P1-686627 QIO & Hfcr Hemeferar fawr, Siafd
PI-686817, COSF-16B, SCG-40 = gch 1 b Hfcl
RERNIRRIREECIE]

TaRTeTer Y Rl o eavitar wemeltear &

7 &A1 & oW 0, 200, 250, 300, 350 MM ST
&P AT THD bl § JPRA PIb 73 DA (65
AT, 6 G, 2 fheT & ATer TR ST8+) T AUTAT
HeTeferdT & fTU Jeer fhaT T 21 |t eershH
H 200 mM ST Teb JHRUT /IT T I Higell IR
3IPRUT 3R PR Jlg P ITUR W, Pl-686726, CMS-
250B, RGP-220 ! Hfes] efershal &b w7 H 37 HA-
228 3R CMS-1009B & AISefTeT dershd b v H
250 mM NaCl 3 3Tfeeh IR IR JPRUT 7ET 81 b 7
H UgAET T




Crop Protection

Augmented screening of germplasm,
R lines, breeding/parental lines for
Alternariaster leaf blight disease under
poly-house conditions

Twenty germplasm, CMS and R lines, breeding/
parental lines received from different AICRP
(sunflower) centres were screened under controlled
poly house condition in RBD during khairf 2023 with
KBSH-44 as susceptible check. Arificial inoculation
of pathogen was performed by spraying of pathogen
spore suspension at 30 and 45 days after sowing
(DAS). Regular agronomic practices were followed
and 28 °C temperature and 90% RH were maintained
during cropping season. The disease scoring was
performed on three randomly selected and marked
plants at weekly interval from inoculation using 0-9
scale (Mayee and Datar, 1986). The results revealed
that none of the sunflower genotypes tested showed
resistance to Alfernariaster leaf blight under the
screening conditions.

Augmented field screening for powdery
mildew incidence in sunflower

Twenty newly developed restorer gene pool lines
along with checks (COSF15-B- susceptible; PM-81 -
resistant) were screened for powdery mildew resistance
under field conditions during rabi with pathogen
inoculations at 30 and 45 days after sowing, but
disease was not observed due to continuous dry spell
during the crop season.

Identification of sources of resistance to
leathopper, Amrasca bigguttula biguttula
Leafhopper is an important sucking pest on sunflower
during rabi/summer season. During rabi-summer
season of 2022-23, sixty-one pre breeding and R
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Ureil-grew  gRRefEl & secifRer ofiw
sATSE AT & fAQ S-S, IR arg=, MfEw
=T qamseamRdY (GRorell) bal A 6 & SHwed,
A 3R SR e, IoF/Ade dlgel Pl &I
2023 & SR TRANST & A dfeft grew Rerfar & d&a
KBSH-44 & 3T2f 3ffcrideefier 9 & w9 H ST T ofT|
RITSEPT T P SIBIBRYT TS (SIUTH) & 30 TR 45 f
& AT ST T F fsSda aRT T T oMl
T o= fasTT ugforit &1 urer foram T @ik et &
HIRFT % SR 28 °C ATIH 3R 90% STRT T T AT
0-9 TheT (S 31X SR, 1986) BT STANT PHReh EIBThRUT
AT fRTeT R o Igfed ©U § Tafd iR fifgd
el U= IRT THIT Y 15 2ff aROTHT & T e 3 oeror
fopy 70 ot 3 et of ST ¥ R Reifir
&P T&T NI I solTge & UfeT Ui 78 gorfm
RO § USSRt WihaT bl TeT & forg wafdfa
ST TEhfT

&t & IR wd aRRefEr F aeedt wdl aferry &
(COSF15-B- aifeRgaeefier; PM-81 - HfeRIe) & drer
ATS & 30 311X 45 &7 I1& TS CIBIHRUT B AT BT T,
QIfep et &b HIH P SR TFIAR J b DRI SHRT
EHESCIRIE]

ofIBETTR, STV fAR]gell feRTCer @ Hfcrre
& \Aidl # ggar

HPEIUR J&fl/fisT g b SR JROE! TR e drell Ueh
HECIYU T U DIT 81 2022-23 & ¥&1-ITSH 3 &b SR,
ST Tfifehar & T S g U 3IR 3R S e

Table 10: Reaction of sunflower lines to leafhoppers during summer 2023 / 2023 &Y AT & R ehwpaToRf

& IR RO denpHl $Y ufifhaT
LH/ 3 leaves /plant Reaction/

Entry / fafe it hin i U Rl
PB-1224, PB-1225, PB-1226, PB-1228, PB-1231, PB-1232, PB-1240, PB- 1.1-1.8 1 R
1241, PB-1244, PB-1343, PB-1343 Bold, PB-1349, PB-1356, PB-1384,
PB-1389, PB-1403, PB-1424, PB-1425, PB-1429, PB-1432, PB-1443,
PB-1456, PB-1461, PB-1599, PB-1600, PB-1609, PB-1530, PB-1537,
PB-1549, PB-1617, PB-1643, PB-1644, PB-1645, PB-1649, IR-1, RGP-
186, RGP-189, RGP-215, RGP-236, RGP-252, RGP-306, CMS-1010B
PB-1233, PB-1355, PB-1355, Bold, PB-1442, PB-1462, PB-1477, 2.8-6.6 >1.0- MR
PB-1525, PB-1528, PB-1538, PB-1542, PB-1556, PB-1627, PB-1646, 2.5
PB-1647, PB-1333, RGP-184, RGP-162
PI-686490, PI-686504, PI-686833, EC-116212, EC-178155, 3.3-7.1 1.0 R
EC-585833, EC-60195, GMU-770, IB-6, LTRR-341, RHA -1
AMES-31960, GMU- 249 2.7-7.8 1.1-2.4 MR
NDCMS-2B (Susceptible check) 7.9 4.0 HS

(R- Resistant; MR- Moderately resistant; S- Susceptible; HS- Highly susceptible)
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RGP-186

NDCMS-2B (SC)

RGP-236

Fig. 20: Reaction of lines to leafhopper

gene pool lines were evaluated for their reaction to
leafhopper following sandwich method of screening
(Table 10). Thirty-five lines were found resistant to
leafhoppers with a leathopper population of 1.1-
1.8/plant and recorded mean scale index (MSI) of
1.0. Another 15 lines were moderately resistant to
leathoppers with a MSI of >1 to 2.5.

Six R-gene pool lines, RGP-186, RGP-189, RGP-
215, RGP-236, RGP-252, RGP-306 and CMS-
1010B were confirmed for their resistant reaction
with a MSI of 1.0. (Fig. 20).

In another set, 19 CMS lines were evaluated for
their reaction to leafhoppers. Seven entries were
resistant to leathoppers with a MSI of 1.0 and this
will be confirmed in the next season. Four lines
(PI-686504, PI-686490, EC-116121and IB-6) were
confirmed for their resistant reaction to leafhopper
after 2 years of testing and two lines were moderately
resistant (Fig. 21).

—

EC-686504 (R) EC-686490 (R)

NDCMS-2B (SC)

ST T g fhaT TRAT &M 1.1-1.8/dTeT T e iR
3R 1.0 BT 37T TheT SSaT (THURIRITS) Sof fohaT Tl
3T 15 TS >1 I 2.5 & THUARNE & AT AThad &
fore T uferedt offi

B: AR-S1H YT 92TshH, RGP-186, RGP-189, RGP-215,
RGP-236, RGP-252, RGP-306, CMS-1010B 1.0 &
THRI3TTS b AT ST IR HifehaT ehr gt &bt T

Teh 3 AT H, SAIBerad & UfT et Hfifepar & fov 19
T deTehHT T HeATh fhaT T 2Tl 1.0 P THIHSATS
< Tl AT U TRT eeha o] b forq siferrel off 3fR gereht
g 3RTeT AISHT el ST ST Tet & WRIEr & J18 IR
derpe (PI-686504, PI-686490, EC-1161213(R 1B-6)
b efTheraR o Tifer HfcRTe Hfcrfehar T gft Y 8 ok ar
T Heg™ HfeRred off

EC-116212 (R)

Fig. 21: Reaction of sunflower lines to leafthopper




Crop Improvement

Hybrid ISH-402 (Fig. 22) developed at ICAR-IIOR,
was approved for notification and release by CVRC
during 91¢ meeting. It is a high yielding CGMS-

based  hybrid

for rainfed and irrigated

suitable

conditions in Telangana,
Andhra Pradesh, &&
Maharashtra, Karnataka, 3
Chhattisgarh and Madhya
Pradesh. It has recorded
seed yield of 2325 kg/ha
with a yield advantage of
21% over the best check
variety, A-1 and oil content of 30.8%.

Germplasm maintenance, evaluation and
enhancement

A total of 7027 safflower germplasm accessions
are conserved in the Medium Term Storage (MTS)
facility of ICAR-IIOR, Hyderabad. Viability testing was
undertaken for 1691 accessions after six years of
conservation and 36.6% of the accessions recorded
germination >85%. Sowing was taken up for 2098
accessions for rejuvenation and 888 promising
accessions for multiplication during rabi, 2023-24. A
set of 893 germplasm accessions rejuvenated during
2021-22 were packed in triple layered aluminum
foil and conserved in MTS module. A total of 573
samples of 340 germplasm accessions were supplied
for multi-location evaluation, screening and utilization
at different AICRP (Safflower) centres.

Augmentation

Twenty eight accessions of
the wild species, Carthamus
oxyacanthus were collected !
from two  districts  of
Rajasthan (Fig. 23) during
the first fortnight of June,
2023. Seeds were collected
from farmers’ fields, road
sides and barren lands in
three villages of Tonk district
of Rajasthan viz., Udaipura,
Asal gaon and Haidaripura

Fig. 22: Field view of ISH-402 and individual plant

Fig.23: Collection of Cart
in Rajasthan

Safflower / g7

THCT TR
SMTERVRTR-IMMLRNERMIR F IR Fax ISH-402 &t
TR GRT 31T 917 355 &b SR 3HDT ARG
3R Relior & forg srgatfee T /T oM g e Soar Sust
S grerr ASiuHe-smeTRa
& SITR & I AR, 31Er U,
e vew ¥ aut smEnRa o
| Riftr 2 & RerfRil % R
T SUYh 8 5 A o fbe
A-1 BT H 21% SO AT
& QY 2325 fHARMHRTCIR
ST U 3R 30.8% i <ot AFRAY & Y B

(THETH) e A et 7027 YA S-Ised YRIBT ARfarT
21 ©: TeT & TREVT P a1S 1691 YINIBUIT & foTg eaeriar
RIETUT R TRIT 3TR 36.6% UINIEUIN H SPRUT >85% &
fesaT T Wl 2023-24 % SR YA BRA o 2098
qfErEuIl &R UM & foTg 888 3MemeiTe URIEvI & forg
qars I T a¥ 2021-22 F IRF G BT MY 893
SFIged UV T Ueb e e 1€ Ve wiger
4 e R P THAITY Afegel § R fhar wm e
TITEASTRYT (G Fal TR Tg-TART Joaia, THIfT
3R IRITT & 1Y 340 STised ARTEI & Pl 573 T
MY fopg g 2

S, 2023 ® U UGS
% IRE IoRAE b g
R F uofd, wrefae
SiferAIbeRT & 3TSTS URI=r
T By MU A ISRRAT B
3TRI i 3R ESRIYRT b AT
| T TS HTEgR frel H Seher
& fHIRT iR TR fF & fi5
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Table 11: Promising safflower accessions identified for seed and oil yield / &5 3R dar i SuwT & feorg

TSI PR IRIEvN Y ugerm 61 T
EC/IC Number / Seed yield/plant (g)/
ST W= §ioT Iust/ateT (I7)

EC-398368 9.6
EC-398354 7.4
EC-478334 16.6
EC-478439 8.0
EC-398289 6.9
IC-499760 6.1

IC-499758 7.4
IC-499284 7.4
IC-499366 10.9
IC-95979 12.9

as well as Thekra village in Sawai Madhopur district.
Seed colour variation was recorded in the collections.

Evaluation for seed and oil yield

A set of 1249 accessions were evaluated during
rabi 2022-23 and ten promising accessions were
identified for seed and oil yield; three accessions
viz., EC-398368, EC-398354 and EC-478334 were
identified for high oil content (35-39%) (Table 11).

Estimation of alpha tocopherol content

Alpha tocopherol is a potent antioxidant and therefore,
a set of 65 accessions were screened to identify lines
carrying more of this important constituent in the oil.
The value ranged from 58t0 295 mg/100 g oil. Twelve
germplasm accessions/selections viz,, GMU-7930-
1, GMU-7931, GMU-7934-2, GMU-7939, GMU-
7946, GMU-7946-2, GMU-7948, GMU-7967p1,
GMU-7967p7(y-y), GMU-7968 pl11, GMU-7970,
GMU-7971 were identified for high a-tocopherol
content ranging from 251 to 295 mg/100 g oail.

Pre-breeding

Generation advancement of pre-bred
material

A total of 13 combinations were advanced from F, to
F, generation through selfing. All the F, plants were
characterized for yield and yield contributing traits.
Wide range of variability was observed for all the traits.
Maximum variability was observed for plant height up
to main capitula, leaf shape, number of leaf spines,
length of leaf blade, width of leaf blade, number of
capitula/plant, petal colour, pollen fertility and less
variability was observed for leaf dentation, length of
outer involucral bract of main capitula and capitula
width (Fig. 24). Morphological variability of various
traits observed in F, plants were presented below.

100 seed weight (g) / Oil content (%)/

100 S BT I (1) TeTRr AT (%)
3.7 39.3
3.6 35.1
4.4 35.1
3.6 34.6
4.4 34.2
3.7 34.1
3.8 33.8
4.1 33.7
4.6 33.7
55 335

TS AT T | RN & SIRT ST b I =T gof
CARIE]

SISt SR I IS BT HedTh

&1 2022-23 & SR 1249 URIEUIT & U AT BT el
fopam T QiR T Ut It f IuST & forT T Jmered
aRwevl T yge= 6t TE; i aRerer THa; EC-398368,
EC-398354 3Tk EC-478334 37 oIt AT (35-39%) &
I EEIE R

STCWT SPIBRTT AT BT STHTT

el § 3 HecqyUl T bl JAfeIp HIAT dTel GhAI b
T BR- & oY 65 URIRUT & T A & g Pl T
dqeT BT T 58 I 295 fHMIM™/100 I oIl & & gof
fopaT TRIT 2Tl IRE SR TRUEUN R eRT ATHd: GMU-
7930- 1, GMU-7931, GMU-7934-2, GMU-7939, GMU-
7946, GMU-7946-2, GMU-7948, GMU-7967p1, GMU-
7967p7( y-y), GMU-7968 p11, GMU-7970, GMU-7971
BI 251 J 295 f.97./100 ITH deT dh Y ST o1~ IpTHhRITeT
At & T ggaT /T Tl

-3

TSI g bl AT BT NG S+

QAT o HATEH F Pof 13 WA o F & F_ digh da
I T T IS SR IUST H IR < atet o b
ferq et F_ diert ot qurfersror febam wam &1 <t 7ot o earaen
TS ST TSI e BT e U BT e, Uil B
IR, YT &b Dict i TET, Uit P soi's Pl oidTs, Tl b
IS Bl TlSTs, PiUge/dle Bt AT, UgST BT I, URF
IR A Aferepe aReceierdr swit T 3iR Uil & i,
T PIUET b aTeT IFHTedD TS DI @lals 3R Biuga
Y dtets o o gRaceflerdr <t 1 F diel § < Y
=T Uit bt RodTH TRETTRTTAT =fior JRRIe ' T 8
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Leaf dentation

Fig. 24: Morphological variability for traits in F, plants of safflower

Generation advancement from BC F, to
BC1|:3

Atotal of 13 combinations were advanced from BC, F,
to BC,F, through selfing. Agronomically superior
plants were selected based on duration, number
of branches, number of capitula, plant height etc.
Selection will be made for superior plants in further
generations.

Generation advancement from BC F, to
BCZF]

For removing undesirable traits like more spines,
late flowering, more plant height, low oil content,
thirteen combinations were advanced from
BC,F, to BC,F, through hand emasculation and
pollination.

Development of interspecific inbred lines
A total of 66 lines were selected from inferspecific
cross [C. tinctorius (A1) x (C. tinctorius (Nira) x C.
oxyacanthus (IP-16)] in F, generation. Seed yield
ranged from 100 g/plot (4.2 m?), oil content from
25.6% to 36.8% and 100 seed weight from 4.1g to
5.6 g. Interspecific lines from cross [(C. oxyacanthus-
IP-16 x C. palaestinus-PI1-235662-1) C. tinctorius -Al]
were advanced to F, generation.

Varietal Development

Development of inbred lines through
Recurrent  Introgressive  Population
Enrichment (RIPE)

Inbred lines development from 1 cycle RIPE
(1C-RIPE)

A total of 28 inbreds were developed for high seed
yield, high oil content and high-test weight from the
first cycle of RIPE (Table 12).

BC F, W BC F_ 4 UIgl S~

RAfThT & HTET & ot 13 FIISHI DT BC F, A BC F,
e I~ fhT AT FAfey, STRATaHT bt AT, ivger B
T, UIY T Farg 1S b STER R TR I f g
&R Ul T I {1 3 et 7 g ater
DT I T ST

BCF WBC, F ¥ UIgl S~

SR STATEIT ST&I0N BT g™ & oIy, IRE AT Bl &Teif
R AYRIROT R TRFTUT & HIEqH A BC F, & BC F, db
I ST IT T

v UidhH, SexedRifthen i [, fEaeiRast (A1) x (.
et (FIRT) x 1. sifadidher (3541-16)] ¥ et 66
gorepH T TG {157 bl GUST 100 TTH/4EUS (4.2 FFHICR);
deT B! T 25.6% ¥ 36.8% 37K 100 &i57l BT gor 4.1
19 G 5.6 19 T 81! 81 kT & SR ForspHl (4.
3T 1heRT-3TEH-16 x 1. YeiReTa-darg-235662-1)
¥l eFerelaRT - A1) @1 F, iG] &b Gt 11 /T Tl

foreT Ry

Rede seniifia digere™ wARede (RIPE) &
qTeT | ST TeTHHT BT frmrT

T2 T RIPE W 3ioifa gersh &7 Ry

I §I9T SUT, I dof ATHT 31N ST uR1eTur aoi o forw
RIPE o Yo b 3 et 28 STl [depiie g Y 2l
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Table 12: Representative elite inbreds from the first cycle of RIPE / RIPE & i =5 & afcrfeifer gefi siqwita

Seed yield . 100 seed Fusarium wilt
Elite inbreds /  (g/plot of 4.2 m?) / Oll(g/o)n;enf weight (g) / incidence (%) /
Pl ictetfer T Suwr a?frvr‘:ﬁr('*/) 100 S Prave  wEUREH fiee T Y
(3./4.2 TR Y@vS) ° (@) Y (%)

ISF-18-5 480 36.1 4.3 38.1
ISF-22-8 225 38.1 3.1 29.1
ISF-22-12 253 39.5 3.9 23.3
ISF-22-6 156 38.6 3.8 34.7
ISF-22-8 202 40.3 3.7 32.2
ISF-22-9 207 38.8 3.9 31
ISF-22-16 420 36.6 4.4 38.2
ISF-611-5 222 38.0 4 38.8
ISF-21-9 330 37.1 4.1 19.2
ISF-21-3 184 38.9 3.6 35.1
ISF-611-11 244 39.1 3.6 47.5
ISF-611-9 283 40.5 3.4 50.3
ISF-611-3 216 40.1 3.7 55.9
ISF-21-2 260 37.4 4 15.8
ISF-611-5 290 40.1 3.8 51.9
ISF-21-15 240 37.9 4.3 9.1
ISF-22-16 245 36.5 3.7 34.2
A-1© 196 29.5 6

ISF-764 © 183 32.0 4.8

PBNS-12 © 212 30.1 6.3

A total of 15 inbred lines were advanced from 2
cycle RIPE and in the 3 cycle of RIPE population, 85
selections were made. The seed yield ranged from
15.4 g/plant to 49.6 g/plant; oil content from 28.7%
to 45.8% and 100 seed weight ranged from 2.6 g to
5.6 g. Of the total 121 selections from 4" cycle, 29
selections had >30 g/plant seed yield coupled with >
32% oil content.

Early maturing high oil v
selections

In the 4™ cycle of RIPE population,
recombinants for early maturity,
high oil content and high 100
seed weight were recovered.
Days to 50% flowering in RIPE-
4C varied from 73 to 75 days
compared to the checks A-1 and
PBNS-12 having 86-87 days to
50% flowering (Fig. 25).

RIPE4C-1632

Development of high oil and high oleic
lines

A total of 24 high oil-high oleic inbred lines were
validated for oil and fatty acid content (Table 13).

Fig. 25: Field view of early maturing- high
oil selections- RIPE-4C

TR RIPE % & Pl 15 S allg I~ I T5 3R
RIPE SHRIREIT & R Igh H 85 T4 Y 10| i Suw
15.4 TTH/UTET H PR 49.6 TMH/ATET T off; It HY 7T
28.7% A 45.8% TP 3R 100 FIST T a9 2.6 T A 5.6
YT e AT A1 95 b Pt 121 TN H 4, 29 =TT H >30
T/ SIS SUST b AT-TRS 32% el T 7T off|

T Wl

RIPE 3TeT& & @ ag #, 37Kl
B URuaqdT, Sod ool ARt 3R 100 i
U T RIPE-4C ¥ 50% el 3 &
&7 73 9 75 I & i € Safeb o A-1
3R PBNS-12 7 86-87 f& & 50% et
3T T T T 81 3RTCT IRYeradT T
& G9T-379 el HeldaH-RIPE-4C
ST JellT TF ST NP (oleic) TRHAT BT
forerr

e 3R el TRrs Al & foly ot 24 I=9 AeiT-Soa

3Nfotep iaaiic derehaT BT I fohaT 1T oM
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Table 13: Elite inbreds with high oil coupled with high oleic acid content / Sz et TRie AT & wATer-wATer
e el ATl arel Peti S

S.No./ Inbreds / Palmitic acid / Stearicacid/  Oleicacid / Linoleic acid / Oil Content /
®.9.  Siaoiid (3se) Tafifed TR (%) Reatis whie (%) sifers whre (%) fomfers ofirs (%) ot |l (%)

1 ISF-288-21 55 2.7 73.1 18.5 40.8
2 ISF-146-19 6.8 4.2 64.1 24.7 40.1
3 ISF-307-19 6.2 3.2 48.3 42.2 39.3
4 ISF-324-21 59 3.4 68.9 21.7 42.5
5 ISF-811-18 53 3.3 68.0 23.2 37.4
o) ISF-820-18 52 3.2 67.9 23.6 36.1
7 ISF-241-21 4.7 2.1 79.9 13.1 37.5
8 ISF-332-21 5.6 3.3 70.7 20.2 42 .4
9 ISF-296-21 7.1 3.9 56.5 32.2 38.8
10 ISF-308 -21 6.1 3.4 68.6 21.7 40.6
11 ISF-282-21 6.7 3.6 63.4 26.1 39.7
12 ISF-328-21 5.7 2.3 73.9 17.9 41.0
13 [SF-330-21 5.1 2.4 74.1 18.2 42.0
14 ISF-326-21 6.2 2.2 69.1 22.4 41.0
15 ISF-802-18 6.6 3.7 59.1 30.4 36.9
16 ISF-793-20 58 3.6 68.0 22.4 36.1
17 ISF-312-21 6.0 3.2 62.2 28.4 41.0
18 ISF-799-20 55 3.5 71.6 19.2 37.4
19 ISF-2819-18 6.0 3.7 66.0 24.1 35.4
20 ISF-1292-21 55 3.6 71.0 19.7 39.5
21 ISF-2846-18 57 3.3 69.3 21.5 36.1
22 ISF-2893-18 50 2.7 75.4 16.7 37.4
23 ISF-2897-18 58 3.1 73.3 17.6 38.8
24 ISF-2861-18 55 2.5 70.4 21.4 38.7

ISF-1© 6.2 3.9 /1.5 18.2 31.1

Aphid tolerant breeding lines uftrs & e wesTelier Uo=e Genh

Infester block method was used to screen for Q1 ol § Ufthe Fe-efierdr 6 S & folv s7heey
aphid tolerance in seven inbreds. Three lines, iep Iy @7 UL e /T ATl AT 9T ISF-1305-

ISF-1305-Sel-15,  ISF-158-15, ) . L
IF-121-561-15  were  folerant Table 14: Aphid Tolerd.n’r breeding lines/ Sel-15, ISF-158-15, IF-121-

while two lines, ISF-161-15 SIPS TSI Sor Tt Sel-15 SgmefleT & Safch aF dershH
and  R-sel-05-63-5-19  were - ALL Reaction/ ISF-161-15 3R R-sel-05-63-5-19
moderately tolerant (Table 14). Entries / ufaf¥at /3,':? ey TEH BY F FgeMeT gTv 7T |
Maintenance of trait- |sF.51.15 43 HS  TOr-Rre sieoifer dershat @t
specific inbred lines ISF-161-15 3.0 MT JEETT

. . _ RSel-05-63-4-5-19 2.9 MT .
Aphid  tolerant lines  viz, ISF-1305-Sel-15 20 T ufthe & Ufcr eefierar ater dere
ISF-51-15, ISE-161-15, 15k 158.15 2.0 T 9Wa ISF-51-15, ISF-161-15,
R'lse]l'505"|/’53|;4]'55;?é 'SEF]?S? :2?;3652'-'1?5 gg g R-sel-05-63-4-5-19,  ISF-1305-
sel- ’ - - ’ - - = -J€l- .

-15, I1SF-158-15, ISF-121-sel-

sel-15and  ISF-3840-sel-15; A-1© (T) 4.9 Hs ~ Se-15. ISF-158-15, ISF-121-se

wilt differentials viz, 96-508- CO-1© (§) 3.0 MT 15and  ISF-3840-sel-15;
290, DSF-4 (9.5 o 14.1% wilt ALl Aphid Infestation Index; HS-Highly susceptible; foee AMd: 96-508-2-90, DSF-

incidence), DSI-116/ISF-116, MT- Moderately tolerant; T-Tolerant; S- Susceptible 4 (9.5 TO 14.1% FREI EE:'TQ),
DSI-104, ISF-2305, ISF-2258-17; Alternaria tolerant ~ DSI-116/ISF-116, DSI-104, ISF-2305, ISF-2258-17;
lines viz, ISF-1749-1-5-2016/ISF-1475, ISF-1703-  SoCRARYT RIe derpd 1t ISF-1749- 1-5-2016/
2-1-2016/ISF-1479 and Fusarium wilt resistant lines ISF-1475, ISF-1703-2-1-2016/ISF-1479 3R V?\W
viz., ISF-2342,2413-17 and 2417-17 were multiplied IR WfRIel dopd TMHd: ISF-2342, 2413-17 3R
under selfing nets. 2417-17 T Afeth e & 3Rl o fopa Tam
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Poly-cross for creating genetic variability

To enhance the genetic variability in safflower,
poly-cross was attempted and poly-cross cycle 3
was raised during late kharif 2022 and individual
plants were selected under mosquito nets based
on seed yield, branching pattern, height and
other desirable ftraits for further generation
advancement. A total of 132 individual plants
were analysed for seed yield and oil content. The
seed yield ranged from 7.0 g to 32.0 g/plant
with the mean value of 18.6 g/plant. Oil content
ranged from 22.5% to 40.1% with a mean
of 30.5%. Some of the progenies were found
promising for seed yield as well as for oil content
and will be advanced through selfing.

Nucleus seed production

Nucleus seeds of A-133-I, B-133-1, A-133-ll, B-133-
I, ISF-1, ISF-764 and MGMS-7 were produced under

selfing nylon nets.

Cultivar development

Two high seed yield, oil content coupled with Fusarium
wilt resistant entries ISF-699-19 and ISF-716-19 were
nominated to coordinated trial 2023.

A high seed (16.31 g/ha) and oil (5.64 g/ha) yielding
Fusarium wilt resistant variety ISF-123-sel-15 has been
identified by CVRC for rainfed areas in India.

A high oil (694 kg/ha) yielding and Fusarium wilt
resistant variety ISF-300 has been identified for both
rainfed and irrigated areas of safflower cultivating
states in India.

Molecular biology and Biotechnology

In the network project ‘Exploiting genetic diversity for
improvement of safflower through genomics-assisted
discovery of QTLs/genes associated with agronomic
traits” under the mission mode programme on ‘minor
oilseeds of Indian origin’ implemented (since 29-
02-2020) in collaboration with ICAR-NBPGR (New
Delhi); AICRP-Safflower centres at Vasanthrao Naik
Marathwada Krishi Vidyapeeth (VNMKYV), Parbhani
(Maharashtra); Mahatma Phule Krishi Vidyapeeth
(MPKV), Solapur (Maharashtra); University of Delhi
(Delhi) and Punjab Agricultural University (PAU),
Ludhiana (Punjab); efforts have been made to develop
genetic/genomic resources for enabling molecular
breeding research in safflower.

Development of molecular core set

At ICAR-NBPGR, genotyping of 5000 safflower
accessions (through GBS) has been completed. A

3rrafire aRadreferar Scue & & forg et
PG 3 TTIafres aRacferdr @ agm & forg dieft-smie
T TRITT fohaT TRIT @71R qescl} w¥ies 2022 & SR Uietl-shi_T
Teh 3 DI ST AT 3R 19T T U, 2MRET Yy, St 3R
I TSI AN & MR TR 5T bl SUST, ITRAT e,
TS 3R 3T IS A&V &P MR IR 3 Pl Al &
I~ & oI FeBReT & ded Tahd Ul &l o fham
T 1T IS 3R et A & fofu et 132 YebeT Ureif T
fepsaroT fopam 1) ST SO 7.0 I & 32.0 /AT & i
off 37} SFIRAT AT 18.6 ITH/TTET oMM Tt Y AT 30.5% &
STRA A & |TF 22.5% 3 40.1% o a1 ol & Fafer
1T &Y USTaR & ATI-ATRS It d 71T o forg oft 3merreids
TV T 3R AT & ATEIHT I §hT I~ fhaT ST

Frad SIoT IcuTeT

JfHT ARIATT el & T&d A-133-1, B-133-1, A-133-I1,
B-133-Il, ISF-1, ISF-764 3R MGMS-7 & &wadh sl &T
IcqTe fpar T

feret &t e
3 o i SU, AT A O |- iR fiee

gfeRrelt uffeat ISF-699-19 31 ISF-716-19 &I A
TRTEIOT 2023 o foTT ATHifhd o /T e

TR GRT IR & quf e & & fov Soa 197 (16.31
fodea/Racar) iR dcT (5.64 fdca/edcaR) IUS o dlelt
TIRYH fiee TR T ISF-123-sel-15 T g&e 1 TS 8l

R H PG bl el aTel 15T o ot ATeTRe iR Riferd
SFT & &1 & oIy S AT (694 fh/EaeaR) SusT o
aTelT 3R IR e HieRTe 6 ISF-300 &1 ger
CARER]

anfYaes Sita g iR Sra drenfih
IEHWIR-TTUNIRIR, 75 fiodll; qGaNEd  A18H
wRearel Py fAemdis (@iegaed), wHult (FERTg),
TEHT Gool PiY faemdis (g, AR (FERTS);
feeell frafienem (el iR dome oY frafdemer
(), AR (o) Reere TSRS hal &b
TEAN ¥ e AlS PRIGT IR 9T & BIC fiele
d qEd T S AU A S RIS D
ST feRI-TE I aTelt @ISt & JTeT I T &b JIR B
7T e e @1 STe e ead qRATSHT BT
PRI (29-02-2020 W) fohaT TN g8 & PYA |
STTUfeeh ST STIRIEIT bl & bRl o foly STTaiferep/
ST TATERT AR e o SR g T B

HTHaRIeR DR AT BT fasdra
STTEACATR-TAAISRTR 3, 5000 g TR HF S
TSI (STefiee & ATeas /) T &1 gl & 400 aReu




core set consisting of 400 accessions (8% of 5000
accessions) was developed. Genotyping of remaining
1895 accessions in the germplasm collection is in
progress.

Draft genome sequencing

At University of Delhi, genome sequencing of a
safflower parental line has been completed. A final
complete assembly of 1.09 Gb was constructed.
The assembly showed high BUSCO completeness
(97.9%). The high quality of the safflower genome
was confirmed by mapping back frequency of 99.3%
and 94.37% of the PacBio and lllumina reads,
respectively. Structural and functional annotation of
reference genome has been completed. At ICAR-IIOR,
reference genome sequencing of accessions of wild
species, Carthamus oxyacanthus and C. palaestinus
is in progress.

Development of high throughput SNP
markers for genotyping applications in
safflower

At University of Delhi, a high-density linkage map
consisting of 15,732 high-quality SNP markers across
12 linkage groups has been constructed using a RIL
population. At ICAR-IIOR, resequencing a panel of 12
genotypes including A-1, PBNS-12, Bhima, ISF-764,
RVSAF-18-1, Centennial, Montola-2000, CO-1, EC-
523368-2, EC-755673-1, Oker and EC-736487 is
in progress towards discovering high throughput SNP
markers for genotyping applications in safflower.

Genetic mapping of traits of agronomic value

At the University of Delhi, a RIL population was
phenotyped for yield and related traits which
is being used for QTL analysis. At ICAR-IIOR,
a total of 1870 inbred

lines representing six
mapping populations
from bi-parental/multi-

parent crosses, developed
for identification of QTLs
associated  with  agro-
morphological traits including yield components,
oil content and tolerance to aphid in safflower
were advanced (Fig. 26).

Fine-mapping and validation of major
QTL associated with tolerance to aphids

The major QTL (QUc-Ct3.7) region on linkage group
(LG-3) with the flanking SSRs, SafM-290 and SafM-23
(~12.5 cM), was reduced to ~2 cM interval with new
flanking SSRs, SafM-1160 and SafM-1137, using the
F., RIL population of CO-1 x EC-523368-2 cross was
phenotyped for physiological (chlorophyll content and

Fig. 26: Field view of mapping populations
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SR FRgH STFM & Ioer TorEs @ g PacBio 31k
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oot forafiener &, JTRINMSUST STETST BT YN Pueh 12
fofdper SET 7 15,732 STI-TUIET dTel QYT HTRT &
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764, RVSAF-18-1, JicfRIdt, Hiclen-2000, CO-1, EC-
523368-2, EC-755673-1, 3Nax 3R $1-736487 Afed
12 STHSRAUT & U U1l T J: SR T ST R8T &
e g F SIS STyaNT o forg Soar ege TRie.
oY HATERT Y GIST faaT ST <ehl

et faufaene o, U JIRSMSUS JTETeT BT IUST U
Heiferd e & oy theiTeTgy b TRIT o Rt ST
FICITCT fARITT & foTq febaT ST ZeT &1 ST TUSTR-3ATS -
S3M3IR H, fo-STTebIa/a8- AT
JHRT HPRT F ©: HfRT TS BT
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3T aershHT BT famrT fapam
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T Al PIY-HUIHD STEIUN A S FICIYeT bl YEdTT
IMSSERIRIRCIRI
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T FAfhT SSRs, SafM-1160 3R SafM-1137 3 T ~2
cM 3RS T B P AT AT ATl Tthe HhHUT i Reerfer
% & CO-1 x EC-523368-2 WX &l F 3MR3METe
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biomass) and phenology
related (days to 50%
flowering) traits under aphid &
infestation  condition  (Fig. [
27). The major QTL, QUc- FE
Ct3.1 showed association
with  chlorophyll  content
and  biomass, however,
no significant association
of the QTL with days to 50% flowering under aphid
infestation was observed (Table 15).

Fig. 27: Phenotyping of F,
523368-2 cross for reaction to aphid

JTETET BT STANT PR ARINEB
(FARI et AR 31k ITaR)
W S oTR ST I e (50%

B o1 3T o fo) el & forg
§ By fhar W om ww
QTL, QUc-Ct3.1 = FaRIfthet
ARt 3R SIERT & Hey
ST, BT, UthS HHHIT &
& 50% e AT o T b AT FICIVET BT Dl HEeaqul
ey &I <xgT T

oy

RILs of CO-1 x EC-

2

Table 15: Association of physiological traits with major aphid tolerant QTL in F,, RIL population (single marker

analysis) / A-1 x 1C-0218915 W& & PeT 500 BC F_ UIYr BC F_ iaferi Icu= & & forg dewrs fomar

Linkage QTL linked F (cal.
Trait/ &1 QTL/ #gEIga Grou?)/ marker/ N2 G R.I Ls/ R%/ R? va(lue/) DVEIEY
AP U FYETeT W TS AR AB LG Fealyam P
Chlorophyll QUc-Ct3.1 3 AMPCt-131 231 0.41 159.55 4.17E%8
difference QUc-Ct3.1 3 SafM-1160 239 0.18 55.10 2.04E"2
between QUc-Ct3.1 3 SafM-1137 209 0.24 66.19 3.74E
time point 2 QUc-C3.1 3 SafM-290 208 0.08 18.89 2.17E0%
and 4 QUC-Ct3.1 3 SafM-23 213 0.14  32.95  3.25E0
QUc-Ct5.1 5 CAT-85 232 0.08 19.32 1.69E%
QUc-Ct5.1 5 CtDES-237 229 0.03 6.58 0.010
Biomass QUc-Ct3.1 3 AMPC+-131 217 0.10 22.97 3.07E0¢
QUc-Ct3.1 3 SafM-1160 217 0.12 28.18 2.74E%
QUc-Ct3.1 3 SafM-1137 220 0.12 28.74 2.1E%7
QUc-Ct3.1 3 SafM-290 210 0.04 9.58 0.002242
QUc-Ct3.1 3 SafM-23 185 0.05 9.03 0.003035
QUc-Ct5.1 5 CAT-85 222 0.01 1.21 0.273187
QUc-Ct5.1 5 CtDES-237 217 0.01 1.18 0.277666

In order to map a novel QTL for tolerance to aphid
in the variety A-1, phenotyping of F-RILs (n=216) of
A-1 x EC-755673-1 cross is in progress. In addition,
phenotyping of the same RIL population for yield
related traits and oil content is in progress at UAS,
Dharwad for use in QTL analysis.

Development of pre-bred materials using
safflower wild relatives

Atotal of 500 BC,F, plants of A-1 xIC-0218915 cross
were selfed to produce BC,F, progenies. A subset of
340 BCF, plants were individually backcrossed with
A-1 to produce BCF, seeds. Similarly, 124 BC,F,
plants of EC-755673 x 1C-0218915 cross were
selfed to produce BC F, progenies. A total of 1061
progenies (F, and BC F,) and 340 BCF, progenies
from interspecific crosses
are being advanced. In
addition, construction of
linkage map of inferspecific
cross of A-1 (C. ftinctorius
x C. oxycanthus) is in
progress  using  BCF,

Fig. 28: Segregation of SSR allele (SafM-200)
in BC,F, population of interspecific cross of
A-1x1C-0218915

U1 foeT 7 ufthe & it Feaefiear & fow ue e
RIS BT AT BT P oY, T-1 x RH-755673-1 I P
TH6-3TRSTS (T = 216) BT HFICRT W W) 2
D AT, FICIYA PRI F IUART & foly IusT Haeft
CTEIUIT 3R TIeT T HTAT & fo1q IT STRIATSTA UTerer i
HIFICTSIUT JUUH, ERETS H IFTRT 0R 2

Brt &1 frr

A-1 x 1C-0218915 dR & Pef 500 BC F, dIe BC F,
Safrl Sea=T ov o forg dewrs fhar |- BCF, et
Sea~T A & {77 340 BC F diell & T SUHE ol -
AT B9 A A-1 & 1T Shehi<T fhar T &t U, EC-
755673 x 1C-0218915 WX & 124 BC F, Uit @I BC
F aferdl Scu= @R & foTq detrs fpar 1T et 1061
SdferR (F, 3R BCF)) 3R
SR HaHR & 340 BC F,
HAfRI T S5 fapaT ST &t
&l g% Felldl, BC F, 3mee
q HY-UTeHd AL B Ty
FITT b HARAT b g

BC1F1 JEET YA IRb

7'.1




population for mapping of QTLs for
agro-morphological traits in BC F,
population. At this stage, the BC F,
population was genotyped with 29
markers mapped across 12 linkage
groups (Fig. 28). Mapping of new SSR
and SNP markers in this population is
in progress.

Molecular characterization
(SSR) of inbred lines

A total of 96 safflower breeding lines
from RIPE population, interspecific
derivatives and early maturing
lines were used for molecular
characterization  using 50 SSR
markers. Of which, 46 markers
showed polymorphism and Polymorphic Information
content ranged from 0.2-0.76 (Fig. 29).

o— .01

Standardization of seed production
method for safflower hybrid ISH-402

Standardization of seed production method for
safflower hybrid (ISH-402) was carried out under
isolation by sowing female (A-133-1) and male parent
(ISF-855) with the row ratio of 3:1, 4:1 and 5:1in
ICRISAT farm. Seed parent recorded highest seed
yield/plant (7.61g) in open pollinated condition in
3:1 row ratio. Highest seed yield per hectare (470 kg)
was recorded in 4:1 row ratio under open pollinated
condition. Open pollination along with supplementary
pollination recorded higher seed yield in both the row
ratios than only under open pollinated condition. But
supplementary pollination in safflower is practically
not possible because of less pollen availability in male
parent, sticky nature of pollen grains and restricted
movement inside the field because of thorny nature
of leaves. Poor or negligible number of visits by the
pollinators was observed in female parent during the
flowering period. With respect to seed quality, seeds
harvested from seed parent recorded highest 100
seed weight (7.48g) under open pollinated condition.
Among the order of the capitula or head, seeds
harvested from primary head recorded larger size than
seeds from secondary and tertiary order heads.

Development of storage and packaging
methods for maintaining higher seed
quality

Storage study in safflower hybrid ISH-402 seed for
12 months recorded germination (%) above Indian
Minimum Seed Certification Standard under all the
storage conditions tried (cloth bag, 200 gauge and
400-gauge polyethene bags, seed storage with

Fig. 29: Genetic diversity in safflower
breeding lines
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a. Vacuum storage in polythene bogs, b. Normal storage in polythene bags and cloth bags, c. Seed storage with desiccant

Fig. 30: Safflower seeds stored in polythene bags with and without vacuum condition and in cloth bags and desiccator at room temperature

desiccant). Gradual reduction in germination per
cent, seedling length, seed dry weight, vigour index
[, vigour index Il and Electrical Conductivity (us/
cm/g) was observed with increasing storage period
(Fig. 30).

Crop Production

Assessment of resource use efficiency
(RUE) and crop productivity of safflower in
different agro-ecological regions (AERs)
through DSSAT simulation model

The Decision Support System for Agrotechnology
Transfer (DSSAT) is currently provided with safflower
model based on CROPGRO Model. The model
need to be calibrated with the field data available
and is important to evaluate the model in different
environments. Safflower model under the umbrella
of DSSAT was evaluated at preliminary level, with six
different spiny and non-spiny cultivars of safflower
grown in three depths of soil (deep Vertisols, medium
deep Vertisols and shallow Vertisols) for three years in
ICRISAT water shed. The data under three modules
viz., soil characteristics of experimental site, weather
during cropping period and crop management was
uploaded. Along with these recorded data on crop
growth and development (LAl, DMP, date of flowering,
date of 50% flowering, yield and yield attributes and
contributes), soil moisture availability (0-15, 15-30
and 30-45 cm depths) and varietal characteristics were
also uploaded. Simulated seed and biological yield of
safflower was compared with actual data and it was
found to be statistically non-significant. Experiments
related to moisture and nutrient management
conducted at AICRP safflower centres (Tandur and
Parbhani) is in the compiling stage and a uniform
sharable data sheet has been created to compile
observed data points. Data collected from the crop
sown during rabi season with different moisture and
nutrient inputs will be used for validation of model.

Exploitation of the phenotypic diversity
for deficit soil moisture stress tolerance

A set of 25 genotypes were screened for phenotypic
diversity in conferring tolerance for water stress using
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real-time soil moisture sensors under field conditions.
These genotypes were selected based on previous
two years evaluation studies of 123 mini-core set
genotypes. TSF-1, Bhima, Phule Kusum, 68-2 and
NARI-6 were used as checks. The optimal moisture
levels under well watered (WW) conditions (-0.5 bars)
and water stress (WS) conditions (-4.5 bars) were
frequently monitored on hourly basis with the help
of real-time soil moisture sensors. Various morpho-
physiological, yield contributing and yield traits were
measured at different crop
growth stagesviz., vegetative,
flowering and physiological
maturity.  The per se
performance revealed that
the germplasm were highly
diverse for the observed
morpho-physiological, yield
contributing and yield traits.
The seed yield under WS
reduced from 20 to 30% gpm
when compared
watered plants and varied
among genotypes from 114 to 219 g/plant and 165
to 295 g/plant under WS and WW respectively. The
percent reduction was less for seed yield in GMU-
1058, GMU-1748, GMU-2347, GMU-5081 and
GMU-4934 (Fig. 31).

Crop Protection

Screening of safflower genotypes for wilt
reaction

Eighteen germplasm lines viz., GMU-821, GMU-864,
GMU-1175, GMU-1217, GMU-3740, GMU-4546,
4665, GMU-4814, GMU-5032, GMU-6004, GMU-
6037, GMU-6852, GMU-6891, GMU-6926, GMU-
7472, GMU-7984, GMU-7985 and GMU-7986
were highly resistant without any wilt incidence in a
confirmatory screening. Screening of breeding lines
resulted in identification of 30 multi-parent cross based
safflower breeding lines and with no wilt incidence.

GMU 1748

Identification of sources of tolerance to aphids

Aphid in safflower is a major pest that causes
significant yield loss. Host plant resistance plays an
important role in developing tolerant cultivars against
aphids for which identification of reliable sources of
resistance is an essential step. During rabi, 2022-23,
two hundred safflower accessions including both exotic
and IC lines were evaluated for their reaction to aphid,
Uroleucon compositae under artificial screening and
field conditions. Among the 200 accessions, 22 were
tolerant to aphids with an A.l.l. of 1.0t0 2.0 on a 1-5
scale and these lines will be confirmed further for their
reaction to aphid in the coming season.

Fig. 31: Safflower genotypes GMU-1748 and

U-5081 (denoted with the blue lines) performance P TEd 9197 BT SUST 20 T 30%
to  well ynder water stress conditions (-4.5 bars) compared to

the checks: Phule Kusum, NARI 6 and TSF-1.
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Table 16: Identification of sources of tolerance to aphids / Qﬁ%‘ﬂfﬂﬁ'm@?ﬁiﬁmﬁ

IC-344882, IC-344883, 1C-344889

IC-405898

EC-565912, EC-661179, 1C-372538, 1C-405895
IC-113141, 1C-113142, IC-405896

EC-522437, EC-523342, EC-566068, EC-566085,
405887, 1C-405888, 1C-405897, 1C-405899, 1C-405900
A-1 (Tolerant Check)

CO-1 (Susceptible Check)

(T- Tolerant; MT- Moderately tolerant; HS- Highly susceptible)

EC-95966 EC-76730 EC-661179

CALLZALLS
1.0 T
1.4 T
1.6 T
1.8 T
EC-76730, IC-147746, IC- ¢ .
3.0 MT
5.0 HS

'EC-565949 EC-565912

Fig. 32: Reaction of safflower accessions to aphids

Apart from that, 87 accessions were found moderately
tolerant to aphids with an A.Ll. of 2.2 to 3.0 while 66
were found susceptible and remaining 25 were found
highly susceptible to aphids (Table 16). Tolerant check,
A-1 recorded moderately tolerant reaction whereas
susceptible check, CO-1 recorded the highest A L.l
of 5.0 (Fig. 32).

Reaction of early breeding lines to aphids

Seven early breeding lines were evaluated for their
reaction to aphids during rabi, 2022-23 (Fig. 33).
Three lines, ISF-1305-sel-15, ISF-158-15 and IF-121-
sel-15 were found tolerant. Two lines, ISF-161-15 and
R-sel-05-63-5-19 were found moderately tolerant
(Table 17). However, confirmation of their reaction will
be done in the next season.

Table 17: Reaction of early breeding lines to aphids /

ISF-51-15 4.3 HS
ISF-161-15 3.0 MT
R-Sel-05-63-4-5-19 2.9 MT
ISF-1305-Sel-15 2.0 T
ISF-158-15 2.0 T
ISF-121-Sel-15 2.0 T
ISF-3840-Sel-15 3.5 S
A1 (TC) 4.9 HS
CO-1 (5Q) 3.0 MT

(T- Tolerant; MT- Moderately tolerant; HS- Highly susceptible)

$Hd 3TeTET, 2.2 I 3.0 TP B ALl & AT 87 YIS
Ufthes & UfT 9e99 ®Y ¥ Feelidl Uiy Y, S6ih 66
HaeTefier uTg 7Y 3R 9 25 Ufthed & ufT srforideefier
91 Y| FIESUT dTel < A-1 T FEgq B A Feefiel
fIfoRaT &T dt STafdh Haeaefier T CO-1 =¥ ST AL
5.0 &1 fobal

W, 2022-23 & SRE Ufthed & ufar ST ufciferar
& foTQ AT SFIAT I GehHT BT e fhaT T
ofl o drehH, ISF-1305-sel-15, ISF-158-15 3R
IF-121-sel-15 F&=Tefiel UTS i &1 32, ISF-161-15 3R
R-sel-05-63-5-19 T&IH Y { FeAefeT UTS 51 BTl
ST Hifeifepa et g aret WtSiT A bl STetl

i g D T s s,
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Fig. 33: Reaction of early breeding lines to aphids




Crop Improvement

Variety TilhanTec Til-1 (1IOS-1101), (Fig. 34)
developed at ICAR-IIOR, approved for nofification
and release by CVRC during 91 meeting is a white
seeded variety with high seed yield (959 kg/ha) and oil
yield (350 kg/ha) for cultivation during rabi-summer
in sesame growing states of Zone | (Karnataka,
Maharashtra and Telangana) and Zone Il (Odisha,
West Bengal and Tamil Nadu). IIOS-1101 is developed
through  pedigree selection
from the cross involving N-32
(elite variety released in 1969)
and 1C-205312
from Maharashtra). It recorded
21.8% higher seed yield than
TKG-22 (white seed; 787 kg/
ha). In Zone-l, this variety
recorded seed yield of 811 kg/
ha which was 14.3% and 28.9% higher over national
check TKG-22 (710 kg/ha) and zonal check MT-75
(630 kg/ha). In zone- Ill, it recorded 772 kg/ha seed
yield which was 13.7% higher over TKG-22 (679 kg/
ha). The oil yield of TilhanTec Til-1 (350 kg/ha) was
9% higher over the national check TKG-22 (321 kg/
ha).

(landrace

Rarefloralmorphotype
A selection IOSG- =
CS-1 (Fig. 35) was
stable in expression of a
rare floral morphotype

Fig. 34: Field view of TilhanTec Til-1
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with  conspicuous  dark Fig. 35: IIOSG-CS-1 with the conspicuous dark purple 2023)%%%’@5%

purple dense flakes in
the interior corolla tube
across  two  seasons
(2022-2023) at ICAR-IIOR farm and at ZARS,
Kalaburagi, University of Agricultural Sciences,
Raichur, Karnataka during kharif 2023.

Evaluation of multicapsule genotype with
conspicuous purple lip flower

A genotype |IOSG-MCPL (Fig. 36) with multicapsule
and conspicuous purple lip flower type which

was developed from a cross IC-205776 x EC-
118591 evaluated at ZARS, Kalaburagi, University

dense flakes in the interior corolla tube at ICAR-IIOR
farm (A) and ZARS farm Kalaburagi (B), UAS,
Raichur, Karnataka
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SITSRAY T HediehT
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STFIRAY I0SG-MCPL SRy 1C-205776 x EC-118591 &
& foTq T¥I% 2023 & SRM ZARS, HAR, HY e
ferafiene, YRR A qeaie fhar T o Sy
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of Agricultural  Sciences,
Raichur during kharif 2023
for stable expression of
multicapsule. The genotype
produced 3 conspicuous
purple lip flowers at every
leaf  axil, which later
produced 1-3 capsules at
each leaf axil.

Evaluation of source !
and sink relationship in
multicapsule genotypes

A critical evaluation of the results of path analysis
with thirty six multicapsule genotypes along with two
single capsule genotypes (as checks) revealed that
days to maturity, plant height, leaf area, number of
capsules/axil in main stem, total number of capsules/
main stem, capsule seed weight and capsule width
of middle, right capsule and seed weight of left
capsule on main stem, number of leaf axils/branch,
total number of capsules/branch and primary branch
right capsule seed weight were directly influencing
the seed yield. Hence these traits were considered as
important attributes in formulating selection criterion
for achieving desired targets.

Association studies between source sink characters
indicated that source characters such as leaf area,
number of leaf axils, number of branches, SCMR
(SPAD Chlorophyll meter reading), photosynthetic
assimilation rate and stem girth were positively and
significantly associated with the sink characters such
as capsule number, capsule length, width and seeds/
capsule of both middle and adjacent capsules (right
and left capsules of the axil). Source characters were
positively and significantly associated with seed yield
and test weight but not with oil content.

Evaluation of MAGIC lines for agronomic
characters

MAGIC populations from two crosses MSES-434 (Phule
Til x RT-351)/(GT-2 x E-8)//(HT-1 x VRI-3)/(TKG-22
x Swetha Til) and a set of 100 lines derived from 2
multi-parent crosses and MSES-435 ((HT-1 x RT-351)/
(GT-2 x TKG-22)//(HIMA x TSS-6)/(Rajeshwari x E-8)
were evaluated for yield and yield related characters

Fig. 36: IOSG-MCPL with multicapsule and
conspicuous purple lip flower type
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e
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during summer season.
Highest oil content of 56%
was recorded in MAGIC line It

o G0

MSES-434-718, same line %50
recorded 59% oil content ;;3

during kharif. Highest seed £
yield (12 g/plant)  was lg
observed in MSES-435-751

with oil content of 49%.

Distribution of seed yield per
plant (g) in MAGIC Lines
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maturity of the MAGIC lines ranged between 28-42
days and 86-103 days, respectively.

Varietal development

Thirty six stable genotypes developed from crosses viz.,
CSES1-17 (IS-49-1A x RT-346), CSES2-17 (CT-55 x
CT-57), CSES3-17 (EC-30344-1B x TKG-22) and
CSES6-18 (DSTA-1-A x VRI-3), CSES9 (EC-21862 x
VRI-3) and CSES 10 (IS-74 x JLT-408) were evaluated
in replicated trials along with checks (GT-10, Swetha
Til) under summer conditions (Table 18). The seed
yield/plot (14.4m?) ranged from 1.3-2 kg, but there
was no significant difference for seed yield across
the genotypes. Seed yield/ha was highest (1401 kg/
ha) in the entry CSES9-49 (black seed coat) with the
oil content of 50.6%. Four entries viz.,, CSES9-31,
CSES9-49 (black seed coatf), CSES6-18-16 (white
seed coat) and CSES9-47 (brown seed coat) were
promising with > 50% of oil content, seed yield and
low phyllody incidence (<20%).

ICAR-IIOR Annual Report 2023 s

1IIOR

49% ©fll MAGIC @ITg H %l & 3R qebri & foT spAe:
28-42 fa7 31k 86-103 o7 & wr 2

foreTT T

HaRI CSES1-17 (1S-49-1A x RT-346), CSES2-17 (CT-
55x CT-57), CSES3-17 (EC-30344-1B x TKG- 22) ) 3R
CSES6-18 (DSTA-1-A x VRI-3), CSES9 (EC-21862 X
VRI-3) 3iR CSES 10 (IS-74 x JLT-408) ¥ BTN ReRr
SRy fepRie gU, Riepr Heaier s aRfRerfear
P fheT (GT-10, TIT fifet) b 1T Neefipes qRTern &
fopam T T SuNT/cTE (14.4 @ HieR) 1.3-2 B &
g off, aifep et STeTsT # 91T Iut A Prg Heaqur
3R &l M SITHIT dIST IuST/ededR Ieera (1401
fop/RaeaR) UfAf¥ CSES9-49 (1T €157 dIT) H 50.6%
der AEElt & |y ol IR ufaftar eriiq CSES9- 31,
CSES9-49 (Pl &I PIc), CSES6-18-16 (Fhe diaT
PIC) 3R CSES9-47 (3T AT BIe) 50% & 3Aferep e
arft, ST S TR T IS TeHT (<20%) & STer
IS | |

Table 18: Promising entries identified for high seed yield and superior agronomic traits / 3Ta #tof SuoT
Te SR A¥ frstri qunt o forg stmenee ufafa & g 6t s

: Seed Days to Days to
Entries / flower /  maturity / plant /
iciiu
& f& &t wer

CSES1-17-31 White 42 104 97.5
CSES1-17-9 Brown 43.5 106 109.5
CSES1-13-20 Black 40.5 103 119
CSES9-47 Brown 41.5 106 114.5
CSES10-29 White 41.5 107 125
CSES6-18-16 White 4] 105 79.5
CSES9-31 Black 4] 102.5 103
CSES10-37 White 40.5 108 115.5
CSES3-17 White 39 103.5 125.5
CSES9-49 Black 43.5 99.5 134.5
GT-10 Black 35 105.5 116
II0S-1101 White 45 101 105
Swetha il White 57 118 99
General Mean 42 106.42 99.38
p-Value <.0001 <.0001 <.0001
CV (%) 2.58 1.93 7.88
SE(d) 1.08 2.05 7.82
LSD at 5% 2.21 4.19 16.01

Plot size=14.4m?

Phenotyping and genotyping of association
panel in sesame

A robust phenotyping with respect to the yield and
yield related traits was conducted for 120 sesame
accessions comprising 98 landraces and 20 varieties
using alpha lattice design with three replications
across seven seasons. The phenotypic data is being
(GBS) to

discover SNPs and InDels associated with important

utilized for genotyping-by-sequencing

agronomic traits.

No. of capsules Oil content No of Primary Plant height Seed rield Seed yield

(%) / branches / (cm) / kg/plot /  (kg/ha) /

oo qma oRuwary R dwed deest Gadrews  doew  frw

(%) 6

@ foram e (P 3R

47.3 6 133.5 1.46 1015.6
47.03 6 128 1.64 1140.6
47.18 6 159 1.78 1239.6
50.9 7 128 1.71 1192.7
48.6 6 126.5 1.87 1302.1
51 2 154.5 1.43 993.0
52.6 4 129 1.54 1072.9
47.8 6 138.5 1.73 1203.1
46.6 6 137 1.88 1307.3
50.6 6 135 2.00 1401.0
41.86 11 110 1.74 1208.3
41.79 6 1885 1.57 1093.8
41.69 8 1385 1.48 1031.3
43.52 4.93 135.8 1.51
0.005 <.0001 <.0001 0.093
3.41 9.17 523 20.88 1035.2
1.48 0.45 7.10 0.76
3.03 0.92 14.53 NS

fer & cfieem O9er it diesfir ik
ShFerSfRT

JTT GRFHT | A Yool IRT & AT JTethT ol feoiTeH
BT IUART TRP 98 Fevd MR 20 fvAT arer 120 foe
afRITEu f I IR U F FefT A& & AT U
Ao BHICEUT B T offl HHICHIS Ser 1 I
HeaqUl %Y fISTT T&vl 4 S SNPs 37K InDels @r
N & SHeTSiT-a- R (GBS) & fog Swim
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Polymorphic markers in sesame

Using 80 geographically diverse sesame genotypes,
168 highly informative microsatellite (SSR) markers
were identified from a set of 412 optimized and
validated SSR markers. Each
of the 168 markers (Fig. 38)
discriminated at least two
of the 80 genotypes with
polymorphism information
content (PIC) in the range
of 0.38-0.73.  Further,
25 markers were able fo
distinguish at least 10 genotypes on 4% agarose
gel electrophoresis. These 10 markers were utilized
for DNA-fingerprinting of newly developed sesame
varieties to establish their identity in relation to referred
genotype enabling their nofification and release by
government agencies. Newly developed sesame
varieties BRT-04, [10OS-1101, JCS-3202 and Kanke
White were DNA-fingerprinted using these markers.

Interaction between
phyllody effector protein
S54LP and the interacting
proteins from sesame

As reported last year, through
in planta transformation studies
in tobacco using a set of rBiFC
vectors, it was established
that sesame protein RNF5 (E3
ubiquitin-protein  ligase) (both
isoforms  RNF5 and RNF5%)
interacted with the effector protein
S54LP (SAP 54 Like Protein) of
phytoplasma in two of the eight
combinations. This inferaction
was further demonstrated using
confocal microscopy technique.

As can be seen from the left side
panel, only the red fluorescence
was noticed (due to the mRFP1
cassette in the vector backbone)
in the control experiments when
the empty vector (without cloning
the IP and EP) was used. When
pEff vector was used it showed
only green fluorescence. In
the right side panel, when the
samples were infiltrated with NN
or CC combinations of rBiFC vectors carrying SAP54
and RNF5/RNF*5, there was clear green fluorescence
as well as red fluorescence clearly indicating that there

Fig. 38: A highly polymorphic microsatellite marker
HS02 discriminating 24 diverse sesame cultivars

Fig. 39: Confocal microscopy studies with
control vectors and rBiFC vectors carrying
SAP54 and RNF5/RMF*5 genes
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was  interaction  between
SAP54 and RNAF5/RNF*5
(Fig. 39).

Also, the set of 8 vectors
were developed with the
cDNA clone of NPY4 in
conjunction  with ~ S54LP
(Fig. 40). The confirmed
Agro strains carrying these
vectors were used for agro-infiltration using Nicotiana
benthamiana leaves. Green fluorescence was noticed
in three combinations NN-NS, CC-SN and NC-
SN out of eight combinations. This established that
there was interaction between BTB-NPH3 domain
containing NPY4 protein and S54LP This trial was
repeated several times with all the eight vectors and
every time only these three combinations gave clear
fluorescence. The results were repeatable and thus
the studies clearly established the interaction between
NPY4 and S54LP. This interaction was also observed
using confocal microscopy.

To confirm the expression of the introduced genes
through rBiFC vectors, RT-PCR was carried out by
isolating the total RNA from tobacco leaves post
infiltration with Agrobacterium GV3101 harboring
rBiFC vectors with SAP54 + RNF5 and SAP54 +
NPY4 combinations. This
clearly demonstrated the
expression of the introduced
genes (Fig. 41).

In silico domain analysis
was carried out to further
understand the interaction
at  domain among
these proteins.  Analysis
using different  pipelines
indicated that S54LP has
one helix-helix domain,
RNF5 - one ring domain
while NPY4 - two clear domains (BTB and NPH3).
Interaction studies with each of the domains (through
protein docking) indicated that the ring domain of RNF
5 and RNF*5 interacts with S54LP helix domain. Thus,
interaction between S54LP and the individual domains
of NPY4 indicated stronger interaction of ring domain
of S54LP with BTB domain than with NPH3 domain
of NPY4. These interactions need to be confirmed by
developing appropriate rBiFC vectors with BTB and
NPH3 domains (encoding gene fragments) of NPY4
along with S54LP and they need to be validated in
agro-infiltration studies in N. benthamiana.

M 12346678 -8 +
level
NPY2

Fig. 40: Interaction between S54LP and NPY4 as
demonstrated through fluorescence studies and
confocal microscopy

T T (TS

M 1 2 3 4 5 6 7 B9 10114213 1445140 1718 193021 327334 - B+

M 1234567689 101112131415106 - B +

Fig. 41: RT-PCR analysis of the infiltrated samples

Expression of the genes SAP54, RNF5, and NPY4
observed in N. benthamiana leaves post infiltration
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Crop Production

Development of best management
practices (BMPs) for organic soybean-
sesame cropping system

A field experiment was conducted in Vertisols under
irrigated conditions in a fixed plot layout with eight
nutrient management options since 2018 to study the
comparative performance of sesame under organic,
inorganic and integrated management conditions
and to study the soil health under organic input
conditions for soybean (cv. Basara/JS 335) - sesame
(cv. Swetha) cropping system. The initial soil status
of the experimental field was: pH 8.14, EC-0.57 ds/
m', OC-0.42%, available N-186.7 kg/ha, available
P-12.8 kg/ha, available K-865.7 kg/ha, DTPA Zn-1.2
ppm, Fe-7.3 ppm, Cu-1.6 ppm and Mn-9.2 ppm.

Organic sesame in the soybean-sesame cropping
system responded well to organic modules with
temporal variations over five years. Substitution of
sesame nutrient requirement through one third each
of FYM, vermicompost and goat manure produced
comparable yield (826 kg/ha) statistically on par
(CD (p=0.05)-75.6) to that of nutrient management
through inorganic means (889 kg/ha). There was
variation in soil nutrient content probably due to their
decomposition pattern and composition. Perceptible
differences in the soil health was noticed in terms of
soil organic carbon content as an indication of the
improvement in soil health and inclusion of castor
cake consistently recorded higher values.

Management practices for enhancing
sesame productivity under rice-sesame
cropping system

A field experiment was conducted in a split plot
design with three replications in four locations viz.,
Hyderabad (Telangana), Ragolu (Andhra Pradesh),
Aduturai (Tamil Nadu) and Mahisapet (Odisha) to
find out the optimum tillage and nutrient requirement
for rice fallow sesame with tillage management as
main factor (Reduced tillage, Conventional tillage
and Zero ftillage) and nutrient management as sub-
factor (Control, 25% RDF, 50% RDF, 75% RDF and
100% RDF) with recommended dose of fertilizers at
different centres [(Hyderabad (30:30:20), Mahisapet
(50:30:20), Aduturai  (35:23:23) and Ragolu
(40:40:20)]. The results of Andhra Pradesh, Odisha
and Hyderabad were reported in the previous annual
report. Current report pertains to Tamil Nadu.

Third year field experiment conducted to develop best
management practices for sesame cultivation (after
rice) under rice-sesame cropping system after harvest
of Samba rice at Tamil Nadu Rice Research Institute,
Aduthurai have indicated that zero tillage significantly

Hel ScUlad

Siferer MaTF-frer wrer yuTrelt & forg watT
T TRA13N (BMPs) BT farry
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JS 335) — freT (T fobe) et Humtedt § Sifdes g7ge
Reerferit & et HaT Ty & 3Tedd & fo adiaess
RS areht Rerferit  foha=T teife ofeTrse § 3113 U ded
TeeT fddheut & AT Ud W TRART a¥ 2018 J famar mm
YR & T TRIYR At i Rerfy 59 TR pH 8.14,
EC-0.57 ds/ m1, OC-0.42%, 3Uclsyd 7‘113@51?—186.7
fopm/Raex, SucTey BRBPRI-12.8 fhl/eder, Iuctey
TR -865.7 kg/ha, DTPA Zn-1.2 ppm, Fe-7.3 ppm,
Cu-1.6 ppm and Mn-9.2 ppm il

AIITH-foreT et ToTTeft 3 Sifdes foret = uier aut  areermefy
JeTET b T A Higge A 36! HRifshar &l MeR B
G, FHIHTIRT 3R Jas! WIe Ua-feTs df ) I o &
e dcal Bl TLADBAT & TeRRITIT vy & FiReTdhIT
HY A NS TGl (889 fhalIM/2deaR) GRT NG
Teq g9gT P aRER (ST (d1=0.05)-75.6) T IusT
(826 fpaimm/EaCIR) U 851 fET & dive At 7
I IIep e Yet 31R FRTHT & HRuT T off
eT TRy H GER b Gebdl b BU H HaT Sifdeh epre At
P e H HET TR N e 3T SRIT TRIT 3R SIS b
elt & TG A SRR Sod HH & by Y

ITaeT-foeT BT HuTTell & 3iaria foret &Y Seure-
IR T, BRMETE (RTHT), IFI (IATH T2), AGIR
(TFeTTg) IR AfSATe (IfSem) H i ReefipeiRy & arer
U TR Teite fSSTTee & e & TRINT o T o, arfs
TTact T Wit fT H et o foTq SFigpetc™ ST 3iR ursd
Al ST JATLIDAT DT Ul SHIRAT ST Hp, STET IS TaerT
Pl J&T DRD (PH TS, TRFIRS s 3R I JIT8)
&% B H; 3R fAfRFT e [(BRETE (30:30:20), AT
(50:30:20), TGN (35:23:23), 3R MG (40:40:20) H
T IAReP] b SYANT A e TIcd FEE Pl IU-BDIReD
F BU H (HSI, 25% RSB, 50% MRS, 75%
ARSE 3R 100% IMRSITH) foT T 81 37T+ U,
3feer iR TexEE & U gRomEr & et Raie
ST PR (T T 81 g RO qfferrg 4 Saiferd &l

TG et SFRTET WA, SGYRTS H ST =] bl
Hels & 918 ATdd-faet BT YUl & d&d faef &l Tt
(T P ST & oI AT Fae MeiTan o fadmRid ave
& forq R o a1 &t TN foam T e, ORIy uar
Tl & fob g TS ¥ foreT bl U o prehl bl 3118 &,
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Table 19: Effect of tillage and nutrient management on yield parameters and seed yield of sesame

under rice-sesame cropping system / STacI-RIeT TRl FUITEH & &< fofet b Ul AISST 3R STl SUST UR SCTS

3R U e Fae BT T
Seed yield (kg/ha) / S Suw (e / )
Parameters Treatments A, A, Mean /
/ RIeR STER Farmer’s Practice/ Reduced Tillage / Zero Tillage /
A4 Rt &t e Ay T IATS Az I IATS il
B,-Control 381 377 262 340¢
B,-25% RDF 464 401 290 3859
B.-50% RDF 481 395 328 401¢
B,-75% RDF 497 413 341 417
B.-100% RDF 521 423 383 442
B,-125% RDF 506 418 359 428>
Mean 475¢ 405° 327¢
CD
A 41.0
B 11.6
AxB NS

(values followed by same alphabets indicate non-significant difference)

reduced sesame yield while conventional tillage was
superior. Sowing of sesame after harvest of rice with
ploughing twice followed by rotavator (conventional
tillage) recorded higher growth in terms of plant stand
(1,02,000 plants/ha), plant height (77.8 cm), branch
number (5.9/plant), SCMR (44, 38 at 45, 60 DAS
resp.), capsule number (50.2/plant) and seed yield
(475 kg/ha). Poor plant population of 94,000 plants/
ha was observed in zero tillage. Among the nutrient
management treatments, application of 125% RDF
recorded higher number of branches/plant (5.6/
plant), high SCMR (44 at 45 and 39 at 45, 60 DAS
respectively). However, application of 100% RDF
(35:23:23 kg NPK/ha) recorded higher number of
capsules/plant (46.9/plant) and higher sesame seed
yield (442 kg/ha) (Table 19).

Approaches for improving nutrient use
efficiency of sesame in finger millet-
sesame cropping system in Alfisols.

A field experiment was conducted during summer
season of 2022-23 to evaluate different nutrient
management approaches in sesame after kharif
finger millet crop in finger millet-sesame cropping
system. The initial fertility of soil indicated low in

STfh TRUNG TS J8er i Fraet & $rs & a1 ar
IR TS & 91 AR (TRYND JT8) &b aref foret &t
oIS B A UrY dr RRIRT (1,02,000 GEVRFCRR), digr
T TS (77.8 T, ARAT TRAT (5.9/918T), TRITHINR
(44, 38 TR 45, 60 SIVTH), FRIS FEAT (50.2/dT8) 3R
ST JUST (475 fbuT/earcaR) & Wl H Sod g & ol TS
7 TS H 94,000 UTEl/eeFcaR i HH UTe AT <8l TS
IS e IaET IUART H, 125% NRSIH & SIFRANT
ATRATIN /ATt T feI TRET (5.6/UTET), ST THAAITHIAR
(45 TR 44 3R HH: 45, 60 SIUTH TR 39) Tt Pl TS|
TellTh, 100% JTRSIE (35:23:23 T THUIh/2acIR) &
SFIIRINT 3 SRIE/A 1Y b 3Tfereh ST (46.9/d1e) 3R forer
& IS B STd IUST (442 fHAT/REFCIR) of Y TS|

srfewdied § IM-frer weer oTelt & et
fereT &Y dtes Tea SUANT S&raT H YUR & gfepior

IM-fTe HeT WOl H *991% A BAeT & 18 foret &
2022-23 & AT & HARFT & SR T 81T TN fBar
T oMl Bt Y URRYR IRAT A Hehd fHeTdT & fb SueTey
TSI BT T TR,  SUASH BRI BT TEIT TR

available nitrogen, medium o Seed Yidd ¥ yig TR &
in available phosphorus | . 3000 : .
and sufficient in all other | < 2500 i fea 1 o

. . Z 2000 TSI $F U I8 TRIS
nutrients except boron which | 5 = - quft OE s
was deficient £ i

' <1 (@ SRS F AR +

The results (Fig. 42) | & . Ageio & fhedl 5); ST-M
indicated that when one AC FP RDF RDF-M ST-M BNM @R + T O 3T
third dose of nitrogen was Nutrient management approaches NPK ﬁr HE@GFT 2 %&—_ﬂ- ﬁ-)

applied as foliar in RDF-M Fig. 42: Seed yield (kg/ha) of sesame as influenced by 3R BN-M (SR + W@W

(i.e., B+2 splits N in RDF);

different nutrient management approaches

HTTRAAffd  qIveh  ded
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|( AR

ST-M (B+2 splits N in soil
test based NPK) and BN-M
(B+2 splits N in soil fest

ENUE

based balanced nutrient 100
management) had beneficial
effect in improving nutrient 0

mPUE mKUE

yeEe § ATSeoM 2 faedr ®)
3 g off a1 s Tl fi
YN SUINT <&dl Sﬁ—\’ ]%I(_*f
bl 15T ST H GUR pRA H
ATIDRT T9F TS|

42% & SvaaH AESNH

Nutrient use efficiency (%)

use efficiency of NPK and

the seed yield of sesame.

RDF RDF-M ST-M BN-M
Nutrient mgt approaches

SN c&dT P aNE +
ISSIoH & 2 fhed uTH e

The highest nitrogen use
efficiency of 42% was
notficed in treatment (T3)
receiving B+2 splits of nitrogen (Fig. 43). The highest
phosphorus (47%) and potassium (76%) use efficiency
was noficed in freatment (T8=BN-M) which received
balanced nutrient application i.e., basal nitrogen
one split at 30 DAS, a foliar spray of 2% urea at pod
initiation and boron spray at flowering.

Promoting inclusive seed systems for
accelerating cropping system diversification

Released varieties and/or hybrids of sesame and
sunflower were evaluated in four districts of Odisha
(Balangir, Ganjam, Puri and Mayurbhanj) covering three
different agro-climatic zones under rice fallow cropping
system and among the tested sesame varieties, Amrit
recorded highest seed yield across the locations with
an average yield of 6.22 g/ha followed by CUMS-17
(5.53g/ha) under late sown conditions. In Mayurbhanj
district, cv. CUMS-17 recorded high seed yield of 8.94
g/ha where the soils are acidic and low in N, P & K.
Among the Sunflower hybrids, KBSH-41 recorded seed
yield of 84.8 g/ha. Among the four districts, Ganjam and
Puri found suitable for late sown sunflower cultivation as
they recorded high mean seed yield.

Resource mapping of oilseed growing
areas by using GIS tools for strategic
interventions

Oilseed crops are widely distributed across the country in
different magnitudes being grown in different cropping
systems. The low productivity of oilseeds is primarily
attributed to their cultivation under sub-optimal agro-
ecological conditions. The transformation of traditional
agriculture towards more efficient and profitable
enterprise calls for detailed assessment of resources,
the available opportunities for higher efficiency and
profitability of oilseed production. In this direction
project was initiated to develop strategic interventions
using GIS tools.

Sesame is being grown in an area of 15.94 lakh ha (five
years average 2017-18 to 2021-22) in India. Major
sesame growing states were in the order of Madhya
Pradesh, Uttar Pradesh, Rajasthan, West Bengal and

Fig. 43: Nutrient use efficiency (%) as influenced by
nutrient management approaches

dqlel SUER (T3) H <& TRl
ST HIRHRA (47%) 3R
WRRA (76%) SUTNT S&rT
SYAR (T8= BN-M) & 3T T8, o Fqferd uise dca &1
SUIRT foam 7T, I 30 ST TR ST SIS BT Ul
feped, el e IR 2% RAT BT quily fgeprd 3R Pel
M R IR fessammal

wae UoTell fafefieror § oot @ & fag
gHTaelY o vonfer @ gerar AT

fOreT 3R TR T SR fobeT SIR/AT FBRT T Fed T
Sfee & IR Rl (SRR, 7o, GRT 3R ) 7 o
ST PTY-STeTary & QT & 311X gRieroT &t T feret fepedAt
3, Y SATT R gl gaTs bt Ryt & Sierfe 3/ o
6.22 fardeci/gacar Y i SUST & AT T 31fere dior
IUST & Dl 3P d18 CUMS-17 (5.53 fFd/RaeaR) &t
TR 3T 81 HIRHS et H, declak CUMS-17 7 8.94
fordeat/RacaR 6t Sou divT IUT ot dt, SaT gt arefi &
3R N, P 3R K &1 & 81 GRorgeat Tl 4, KBSH-41
84.8 RricaRateR ST Iu &5t 8 IR AT F F, oI
3R qRY, el gaTS aTel! GROFRET T Wt & foIg Sugh
ORI T i ep ST Sodt 311t ST SUST g et T3 off

TP sedadl & foav Shemsed |meEr /
SUBRON & IUART | fIeTes ST arer &5 &
HATST BT HTARIFOT

foreTe Btel 9T R F AR weget wonferat & Jiaid
-3 T R TS ST W& & 3R Ig e 9 I
fafa 81 feTel Bt T ScuTaedT & U | HH 3TIdhel
mm&ﬁwmﬁmmmm@?ww
3 URUNG P BT 31 P 3R ATHERIG IerT Bl
Waaafréiﬁwwwﬁ RrcTe SeaTeT Bt Fod aem
3R TS & 7T SUeTeds SRR & ORI Heie ol
JMIIHAT & 3T AT H SIS IUBRUN T YN BHReh
RUTTCreh §cTad fIepRict &R b foru TR 0 &1 15
off

TRA ¥ el 15.94 ARG 2R & (U ATl BT 37T
2017-18 ¥ 2021-22) 5 JRIT i1 &7 &1 U9 fefef Seuraeh
RIAT BT T 59 PR & - Heg T2, ITR J2T, ST,
e STTeT SR ORI (3.4 STRT SR H 1.53 ARG 8IeUR
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Table 20: Grouping of areas/states based on productivity / STITEHT & SATER TR &1 / IISAT BT TRIDROT

Productivity (kg/ha) /
ScuTtgaar (frumRaeaR)
High (680-800)
Medium (350-680)
Low (200-350)

West Bengal

Gujarat (3.4 lakh ha to 1.53 lakh ha). Other minor
states were Tamil Nadu, Andhra Pradesh, Maharashtra,
Karnataka and Telangana (47000 ha to 22000
ha). These states were grouped into high area high
productivity, high area medium productivity, high area
low productivity and low area high productivity, low
area medium productivity and low area low productivity
(Table 20). These states were grouped based on the
index developed by using the data of total area of
sesame and total cropped area of respective states.

Physiological ~ trait  characterization  of
sesame breeding lines under soil moisture stress

A set of 50 sesame breeding lines were evaluated
under soil moisture stress conditions for different
morphological  and  physiological  traits.  Six
sesame genotypes viz.,, 1lOS-
1103, MC-552, MC-827,
MC-891, MC-1037 and
MC-970 showed tolerance with
good seed vyield under stress
conditions and MC- 970 showed
high SCMR and leaf area under
stress conditions (Fig. 44). All the
six genotypes showed promising
performance  compared  to
checks GT-10, Swetha Til and
TKG 22 under moisture stress.

Characterization of
genotypes
logging conditions
Screening under laboratory conditions

Three hundred and sixty-five genotypes were screened
under laboratory conditions using germination cups by
imposing water logging stress at seedling stage i.e. 10
days after sowing. Seven genotypes viz., |C-204843,
TMV-7, 1C-131943, 1C-96226, 1C-131936, IC-
500423, and IC-132300, survived after 72 hours of
water logging and they were identified to be putative
waterlogging folerant lines.

Screening under field conditions

A set of 616 sesame genotypes were evaluated for
water logging tolerance at seedling and flowering
stages under laboratory and field conditions during
kharif 2023 (Fig. 45). The genotypes were grown in
augmented design and 10 day old seedlings were
exposed to water logging (7cm above soil surface)

Madhya Pradesh, Gujarat
Uttar Pradesh, Rajasthan

Fig. 44: Sesame genotype MC 970
for water performance in field evaluation under deficit gomyrerrar &t Reerfiat & aiaefa

soil moisture conditions (-4.5 bars)

Area ('000 ha) / &5teT ('000 BFCAR)
High (150-340) / 3= (150-340)

Low (20-50) / f++=T (20-50)
Karnataka

Tamil Nadu, Telangana,
Andhra Pradesh, Maharashtra

CIGITT (47000 BFIR | 22000 BaeR) ¥ & & H SRIT
STAT 81 S 5T B Sod 8Ahel Sod IUGHT, ST
&Ahel HEIH IcUIcdhdl, 3Td &Athel hH IScHTcchdl Gﬁ?
T et Soa ScTeaal, T &theT Hed ScaTeddr
3R =T &theT B IeTGdT § SieT 1T Tl $ 5T Br
SR RIS b T & e & 3TR Pl BefeT & o ATl
BT ST PR (BT GaAbieh P IATHR IR G ] (T
TIT 2Tl

T T & TG b qe Riet T GenpAl
R frfRrsearait @t quifrror

= uTcHe 3R 2RI Sterult & forg JaT T & o
&Y RerferRit & ded 50 fiet IS G9shHT & U e @l
HeiepeT o T el & ©: STvRaY, e 110S-1103,
MC-552, MC-827, MC-891, MC-
1037 3R MC-970 ¥ T+a &t
Retfer & 3Bt 9 Susr & mer
Heefierar gufv & efik MC- 970 7
9T & T8 Sod SCMR 3R Uit
& g et & SiFersy F 4t
% TG &b dEd I fHe GT-10,
Q3T e 3IR TKG 22 &F Jorem
JTeTTSTe Ugeie 21T &

STt WRTg Y Rreufer & fore -
TURAYL BT T&UT Ui

TEhferT

STPRUT TRV H AT GaTs &b 10 T q1& SR T &ald
STETPR PR Y b IHANT I AT Rt & et
e It 898 STFTReT dt ST 6T T81 AT S5 A
IC-204843, TMV-7, IC-131943, IC-96226, IC-131936,
IC-500423, 3R 1C-132300, 72 €l & JAWRE & 18
9 7Y 3R I AT STTvRTg FeS] FeTpAT P B
EECIEKIRISE

TR 2023 % SR TANTITAT 3R W i Reerfcrii & daa
PR 3R PeT T alel IRV H el ARG Feeferdl b
foTT 616 fiIeT SIFIRAUT & T AT BT Jedid fobarr 7T
o (e @, &)l SfiTReT @t Faffd fesig & ST TIT
3R 10 f 31g & el &1 72 ©ST T SfeT W=7 b Reerfey
(gt & I & 7 I HR) F 97 17 (R &) 72 Eer
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for 72 hours. 56 genotypes survived after 72 hours
of water logging were further exposed to 72 hours of
water logging at flowering stage. The genotypes viz.,
IC-132171, SI-772, 1C-500325, JCS-DT-26, IC-
500338, MT-67-25, IC-500395, 1S-56, IC-500391,
IC-3052, IC-511004, JCS-3287, IC-500491, IC-
500491, 1C-500432, 1C-500441, GT-10, 1S-977,
AT-2-B, SI-1036, RJS-56-A, NIC-17351, 1C-511242
and DSK-1-A showed better performance in terms of

root development and root growth, leaf area, plant
height, SCMR and seed yield.

(d)
Fig. 45: Sesame genotypes characterised to water logging tolerance under laboratory (a) and field conditions (b). Water logging
was above 7cm of soil surface area and withheld for 72 hours (c). Growth and leaf area of the tolerant genotypes after water
logging (d) Genotypic differences to water logging and IC-132171 (extreme left) with tolerance (e).

Crop Protection

Evaluation of sesame genotype against
root rot disease

The sesame genotype SEL-S-20-2001 showed 7.5%
root rot incidence and confirmed in third year of testing
under glass house conditions by sick pot method, while
susceptible check VRI-1 recorded 84.2% and resistant
check GT-10 showed 9.9% root rot incidence.

Evaluating the shelf-life of Trichoderma
harzianum Th4d and Azotobacter in a
double-layer seed coating applied on
sesame

T. harzianum (Th4d) and Azotobacter sp. along with
compatible fungicide were coated on sesame seed in

7 il

& SfeT R D d1E T 56 SHTOY Pel A P IR H
72 Gl & ST ST & HUPG H AN T ST A
IC-132171, SI-772, 1C-500325, JCS-DT-26, IC-
500338, MT-67-25, IC-500395, 1S-56, IC-500391, IC-
3052, 1C-511004, JCS-3287, 1C-500491, 1C-500491,
IC-500432, 1C-500441, GT-10, 1S-977, AT-2-B, SI-
1036, RJS-56-A, NIC-17351, IC-511242 3R DSK-1-A
T 5T I SiR IS g (R $), o=t &, i T Iams
(fr SN, SCMR 3R ST I & ATt § J&aR T+

RTCT HR&TOT

fer & SHHY™T SEL-S-20-2001 ¥ 7.5% SI§ e &l
TET URTEUT b IR Y H SehT fE bl TS, STafeh Haaafer
P T VRI-1 § 84.2% 3iR UfRIEN 9 ey GT-10 &
T€ ST Pl TSN 9.9% of ol TS|

f0d W oMU W Sgd-aR e dIfeT §
cTs@lIsAf BRI Thad 3R Uoficidaey &Y

AeH-ATSH BT qedTHT

1. B1fofIT (Thad) TR TwTIcidarey T, TR a1
& TS PIZSIOH BT IYANT IRP & IRal H el & dio



two layers using chitosan. The SEM imaging illustrated
the structural integrity of the double-layer film, forming
a fine layer around the seed with distinct separation
(Fig. 46). In assessing shelf life and storability, the
highest colony forming units were observed in the
double-layer seed treatment (chitosan 5 ml + fungicide
7.5ml 4+ Th4d 0.1 g) + (chitosan 5 ml + Azotobacter
sp. 0.5 g). There was a minimal decline in colony
counts of T. harzianum Th4d and Azotobacter from
initial populations of 5.07 and 3.17 to 4.92 and 2.94
Log CFU g seed, respectively, over O to 4 months
after storage (MAS) period (Fig. 47). Similarly, there
was a decline of T. harzianum Th4d and Azotobacter
from 5.01 and 3.06 to 4.67and 2.66 Log CFU g
seed, respectively.
coating treatment consistently recorded the highest
Log CFUs throughout the study intervals.

Notably, the double-layer seed

Impact of double-layer seed coatings on
seedling vigour index

The seeds subjected to various double- oner cocmngs

in a shelf-life study were
assessed for seedling vigor
index through germination
towel tests. The findings
indicated that the double-
layer treatment combination
(chitosan 5 ml + fungicide
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R AU fasam T oM SEM SRR 7 Seet-oRiR fohew i

GRS IRGSdT o Fafad fasar, S 9 & aRE iR

faf3rse arerTIa & ATRr U 318! URd & TS| Aeh ATSh

3R TSRUT & BT MMhAT BT H, DiciHT S dTeit

STITH SIS STA-IIR ST SYTR (P 5 fFreft +

HIDTAD 7.5 fFrefl + Thad 0.1 TM) + (P15 el
+ Uulclddey TadY 0.5 IT) & <Xl TS

TSR (MAS) 37afer & 915 0 I 4 7EH! & & gThfar
A4S 3R ToielFey At BicliHl Hise ¥ HH: 5.07
3R 3.17 Pl TR 3METT I 4.92 37K 2.94 AT CFU g-1
SIS T ~giaH fikrae 31mg offl st ueR, f. sriviar
ATT4SY 3R Tocidaey § e 5.01 3R 3.06 I 4.67
3R 2.66 AN CFU g-1 &7 6f fiRmae angl fady w9 4,
SRR ST DI ITAR 7 Y 3T JARTA H AR
ITAH AN CFU &of fdar Tl

PR 3ATST YABID TR STA-0IIR FIT DI BT
2R 1)

e‘l—tﬁc—vr@cﬁ e H I Sact-oRR ISy & arfia
ISl BT fPRUT ShaA RE B
HIH A 3R S GADIDh D
foTe Feariep fépam T oM frrseput
q Fopd fAeadr & 6 SId-oR’R

STIR AN (Brser 5 et
+ PIPH 7.5 et + Thad

75 ml + Th4d 0.1 ¢) +
(chitosan 5 ml + Azotobacter
sp. 0.5 g) achieved the highest
germination percenfage,
reaching 86.7% at 0 MAS
and 81.4% ot 4 MAS. In
contrast, Th4d (0.1g) exhibited
germination percentages of
76% and 65.7% at O and 4
MAS, respectively. A similar
trend was observed in the
vigor index, where the double
layer combination (chitosan
5 ml + fungicide 7.5 ml +
Th4d 0.1 g) + (chitosan 5
ml + Azotobacter sp. 0.5 g)
displayed the maximum vigor
index of 1933 at 0 MAS and
1351 at 4 MAS. Meanwhile,
Th4d (0.1g) recorded vigor
index values of 1415 and 689
at 0 and 4 MAS, respectively.

Rhizosphere colonization
studies

Investigations into the

rhizosphere  colonization  of

“ E‘N";:‘::fn:’ ::;A‘Sg':::(x Time :13:19:37 w FEYUSICS
L1: Chitosan+ Fungicide+ Th4d
L2: Chitosan+ Azotobacter
Fig. 46: SEM imaging of double layer
seed coating
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Tt 0.5 T = 1933 o 3fferehaT
3TST FAPID P 0 MAS W 3R
4 MAS W 1351 1T 29 §14,
Th4d (0.1 IT.) 7 HAT: 0 3R 4
MAS TR P 1415 3R 689
CIEKCCIER IS

ASANHRR  Iufrrefievor
STETIT

Fig. 47: Shelf-life studies of bioagents in
double layer seed coat on to sesame seeds
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bioagents [T. harzianum (Th4d) and Azotobacter sp.]
seed-coated on sesame were conducted over a 45-
day period. Irrespective of the seed treatments, the total
number of T harzianum (Th4d) colonies displayed a

(Thad) 3iR Twileldeey TadY] 45 AT 6t eafer § feT
R AT fU AT T 45 ITER $ aravE, S-SR
gaITS & &7 3TN 9, T, BIIA (Thad) BT BT
e AT A ¥R-ER gfg <& TS, S gaTS (SIe) P 45

gradual increase as the days

after sowing progressed, Azotobacter

reaching its peak at 45 days a9

after sowing (DAS). The 4.59 ’;4.
=

double-layer seed coating 454

combination (chitosan 2.5

Sesame

k2 f&F 918 3 TWT W ugd
2 76 T SA-oRR AN dif

'6%429 WIS (Preee 2.5 el +

HIDGAYD 7.5 AT + Thad

ml + fungicide 7.5 ml + Trichoderma (Thad) 0.1 3IF) + (PIEEISH 2.5 firett
Th4d 0.1 g) + (chitosan 2.5 2‘882'?2 :—2—96——-5 3 + Toilcldgey Tadl 0.5 I)
ml + Azotobacter sp. 0.5 g) . 292 Y 3.18 Thad T CFUs /AT
recorded the highest colony 15DAS ‘ 300AS 25DAS | gt 3fik 4.88 TIES TR AT
count, with 3.18  Thd —o— Double layer seed coating CFUs /3 firgt & AT Soara

Log CFUs/g soil and 4.88
Azotobacter Log CFUs /g of
soil (Fig. 48). In comparison,

—#—Th4d/ Azotobacter
—&— Chitosan + Th4d/ Azotobacter

DA PSS IO DIl gD
gerT 4, Thad (0.1g) STIR

the Th4d (0.1g) treatment
recorded 2.92 Th4d Log CFUs/g of soil and 4.69
Azotobacter Log CFUs /g of soil.

Seasonal incidence of major insect pests

A field experiment was carried out to understand
the seasonal incidence of insect pests in sesame
during 2023. Incidence of leaf webber (Fig. 49) (per
plant) was highest during | fortnight of September
2023 (1.67), while leaf webber incidence was
not noticed during Il fortnight of September 2023
(Fig. 50). The leathopper population (per leaf)

Fig. 48: Rhizosphere colonization studies
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Ot (1.33) % S St ) TR
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of August, September and
October (1.33). Whitefly
population  (per  leaf)
reached peak during Il fortnight of September 2023
(2.44). But, the whitefly population (per leaf) was
least during October (1.00). The highest incidence
of mirid bug (per plant) was noticed during I
fortnights of September and October 2023 (2.22)
and least during Il fortnight of August 2023 (1.67).
The thrips incidence and damage was observed
and population was highest during Il fortnight of
October 2023 (2.22).

Fig. 49: Seasonal incidence of major insect pests of
sesame during 2023

gt dI el (wfr o)
RiceR 2023 & SR TEaS
(2.44) & SR 99 IR UET TS| oIfeb, JFFER (1.00) F
SR e Fad! BT 3reTe (fr o) Fa™y 3 ot fiike
T (IRT dtem) T TR A e [deR 3R farear
2023 & S TFATS! (2.22) b SR T TS TR Fa bH
R 2023 & TR URFATS (1.67) & SR <l TS 3FeFsR
2023 % SR UFATS (2.22) P SR et &l e iR arfer
S TS 3R SRADT STTETST TR 31feres ofY




ICAR-IIOR Annual Report 2023 s

1IIOR

Seasonal abundance
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The field experiment was
carried out to demonstrate
the seasonal abundance
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October BT TR PR & fol Tt T
fhaT AT oM SrFCER 2023 P

of coccinellids in sesame
during 2023. Abundance
of coccinellids (per plant)
was highest during October 2023 (3.00) (Fig. 51).
But, the coccinellids population (per plant) was least
during 1¢ fortnight of September (1.67).

Identification of resistant source for major
insect pests (leaf webber, leafhoppers,
whitefly, mirid bug, thrips) and phyllody
of sesame

A field experiment was carried out to evaluate
advanced breeding lines (n=60), USDA germplasm
(n=144) and ICAR-IIOR germplasm (n=286) against
major insect pests (leaf webber, leathoppers, whitefly,
mirid bug, thrips) and phyllody of sesame. Among
60 advanced breeding lines, 18 advanced breeding
lines (ISWG-20-05, RT-372, SEL-S-2018-1010,
SES-S-19-1013, SES-K-20-1052, SES-K-20-2008,
SES-K-20-2017, SES-K-20-2019, Julang Sesame,
SES-K-20-1045, SES-K-20-1072, SES-K-20-2010,
SES-K-20-2013, SES-K-20-1063, SES-K-20-1064,
SES-K-20-2023, SES-K-20-2027 and GT-10) were
free from incidence of leaf webber. Six advanced
breeding lines (SEL-S-2018-1002, SES-K-20-1054,
SES-K-20-2011, SES-K-20-2018, 110S-3103 and
SES-K-20-2027) were free from incidence of
leafhoppers. None of the advanced breeding lines
were free from incidence of whitefly, mirid bug
and thrips. Four advanced breeding lines (ISWG-
20-05, SES-K-20-1052, SES-K-20-1045  and
SES-K-20-1064) were free from incidence of phyllody
under field conditions.

Among 144 USDA germplasm evaluated against
major insect pests (leaf webber, leathoppers, whitefly,
mirid bug, thrips) and phyllody of sesame, 43 USDA
germplasm; 13-USDA germplasm (PI-158774, PI
-179034, PI-179487, PI-182293, PI-186510, PI
-238461, PI-250894, PI-265521, PI-279536, PI

Fig. 51. Seasonal abundance of coccinellids in
sesame
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-298630, PI-433868, PI-490057 and PI-599471); 2
USDA germplasm (Pl 186510 and Pl 279541) were
free from incidence of leaf webber, leafhoppers and
whitefly, respectively. None of the USDA germplasm
was free from incidence of mirid bug and thrips
population. Four USDA germplasm (PI-158771, PI-
174353, PI-234455 and PI1-238416) were free from
incidence of phyllody.

Among 286 ICAR-IIOR germplasm screened against
major insect pests (leaf webber, leafhoppers, whitefly,
mirid bug, thrips) and phyllody of sesame, 148
ICAR-IIOR germplasm, 35 ICAR-IIOR germplasm,
4 genotypes (IC-205793, IC-500384, 1C-204622
and NIC-8578) and one ICAR-IIOR germplasm
(NIC-8578) were free from incidence of leaf webber,
leafthoppers, whitefly and thrips, respectively. None
of the ICAR-IIOR germplasm was free from incidence
of mirid bug. Six ICAR-IIOR germplasm (IC-205628,
IC-205630, 1C-205808, IC-511004, B-201 and
R-127) were free from phyllody incidence under field
conditions.

Management of storage insect pests
through botanicals and hermetic storage

Four storage bags viz.,, high density polyethylene
(HDPE) bag, double layered polythene (DLP) bag, jute
gunny bag and cloth bag were evaluated alone and
in combination with botanical treatment (sweet flag
rhizome powder @ 10 g/kg seed) against rice moth
(Corcyra cephelonica) and red flour beetle (Tribolium
castaneum) under storage conditions. In each bag, 50
eggs of rice moth and 50 adults of red flour beetle
were released separately. Among the treatments
evaluated against rice moth, seeds stored in HDPE
bag + sweet flag rhizome powder and HDPE bag
recorded significantly low seed damage (2.0-2.3%)
as compared to the damage (9.7-12.7%) in sesame
stored in cloth and jute gunny bags at 6 months after
treatment. HDPE bag + sweet flag rhizome powder
and HDPE bag were also found effective against
red flour beetle and recorded significantly low seed
damage (3.3-4.7%) at 6 months after treatment as
compared to the damage (12.7-17.3%) in cloth and
jute gunny bags

Pesticide usage, post harvest losses and
seed storage problems

A survey was conducted among farmers, oil
extraction mill, mandi and warehouse conditions at
Bhind, Madhya Pradesh; Jhansi, Uttar Pradesh; Bhuj
(Kutch), Gujarat; Pali, Rajasthan and Vriddhachalam,
Tamil Nadu. Ten farmers (contact farmers of that
location), 5 oil mills, 5 traders in Mandi and two
warehouses in each location were selected as the
contact points for conducting survey. RT-351, G-1,

| JUIEIY ST H F Brs T Seed AR a7 3iR
fOrey 3Tl 1 T & qeh el A TR JUASIY S5
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18 916 HUS 3R ST ART ST 7 FHEKT fofeT e &fr (9.7-
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GJT-5, VRI-2, VRI-3, TVM-4 and TMV-7 were the
popular varieties under cultivation in surveyed area.
90% of the varieties under surveyed area were white
seeded which were mainly cultivated for export

purposes. Details of pesticide application in field
were recorded (Table 21).
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VRI-2, VRI-3, TVM-4 3R TMV-7 JJeior &7 § Wt dr
S ateft iR foet offl adaror fag T & & SicRid
90% febeet Fue: &ft aret off fSreht Weft g wu & fFafd
I22T & foTT T 7S offl T F FHicTerepT & FAT T faRor
Sof fvar T

Table 21: Pesticide usage of farmers in major sesame growing states of India / W & T firer Scure®

oAt F AT ERT PHie-TerT BT START
State / I5T
Guijarat

Rajasthan

Pesticides used by farmers / fFITY SRT SUART fFY 1Y dhierers
Imidacloprid, fenvalerate, thiamethoxam and acephate

Thiamethoxam, fenvalerate (dust), acephate, profenofos, imidacloprid, emamectin

benzoate, monocrotophos, dimethoate and herbicide viz., propaquizafop. Application of
chlorpyriphos through irrigation to control termites at the time of wheat cultivation.

Tamil Nadu

Malathion, fenvalerate, cypermethrin, deltamethrin, Chlorpyriphos and monocrotophos

It was found that the nymphs and adults of the pod bug, Elasmolomus sordidus (Lygaeidae:
Hemiptera) suck the sap from young capsules and seeds on the threshing floor and damage
the capsules. It results in appearance of black spots on the capsules, shrivelling of pods and
reduction in seed weight and oil content. Farmers used to apply organophosphorous and
synthetic pyrethroid insecticides on the threshing floor to manage the bug

Madhya Pradesh & Nil
Uttar Pradesh

All the farmers were following traditional methods
for harvesting and threshing. They were experiencing
a 5-20% shattering loss. The practices like timely
harvesting, early morning harvesting and placing
harvested produce immediately on the cloth in the
field reduce the shattering losses from 20% to 5%.
For packaging and transport, 90% of the farmers
and 100% of the traders preferred gunny bags with a
capacity of 85kg. These resulted in seed loss of nearly
100g per bag during transportation and handling in
mandi and warehouse conditions.

Sesame seeds are mostly not stored by farmers,
traders and oil mills. Traders in mandi occasionally
store the seeds if price fluctuation is more at the time
of procurement. During storage, they experienced
10% weight loss over a 6-months storage period due
to red flour beetle (Tribolium castaneum), rice moth
(Corcyra cephalonica) and khapra beetle (Trogoderma
granarium). Sometimes farmers experienced up to
50% of storage loss because of improper storage pest
management.
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Crop Improvement
Germplasm characterization

Characterization of 3421 niger accessions for
qualitative traits revealed that most of the accessions
had purple, purple green stem pigmentation whereas
a single accession (KMS-5-113) exhibited green color
stem. Morphological variation for the ray florets viz.,
color, number and size was observed among the
accessions. White-bordered ray florets were seen in
five accessions (N-87 and NSS-5680, 1C-0203156,
BMD-143, NSS-5507), while the rest had yellow and
lemon yellow ray florets. Red color disc florets were
observed in two accessions (KMS-91 and IC-105288)
(Fig. 52). With respect to seed oil content, accessions
had a minimum oil content of 15.7% (IC-417201)
and maximum of 58.3% (IC-0262618). A total of
143 accessions were having >40% oil content. The
fatty acid profiling of 1500 niger accessions indicated
that linoleic acid content ranged from 31.0 to 69.9%
with an average of 55.9% while oleic acid content
ranged from 16.6 to 58.4%; the average content of
palmitic acid, stearic acid and linolenic acid were
8.27%, 4.93% and 0.34%, respectively. Also, as a
germplasm maintenance activity, seed multiplication

of 184 accessions was carried out.

NSS-5507

Niger / IHfae

el U
SEREERUICEL
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Fig. 52: Morphological variation for ray florets, pollen color, and stem color



O

ICAR-IIOR Annual Report 2023 s

1IIOR

Fig. 53: Field view of seed multiplication under sibbing net

Development of a gene pool through
random mating

A new set of recombinant populations was generated
using accessions having high seed yield (8-12 g/
plant), high oil content (>42%), high number of
heads/plant (>40), high number of seeds/head
(30/head), early flowering (<39 DFF) and four self-
compatible accessions (Fig. 53 and 54).

Preliminary yield trial

A total of 28 high seed-yielding inbreds from S,
generation were evaluated along with checks.
Two inbreds viz., RMC-S5-P217 (HY-N-13) and
RMC-S5-P455 (HY-N-28) were selected to be
nominated for coordinated trails (Table 22).

Fig. 54: Field view of random matigpula'fion
Argfead AfET & qredT A S g @1 faery

I ST SUST (8-12 AF/ATE), Sod Aot AFELT (>42%),
ofrater Y S AT (>40), Sior/2f i S G=T (30),
BRI gSUr (<39 SIYHUH) dTel TRIRUIT 3R IR TT-FIT
TR T ITIIT RSP : TP AT BT T AT HE
TR s T e

YRS IS GRIET0T

S, Ul & Pot 28 Tod SIVT-SU drel M PT U
feherT < Ty HeiepeT fhaT TR oMl Jefere RIeul &b ferg
TR R & & SfeToTi At RMC-S5-P217 (HY-N-
13) 3fR RMC- S5-P455 (HY-N-28) BT I T /T 21Tl

Table 22: Performance of inbred lines for seed yield and oil content / §157 Ut iR et ATt & forQ S=ereiTer

TS BT vEef

473

HY-N-13 High seed yield
2 HY.N-28 H.Igh seed yield,
oil content
JNS-28 National check 407
IGPN-2004-1 Check 321

Broadening the genetic base through
pre-breeding

Ten Indian varieties and 4 Ethiopian varieties along with
3 photoperiod insensitive lines were evaluated. Since
the Ethiopian varieties exhibited strong photoperiod
sensitivity, three lines that were photoperiod insensitive
(PIS) have been isolated taking advantage of the
recessive genetic control of the trait. The PIS lines were
promising with more capitula (175-200) and gave
high seed yield/plant (4.0 to 6.0 g; average 5.1 g) as
compared to the Indian varieties with 55-100 capitula
and seed yield of 2.5 to 5.0 g/plant with an average
of 3.8 g/plant. Fatty acid profiles and oil content of
Indian and Ethiopian varieties were on par with each
other.

+22.6%

+16.2% 34.4
33.0
34.0

H-SNET & ATe ¥ AR RIS 99 Y AT T
S AR T 3iR 4 SRRANMTS 5t & |- 3
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BT 3R 2.5 9 5.0 U IS I, 3T 3.8 T/t
Tl TR 5 BT e o Ioa dioT Ui/t (4.0 3
6.0 IT; 3T 5.1 7)) <t offl R TR gfornfoaTs
fepesit BT Tt TR HthTget TR ool ARl Uh TR &
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Out of 4 accessions of G. scabra received from
Kenya, two accessions could be established and
large-scale multiplication was done of G. scabra
for exploitation in breeding programmes at various
centres. Interspecific F, hybrids of two wild species,
EC-1077609 and EC1077610 crossed with JNS-28,
were evaluated. The F hybrids were vigorous with
plant height ranging from 100-130 cm; number of
capitula from 670 to 920/plant; number of ray florets
being either 14 or 15. These interspecific hybrids had
longer flowering duration (210 days), were free from
incidence of powdery mildew and other foliar diseases
and the number of seeds produced ranged from 2500
to 4000/plant.

Transcriptome studies

As the reference genome is not available, a reference
transcriptome set was created by merging the
transcriptome data from Ethiopian and Indian (JNS-
28) varieties and after removing the duplicates. Using
the reference transcriptome set for comparison, reads
of 4 diverse genotypes (Ethiopian, Indian, USA and
G. scabra) were assembled and differential gene
expression was studied. SSR mining was done using
Candi SSR tool and 1564 loci were obtained. These
SSRs were used in diversity analysis and hybridity
confirmation. The difference in genotypes could
be due to differences in alternate splicing. Using
manual multiple sequence alignment of transcript
loci using Velvet Oasis, Trinity, Isosplitter, transcripts
with alternate splicing in different genotypes was
deciphered. Thousands of alternate splicing variants
were identified in each genotype.

Standardization of the tissue culture
protocol in Niger

Highly reproducible and repeatable in  vitro
regeneration protocol has been developed, by
utilizing the cotyledons and primary leaves as explants
(Fig. 55 to 58). The protocol involves the initiation of
shoots with the explants on MS medium enriched with B5
vitamins (MSB). Through systematic experimentation,
three optimal combinations of cytokinins, 1 mg/| of
BAP, 1.5 mg/I of BAP and 1 mg/| 2-ip, for inducing
multiple shoots were identified. Subsequently, explants
were sub-cultured onto the same medium after a 15-
day interval for multiple shoot generation. To facilitate
the elongation of shoots, a transition to MSB medium
supplemented with 1 mg/l of GA, and 0.2 g/I of BAP
proved effective. Rooting of the elongated shoots
was successfully achieved on MSB supplemented
with T mg/l of IBA. The rooted plants demonstrated
successful acclimatization and establishment in a
growth chamber environment. The regenerated
plants produced flowers within 50 to 60 days post
the initial inoculation, showcasing the robustness and
efficacy of the developed regeneration protocol. This

BT A UTH o, TehevT & 4 UFRITEUN 7 9, < aRargor Tifid
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off, I TS BET 1R 3 quf [T bt T3l A Jeh &
3R ScuTfee SIS T FwT 2500 F 4000 Wy Gt de off
Trafpeer s

ARART (INS- 28) foret & TrafheelT Ser @l fietax
gfteibe Bl &M & d1E TP Ja TRIfhe A Sl
AT Tl T & foTq e SIRpee ™ AT T IUANT el
g, 4 fafder SvReaT (SRRNTYTE, TR, Juarn oiik off
TheRT) DI gagT fopar W7 31k favies S erfdraafes @t
3TERI 3T T ST THUHRIR ATeH! b ST A SSR
g T TRIT T 37K 1564 AT (loci) ITH 6y U o
ST SSRs T SUANT fAfereT fIwur 3R HepRalT gfeepRor
T T T 2 ST 3R depfouds AT H 3R
&P DR BT DT 8 Jefde YR, e, smgaiReeter
T SUANT PReh CRATPC CAINATS b HG3TeT YeblTerch STIehH
TR & ITINT A, A= SHTueul & depfeued TosRiT
& T TTAfehte Bl SRR fapaT TRIT &Ml Teeh SiFyoy &
BRI dfeud TSR INUSH df Iga™ & TS|
fer ¥ Shad HadsT Meldiel BT AThIHRT
ST 3fiR uTerfie gty B teItetic & B § SR
e IS IR TRga & A ok SR
ST AN §7 fagh gASi HIeipiel [Gepfiad faar T 8l
Ticierer H d15 eI (MSB) & g THUH HAedd W
TRITelE A [C bl YOI MMHeT 81 aRerd JanT &
ATET W, B et B IR B & T Argeifnl & ofi
3Jdpetc TSI, 1 FefmE/eiiey BAP, 1.5 fHeflum/
fTer BAP TR 1 fiieium/eiieR 2-ip df uga &l 151 39
q1E, TP e Iu~ D & fofy 15 AT & 3faRTeT P
91 T ATEH R YgdTele Bl SU-Hd e T wm ge
o TR ot fererTiiep ST & forg, 1 frefiami/efiey GA,
31l 0.2 TH/efic’ BAP & T IR MSB HTEIH TR T[oRAT
Tl T g3 1 fefiam/eficy IBA qRe & rer Touds
TR o TBIAT T SRS AheTiIgded HTH Pl TS| Sfe dTel
dtel 1 PR e aTTaRer § Ahel JTIdherd iR FRITOT
T Y2 fepdn grsiitae dtel § JRfYes Seprepvur & d1e
50 7 60 feHAT & HITR Pt IeqT b, AT epfAet gt
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comprehensive methodology opens avenues for the Wﬂzﬁqﬁaﬁi’»ﬁ'\’ﬂq TN DT ST 81 T8 STID
successful in-vifro regeneration and transformation for PRI qTer 9 ST FuTer & forg 39T grorT iR

genome editing of the plant.

aRad & el 819 & IR Gietdl 8l

Fig. 58: Flowering of the tissue cultured Niger plants in pots



Crop Improvement
Germplasm maintenance and sharing

A total of 3275 accessions which include working
collections (2885), germplasm panel (202), USDA
accessions (42), near zero ALA lines of PGRC, Canada
(9), notified varieties (90) and high oil lines (49) were
multiplied. The working collections were shared with
BAU-Ranchi, IGKV-Raipur and UAS-Raichur and the
notified varieties, high oil lines, USDA accessions and
near zero lines were shared with BAU-Ranchi and
JNKV-Sagar.

Germplasm characterization

Released varieties and 130 diverse accessions were
characterized for 18 DUS traits and this resulted in
identification of six promising genotypes/varieties
(BRLS110-7, BRLS110-4, BRLS105-1, JLS- 95,
DLV- 6 and RLC-184) for large (>8 mm) capsules, six
genotypes for seed weight and seven for high (>40%)
oil content and seven genotypes for high (>8) seed
number/capsule. Among the 42 USDA accessions,
one accession, PI-522932 exhibited dehiscence, a trait
which is rarely found in the linseed global germplasm
collection at two locations (Hyderabad and Sagar).
The trait is not only important from academic point of
view but also has a commercial application especially
for easy threshing.

Over two vyears, 10 stable high oil lines viz.,
A-223A (45.5%), EC-41599 (45.4%), Afg-8
(45.5%), Kiran (48.2%), EX-3 (46.6%), LMS-589-4
(44.4%), Bhatasia and NL-41 (44.1%), LCK-9324
(43.8%), and BAU-06-07 (43.6%) which can be
used as donors in breeding programmes aiming
at improving oil content have been identified. Out
of 202 diverse germplasm panel evaluated, seven
genotypes with high (—=58%) Alpha Linolenic Acid
(ALA) content: BAU 2019-13 (59.1%), Subhra,
PKDL-41 (58.9%), Binwa (58.4%), SLS-73 (58.3%),
Laxmi and AC Candurf (58.2%) and four genotypes
with low ALA, Suvee (1.9%), RLC-177 (5.7%), RL-
15592 (4.9%) and Divya (9.7%) were identified.
Interestingly, two high oleic content genotypes
namely, BRLS 110-6 (64.2%) and Divya (61.6%)
and three with high linoleic content, Aparna

Linseed / 3t <at

e IR

SFISeT YGRS 31X ATSTHROT

PeT 3275 IR BT U fbar T o e riefer
W (2885), TTeT UHIeT (202), JUASIY URIBTT (42),
UISTTRTREY, TS T T TUeTU eTTs (9), STRRgfr fobey
(90) 3R I et U dTet JAHH (49) AT o BrRigfer
e TAT T 1T T SR SR febel, St et Surt
deTshH, JUASIY URIBUT 3R 1R STRY Argl T STeg-Rit
IR SIUPE-ATR 3 FTer FTT fhar 7T ol

STSed TR

SIIUH & 18 &l P forg IR BT TS fHAT R
130 fafer ufarsvl 1 quiEvr fear T SR 39h
aRUTRERY &S (>8 ) Poger & o ©: e
Nigieisei/iceas) (BRLS110-7, BRLS110-4,
BRLS105-1, JLS- 95, DLV- 6 3k RLC-184), &iof
o & folv ©: SiFweT 3R Soa (>40%) ot ATt
& forq |ret 31k I (>8) dIST TEN/bRIeA & foTu AT
STFIReUT bl g g3 JUHSIY b 42 R H &, U
fRerevT, PI-522932 7 f¥feie sufar, ve ST o it <
T (BeRTETE 3R AFR) H et & dffid SHae
AU H 9IS B URIT ST 81 I8 fIA9ar 7 daet derforn
gfeepIT 7 HEcaquf &, dfeeh Ay wu F T AT 5
oY et TR SFHANT 1 &1

g guf &, 10 ReR Sogr deT SUST dThH AT A-223A
(45.5%), EC-41599 (45.4%), Afg-8 (45.5%), famur
(48.2%), EX-3 (46.6%), LMS-589-4 (44.4%), STeTRFT
3R NL-41 (44.1%), LCK-9324 (43.8%), TR BAU-
06-07 (43.6%) P Uga™ 6l 7T &, DT STANT STaral
(BFR) & B F qA B AFT § JIR aH b ST d
TSI TRishAT N fepaT ST Wbl 81 HedTep fhy 1Y 202
fafarer SHveeT 39t 5 &, S (~58%) 31T fofHIaif+a
RIS (WWeTT) AT aret AT SIFYHY : BAU 2019-13
(59.1%), 4T, PKDL-41 (58.9%), {7 (58.4%), SLS-
73 (58.3%), oAeHT 3R Tt P (58.2%) IR
ALA @Tel IR STFYRY, G (1.9%), RLC-177 (5.7%),
RL-15592 (4.9%) 3R fX&T (9.7%) & Uga™ &l TS|
ooy 91d Ig & T3 21 S anferes At aret SfiFvRey,
31T BRLS 110-6 (64.2%) 3iR f&eam (61.6%) iR STa




(45.7%), Suvee (44.0%), BRLS 110-7 (43.2%) were
identified. The results will be confirmed during rabi-
2023-24.

Advancement of crosses

For developing elite breeding lines for yield
improvement in linseed, nine crosses were
attempted: two crosses each for high seed yield,
high oil content and biotic stress resistance (wilt,
Alternaria  blight, powdery mildew) and three
crosses for early maturity. Progenies of these
crosses were raised for confirming hybridity.
Further, progenies of 13 crosses (high seed yield,
large seed size, drought tolerance, multiple disease
resistance, dual purpose with early maturity, high
oil content and disease resistance) were advanced
to F, and selections were made. To develop pre-
breeding lines, possessing tolerance to drought,
Alternaria blight and bud fly, two interspecific
crosses involving L. bienne were attempted and
only one cross, T 397 x L. bienne, was successful
but the seed set was very low. These seeds will be

advanced for further studies.

Identification of markers associated with
low and high ALA

The fatty acid A15 desaturase (FAD3) catalyzes
the conversion of linoleic (LA) to Alpha linolenic
acid (ALA). Two genes encoding FAD3 have been
reported (LUFAD3A and LuFAD3B) to be involved in
this step in linseed. Assays for gene specific markers
were performed (FAD 3A: DQ116424 NCBI seq;
FAD 3B:DQ116425 NCBI seq were used for primer
designing) in five high and seven low ALA lines.
Five high ALA genotypes, BAU2019-03, JLS-73,
Shubhra, PKDL-41 and TL-99 exhibited wild allele
for FAD3A and FAD 3B, whereas, the eight low ALA
lines (CNT1, CN2, CN3, CN4, CN5, CN6, CN7
and CN8) exhibited mutant alleles for FAD3A and
FAD 3B. Point mutations in these genes leading to
inactive polypeptides, co-segregating with low levels
of unsaturation in the low-ALA flaxseed varieties has
also been confirmed. This indicates that LuFAD3A
and LuFAD3B encode the main enzymes responsible
for FAD3 enzyme activity. The study also indicated
that there is a change in one amino acid in mutant
types when compared with the wild types and
suggested that marker aided breeding for low ALA is

possible in linseed.
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3Tl § SUST GUR & forv fAfre oo derehe ey
TR & forg, dF ARl Soa diST IS, Sod Aol ARl
3R I T UfRIY (fIee, JTecRAT siTge, TS
Han) o fof &F & FaR AR ST gfRuere & forg o
PRI A AT AT TR FepRa Y o foTg g Fawi
6 GIRT DT ITRT T 3D 3TATAT, 13 TPl (ST
IS Su, NI B 9 SR, JOT Feiierd, a8
TR, 3FIAT aRudadr & A1 Qer I, o el
ST 3R T fRTe) b et Y F o S foa
3IR =T 3T T I, TN &Tse 3R I8 Falls
&% ufey Aerefierar = areft M-S aersrHr a1 fawRid
B F foIT, Te7. AT @1 el awer g¢ & siaR-fafire
HRT & YT T TRIT 371R paet U FapeuT, T 397 x T,
18I0, AT T8 <lfsT &fiST Iie 95 ¥ Tl 37 S1Si1 el 3T
& I & T I+ o ST
T Ta ST ALA 9 T[S HTRT &Y ggeTT

het Rre A15 fSAYeT (FAD3) ferifer (LA) &
31T for el TRIS (ALA) & ggor T SR ]
21 STeRiY & T TRUT § FAD3 @ HIS IR dlel & ol
(LUFAD3A 3iR LuFAD3B) & 2TTHeT BIF T JaT feit
1 UTT ST TR AT T ALA erepT 5 SieT fafare ey
& forg oYeror fT 7 (FAD 3A: DQ116424 NCBI seq;
FAD 3B:DQ116425 NCBI 3TIghHUT BT ST TSI b
SSITE AT & SUANT fapaT T1T)| Uty STt ALA SfHRam,
BAU2019-03, JLS-73, 4T, PKDL-41, TL-99 ¥ FAD3A
3R FAD 3B & oIt o= Tefler wefifa foy, Srafds, dra
=T ALA 99155 (CN1, CN2, CN3, CN4, CN5, CN6),
CN7, CN8) ™ FAD3A 3R FAD 3B & forg ScufRadt vefler
v fbul &7 STl fdg ScaRac & eror Mt
dfeiiieeTge™ 8N &, S 1T ALA orerdt fre & ariqfiy
21 I 3T axar & f& LUFAD3A 3fR LUFAD3B FAD3
PR 2| INEITT 7 Ig T Tepet 13T o a7 TR T T
F IcuRad YeRT H T 3T URIS H 9eeta 81T & 3R
g1 T TR & o T ALA & foTg /1éhR g I
PEEERCERIR R CR]
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Genetic diversity o

analysis o

A molecular diversity study
was carried out with 192

morphologically diverse
germplasm accessions
using 57 SSR  markers.

Genetic  diversity in  these
accessions were found to
(He=0.15- 0.67)
and the PIC value was in
the range of 0.16-0.69. The
polymorphic markers were
found to be 48 with 2-4
alleles. The Neighbor Joining

be low

dendrogram generated based
on genetfic distance using
DARwin exhibited the genetic
diversity in the genotypes
included in the study (Fig.
59). The dendrogram clearly

o

0z

indicated three distinct clusters comprising exotic
germplasm in one; released varieties in the other
and Indian germplasm and advanced breeding lines
in the third group. The accessions from these groups
can be selected as parents for use in hybridization
programme.

Crop Production

Cadmium uptake and distribution in
contrasting Indian linseed cultivars-A
case study

Cadmium (Cd), a heavy, non-nutritive and potentially
toxic metal, is found naturally in the environment
at low levels, although anthropogenic activities
have resulted in substantially higher levels in the
soil. There are currently no recommendations for
acceptable levels of Cd in flaxseed, however, the
recommended weekly maximum dietary intake set
out by the European Food Safety Authority is 2.5 ug
of Cd per kg of body weight. The concentration of
Cd in flax seed may influence food processor and
consumer choices, particularly in health food sector.
Ruling varieties of linseed seed were analysed for
cadmium (Cd) concentration along with other toxic
heavy metals Nickel (Ni) and lead (Pb). The study
indicated that BRLS-119 cultivar had the lowest Cd
concentration in seed (0.85 ug/g) and the highest
level was noticed in Shekar cultivar (1.03 ug/g).

Fig. 59: Neighbour Joining dendrogram generated
based on genetic distance using DARwin

et feafererar
frecroor

wOHS ®I F  fofdy
SISt 6 192 GRIrEuT &t
57 THUITR HATHRT & SYART
d s nuifae  fafdedr
T fham T em 7
* gRygul H 3rrafere fafdedm
%Y UTs T (He=0.15- 0.67)
3R PIC A 0.16-0.69 &T
AT H o ggHUT AR 2-4
Telled & TS 48 UIY Yl
DARwin @& SUIRT aRP
D & &P SMMUR W

U~ TR ST S

Canadian, USDA and Exotic germplasm; Advanced J eI N 9T ShFu=egt
breeding lines, Indian germplasm; Released varieties . )
o 3t fafderr yeffd

N ST 7 TuE T fh
Uep ¥ el SHTsedr dTet < STeTT-31eRT THE T QeI
TR H SR b1 778 o TR fRaR A H R SFisreds
3R ST IS FTeRH| PRI BRI H IUANT $ forw

ST 8! & URIEUNT T JJebi b oY H AT ST el 8l

T ScUlad

YR ey o A yonfert o defrm
BT 3R fIaRUI-Us ATer &7 3reaa
FSERIT (Cd), Tp 9RT, R-G9p R Fufad w9 I
STERTeA! &g, HTehfcres Y A qafeR0r § =T TR W 418
ST &, BTotife AMeNi+a TfafaferRy & aRumesea
St ¥ 39T TR HrehT 31feres 8 T 1 R H Cd &
THNPRT TR P o1 e & g RIopriRer 781 8, gretifes,
PRI WrET FGREm IR gRT FeiRe sl
ATHIES SIfIHaT JMERT W IRR & aoi- & HfeT
fhetmT U= 2.5 ug Cd 81 3TeRit & ST § Cd 6T Aigar
GTeT TR 37R SUNIHT hHl 0RAE BT T - Aepel!
8, TIRIPR TR TET & H| =T STeRiel ARY &gt
fBeT (Ni) 3R @IS (Pb) & ATI-ATY HSFERIT (Cd)
HigdT & 1T arerdt & w7 Y et et o farsamor
T T TR W Hehd fierar & fh BRLS-119 foe
& ST § qIH B Cd FigdlT (0.85 ug/g) off 3R Soaas
TR AR B (1.03 ug/g) H <A IT 2Tl




Cadmium (Cd) and essential micronutrient
content in Indian linseed accessions/
germplasm in ICAR-IIOR repository

Astudywas attemptedto estimate the Cd concentration
in 90 linseed accessions available in the repository of
ICAR-IIOR. Along with toxic heavy metal cadmium,
essential micronutrients viz., zinc and iron content was
also measured. The cadmium concentration ranged
from 0.87 to 2.08 ug/g. Only four genotypes had
cadmium concentration below 1.0 ug/g seed while
the higher (>2.0 ug/g) concentration was noticed in
only one genotype. Three genotypes each recorded
greater than 75 ug/g of essential micronutrient zinc
and greater than 500 ug/g of iron (Table 23).
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JMSAITIMR-3MSIMEIAIMR RS § wRehg
et aRIEIoAASeT § FHef (Cd) 3R
TP J&H YN Ted AT
MTEHITRTR-IMEERRIR & R F Iueted ey
& 90 UfHEUI § Cd QTS BT AN e P foIg Weh
ST T SR febaT T 21l Seted! AT €1 hefa™ &
T-RATY AT F&H UISeh cIed SR 1uieh 3R SFTIRA Y
HHET AT TS| BT Higar HHeT: 0.87 H 2.08 ug/g Td
off| gl IR STHYHUT § BRI AET 1.0 ug/g ST
o off STefd ST (>2.0 ug/g) ATEAT Bdel U Sy o
Y TS oftl A ST § & U@ F 75 pglg & fIE
IS FEH U ed i AR 500 uglg A D
IR Sl fehaT Tl

Table 23: Cadmium (Cd) and essential micronutrient content in Indian linseed accessions/germplasm /

YRR STereiT aRErgvI/osed § HSRr (Cd) 3iR maedd §ew uive acd

Genotypes / SHHTHT Zn (ug/g) / f5iw (uglg)
Jawahar-1 83.4
Jawahar-552 52.6
Sweta 47 .4
Laxmi-27 77.1
Gauray 58.3
RL-914 58.5
Deepika 49.6
Pratap Alsi-1 54.6
Chahatiisgarh Alsi-1 47.3
Divya 55.9

Varsha Alsi 91.9

Fe (ug/g) / 3R (ug/g) Cd (ug/g) / Hefrm (uglg)
127.0 1.1
107.0 0.9
127.8 0.9
73.6 1.2
65.9 0.9
85.8 0.8
731.0 1.1
808.0 1.3
837.0 1.1
126.4 2.0
60.0 1.0
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Studies on broad spectrum antagonism
of Ba_Abi strain

Bacillus amyloliquefaciens (Ba_Abi) strain was tested

forits broad spectrum antagonism Dual  Poison
Control Culture food

in wide range of plant pathogens
including the pathogens inciting
major diseases of oilseed crops
using both dual culture assay
and poison food techniques.
The results revealed that the
strain Ba_Abi showed excellent
antagonist activity against all
the eight pathogen genus fested
(Fig. 60).

Secondary  metabolite
profiling of Ba_Abi strain
by UPLC-MS/MS

In order to identify the secondary
metabolites responsible for broad
spectrum in-vitro antagonism, Ultra Performance
Liquid Chromatography- Tandem Mass Spectrometry
(UPLC-MS/MS) was performed and the data obtained
were processed in GNPS - LCMS Browser.The GNPS
networking identified approximately 49 compounds
in Ba_Abi sfrain. Preliminary analysis of those
compounds revealed the presence of antimicrobial
lipopeptides namely Surfactin B, Surfactin C, Surfactin
A and Plipastatin.

Volatile organic compounds (VOCs)
profiling of Ba_Abi strain by headspace-
GCMS

To understand the volatile compounds responsible for
its antimicrobial activity, Ba_Abi strain were subjected to
headspace- GCMS and the compounds documented
were analyzed for antimicrobial properties. Different
volatile compounds have been documented in Ba_Abi
strainoutofwhichthefollowing 3-Propoxyamphetamine,
Amphetamine,  2,3-Butanedione,  Dimethylamine,
Acetoin, Hexanal, Oxalic acid, Phenylephrine,
Cyclotrisiloxane hexamethyl- etc. were found to
possess direct antimicrobial properties in preliminary
literature search.

Whole genome analysis of Ba_Abi strain

The  broad  spectrum  antagonistic
amyloliquefaciens strain  (Ba_Abi) were subjected

Bacillus

A- Macrophomina; B- Phytopthora; C ~Selerotium: D ~ Fusarim,
E- Colletotrichum; F - Curvularia; G- Pestaloptiopsis; J- Phytopthora

Fig. 60: Broad spectrum antagonism of
Bacillus amyloliquefaciens against plant
pathogens

Ba_Abi ¥ & STI® ¥aeH foRYer ux areqa=
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g g it 3176 AvTeiTan! & g
e HfcRIel fcrfafer vefefa i
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Fig. 61: Circular A circular graphical display of the
genome sequence of Bacillus amyloliquefaciens strain
Ba_Abi. From the outmost circle, tracks represent (1)
Scaffolds (Grey), (2) CDS (purple), tRNA (green) and
rRNA (orange) on forward strand, (3) CDS (purple),
tRNA (green) and rRNA (violet) on reverse strand, (3) GC
content, (4) GC skew (green: positive, purple: negative).
GC View (Grant and Stothard 2008) was used to create
this genome map

to whole-genome sequencing, using pair-end
sequencing on lllumina Hlseq 2500 platform
and their sequences were analysed using multiple
platforms (Fig. 61, 62). The total length of its whole
genome was 38,33,476 bp and its average G + C
content was 46.6%. The predicted bacterial gene
sequences were annotated using Gene Ontology
(GO) terms to facilitate functional classification. A
total of 2,328 genes were assigned to1,313 distinct
GO term annotations, which were then categorized
info three primary domains: cellular components,
biological processes and molecular functions.
Specifically, 2,069 genes were classified as biological
processes, 666 genes as cellular components and
3,679 genes as molecular functions. PGP conferring
genes such as siderophore production, indole-3-
acetic acid biosynthesis, phosphate solubilization,
nitrogen metabolism and potassium metabolism were
determined. Similarly, genes putatively responsible
for disease control including chitinase, peroxidase,
superoxide dismutase, catalase, proline biosynthesis,
glucose dehydrogenase and antimicrobial peptide
biosynthesis genes like Difficidin, fengycin, bacillaene,
macrolactin H, butirosin A/butirosin B, bacillibactin,
bacilysin, surfactin were documented all of which were
earlier confirmed through LC-MS analysis.

Evaluating the persistence of bioagents
entrapped in double-layer films in
different soil types

Investigated the persistence of T. harzianum (Th4d)
and Bradyrhizobium spores in double-layer films
post-application in sterile red soil in the absence of
plants over a 120-day period. The maximum colony-
forming units were observed in the double-layer film
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Fig. 62: Phylogenetic tree inferred with FastME
2.1.6.1 from GBDPdistances calculatedfromgenome
sequences by the TYGS server (Meier-Kolthoff et al.
2022). Ba_Abi strain form one phylogenomic clade
along with Bacillus amyloliquefaciens type strain

XS (Ba_Abi) T GYUI-STHH 3F{shHUT & 37l fobarm T
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combination (chitosan 5 ml + fungicide 7.5 ml +
Th4d 0.1 g) + (chitosan 5 ml + Bradyrhizobium sp.
0.5 g), registering 3.54 Log CFUs g of red soil and
3.50 Log CFUs g of black soil (Fig. 63). Meanwhile,
Th4d (0.1g) exhibited 3.15 Log CFUs g of red soil
and 3.34 Log CFUs g of black soil at 90 days after
application (DAA). The highest colony-forming units
were obtained in the same double-layer treatment at
90 DAA, with 5.27 Log CFUs g'' of red soil and 5.34
Log CFUs g! of black soil. Additionally, the treatment
with Bradyrhizobium sp. (0.5 g) recorded 4.85 Log
CFUs g in red soil and 5.08 Log CFUs g in black
soil. In soils treated with pure T. harzianum (Th4d) or
Bradyrhizobium sp. alone, the population gradually
declined. However, when chitosan with a bioagent film
was applied to the soil, there was a slight increase in
the population of Th4d and Bradyrhizobium colonies
up to 90 DAA followed by a decline thereafter.
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Fig. 63: Persistence studies of bioagents incorporated in chitosan films in red and black soils

Biocomposites for seed and foliar

applications

Cu-chitosan  nanocomposite
and chitosan-lignosulphonate
nanocoacervate were
synthesized with an average
particle size below 50 nm
(Fig. 64). Compatibility testing
revealed no inhibitory effect
of nano composite and nano
coacervate on T. harzianum.
Further efforts to encapsulate
the bioagent nano bio
composites and their evaluation
against soil-borne and foliar
diseases
crops is under progress.

N
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Cu-chitosan nanocomposite and TEM imaging

T W

various  oilseed Fig. 64: Cis-lignosulphonate nanocoacervate
and TEM imaging
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Synthesis and evaluation of Bacillus
thuringiensisvar. kurstaki (Btk) microcapsules
by complex coacervation

Microcapsules of Btk (NAIMCC-B-01463) were
prepared through a microencapsulation method known
as complex coacervation. The process for the synthesis
of Btk microcapsules through complex coacervation
was optimized. Among 46 coacervate combinations
developed, two promising Btk  microcapsules
viz, CC-1+4Btk [Chitosan + Lignosulphonate +
Manganese sulphate + Btk] and CC-2+Btk [Chitosan
+ Lignosulphonate + Carboxymethyl cellulose +
Manganese sulphate + Btk] were selected based on yield
efficiency, entrapment efficiency and bioassays against
lepidopteran pests (Spodoptera litura and Achaea janata).

Physicochemical  characterization  of
selected Bacillus thuringiensis var. kurstaki
(Btk) Btk microcapsules

The physicochemical characterization of selected Btk
microcapsules (CC-1+Btk and CC-2 +Btk) was carried
out as per the CIPAC protocol. The particle sizes of
the CC-1+Btk and CC-2+Btk microcapsules ranged
between 210-310 u and 220-340 u. The pH of both
Btk microcapsules was found to be at neutral pH. The
moisture content of the CC-1+Btk and CC-2+Btk
microcapsules was 1.20% and 1.40%, respectively.
Both CC-1+Btk and CC-2+Btk microcapsules
showed rapid wetting. The dispersion and stability
of CC-1+Btk and CC-2+Btk microcapsules were
95.0% and 96.0% and 94.5 and 93.6%, respectively.
The entrapment of Btk spores in coacervate matrices
in the form of microcapsules was confirmed through
FTIR spectrum analysis, scanning electron microscopy
and fransmission electron microscopy.

Assessment of stability of selected Btk
microcapsules on exposure to different
temperatures

Stability of two promising Btk microcapsules viz.,
CC-1+Btk and CC-2+Btk after exposure to different
temperatures for a range of durations was assessed
based on colony-forming unit (CFU) counts in
comparison with Btk-technical and commercial Btk
formulations. The results revealed that CC-1+Btk and
CC-2+Btk recorded significantly higher CFU counts
of 37.50 x 10'°and 36.00 x 10'%; 35.66 x 10'° and
34.00x 10'%;, 34.00 x 10" and 33.00 x 10'°; 30.00 x
10" and 30.00 x 10" CFUs/g after exposure to 30°C,
40°C, 45°C and 50°C for 48 hours, respectively,
while Btk-technical recorded 33.00 x 10", 19.00 x
10'°, 18.00 x 10" and 12.00 x 10'°, respectively.

Assessment of stability of selected Btk
microcapsules on exposure to UV radiation

Stability of CC-1+4Btk and CC-2+Btk microcapsules
after exposure to Ultra Violet in short term (UVC 254
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nm) and Ultra Violet in long term (UVB 385 nm)
radiation for different durations was assessed based
on CFU counts. Btk microcapsules after exposure to
UVC 254 nm radiation for 25 minutes revealed that
CC-1+Btk and CC-2+Btk recorded significantly
higher CFU counts of 40.00 x 10'%and 33.67 x 10'°
CFUs/g, while Btk technical recorded 23.00 x 10'°
CFUs/g. The Btk microcapsules viz., CC-1+Btk and
CC-2+Btk exposed to UVB 385 nm radiation for 168
hours showed higher CFU counts of 33.67 x 10'%and
34.67 x 10'° CFUs/g, while Btk technical recorded
20.67 x 10'°CFUs/g.

Effectiveness of Btk microcapsules after
exposure to different temperatures on
castor semilooper (Achaea janata) and
tobacco caterpillar (Spodoptera litura)

The effectiveness of Btk microcapsules, Btk-technical
and commercial Btk formulations exposed to different
temperatures and exposure times was bioassayed
against castor semilooper. Significantly higher percent
larval mortality was observed in CC-1+Btk and CC-
24 Btk microcapsules with 90.50 and 90.50%; 88.60
and 85.60%; 88.00 and 87.00%; and 87.60 and
86.60% after exposure to 30°C, 40°C, 45°C and
50°C for 48 hours, respectively. Among different
treatments, CC-1+Btk and CC-2+Btk microcapsules
recorded significantly higher S. litura larval mortality
of 68.00 and 66.00%; 68.00 and 66.00%; 65.70
and 63.70% and 68.00 and 63.00% after exposure
to 30°C, 40°C, 45°C and 50° C for 48 hours,
respectively.

Effectiveness of Btk microcapsules after
exposure to UV radiation on castor
semilooper (Achaea janata) and tobacco
caterpillar (Spodoptera litura)

The efficacy of CC-14+Btk and CC-2+Btk
microcapsules against A. janata larvae after exposure
to UV light (254 nm and 385 nm) at various exposure
durations was evaluated in comparison to Bt-technical
and commercial formulations of Btk. Bioassay of
Btk microcapsules after exposure to UV 254 nm
radiation (for 25 minutes) against A. janata larvae
revealed that CC-1+Btk and CC-2+Btk recorded
significantly higher mortality of 91.50 and 88.60%,
respectively, while Btk technical recorded 53.7%.
The Btk microcapsules viz., CC-1+Btk and CC-
2+Btk exposed to UV 385 nm for 168 hours showed
higher A. janata larval mortality of 91.90%, while Btk
technical recorded 47.4% mortality. Among treatments
evaluated against S. litura larvae, after exposure to UV
254 nm radiation for 25 minutes, CC-1+Btk and CC-
2+ Btk recorded significantly higher mortality of 70.60
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and 69.7%, respectively, while Btk technical recorded
49.8%. Similarly, CC-1+Btk and CC-2+Btk exposed
to UV 385 nm for 168 hours showed higher S. litura
larval mortality of 70.30 and 69.3%, respectively,
while Btk technical recorded 45.8% mortality.

Efficacy of Btk microcapsules at different
doses against semilooper (Achaea janata)
and tobacco caterpillar (Spodoptera
litura) larvae on castor

Pot culture experiments were conducted on castor
to evaluate the bio-efficacy of different doses of
two promising Btk microcapsules (CC-1+Btk and
CC-2+Btk) against S. litura and A. janata. The Btk
microcapsule, CC-1+Btk @ 1.50 g/l was found to be
very effective and recorded significantly higher percent
larval mortality of S. litura and A. janata (81.20 and
100%, respectively). It was followed by CC-2+Btk @
1.50 g/l with 81.00 and 98.33% larval mortality on
S. litura and A. janata, as compared to 70.00 and
90.00% mortality in Btk-technical, respectively. The S.
litura and A. janata larval mortality in commercial Btk
formulations ranged between 81.66 to 86.66% and
90.00 to 95.00%, respectively.

Comprehensive genome analysis of DOR
Bt-127

Genome assembly of Bacillus thuringiensis, DOR Bt-
127 strain was performed using Megahit v1.2.9 and it
generated 308 contigs, with total length of 6,188,851
bp and average G+C content of 34.73% (Fig. 65).
Using genome Server (TYGS), the DOR Bt-127 strain
was found to be belonging to Bacillus cereus group.
Eleven plamsids were identified in the genome using
the MOB-Recon suite. Genome was annotated using
RAST tool kit (RASTtk) and identified 6,667 protein
coding sequences (CDS), 73 transfer RNA (tRNA)
genes, and 5 ribosomal RNA (rRNA) genes. Based on
the annotation, 4 putative insecticidal cry genes have
been identified.
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Fig. 65: Circular map of the assembled genome of DOR Bt-127
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FabricationofFeandZnnanosystems
as efficient nutrient sources

Effect of nanocitrates (NCs) on soil
enzyme activities and microbiome

lron and zinc citrate nanoparticles were formulated
for use as plant nutrients via soil application. A pot
study was conducted to assess the impact of top
seven nanocitrates (NCs) on soil enzyme activities
such as dehydrogenase, urease, acidic and alkaline
phosphatase along with a microbiome analysis of the
soil. Different concentrations of citrate nanoparticles

(250, 500, and 1000 mg/kg of soil) and varied
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both commercial nutrients and
untreated samples (Fig. 66).
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The results
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Fig. 66: The effect of source of Fe and Zn on
enzyme A) dehydrogenase B) urease C) acid
phosphatase and D) alkaline phosphatase of
investigated soils. Error bars represent the standard
deviation of the mean (n=3)
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NCs either inhibited or stimulated enzyme activity in
comparison fo the untreated control. The inhibitory
effects observed at higher concentrations could
be mitigated in the presence of plants under field
conditions. Hence, considering their predominantly
positive effects, nanocitrates have the potential to
serve as effective plant nutrients when applied to soil.

Plant nutrient content at harvesting time
Nanocitrates that exhibited the highest enzymatic
activity viz., BFC (1:1)-6, BZC (1:3)-6, BFZ (4:6)-
8, and BFZ (5:5)-2, along with commercial Fe and
Zn nutrients, were assessed in larger pots under
greenhouse conditions for the impact on groundnut
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post-harvest nutrient contents. Iron (Fe) content of
12.1 mg/g, zinc (Zn) content of 2.29 mg/g of dry
weight of the plant was recorded in BFC (1:1) and
BZC (1:3) treatments, respectively. This is in contrast
to untreated plants, which exhibited 1.79 mg/g dry
weight of the plant for Fe and 0.26 mg/g dry weight
of the plant for Zn.

Lignin extraction from agricultural waste
and its applications in agriculture and
industry

Standardization of lignin based seed pellets for
sesame

Initially, various fillers such as castor cake, sesame
cake, sesame protein isolates,

Process of pelleting

;@v\\t\ e
- / A

Sesame Sesame pellet

"'--\um
Through  the . 7.

clay, talc, bentonite, humic

acid, etc., were evaluated for

seed pelleting in sesame, both  Lgposuenenate
individually and in combination N\
with  lignin. 2
screening process (Fig. 67), ES

it was established that lignin-  péivmer tingen
based seed pellets for sesame
standardized by

lignosulphonate

could be
incorporating
as a filler and utilizing 30% [IOR-cellulose as a
binder. Subsequent testing in germination towels,
sand, and field conditions revealed that sesame seed
pellets formulated in this manner exhibited improved
germination rates and reduced incidence of diseases
(Table 24).

R gt

Fig. 67: Process of pelleting with lignin
derivatives
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Table 24: Germination testing of pelleted seeds by roll paper towel method / ﬁaﬁwé’maﬁﬁrmgﬁm

STQ TQ SIAT BT SFPHROT TRA&ToT

Dissolution in

. . . Test weight ter (in min)/
0, 0,
Treatment / Gerrrunahon (%) Vigor Index ./ Disease (% ) (1000 seeds) / wa ;" (in min)
SPRUT (%) UeeTaT GABIE /T (%) et 3 gereferar
S o gfReTor ¥R (1000 o) ;
(Rrie )
Lignosulphonate + 96.6 510.2 3.3 10.3-11.5 1.15
30% cellulose
Control 93.3 486.5 13 2.85-4.06



Value Addition / Fea a&F

Blending of edible oils with rice bran
oil (RBO) and linseed oil for enhanced
nutritional quality and stability

Various oils like safflower, sunflower, groundnut,
sesame and palm oil were blended with rice bran and
linseed oil in different ratios (20:80; 30:70; 40:60;
50:50; 60:40; 70:30; 80:20) to optimize their fatty
acid composition. These blends were then stored
for up to 12 months. Several nutritional parameters
such as oryzanol, phytosterols, tocopherols, lignans
(sesamin, sesamol, sesamolin), as well as indicators
of oil stability and rancidity like free fatty acids, acid
value, peroxide value, trans fats and viscosity were
assessed. During storage, no changes in the fatty acid
profile were observed and no trans fats were detected
in any of the blends. Initially, free fatty acids increased
and then stabilized around 120 days, regardless of
the treatment used. Peroxide values rose initially, peak
at 120 days, and then decreased in all treatments.
Tocopherols decreased in all blends during storage,
while lipase activity increased until 180 days and
then decreased in all treatments. Lignans and
oryzanol content also decreased over time. Among
72 combinations, only four met the desired ratio
between omega-6 and omega-3 fatty acids. The
blend of sesame and linseed oil in an 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 while
maintaining oil stability throughout the storage period
(Table 25, Fig. 68).

JETR QI9OT UrerT 3R ReRar & fog araer s
ST (JTRET3M) AR MR & A BT W Al b
T2y fpsqor

DA, GO, e, firel 1R d1e & det S faft=T
éﬁﬁmﬁﬁqﬁgﬁwﬂlﬁaﬂwmm%ﬁfm
A F IR AT P Uo7 P AT SAAT-7ETT SFATI
(20:80; 30:70; 40:60; 50:50; 60:40; 70:30; 80:20) q
iR 12 989 dp GUsId fobam T s qNor Gaeft
ques) S fb MRS, BIScReId, ClplthRld,
formm (e, AHer, Jeifer), Ter & dor Rerdr
IR IRAUT & Hbad S H et tRrs, R 9M,
WRIFATSS 91, ¢ the 3R fRufdrge &1 Jegia fean
TIT| YR & SR, thet TR WhIsd ¥ dIs seald Tal
X7 AT 3R fpedt ot fysior & g iy the &l uTS TS|
URY ¥, ﬁrﬁﬁ%mﬁaﬁgﬁsﬁ?ﬁﬂwmo%ﬂ#
q ReR 8 T, 70T & Rt +ff SUER BT STANT R T
&Il 3T H URTRATSS T HH a8 TRIT, 120 &A1 § 9 R
U T 31 ORI} START A & 81 TR HSRU & SR
oft fArsToT H SrpIURTer 3 81 Y, ST oATguNT Tfcrfafer
180 f3AT T 9t 37k fopr ofY SU=RY & &4 &1 T8 F9
P qrer form 3R 3NRSIHTT & q3T oft 9 &1 T8I 72
HISHT F I Ppaet IR -6 3R MAT-3 el Thie &
T aifese STUTT &1 O v 21 firet iR et & Ot &
sozoasmﬁﬁﬁwaﬁ@aié@tb—&qﬁq@(w)
qﬁﬂhﬁ@ﬂiﬁ‘gﬁﬁqﬁq@' ), UTEHaFRIERES thet
ufrs lﬂw sﬁvaﬁﬁmsa@%%ﬁaﬁmwaﬁrm
W%meﬁr?ﬁaﬁ?ﬁéﬂﬁwwwﬁgg
I IUYh AT &b HY H &I T

Table 25: Desired levels of SFA, MUFA, PUFA, wé6/w3 for the combination of sesame + linseed, sunflower
+ linseed, safflower + linseed / fRret + 37eT<lY, ARSI + 3TeTiY, TG + SR & WAIST & fIY SFA, MUFA, PUFA,

w6/w3 T Fifsd ¥

Sample ID / et msSt
Sesame + Linseed 80:20 15.00
Sunflower + Linseed 80:20 10.53
Safflower + Linseed 80:20 8.53
Palm oil 43.16

SFA / TaU®Yy  MUFA / Tiguwy  PUFA / SIRITHT wéb/w3 / Sscg6l S5cg3
40.34
29.05
24.60

44.66 4.73
60.42 4.83
66.86 6.15
3953 17.31 12.72

Fig. 68: Storage of blended vegetable oils



DUS Testing & Seed Production /
SRITH gR&0T 3R ST Icured

Distinctiveness, Uniformity and Stability
(DUS) testing

Under the ‘Central Sector Scheme for Protection of
Plant Varieties and Farmers Rights Authority’, DUS
testing activities were conducted for sunflower and
safflower during rabi 2022-23 and castor and niger
in kharif 2023. During rabi 2022-23, maintenance
and multiplication of 27 reference varieties of
sunflower was undertaken. In safflower, DUS testing
of six entries including two new candidates was taken
up during rabi, 2022-23, data was recorded for 26
characteristics and report was submitted to PPV&FRA,
New Delhi. In castor, first year DUS testing trial for
one candidate along with two reference entries was
conducted during kharif 2023, data for 25 DUS
characteristics has been recorded and post-harvest
observations are in progress. Initial characterisation
of ten reference entries of castor was also undertaken.

In niger, under the project on ‘Development of
Distinctiveness, Uniformity and Stability (DUS) testing
guidelines for Niger [Guizotia abyssinica (L.f.)
Cass.]’, 26 niger varieties and 107 germplasm were
characterised for 32 traits. Multiplication of varieties
(26) and germplasm accessions (122) was carried out
under nets through sibbing during kharif 2023.

Seed Production

In castor, 52.5 kg breeder seed of DPC-25 (IPC-25);
34.5 kg of SKP-84, 29.5 kg of ICS-164, 1 kg each
of DPC-9, DCS-9 and DCS-107 were produced.
In sunflower, 472 kg breeder seed of ARM 243A,
389 kg of ARM 243B, 194 kg of RGP-100, 8 kg of
6D-1, 10 kg of DRSF-113 was produced. In safflower,
68 kg of NARI-96, 125 kg of ISF-1, 484 kg of ISF-
764 breeder seeds was produced. In sesame, 223 kg
breeder seed of CUMS-17 was produced. A total of
700.19 q of breeder, certified and TL seed of castor,
sunflower, sesame and safflower were produced

(Table 26).

ferfRrea, geemuar 3R frerar (Skag) whemor

gt T 3TR Peh SATYBR FREV & foTq Argel Jaex
ThI P e, it 2022-23 P SR YRR IR PYH
AT ¥t 2023 H 3RS! 3R AT P o ST uRiaor
Tfcrfaerr SRS T i w&ft 2022-23 & SR, GROR!
T 27 He o] T @R R U e Tl e
o, ¥ 2022-23 & SR & 75 el vt |kd e
Tfafta o7 g aRverT T T, 26 L % forg
ST &% fopaT T 3R Rt didfielt ik gmary, 7€ et
P IR D1 TS| 3R H, AT e Wit & ey wep et
< foTT T Y T SRITRT URIETUT SR BRIt 2023 o SR
SRIfTE e T, 25 SRITE fdwarstt & forg Ser &t
T TRIT 3TR TRIeT & TS P AP SIRT Bl RS DT &
] Uit 1 URfE areror qui ff fepar Tam I
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qRYEIT feTTfeTT T T OR UiRAISHT & et [JorliraT
VRRIAPT (TT.Q%.) 9], 26 IHfaer fhar ik 107
SIS @I 32 d&vl & g Rifed o mar om ww
2023 &% SR fT (26) TR =G Gt (122) @
Ui RATST & g™ e & 3R foaT Tl

sioTr ScuTe

3RS § DPC-25 (IPC- 25) & 52.5 fhaTiIme; SKP-84
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Table 26: Seed Production of different oilseed crops at ICAR-IIOR / Tarqg-Atiisr 3 fafi Riere waelt
BT o7 Seure

Castor SKP-84 (Female Parental line) (BS) 0.34
DPC-25 (Female Parental line) (BS) 0.52
ICS-164 (Male Parental line) (BS) 0.29
DPC-9 (Female Parental line) (BS) 0.01
DCS-9 (Male Parental line) (BS) 0.01
DCS-107 (V) 0.01
ICH-66 (H) 15.84
ICH-5 (H) 48.22
Total 65.24
Sunflower ARM 243 A (Female Parent) (BS) 4.72
ARM 243 B (Female maint line) (BS) 3.89
6 D-1 (Male Parent) (BS) 0.08
RGP-100 (Male Parent) (BS) 1.94
DRSH-1 (Hybrid) 0.90
DRSF-113 (V) (BS) 0.10
Total 11.63
Safflower NARI-96 (V) (BS) 0.68
ISF-1 (V) (BS) 1.25
ISF-764 (V) (BS) 4.84
ISF-764 (V) (TL) 614.32
Total 621.09
Sesame CUMS-17(V) (BS) 2.23
Total 2.23
Grand Total 700.19




Social Sciences / A fosm=

Sesame knowledge management portal

Knowledge management portal for sesame was
designed and developedto disseminate the information
to diverse stakeholders. General information about
the crop, its uses and the introduction of the crop
was categorized under the general domain, while
the research domain focussed on genetic resources,
DUS characters, production technologies, state-wise
cultivars, pest and disease information.

To provide real-time market = -

insights, the portal compiled
day-to-day sesame prices from

¢ Sesame Knowledge Management Portal

fret ST Teer aicer

freT & T o7 S aice & A fdqeReT @
DR TR B & fofv fESirg iR faepfre fopa
AT Tl HE, $HD SHAN 3R FIeT S G $ vy
o AT ORI D AT ST & ST i o
T o, S ST S a1 HRTeFl, SIguE
I SR OR et 2Tl

TRATID FHT H FTOTR T STHDRT TS PR &b foll, gicet
T v fret Seuree It 7 foret
BT YR PR gl T AT

major APMCs trading sesame &
in major sesame growing states.
A query-based database was
implemented, enabling users to
retrieve information based on
parameters viz., state, district,
market and quantity of produce.

The portal features a user-friendly =

¥ fA-ufafeT faa &t Hmar o
| Gepferd fhal U T TR SmeniRe
ST T HIga- fhar T, S
@\ TR R DRI UTH P F e

interface and caters to the needs |

of researchers, academicians,

farmers,  students,  extension
workers and NGOs. It operates
on an open-access model,
allowing users to access a wealth
of information at any time,
providing them with valuable *

insights and resources (Fig. 69).

Web Application: Digitisation of Oilseeds
Statistics Compendia

https://tilhantec.icar.gov.in/Compendium/2015/
Home.html (Fig. 70).

ICAR-IIOR maintains a repository of information on all
aspects of oilseeds and vegetable oils in the country in
the form of a statistical compendium. The compendium
of 2015 along with update up to 2021, provides a
multi-year data presented in an easy-to-follow trend
for improved readability classified under distinct
related aspects. Global status and perspective along
with all India oilseeds production statistics presented
for the last five decades (1971-2020) and state/
district wise statistics presented for the last 19 years

Fig. 69: Sesame knowledge management portal
d9 uRedbes: fiaew wifegdt dug @1
feforeetiavor

&I SRR T YRT PRAT 81 T8 T

WWWWWW%
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ﬁ?Wﬁaﬁ%l

https://tilhantec.icar.gov.in/Compendium/2015/Home.
html

HIpITIY-HITIRT Ueb HTRADIT AR-GIE P WY H <2 §
fereTe 3T geufey dietl & FHT TE3l IR SR BT SR
TIAT &1 IY 2021 TP P TS P AT qY 2015 BT AR-GIE
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ST YSH HRT 81 T8 el Iia STl (1971-2020) & forg
3TR IRSIeT TR RalT & 7T fiset 19 asf (2001-2020)
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(2001- 2020). Trade statistics are comprehended to
give a picture of various products exported/imported
and its trend. From the perspective of researchers
and students, the compendium includes information
on released varieties and hybrids, their pedigree,
year of release and nofification, releasing centre,
duration, recommended states/ regions/ situations
for cultivation, vyield, oil content, special features,
etc. Other general information
like germplasm resources and
maintaining units, related websites,
addresses of oilseeds related
industries efc. were also updated.
Conduct of state wise FLDs and
year wise exploitable yield gaps for
each crop were included.

These extensive compendia on

oilseeds have been digitized
by ICAR-IIOR, Hyderabad in ceviiiise
collaboration with Koneru ——

Qilseeds Statistics

& fov Ts/FeT-aR 3iehs TR BRaT &l FrRifa/smara
fery g faftr= Seurel ok ST TRT &t B HaH @
& oY AR Tas! oY FHIfISE T SITaT 81 anerdhdian
3R BIAT BT & H W §U, AR-GUE H SIRT fpeAT 3R
RRI, ST G, TR by ST 31 SAfeRIfer g STy
BT Y, STRY PR DT s, U, eI, Wil b foru Syt
RISA/AA IR, Iu, <TeT |EEl, fae Ui anfe &
IR F THHR! AT 81 37T AT
THSR, SN SF-eed d4meH 3R
RRET  gHhIeAl, T Jedgel,
fCreTeT A Fefera SeRN & uar anfe off
ST fHU MU AST-IR THUAS! Bl
HaTer 31K UAd BeIet & forw a¥-ar
ST AR IUST JTRTA D QMfHe fopam
e

RieTel o & <D ARG Pl
oL o e The BIeRe

A Compendium 2015

Lakshmaiah Education Foundation

(PUASTH), BREIE & FEAT A

(KLEF), Hyderabad. With the newly
digitized compendia, users now
have immediate and effortless
access to the precise information
they need, can quickly navigate
to the desired chapter, which
displays the comprehensive table
of contents then the table in PDF
format appears in the central
panel that can be downloaded for offline use. The
option to download the entire compendium has
been also provided to users, enabling them to access
the complete collection of valuable information
conveniently.

Updation of TilhanTec- Oilseeds Statistics
Information System
The TilhanTec-Oilseeds

system has been recently updated to include the

statistics  information
latest data for 2022-23, encompassing area,
production and vyield information for all nine
annual oilseed crops at the national, state and
district levels. Users now have the capability to
download comprehensive statistics dating back to
1966-67 up to the present (2022-23), enabling
the visualization of data trends over the years.
Additionally, global statistics have been updated to
2021 by accessing information from the FAOSTAT
website. Access the updated information at https://
icar-iior.org.in/tilhantec-osis-comprehensive-

oilseeds-data-solution.

OILSEEDS

A Statistcal Compendim 2021

A

=0 AT M- AT T Y
Fig. 70: Oilseeds statistics compendia
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TilhanTec-Random Code Generator for
All India Co-ordinated Trials (AICRPs) on
Oilseeds

http://64.227.181.59:5050/login2next=%2F (Fig. 71).

Previous coding process in AICRP experiments with a
high number of locations and entries was laborious.
Hence, a random code generator was developed that
streamlines the impartial coding

2022-23
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frergica-foas W sifgar wRadg wfeaa

URIETON (TIMTSRATSIRYY) & forg Yo Prs SFiRer

http://64.227.181.59:5050/login?next=%2F

a1fere T 3 wRrr 7R ¥t o ey gangitaTRyt v

¥ foeselt HIfST ufthar sFRares ot gafer, e agfess

IS SHReX [IRId fahar T &7 ST gansHtamRdY Fafrad
e & g StAwReumfaftar 6

of genotypes/entries for AICRP TithanTec - Random Code Generator for Co -ordinated Trials fsqer pIfST @ d U R
coordinated trials. It efficiently T T = 2l I8 &9 Uhet & forw gagma‘rq;cj—cﬁ
generates random codes and . ASREF PIe 3R el I Rl
lgr:sls-:O;sf:qi%pzize*se'r;fif#;g :‘a it o &, T 6T AT P HH BT &
| nv mi | | AICRP Rescarch

bias. The generated data con —mr  mmesleon ﬁ?:ﬂ TE DI ‘ H PG %' ST~ ST
be exported as word documents = Bl IS TS P By ¥ R

and the software also maintains
a comprehensive trial database
containing  pedigree,  source
centre and year of inclusion for
convenient retrieval, analysis and

preserves the data for posterity.
A robust two-step authentication
process, requiring both the Director
and Head of Crop Improvement
to enter their passwords for
code generation and retrieval,
ensures a high level of security :
through  joint  authentication. =
Additionally,streamlining the label
creation process by generating

ST el & 3R HIFCAIR Gferrsiviep
g, feersor & forg demaett, @
&g IR THEYE b a9 |fed T
1T URIET0N STISY &1 IERETd |t
R & 3R At digt & forg Ser
TR PR 81 U A SI-eRUR
yHTOfeRROT TifehaT, R et geR
& e o arede Sl Bl BlS
fersfor 3R gfer & o oy arerers
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e AT Brell 81 gD 3l

Fig. 71: TilhanTec-Random Code Generator BIFST WfshdT & SRM aifesd Ty

ZEZiZ??g:;gfgid qu;egs r'ir:g mz for All India Co-ordinated Trials (AICRPs) 311 3T R § YINT-hIfST del I~
| 1Z uri I d

coding process itself saves time and on ofseeds RP otet AT i Eﬁ{oma F2e
efficiency of the breeder, particularly when handling a % ¥ ST &1 TH 3R S&T Sl &, TP I
substantial number of experiments and entries. 31feren GRET § SN 3R ufaf¥ay ey 9ot &
Tilhantec: Oilseed Pests and Diseases frere1ee : faaie die 3R AT Bfy YR Jurren
Image Repository System V2.0 (Tilhantec- V2.0 (fereTgTea-3d SIS TR T)

OPDIRS)
https://tilhantec.icar.gov.in/IMR (Fig. 72).

Creation of Oilseeds Pests and Diseases Image
Repository System (OPDIRS) was a collaborative effort
with the Koneru Lakshmaiah Education Foundation
(KLEF) in Hyderabad. The primary goal is to gather
images from crop protection researchers of various
parts of India through AICRP system and also from
remote locations to an online repository. This initiative
establishes an ecosystem that furnishes foundational
data to generate sufficient variability in disease and
pest damages. Consequently, this contributes to the
formulation of Al models for predicting occurrences of
pests and diseases through image analysis.

The web application operates three-tier

framework, each serving distinct functionalities. In

on a

https://tilhantec.icar.gov.in/IMR
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I PR P foTq FeTHel ST IR BRell 81 GRUTARERAU,
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9 U -SRI Siel UR T BT &, Tl M-
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Tier 1, users can navigate dynamic
drop down within  the
interface to select details for the

menus

Frameworks Used :
pictures they intend to upload.
These

various devices like computers and

e API’s - PHP

images, sourced from

) . e Apache Server
mobile phones, are temporarily

Three tier Architecture

DD

USER PAGE -ARCHITECTURE

stored in the “tempdb” database
table until approval is granted by
Tier 2 users, known as approvers.
Tier 2 approvers possess an
interface tailored to display crops

related to their specialized areas.

They hold the authority to approve, =
reject or edit uploaded images -
. Crop Disaase — Dibegse 1
and associated data, eventually e
Natural i

storing them in the permanent Eremies

“permdb” database table and the
credentials of Tier 2 approvers are
managed by Tier 3 administrators.
Tier 3 administrators have a i
comprehensive view and manage
approved entries, add, delete or
view crops, pests, diseases, users,
and specializations. Additionally,
administrators  can  download
images in bulk, apply filters and
download zip files, establishing
an ecosystem for constructing a
well-organized image repository.
This structured approach facilitates the systematic
collection of diverse pests and diseases, enabling the
retrieval of images in a structured and customized

manner.

Safflower Germplasm Information System
(SGIS)

https://icar-iior.org.in/apps/sgis (Fig. 73).

query based safflower

germplasm information system with the objective of

Developed searchable
facilitating an easy
and rapid retrieval
of information on
7022 germplasm
accessions.  This
system  features
a  web-enabled

interface for the

selective retrieval

of accessions with
desired characters

Development of
Oilseeds Pests and Diseases Images
Repository System

o Flutter - Frontend & Backend

® Database - MySQL (PHPmyAdmin )

Oilseeds Pests and Diseases Image
Repository System V 2.0

Fig. 72: Oilseed Pests and Diseases Image
Repository System V2.0
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Fig: 73: Safflower Germplasm Information System (SGIS)



and also for retrieval of all the information for the
selected genotype. Users can search for individual or
combined traits and easily download the data in Excel
format.

Genotype-Yield-Trait Biplot approach
for selection of castor drought tolerant
genotypes

The Genotype-Yield-Trait approach has emerged
as the most effective method for identifying drought
tolerant genotypes based on multiple traits. This
approach was used to identify drought tolerant
castor genotypes based on multiple traits and its
efficacy was compared with other drought tolerance
indices. Among the chosen indices, drought tolerance
index (DTI), geometric mean production (GMP) and
harmonic mean (HM) proved to be the best indicators
for selecting drought tolerant genotypes based on
yield, both under stress and irrigated conditions. With
GYT biplot, out of 18 castor genotypes studied, the
selection for drought-tolerant parental lines followed
the order: 1932-1 > DCH-519 > ICS-164 > 48-1
> |PC-41.

This method also provided insights into the
combining ability of yield with other traits. Specifically,
genotypes 1932-1, ICS-164, ICS-200 and ICS-299
demonstrated highest combining ability for leaf weight
and spike length with yield. Genotypes, ICS-321, IPC-
42 and IPC-44 exhibited highest combining ability for
node number, stem girth, secondary branch number
and secondary node number with yield. Additionally,
the highest combining ability for stem weight, total
dry matter and total spike weight with seed yield was
recorded in genotypes viz.,, IPC-41, IPC-46, DPC-
25 and 48-1. Genotypes, DPC-22 and DCH-519
demonstrated the highest combining ability for plant
height, total spike weight, capsule number, capsule
weight and seed weight with yield.

Impact assessment of Oilseed technologies

Impact assessment of varieties/hybrids
of IIOR mandate crops in varied agro
ecological regions of India

Recently released castor hybrid ICH- 66 has shown
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STTSRAUT & foTg T STRY T gAuiH & foly v Je-
& SNt IR el &l SUARTehd ! fehIe AT Agch
fafersearaii/ereni Bt @ieT R Hebel & TR TeRiet HTey H
ST DT IRAMT H SISTATS R el Bl

TRT-Alee-oC AIStalC giudIur
SHReu-ies-ge eI B8 Saiul b MER TR T
ST STSRAUT bl TE=IT &R b foTq ey Jrrel et
IR IIRT 81 TH SRDIT BT IUINT B3 AN &b IR
TR GRIT A SRS SAHRaU| T & bRy & forq fepar
T 2T 3R DT THTIDRTRAT DT JeT 3T JRAT AT
o U & SR TR G AT ST bl T HRA P
fere 91 Y STt F, T AT Fapiar (SIHTE),
ST ATeT IeuTer (STTeHY) 3iR SMHIfe HTed (Tae)
TR 3R Hepc R Ul SFRey-Afies-oe dgteic &
AT, SEAIT oY 1T 18 SIS SfivReul & 4, FraT-4fesy
Uefep Tl b TG H 99 $hH 2T UTeTT fhdT 1T : 1932-1
> DCH-519 > ICS-164 > 48- 1 > IPC-41.

T UERT ¥ 3T T8I0 b 1Y IUST T I &FdT F
ot ST U Pl AT B A, ST 1932-1, ICS-
164, 1CS-200 3R ICS-299 = IUST & AT U< & qor
3R TTSD P ofaTs b foTU Seardq TSI & T TS
fopam STFTReT ICS- 321, IPC-42, IPC-44, IPC-42 3R
IPC-44 = FIe AT, I $I gRfY, ATeafie ar S
3R SUST & TS AT e A1 T & foIT Soacd ™ i
T gefifa $ih sk orfales, i Sus & |y av &
IS, et b UaTef SR et TS gor P [oTq Feard
FAISH T SIFY™Y IPC-41, IPC-46, DPC-25 3R
48-1 ¥ g1 T T offl SfiFyeY, DPC-22 3R DCH-519
T U1 T IS, Pt TUTSD IoT, dIoTepIy HET, FiSieply
o 3R U & ATer IS v & oAy Soaa™ Ao
ST T &2

RrereT stenfifepa @1 ovTe et
IR & R Sty ol & & wfrerd
SRR wual & iR @ avE

HegTh<

o

increasing spread of area in 8000

gl & ¥ ORI 3RSl R

the states of Andhra Pradesh
and Telangana (279.47 ha Eﬁnm
during 2019-20 to 5960 ha [5 4000
during 2023-24) signifying £ 2000
the increasing acceptance |
of the hybrid by the farming

community (Fig. 74).
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Fig. 74: Area covered by Castor hybrid ICH- 66 (in ha) THBRIAT BT SA7dT &
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Economics of Oilseed crops in Rajasthan

During the period under report, Compound Annual
Growth Rates (CAGR) for the major oilseeds in
Rajasthan during the present millennium (2000-01
to 2022-23) showed acceleration in area, production
and productivity (2.66, 5.22 and 2.49%, respectively)
of total oilseeds there by revealing the contribution of
area expansion coupled with the power of technology
to the accelerated production of total oilseeds (yield).
Inter-alia the different oilseeds, the CAGR with regard
to area, production and productivity in castor was
6.01,8.61 and 2.60%; in groundnut was 6.81, 10.81
and 3.75%; in rapeseed-mustard was 2.01, 4.55 and
2.48%; in soybean was 3.61, 2.87 and -0.72%; in
sesame was -0.75, 2.27 and 3.05%; and in linseed
was 4.56, 6.43 and 1.79%, respectively. The analysis
reveals the deceleration in area and yield in sesame
and soybean, respectively. The power of technology
(yield) in sesame and the area expansion in soybean
contributed to the acceleration in production growth
for these crops.

To examine the extent of contribution to the change in
production (triennium ending 2022-23 over triennium
ending 2002-03) through decomposition approach,
the analysis revealed that for the total oilseeds, the
area effect (expansion in area) contributed 39.71%,
while the yield effect (power of technology) contributed
27.23% while the interaction effect (area expansion
coupled with yield effect) contributed 33.06%. In
castor, the change in production for the aforesaid
periods was attributed to interaction effect (41.96%)
followed by area effect (36.48%) and yield effect
(21.57%) indicating that sustained area expansion
coupled with the technology adoption enabled for the
change in production of castor in the state. Similar
situation prevailed in groundnut with interaction
effect, area effect and yield effect contributing to
47.60, 34.18 and 18.22%, respectively. In rapeseed-
mustard, the change in production was attributed by
area effect (42.08%), interaction effect (32.30%) and
yield effect (25.62%) signifying the complementarity
of area expansion and technology spread resulting
to the change in production. In soybean, the chief
driver for the change in production was area
expansion alone contributing to as high as 81.90%.
This warrants for technology infusion in soybean for
boosting the production in Rajasthan. In sesame, the
change in production was due to yield effect alone
contributing to as high as 82.16%. This calls for area
expansion through agro eco sub region approach for
giving a boost to the sesame economy in the state. In
linseed, though occupying a lower area in the state,
the area and yield effect contributed equally (36.93
and 36.19%, respectively) while interaction effect was
26.88%. Sustained efforts for area expansion of the
crop needs to be explored considering its growing

RISTRAT ¥ foretg=T weietl oy STIfRfht

gfeafed @afr & SRM, adH M FEEres! (2000-01
2022-23) H ISR § yq9 fiete & oy wehafs
qIfiep gfg R (ATSAR) et foieTe &=thel, Iare
TR SUTSHAT (M 2.66, 5.22 3R 2.49 Ufrerd) & aoit
fERITS | ST e fereTeT (IUT) o R Ieuter 3 SN
T 9Tfeh T & AR & TN A SIS &1 T Uil Tt &l
I 1T o 3reATaT, fafir= forere= o, 3R< & &, ScuTe
TR IUTCHAT &b T  HITSHR HHI: 6.01, 8.61 3R
2.60 HfTeTT o, FTohel! 7 6.81, 10.81 3R 3.75 Hfererd
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3.05 Tfcare T, TAT 37T § 4.56, 6.43 T=AT 1.79 Hfcrerd
o o & foreT 3R AR & & 3R ISt H hHen:
fiRTae &7 UdT Tera 81 foret F Hienfidht Hf afeh (Suen) ik
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importance in the industrial sector besides the rising
awareness of omega 3 fatty acid for pharmaceutical
industry.

Analysis of yield gaps and developing
suitable extension strategy for reducing
yield gaps in oilseeds

Potential districts for sunflower, sesame and
castor were identified based on the relative
spread index (RSl), relative yield index (RYI) and
the districts were categorized into four groups as
most efficient, moderately efficient, efficient and
inefficient. For sunflower cultivation, 15 districts
are classified as most efficient, 121 as efficient,
29 as moderately efficient and 27 as inefficient.
Similarly, for sesame, 26 districts are classified as
most efficient, 52 as efficient, 52 as moderately
efficient and 202 as inefficient. Furthermore, for
castor crop, 15 districts are classified as most
efficient, 5 as efficient, 20 as moderately efficient
and 110 as inefficient.

Extension of adoption of sunflower
production technology

A field survey was conducted in Andhra Pradesh,
Karnataka and Telangana to assess the level of
adoption of improved technologies of sunflower with
350 respondents and it was observed that majority of
the farmers (>70%) adopted recommended hybrids of
sunflower, applied fertilizers (68%), followed optimum
sowing time (64%), weed management (59%) and
plant protection (>56%). Lesser extent of adoption
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IR F ST STPRachdT & 3fTaT et & § g9d ad
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ST, 3RET T HHeT & fo1q, 15 Il BT Fa Pere, 5
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U A gffepd fepa T |

RO ScuTes HrEfiehl T STo=TT

MY YR, PTed AR AT H 350 SRS P
AT RO BT I~ Uil T SToTT & &R BT
3BT PR & foTY U QT FAderur fapaT T 3fR I8 <R
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Table 27: Farmers perceived constraints in sunflower cultivation / ﬁmﬁ#ﬂm@ﬁzﬁ@?ﬁ#w@aﬁwﬁm

Constraints / 3maxrer
Technical
Poor crop germination
Incidence of pests & diseases
Poor quality of soils
Agro-climatic
Moisture stress at critical stages of crop

Risk of crop failure/ yield due to biotic and abiotic stresses

Untimely rains during kharif season

Economic

High-input costs (diesel, fertilizers, agrichemicals)
Shortage of human labour

Low and fluctuating prices

Institutional

Problem of timely availability of seed

Inadequate knowledge about disease and pest management

Lack of extension services

Lack of awareness of improved oilseed technologies
Post- harvest, marketing and value-addition
Poor marketing system and access to markets

Lack of information about prices and markets

Low value addition

Garret Score / iIRe¥@R  Rank /Y&
50.88 Il
54.63 [
50.10 [l

59.00 I
48.73 I
49.87 Il

53.87 Il
48.25 Il
64.73 I

60.33 I
52.60 Il
54.50 Il
46.75 VI

57.25 I
52.32 I
54.85 Il
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for the practices such as application of B (23%),
optimum seed rate (24%) and organic sources of
fertilizer and pest management (31%) was observed.
The perceived constraints expressed by the farmers
in sunflower cultivation include: technical (incidence
of pests and diseases), agro-climatic (abiotic stress),
economic (non-remunerative and fluctuating prices
for sunflower), access to market and post-harvest
constraints (Table 27).

Frontline demonstrations (FLDs) on oilseeds
and other extension activities

In order to show the productivity potential and
profitability of improved technologies, 7510 frontline
demonstrations (FLDs) on four oilseed crops (sunflower,
castor, safflower, linseed), oilseed based farming
systems and area expansion of sunflower in paddy
fallows in collaboration with ICRISAT were conducted.
Maijority of FLDs (6860) were conducted during rabi
and 650 FLDs were conducted during kharif season.
The conduct of demonstrations were coordinated and
organized by various oilseed Institutes, Directorates,
AICRPs and their respective centres and ICRISAT.
Around 50 training programmes were organized for
farmers, input dealers, extension officers, extension
workers efc.

FLDs conducted on sunflower during rabi
2022-23

Four hundred and thirty (430) FLDs on sunflower
(Fig. 75) were conducted during rabi 2022-23 in
Siddipet district of Telangana State in collaboration
with the farmer producer organizations (FPOs). Soil
application of elemental sulphur @ 25 kg/ha increased
seed yield of sunflower by 13.9%, no cost technology
of optimum spacing (60 cm x 30 cm) enhanced
sunflower seed yield by 5.6% and foliar application of
B @ 0.2% increased seed yield of sunflower by 15.1%
as compared to farmers practice. Bee keeping was
introduced in Chandlapur, Chinnakodur, Metpally,
Machapur and Laxmidevipally villages. Bee keeping
increased sunflower yield by 14.7%, apart from
additional income through honey (Table 28).

AT T &R (24%) TR IdRS 3iR Pl Yo & Afddw
AT (31%) ST TGeraT BT STt AT 7 S TS
RO T AT A AT GIRT 2k T TS b qrered
o JepIDT (HICT 3R A DT T, PR-SaR] (3D
), 3TRIG (RO & foTg TR-emeRT 3iR IAR-aed
gl HIHcT), IR T UgT AT Pls S a1 DI qramg
onTfeyet &l

faeteT @ik o= fRRaAR TfIfIfRrY wR spmfes
fermooT (qgeret)

I TN ScuTadhe & 31iR ST g
& for, 3fopdic & Feam A IR feTed waal (RFIE,
3RS, PgH, 3fereh), feieTe ST Wil yorferdt 3R
&1 T ORelT 9 H RO &b A IR 1R 7510 31udifch
frouuT (TRveren) SRR by Tl STfyaier whverer
(6860) & & SR AT BT T 3R 650 THUTS!
GNP ARy & SR SRR by Tv) fFA=euont @ fafteT
foreTeT TR, SeTTera, TaTStaRaY 3fR S9eh Heifer
HaT 3R STSHIARAMETACT gRT FHf~ad 3R o
e Tl fohRarT, $TYT Sier, faRaTR tferepTiva, R
BHRIGATIN M & oY FFTRT 50 Tfereror BRI mrnfoTa

fepg Ul

V&l 2022-23 & SR AROTET UR 3nydifeh feragor

AT IcUTE® TS (THUTRM) & AEINT I AT 5T
& RrEie et ¥ 78 2022-23 & SRF JIHET R IR
T AT (430) THUETST ST foby Q) FaT 7 25 T/
IR BT &R Y ferice TewR b ST I IO
T d15T IS F 13.9% T i g3, I8 U (60 JH x
30 Q) b foMT STRTC aTedt eprilep A GRoTYRT & &It bl
IS A 5.6% DT g 83 3R aRT P 0.2% DI &R quffy
SFIYRANT ¥ 1T &t Tgfer T JormT & ot T &t
ST H 15.1% BT If& 31 ey, f=Treprey, deuee,
HTETYR SR dAeHied et el ¥ HgHed! qier g% febar
TN FYHERET et A 28S DT HAfIRE 3T & 3T,
RO T SUST H 14.7% I i &3

Table 28: Productivity potential and profitability of component technologies in sunflower / Wﬁ'

Tew Henffma h ScuTadhdT ST SR aTvmET

MecEE sehe(i yield
/ha) /
Technology / FLDs (No.)/ 9
2 C VL iR ST (femam
IT FP

Soil application of S 55 2050 1800
Optimum spacing 75 1900 1800
Foliar spray of Boron 100 2100 1825
Bee keeping 200 2150 1875

Increase in seed

yield over FP (%) /  ANR (Rs./ha)/ Eg?%;'/ﬂ'
TR (%) TR ST IS QU (BN
Fafe T FP
13.9 15000 4.90 4.47
5.6 6400 4.42 419
15.1 16600 5.17 4.67
14.7 16850 5.19 4.66

IT = Improved Technology; FP = Farmers’ Practice; ANR=Annual Net Returns; BCR = Benefit Cost Ratio.
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Optimum spacing in sunflower

Capacity building of scientists of AICRP
centres in Public Financial Management
System (PFMS) mapping

Capacity building programmes were conducted to
train the scientists of AICRP centres in PFMS mapping
for effective fund releases towards conducting FLDs
and other extension activities. Three trainings and
hands-on experience programmes were organized.
More than 50% of the centres have completed the
mapping.

Agri-drone Project

The Agri-drone was calibrated and tested in
demonstration plots of oilseed crops viz., groundnut
and sunflower (Fig. 76). As part of the project,
demonstration of Agri-drone technology in villages of
Siddipet, Ranga Reddy and Nagarkurnool districts was
taken up for spraying of Agro-chemicals in oilseed
crops. A total of 250 ha demonstrations in sunflower,
paddy and castor were undertaken.

Fig. 76: Agri-Drone demonstration -B/KNO, spray in Chinnakoduru, Siddipet district (15/03/2023)
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Bee keeping in sunflower
Fig. 75: FLDs conducted in sunflower
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Py aRATorT

PY-SI DT &FdT BT T AR WReoT et et SRy
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Agri-drone spray with Boron and KNO,
in sunflower

Demonstration of Agri-drone technology (spraying
of Boron/KNO,@ 2g/1) was taken up in 125 ha of
sunflower crop in farmer’s fields of Chinnakoduru
and Metpally villages of Siddipet (Fig. 76).

Agri-drone spray with Fipronil on paddy
In  Chinnakoduru and NarayanRaopet mandals,
extensive damage occurred due to paddy stem borer
during rabi. Despite repeated sprays with several
pesticides, farmers were not able to control the pest.
Under the Agri-drone project, the effective insecticide
viz., Fipronil 5% SC @1000 ml/ha was supplied to
the needy farmers and drone services were made
available which resulted in effective and timely control
of the insect pest in 110 ha of paddy (Fig. 76).

Agri-drone spray on rabi castor against
sucking pests

Due to unseasonal and continuous rains during the 3™
week of March, there was a rise in humidity leading
to increased infestation of sucking pests (Jassids and
whitefly) in castor. The crop was in secondary and
tertiary spike stage with inferspaces occupied by
branches of the crop making it difficult for manual
spraying. A drone demonstration was conducted in 15
ha castor fields in association with RARS, Palem, local
Agricultural department officials and the insecticide
Thiomethoxam 25 WG @ 100g/ha was sprayed for
effective and timely pest control.

Farmer FIRST Programme

Competitive oilseeds production
technologies for improving profitability
and socio-economic conditions of small
holders in rainfed oilseeds production
system of Telangana

The activities undertaken under the project
envisaged on enhancing the farm level productivity
and income through various on-farm and off-farm
interventions.

NRM module

The activities under NRM module emphasized on
aspects relating to reducing the negative externalities;
minimizing quantum of inorganics; use of bio
inoculants as seed treatment; INM; contour cultivation;
ridge and furrow method of cultivation for soil and
moisture conservation.

Bio inoculants as seed treatement: With the multiple
objective of reducing the cost of inorganic fertilisers
by making available the phosphorus fixed in the soil

PR A GO § IRM SR greiRem
ATSee @ s

RYEe & fRrTeigo iR AeUeet el &b bl & el 5
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to the plants, for fixation of atmospheric nitrogen and
to address the issue of soil borne pathogens; seed
treatment with PSB, Trichoderma and Rhizobhium
were taken up in pulses and groundnut under both
kharif and rabi seasons (Fig. 77). The interventions
include: application of Trichoderma harzianum as seed
treatment @8-10g/kg seed (225 ha/423 households)
in oilseeds and pulses; PSB as seed treatment @10g/
kg in redgram, greengram, blackgram, sorghum,
sesame and groundnut (120 ha/238 households);
Rhizobhium @10 g/kg seed for pulses (88 ha / 254
households); Rhizobhium NV strain in groundnut (8
ha/15 households).

Contour cultivation/soil and moisture conservation
in redgram: Contour cultivation for moisture
conservation /ridge and furrow method replacing line
sowing method in red gram (45 ha /92 households)
led to productivity enhancement of 13% resulting to
additional net returns of Rs. 6325/ha.

Integrated Nutrient
Management  (INM):  INM
in rabi groundnut under the
tribal ecosystem led to average
productivity of 23.06 g/ha
resulting to additional net returns
of X 75250 /ha.

Diversification under paddy &
eco system: With the objective
of diversification under paddy
eco system, the technology
assemblage of sorghum hybrid (CSH-41) under
Zaid (2022-23) in situations of low water table led
to average productivity of 22.87 g/ha providing
additional net returns of ¥ 40488/ha over the
operational costs.

Cropping system module

To expand adoption and reinforce the seed village
concept under the newly released groundnut variety
TCGS-1964 (introduced into the project during
2022-23), initiated early kharif demonstrations with
technology integration in the tribal hamlet. This
effort resulted in an average %
productivity of 23.84 q/ha, &
generating  additional net K%
returns of ¥ 1,08,355/ha. This &
endeavour enabled availability
of the aforesaid cultivar for 90 ha
during the ensuing rabi season.

Moreover,  the  technology

women farmers

I Fig. 78: Mﬂonitoring of sfqnaing crops of
paddy and redgram
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infusion in green gram - groundnut sowings during
late kharif in the tribal hamlet (43 ha/ 95 households)
aimed at weather resilience, ultimately yielding an
impressive overall system net returns of Rs. 1,12,551/

ha.

Technology assemblage in kharif paddy resulted
(Fig. 78) in average productivity of 33.33 g/ha
resulting to additional net returns of Rs.15145/ha;
while in redgram, the average productivity was 8.87
g/ha resulting to additional net returns of Rs. 4890/ha.

Convergence and linkages were established with
NABARD, Tribal Development Corporation, NGOs,
[IMR, PJTSAU and value added ployers for exposure
visits, capacity building and W

technical advice. 3

Handholding the FPC: Provided
all technical and logistic support
for creation of detailed project <4
proposals, business development =
plans and providing periodical |
training programmes on the |
importance of input and output |
marketing, value addition, crop
diversification and use of bio
agents for better soil health.

-

Women empowerment:
Customised programmes were
provided to women (Fig. 79)

towards creating awareness on Fig. 79:

the verticals for value addition of
pulses and oilseeds.

Marketing and value addition: With the objective
towards doubling farmer’s income, pilots on marketing
and value addition were initiated under the project.
Value addition from redgram to dal enabled additional

net returns of Rs.3650/q (24 q/9 households).

PME Cell

Priority setting, Monitoring and Evaluation (PME)
Cell

The PME cell has facilitated the review of the progress
of ongoing research and developmental activities
by the Research Advisory Committee (RAC). It has
also facilitated the review of experiments carried
out in the institute and externally funded projects in
the Institute Research Council (IRC) meetings. The
proposals for thesis/project works of 12 Internship,
13 M.Sc. and 10 Ph.D. students were processed. The
Institute Publication Committee has processed 63

apacity building and Meeting
on women empowerment in verticals and
entrepreneurship
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manuscripts (13 Research articles, 3 e-publications,
3 Book chapters, 1 popular article, 3 books and
40 Abstracts/lecture notes) for publication. The
Institute Technology Management Unit (ITMU)/NAIF
maintained the database of technologies having
commercial potential and IP assets. It has facilitated
the transfer of technologies (DOR Bt-1 WP, Th4d, Bb
30% SC and TilhanTec ICH-5, castor hybrid) to 4 firms
during the reporting period. Four agreements were
done with different firms (Coromandel International
Limited, Mankind Agritech Pvt Ltd., New Delhi, Inera
Cropscience Pvt. Ltd, Rayalaseema Agri Producer
Company Ltd.) for contract and collaborative research.
Eight tripartite agreements were done between TNAU,
VNMKYV, GKVK, UAS-Raichur, Dr. PDKVY, UAS-
Bangalore, NDDB and other ICAR Institutes and other
public agencies for commercialization of sunflower
hybrids (COH-3, LSFH-171, KBSH-85, RSFH-1887,
RSFH-700, PDKVSH-952 and KBSH-78). A MoU was
signed with 9 State Agricultural Universities/ other
Universities for facilitating institutional research and

students training and research.

Agricultural  Knowledge

(AKMU)

Management  Unit

The institute website is updated at regular intervals
with information on the happenings at the institute,
job vacancies, technologies developed, trainings
organized, consultancies provided and so on. The
website is enriched with the photographs of the events
organized at the institute. The website is maintained
as per the GIGW guidelines. The online meetings,
webinars and conferences are facilitated by the AKMU

unit.
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AICRP on Oilseeds /

frere T uR 31Raet WReT wafrae sr=ig™ aRaeT

ICAR-IIOR is mandated to conduct research on
six annual oilseed crops, four of which are edible
namely sunflower, safflower, sesame, niger and have
immense potential as high quality edible oils and two
industrial oil crops viz., castor and linseed with unique
industrial uses and for export as seeds. These crops
have proven potential for hybrid/varietal development
and quality improvement to cater to niche markets and
organic cultivation both for domestic use and export
promotion. The stagnating productivity due to biotic
and abiotic stresses, quality and value addition are
being addressed at strategic locations jointly with the
multidisciplinary team of scientists working in different
SAUs under four different AICRPs namely castor,
sunflower, safflower and linseed, while sesame and
Niger are being addressed separately by the Project
Coordinator, located at INKVV, Jabalpur.

ICAR-IIOR  plans, conducts and  coordinates
multidisciplinary research on the four crops to develop
technologies for enhancing productivity in various
agro-climatic  conditions/regions/zones.  Currently
there are 40 regular centres with 120 scientists
working at strategic locations in four different AICRPs
spread across the country besides few voluntary
centres as additional test centres and for validation.
Researches are conducted on crop improvement, crop
production and crop protection aspects in addition
to organizing Front Line Demonstrations (FLDs) on
improved technologies. Besides, AICRP on linseed has
also a unique centre (BVDU, Pune) working on value
addition to promote linseed as a crop of nutraceutical,
pharmaceutical and functional properties. The salient
achievements made in all the four AICRPs during
2022-23 in respect of the four important aspects
viz., improved varieties notified, crop production and
protection technologies and value addition in linseed
are presented.

Improved varieties/hybrids notified in
castor, sunflower, safflower, linseed

A total of eight varieties/hybrids have been released
and notified in three oil seed crops for different states
and production systems viz., sunflower (2), safflower
(3), linseed (3) and the details of which is provided.
Among these varieties, three were of central and five
were state releases (Table 29).

HIPIII-ARAI fIeTe STag A Bl ©: difie fiete
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Table 29: Notified varieties/hybrids of sunflower, safflower and linseed / W, WQ? ITeTAY Y aﬁngj%m

et | R
P Average  Maturity Oil
= Hybrid/variety- NOHNT-G; - Developed vield duration  content. Salient features Recommended states /
No./ "} L[ by/  (ka/ho)/  (days)/  (%)/ / _
wow o fE T Ry Ry ST SuS oRuwEer 9o ST e T argeffirer roa
AL (frmReeR 3@t (%)
Sunflower
1 Tilhantec- 8 (E) ICAR-IIOR 2000-2650 95-100  39.0- Resistant to Uttarakhand, Jammu
SUNH-1 03.01.2022 41.0 downy mildew & Kashmir, Gujarat,
and moderately  Maharashtra, Karnataka,
resistant to Andhra Pradesh,
leafthopper Tamil Nadu
2 PSH 2080 8 (E) PAU Ludhiana 2440 97 43.0 High seed yield  Punjab for spring season
03.01.2022 and high oil
content
Safflower
1 Raj Vijay 1056(E);  RSKVV, Indore 1726 127-132 333 Madhya Pradesh
Safflower 18-3  06.03.2023 (Madhya
(RVSAF 18-3) Pradesh)
2 Parbhani Suvarna  1056(E);  VNMKY, 1549 124-126  30.9 Maharashtra
(PBNS-154) 06.03.2023 Parbhani
3 Raj Vijay 4222(E); RSKWV, 1746 127-131  39.0 Moderately Karnataka, Maharashtra,
Safflower 18-1 25.09.2023 Indore resistant to Telangana,
(RVSAF 18-1) Fusarium wilt Andhra Pradesh, Madhya
Pradesh,
Chhattisgarh, Jharkhand
Linseed
1 Varsha Alsi 2 1056(E);  IGKY, 1175 145 34.3  Moderately For rainfed cultivation
(RLC-171) 06.03.2023 Raipur resistant fo rust,  in Himachal Pradesh,
wilt and budfly  Jammu and Kashmir,
Punjab, Jharkhand,
Uttar Pradesh, Assam,
Bihar, Nagaland
2 Prabhakanth 1056(E); UAS, 799 105 39.0 Moderately Karnataka for rainfed
(DLV 6) 06.03.2023 Dharwad resistant to cultivation
powdery mildew
3 Birsa Tisi-2 1056(E); BAU, 1383 129 37.0  Resistant to wilt, Jharkhand for irrigated
(BAU-14-09) 06.03.2023 Kanke Alternaria blight, conditions
powdery mildew,
rust and budfly
Crop production and protection WX el Scula- Gﬁ'\'g'\'&nl;l‘]%ﬁﬁlﬁ?m

technologies recommended

As the mandate crops of ICAR-IIOR are grown
mainly under rainfed conditions either in kharif
or rabi season, the production technologies like
crop geometry for maintaining optimum plant
population, weed management, inter cropping for
risk mitigation, nutrient/resource use efficiencies
to make the system profitable and integrated crop
protection measures involving bio-control agents
and cost-effective chemicals are priority areas
and accordingly experiments were formulated
and conducted over three years (Table 30). The
technologies which emerged after three years of
experimentation crop-wise are presented for further
adoption and popularisation.

TYfch AT T ARILAT Hofel J&F B9 A auf TR
uRRfET & a7 @ Wi aT ¥&t AT F IS e §
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3R ARTC T AT A Jeh ThigaT el R&T SURT
STIfHehaT dTet & & 3T ST b SFJAR YN (IR feby 7
3IR <l Nt &R oY | hAet-aR i+t a < SRITT o a1
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Table 30: Recommended crop production and protection technologies of castor, safflower and sunflower / 3RS,

TR SR GROTET P SRIRIT et IcUTET 3R ARET0T Hrenfifpar
Technology / witenfirdt

Castor

Plant geometry

In Saurashtra region of Gujarat, adopting plant geometry of 150 cm x 60 cm and supply
of N (75%) through drip-fertigation at 0.8 Epan realized higher castor (GCH-9) seed yield
(3407 kg/ha) with higher profitability (B: C ratio 3.41)

Inter cropping

Application of 10% dung slurry + 2% urea solution + 0.5% SSP+microbial consortium @
1 kg/tto shredded castor shell and stalk resulted in well decomposed manure, rich in major
(N-1.68%; P-0.32% and K-0.52%) and micro nutrients under ex-situ conditions
Underrainfed conditions of Bengaluru, adoption of castor + finger millet (2:4) intercropping
system resulted in higher castor seed equivalent yield (1254 kg/ha), with higher profitability
(B:C ratio of 3.39).

Disease management

Seed treatment with combination fungicide Tebuconazole + Trifloxystrobin 75 WG @
0.4 g/kg seed was found effective in reducing the wilt incidence and for high seed yield
Insect pests management

Application of Spinetoram 11.70% SC @ 1 ml/I or Thiacloprid 21.70% SC @ 1 ml/| for
management of lepidopteran pests (semilooper, Spodoptera litura and hairy caterpillar)

Application of Cyantraniliprole 10.26% OD @ 1 ml/I or Thiacloprid 21.70% SC @ 1 ml/I

for management of sucking pests (leathopper, thrips and whitefly)

Application of bicinsecticides viz.,, DOR Bt-127 SC formulation @ 3 ml/I or commercial
Btk formulation @ 1 g/I for management of lepidopteran pests (semilooper, Spodoptera
litura and hairy caterpillars) in castor.

Safflower

Selective mechanization

Selective mechanization (sowing, intercultivation, spraying and harvesting) reduced the
cost of cultivation (17%) with marginal seed yield improvement

Cropping system based plant geometry

Four rows of green gram/BBF x 100% RDF (P through SSP) and three rows of safflower/
BBF x 50% RDF + Azospirllum + PSB on BBF with zero tilled safflower for green gram-
safflower cropping system is recommended for obtaining 51% greater system productivity
than farmer’s practice with flat bed and RDF

Integrated disease management

Seed treatment with Penflufen 13.28% w/w+ Tryfloxistrobin 13.28%w/w FS @ Tml/kg
seed or biopolymer based Trichoderma harzianum Th4d @ 10ml/kg is recommended for
effective management of Fusarium wilt (50.2% to 77.6% disease control over untreated)
and Macrophomina root rot disease (35.3% to 80.5% disease control over untreated) and
resulted in higher seed yield (52.1% to 219.6% increase over untreated) under dryland
conditions

Sunflower

Management of foliar diseases

Seed treatment with Salicylic acid @ 100 ppm + foliar spray of Salicylic acid (SA) @ 100
ppm at 30 days and 45 days after sowing for management of Alternariaster leaf spot and
powdery mildew

Seed treatment with Imidacloprid 600FS @ 5ml/kg seed and foliar spray with Diafenthiuron
50WP @ 1g/I at 30, 45 and 60 DAS for the management of SND

Seed treatment with Carbendazim 12% + Mancozeb 63% @ 2g/ka seed followed by two
foliar sprays with Difenoconazole 255 + Propiconazole 25% @ 0.25ml/I (1¢ spray at the
onset of the incidence or 45 days affer sowing and 2" spray 15 days after 1 spray) for
the management of Alternariaster leaf spot

Centre / &g

Junagadh (Gujarat)

SK Nagar (Gujarat)

Bengaluru (Karnataka)

Palem (Telangana)

Palem (Telangana),
Yethapur (Tamil Nadu),
SK ' Nagar, (Gujarat)
Palem (Telangana),
Yethapur (Tamil Nadu),
SK Nagar (Gujarat)
SK Nagar (Gujarat)

IGKV, Raipur (Chhattisgarh)

PJTSAU, Tandur (Telangana)

Solapur, Parbhani (Maharashtra),
Tandur (Andhra Pradesh),
Annigeri (Karnataka),

ICAR-IIOR, Hyderabad
(Telangana)

Bengaluru, Raichur, (Karnataka),
Coimbatore (Tamil Nadu),
Nandyal (Andhra Pradesh),
Akola (Maharashtra)

Bengaluru (Karnataka)

Bengaluru (Karnataka)
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Committees / afafaar

Research Advisory Committee / IR WellghR AfHfer

Dr. S.K. Rao Former Vice Chancellor, Flat No. 118, Jasmine Towers, L&T Serene Chairman
County, Gachibowli Village, Serilingampally Mandal, Ranga Reddy District,
Hyderabad-500032, Telangana

Dr. S.R. Bhat Retd-Principal Scientist, Flat G 340, Brigade North Ridge, Kogilu Main Road, Member
Yelahanka, Bangalore-560064, Karnataka.
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Extension and other Outreach Activities /

Activities under Tribal Sub Plan (TSP)

Rajasthan

ICAR-IIOR has initiated out-reach programme on
TSP for the first time in Rajasthan during 2023-24 in
collaboration with School of Agricultural Sciences,
Dabok, under Janardhan Rai Nagar Rajasthan
Vidyapeeth  (JRNRV), Udaipur.

Two indigenous oilseed crops
i.e., safflower and linseed were &
introduced in Rayila and Maal ki &
Toos tribal villages in two blocks &
viz., Bhinder and Vallabhnagar,
Udaipur District, Rajasthan State.
The bench mark survey in the
target areas revealed primarily
a notable gap in farmer’s awareness and knowledge
regarding the cultivation practices of safflower and
linseed. Secondly, lack of access to quality seeds and
agricultural inputs was a significant hurdle. As part
of the programme, improved varieties of safflower
(RVSAF 14-1 and RVSAF 18-1) and linseed seed
(Pratap Alasi-4 and KBA-4) were supplied to the
beneficiary farmers. The farmers were supported by
supply of need based inputs viz., quality seed, urea,
SSP, bio fertilizers (Azotobacter, PSB) and pesticides.

Andhra Pradesh

ICAR-IIOR in association with DAATTC of ANGRAU
at Araku valley Mandal of Alluri Sita Romaro|u district
of Andhra Pradesh in association @
with KVK, Rastakuntubai, |
Vizianagaram district, conducted P
awareness  programmes  on
cultivation  of  oilseeds and
training programmes on
integrated crop management in

niger. About 300 farmers got [ 7.,
benefited under this programme. p“.“’“‘;‘;’:”

frESCHR T

Maharashtra, Chattisgarh and Jharkhand

Under AICRP-linseed, total of 400 demonstrations
on linseed were conducted in tribal areas of Nagpur,
Maharashtra  (250); Raipur, Chhattisgarh (50)
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.. Total Beneficiaries

Training / uferemr Venue / SRIHH BT T - e Date / kg

Soil health management and organic Makavaram of Munchingiputtu 50 Tribal farmers October 06,

practices (M), Alluri Sitharama Raju Dist. 2023

ICM in niger Araku Valley, 50 Tribal farmers November 02,
Alluri Sitharama Raju Dist. 2023

Bio control approaches in pest and Bodimela of Dumbriguda (M), 50 Tribal farmers November 30,

disease management in oil seed crops  Alluri Sitharama Raju Dist. 2023

Latest production  technologies in Rastakuntubai, Vizianagaram 150 Tribal farmers  November 30,

oilseeds Dist. 2023

and Kanke, Jharkhand (100) with the objective of
empowering the ftribals economically in linseed
growing areas through supply of quality seed,
need based inputs and other productive assefs.
Improved technologies of whole package under
rainfed, irrigated and Utera condition increased the
linseed yield by 72.38%, 37.03% and 22.17% and
fetched an additional net income of Rs. 7879, 6257
and 3310/ha with IBCR of 3.43, 2.29 and 2.08,

respectively.

Activities under Scheduled Caste Sub

Plan (SCSP)

SCSP activities were implemented in six statesviz., Andhra
Pradesh, Chhattisgarh, Karnataka, Maharashtra,
Telangana and West Bengal g

during 2023 and a total of 870 &
SC farmers directly and >1200 -#,
SC farmers indirectlly were ¥
benefitted through participation in
awareness programmes, Visiting
the demonstration plots of crops
and training as entrepreneurs. S5
Three kisan melas/kisan diwas “22=
were organized at various locations. In order to train
SC communities and develop their entrepreneural
skills in value addition in oilseeds, one oil expeller was
established at Annigeri centre.

Various capacity building programmes on value
chain development in oilseeds, improved production
technologies for realizing better yield potential in
oilseeds, value addition and marketing in oilseeds,
bee keeping in sunflower, promotion of FPOs in
oilseed crops was organized. Demonstrations were
conducted on production technologies in oilseed crops
in safflower variety (ISF-764) and castor hybrid (ICH-
66). Small farm implements such as battery operated
sprayers, tarpaulins, drums and crates were provided.

Activities in NEH Region

Organic cultivation of linseed in Sikkim conditions
resulted in significant highest seed yield (746 kg/ha)
for variety Priyam followed by LSC-93 and RLC-153.
Maximum stover yield was recorded in Priyam (1605

gREafRiar $T SMYRT & ATed™ § el D &A1
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kg/ha) which was statistically at par with Sekhar but
significantly higher than other varieties. Biological
yield (2351 kg/ha) was significantly higher in Priyam
followed by LSC-93.

Demonstration of sesame variety (Tripura
Sipping) in different locations of Tripura

In Tripura, demonstrations were conducted in 180
farmer’s fields and a high yielding variety, Tripura
Sipping (developed by ICAR, Tripura Centre) was sown
in aspirational districts viz., Khowai, South Tripura and
Dhalai. Recommended doses of fertilizers + 5t FYM
+ Lime 300 kg/ha was applied and provided life
saving irrigation. The average seed yields ranged from
1.12 to 1.26 t/ha and the seed was sold at Rs. 200/-
per kg and farmers earned annual income ranging

from Rs: 75,000-90,000/- per annum.

Participatory sesame seed production in
Nagaland

Training cum farmers’ Participatory sesame seed
production programme was conducted during March
2023 to encourage farmers for taking up quality
seed production to meet local seed demand. Also
advised to adopt high yielding and short duration
varieties namely Amrit and Prachi, which are suitable
to Nagaland conditions followed
by crops viz., Toria, pea, linseed,
vegetables etc. thereby utilizing |
the residual moisture present in
soil to enhance the farm income.

?’ SEED PHODUCTION
OF STSAME

Mera Gaon Mera Gaurav
(MGMG)

A Total of 42 visits were made by the MGMG ’reoms
covering nearly 2579 farmers in 40 identified villages
and the following activities were conducted.

Name of the Activity /

Varlery: Amrin

Prujoct: ALCRT an Ollseeds

No. of activities conducted /

e § prehT 3rferep offl M & Sifdes JuT (2351 fabam
BICIR) PIT AP AT TS RIRAD 918 Tewwawi-93 &r
T &I

Broxr & e vt 7 R & e (Brawr
Rafem) @t fegor

PIQRT , 180 foaml & Wl 7 Feuvr SR g g
ﬁ?ﬁwéﬁrwﬁﬁw FgRT RIS (wTepargy, AIgRT
% GRT [IIA) BT 3TTepial Rl SRy @rars, famor HigRT
3R gl o FRIT T IIRPT DI SR TR + 5 T
THATSW + 300 fFAR™ AT Uy S9eaR STl TIT 3iR
ST e Rims Ue & 11 3T i IuST 1.12
1.26 T UfcY gacaR & diar off 3R i @ 39 200/- Tfer
T $F X & 99T AT iR fHAT @Y ey av Ty
75,000-90,000/- T T aTfYeh 37T UTH &S|

ATTTeiS § YR faet Sier Seute uR ufdreror
T &7 I AN BT YRT A & fo1q JorEgur e
ST & foTy fhaTT T HeaTfee < & AT, 2023 &
SR wifareror g fpar arieRY foret S Scate BRI
STRINTA fepaT T 31fRYeh SUST S aTetT 31X & 3rafer areft
e SRY Qe a1k TITeh, SiY AAFTTete ot aRReefr & forg
B AT DT IR bl +ff FefTe & s, R iy oy
IeM & forg gl 7 HiSE erERe
Tt BT SUANT T ST Hepl

HRT e ART TR (AT
IR g AT ITRT SHE T 40 FIfFT
§ Tar AT 2579 fhAmT @
SMAeT Rl 8U et 42 SR b iR
frferRaa fcrfafrar smanfore

No. of farmers benefitted/

wferffr @t A smanfire rffafmay 6t wear arTfeae frm it wear

Visit to villages (by all teams) 42 811

Interface meeting/ Goshthies 18 402
Demonstrations conducted 50 95

Mobile based advisories 96 734
Literature support 13 172
Awareness programmes 21 365
Total 240 2579

Capacity building programmes conducted / &™aT T SR s
Trainings/ Field days/Workshops/ Capacity building under SCSP/ TSP/ Seed/ NEH/ FFP

S. . No. of
No. Name of the training programme/ Ve Date / Stakeholders /  beneficiaries/
P, RTEOT STdee BT AT T frtien ReeIesT et 6t

dEar

1 Orientation training programme on sunflower TSSDC, Hyderabad,  January 06, Staff of TSSDC 18

hybrid seed production technology Telangana 2023
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S. .. No. of
No. Name of the training programme/ Venue / Date / Stakeholders /  beneficiaries/
P, STRTETOT PRI 1 A LI ftie RFEITR e

qE=ar

2 Training programme on “Value addition of edible ICAR-IIOR, Hyderabad February  District Project Managers 48

oils” to District Project Managers (DPMs) and 21,2023 and Assistant Project
Assistant Project Managers (APMs) of Telangana Managers (APMs) of
Sustainable Rural Livelihood Mission, Telangana Telangana SERP
3 ICAR sponsored Short Course on Recent ICAR-IIOR, Hyderabad February  Faculty of SAUs 20
developments in organic production of oilseeds 21- March
for ushering productivity, soil health and export 02,2023
4 Training programme on “Value addition of edible ICAR-IIOR, Hyderabad March 03, District Project Managers 47
oils” to District Project Managers (DPMs) and 2023 and Assistant Project
Assistant Project Managers (APMs) of Telangana Managers (APMs) of
Sustainable Rural Livelihood Mission, Telangana Telangana SERP
5 DAESI training for input dealers and farmers Farmers Training September Input dealers and farmers 25
Centre, Rajendranagar 05, 2023
6 Training programme for the safflower and linseed School of Agricultural ~ October  Safflower and linseed
farmers under TSP Sciences, Dabok, 7-8,2023 farmers
Udaipur
7 Training programme on “Technology adoption,  ICAR-IIOR, Hyderabad November Defence personnel 39
seed production, value chains, soil testing and 03, 2023  under Jai Jawan Kisan’
mechanization” programme sponsored
by Directorate General
Reseftlement (DGR),
Ministry of Defence,
Govt of India
8  Orientation training programme on castor hybrid Cherkur (v) November Farmers, Seed Producers 60
seed production technology Veldanda (M) 21,2023

Nagarkurnool Dist.

Telangana

Training program on technologies for
increasing oilseed production

ICAR-IIOR, Hyderabad, organized a five days farmers
training course on “Technologies for Increasing
Oilseeds  Production  in
Odisha” during September
26-30, 2023. Fifty farmers [
from  Kalahandi  district
of Odisha participated in
the training. The training
comprised interaction |
with scientists, classroom
lectures, discussions, field
and museum visits and visitto
ICAR-IIMR. Further, farmers =
were advised to form farmer
producer organizations
(FPOs) and avail the benefit
of government schemes and
programs. Farmers were “E& S. 8
assisted installing the =
mobile application “E-TILHAAN" for comprehensive
information on sunflower and sesame.

of

in

Workshop on area expansion of sunflower
in paddy fallows

ICAR-IIOR, Hyderabad in collaboration with ICRISAT

is implementing the program on area expansion

fireTe™ ScueH @Y seM & fav Henfifea «w
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of sunflower in paddy fallow of Assam, Bihar,
Chhattisgarh, Jharkhand, Karnataka and Odisha
funded by DA & FW. A workshop was organized (hybrid
mode) to identify suitable areas within the above-
mentioned states and the technologies including the
hybrids for large scale demonstrations in an area of
2500 ha (on November 24, 2023). The scientists
working on sunflower at ICAR-IIOR, representatives
of public and private seed production agencies/
companies, scientists of AICRP centres, ATARI and
ICRISAT participated in the workshop. Dr. G.D. Satish
Kumar highlighted the importance of value chain
development for popularization of sunflower in paddy
fallows.

Dr. R.K. Mathur, ICAR-IIOR emphasized the need to
utilize the paddy fallow areas to popularize oilseed
crops and more particularly sunflower and urged the
participants to include bee keeping for enhancing the
yield of sunflower and additional income to farmers.
The scientists of ATARIs informed the potential areas/
districts in each of the states and the constraints
faced by the farmers in sunflower cultivation.
Dr. A. Ashok Kumar, ICRISAT highlighted the successful
conduct of the demonstrations in paddy fallow areas
of Odisha during the previous year and emphasized
the need of market intelligence and marketing of
sunflower seed.

Field Day on “Promoting rabi castor
cultivation through best management
practices” under Tribal Sub plan programme

ICAR-IIOR, Hyderabad in association with RARS,
Palem, local Department of Agriculture officials
organized field day on promoting rabi castor through
best management practices in g

Avancha (v), Thimmajipet (M), ...
Nagarkurnool District on February
22, 2023 under Tribal sub-plan
programme. The objective of the [
field day was to demonstrate the [ i
potential of castor cultivation in 8
rabi under best management .
practices and impart awareness among farmers and
extension personnel. Hybrids, ICH-66 and PCH-111
were sown in 3 acres. During the meeting, battery
sprayers, tarpaulins and secateurs were distributed
to beneficiary farmers to facilitate easy management
practices. About 150 farmers were benefitted during
the Field Day.

Farmer Producer Organizations (FPOs)

Farmers’ mobilization continued in two farmer
producer organizations nurtured by ICAR-IIOR.
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Chinnakodur FPO registered 1074 farmers; and
Narayanraopet FPO registered 622 farmers as
shareholders. The business plan of the FPOs include:
input aggregation, output marketing, collective
services, crop diversification, bee keeping, seed
production, capacity building and output marketing.
During 2023-24, a turnover of Rs. 88,45,068/- was
achieved with a net profit of Rs. 6,32,968/- mainly
due to input aggregation and collective services such
as hiring of drones.

Crop diversification: The FPO farmers were motivated
and guided for crop diversification through a series
of meetings and training progrommes Around 1000
ha of sunflower was sown during | :
rabi 2023-24 in Chinnakodur £
and Narayanraopet mandals of B
Siddipet district, Telangana state
diversifying from paddy.

Intercropping of oil &
palm+sunflower: Two farmers
were motivated to take up
intercropping of sunflower in
one year old oil palm orchard.
Oil palm was planted with a
triangular spacing of 8.5 m x !
8.5 m x 8.5 m accommodating
140 plants/ha.  The space |
between the oil palm plants was
utilized for sowing of sunflower
with a spacing of 60 cm x 30 cm. Farmers were able
to harvest 1600 kg/ha seed yield of sunflower.

Capacity building: Various capacity  building
programmes viz., on-field, online and on-campus were
organized for the members and the office bearers of
FPOs with the support of TSSOCA, PJTSAU and ICAR
institutes. Field days and inferaction meetings were
organized to create awareness about the improved
technologies of oilseed crops. The maijor training
programmes were on business plan development
for FPOs, technology assemblage on paddy, maize,
crop diversification, techniques of sunflower seed
production, benefits of sunflower intercropping in oil
palm and seed production of paddy etc.

Value chain development in sunflower

ICAR-IIOR has facilitated in developing linkages for
value chain development of sunflower in Siddipet
district with the active involvement of the Chinnakodur
FPO. The sunflower field day and demonstration of
drones were conducted at Metpally village on February
15,2023. Around 300 participants including Scientists
from ICRISAT, PJTSAU, ICAR-IIOR, officials of NCDC,

Dlver5|f|c01|on of paddy W|'rh sunflower durlng
rabi season

Oil palm + sunflower intercropping
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60 3. 1. x 30 . 1. T 3 b AT
| T T T ROTET bt 1600
fohetam UfT gca” ST IusT o
T &

grqar fmfor ¢ Soauensiig,
¥ I 3R ySTRreRAY & forw Ul W, 3ifHersT
3R uRR & iR IR uaR & ear FHfor HrRismT
SN f3hT 1Y) foreTee weent Bl S1et Henfifdsar & IR
o SITRaecTT T T R b fo1q e e 3R aReg e
AT 33 AT DT TSi T HIRT&I0T BRI THUTAT P
foTT eIy IS [T, &, AT U= Henfidhy Faro,
et fafreferRur, YR & ST Ieura el Tebritep, el
TS & T RO BT SARBAA &b AT IR & F dioT
ITET 3T fawaT uR TR fbg 1y 2

SRS et sfge ot

TTPITY- AT T FRr=TTeplgR Tehdiiatl el wfeper ARy
& ATy RyEie el 7GRl & 9o 5eT f[Jery &
forq fofepot faepfRic Rt & e &1 81 famies 15 e,
2023 BT Heyeel! T  YROE! He faad iR T &1
fRATUT ST T M| Sfepdie, FoIeivany, HTgaru-
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agriculture  department, board
members of FPOs, farmers, .

NGOs, representatives of value i G
chain linked players such as A
apiary  entrepreneurs, inpuf.v
agencies, IFFCO and local |

leaders participated in the field
day. The participants visited

sunflower fields where foliar Dlsinbuhon of soil heulih cards to the FPO members

spray of boron with drones
was  demonstrated,  apiary

in  sunflower, intercropping

of sunflower in oil palm and =
demonstrations  on  improved
hybrids of sunflower. Director,
ICAR-IIOR emphasized the need
to improve the productivity of oil 5%
per acre and advised farmers to
go for intercropping of sunflower
and other seed crops in new oil palm plantations
during initial 3-4 years to realize additional income.
Dr. A. Ashok Kumar, ICRISAT lauded the efforts of
ICAR-IIOR in creating awareness on the nutrient
management and area expansion in sunflower in the
district and the need to upscale the model to other
districts. The Director Seeds, PJTSAU emphasized the
need for providing quality seed in time to the farmers
and expressed willingness for taking up farmers
participatory seed production with the involvement of
FPOs. Farmers actively interacted with the scientists
and officials during the session and clarified their
queries. Soil health cards and share certificates were
distributed to the FPO members.

Safflower Field Day
Afield day was organized to create awareness among
farmers, officials of agriculture department, FPO
members, scientists of PJTSAU
and other stakeholders in
Thirumalapur, Shabad, Ranga
Reddy district,  Telangana
State on February 13, 2023. §
Dr. R.K. Mathur, Director,
ICAR-IIOR advised the farmers
to adopt improved practices
and emphasized the nee
for value addition, branding

and marketing of safflower oil S8
thereby moving from selling
seed fo oil for higher profits to |
farmers. Ms. Geetha Reddy,
DAO informed about the ¥
potential for area expansion

of safflower during rabi season

Scientists wsnhng the sunflower fields

Bountiful cop of safflower variety ISF-764

L s ue ufaiE ek v

7 SaTel AR ST 300 SRR
3™ 9T foram w8 Raenfear =
& feag 5 yrr foram ey
T IROFET P WAl BT ERT b,
wﬁﬁﬁaﬁ?ﬁa?wﬁa%@aﬂa
ROl # AT oo, et
TS o JRSET PT IfRPAA T

ﬁﬁwmwaﬁ?wwﬁ@"rﬁ

TN e, JTpu- IRy
Uil U TIeT bt IeUTEehell § GER
PR T ITRIDAT IR SR T 3R
feRaTT 2T AfeiTReh AT TITH bR b
foTT QeI 3 37 4 a9t & SR Y
3 T TS FRTHT A QRO 1R 3

ST Bl DI AAREBAC AT

bl Hellg Ml S T 3D PAR,
STSATIARIATSTATE 7 el 7 GRoTgal 7 UIyeh ed TaeT
3R &7 AR &R ATRadha 4aT - 31k Aisa &l o
T ¥ IGT BT SARIHAT & oIy AIPAT- ISR P
SITRAT bl ARTET 2hl| Frieerep, 1T, Foieudey + i &t
I IR U ST JUTe BRI DT SATARIDBAT IR AR
&7 3R Tohial Pt AFfieRT & |Ter [yl dr TRy
3 15T ITUTET PR bl $TBT eh Dll FF b SR [T
T deTTepT TR STfRrepTRAT & TRy Afhe U A aTereiie i
3R 37O T8iT T THTET T fpATI Qe et T
ST TR TS 3R R A0 O fAde foby 7

HgH & ey

{13 WRERY, 2023 BT AT 1T & [T,
maTE, T XSS! frer H A, Elv‘f@rﬁ“TPT%BGT@EFIﬁIﬁ
E’Cﬁq"rsﬁﬂa@fr W%Wﬁ?ﬁ%ﬁ&ﬂﬁ
& ST STFRAedT UeT v & ol T
T et T AT fobaT 1T <.
3R, . "R, e, APHAIY-
TSR = oA T SR UG
SO T HeTTe & 3R PR el
N eragEar R SR e, Ry

Dlrefo, AR-IIOR and partiipanfs observm - .
d safflower variety ISF-764 AT @I 31fes o & o i

oot e g < AR AT Y,

BBQ B <ivel = et # vt arafts & 2w
A T T bl & AT &P BRUT
{337 &1 fAR T H9TeT & TR A
[ SR &1 3IR g el Y @



in the district due to its low cost of cultivation and
to create awareness among consumers regarding
the health benefits of consumption of safflower
oil. Participants visited safflower fields, where ISF-
764 variety was grown and observed the yield
potential and witnessed the utility of drone sprays in
safflower to address the recurrent problem of labour
availability for spraying due to the spiny nature of
the crop.

Global Millets and Safflower
Addition and Marketing meet

The meeting was attended by the farmers, FPO
members, scientists, representatives of marketing
companies and FMC companies. Importance of value
addition in safflower and branding the safflower oil
was highlighted by scientists. Dr. Sudhakar Nayak,
Manjeera FPO emphasized the need to produce quality
products, which should be of industry standards and
assured the farmers to provide the required market
support. Farmers expressed conern about not getting
remunerative prices fo safflower, which is hampering
area expansion of the crop. The representatives of the
private sector explained the importance of marketing
and assured to support the farmers in formalizing the
tie ups for marketing.

Value

Participants listening to Sh. Narendra Modi ji, Hon'ble Prime
Minister during the Global Millets event
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& dT TR UST Tl HRTIRRIT = PG b Wl T SRT
fepaIT, ST8T SATSTAU-764 foheee IS TS off 3fIR IuT et
BT DT fPAT TAT BHA DI BICER HPHT B PRI
THRT b FHTET o foTq PRIH S I fe5apTa T ST
Tl

It we (freie) SR PR qea ad 3R
o S

3R R dufRt & ufaffery T 9T form denferet
SRT P A 9o Fag iR A et B FfST &b qoa
TR HSHTeT STeT TRATl HSTRT ThUTAT & SF. JeThR AR -
TUrEITYUT JeUTE CRIR R bl JATALDT TR SR fT, ST
SEINT AT b IR BT w1M8Y SR AT I SA1aedD
ISR HERIAT YT R BT AT (Tl bt =1 g
&b BRI Hedl el i UR fRiaT e &1, STy ihefel
& foReaT o qreaT 31T RET 81 fAoh & o w5 fquor
& & DY THSTRIT 3R AU &F oy Trege (S13-310)
BT MRS BY TG R H AT DY TERIAT S BT

3T fm

Farmers interaction with scientists
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Organization of exhibitions/Kisan Mela/Field Days/sseffmtfarm semdhics feawt o1 smaes

Programme / ®RIsFH

Organized the exhibition during the International ICAR-IIOR, Hyderabad

conference on vegetable oils (ICYO 2023)

Training programme on, “The role of women cluster level Gurudhotla village (FFP)

workers for entrepreneurship Development”

A one-day training workshop on “Medicinal Plants” in ICAR-IIOR, Hyderabad

collaboration with Quality Council of India (QCI) and
Seva Spoorthi Foundation

Training programme cum hands on experience on Rampur thanda (FFP)

“Mechanization of groundnut pods for realising higher
profitability and income”

Castor field day

International Conference on Rice Bran Oil organized by Hitex, Hyderabad

SEA, Hyderabad

Seed Mela by PJTSAU at University Auditorium
Agriculture Minister's Meeting of G20 countries
Training programme on “Value addition in oilseeds”

Castor field day
Castor field day
Pragathisheel Maharastra Unnati Ki Aur Ek Pahal

PJTSAU, Rajendranagar, Telangana
Hitex, Hyderabad, Telangana
Gurudhotla village (FFP)

G20 Technical Workshop on Climate Resilient Agriculture Novatel, Hyderabad, Telangana
Sanapa village, Andhra Pradesh
Near Gadag (v), Mundaragi taluk, Karnataka October 17, 2023
Deewanii Mangal Karyalaya, Latur

Date / f&i®
January 17-21, 2023

Venue/Place / ¥H

January 25, 2023

January 27, 2023

February 02, 2023

Banaganepalle, Nandyal Dist, Andhra Pradesh March 13, 2023

April 21-23, 2023

May 24, 2023

June 15-17, 2023
August 22, 2023
September 4-5, 2023
October 4, 2023

November 1-3, 2023

Maharashtra.

International Conference on Plant Health Management PJTSAU, Rajendranagar,

(ICPHM 2023)
Audit Diwas celebration

November 15-17,

Hyderabad-500030 2023
Office of the Principal Director

November 21-22,

of Audit (Central) Hyderabad 2023

Training programme on “INM in groundnut”
Kisan Diwas

Nk | : L dalf
Exhibition of technologies at ICVO during
January 17-21, 2023

Open Field Day-Field Demonstrations on
Oilseed crops and relevant technologies

ICAR-IIOR, Hyderabad conducted Field
Demonstrations of Oilseed Crops during 16-18
February, 2023 at Narkhoda Research Farm. Four
varieties of groundnut (K-6, K-9, Kadiri Lepakshi and
Dharani); five varieties of sesame (Swetha, JCS-1020,
YLM-66, RT-351 and CUMS-17); eight hybrids of
sunflower (DRSH-1, RSFH-1887, KBSH-85, KBSH-78,
TilhanTech-SUNH-1,COH-3,NDSH-1012 and LSFH-
171); six cultivars of safflower (ISF-764, TSF-1, ISF-1,
NARI-96, Annigeri-1 and RVSF-18-1); six varieties of
niger (JNS-28, KGN-2, IGPN 2004-1, GN-1, GN-2
and GNNIG-3); four varieties of soybean (JS 21- 72,

Gattepalli village (FFP)
ICAR-IIOR, Hyderabad

December 08, 2023
December 23, 2023

Farmers- Scientists interaction during the
Kisan Diwas

fRrere waell 3R ol denfifea o e
frraguT-ger @ st
HIH3FII-AINTNE, EREE 7 16-18 B, 2023 &b

SR REGIST S8 B § fiele Bl H1 9e
fRAUUT SRS fbam HiThet! &l AR febet (-6, -9,
pIfeRY orurel) 3R exult); forel &Y uier fore (3T, SRfTa-
1020, dTETCITH-66, IMRTI-351 IR HIITATE-17);
RO & TS HPR (SIARTATT-1, ARTAUHUE-1887,
PEIGATT-85, PIUHYT-78, fIeTeT CH-TqYLITa-1,
H3ITT-3, TISITATE-1012 3HR TeATAUHTa-171); FGH
B R (MSTATH-764, SITATH-1, IMSTHUEH-1,
TURTR3NS-96, UFNI-1 3R JIRATTATH-18-1); IHfer
B T [ (WUATE-28, Poilud-2, 3MMeeidigd 2004-
1, SNA-1, -2 3R SiieAuTemssi-3); ARmEs &
IR fHE (S 21-72, THITRI-128, THIMRIT-130




NRC-128, NRC-130 and NRC-142); five varieties of
rapeseed-mustard (DRMR-150-35, DRMR-1165-40,
Radhika, Brijraj and NRCHB-101); five cultivars of
linseed (T-397, RLC-153, LSL-93, Shekhar and Kota
Barani (Alsi-4)) and five hybrids of castor (DCH-519,
GCH-7, GCH-8, ICH-66 and ICH-5) by following
best management practices were demonstrated to
the visiting farmers from Telangana State, department
officials, research staff from RARS, Palem and ICAR-
lIOR, B.Sc. (Ag.) students from ANGRAU/NIPHM/
ICAR-CRIDA.

National Agricultural Innovation

Fund (NAIF) Activities
ITMU: NAIF (Component )
Technology licensing and commercialization

An amount of Rs. 10.0 lakhs was generated
through licensing of DOR Bt-1 technology to private
firms viz., M/s Coromandel International Limited,
M/s Inera Crop Science Pvt. Ltd. and licensing
agreement was signed on May 18, 2023 and July
16, 2023, respectively. An amount of Rs. 6.0 lakhs
was generated through licensing of B. bassiana SC
formulation technology to M/s Inera Crop Science
Pvt. Ltd., Mankind Agritech Pvt -

Ltd. and licensing agreement
was signed on July 16, 2023. |
An amount of Rs. 2.5 lakhs was
generated through licensing
of Th4d SC
technology to M/s Inera Crop
Science Pvt. Ltd. and licensing

formulation *

agreement was signed on July
16,2023. An amount of Rs. 6.0
lakhs was generated through
licensing castor hybrid technology, TilhanTec ICH-5
to M/s Rayalaseema Agri Producer Company Lid.
Ananthapuramu, Andhra Pradesh and licensing
agreement was signed on September 9, 2023.

Intellectual Property Rights (IPR)
Patent: Patent application entitled “Multilayer Seed
Coating Composition and a Process for its Preparation

in a Layer-By Layer Strategy” was filed on January 31,
2023 (Application No: 202341006282).

Memorandum of Understandings (MoUs)

ICAR-IIOR signed MoUs with the following universities/
institutes for facilitating institutional research and
students training and research during 2023.

Signing of MoA with M/s Rayalaseema
Agri Producer Company Ltd., for licensing
TilhanTec ICH-5 castor hybrid technology
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R THIRE-142);, AINT-ERAT B g fe
(STIRUH3TR-150-35,

SIRTRUH3R-1165-40, 1T,
IORTST 3R TASTRUATTE-101); FeRiT &l afer febey
(&1-397, 3IRURI-153, UeIGIUA-93, TR, Pl a=HAl
JTeRA-4) 3R RS Hf Ui Fax foed (SRfwa-519,
Sifivg-7, Sivfive-s, amseiiva-66 3R amsHiva-5)
WIS,  UUONSIRTyY,  CHEHTaws/  SMTSRTTarR-
MRS & f1.vq. (PiY) B BHEI DI FaTaT Teee
ggforl T fFReuT fhar

TSI Yy T fHifdr (Trgemsym) Tfafaft
3MEEITHY; TGS (BIEh )

TN AR 3R STaaRieRor

13NN V-1 Tpild BT AR froly Bdufry, ImEe:,
I PRIFTSS sexeMe fAfiies, S $RT BT AT
Tge fAfice @ & | 10.0 ARG W &Y 37 31ffd
& TS iR AHRIT ST W wH: 18 7S, 2023
3R 16 JeTTs, 2023 T ERIER Y TV AT FRT BT
&1, IR T BiRfete T BT g SR 6.0
ARG B DY T IRFT Bl 18 31R ATSHRFT Ty ™
16 T[T, 2023 BT SEIER oy Tl
| ORI gIRT P10 TS Tg e ferfics
Pl CITT4S] TEAT I dabeiich
B BT AT USH R & AT
B 05 TRT SO DT ST AT D

JeTE, 2023 BT &wER by Ul
A AT W AT TR ot
fafics, SFaqRy, oy wea &1
IRII HPR T, foleTeed MSATT-5 BT ATSHH UG
TR P TTET I 6.0 ARG TR Dl 3R 31T Y 75 3R
09 IR, 2023 BT ATZHRFT TS TR ERTeR by Ul
Sifg® HueT IR (JTHBIR)

UTT : "TEOIR ATS PIFST IR U U UK BR 3¢
ORI S T oRR-8T3-olR Toeait ofivas arett Ude aaes
31 SFERT, 2023 P SRR R AT AT (3MAST HRET:
202341006282)|

AHSIAT ST (TH3TY) BRI SIT9T (THAT)
AIp3U-AfTaE 7 a¥ 2023 & aRE Fr=feiRad
fraforerera /el & ST FRRATT SU9 IR 8%eR
foul
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S.No. /

1

o A WN

~

10

University/ Institute / fararfiemer / dwem=

Professor Jayashankar Telangana State Agriculture University (PJTSAU),

Hyderabad
University of Agricultural Sciences (UAS), Dharwad
Agriculture University (AUJ), Jodhpur

Janardan Rai Nagar Rajasthan Vidyapeeth (JRNRV), Udaipur
Vignans Foundation for Science, Technology and Research (VFSTR), Vadlamudi

Vallurupalli Nageswara Rao Vignana Jyothi Institute of Engineering and

Technology (VNRVJIET), Hyderabad

Government City College (A), Nayapul, Hyderabad
ICAR-National Institute of Biotic Stress Management (NIBSM)

Pandit Jawaharlal Nehru College of Agriculture and Research Institute

(PAJANCOA & Rl), Karaikal

Bihar Agriculture University, Sabour

Date / i@

March 6, 2023

May 17, 2023
June 3, 2023

July 5, 2023
July 31, 2023
August 8, 2023

August 7, 2023

September 7, 2023
November 28, 2023

December 27, 2023

Memorandum of Agreements (MoAs) / @RI &T SITI

ICAR-IIOR signed MoAs with the following universities / institutes during 2023 / 3T HTRISRT & 2023
& SR FerferRae Rrafremerat / e & HTer FHsiar U UR g¥eR 5y

S.No. /

1

10

University / Institute / faafiemer / s

Tamil Nadu Agriculture University (TNAU), National
Seed Corporation (NSC)

Vasantrao Naik Marathwada  Krishi Vidyapeeth
(VNMKYV), National Seed Corporation (NSC)

National Seed Corporation (NSC)

National Seed Corporation (NSC), Gandhi Krishi
Vigyana Kendra (GKVK)

Punjab Agriculture University (PAU)

National  Agriculture  Cooperative  Marketing
Federation of India Ltd (NAFED), University of
Agricultural Sciences (UAS), Raichur

National  Agriculture  Cooperative  Marketing
Federation of India Ltd (NAFED), Dr. Panjabrao
Deahmukh Krishi Vidyapeeth (Dr. PDKV)

University of Agricultural Sciences (UAS), Bangalore,
Sri Malatesh Krishi Kendra, Karnataka

National Dairy Development Board (NDDB),
Karnataka  Cooperative  Oilseeds ~ Growers
Federation Limited (KOF)

ICAR-IIPR,  ICAR-IMR  and  National  Seed

Corporation (NSC)

Name of the technology/
know-how / frafremer= /
TBIDY BT A / S -vy

Certified seed production of
COH-3
Certified seed production of
LSFH-171

Certified seed production of
TilhanTech-SUNH-1

Certified seed production of
KBSH-85

Certified seed production of
PSH-2080

Certified seed  production
of sunflower hybrids RSFH-
1887 and RSFH-700

Certified seed production of
sunflower hybrid PDKVSH-952

Sunflower hybrid KBSH-85
commercialization
KBSH-78 hybrid seed

commercialization

Procurement and marketing
the seed of varieties/hybrids
developed by ICAR Institutes
viz., IIPR, IIMR and IIOR

Date / f&=ia

February 28,
2023

February 28,
2023

March 1, 2023
March 9, 2023
May 3, 2023

June 28, 2023

June 28, 2023

September 21,
2023

October 5,
2023

December 12,
2023



Copyrights

ICAR-IIOR, Hyderabad submitted seven copyrights
viz., 50 years of Research Achievements in AICRP
Sunflower (June 30, 2023), Linseed varieties
of India (June 28, 2023), 50 years of Research
Achievements in AICRP Safflower (July 15, 2023);
Four mobile apps viz., ICAR-IIOR-Castor (June
30, 2022), ICAR-IIOR-Sunflower; ICAR-IIOR-
Safflower and ICAR-IIOR-Sesame (November 23,
2022). Among seven copyrights, two copyrights
such as 50 years of research achievements in
AICRP Sunflower and ICAR-IIOR-Castor mobile

app were registered.

Trademarks

ICAR-IIOR, Hyderabad submitted two trademarks viz.,
TilhanTec, under class 01 (April 3, 2023) and class
31 (April 29, 2023).

PPV&FRA

ICAR-IIOR, Hyderabad submitted application to
PPV&FRA for registration of castor hybrid, ICH-66 on
September 25, 2023.

Varieties released

Sunflower hybrid COH-4 (CSFH 15020) (Tamil
Nadu  Agriculture  University,
Safflower variety RVSAF 18-1 (Raj Vijay Safflower
18-1) (RVSKVV, College of Agriculture, Indore,
Madhya Pradesh); Linseed variety SHA-5 (SHUATS
Alsi-5) (SHUATS, Allahabad Agricultural Institute,
Prayagraj, Uttar Pradesh), Sabour Tisi-4 (BRLS 121)
(AICRP on Linseed, Bihar Agricultural University,
Sabour) released and notified through S.O. 4222(E)
dt. 25.09.2023.

Coimbatore);

Sunflower hybrid KBSH-88 (AICRP on Sunflow-
er, GKVK, Bengaluru); Tilhan Tec-SUNH-2 (lI-
OSH-460) (ICAR-IIOR); Linseed open pollinated
variety BUAT Alsi-5 (LMS 2017-1-12) (AICRP on Lin-
seed, Mauranipur and Banda University of Agricul-
ture, Banda, Uttar Pradesh); Castor hybrid ICH-6
(ICAR-IIOR); Sesame open pollinated variety Tilhan
Tec Til-1 (IIOS-1101) (ICAR-IIOR) were recom-
mended as per 91 Central sub-committee on crop
standards proceedings dated 18.11.2023.
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QiR (PIARTZSH)

ATHIIIY- AT, BSRIETE = HIT PIIRGSH T
SR, TBITSRAISIRUT GRoTRt 5 50 Y bl ST Iuetfeeram
(30 S, 2023), R & 31Tl Bl fbe (28 T, 2023),
TBITSHISIRUT A & 50 a¥ &I SHe Iuatfeedi (15
[ellg, 2023); TR HdTgel VT JHATT; Hp3TIy-HIfIord-
3RS (30 S, 2022), HIPIII-HIICIIRT-GRoTIET;
(23 FGER, 2022)| AT HARTSS § A I HORIST AT
TBTTSRATSTRUT ROl & 50 a9 bl SIRie Sucifeer
3IR AIPIIT-AT(TNRA- SRS AIGTSS YU USTIgha fhy MY

ST

HTP3TIY-HTTTH, BERETE 7 FeTeTCH & T8 &l SSHID
3ried T 01 (03 31¥leT, 2023) 3R & 31 (29 37¥ed, 2023)
ST fohu

RILICIAGARECINY

HIpITIY- AT, BERMTE 7 25 RyqaR, 2023 BT 3RST

G, JAMSAITTA-66 & USdHRUT & forq dididt v vharRy
T T TR bl

frfue o

RO PR COH-4 (CSFH 15020) (TS Py
ferafderners, PRISR); g e RVSAF 18-1 (I
o g 18-1) (SIRETEDAE!, P Herderer,
$SR, AT U); T fhT SHA-5 (SHUATS Alsi-5)
(TACERIUEIE, SCATETATE iy HLRIH, TRIFRTST, STR Ua),
Sabour Tisi-4 (BRLS 121) (37T 0R TSR, fdgR
Py faafene, TEk) w30 4222 (3). . 25.09.2023
< HTE A ST T SRRferT fdbarm i

RO FPR KBSH-88 (RSN TR USSR,
Sfipeip, §eT®); Tilhan Tec-SUNH-2 (IIOSH-460)
(TSHIYAR-3TIATSIHATIIR); STTHT T Gel | TRFTIIT e
BUAT Alsi-5 (LMS 2017-1-12) (3TeRi1, IR USITSA3TRYT
AORMIYR 3R F7aT Py fafdemery, aier, IR a9
NSl FPR ICH-6 (SMTSHITIAR-IANTSIMSINAR);  foreT
&I Gefl WA e Tilhan Tec Til-1 (110S-1101)
(ATSATAR-STEATSANIR) bl RIBINGT BT HAD
HRIAE W 917 FH Iy-AfHfT e 18.11.2023 &
HTE J B T8 off
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Germplasm registration:

Sesame germplasm, 1C-205471 (INGR23056) was
registered for tolerance to deficit soil moisture stress
with ICAR-NBPGR, New Delhi.

ABI: NAIF Component-Il

Technology incubation

Under the incubation programme, ICAR-IIOR s
providing technical support to two entrepreneurs:
Dr. Partik Jaisani from Ahmedabad, Gujarat and
Mr. M. Mahesh from Warangal, Telangana, focusing on
Trichoderma and Pseudomonas production technologies.

Entrepreneurship Development

Two entrepreneurship development sessions were
conducted in  Narayanraopet and Chinnakodur
mandals of Telangana. These sessions highlighted
the microbial bioagents/biofertilizers and seed
technologies available at ICAR-IIOR, emphasizing
the potential for agribusiness start-ups. Approximately
30 rural youth and enterprising farmers actively
participated in these events.

Training pogrammes

* A one-day fraining session
on the production of
Trichoderma was conducted
for 15 participants on July
25, 2023.

e A three-day training
programme on the
production of Trichoderma

was  organized for two e
individuals from November 1-3, 2023.

* Aninfensive Hands-on Training program on “Mass
Production, Formulation and Quality Control of
Microbial  Pesticides” took
place from November 6-9,

2023.

* Organized  training  cum
Hands on experience on
Value addition of edible

)
oils and  handholding =
entrepreneurs involved in i
value addition of oilseeds.

Parthenium Awareness Week

The Parthenium Awareness Week was conducted at
ICAR-IIOR,  Hyderabad from i s
August 16-22, 2023. During the #*§
week, awareness was created i
among the farm workers on
ill effects of Parthenium and
ways and means of controlling ™
its spread. The significance of

TEHG %
. 18" Parthénium
4 Awarenegs

SIS UGTIhOT
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uprooting the weed before flowering was also stressed
upon. A Parthenium removal drive was also organized
during the week in all three farms viz., IIOR-ICRISAT
farm (August 17, 2023), Rajendranagar farm (August
18, 2023) and Narkhoda farm (August 21, 2023).
In addition to these, awareness programmes were
conducted at FFP and FPO villages on August 22,
2023.

World Soil Day

World Soil Day was celebrated by ICAR-IIOR,
Hyderabad on December 5, 2023 af Goﬂepolly
(v), Dharur (M), Vikarabad 33 R

District, Scientists
explained the importance of
the theme “Soil and Water: a
source of life” and advocated

Telangana.

for the adoption of sustainable £}
soil management. On-going £
research activities of ICAR- 1l
IOR, recent

in production technologies of oilseed crops were

improvements

explained by the dignitaries. During this occasion,
soil health cards were distributed to the farmers and
the importance and interpretation of soil health cards
was explained. A total of 285 people that include:
scientists of ICAR-IIOR, officials from Department of
Agriculture, Vikarabad (Dist), Mandal Praja Parishad
members, sarpanchs, farmers from Ampally,
Gurudotla, Rampur tanda of Dharur (M) along with

media participated in the program.

Swachhata Special Campaign 3.0

ICAR-IIOR organized various activities during “Special
Campaign 3.0 for institutionalizing Swachhata and
minimizing pendency in Government offices” from
October 02-31, 2023. Total
pending references & physical ?
files identified were reviewed | %
and weeded out. Cleanliness
and official scarp disposal were |/
done indoors (office and farms) &
and outdoors (MGMG villages,
FPO adopted villages, |oco|
colonies and markets)

Swachhata Pakhwada

As part of “Swachhata Pakhwada” from December
16-31, 2023, various Swachhata activities were
conducted within ICAR-IIOR such as planting of
tree saplings, display of banners, cleaning drives

in FFP, MGMG villages, ICAR-IIOR research
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farms at
Narkhoda,

Kisan Diwas (December 23,

Rajendranagar, [N
conduct of P §

2023), swachhata awareness
among school children, quiz
programmes, waste disposal |
(bio-degradable and  non-

bio-degradable),
physical files, etc. The IIOR staff, farmers, students

weeding of 3

and civil workers took part in the Swachhata
Pakhwada programme.

Visitors information

During 2023, a total of 3362 visitors including farmers,
Agriculture Department personnel from various states,
agricultural graduate, postgraduate, Ph.D. students
(as part of their academic course requirements),
staff from various agricultural
universities across India visited
ICAR-IIOR and interacted with
the scientists.Telangana, Andhra |
Pradesh, =~ Madhya  Pradesh, *
Maharashtra, and Uttar Pradesh
were the most represented
states among the visiting
farmers who are affiliated with ATMA and NGOs
etc. Farmers showed keen interest in learning
about the latest technologies offered by ICAR-
lIOR (to improve their oilseeds crop productivity).
Dr.  Sanjeev  Gupta, ADG (O&P), ICAR,
New Delhi, Dr. K.H. Singh, Director, ICAR-DSR,
Indore; Dr. S.K. Bera, Director, ICAR-DGR,
Junagadh; Dr. V.K. Singh, Director, ICAR-CRIDA,
Hyderabad and Dr. S.S. Rathore, Head (Agronomy
Division), ICAR-IARI, New Delhi visited ICAR-IIOR
and Narkhaoda Farm.
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MEETINGS

Institute Research Committee (IRC)
IRC (kharif) Meeting 2023

Mid-IRC-2023 meeting was conducted during March
8-10 and April 13, 2023. Status of ongoing research
projects including institute and externally funded, was
reviewed. Subsequently, IRC (kharif) meeting was
conducted during May 8-11, 2023. A total of 41
projects (28 institute and 13 externally funded) were
reviewed. In addition, SCSP, TSP, NEH and NAIF
(Component | & ll) activities were also reviewed. In
order to further discuss the |
research  programmes and !
new projects to be initiated
section-wise, a meeting was
convened during July 12-14,
2023. During the meeting,
the research priorities of the |
reorganized
under 14 programmes, which
include 1) Plant genetic resources monogemen’r
2) Genetic enhancement 3) Molecular breeding
and biotechnology 4) Seed technology research
and seed production 5) Resource use efficiency 6)
Cropping systems research 7) Mapping of areas for
sustainable oilseeds production 8) Precision farming
9) Physiological and biochemical studies for efficient
crop production and value addition 10) Organic
farming 11) Host plant resistance mechanisms 12)
Biological control 13) Transfer of technology and 14)
Outreach and capacity building. Accordingly, new
research proposals were presented and approved. All
the meetings of IRC were chaired by Dr. R K. Mathur,
Director, ICAR-IIOR.

IRC (Rabi) meeting 2023

Meeting for IRC-2023 (rabi) was conducted during
October 31, November 1 and 9, 2023 under the
chairmanship of Dr. R.K. Mathur, Director ICAR-
[IOR. Technical programme and work done report
of ongoing research projects (5) including institute
and externally funded were reviewed. New projects
(13) on different mandate crops were proposed
by the scientists. Detailed discussion on framing
of the objectives and technical programme were
reviewed.

institute  were

Meetings and Events /
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Research Advisory Committee (RAC)

meeting

New Research Advisory Committee for ICAR-IIOR,
Hyderabad was duly constituted by ICAR, New
Delhi. The 36™ meeting of the RAC of ICAR-IIOR,
Hyderabad was held during November 16-17, 2023
under the Chairmanship of Dr. S.K. Rao, Former
Vice-Chancellor, RSKVV, Gwalior, Madhya Pradesh.
Dr. R.K. Mathur, Director, ICAR-IIOR presented
overall achievements of the institute, technologies
developed and commercialised during the last five
years and enumerated the thrust areas of research.
The ATR on recommendations of previous RAC was
presented by the Member-Secretary, which have
been approved by the RAC. After brief remarks by the
Chairman and members of RAC, the Heads of Sections
presented the major research achievements of their
respective disciplines such as Crop Improvement and
Biotechnology, Seed production, Crop Production,
Crop Protection, Social Sciences and other out-reach
activities conducted by ICAR-IIOR through various
Government programmes/schemes like FPOs, FFP,
TSP, SCSP, NEH and FLDs. On November 17, 2023,
RAC members visited the experimental fields at
Narkhoda as well as Rajendranagar farms of ICAR-
[IOR wherein scientists explained the highlights of their
experiments and the products developed or which are
in pipeline. After the field visit, presentations on major
research highlights of AICRP on Oilseeds (Castor,
Sunflower, Safflower and Linseed) were also made
by respective crop Pls. After thorough deliberations,
nine recommendations, four in crop improvement;
three in crop production and two in social sciences
sections have emerged for implementation apart from
other suggestions. Overall, the RAC appreciated the
strong team efforts of Scientists of ICAR-IIOR in all the
disciplines.

Annual Kharif Oilseeds Group Meet
[AICRP on Oilseeds (Castor, Sunflower)
and AICRP on Sesame & Niger], 2023

The Annual kharif oilseeds group meet was organized
at Agricultural University, Mandor, Jodhpur from June
1-3, 2023. Dr. R.K Mathur, Director, ICAR-IIOR,
Hyderabad presented the research highlights of AICRP
(Castor
Sunflower). He has emphasized |

on OQOilseeds and pem
the need to double the present
productivity to compete with |
other  remunerative  short ¥
duration crops and the need
to breed varieties for machine
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harvesting and exploit heterosis using combination of
good and poor combiners for seed yield. Dr. Rajini
Bisen, In-charge, PC unit, AICRP on Sesame and
Niger, Jabalpur presented the research highlights
of AICRP on sesame and Niger. Chairman, Dr. T.R.
Sharma, DDG (Crop Sciences), ICAR, New Delhi
opined that area expansion strategy is relevant based
on remunerative income of oilseeds over competing
crops. Special fund is provided to Indian Institute of
Oilseeds Research to carry out genome editing and
the end products need to be evaluated in the AICRP
system. The Varietal Identification Committee meeting
was held on June 1, 2023 and seven proposals, viz.,
sunflower (2) castor (1) sesame (3) and niger (1) were
recommended for identification. The Pls and CoPls
made presentations of AICRP on Oilseeds (Castor,
Sunflower) and AICRP on Sesame and Niger, which
covered various research accomplishments under
crop improvement, seed production, crop production
including FLDs and crop protection during 2022-23.
The technical program for the year 2023-24 was
finalized after thorough discussions.

Annual Rabi Oilseeds Group Meet [AICRP
on Oilseeds (Safflower & Linseed), 2023]

The Annual Rabi Oilseeds Group Meet [AICRP on
Oilseeds (Safflower & Linseed)] was organized at
Indira Gandhi Krishi Vishwavidyalaya (IGKV), Raipur,
Chhattisgarh on September 5-6, 2023 to review
the results of research conducted under AICRP on
Oilseeds (Safflower and Linseed) during 2022-23 and
discuss the experimental details for the next season.
The meeting was atftended by scientists working under
AICRP-Safflower, AICRP Linseed, officials of Central
and State Department of Agriculture, Public and
Private Seed Entrepreneurs and the host University.
Dr. R.K. Mathur, Director, ICAR-IIOR, Hyderabad
presented research highlights of AICRP-Safflower
and Linseed programmes under Crop improvement,
Crop Production and Crop Protection. The Varietal
|dentification Committee meeting was held on
September 5, 2023 and three proposals of safflower
were recommended for identification. The Chairman
of the session, Dr. Sanjeev

= —x TR

Gupta, ADG (O&P), ICAR, AN Conrmncy N

CLIMATE RESILIENT T8 tHNCIlCG

New Delhi suggested to
send the samples to NBAIR,
Bengaluru for species level

of bud fly

and called upon capacity *

identification
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building of young scientists in screening for bud fly.
The Scientists were urged to increase the productivity
of both the crops.

EVENTS

National Science Day

National Science Day 2023 with theme “Global
Science for Global Well-being” was celebrated at
ICAR-IIOR on February 28, 2023. Dr. R.K. Mathur,
Director, ICAR-IIOR urged for fostering development
of scientific temperament among public for effective
implementation  of programs on  environment
protection, food and nutritional security. It was
emphasized that with scientific explanation, farming
community can be convinced for no use of plastics
and proper disposal of containers of pesticides and
insecticides to reduce soil pollution. Dr Santosh J.
Eapen, Former Principal Scientist and Head, ICAR-
Indian Institute of Spices Research, Kozhikode,
delivered a guest lecture on “Agriculture: Everyone’s
responsibility”. He emphasized that for practicing
agriculture in a sustainable and environment-friendly
way, all stakeholders- farming community, agro-
input industry, agro-processing industry, school and
college education systems, law makers, bureaucrats,
line departments, academicians, research and
development institutes, extension functionaries- must
discharge their respective responsibilities. It was
iterated that agricultural science and technology need
to be part of school and college education. As a part
of science awareness and popularization, an online
quiz was conducted in which 412 people participated
including students, faculty, and scientists.

International Women’s Day

International women’s day was celebrated on March
8, 2023. The theme of International Women’s Day
is “ DigitALL": Innovation and technology for gender
equality” while the motto is # Embrace Equity, which
is part of an ongoing effort to raise awareness around
“Why equal opportunities are no longer enough”.
Dr. R.K. Mathur, Director, ICAR-IIOR informed that
women who are about 40% of the work force at ICAR-
[IOR contributed to a significant and commendable
output. The chief guest, Professor
(Mrs.) Vijaya Khader delivered a
talk on ‘Economic enhancement |
of women through the application ¢
of science for nutrition, health and %
livelihood security’, highlighting
nutrition  problems and  the
efforts of government in initiating
several schemes like Eat Right
India Movement, Pradhan Mantri

Prof. Vijaya Khader giving a lecture on
International Women's Day, March 8,
2023/

Matru Vandana Yojana, Food
Fortification,
Dhanush while National Food
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AT & folv FamarR iR drenfidhr o, SEfe anesf
T #TESNT Sfact &, ST "GH SR 319 YA TH &) el
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Security Act, 2013 enabled to v~
legally entitle up to 75% of the b
rural  population and 50% of@
the urban population to receive — i
subsidized food grains under © ﬁ
the targeted Public Distribution [
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B 7 75% anfor sl iR 50%

System. POSHAN Abhiyaan s
Government of India’s flagship
program to improve nutritional
status of children, adolescent girls,
pregnant women and lactating
mothers. In addition to a woman

S oS oneret Y ARESY aTer @

Fellcnahon of Best Women Farmers from
Gurudotla (V), Dharoor (M), Vikarabad ~ 5TH PR DT D iR feam
Dist. / qIST SRR a—zﬁ TR ersfa,

ferepTRTeiTe; f3fel & 2R Feet Refd TORITET  qyfgeht mfteralt ailv Co=q™ PRt

entrepreneur, five best women

farmers from Gurudhotla village, Dharoor mandal,
Vikarabad district were felicitated for their significant
contributions in popularizing improved oilseeds and
technologies in their district.

International Day of Yoga

As part of the celebration of International Yoga Day,
2023, a practical session on therapeutic yoga was
conducted by Mr. Sambasiva Rao, ACTO (Library),
ICAR-IIOR on June 21, 2023. The mefhods and
benefits of therapeutic yoga in 53
healing diseases and disorders
of humans were explained. The
Director, scientific staff, students N8
and skilled helpers participated |
in the session. A guest lecture on
Importance of Yoga in daily life
was delivered by Ms. Pavithra,
Yoga Instructor, Hyderabad :
on June 21, 2023 at ICAR- :
lIOR. She has emphasized the .
importance of yoga in healing
physical and mental stresses
in our day-to-day life. During
the practical session, the yoga
instructor demonstrated different yoga postures,
various asana and breathing exercises to relieve
from day-to-day stresses and to improve the mental
health. Scientists, technical and administrative staff
of ICAR-IIOR participated in the program.

ICAR-IIOR Foundation Day

The 47" Foundation Day of ICAR-IIOR was celebrated
on August 1, 2023. Dr. Dushyant K. Tyagi, CEO,
Farm Gate Technologies Pvt. Lid., Hyderabad was
the Guest of Honour and delivered a lecture on
“Emerging Technologies in Agriculture: Application
of Drones, Al and Machine Learning with Special
emphasis to Qilseeds”. Dr. V. Praveen Rao, Hon’ble
Vice-Chancellor, Kaveri University & Former VC,
PJTSAU, Hyderabad, was the chief guest. Dr. T.R.
Sharma, DDG (CS), ICAR and Dr. Sanjeev Gupta, ADG
(OP), ICAR delivered the Foundation Day messages

virtually. A special lecture on “Physical, Mental

Therapeutic yoga demonstration and lecture on,
“Yoga in daily life”

T T G AR R T T it et Bt dor Ry & qER
& T AT ARDPR BT U9 BRIHH 81 U Hfeel IeHT P
Ui JAAS Afgel Gl T 3o Riel # S~ frefe
3R Henfifear or AT s 5 Hecaqul ARTeT & forg
T feba Tl

SRS AT feaw

STCRISC AT fea™y, 2023 & AR P U G & wY
o, 21 S, 2023 BT & ArETRE 0@, AT (TS,
[ SSAICR-ATTIR GRT - ferfdhesdlar
AN WR T ATETReD o SR
< RHRTH Riftscdia a7 & a¥ies iR
AT & IR W ST AT T H ey,
defep  BIf¥ed, BE R P
HERIPI 7 9T form SmSHIverR-
MEIMSIAIAR H 21 I, 2023 Bl
| EEIE B A g gl g
e S & g 3 2T 3 e W T
STy e fea R el g R
" e Ste 7 e ok AR
TG BT Slep A H AN b Heed R
IR T 81 curasiRes | & SR, T Uferemd = -
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TITRA(Tep TR =1 TR ol
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IMSHICRIR-ATITSRT BT 477 FUYUAT a1 PR,
2023 BT 7RI WM SF. TG b, A, H1gall, Bt e
CqITSNT TTsde forfies, evee T=rfa orfafer o
3R IBIT "Iy § IHReT Hrenfifhar : fieled w ey
SR & AT §IF, T3ATS AR T AT BT SFTHART" IRy
R e o . &Y. Sdior /1@, FEHI Perdfc, drekt
frafieney ik 9d Ppeufy, dodtawy, sevEE g
arfcrfer o Sf. SR, oM, SUHEIRY® (B fasT ),
STSRATAR 3R ST. TSI H, eI Tl ({rere




|( AR

and Spiritual Wellness through
Ayurveda,  Naturopathy  and

Yogic Sciences” was delivered by

Dr. Srinivasa Gupta, Pathanjali
Wellness Centre, Secunderabad.
During the occasion, awards to the
best workers of various categories,

best research paper, etc. were

presented, publications were released, progressive
farmers and entrepreneurs were felicitated.

Vigilance Awareness Week-2023

Vigilance Awareness Week was observed from

ICAR-IIOR Annual Report 2023

Td EeTe), HTSRACSTR 7 agaret Hig
#W%ﬂﬂﬂ%ﬂ%m ST, sfifarT
Q'RT "\‘quqci HldnchCb ITJICJDN‘II Sﬁ?
TRT fégrr:f F AT RN,
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9N U= IS TS fbv T, Tepre T &1 == fopam mar
3R yifcrefiet framit ua Serfer et e fomam mm|

AdhdT SIFRadhdT dtdsg-2023

November 30- December 5, 2023. The staff took

vigilance pledge on the theme “Say no to corruption;

The

about

the Nation”.
emphasized

commit to

director

our responsibility to say no to

FEYT H 30 TR ¥ 5 R, 2023 T FadhdT SRR
HHTE FHRIT AT FHATRAT 7 “UERIR
DI AT P ; XIS P forg T AT IR
ISEENICIRIEP RIS CR R N

corruption to build the nation in § ). I & Tt 8= § FpRIcHD e
positive direction in all spheres ¥ o T 3 7T USRI Y =TT ey Y
of development. Sh. Anil Behari, [§iil§ e ) S e
Ex-SAO, IIOR delivered a guest §& RE, 74 ;:Gﬁ'\’ﬁaz;ﬁ 3

lecture on the “Pre-vigilance TR, STESATESISAR - 02

in organization affairs against
corruption” on the occasion of

Vigilance week celebration on
December 02, 2023.

Azadi Ka Amrit Mahotsav

Seven programmes which include
brain session  and
guest lectures were conducted to
commemorate 75 years of India’s

storming

Independence. The scientists and staff of ICAR-IIOR,
scientists from AICRP centres participated in the

programmes.

Topic / fawa

Brainstorming session on
Sesame phyllody
(Hybrid mode)

4 -').'-jf

Experts / e

The session chaired by Dr. N.K. Krishna Kumar, Former DDG April 25, 2023
(Horticulture Science), ICAR, New Delhi and Co-Chaired by
Dr. B. Srinivasulu, PS & University Head (Plant Pathology),

-'__- G, 2023 P FahdT THE ARG

. & TR IR "GEER & RIeATh FIST
Ml § Jd-aehd IR U 3T
= R fol

SRR T B0 it
T8 & g 7|

‘Sa'j e to Covruptim Suetes § | P \f f

Commit: te mLNﬂﬁm* U, 9 fora Foe I 3R arfafer

W%ﬂﬁa‘irl PRIGHHT o HTHTII-HTTH P AT
iR TR, TaTTSAaRY el & STt = STRT form

Date / f&mi®w

Dr. YSR Horticultural University, Andhra Pradesh

Soft Skills for Personality
Development towards Poverty
Alleviation

Role of Tribals in Agriculture

Tribal development issues

Importance of Yoga in daily life Ms. Pavithra, Yoga Instructor, Hyderabad
Dr. Md. Osman, Principal Scientist (Retd.,) CRIDA

Water Conservation in Dry
land Agriculture

Shree-Anna: Millets for

and Children

Dr. K.B.R.S. Visarada, Principal Scientist,
Nutritional Security for Women [ICAR-Indian Institute of Millets Research

Dr. G.V. Krishna Lohi Das, Programme Director, Centre for May 19, 2023
Wage Employment and Livelihoods, National Institute of Rural
Development and Panchayati Raj (NIRD), Hyderabad

Dr. Padmaiah, Principal Scientist (Retd.), Agrl. Extension, IIOR May 26, 2023
Dr. R.R. Prasad, Professor & Head (Retd.), NIRD, Rajendranagar June 16, 2023

June 21, 2023
July 19, 2023

August 24,
2023



Education and Training/

fareror 3= ufdreror

Details of students working at ICAR-1IOR

Name of

the student

Ch. L.N.
Mani Kanta

N. Sowmya

K. Aravind

B.M.
Sangeetha

A. Chandini

K. Swathi

S.S. Monika

Kumbha
Divya

Sravanthi
R. Satish

kumar

K. Naga
Latha

O. Vamshi

Y.
Chaithanya

Vallepu
Ashok

Degree

Ph. D.

Ph. D.

Ph. D.

Ph. D.

Ph. D.

Ph. D.

Ph. D.

Ph. D.

Ph. D.

Ph. D.

Ph. D.

Ph. D.

M.Sc
(Ag)

Title of the thesis

Exploitation of the genetic diversity of safflower
genotypes for tolerance to deficit soil moisture
stress

Physiological, agronomical and  genetic
characterization of sesame (Sesamum indicum
L.) breeding lines under soil moisture stress

Insights into the host-pathogen inferaction and
management of Fusarium wilt (F. oxysporum f.
sp. ricini, Nanda & Prasad) in castor.

Fabrication of Trichoderma - biopolymer nano-
systems for the management of soil borne and
foliar diseases of groundnut and sunflower

Evaluation of Trichoderma  biocomposites
against soil-borne and foliar diseases of castor

|dentification of sources of resistance to phyllody
transmitted by leathoppers (Orosius albicinctus
and Hishimonus phycitis) and understanding the
mechanisms of resistance in sesame

Exploitation, identification and characterization
of entomopathogenic fungi and their ability
and virulence against insect pests of paddy and
maize

Mapping of QTL and discovery of candidate
genes for Fusarium wilt resistance in castor
(Ricinus communis L.)

Discovery and validation of QTLs conferring
resistance to shoot and capsule borer in castor
(Ricinus communis L.)

Comparative study of machine learning
techniques with time series models in the
prediction of India’s Agricultural trade

Influence of moisture stress and nutrient
management on fatty acid composition of oleic
and normal groundnut (Arachis hypogea L.)
Performance of Redgram (Cajans cajan L.
varieties under varied planting densitites and
phosphorous levels in rice fallows

Assessment of genetic diversity for yield
components in sesame (Sesamum indicum L.)

Advisor(s)

P. Ratnakumar
(Chairman)

B. Usha Kiran
(Member)

P. Ratnakumar
(Chairman)
Ramya, K.T.
(Member)

M. Santha
Lakshmi Prasad
(Chairman)

R.D. Prasad
(Co-Chairman)
C. Sarada
(Member)

R.D. Prasad
(Co-Chairman)
C. Sarada
(Member)

T. Boopathi
(Co-Chairman)

P. Duraimurugan

(Co-Chairman)

S. Senthilvel
(Co-Major
Advisor)

S. Senthilvel
(Co-Maijor
Advisor)

C. Sarada
(Co-Chairman)

C. Sarada
(Member)

C. Sarada
(Member)

K. Alivelu
(Co-Chairman)

Discipline

Plant Physiology

Crop Physiology

Plant Pathology

Plant Pathology

Plant Pathology

Entomology

Entomology

Molecular
Biology and
Biotechnology
Genetics and
Plant Breeding

Agricultural
Statistics

Agronomy

Agronomy

Genetics and
Plant Breeding

University

IGKYV,
Raipur

ANGRAU,
Guntur

PJTSAU,
Hyderabad

PJTSAU,
Hyderabad

ANGRAU,
Guntur

ANGRAU,
Bapatla

PJTSAU,
Hyderabad

ANGRAU,
Guntur

UAS,
Bengaluru

ANGRAU,
Guntur

PJTSAU,
Hyderabad

PJTSAU,
Hyderabad

ANGRAU,
Guntur
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Name of
the student

Menaaz
Fathima

N. Swetha

A. Pooijitha

G. Anusha

H. Lakshmi
Sheethal

Degree

M.Sc.
(Ag.)

M.Sc.
(Ag.)

M.Sc.
(Ag.)

M.Sc.
(Ag.)

M.Sc.
(Ag.)

Degrees awarded

Name of the
student

P. Lora
Anusha

J. Poornima
Kumari

B. Venaktesh

N. Vinod

Kumar

Mr. Anil

Kumar

D. Indraja

B.L. Sowjanya

G.V. Suresha

Degree

Ph. D.

Title of the thesis

Biocontrol potential of antimicrobial peptide K. Sankari Meena Plant Pathology

producing rhizobacteria associated with Oilseed
crops against Fusarium wilt and reniform
nematode in Casfor

Advisor(s)

(Chairman)

Identification of sources of resistance to leaf T. Boopathi

webber/capsule borer (Antigastra catalaunalis)
and understanding the mechanisms of resistance
in sesame

Morphological and molecular characterization
of sesame germplasm lines

Assessment of sunflower (Helianthus annuus
L.) interspecific derivatives for quantitative and
qualitative traits under rainfed and irrigated
conditions

Genetic  variability studies in interspecific
population  (Sesamum indicum x Sesamum

mulayanum) of sesame

Title of the thesis

(Chairman)

J. Jawahar Lal.
(Chairman)

B. Usha Kiran
(Member)

H.P. Meena
(Co-chairman)

K.T. Ramya
(Chairman)

Discipline

Entomology

Genetics & Plant

Breeding

Genetics & Plant

Breeding

Genetics and
Plant Breeding

Praduman Yadav

(Member)

Advisor(s)

Studies on physiological and biochemical P. Ratnakumar

characterization
(Sesame indicum L.) genotypes under
drought

Genetic and molecular analysis  of
nematode resistance in castor (Ricinus
communis L.)

Yield maximization in hybrid pigeon pea
through agronomic management
Performance of pigeonpea + Maize
intercropping systems under minimum
fillage and residue management
practices

Studies on plant growth promoting
rhizobacter ~ and  plant  growth
regulators on morpho-physiologial and
biochemical parameters under rainfed
conditions in green gram (V. radiata L.)

Identification of resistant sources and
in vitro management of Macrophomina

of contrast sesame (Chairman)

S. Senthilvel
(Major Advisor)

C. Sarada
(Member)

C. Sarada
(Member)

P. Ratnakumar

(Co-Chairman)

M. Santha Lakshmi
Prasad

phaseolina root rot of castor (Chairman)
Isolation  and  characterization  of K. Sankari Meena
actinomycetes  strains  from  oilseed (Chairman)

rhizosphere against major pathogens
and nematodes associated with Soybean

Development of Bacillus thuringiensis
microcapsules by complex coacervation
and its efficacy against lepidopteran
pests

P. Duraimurugan

(Chairman)

Discipline

Crop Physiology

Genetics

Agronomy

Agronomy

Crop Physiology

Plant Pathology

Microbiology

Agricultural
Entomology

University

PJTSAU,
Hyderabad

PJTSAU,
Hyderabad

PJTSAU,
Hyderabad

PJTSAU,
Hyderabad

PJTSAU,
Hyderabad

University

ANGRAU,
Guntur

Osmania
University,
Hyderabad

PJTSAU,
Hyderabad

PJTSAU,
Hyderabad

PJTSAU,
Hyderabad

ANGRAU,
Bapatla

ANGRAU,
Bapatla

PJTSAU,
Hyderabad



Name of the

student Degree Title of the thesis
D. Kanchana M. Sc.  Studies on incidence and management of
(Ag.) lepidopteran pests of castor with special
reference to molecular characterization
of castor capsule borer [Conogethes
punctferalis].
Y. M. Sc.  Characterization and evaluation  of
Rajavardhan  (Ag.) indigenous and  exofic  germplasm
Reddy accessions of castor (Ricinus communis
L)
Vaddempudi M. Sc.  Studies on  morphological  and
Varshitha (Ag.) biochemical characterization of
advanced interspecific  derivatives of
sunflower (Helianthus annuus L.)
B. Rajkumar M. Sc.  Genetic variability and  source-sink
(Ag.) relationship studies in multi capsule

genotypes  of
indicum L.).

sesame  (Sesamum

Internship programme

Name of the Student

Kodadala

Abhiram Reddy

A. Sabeetha
Anista

M. Sakthivel

A. Sreemohan Aprabanjani

Samuel George

K.N. Rohit Kumar

R. Sai Keertan

Anaka Suresh

P Satya Sreekar, J. Laasya Kruthi,
Md. Shahazaad Ahmed,

Project title

Molecular characterization of
insects in sesame

Molecular characterization of
insects in linseed and niger
Molecular characterization of
major sucking pests infesting
castor

Identification of Discriminative
Microsatellite  Markers Useful
for DNA  Fingerprinting of
Sesame Genotypes

Genetic diversity in safflower

(Carthamus tinctorius L.) using
SSR markers

Genetic transformation studies
in Ricinus communis L

Identification  of
Bacterial Cultures from Long-
term Fertilizer Trial Soil Samples

Taxonomic

Discovery  of  polymorphic
microsatellite  markers in o
panel of sesame (Sesamum
indicum L.) varieties.

Oilseeds pests and disease
image repository system V2

G. Nithin Reddy, K. Sree Nitya

ICAR-IIOR Annual Report 2023

Advisor(s)

P. Duraimurugan

(Member)

J. Jawahar Lal.
(Chairman)
P. Lakshmamma

(Member)

H.P. Meena,
(Co-chairman)

K.T. Ramya
(Chairman)

P. Ratnakumar

(Member)

Discipline
B. Tech
(Biotechnology)

B. Tech
(Biotechnology)

B. Tech
(Biotechnology)

B. Tech.
(Biotechnology)

M. Sc.
(Biotechnology)

B. Tech
(Biotechnology)

B. Tech
(Biotechnology)

M. Sc.
(Biotechnology)

B. Tech
(Computer
Science)

Discipline

Agricultural
Entomology

Genetics & PI.
Breeding

Genetics & Plant
Breeding

Genetics and
Plant Breeding

University
Loyola Academy,
Secunderabad,
Telangana
TNAU,
Coimbatore
TNAU,

Coimbatore

Tamil Nadu
Agricultural
University,
Coimbatore

St. Thomas College,
Palai, affiliated with
M.G. University in
Kottayam, Kerala
Loyola Academy,
affiliated with
Osmania University
in Hyderabad
Loyola Academy,
affiliated with
Osmania University
in Hyderabad

St. Thomas College,
Palai, affiliated with
M.G. University in
Kottayam, Kerala
KLEF, Hyderabad

sfted
IHOR

University

ANGRAU,
Tirupati

PJTSAU,
Hyderabad

PJTSAU,
Hyderabad

PJTSAU,
Hyderabad

Supervisor
T. Boopathi

T. Boopathi

P. Duraimuru-
gan

H.H.
Kumaraswamy

B. Usha Kiran

B. Usha Kiran

V.

Dinesh Kumar

H.H.
Kumaraswamy

C. Sarada
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Name of the Student Project title Discipline University Supervisor
Somanchi Poorna Sobhita Modelling  through ~ ML/Al B. Tech KLEF, Hyderabad C. Sarada
algorithms (Computer
Science)
P Satya Sreekar, Digitization of Qilseeds Statistics B. Tech KLEF, Hyderabad  C. Sarada
Md. Shahazaad Ahmed, Compendia (2015 And 2021)  (Computer
G. Nithin Reddy, K. Sree Nitya Science)

IARI Mega University: Hyderabad hub

UG Programme

Name of the scientist Discipline Course Code and Title Credit Hours
Dr. K. Ramesh (Course leader) Agronomy UAGRON 102 Fundamentals of Agronomy 3+1
Mrs. P. Madhuri Computer Applications in UAS-101 (T) + A1:E22: 240
Agriculture Elementary Mathematics (Code:  UAS-
101(T)) + A1:E22
Praduman Yadav Biochemistry UBIOCHEM 101 (2+41): Fundamentals of 440

Biochemistry and Biotechnology

PG Programme

Name of the scientist Discipline M.Sc./Ph.D. Course Code and Title Credit Hours
Dr. T. Boopathi Entomology M.Sc. (Ag) ENT 505: Biological Control of Insect 241
Pests and Weeds

Dr. T. Boopathi Entomology M.Sc. ENT 501: Insect Morphology 241

Dr. Divya Ambati Plant Breeding M.Sc. GPB 502: Principles of Plant Breeding 2+1

Dr. Divya Ambati Plant Breeding M.Sc. GPB 511: Crop Breeding (kharif Crops) 2+1

Dr. K. Ramesh Agronomy M.Sc. AGRON 503: Principles and Practices 2+1

(Course associate) of Weed Management

Dr. K. Ramesh Agronomy M.Sc. AGRON 511: Cropping systems and 240

(Course associate) sustainable agriculture

Md. A. Aziz Qureshi Soil Science & M.Sc.  SOIL 503: Soil Chemistry 2+1
Agricultural Chemistry

Md. A. Aziz Qureshi Soil Science & M.Sc. SOIL 611: Soil Chemical Environment 2+1
Agricultural Chemistry & Plant Growth

Dr. Ramya K.T Genetics and Plant M.Sc. GPB 502: Principles of Plant Breeding 241
Breeding

Dr. Mangesh Y. Dudhe  Plant Breeding Ph.D. GPB 601: Advances in Plant Breeding 3+1

Systems

Dr. P. Duraimurugan Agricultural Entomology M.Sc. ENT 509: Pests of field crops 2+1

(Course associate)

Dr. P. Duraimurugan Agricultural Entomology M.Sc. ENT 503: Insect Taxonomy 142

(Course associate)

Dr. T. Boopathi Entomology Ph.D. ENT 603: Insect Ecology and Diversity 2+1

Dr. K. Ramesh Agronomy Ph.D AGRON 602: Recent trends in crop 2+1

(Course leader) growth and productivity

Dr. P. Duraimurugan Agricultural Entomology Ph.D ENT 601: Insect Phylogeny and 142

(Course leader) Systematics



Awards

S.No. Name of the Scientist
1. Dr. G. Suresh
2. Dr. H.H. Kumaraswamy
3. Dr.PS. Srinivas
4. Dr. P. Duraimurugan
5. Dr. P. Duraimurugan
6.  Dr. P. Ratnakumar
7. Dr. K. Sakthivel
8.  Dr. K. Sakthivel
9. Dr. K. Sankari Meena
10.  Dr. S.V. Ramana Rao
11.  Dr. P. Ratnakumar et al.
12.  Dr. P. Ratnakumar et al.
13.  Dr. Praduman Yadav
14.  Dr. A. Aziz Qureshi

et al.

15. Dr. P. Duraimurugan
16.  Dr. P. Duraimurugan
17.  Dr. Santha Lakshmi

Prasad et al.

Awards and Recognitions/

Award
ISA-Fellow
Fellow of ISOR

Fellow of PPAI

GS Sirohi Best Paper Award-2023

Best Scientist Award in Plant Pathology
(Junior category)

Young Agricultural Scientist Award

Agricultural Scientist Award-2023

Recognition as Mentor

Best Oral Presentation Award for
the paper entitled “Adaptation and
tolerance of sesame (Sesamum indicum
L.) to drought stress”.

Best Poster Presentation award for the
paper entitled “Evaluation of phenotypic
diversity of safflower  (Carthamus
tinctotius L.) for deficit soil moisture
stress”.

Best Oral Presentation Award for the
paper entifled “Effects of substituting
soybean meal with safflower meal on
the performance and meat yields in
broiler chicken”

Best Poster Presentation Award for the
paper entitled “Effect phosphorus and
sulphur levels on soil nutrient status in
sunflower”

Best Poster Presentation Award for the
paper entitled “Hermetic storage for
eco-friendly management of insect
pests infesting stored sesame (Sesamum
indicum L.)"

Best Poster Presentation Award for
the paper entitled “Stability of Bacillus
thuringiensis ~ (Bt-127) in  different
biopolymers against UV irradiation”

Best Research Paper Award for the
paper entitled “Studies on transmission
of phyllody from sesame to alternate
host periwinkle (Vinca rosea)”

REPR IR I

Society/ Conference
Indian Society of Agronomy (ISA), New Delhi

Indian Society of Oilseeds Research, ICAR-Indian
Institute of Qilseeds Research, Hyderabad

Plant Protection Association of India, Hyderabad
Indian Society for Plant Physiology, New Delhi

Plant Protection Association of India (PPAI),
Hyderabad

Dr. B. Vasantharaj David Foundation, Chennai

during 2023

Dr. B. Vasantharaj David Foundation, Chennai
during 2023

NABARD-assisted ~ SDAU  Rural  Business
Incubation Centre (SDAU RBIC), S.K. Nagar,
Gujarat

International Conference on Vegetable Oils
2023 (ICVO 2023) on Research, Trade, Value
Chain, and Policy held during Jan 17-21, 2023
at Hyderabad organized jointly by ISOR and
ICAR-IIOR
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S.No.
18.

20.

21.

22.

23.

24.

25.

26.

Name of the Scientist
Dr. V. Dinesh Kumar

Dr. G.D. Satishkumar

Dr. P. Ratnakumar et al.

Dr. Praduman Yadav

Dr. Praduman Yadav

Dr. K. Sankari Meena

Dr. H.P. Meena

Dr. H.P. Meena

Dr. H.P. Meena

Award

Best Oral Presentation Award for the
paper entitled “Prospects of genome
editing in oilseed crops”

Best Oral Presentation Award for the
paper entitled “Benefits of farmers’
collectivization through FPOs: A case

study of Chinnakodur FPO”

Best Research Paper Award for the
paper enfiled “Trait profiling in
sesame genotypes under drought stress
conditions”

Best Oral Presentation Award for the
paper entitled “Optimizing the fatty acid
profile through the blending of linseed
oil with other edible oils”

Best Research Paper Award for the
paper entitled “Enhancing oleic acid
and oil content in low oil and oleic type
Indian safflower”.

39 position in the oral presentation
for the paper entitled “Potential of
chitinolytic bacteria in the biological
control of Spodoptera litura”

Distinguished  Agriculture  Scientist
Award-2022  for  the  Excellent
contribution in the field of Plant
Breeding

Global  Scientist  Award-2023  for
the Outstanding  contribution  and

recognition in the field of plant breeding

Best Oral Presentation Award for the
paper entifled  “Agro-morphological
and biochemical characterization of
exotic and Indian sunflower (Helianthus
annuus L.) CMS lines for exploitation in
the breeding programme”

Chairman/ Member of committees/ Panels

S.No.
1.

Name of the Scientist
Dr. M. Sujatha

Society/ Conference

International Conference on Vegetable Oils
2023 (ICVO 2023) on Research, Trade, Value
Chain, and Policy held during Jan 17-21, 2023
at Hyderabad organized jointly by ISOR and
ICAR-IIOR

National Conference on ‘Climate Resilient
Technologies & value Addition of Oilseeds” at
Raipur September 4, 2023.

6" International Conference on Advances in
Agriculture  Technology and Allied Sciences
(ICAATAS 2023).

ICAR-IIOR foundation day.

National conference on ‘Recent Advances in
Agricultural and Industrial Entomology and
Environmental Sciences and their Impact on
Food and Environmental Security” held at Loyola
College, Chennai during September 29-30,
2023.

Society for Advancement in
Technology &  Development
Uttarakhand.

Agricultural
(SAATD),

Agricultural Technology Development Society,
Ghaziabad during 6" International Conference
organized between April 28-30, 2023.

6™ International Conference on “Strategies and
Challenges in Agricultural and Life Science for
Food Security and Sustainable Environment”

during April 28-30, 2023.

Recognition
Conferred with the NAAS Fellowship (Crop Sciences).

Member of the Accreditation Panel of the National Certification System for Tissue Cultured
Plants (NCS-TCP) and had undertaken site visits at Jabalpur on January 24, 2023 and
Hyderabad on February 9, 2023 and August 30, 2023.

Board member of International Sunflower Association, Toulouse, France and attended the

Board meetings.

Served on IBSC of ICAR-DPR and aftended the meetings on March 21, 2023 and

November 8, 2023.

Nominated as member of RAC of DGR-Junagadh for a period of 3 years.

Member of DST-INSPIRE for scrutiny and finalization of Ph.D. Fellowships in Agriculture
and attended the meeting at Dehradun from June 21-22, 2023.
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3

4

5

6

7

Dr. T. Boopathi

Dr. V. Dinesh Kumar

Dr. P. Duraimurugan

Dr. P. Lakshmamma

Dr. H.P. Meena

Dr. K. Ramesh

ICAR-IIOR Annual Report 2023 s

1IIOR

Recognition

Expert member for promotions under CAS in Genetics and Plant Breeding at PJTSAU,
Hyderabad on July 01, 2023.

Convener for the Secretarial Committee in International Conference on Vegetable Oils
2023 (ICVO 2023) on “Research, Trade, Value Chain and Policy” held at Hyderabad
during January 17-21, 2023.

Convener for monitoring of AICRP-Linseed activities at Nagpur, Pune and Latur during
February 17-18, 2023 and February 25-27, 2023.

DBT nominee for three years of the IBSC committee of ANGRAU, Lam Guntur from
December 2023.

IBSC member of ICRISAT, Hyderabad and PJTSAU, Hyderabad.

Nominated by Director General to be on Career Advancement Scheme meetings to
evaluate scientists of Plant Biotechnology of ICAR-IIRR, Hyderabad.

Expert for reviewing the synopsis of Ph.D and PG students of PJITSAU on July 19, 2023.

Member of the QRT of ICAR-Indian Institute of Oil Palm Research, Pedavegi,
Andhra Pradesh.

Overall coordinator, co-organizing secretary of the “International Conference on Vegetable
Oils 2023 (ICVO 2023): Research, Trade, Value Chain and Policy” jointly organized by
ISOR and ICAR-IIOR between January 17-21, 2023.

IMC member of ICAR-National Institute for Plant Biotechnology, IARI Campus New Delhi,
ICAR-Indian Institute of Agricultural Biotechnology, Ranchi, Jharkhand and ICAR-Indian
Institute of Oil Palm Research, Pedavegi, Andhra Pradesh.

Technical expert for evaluation of Project regarding Green Technology at ISC [Inifial
Screening Committee], Technology Development Board (TDB), DST, Govt of India on
February 22, 2023.

Convener, Publication Committee & Member, Overall Coordinating Committee,
International Conference on Vegetable Oils 2023 (ICVO 2023) on “Research, Trade,
Value Chain and Policy” January 17-21, 2023, organised by ICAR, Indian Society of
Oilseeds Research, and ICAR-IIOR, Rajendranagar, Hyderabad, India.

Member, UG Board of Studies, Institute of Agriculture Research & Technology (IART),
Aruppukottai (NMV University, Chennai) (2023-2026).

Chairman, editorial committee of ICAR-IIOR Annual Report, 2022.

Expert member of screening cum selection committee for promotions under CAS at PJTSAU

on July 12, 2023.

Co-chairman in the technical session Ill in the 6 International Conference on Strategies
and Challenges in Agricultural and Life Science for Food Security and Sustainable
Environment held at Shimla during April 28-30, 2023.

Member in International Conference Steering Committee organized by ATDS, Ghaziabad
from April 28-30, 2023 at Shimla.

Expert member in the PJTSAU State Level Technical Programme of Work discussions for the
year 2023-24 during April 25-28, 2023 for crop production group.

Expert member for assessment committee to assess scientist Career Advancement Scheme
of agronomy discipline at ICAR-NIASM, Baramati on September 29, 2023.

Member, Institute Management Committee, ICAR-Agricultural Technology Application
Research Institute, Hyderabad since February 21, 2023 for a period of 3 years.

Expert member for screening applicants for career Advancement Scheme of agronomy
discipline at ANGRAU, Lam Guntur on May 05, 2023.

Expert member for Young Professional-ll at AICRPAM, ICAR-CRIDA, Hyderabad on
November 28, 2023.

Expert member for Young Professional-l at ICAR-CRIDA, Hyderabad on October 22 and
31,2023.
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S.No. Name of the Scientist

8

9

10

11

12

Dr. P. Ratnakumar

Dr. K. Sankari Meena

Dr. M. Santha Lakshmi

Prasad

Dr. G.D. Satish Kumar

Dr. P.S. Srinivas

Recognition

Expert member for Young Professional-I at IARI Megavarsity, Hyderabad hub at ICAR-
CRIDA, Hyderabad on December 07, 2023

External examiner for M.Sc./ Ph.D. (Agronomy) Tamil Nadu Agricultural University,
Coimbatore

External examiner for M.Sc. (Agronomy) at Professor Jayashankar Telangana State
Agricultural University, Hyderabad

External examiner for Ph.D. (Agronomy) at Dr. Bhimrao Ambedkar University, Agra
Member, scientific advisory committee, DBT- BIG scheme of BIRAC, India

External Examiner for Ph.D students of Department of crop Physiology, Tamil Nadu
Agricultural University, Coimbatore

Panel member-subject expert for CAS programme of ANGRAU, Llam Guntur,
Andhra Pradesh

Co-chairman for the oral session Il on “Agricultural Entomology” in the 5™ National
conference on ‘Recent Advances in Agricultural and Industrial Entomology and
Environmental Sciences and their Impact on Food and Environmental Security’ held at

Loyola College, Chennai during September 29-30, 2023

Co-chairman for the evaluation of oral presentations and poster presentations on Session
IV on “Nematodes, arthropods and insects in relation to crop and forest pathology” during
the Indian Phytopathological Society National Conference on “Women Scientists in plant
health management for sustainable development goals” organized by Assam Agricultural
University, Jorhat during December 22-23, 2023

Adjunct Faculty” for Plant Nematology (PLPATH 504 (2+1)) course for the M.Sc. Plant
Pathology students of PJTSAU during 2022-2023

Member of the Institute Management committee (IMC) of ICAR-Indian Institute of Rice
Research, Hyderabad for the period of three years with effect from January 10, 2021 to
January 09, 2024

Convener for the Cultural Committee in International Conference on Vegetable Oils 2023
(ICVO 2023) on “Research, Trade, Value Chain and Policy” held at Hyderabad during
January 17-21, 2023

Co-organizing Secretfary, International Conference on Vegetable Oils (ICVO 2023)
“Research, Trade, Value chain and Policy” organized by ICAR-IIOR and Indian Society of
Oilseeds Research and ICAR during January 17-21, 2023 at PJTSAU, Hyderabad

Expert member for screening cum selection of the candidates under Career Advancement
Scheme (CAS) of Extension discipline on May 6, 2023 at ANGRAU, Lam, Guntur, Andhra
Pradesh

Member, National Organizing Committee of the National Conference on “NexGen
Extension for Evolving Resilient Agri-Ecosystems (NEERAE-2023)” organized by Extension
Education Institute (EEl) held during September 25-27, 2023 at University Auditorium,
PJTSAU, Hyderabad

Convener of the session on “NexGen Extension for Sustainable Agriculture” held on
September 25, 2023 during the National Conference on” “NexGen Extension for Evolving
Resilient Agri-Ecosystems (NEERAE-2023)" organized by EEl during September 25-27,
2023 at University Auditorium, PJTSAU, Hyderabad

Subject expert member in the selection committee for promotion to professor under Career
Advancement Scheme on July 1, 2023 at PJTSAU, Hyderabad

Subject matter expert of Research Advisory Group of IFB (ICFRE), Hyderabad for a period
of two years (2022-2024)
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13

14

15

Dr. G. Suresh

Dr. S.V. Ramana Rao

Dr. C. Sarada
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Recognition
Member of assessment committee for the promotion of scientists (enfomology) at
Directorate of Groundnut Research, Junagadh, Gujarat for a period on one year (27.12.22
t0 26.12.23)
Convener of Press and publicity committee in Infernational Conference on Vegetable Oils
2023 (ICVO 2023) on “Research, Trade, Value Chain and Policy” held at Hyderabad
during January 17-21, 2023
External examiner for M.Sc./ Ph.D. (Agronomy), Tamil Nadu Agricultural University,
Coimbatore
External examiner for M.Sc. (Agronomy), Professor Jayashankar Telangana State
Agricultural University, Hyderabad
Expert of the selection committee through CAS for Professors/Associate Professors of
Agronomy of PJTSAU, Hyderabad
Expert member of selection committee for Selection of Consultant, TAs and DEO of
Directorate of Oilseed development, DA & FW, GOI
Convener of the Session on “Millets (Shree Anna) for human and environmental health”
during Indian Society of Agronomy (ISA), XXII Biennial National Symposium on “Climate
Smart Agronomy for Resilient Production Systems and Livelihood Security” at ICAR-Central
Coastal Agricultural Research Institute, Ela, Goa from November 22-24, 2023
Convener of the Session on Enabling environment: Improved Agronomy for Enhancing
production during International Conference on Vegetable Qils (ICVO-2023) Infernational
conference on vegetable oils 2023 “Research, Trade, Value chain and policy” jointly
organized by ISOR Hyderabad and ICAR-IIOR, January 17-21, 2023
Member, RAC, ICAR-IIOPR, Pedavegi
Member, ITMC, ICAR-DPR, Hyderabad
Member, Techno-Commercial Assessment and Expert Committee, Agrinnovate Ltd.
Expert Member, Admission into Masters Programme in MBA (ABM), ANGRAU, Guntur
Member, State Level Technical Committee , Telangana State Co-operative Apex Bank Ltd.,
Expert, Brain storming session on “Enhancing farmers income through technology fusion,
capacity building and value chains, ANGRAU
Expert member, CAS Screening & Selection Committee-Department of Agri. Economics,
PJTSAU
External expert member for the selection of YP-II for ICAR-National Academy of Agricultural
Research Management, Hyderabad on August 23, 2023
External examiner for evaluation of Ph. D. (Ag. Stafistics) Thesis PG School, ICAR-IAR,
New Delhi

Editor of Journals/proceedings

S.No.
1.

2.

Scientist

Dr. P. Ratnakumar

Dr. K. Ramesh

Editorial board Journal

Editor Peer J

Associate Editor and Reviewer  Frontiers in Plant Sciences

Editor and Reviewer Plant Physiology Reports

Reviewer Agricultural  Water Management, Cogent Food &
Agriculture, Planta, PLOS ONE, African Journal of Botany

Reviewer Frontiers in Plant Science, Indian Journal of Agronomy,
Journal of Oilseeds Research and Plant Physiology
Reports

Assistant Editor Special issue of Journal of Qilseeds Research for the

papers presented at the International Conference on
Vegetable Oils during January 17-21, 2023
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S.No.

3.

13.
14.

15.

Scientist

Dr. P. Lakshmamma
Dr. K. Ramesh

Dr. P. Duraimurugan

Dr. M. Santha Lakshmi
Prasad

Dr. P.S. Srinivas

Dr. K. Sankari Meena
Dr. J. Jawahar Lal

Dr. H.H.
Kumaraswamy

Dr. V. Dinesh Kumar

Dr. S. Senthilvel
Mrs. B. Usha Kiran

Dr. C. Sarada

Editorial board

Editorial board member

Editorial Board Member

Associate Editor

Editorial Review Board Member

Editor

Associate Editor

Editor and member

Editorial board member

Reviewer

Assistant Editor

Editorial member

Co-editor

Editor

Member of Editorial Board
Member of Editorial Board

Member

Journal

Journal of Qilseeds Research

The Journal of Research ANGRAU, Lam, Guntur, Andhra
Pradesh

Journal of Qilseeds Research

Journal of Food, Agriculture and Environment, WFL
Publisher (Science and Technology), Finland

Indian Phytopathology

Journal of Allium Research, Indian Society of Alliums,
Rajgurunagar, Pune, Maharashtra

ICAR-IIOR Newsletter Committee, 2023

Journal  of International Academic Research for

Multidisciplinary (JIARM)

Genetic Resources and Crop Evolution, an international
research journal, Published by Springer, Dodrecht,
Netherland

Publication of papers presented in “Infernational
Conference on Vegetable Oils 2023 (ICVO 2023)" in
the Journal of Qilseeds Research, Volume 40, published
by Indian Society of Qilseeds Research

International Journal of Agricultural Sciences

ACTA Scientific Agriculture

Monthly e-newsletter “Science for Agriculture and Allied
Sectors (AGRIALLIS)

Journal of Plant Biochemistry and Biotechnology
Journal of Oilseeds Research
Scientific Reports

Journal of Genetics, Genomics and Plant Breeding

journal (JGGPB)

Volume 40 (Special lIssue) of Journal of Oilseeds
Research, January, 2023



Human Resource Development /
qa ST ferer

Annual training implementation

a) Scientific staff

Name

Dr. A.L. Rathnakumar,
Dr. T. Boopathi

Mrs. P. Madhuri

Dr. H.H. Kumaraswamy

Dr. A. Aziz Qureshi

Dr. V. Dinesh Kumar,
Dr. H.H. Kumaraswamy

Dr. H.H. Kumaraswamy

Dr. A. Anil Kumar,
Dr. J. Jawahar Lal,
Dr. K. Alivelu,

Dr. T. Manjunatha
Dr. S. Senthilvel,
Mrs. B. Usha Kiran

Dr. H.H. Kumaraswamy
Dr. R.K. Mathur,
Dr. T. Boopathi

Dr. R.K. Mathur

Dr. P. Ratnakumar

Dr. K. Ramesh

Dr. S. Senthilvel

Name of the training Programme
Training Programme on Identification
of Linseed Bud Fly

Advances in mobile application
Development

A Training Program on

“Data Visualization using R”

Remote Pilot Training: Online and
Offline on Use of Agri-Drones

Multivariate Data Analysis

A Training Program on “Gene Editing
and Technology Management in
Agriculture”

Training Programme on Analysis of
experimental data using R

One-day Dialogue on “Identification
and utilization of Novel genes suiting
future challenges to Indian agriculture”
Next Generation Sequencing Data
Analysis

Production and protection technologies
of linseed and safflower under
Rajasthan conditions

XVI Agricultural Science congress &
ASC Expo

A Training Program on “NGS Data
Analysis”

DST Sponsored training on Strategic
thinking, innovative mindset and
design thinking for leading scientific
organizations

“J-Gate@CeRA Regional Training-
cum-Awareness Workshop for Southern
Region”

Awareness workshop on

“Infellectual Property Management”

Organiser/ Venue
College of Agriculture,
Nagpur

ICAR-NAARM, Hyderabad
ICAR-NAARM, Hyderabad

PBC Aero Hub, Saswad, Pune

ICAR-NAARM, Hyderabad

ICAR-NAARM, Hyderabad

ICAR-NAARM, Hyderabad

PJTSAU, Hyderabad

ICAR-NAARM, Hyderabad

School of Agricultural Science,
Janardan Rai Nagar Rajasthan
Vidhyapeeth, Udaipur,
Rajasthan

Kochi, Kerala

ICAR-NAARM, Hyderabad,
India

COD, Hyderabad

TNAU, Coimbatore

ICAR-IIMR, Hyderabad

Date
February 18, 2023

February 20-24,
2023

March 01-08, 2023

March 20-21,
2023 (Online) &
March 23-25, 2023
(Offline)

March 20-27, 2023

July 10-14, 2023

August 21-25, 2023

September 02, 2023

October 6-10, 2023

October
7-9, 2023

October 10-13,
2023

October 16-20,
2023

November 20-24,
2023

December 5, 2023

December 27, 2023
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b) Technical Staff

Name

Mr. P. Demudu Naidu

Mr. V. Sambasiva Rao

Designation Date
Programme Venue
Technical Assistant ~ Remote Pilot Training: Online  PBC Aero Hub, ~ November 04-05,
(T-3) and Offline on Use of Agri- Saswad, Pune 2023 (Online) &
Drones November 07-09,
2023 (Offline)
CTO (1-9) “)-Gate@CeRA Regional TNAU, December 5, 2023
Training-cum- Awareness Coimbatore

Name of the training

Organizer/

Workshop for Southern Region”

Organisation and participation in Kisan Mela/Field days/Farmers days/Trainings/Workshops

Name
Dr. H.P. Meena

Dr. H.P. Meena
Dr. J. Jawahar Lal

Dr. H.P. Meena
Dr. C.
Manimurugan

Dr. P.
Duraimurugan

Dr. AL
Rathnakumar
Dr. T. Boopathi

Dr. H.P. Meena
Dr. H.P. Meena
Dr. J. Jawahar Lal

Dr. G.D. Satish

Kumar

Dr. S.V. Ramana
Rao

Dr. H.P. Meena
Dr. K. Alivelu
Coordinator
Dr. K.T. Ramya

Dr. G.D. Satish
Kumar

Dr. H.P. Meena,
Dr. K. Alivelu
(Resource Person)
Dr. M.Y. Dudhe
Dr. R.K. Mathur,
Dr. J. Jawahar Lal
Dr. G.D. Satish
Kumar

Dr. R.K. Mathur,
Dr. G.D. Satish

Kumar

Programme
Sunflower Field Day
Sunflower Field Day

Sunflower field day

Field Day of Qilseed crops and relevant
technologies

Linseed Farmers Mela

Sunflower Field Day

Sunflower Germplasm cum Breeder’s Field Day
Finalization of breeder seed indents of
agricultural crops for kharif-2024

Organized Entrepreneurship Development
Programme on Recent Advances in Bee Keeping
in Oilseed Crops

WIPO DAY on the theme “Women and IP:
Accelerating innovativeness and creativity”
Sunflower Field Day

Improved production technologies of oilseeds for
enhancing farmers income

Farmers training on Improved Production
technologies of oil seeds for enhancing farmers
income, organized at ICAR-IIOR, Hyderabad
Organized and participated in the Interaction
meet (online) on FLDs

Organized a training course on Technologies for
increasing oilseeds production in Odisha

Shivar Feri (Farmers day)
Castor field day

Castor field day

Venue/Place
ORS, Latur
UAS, GKVK, Bengaluru

Metpally, Chinnakodur

Mandal, Siddipet Dist,
Telangana.

ICAR-IIOR, Narkhoda
Research Farm, Shamshabad
Mandal, Ranga Reddy district

College of Agriculture,
Dr. PDKV, Nagpur,
Maharahstra

ICRISAT, Hyderabad
ICAR-IIOR, Hyderabad
NASC Complex, Delhi

ICAR-IIOR, in collaboration
with Apiary Unit, PJTSAU,
Hyderabad

ICAR-IIOR

(Online)

PAU, Ludhiana

[IOR, Hyderabad

ICAR-IIOR, Hyderabad

ICAR-IIOR, Hyderabad

ICAR-IIOR, Hyderabad

Dr. PDKV Akola, Maharashtra
ARS, Ananthapuramu,
Sanapa (v), Athmakur (M),
Anantapur. A.P.

Gadag (v), Mundaragi
Taluka, Gadag Dist.

Date
February 7, 2023

February
11,2023
February 15,2023

February
16-18, 2023

February 18, 2023
February 20, 2023
February 20, 2023

March 03, 2023

March 7-15, 2023

April 26, 2023

May 2, 2023
May 18-19, 2023

May 22-23, 2023

July 3,2023

September
26-30, 2023

October 1, 2023
October 04, 2023

October 17, 2023
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Name Programme Venue/Place Date

Dr. M.Y. Dudhe Pragatishil Maharashtra unnati Ki aur or ek Latur, Maharashtra November
pahal 1-3,2023

Dr. P. Hands-on  Training programme on  Mass ICAR-IIOR, Hyderabad November

Duraimurugan Production, Formulation and Quality Control of 6-9, 2023

Dr. R.D. Prasad Microbial Pesticides

Dr. G.D. Satish Work shop on Area Expansion of Sunflower in ICAR-IIOR, Hyderabad November 24,

Kumar Paddy Fallows in collaboration with ICRISAT 2023

Participation in Conferences/ Seminars/ Symposia/ Workshops/ Meetings/ Webinars/ Trainings

Name
All Scientists of ICAR-IIOR

Dr. G.D. Satish Kumar
Dr. S.V. Ramana Rao

Dr. K. Ramesh

Dr. S.V. Raumana Rao

Dr. S. Senthilvel
Dr. T. Manjunatha
Dr. A. Aziz Qureshi

Dr. K. Sakthivel

Dr. S.V. Ramana Rao

Dr. S.V. Ramana Rao

Dr. C. Sarada

Dr. G.D. Satish Kumar
Dr. P. Ratnakumar

Dr. G.D. Satish Kumar

Dr. H.H. Kumaraswamy

Dr. R.K. Mathur
Dr. P. Padmavathi

Dr. K. Ramesh, Dr. H.P. Meena

Dr. G.D. Satish Kumar
Dr. Jawahar Lal
Dr. Praduman Yadav

Programme

International Conference on Vegetable Oils
2023 (ICVO 2023) Research, Trade, Value
chain and Policy

22" meeting of National Food Security
Mission-Executive Committee (NFSM-EC)
Stakeholders meeting on Price Policy for
kharif crops 2023 convened by CACP
AGMET 2022 Advances in Agro-
meteorological Interventions for Climate
Resilient Agriculture

Current status  and  future
Agrinnovate India Limited

plans  of

International conference on Innovations to
Transform Drylands

Nutrient release patftern from manures and
Soil health management’ In: ICAR short
course on Recent developments in the
organic production of oilseeds for ushering
productivity, soil health and export

13" National Symposium on Fostering
Resilient Coastal Agro-Ecosystems

State level Technical Committee for fixation
of scale of finance encompassing crops
and livestock for the year 2023-24

Annual Review meeting on Farmers
First  Programme Zonal Programme
Management Committee (ZPMC)

Training-Cum-Workshop on ICAR-
KRISHI  Geoportal-National ~ Geospatial
Policy-2022

Zonal Research and Extension Advisory
Council by PJTSAU

Workshop on  Advanced  Phenotyping
Technologies for Agriculture

Sunflower Field Day organized by ICRISAT
and ICAR-IOR under the project on
Sunflower area expansion in paddy-fallows
International Conference on Biological
Applications of Nanoparticles (ICON-BIO
2023)

7™ International conference on rice bran

oil 2023

Venue/Place

ICAR-IIOR,
Rajendranagar,
Hyderabad, Telangana
Online

Krishi Bhavan, DAC&FW,
Gol, New Delhi
TNAU, Coimbatore

Agrinnovate India Limited,
New Delhi

(Online)

ICRISAT, Hyderabad

ICAR-IIOR, Hyderabad

RARS, Tirupati

Telangana State Co-
operative Apex Bank
Ltd., Hyderabad
ICAR-ATARI, Hyderabad

Division of Remote
Sensing Application,
ICAR-NBSS&LUP, Nagpur
Balavikasa Kendram,
Kazipet, Telangana State

ICRISAT, Hyderabad

Lakhanpur, Bargadh,
Odisha

Anna University, Chennai,
Tamil Nadu, India

Hotel Marriott, Hyderabad

Date

January 17-
21,2023

January 24,
2023
January 27,
2023
February,
15-17,2023

February 20,
2023

February
21-23,2023
Feb 21- March
02, 2023

February
22-25, 2023
March 08,
2023

March 15,
2023

March 20-21,
2023

March 24,
2023
April 03, 2023

April 10, 2023

April 19, 2023

April
21-23, 2023
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Name Programme Venue/Place Date
Dr. T. Boopathi Brainstorming session on Sesame phyllody ICAR-IIOR, April 25, 2023
Dr. P. Duraimurugan (Hybrid mode) Rajendranagar,
Dr. P.S. Srinivas Hyderabad, Telangana
Dr. R.D. Prasad
Dr. M. Santha Lakshmi Prasad
Dr. K. Sakthivel
Dr. A.L. Rathnakumar WIPQ International Day meeting ICAR-IIOR, April 26, 2023
Dr. T. Boopathi Rajendranagar,
Hyderabad, Telangana
Dr. G. Suresh XXVII Meeting of ICAR Regional Committee ICAR April 27, 2023
V (RC-V) (online)
Dr. H.P. Meena 6" International Conference on Strategies Shimla, Himachal Pradesh April 28-30,

and Challenges In Agricultural and Life (Virtual) 2023
Science for Food Security and Sustainable
Environment
Dr. H.H. Kumaraswamy Online Masterclass and Training on NMR SIAS Research Forum, May 08-16,
Spectroscopy and MNova software Kohinoor, Kerala, India 2023
Dr. J. Jawahar Lal 38" Annual Group Meeting of AICRP on Tamil Nadu Agricultural ~ May 9-10,
Seed (Crops) University, Coimbatore 2023
Dr. S.V. Ramana Rao Enhancing the Preparedness of Agricultural ICAR-CRIDA, Hyderabad ~ May 11, 2023
Contingencies for Telangana: Kharif, 2023
Dr. S.V. Ramana Rao Institute Technology Management ICAR-DPR, Hyderabad May 17, 2023
Committee (ITMC)
Dr. N. Mukta 19" Annual Review Meeting of DUS Centres PPV&FRA, New Delhiat ~ May 22-23,
of Southern Zone ICAR-IIHR, Bengaluru 2023
Dr. A.L. Rathnakumar ITMC Meeting ICAR-IIOR, May 24, 2023
Dr. T. Boopathi Rajendranagar,
Hyderabad, Telangana
Dr. N. Mukta International workshop (Hybrid Mode) on PPVFRA, New Delhi, May 25-26,
E-Processing and Management of DUS Ministry of Agriculture 2023
Testing Data in Plant Variety Examination & Farmers Welfare,
Government of
India, New Delhi in
collaboration with Federal
Ministry of Food and
Agriculture, Germany
Dr. S.V. Ramana Rao Institute Technology Management ICAR-DPR, Hyderabad May 30, 2023
Committee (ITMC)
Dr. P. Padmavathi RCM zone VIII- Precision agriculture (online) ICAR May 31, 2023
Dr. R.K. Mathur, Dr. G. Suresh,  Annual Kharif Qilseeds Group Meet (AICRP  Agricultural Research June 1-2,
Dr. K. Ramesh, Dr. T. Boopathi  on Qilseeds (Castor & Sunflower) and Station, Mandor, 2023

Dr. P. Duraimurugan

Dr. R.D. Prasad, Dr. P.S. Srinivas
Dr. M. Santha Lakshmi Prasad
Dr. A.L. Rathnakumar

Dr. J. Jawahar Lal

Dr. T. Manjunatha

Dr. M.Y. Dudhe, Dr. H.P. Meena
Dr. C. Lavanya, Dr. H.D. Pushpa
Dr. K.T. Ramya, Dr. S. Senthilvel
Dr. G.D. Satish Kumar

Dr. S.V. Ramana Rao

AICRP on Sesame & Niger, 2023 Agriculture University,
Jodhpur-342 304,

Rajasthan

Stakeholders meeting on Price Policy for DAC&FW, Gol, New Delhi June 02, 2023
rabi crops 2023 convened by CACP Krishi

Bhavan

Webinar on Food Standards Save Lives F&ADB of IS, New Delhi

Annual Action Plan of FLDs and Other Krishi Bhawan,
Extension Activities for 2023-24 New Delhi

June 07, 2023

June 8-9,
2023

Dr. C. Manimurugan
Dr. G.D. Satish Kumar



Name
Dr. S.V. Ramana Rao

Dr. Praduman Yadav

Dr. K. Sankari Meena

Dr. A. Anil Kumar

Dr. Divya Ambati

Dr. J. Jawahar Lal,

Dr. H.P. Meena

Dr. C. Manimurugan

Dr. K.T. Ramya, Dr. H.D. Pushpa
Dr. B. Usha Kiran

Dr. S.V. Ramana Rao

Dr. H.H. Kumaraswamy,
Dr. K. Sankari Meena

Dr. Praduman Yadav

Dr. G.D. Satish Kumar

Dr. R.K. Mathur
Dr. G.D. Satish Kumar

Dr. A.L. Rathnakumar
Dr. T. Boopathi

Dr. K. Ramesh

Dr. R.K. Mathur
Dr. R.K. Mathur

Dr. A.L. Rathnakumar
Dr. T. Boopathi

Dr. R.K. Mathur,

Dr. P. Padmavathi

Dr. K. Ramesh, Dr. T. Boopathi
Dr. R.D. Prasad, Dr. P.S. Srinivas
Dr. M. Santha Lakshmi Prasad
Dr. A. Anil Kumar

Dr. A.L. Rathnakumar

Dr. G.D. Satish Kumar

Dr. G. Suresh

Programme

Participated by invitation-BIMSTEC Agri
& Food Forum’s Special Session on
Agriculture & Food security: Role of PPP
in the Agri Value Chain

6™ International conference on Advances in

agriculture technology and allied sciences,
ICAATAS-2023

Review-cum-workshop of ITMUs/ZTMCs/
ABIs

Online Workshop on Molecular Docking

HPLC/UHPLC
development -
starting point

reversed phase method
selecting a reproducible

National Mega Conclave for FPO
Cooperatives 2023 underthe Chairmanship
of Hon'ble Home and Cooperation
Minister, Government of India

ICAR Foundation day
ICAR foundation day

Meeting on Promotion of ICAR-IIOR
mandate oilseed crops in NEH region

DAC project review meeting on Revival of
sunflower cultivation

AGM of Rapeseed-Mustard

Meeting called by DDG(CS)/ ADG(OP)

regarding sunflower project

Fusarium  wilt screening in  Linseed:

Strengthening and Way Forward

National conference on Climate resilient
technologies and value addition of oilseeds

Review Meeting of IIOR/IIRR Institutes by
D.G, ICAR

ICAR-IIOR Annual Report 2023

Venue/Place

Indian Chamber of
Commerce, Kolkatta

Loyola Academy,
Secunderabad,
Telangana.

ICAR-IPTM, New Delhi

SIAS Research Forum,
Kohinoor, Kerala, India

Online

Pragati Maidan,
New Delhi

ICAR, New Delhi

NASC Complex,
New Delhi.

ICAR-IIOR,
Rajendranagar,
Hyderabad, Telangana

ICAR-IIOR,
Rajendranagar,
Hyderabad, Telangana

SKUA&T, Jammu
New Delhi

ICAR-IIOR,
Rajendranagar,
Hyderabad, Telangana

Indira Gandhi Krishi
Vishwavidyalaya (IGKV),
Krishak Nagar, Raipur,
Chhattisgarh

IIRR, Hyderabad

sfted
IHOR

Date

June 14,
2023

June 19-21,
2023

June 23, 2023

July 10-19,
2023

July 12, 2023

July 14,2023

July 16, 2023

July 16-17,
2023

July 20, 2023

July 24,2023

August 3-4,
2023

August 26,
2023

August 29,
2023

September 4,
2023

September 5,
2023
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ICAR

Name
Dr. R.K. Mathur,

Programme
Annual rabi Oilseeds Group Meet [AICRP

Dr. K. Ramesh, Dr. P. Padmavathi on Qilseeds (Safflower & Linseed), 2023

Dr. T. Boopathi, Dr. R.D. Prasad

Dr. P.S. Srinivas

Dr. M. Santha Lakshmi Prasad
Dr. G.D. Satish Kumar

Dr. A. Anil Kumar

Dr. A.L. Rathnakumar

Dr. N. Mukta, Dr. P. Kadirvel
Dr. H.D. Pushpa

Dr. Divya Ambati

Dr. T. Boopathi

Dr. P. Duraimurugan

Dr. P.S. Srinivas

Dr. M. Santha Lakshmi Prasad
Dr. A.L. Rathnakumar

Dr. P. Padmavathi

Dr. P. Padmavathi

Dr. R.K. Mathur

Dr. R.K. Mathur

Dr. P. Padmavathi
Dr. T. Boopathi,

Dr. P.S. Srinivas,

Dr. A.L. Rathnakumar
Dr. K. Ramesh

Dr. T. Boopathi

Dr. P. Duraimurugan

Dr. A.L. Rathnakumar
Dr. G.D. Satish Kumar

Dr. S.V. Ramana Rao
Dr. S.V. Rumana Rao

Dr. K. Sankari Meena

Dr. G. Suresh

Mr. V. Sambasiva Rao

Dr. J. Jawahar Lal
Dr. C. Manimurugan
Dr. H.P. Meena

Dr. T. Boopathi

Brain storming session on Biotic Stress
Management in Qilseeds (Hybrid mode)

Brain storming on oilseeds pests and
diseases (Online)

National conference on generative Al
in practice for empowering agricultural
research productivity (online)

First Global symposium on Farmers’ Rights

Annual Group Meeting of AICRP on
Palms

Crop weather watch group meeting
(Online)

Sunflower Strategy meeting under Public
Private Partnership

IMC meeting

Workshop on IP Management in Oilseed
Crops

National Conference on NexGen Extension
for Evolving Resilient Agri-Ecosystems
(NEERAE-2023) organized by Extension
Education Institute, Hyderabad

2" Sustainable Vegetable oils Conference

SEA 60" year ceremonial function &
Awards Ceremony

5" National conference on Recent Advances
in Agricultural and Industrial Entomology
and Environmental Sciences and their
Impact on Food and Environmental Security
National Conference on Spices, Aromatic
and Medicinal Plants for Economic
Prosperity and Ecological Sustainability

34 International Conference of ICALUC-
2023 on Agricultural  Libraries and
Sustainable Development Goals:
The Way Forward

National workshop on SATHI portal

National Webinar

Workshop on rabi Preparedness

Venue/Place

Indira Gandhi Krishi
Vishwavidyalaya
Krishak Nagar, Raipur,
Chhattisgarh

ICAR-National Institute
of Biotic Stresses
Management, Raipur,
Chhattisgarh

NIBSM, Raipur

NRCG, Pune

PPVFRA, New Delhi
HRS, Kahikuchi,
AAU, Assam

DAC

M/s Advanta seeds India
Ltd (UPL), Kallakal R&D
Centre, Telangana
ICAR-ATARI, Hyderabad
ICAR-IOR,
Rajendranagar,
Hyderabad, Telangana
University Auditorium,
PJTSAU, Hyderabad.
Mumbai

Mumbai

Loyola College, Chennai

ICAR-CIARI
Portblair

PAU, Ludhiana

NASC Complex, Delhi
Meerut (Virtual)

ANGRAU, Lam Guntur,
Andhra Pradesh

Date

September
5-6,2023

September 7,
2023

September 7,
2023
September
11-12,2023

September 12,
2023
September
13-15, 2023
September 18,
2023
September 20,
2023

September 21,
2023
September 25,
2023

September
25-27,2023

September 27,
2023
September
28,2023
September
29-30, 2023

October
5-6,2023

October
5-6,2023

October 13,
2023
October 15,
2023
October 17,
2023



Name

Dr. R.D. Prasad,
Dr. P. Duraimurugan

Dr. R.K. Mathur

Dr. S.V. Roumana Rao

S.V. Agri College, ANGRAU

Dr. A.L. Rathnakumar

Dr. S.V. Ramana Rao
Dr. K. Ramesh
Dr. S.V. Ramana Rao

Dr. T. Boopathi
Dr. P. Duraimurugan
Dr. P.S. Srinivas

Dr. K. Ramesh

Dr. N. Mukta

Dr. G. Suresh

Dr. K. Ramesh,
Dr. C. Manimurugan
Dr. S.V. Ramana Rao

Dr. R.K. Mathur

Dr. S.V. Ramana Rao

Dr. V. Dinesh Kumar

Dr. P. Lakshmamma

Dr. P. Padmavathi

Dr. Aziz Qureshi

Dr. K. Alivelu, Dr. G. Suresh
Dr. M. Santhalakshmi

Dr. C. Sarada

Dr. T. Boopathi,

Dr. M. Santha Lakshmi Prasad
Dr. A.L. Rathnakumar

Dr. P. Ratnakumar

Dr. P. Padmavathi

Dr. P. Lakshmamma

Dr. Lakshmi Prayaga

Dr. C. Sarada

Dr. R.K. Mathur

Dr. R.K. Mathur

Programme

Annual Review Meeting of ICAR Network
Project on Application of Microorganisms
in Agriculture and Allied Sectors (AMAAS)
Vegetable Oil Conference (IGOC 2023)
organized by IOPEPC

Brain storming session on “Enhancing
farmers income through technology fusion,
capacity building and value chains

October 31, 2023

Seminar on Prospects and the Future of
India-Brazil Relations in the Agri Business
Sector

Zonal Programme Management Committee
(ZPMC) of Farmer FIRST Programme
International Conference on AGMET 2022

ICAR-IIRR Industry Interaction meeting

International Conference on Plant Health
Management (ICPHM 2023 - Innovation
and Sustainability)

International Rice Congress

Online webinar on DUS & PVP Data
Management

Biennial National Symposium on Climate
Smart Agronomy for Resilient production
system and Livelihood security

Workshop on Area Expansion of Sunflower
in Paddy Fallows

National workshop of the Farmer FIRST
Programme

Valedictory session of AgriTech 2023

World Soil Day celebrations-2023

Institute Management Committee

National conference of plant physiology
2023-  Physiological and  molecular
approaches for climate smart agriculture

(NCPP-2023)

Technical session of National Conference
on Plant Physiology

Technical session of 25" National
Symposium on Plantation Crops

ICAR-IIOR Annual Report 2023 s

Venue/Place
|CAR-NBAIM, Mau

Crown Plaza, Jaipur

RARS,

S.V. Agri College,

ANGRAU
Krishi Bhawan,

New Delhi (online)
Shangri-La Hotel,
Cannaught Place,

New Delhi
ICAR-ATAR],
Hyderabad

TNAU, Coimbatore

ICAR-IIRR, Hyderabad

Plant Protection

Association of India (PPAI)
at PJTSAU, Hyderabad,

Telangana
IRRI,
Philippines

PPVFRA, New Delhi, in
collaboration with Indo-
German Cooperation on
Seed Sector Development

Indian Society of

Agronomy, New Delhi
ICAR-IIOR, Hyderabad
CSKHPKV, Palampur.
ANGRAU, Guntur

Gattepalli (v), Dharur (M),

Telangana

ICAR-IIOR,
Rajendranagar,

Hyderabad, Telangana

IARI, New Delhi

ICAR-IARI, New Delhi

ICAR-IIOPR, Pedavegi

1IIOR

Date

October
17-18, 2023

October 27-
28, 2023
October 31,
2023

November 1,
2023
November
2,2023

November 02,
2023
November
02-04, 2022
November
7,2023
November

15-18, 2023

November
16-19, 2023
November

17,2023

November
22-24, 2023

November
24,2023
November
28-30, 2023
December
5,2023
December

5,2023

December

7,2023

December
9-11, 2023

December

10, 2023
December
12-14, 2023
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ICAR

Name Programme Venue/Place Date

Dr. G.D. Satish Kumar Discussion meeting on CFLDs, Krishi Krishi Bhawan, December
Mapper & Seed hubs held under the New Delhi 15,2023
Co-Chairmanship of Secretary (A&FW) and
Secretary, DARE & DG, ICAR

Dr. R.K. Mathur Technical ~ session  of  International ICAR-CTRI, Rajahmundry ~ December
Conference on Frontiers in  Tobacco 16,2023
and Commercial Agriculture  Towards
Preparedness for Future Farming

Dr. K. Sankari Meena IPS  National conference on  Women Assam Agricultural December
Scientists in Plant Health Management for University, Jorhat, Assam ~ 22-23, 2023
Sustainable Development Goals

Dr. R.K. Mathur Selection committee meeting BAU, Sabour December

26-27,2023

Dr. T. Boopathi Workshop  on  Infellectual  Property ICAR-IIMR, Hyderabad, ~ December
Management Telangana 27,2023

Presentation in conferences/symposia/workshop/trainings

Name of the Title Name of the programme Organizer/ Venue Date
presenter
Dr. P. Integrated Pest Management in - Twenty-one-day winter school on  ICAR-National Research January 09-

Duraimurugan

Dr. P.
Duraimurugan

Dr. T. Boopathi

Dr. Praduman
Yadav

Dr. Praduman
Yadav

Dr. A. Aziz
Qureshi

Dr. A.L.
Rathnakumar

Dr. C. Lavanya

Dr. Divya
Ambati

Dr. Divya
Ambati

Oil seed crops

Best Management Practices in

Oilseed Crops

|dentification of resistance source
for gall fly, Asphondylia sesami
Felt (Diptera: Cecidomyiidae) in
sesame

Effects of substituting soybean
meal with safflower meal on the
performance and meat yields in
broiler chicken

Variation in oil and oil quality
parameters in niger germplasm

Assessment of cadmium
concentration in predominant
Indian linseed cultivars

Strategies for productivity
enhancement and
biofortification in linseed

Ricinus: A super species

A perspective on linseed
breeding and varietal
development in India

Diversity analysis of linseed
germplasm for quantitative traits

Integrated Pest Management: A
Way Forward for Food Safety,
Security & Sustainability

Training for Phytosanitary Service
Agency and Phytosanitary Service
Provider for inspection of plants/
plant products & other regulated
articles in Export

International Conference on
Vegetable Oils 2023

(ICVO 2023) on Research,
Trade, Value Chain and Policy

Centre for Integrated 29,2023,
Pest Management, New

Delhi (Virtual mode).

Laboratory and Field January 13,

visit of the input dealers 2023
to the research farm of
ICAR-IIOR, Hyderabad
organized by NIPHM,
Hyderabad.

Indian Society of
Oilseeds Research
(ISOR) and ICAR-IIOR,
Hyderabad

January 17-
21,2023
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Name of the

presenter Title Name of the programme Organizer/ Venue Date

Dr. H.P. Meena Prebreeding for genetic
enhancement of cultivated
sunflower using diploid wild
Helianthus species in India

Dr. C. Postharvest losses and seed

Manimurugan  storage problems in major
Sesame (Sesamum indicum L.)
Growing states in India”

Dr. N. Mukta  Road map for enhancement of
safflower production

Dr. P Evaluation of Cast il International Conference on Indian Society of
L rl.< h |.V0 U{O on OT as ﬁ: (ﬁ)}(]rlenBo ) Vegetable Oils 2023 Oilseeds Research January 17-
axshmamma - ines Tor root growih {Foly 5ags) 1cvo 2023) on Research, (ISOR) and ICAR-IIOR, 21, 2023

Trade, Value Chain and Policy ~ Hyderabad
Dr. K.T. Ramya Combining ability for capsule
characters in sesame (Sesamum

indicum L.)
Dr.T. Strategies for development
Manjunatha of climate resilient and high

yielding hybrids and varieties in
castor (Ricinus communis L.)

Dr. C. Sarada  Dynamics of export potential of
ICAR-IIOR mandate crops vis-
a-vis groundnut, soybean and
rapeseed mustard

Dr. T. Boopathi  Economically important insect ~ Guest lecture organized by Tamil Nadu February 3,
pests of crops in North Eastern  School of Post Graduate Studies  Agricultural University, 2023
Hill Region of India and their Coimbatore-641003,
management Tamil Nadu
Dr. P. Advances in Storage Webinar on Qilseeds Processing  National Institute of February
Duraimurugan  Technologies for Oilseeds and Value Addition, Food Technology, 09, 2023,

Entrepreneurship
and Management,
Thanjavur, Tamil Nadu

(Virtual mode)
Dr. K. Ramesh  The productivity of rice fallow ~ AGMET 2022: Advances in Agro- TNAU, Coimbatore February
sesame paradox: Weather vs ~ meteorological Interventions for 15-17,
crop management Climate Resilient Agriculture 2023
Dr.T. Castor as a Commercial and  International conference on ICRISAT, Hyderabad February
Manjunatha Sustainable Crop for Improving  Innovations to Transform Dry 21-23,
the Livelihoods of Dry Land lands 2023
Farmers in Ananthapuramu
District of Andhra Pradesh
Dr. M. Sujatha  Biotechnological interventions 13" National Symposium of RARS, ANGRAU, February
for genetic enhancement in ISCAR on Fostering Resilient Tirupati, 22-25,
oilseed crops Coastal Agro-Ecosystems Andhra Pradesh 2023
Dr. S.V. Status of Organic farming  “Recent developments in the  ICAR-IIOR February
Ramana Rao in India and farm level organic production of oilseeds 23,2023

interventions under Farmers  for ushering productivity, soil
FIRST Programme health and export”
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ICAR

Name of the
presenter

Dr. P.
Duraimurugan

Dr. G. Suresh

Dr. C. Sarada

Dr. V. Dinesh
Kumar

Dr. K. Sakthivel

Dr. K. Sakthivel

Dr. H.P. Meena

Dr. H.P. Meena

Dr. N. Mukta

Dr. H.P. Meena

Dr. M. Sujatha

Dr. Praduman
Yadav

Dr. V. Dinesh
Kumar

Dr. H.P. Meena

Title

Opportunities for organic
methods of pest management
in oilseed crops and the story of
Bacillus thuringensis

Natural farming vs Organic
farming

Status of
Oilseed Research Databases

Hybrid purity assessment in field
crops

Bacillus as Biological control
agents and plant growth
promoters in eco-friendly
organic agriculture

Status of Sesame Phyllody

Agro-morphological and
biochemical characterization

of exotic and Indian sunflower
(Helianthus annuus L.) CMS lines
for exploitation in the breeding
programme

Improved Hybrids for Increasing
the Productivity of Sunflower

Progress report of DUS testing in
sunflower, safflower and castor

Improved Hybrids for Increasing
the Productivity of Sunflower

Exploitation of biotechnological
tools and techniques in genetic
enhancement of niche oilseed
crops

Blending of linseed oil with other
edible oils to optimize the fatty
acid profile

Genetic transformation of
recalcitrant crops

Progress of DAC sponsored
project on Revival of Sunflower
Cultivation

Name of the programme

ICAR Short Course on Recent
developments in the organic
production of oilseeds for
ushering productivity, soil health
and export

ICAR- Short course on, Recent
developments in the organic

production of oilseeds for ushering
productivity, soil health and export

Training-Cum-Workshop on ICAR
KRISHI Geoportal-National and
Geospatial Policy-2022

DBT-SVP-TSCOSTFDP training
program

International Conference on
Recent Advances in Agricultural
Microbiology for Sustainable

Growth

Brainstorming session on Sesame
phyllody (Hybrid mode)

6™ International Conference on
Strategies and Challenges In
Agricultural and Life Science for
Food Security and Sustainable
Environment

Training programme on Improved ICAR-IIOR,

Production Technologies of
Oilseeds for Enhancing Farmers
Income

19" Annual Review Meeting of
DUS Centres of Southern Zone

Training programme on Improved ICAR-IIOR,

Production Technologies of
Oilseeds for Enhancing Farmers
Income

Lecture during the workshop
on Current Trends in Plant
Biotechnology

6" International Conference
on Advances in Agriculture

Technology and Allied Sciences
(ICAATAS 2023)

Current Trends in Plant
Biotechnology

Review meeting of the DA&FW
funded project

Organizer/ Venue Date
ICAR-IIOR, February
Rajendranagar, 28,2023
Hyderabad
[IOR Hyderabad February

21- March
02,2023
Division of Remote March 20-
Sensing Application, 21,2023
ICAR-NBSS & LUP,
Nagpur
Institute of March 24,
Biotechnology, PJTSAU 2023
Satyabhama University, March 27,
Chennai 2023.
ICAR-IIOR, April 25,
Rajendranagar, 2023
Hyderabad
Virtual mode April 28-
30, 2023
May 18-19,
Rajendranagar, 2023
Hyderabad
PPV&FRA, New Delhi at  May 22-23,
ICAR-IIHR, Bengaluru 2023
May 25-26,
Rajendranagar, 2023
Hyderabad
Agri Biotech Foundation June 17,
and FABA at Hyderabad 2023
Loyola Academy, June, 19 -
Secunderabad, 21,2023

Telangana, India

Agri Biotech Foundation June 24,
in association with FABA 2023
at ABF, Hyderabad

ICAR-IIOR,
Rajendranagar,
Hyderabad

July 24,
2023



Name of the
presenter

Title

Dr. R. D. Prasad Production Protocol for Bio

Dr. C.

Manimurugan

Dr. M. Sujatha

Dr. G. Suresh

Dr. M. Santha
Lakshmi Prasad

Dr. T. Boopathi

Dr. V. Dinesh
Kumar

Dr. G. Suresh

Dr. V. Dinesh
Kumar

Dr. K. Sakthivel

Dr. T. Boopathi

Dr. K. Ramesh

control agents (Predators,
parasitoids, microbial bio
pesticides & bio fertilizers)

Application of Tolerance table
in seed testing and Latest seed
testing equipment used in seed
testing and their maintenance

Advances in oilseed crop
improvement towards self-
sufficiency

Name of the programme

Training program on Production
Protocol for Bio control agents

(Predators, parasitoids, microbial

bio pesticides & bio fertilizers)

National Training on
Advancement in Seed Testing

Talk as invited speaker during the
National Conference on Climate

resilient technologies and value
addition of oilseeds

Improved management practices DAES! training for input dealers

in oilseed crops

and farmers

Maijor Biotic Stresses of Qilseeds Brain storming session on Biotic

and Collaborative Researchable
Areas of ICAR-IIOR

Phytoplasma on Sesame:
Symptomatology,

Insect Vectors, Molecular
Characterization,
Transmission and Integrated
Management

Transformation of recalcitrant
crops

Feasibility of intercropping
annual oilseed crops with
medicinal and aromatic plants
for economic prosperity and
sustainability

RNA seq and its applications in
Agriculture

MLST based genetic analysis of
fungal and bacterial pathogens

llleis sp.: A potential coccinellid
predator of powdery mildew in
sesame

Diversifying rice based cropping
systems with oilseed crops for
sustainable global rice economy

Diversifying rice based cropping
systems with oilseeds for resilient
livelihoods of smallholder
farmers: Opportunities &
Challenges

Stress Management in QOilseeds
(Hybrid mode)

Guest lecture organized by
School of Post Graduate Studies

CRISPR/Cas9

National Conference on Spices,
Aromatic and Medicinal Plants
for Economic Prosperity and
Ecological Sustainability

Recent Bioinformatics Tools for
Genome and Proteome Analysis

Workshop on Genetic variability
and Molecular Characterization
of Plant Pathogens

International Conference on
Plant Health Management

(ICPHM 2023 - Innovation and
Sustainability)

International Rice Congress

ICAR-IIOR Annual Report 2023

Organizer/ Venue

NIPHM, Rajendranagar,
Hyderabad

NSRTC, Varanasi

IGKV, Raipur

Farmer’s Training
Centre, Rajendranagar
Hyderabad

ICAR-National Institute
of Biotic Stresses
Management (NIBSM),
Raipur, Chhattisgarh

Tamil Nadu
Agricultural University,
Coimbatore-641003,
Tamil Nadu

ABF, Hyderabad

ICAR-CIARI
Portblair

ICAR-NAARM,
Hyderabad

Department of Plant
Pathology, S.V.
Agricultural College,
Tirupati (Online mode)

Plant Protection
Association of India

(PPAI) ot PJTSAU,
Hyderabad, Telangana

IRRI,
Philippines

sfted
IHOR

Date

July 25,
2023

August 10,
2023

September
4,2023

September
5,2023

September
7,2023

September
11,2023

September
27,2023

October
5-6, 2023

October
16,2023

November
11,2023

November
15-18,
2023

November
16-19,
2023
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ICAR

Name of the
presenter

Dr. G. Suresh

Dr.R. D. Prasad

Dr. P.
Lakshmamma

Dr. Lakshmi
Prayaga

Dr. P.
Padmavathi

Dr. P.
Ratnakumar

Dr. C. Sarada

Dr. C.
Manimurugan

Dr. K. Sankari
Meena

Title

Evaluation of castor genotypes
as influenced by planting time
during rabi season

Development of novel
biopesticide formulations
(Trichodermas pp)

|dentification of drought
and temperature tolerant
castor (Ricinus Communis L.)
germplasm accessions

Alleviation of water stress effect
in sunflower by microbials

Calibration of DSSAT Model-
safflower module for Indian
conditions

Phenotypic trait diversity and its
link to seed yield under deficit

soil moisture in an indeterminate

Crop: sesame

Weather-Driven Risk Prediction
of Sunflower Alternaria Disease
using a Random Forest Machine
Learning Model

Application of Tolerance table
in seed testing and Latest seed
testing equipment used in seed
testing and their maintenance

Impact of plant parasitic
nematodes in crop plants and
their sustainable management

Name of the programme Organizer/ Venue
Indian Society of
Agronomy New Delhi/
ICAR-CCAI, Goa

Biennial National Symposium
on Climate Smart Agronomy for
Resilient production system and
Livelihood security at Goa

National Institute
of Plant Health
Management

Training program on Production
protocol for bio-fertilizers, bio-
pesticides and Bio-control agents

National Conference of Plant

Physiology (NCPP-2023) B, ey Dl

National Training on Advance ~ NSRTC, Varanasi

training on seed/DNA testing

Invited talk in the National
Conference on Women Scientists  Society at Assam

in plant health management for ~ Agricultural University,
sustainable development goals  Jorhat

Date

November
22-24,
2023

December
4,2023

December
9-11, 2023

December

22,2023

Indian Phytopathological December,

22-23,
2023
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and its application in agriculture. Vikaspedia.
pp. 1-2.

Rajesha, G., Sakthivel, K., Madhavan, S. and Sankari
Meena, K. 2023. Sulphur oxidizing bacteria
and its application in agriculture. Vikaspedia.
pp. 1-2.

Sankari Meena, K., Sakthivel, K., Rajesha, G. and
Madhavan, S. 2023. Role of actinomycetes in
the management of plant parasitic nematodes.
Vikaspedia. pp. 1-2.

Sowjanya, B., Sankari Meena, K., Vijayagopalan, A.
and Prasad, R.D. 2023. Actinomycetes for the
effective management of plant diseases and
nematodes. Vikaspedia (September). pp. 1-3.

ST, T, S, HiA, werdt, 9T R & 3ar .. W, e
SFETET. 2023, TR qHD U HRH UGS aTeil AR,
http:// Vikaspedia.in.

Q)QQ, PR.G, &P 888, R., &638 02083, 6:)38,
5.6, 2023. 505 Dehy@ OHw ¢ eddond
Oresren”. http:// Vikaspedia.in.

DAY, DG, GoP 8865, 2., Badg oz, Gldg 5.¢3. 2023.
30 SePgen Lalresren”. http:// Vikaspedia.in.

Videos published

Pushpa, H.D., Usha Kiran, B., Helan Baby Thomas,
Anil Kumar, A., Jawahar Lal, J. and  Madhuri,
P 2023. Safflower Petal Tea. Vikaspedia,
(accessed on 13/11/2023). https://vikaspedia.
in/health/nutrition/nutritive-value-of-foods/

safflowerpetaltea#:~:text=Safflower%20
Petal%20Tea.

Pushpa, H.D., Usha Kiran, B., Sujatha, M., Helan
Baby Thomas and Madhuri, P 2023. Utility of
Niger. Vikaspedia, (accessed on 13/11/2023).
https://vikaspedia.in/agriculture/crop-
production/package-of-practices/oilseeds/
niger-oilseeds-1/utility-of-niger#: ~ text= Utility

Sujatha, M., Mathur, R.K., Jawahar Lal, J,
Manimurugan, C., Meena, H.P, Dudhe, M.Y.,
Anil Kumar, A., Divya Ambati, Lakshmamma, P,
Usha Kiran, B., Ramanappa, T.M., Srivastava,
B.K., Nehru, S.D., Chaithanya Kumar, Uma, M.S.
and Hima Bindhu. 2023. A video on “Certified
Hybrid Seed Production in Sunflower” (in Telugu)
was released in ICAR-IOR Foundation Day
during 1% August, 2023.

Sujatha, M., Meena, H.P, Manimurugan, C., Mathur,
R.K., Jawahar Lal, J., Dudhe, M.Y., Srinivas, PS.,
Praduman Yadav, Ramanappa, T.M., Srivastava,
B.K., Sakthivel, K., Nehru, S.D., Chaithanya
Kumar and Uma, M.S. 2023. A video on
“Certified Hybrid Seed Production in Sunflower”
(in Hindi) was released in Revival of sunflower
cultivation review meeting held at ICAR-IIOR,
Hyderabad during 24" July, 2023.

Sujatha, M., Meena, H.P, Manimurugan, C,,
Ramanappa, TM., Srivastava, B.K., Jawahar
Lal, J., Dudhe, M.Y., Nehru, S.D., Chaithanya
Kumar, Uma, M.S. and Sahoo, VK. 2023. A
video on “Certified Hybrid Seed Production in
Sunflower” (in English) was released in Annual
Kharif Oilseeds Group Meet AICRP on Qilseeds
(Castor & Sunflower) and AICRP on Sesame
& Niger, 2023 held at Agriculture University,
Mandor, Jodhpur during June 1-2, 2023.



On-going Research Projects /

e ST RIS

S.No. Project title

10.

11.

12.

Investigators

Programme 1: Plant Genetic Resources Management

|dentification, characterization, evaluation and
multiplication of the trait specific germplasm and
pre-bred lines for the development of superior
populations in sunflower (101-6)

Diversification of safflower germplasm through
exploitations of wild species (102-10)

Exploitation of plant genetic resources for
identification of trait specific accessions with
resistance/folerance to biotic/abiotic stresses in
castor (103-16)

Exploitation of sesame Germplasm for seed yield
and oil quality (108-5)

Central Sector Scheme for Protection of Plant
Varieties and Farmers Rights Authority (Annual)
(PPV&FR Authority)

Development of distinctiveness, uniformity and
stability (DUS) testing guidelines for niger [Guizotia
abyssinica (L.f.) Cass.] (PPV&FR Authority)

M.Y. Dudhe
H.P Meena, M. Sujatha, K. Sakthivel
PS. Srinivas

N. Mukta

H.P Meena, Praduman Yadav
R.D. Prasad, PS. Srinivas

A. Anil Kumar (Since September 2022)
J. Jawahar Lal

T. Manjunatha

Praduman Yadav

P Lakshmamma till June, 2023
A.L. Rathnakumar

K.T. Ramya, Praduman Yadav
K. Sakthivel, T. Boopathi

N. Mukta

Divya Amabti, C. Lavanya

M.Y. Dudhe

N. Mukta

H.P Meena

Programme 2: Genetic Enhancement

Diversification of parental base for development of
superior hybrids in sunflower (Helianthus annuus L.)

(101-7)

Improvement of safflower for high oil content, biotic
and abiofic stress resistance coupled with high
seed yield through recombination and heterosis
breeding. (102-11)

Designing new plant types in castor suitable for
mechanical harvesting (103-17)

Development of diverse parents and early to
medium maturing castor hybrids with high oil yield,
resistance to major pests, diseases and drought
(103-18)

Breeding for resistance to gray mold and capsule
borer in castor (103-19)

Genetic Improvement of plant architecture for
enhanced seed and oil yield component under
different cropping conditions in sesame (108-6)

H.P. Meena

M. Sujatha, M.Y. Dudhe, K. Saktivel
PS. Srinivas, Lakshmi Prayaga

P Ratna Kumar, Praduman Yadav
K. Ramesh

H.D. Pushpa

Praduman Yaday, R.D. Prasad

PS. Srinivas, B. Usha Kiran

P Ratna Kumar

C. Lavanya

P Lakshmamma
G. Suresh, T. Manjunatha

T. Manjunatha
C. Lavanya

S. Senthilvel

P Lakshmamma

S. Senthilvel

R.D. Prasad, P Duraimurugan
K.T. Ramya

Divya Ambati, T. Manjunatha

P Ratna Kumar, K. Ramesh
Praduman Yadav, C. Manimurugan

Period/ Budget

2021-2024

2020-2025

2020-2025

2023-2028
2008-1ill date
(Annual) - (8.50)
2020-2023
(5.50)

2021-2026

2020-2025

2021-2026

2021-2026

2021-2026

2023-2028
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S.No. Project title Investigators
13.  Genetic enhancement of niger for seed and oil S. Senthilvel
yield potential (109-2) H.D. Pushpa
14, Exploitation of linseed genetic resources for A.L. Rathnakumar
development of elite breeding lines with high seed Divya Ambati, B. Usha Kiran
yield oil and quality (111-1) Praduman Yadav, T. Boopathi
Md. A. Aziz Qureshi
15.  Development of statistical methodology for K. Alivelu
selection of drought tolerant genotypes based on P. Lakshmamma, Lakshmi Prayaga
multiple traits for oilseed crops (107-24) P Ratnakumar
Programme 3: Molecular Breeding and Biotechnology
16.  Development of genomic resources and tools for S. Senthilvel
applications in castor breeding (103-14) R.D. Prasad, M. Santha Lakshmi Prasad
17. Optimization of transformation protocol and B. Usha Kiran
developing transgenic castor (Ricinus communis V. Dinesh Kumar
L.) with grey mold resistance and plants expressing M. Sujatha
cas9 to exploit genome editing using viral vectors
(103-20)
18.  Optimization of regeneration and transformation V. Dinesh Kumar
profocols to realize grey mold resistant transgenic M. Sujatha, B. Usha Kiran
castor (Ricinus communis L.) (103-15) H.H. Kumaraswamy, R.D. Prasad
Rohini Sreevathsa, (NRCPB, New Delhi)
19.  Development of genetic and genomic resources H.H. Kumaraswamy
and identification of gene/ marker for different M. Santha Lakshmi Prasad
agronomic fraits in sesame (108-3) P Duraimurugan, P Ratna Kumar
20.  Molecular characterization  of  waterlogging H.H. Kumaraswamy
tolerance in sesame (Sesamum indicum L.) (108-4) P Ratna Kumar
Ramya K.T., Ramesh K.
21.  Development of In vitro culture techniques in H.H. Kumaraswamy
sesame as a fool for gene editing (108-5)
22.  Development of molecular markers for resistance P. Kadirvel
to downy mildew and powdery mildew in sunflower H.P Meena, K. Sakthivel
(101-8) M.V. Dhuppe Breeder, AICRP-Sunflower,
ORS, Latur, Dr. S.V. Waghmare,
Pathologist, AICRP-Sunflower, ORS, Latur
23.  Unravelling the genetics of shoot and capsule borer S. Senthilvel
(Conogethes punctiferalis) resistance in castor P Duraimurugan
(Ricinus communis L.) (SERB, DST)
24.  Exploiting genetic diversity for improvement of P. Kadirvel
safflower through genomics-assisted discovery of N. Mukta, R.D. Prasad, PS. Srinivas
QTLs/genes associated with agronomic traits (DBT) PradumanYadav, Lakshmi Prayaga
P Ratna Kumar, P Padmavathi
M.A.A. Qureshi, C. Sarada
25.  Exploitation of genefic & genomic resources for H.D. Pushpa
improvement of niger (Guizofia abyssinica L.F. Praduman Yadav
Cass) through breeding and biotechnological tools
(DBT-Niger)
26.  Delineating the effector biology of phytoplasma V. Dinesh Kumar

affecting selected crop taxa in India with special
emphasis on sesame (Sesamum indicum L.) (NASF,
ICAR)

Period/ Budget
2023-2028

2021-2026

2022-2024

2017-2023

2022-2027

2017-2022

2017-2023

2022-2024

2023-2026

2023-2028

2022-25 (37.67)

2020-25
(1959.32)

2020-25
(848.908)

2019-23 (2.25-
March) Total
9.4459 (22-23)



S.No. Project title

26.

27.

28.

29.

30.

32.

3.

34.
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Investigators Period/ Budget
Programme 4: Seed Technology
Development of seed production and seed quality C. Manimurugan 2020-2025
maintenance technologies for oilseed crops M.Y. Dudhe, J. Jawahar Lal, H.D. Pushpa,
(110-1) T. Boopathi
Programme 5 : Seed Production
Seed production in agricultural crops (DA&FW, J. Jawahar Lal Annual (4.75)
Gol)
Revival of sunflower cultivation ( DA&FW, Gol) H.P. Meena 2022-2025
C. Manimurugan, J. Jawahar Lal (165.33)
M.Y. Dudhe
Promoting inclusive seed systems for accelerating K. Ramesh 2022-ill date
cropping systems diversification (IRRI) A. Anil Kumar (Annual renewal
basis) (27.50)
Programme 6: Resource Use Efficiency
Agronomic interventions for enhancing resource G. Suresh 2018-2023

use efficiency in castor based cropping systems M.A.A. Qureshi, P Ratna Kumar

(104-18)

Approaches to improve nutrient use efficiency in
oilseed crops (104-22)

Resource mapping of oilseed growing areas by
using GIS tools for strategic interventions (104-20)

Screening of herbicides and developing integrated
weed management practices for sesame (104-26)

K. Sankari Meena

M. AA. Qureshi
K. Ramesh, P Ratna Kumar

ICAR-IIOR:

P Padmavathi, C. Sarada

G. Suresh, K. Ramesh

M.A.A. Qureshi, P Madhuri
CRIDA:

Dr. K.V. Rao,

PS and Head,

Resource Management Division
NBSS & LUP:

(Extended upto
25-26)

2021-2024

2023-2026

Dr. G.P Obireddy, PS and Head, Division
of Remote Sensing Applications, NBSS &
LUP Nagpur

Dr. K. Ramamurthy, PS and Head, Regional
station, NBSS & LUP, Bengaluru

IIOPR:

Dr.K Manorama, Principal scientist

K. Ramesh
P Ratna Kumar, M.A.A. Qureshi
B. Padmaja (PJTSAU)

2023-2026

Programme 7: Cropping Systems Research

Developing best management practices for organic
soybean-sesame cropping system (104-16)

K. Ramesh

M.A.A. Qureshi, P Duraimurugan
Praduman Yadayv, T. Boopathi

K. Sankari Meena, C. Manimurugan

2018-2023
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S.No. Project title Investigators Period/ Budget

35.  Developing best management practices for sesame K. Ramesh 2019-2022
under rice-sesame cropping system (104-19) M.A.A. Qureshi, Praduman Yadav
Harisudan (Agronomy), TNAU,
Vriddhachalam
K.V. Ramanamurty (Agronomy), ANGRAU,
Ragolu
B.S. Dhir (Agrl. Entomology), OUAT,
Mahisapet
Mangal Tuti (Agronomy), ICAR-IIRR

Programme 8: Mapping of Areas for Sustainable Oilseed Production

36.  Assessment of RUE and crop productivity of safflower P. Padmavathi 2023-2026
in different AERs through DSSAT simulation model C. Sarada
(104-20) AICRP Safflower Agronomists
(Annigeri, Indore, Parbhani, Raipur,
Solapur, Tandur)

Programme 9: Development of Agri-Techniques

37.  Fabrication of Fe and Zn nanosystems as efficient K.S.V.P. Chandrika 2018-2023
nutrient sources (104-17) M.A.A. Qureshi, Praduman Yadav
Balaji Gopalan (BITS, Hyderabad)
Anupama Singh (ICAR-IARI, New Delhi)

38. Nanotechnological inferventions for nutrient K.S.V.P. Chandrika 2024-2029
efficient sources in oilseed crops (104-27) Balaji Gopalan (BITS, Hyderabad)
Sarkar (ICAR-1IAB, Ranchi)
G. Suresh, K. Ramesh
P Ratna Kumar, A. Aziz Qureshi
Praduman Yadav

Programme 10: Physiological and Biochemical Studies for Efficient Crop Production and Value Addition

39.  Development of high throughput protocol to defect Praduman Yadav 2021-2025
adulteration in oils and formulation of oil blends for K.S.V.P. Chandrika
enhanced nutritional quality and stability (106-3) K. Alivelu

40.  Characterization of sunflower (Helianthus annuus Lakshmi Prayaga 2023-2026
L.) elite germplasm, inbreds and hybrids for abiotic P Ratna Kumar, C. Sarada
stress tolerance (106-4) H.P Meena, M.Y. Dudhe
Praduman Yadav, M.A.A. Qureshi

41, Physiological evaluation of castor for moisture, P Lakshmamma 2023-2026
temperature  stress  tolerance  and  growth C. Lavanya, G. Suresh, Lakshmi Prayaga
manipulation for mechanical harvesting (106-5) Manjunatha, J. Jawaharlal, K. Alivelu

Programme 11: Recycling and Waste to Wealth

42.  Lignin extraction from agricultural waste and its K.S.V.P. Chandrika 2021-2025
applications in agriculture and industry (104-23)  C. Manimurugan, K. Ramesh
G. Suresh, M.A.A. Qureshi

Programme 12: Host Plant Resistance Mechanisms

43.  Screening and identification of dependable P Duraimurugan 2017-2023
sources of resistance fo insect pests of castor and J. Jawahar Lal
deciphering the associated mechanisms (105-14)

44, Screening and identification of durable sources of M. Santha Lakshmi Prasad 2020-2024
resistance fo castor diseases and race identification T. Manjunatha
of wilt pathogen (105-17)



S.No. Project title

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

|dentification of sources of resistance to leaf webber/
capsule borer and leafhopper and understanding
the mechanisms of resistance in sesame (105-18)

Development of integrated disease management
strategies for major sesame pathogens in India
(105-20)

Exploiting behavioural and chemical ecology for
developing eco-friendly insect pest management
strategies in castor (105-21)

Identification  of  resistance  sources  and
understanding  genetics  of  resistance  to
Macrophomina root rot in safflower (105-22)

Programme 13:

Exploitation of chitinolytic bacteria and development
of effective formulation against major insect pests,
diseases and plant parasitic nematodes of oilseed
crops (105-19)

Molecular characterization and development of
biopolymer based formulations of potential Bacillus
thuringiensis and Metarhizium (Nomuraea) rileyi
stains for the management of lepidoteran pests.

(ICAR Network-AMAAS)

A novel biopolymer based multilayer seed coating
with Trichoderma and other microbial inputs and
their tracking on applied surfaces in oilseed crops
for integrated disease and nutrient management

(ICAR Network-AMAAS)

ICAR-IIOR Annual Report 2023 s

Investigators

T. Boopathi
K. Sakthivel

K. Sakthivel

M. Santha Lakshmi Prasad, T. Boopathi
P Duraimurugan, H.H. Kumarasamy
K. Ramesh

P Duraimurugan

K.S.V.P Chandrika, M.A.A. Qureshi

J. Jawaharlal, T. Manjunatha

S. Senthilvel, K. Sankari Meena

R.K. Murali Baskaran, ICAR-NIBSM, Raipur
K. Subaharan, ICAR-NBAIR, Bangalore

M. Goutham, C. Joshita, KLEF, Hyderabad

R.D. Prasad
P Kadirvel
K. Sakthivel

Biological Control

K. Sankari Meena
R.D. Prasad, P Duraimurugan
K.S.V.P Chandrika, Dr. K. Sakthivel

P Duraimurugan
K.S.V.P Chandrika
K. Sankari Meena

V. Dinesh Kumar
Balaji Gopalan

R.D. Prasad

K.S.V.P Chandrika, V. Dinesh Kumar
K. Sakthivel, K. Sankari Meena

K Ramesh, M.A.A. Qureshi

Programme 14: Transfer of Technology

Impact assessment of hybrids/varieties of [IOR
mandated crops in varied agro ecological regions

of India (107-18)

Development of ICT tools for technology
dissemination in oilseed crops (107-20)

A cross platform application for Identification and
advisory for managing diseases and insects in
oilseed crops through Image Analysis and Afificial
Intelligence (107-22)

S.V. Ramana Rao

C. Sarada

K.P. Thakar, Professor and Head, Dept. of
Ag. Econ,

(C. P College of Agriculture, SDAU,

Sardarkrushinagar)

P Madhuri

C. Lavanya, N. Mukta

H.P Meena, K.T. Ramya

H.D. Pushpa, J. Jawahar Lal

S.V. Ramana Rao, G.D. Satish Kumar

C. Sarada

R.D. Prasad, M. Santha Lakshmi Prasad
K. Sakthivel, PS. Srinivas

P Duraimurugan, T. Boopathi

S.V. Ramana Rao, G.D. Sathish Kumar
G. Rekha, KLEF-Hyderabad

1IIOR

Period/ Budget
2020-2024

2023-2028

2023-2028

2023-2027

2021-2025

2021-26 (12.25)

2021-2026
(11.25)

2018-2023
(Extended upto
23-24)

2020-2025

2021-2023
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S.No. Project title

55

56.

57.

58.

59.

60.

Analysis of yield gaps and developing suitable
extension strategies for reducing yield gaps in
oilseeds (107-23)

Economics of major oilseed crops in Rajasthan
(107-24)

Frontline demonstrations (FLDs) on oilseeds and
other extension activities ((NFSM-Oilseeds) under
DAGFW))

Formation and Development of Farmer Producer
Organizations (FPOs) (NCDC)

Farmer First Programme (FFP): Competitive oilseeds
production technologies for improving profitability
and socio-economic conditions of small holders in

rainfed oilseeds production system of Telangana
(DoE, ICAR)

National Agriculture Innovation Fund
(Component |): Innovation Fund (the XI Plan Scheme
of Intellectual Property Management and Transfer/

Commercialization of Agricultural Technologies)
(ICAR)

National Agriculture Innovation Fund (Component
l): Incubation Fund (Supporting Agri-business
Incubation  Centres in Institutions Developing
Agricultural Technologies) (ICAR)

Investigators

G.D. Sathish Kumar
K. Alivelu

Dr. S.V. Ramana Rao
Dr. K. Alivelu

G.D. Satish Kumar

J. Jawahar Lal, K. Ramesh
R.D. Prasad, G. Suresh

PS. Srinivas, P Duraimurugan

G.D. Satish Kumar

R.D. Prasad, G. Suresh, M.A.A. Qureshi
S.V. Ramana Rao, P Padmavathi

C. Sarada, T. Manjunatha

S.V. Ramana Rao

P Lakshmamma, P Padmavathi

G.D. Satish Kumar, K. Alivelu

M.A.A. Qureshi, P Duraimurugan
Ramya K.T., T. Manjunatha, P Madhuri
S.T. Viroji Rao, Gnan Prakash

Sarat Chandra, Venkata Ramana

G. Vidyasagar Reddy

S. Senthilvel

(from 10™ October, 2023)
S.V. Ramana Rao

(up to 9" October, 2023)
T. Boopathi

S. Senthilvel

(from 10™ October, 2023)
S.V. Ramana Rao

(up to 9" October, 2023)
R.D. Prasad

P Duraimurugan

Period/ Budget
2021-2025

2023-2026

2023-24 (660)

2021-2026
(50.0)

2017-2023
(16.50)

2007-till date
(6.30)

2015-till date
(5.84)



Infrastructure Development /

Library and Documentation

The Library and documentation unit of ICAR-IIOR
embanks on maintaining a repository of information
on all aspects of oilseed crops and vegetable oils and
continued to collect, store, organize and disseminate
information pertaining to crop Improvement, crop
production, crop protection, social sciences and
utilization of oilseed crops along with other national
and international publications, annual progress
reports of oilseed crops and other ICAR institutions,
newsletters, technical bulletins, besides national and
international journals, hindi publications and Data
bases etc. New records of books were added to the

Civil Works

g S & far

computerized library catalogue database. A separate
CD library was developed and continued to add new
literature. Online free access to the required articles
from peer reviewed national and international journals
is provided through Consortium for E-Resources
in Agriculture (CeRA) and also providing upto date
statistical data pertaining to all oilseed crops. Four
issues of ICAR-IIOR Newsletter were published.
Literature searches were carried out in the mandate
crops using in-house database, CeRA, CROP CD,
AGRIS on CD, AGRICOLA and also from the online
database Indiagristat.com (Agriculture).

Repairs, minor works and maintenance works carried out during 2023 are listed below

1. Concrete lining of farm ponds in K, and I, plots of Narkhoda Farm
The works related to spreading poly sheet on the bottom followed by laying cement concrete over poly
sheet; Painting of cracks in existing stone pitching the sides of two farm ponds and covering the sides
with cement layer for prevention of seepage loss was undertaken and completed in December, 2023

2. Gl Chain link mesh fencing with iron angle poles at A & B blocks at Rajendranagar Farm completed

on September, 01, 2023

Farm pond ﬂer civil work




Hindi Activities / f&sT nfafafRrr

TSTHTST BTRITAT3N BT SRS

f&<t 1 pRiTE® ST UTg Tt aTRAT & forw af it uds
frHTEY = BRI BT SR BT AR 81 397 Fee H 91
qTE § f&<T 3TelRaT feTqur fIsr U= Uah RIS BT 3TRiTor
fopar T o a1fafy caearar it Jdi e, ureames,
femat Rreror J1orT, BT A ST A1E A fowat I ey
Heeft TR U FHT {9 IR BRI B SIS foham
f&=<t freror IIorT, EeRmETe O a¥ G ARy e F ey
a9 IR TR ST BHrRIFe A & Fearden J da-idht
f&<t PRIMTCAT BT RIS T 7 fobam 1M o v 3ife
e & pRieeT et WAt @ fordt § o arelt
PISTIAT R AT b1 T T 7. sfarer, darrge
UTeTa, Tt frefor JTorT, FavTaTe 2l

&=t Wt wARE

14 fYdeR, 1949 B YR FfTer™ & vt BT IS BT
aoTT T 21 31 39 o7 ot foe<it fasy o o9 & F9RIT ST
1 39 I § TR ¥ 1-7 RdeR, 2023 T faret TuTE @
TSI famaT

fe<t THTE & SRM AR ufcrifidren @ s fapar T
R dvere & demfie, IRmIaT @ wHaTRar 7 SmE
J qFT oI FHE BT GHUT THRIE 20 RydeR, 2023 @r
fomer faxg af & SR fem<t # waffte Brf B arel JeTfep,
SPTRAT T FHATRAT BT FIE REDR FEA & e <.
TR, IR GRT UM oY T

TR IISTHNT BRI~ ARy & dearer §
TPThT fe=at PRITAT BT FEATT & RIS
I.P.A IR fieled  SFIEEM T, OFGTR,
EREE § TR IO HEfaT Gl (ReN-2) &

| r— — =

- e E R, R

JITTT B dp-ilehl fa=at PRIET BT AT 24 3R,
2023 o T

PrIchH T STEFEICT Sf. 3TR.P. AR, Ferep, JRA forereT
ST T = e AT prISel § 97 37feifer & wy o
1. &t . e, e, thieT AT = il 397 TR 0R S7f+reil
Uts, AERId Ae9d (JISTITYT) Ud A Afd, TR ST
PRI AT 7 DRI BT HURET TR I T Tt
oI § Tg-afve wre faa

Sf. AR, AR, 7 3 AR H T RT Y I &
RISTITST BRI & Fae H Bl TS UgeT I ST HRIT i
AR 3 TG T U (7 HHaRY A oia ool JTIBHR! dd
feet 3 31T PR fa=at ¥ 8 BT a9 I Fer AR H &9
&< T ISTTNT T ST 18T & T |

LT g 3 Sf. fomis PR g, e, hier 7 +ff
37O SFTHE ST febq FIT ST b feby TrepIR feweit wrer & ot
fe @ o e TR oR afaferd fa ST <aT 81 IR
AT fob STeay Uikaci o faea & Feier 5 IR et e
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Promotions/Transfers/Superannuations/

U T RRIHROTRaT g

Promotions
Name Position / Grade Effective Date
From To
Scientific
Dr. K. Sankari Meena Scientist (Nematology) Next higher grade i.e. Level 11 July 05, 2021
Dr. Divya Ambati Scientist (Plant Breeding)  Next higher grade i.e. Level 12 September 15, 2021
Dr. K. Sakthivel Scientist (Plant Pathology) Next higher grade i.e. Level 12 September 15, 2021
Technical
Shri G. Raghunath ACTO, T-7/8 (Library) CTO (T-9) April 01, 2022
Shri V. Sambasiva Rao ACTO, T-7/8 (Library) CTO (T-9) May 09, 2023
Shri M. Indrasena Reddy ~ Sr. Tech. Assistant Technical Officer November 07, 2023
(T-4) Tractor Driver (T-5) Tractor Driver

Administration
Smt. G. Maheshwari LDC ubDC March 03, 2023
Shri B. Giri uDS Assistant July 06, 2023
Smt. P. Swapna LDC ubC August 29, 2023
Shri P.R. Varaprasad Rao  Assistant Asst. Admn. Officer September 01, 2023
Shri G. Srinivas Yadav Personal Assistant Private Secretary November 10, 2023
Transfers/ Joining

Name Post From To Date
Scientific
Dr. Basavaraja Scientist (Genetics &  ICAR-IIPR, Kanpur ICAR-IIOR, Hyderabad December 18,

Plant Breeding) 2023

Technical
Shri E. Sridhar Technician (T-1) ICAR-CICR, Nagpur  ICAR-IIOR, Hyderabad  June 01, 2023

Administration
Shri K.B. Tittu Kumar Administrative Officer ICAR-IIHR, Bangaluru ICAR-IIOR, Hyderabad March 27, 2023

Superannuations

Name Post Date
Scientific
Dr. M. Sujatha PS & H Genetics & Cytogenetics September 30, 2023
Technical
Smt. Ch. Venkata Haripriya CTO (T-9) May 31, 2023
Shri M. Bhaskar Reddy CTO (T-9) July 31, 2023
Shri G. Ramulu Tech. Officer (T-5) Driver September 30, 2023
Administration
Shri E.V.R.K.N. Prasad Assistant On VRS on May 01, 2023
Smt. R.A. Nalini Asst. Admn. Officer and DDO August 31, 2023
Shri S. Pradeep Singh Asst. Director (OL) September 30, 2023
Skilled Supporting Staff
Shri A. Rambabu Skill Supporting Staff December 31, 2023
Demise

1. Shri G. Raghunath, CTO (T-9) Expired on 05.04.2023

2. Shri S. Narasimha, TO (T-5) Expired on 19.10.2023



Dr. R.K. Mathur

Director’s Cell
Smt. C. Lalitha

Sri. P. Srinivasa Rao

Crop Improvement

Name
Dr. V. Dinesh Kumar

Dr. M. Sujatha

Dr. N. Mukta

Dr. C. Lavanya

Dr. Senthilvel Senapathy
Dr. Kadirvel Palchamy
Dr. A.L. Rathnakumar
Dr. Mangesh Y. Dudhe
Dr. J. Jawahar Lal

Dr. T. Manjunatha

Dr. H.P. Meena

Dr. K.T. Ramya

Dr. C. Manimurugan
Dr. Divya Ambati

Dr. A. Anil Kumar

Dr. H.H. Kumaraswamy
Smt. B. Usha Kiran

Dr. H.D. Pushpa

Shri P. Gopinadhen
Smt. P. Mary

Shri J. Narasimha

Shri Narasimha

Smt G. Sailaja

Crop Production

Name
Dr. G. Suresh
Dr. P. Padmavathi
Dr. P. Lakshmamma
Dr. Lakshmi Prayaga
Dr. Md. A. Aziz Qureshi
Dr. K. Ramesh
Dr. Ratna Kumar Pasala

Dr. Praduman Yadav
Smt. K.S.V.P. Chandrika

Position

Principal Scientist & Head

Personnel / &1fie®

Director

Private Secretary

Private Secretary

Discipline
Biotechnology

(From October 1, 2023)

Principal Scientist & Head

Biotechnology

(Up to September 30, 2023)

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist

Senior Scientist
Scientist

Scientist (SS)

Scientist

Technical Officer (F/F)
Senior Technician (T-2)
Senior Technician (T-2)
Technician (T-1)
Technician (T-1)

Position
Principal Scientist & Head
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Scientist

Economic Botany

Plant Breeding

Plant Breeding

Genetics

Plant Breeding

Plant Breeding

Plant Breeding

Plant Breeding

Plant Breeding

Genetics & Plant Breeding

Seed Science & Technology

Plant Breeding

Plant Breeding

Biotechnology

Biotechnology

Genetics & Plant Breeding
(T-5) -

Discipline
Agronomy
Agronomy
Plant Physiology
Plant Physiology
Soil Science
Agronomy
Plant Physiology
Biochemistry
Agricultural Chemicals
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Crop Protection

Dr. M. Santha Lakshmi Prasad Principal Scientist & Head Plant Pathology

(From June 22, 2023)
Dr. R.D. Prasad Principal Scientist & Head Plant Pathology

(up to June 21, 2023)
Dr. P. Satya Srinivas Principal Scientist Agricultural Entomology
Dr. P. Duraimurugan Principal Scientist Agricultural Entomology
Dr. T. Boopathi Senior Scientist Agricultural Entomology
Dr. K. Sakthivel Senior Scientist Plant Pathology
Dr. K. Sankari Meena Scientist Nematology
Shri Ch. Anjaiah Senior Technician (F/F) (T-2)
Shri S. Saida Reddy Technical Assistant (F/F) (T-3)

Social Sciences

Dr. Ch. Sarada Principal Scientist & Head Agricultural Statistics
(from June 22, 2023)

Dr. S.V. Ramana Rao Principal Scientist & Head Agricultural Economics
(up to June 21, 2023)

Dr. G.D. Satish Kumar Principal Scientist Agricultural Extension

Dr. K. Alivelu Principal Scientist Agricultural Statistics

Smt. P. Madhuri Scientist (SS) Computer Applications

Support Services
Technical Information and PME Cell

Dr. A.L. Ratnakumar Scientist i/c PME
Dr. T. Boopathi Officer-in-charge
Smt. J. Gnana Prasuna Senior Technical Assistant (T-4)

Seed Section

Dr. C. Manimurugan Head of section from July 01, 2023
Dr. J. Jawahar Lal Officer-in-charge (upto June 30, 2023)
Shri T. Veeraiah Senior Technical Assistant (F/F) (T4)

Library & Documentation

Dr. K. Ramesh Officer-in-charge
Shri V. Sambasiva Rao CTO (T-9)

165




166

)

wgam [CAR-IIOR Annual Report 2023

ICAR

Farm Section

Dr. G. Suresh

Dr. K. Ramesh

Dr. P. Padmavathi

Dr. P. Ratna Kumar

Shri C. Prabhudas

Shri A. Srinivasa Raju
Shri N. Vasanth

Shri K. Srinivas

Shri M. Indrasena Reddy
Shri Y. Venkateshwar Rao
Shri P. Demudu Naidu
Shri J. Ashok

Shri S. Venu

Administration

Head, FOM

i/c, Rajendranagar Farm

i/c, ICRISAT Farm

i/c, Narkhoda Farm

DMO (LDC)

Technical Officer (Workshop) (T5)
Technical Officer (Workshop) (T5)
Technical Officer (Workshop) (T5)
Senior Technical Assistant (Tractor Driver) (T4)
Technical Officer (Tractor Driver) (T5)
Technical Assistant (T-3)

Technician (T-1)

Technician (T-1)

Shri K.B. Tittu Kumar
Shri Pradeep Singh

Smt. S. Swarupa Rani

Smt. R.A. Nalini

Shri G. Srinivas Yadav

Shri P.R. Varaprasada Rao
Shri E.V.R.K. Nagendra Prasad
Shri T. Bichanna

Smt. P. Gyaneshwari

Shri B. Giri

Smt. P. Swapna

Shri P. Srinivas

Stores

A.O. (from March 27, 2023)

i/c SAO (Upto March 26, 2023),
Assistant Director (OL) (Upto September 30, 2023)

DDO (From September 01, 2023)

Assistant Administrative Officer and DDO
(Up to August 31, 2023)

Private Secretary

Assistant

Assistant (Upto May 1, 2023)
Assistant

ubC

ubC

LDC

LDC

Shri Rakesh Geeda
Smt G. Maheshwari

Assistant Administrative Officer

ubC




Audit & Accounts

Name

Shri Vinod Kumar Sahoo

Smt. S. Swarupa Rani

Shri G. Raghava Kiran Kumar

Drivers

Name

Shri G. Pardhasaradhi
Shri E. Ravi Kumar

Skilled Supporting Staff

S. No.

1.
4.
7.

10.
13.
16.
19.
22.
25.
28.
31.
34.
37.
40.
43.
46.
49.
52.
55.
58.
61.
64.
67.
70.
/3.

Name
Shri M. Venkatesh
Shri N. Mallesh
Shri K. Yadagiri
Smt. N. Ratnamma
Smt. P. Venkatamma
Smt. P. Balamani
Smt. Y. Shanthamma
Shri N. Ramulu
Smt. N. Venkatamma
Smt. B. Lakshmamma

Smt. M. Venkatamma

Smt. Y. Lakshmi

Smt. B. Kamalamma
Smt. P. Satyamma
Smt. K. Balamani
Smt. B. Suvarna
Smt. Y. Balamani
Smt. P. Santhamma
Smt. B. Andallu

Shri M. Narasimha
Shri M. Jangaiah
Shri M. Kistaiah

Shri M. Gopal

Smt. K. Bhagyamma

Smt. P. Yellamma

11.
14.

20.
23.
26.
29.
32.
35,
38.
41.
44.
47.
50.
53
56.
59.
62.
65.
68.
71.

ICAR-IIOR Annual Report 2023

Position

Senior Finance & Accounts Officer
Assistant Administrative Officer

(Upto August 31, 2023)
Stenographer

Name
Shri B. Sankaraiah
Smt. P. Bharathamma
Smt. T. Jangamma
Smt. P. Suseela
Smt. P. Amrutha
Smt. M. Sukkamma
Smt. M. Lakshmi
Shri B. Venkataswamy
Shri C. Kumar
Shri P. Siddeshwar
Shri P. Nagesh
Shri G. Mallesh
Shri G. Mallesh
Shri M. Venkatesh
Smt. C. Bhagya
Smt. P. Karunamma
Smt. E. Parvathamma
Shri S. Venkatesh
Shri M. Komaraiah
Smt. D. Balamani
Shri A. Aagulu
Smt. R. Kalyani
Smt. E. Devamma

Smt. K. Kistamma

Position
Technical Officer, Driver, T-5

Senior Technical Assistant, Driver, T-4

S. No.

Name
Smt. P. Lakshmi
Shri M. Ramulu
Smt. B. Kistamma
Shri K. Sanjeeva
Shri B. Vishnu
Shri B. Gyaneshwar
Smt. K. Kalavathi
Smt. K. Suseela
Shri N. Buchaiah
Shri R. Venkatesh
Shri M. Krishna
Smt. K. Krishnaveni
Smt. G. Pentamma
Smt. C. Chandrakala
Shri R. Ramulu
Smt. Ch. Satyamma
Smt. E. Sujatha
Smt. G. Sobha Rani
Smt. G. Anasuya
Shri B. Anjaiah
Shri P. Narasimha
Shri B. Ramesh
Smt. K. Bhagyamma
Shri D. Mallesh

sfted
IHOR
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