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Preface

t is my pleasure to present the Annual
Report 2025 of ICAR-NIRCA, highlighting
the institute’s scientific achievements,

technological innovations, and extension
initiatives. During the year, the institute
strengthened its commitment to sustainable,

climate resilient, and farmer centric technologies for tobacco and other commercial crops,
while addressing emerging challenges in commercial agriculture.

The year marked a milestone with the renaming of ICAR-CTRI as ICAR-NIRCA and
the celebration of NIRCA Formation Day. Significant varieties notified included CTRI Navya,
Sahyadri Swarna, and DTV 9, each producing high yields of 3000 kg/ha notified in 93
CVRC and Nandyala Pogaku 2 (ABD 132) notified in the 94" CVRC. Genome editing
for less harmful compounds and genetic enhancement of chilli nutraceutical helps
for further commercialization. Seed supply of 19,007 kg generated ¥ 2.60 crore revenue,
ensuring national requirements were met efficiently.

Key technological advancements included estimation of GHGs and carbon stocks,
nano- biocapsules for soil health, IOTs in irrigation and fertilization, standardizing drone
technology, bio enriched coco-peat technology for nematode management, and sensor
based LPG and electric heat pump curing systems enabling complete replacement of
wood fuel. The year witnessed significant progress in diversified cropping systems, post
harvest technologies, and sustainable tobacco curing. Turmeric based cropping systems
enhanced economic returns, while intercropping with ashwagandha improved profitability
and crop quality. Pre harvest and post harvest interventions strengthened chilli & turmeric
quality, and eco friendly processes for bioactive compounds from castor opened avenues
for industrial applications.

During the year, our scientific staff undertook 49 institutional projects, 32 externally
funded projects, 3 CSR projects, advancing genome editing, precision agriculture, resource
management, and value added products. To strengthen research and development
collaboration, 19 Memoranda of Understanding and 3 Memoranda of Agreement were
signed with research institutes and private sector partners. The institute also continued to
provide vital analytical support to the Tobacco Board and industry stakeholders, reaffirming
its role as a key contributor to sustainable and farmer centric commercial agriculture.

ICAR-NIRCA scientists actively participated in the nationwide Viksit Krishi Sankalp

Abhiyan (May 29-June 12, 2025) in the states of Andhra Pradesh, Karnataka, Tamil
Nadu and West Bengal connecting farmers with scientific advancements and promoting

adoption of modern agricultural technologies through extensive farmer outreach and
awareness campaigns.




The institute strengthened technology dissemination through 17 On-Farm Trials (OFTs),
8 Frontline Demonstrations (FLDs), and 51 capacity-building programmes aimed at
enhancing productivity, promoting value addition, and accelerating the adoption of

improved technologies in commercial crops. During the year, one technology was
commercialized and four technologies were recommended for adoption by tobacco
farmers. Timely technical advisories were disseminated through press releases, social
media platforms, and the institute’s website, ensuring effective outreach and wider
stakeholder engagement.

In 2025, the institute’s research output comprised 35 research publications, 31 other
publications and one copyright, with scientists receiving 10 prestigious awards. Key
institutional events included Foundation Day, the Innovators Meet on “Fostering Agri
Innovation and Agri Entrepreneurship,” the Turmeric Stakeholders’ Conclave, Germplasm
Field Day, Bidi tobacco stakeholders’ meeting, and the XXVII AINPT Workshop. Government
Flagship programmes such as SCSP, TSP and NEH were actively implemented, reaffirming
commitment to inclusive and sustainable agricultural development. Supported by dedicated
scientists and staff, the institute continues to extend its success beyond tobacco, creating
new opportunities for chilli, turmeric, ashwagandha, and castor farmers, with the aim of
replicating the achievements realized in tobacco cultivation

| express my sincere gratitude to Dr. M.L. Jat, Hon’ble Secretary, DARE & Director
General, ICAR and Dr. D.K. Yadava, Deputy Director General (Crop Sciences), Dr. Prasanta
Dash, Assistant Director General (Commercial Crops), and all officials of ICAR for their
constant encouragement and support. | also place on record my appreciation to the
members of the Research Advisory Committee and Institute Management Committee for
their valuable guidance. My heartfelt thanks are due to all Heads of Divisions, In-charges
of Regional Stations, scientists, technical officers, administrative staff and supporting
personnel whose collective efforts made these achievements possible. | also acknowledge
the contributions of the Annual Report Editorial Committee, PME Cell, and Library for
bringing out this Annual Report in time.

| am confident that the research achievements and technological advancements
documented in this report will further strengthen sustainable commercial agriculture,
enhance farmers’ livelihoods, promote environmental stewardship and contribute
significantly towards achieving the national goals of agricultural growth and food,
nutritional and economic security.

/o’
(M. SHESHU MADHAV)

Director

January, 2026
Rajahmundry




qIftRTs Bae gurR

ufSI fafer & AR FCV dardy, @1 SaTeT U
<9 arell fd FCH 248 (CTRI Navya) &1 934t
CVRC ERT FHACH BI B! AT (KLS) aTel AT
H arforires Wt @& forg SRy fobarm 1am iR 13.05.
2025 P ITSIC SMERGAAT H&T SO 2128 (E) &
SIRY 9 AR faam 3T | CTRI Navya H 2100
| 2700 fHIT. Uiy gaTR T SUARG =il (T
Uil QT DI AT B; S Ha B @l ot H
[ART U=l BT ISR 3 45% T GuIR @
Tl = |

FICH DI Boch! AT dlel I Seldl & folg, S8l
ROIRTA fiee &1 @A |1 8, CMS 3MmenRa
FCV T, BT Udb ARSI A’ FCHH 2 faafie
fepar 1T oI | s %Il WR by Y it wderon
T 3 Hopx A SuaRd ufeqal &f Ugar aifoisae
AR A& fed Bl o H 17—21% 31 (3iaa+
2.4 T Ui BFCIR) U g3 AR fbaArl & wal o
TN Y 3 HhHT dTell ReIfrRIl 7 S+ RIGIRTA
fdee &1 DS yurg &1 <= AT |

SO god! AT (SLS) a1l $elld & fory, S+Id
UST_ d9TshH g1 FCR 63 1 98cRI URBET
foars | 399 2.6 7 UM 2dcaR & AT SUATRd
il IS &9l @I, S Ugel o SR fedl CTRI
21937 (2.4 4 UfT gaeaR) IR R (22 &5 ufa
TICIR) W JEaR o1 | 1T &1, 398 Wall &R gerae
T T R o ) T

BTl FSET drelt Rerferat #, uot=+ d9rshH RS 47
3R RS 55 7 T & CTRIGAETOT &l JoiTT H
PHY: 2,153 3R 2,145 fHAT. /8. DI HIH AR
SUATRT Ul SUST &9l BT | $9T TRE, SId d90hH
V 5149 3R V 5150 = HHY: 2,129 3R 2,074 b3,
/8. P BT 3OH IUATRT Yoo SuS <, oy
PTeil AT Il SHIRREH § [HaT dR W 3y
qeT B DT e dF gie g |

goi+ gfaftem, SJ 11, SJ 12, S 14, SJ 15 3R SJ 16
®I NLS Reffedi # = 6w & gprael 1ol
ifers SuATRT W=t (2.89-3.49 ©4./8) & 1T
JTITSTG U 1T |

daTd, WX STRIe WRAR wead uiRITSHT (AINPT)
@ T8 By O8I W HAIHT & (oY, I
foeia aleror (IVT) # 9@ FCV fHAl (RS 47,
V-5149, FCH 263, FCH 272 3R FCH 276) I enfiet
o 3 |

FATcd B B! FRI arell Rl § qedid &
TE 9N, Yo d9¥hH FCH 270, FCH 271, FCH
272, FCH 273 3R FCH 276 ¥ 2,098 ¥ 2,242 fd.

UL /8. dP SUAIRd Uil &1 Year fiefl, S
A 7S] UGN B dTell 9 b BI JorT d
24 ¥ 32% 31 oY | 3 AR, S~Id YoT-+ G
FCH-279, FCH-282, FCH-283, FCH-284, 3R FCH-
286 ¥ 26 ¥ 45% 31fd SUATRT Uil @ YeaR
3R AT B 98R F5¢ B Ales gof dI, o
9faey # 93 RIS ORI BRA DI BT G
fearg 4|

NIRCA R&d ¥uH, Hgar § KDB 3, KDB 6, VT
1158 3R CTRI #1¥8 SIHUwUl 1 W IR RE
o, aF & Refedl # Rer wedd o, i
STeTarg—aTgae ddTa, SeTa & oy Se] SUGThl

BT TYIAT 2 |

il dare; H, BFC 23, BEC 33 3fR BEC 36 Si¥il
EEEEICREL I I RGO E IC A i L CEC
Y, SEP Burley 181, BFC 23—1—12, KY 42—11,
BFC 6—1—2 3R Leca—10 Il fh&Al 7 oIg |7
% forg oot w_ra @1 Rerfar # ff dielf & Shfad <&
Pl JBR &HaT fA@Tg | $9d Iaal, Burley 181,
Burley 49 3R Burley 64 SN STFwRea | ?1'@ 3R
g arell, <l & Rafaal # ufcaal @1 sgr
ISR 9917 I |

FIOT TaTah, ST AOB 359 AT e il
H e 31fdew U < dTel! Ufdf¥e & w5 H ST,
39D 915 AOB 962 B | QTL-seq fIiemor =1 shrHri™
2,5, 8 12 3R 19 R AR fdee UfRET § I
K SIS &3 @I ggad ®I, S
HAHI—FERAT Ui & foly Hegad SiHIHS
HAT J&H &R 2 |

IRICHRTS IRRIR # wfiet BrecisT SHga
(PDS) SIM @I TRl &R+ dlcl gES RNA &
A% fEoes 3R Afersy & shiAm—ufefeT Rud
# ud o9 SuAfes e S| pKSE401-PDS
PReIS BT TWHATA PP TN IRIA—HISUCS
SIRIBHTT | Ufesdl Te U IR fdy 7, @ik
AFTRTR BICIZoINT H TRICS J(FAdIciss
fEefivd & SIRT Awd S Afdanse ol gRe g3,
f99d d91, @ e AWgd CRISPR/Cas
SIAF—UfSTET wiehi¥ woIfud gai |

59 9 dard, B ST fhEl iR 9=
faifearr wonfaal &1 ferax @t 1,364 dard,
S gRTEol Bl R [ SR AT 1,752
aRIEvll & oy grRIdIe $eT IR & 178, 3R 107
ek darg, fHe faafia & § S sa @
ST BT gR1 Repte w=am 731, R 3+ duraed!
Hay 3fR Mgl Uass i wifiet o |

W—AET 9™ & Ted, decvig FCV a1, et
H STs e YAPTH, <P V& R Tl Aold
IIRI TMV & UfT AfoRIered erar & & oy 21
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SRR I IR by 7Y, fa9 e &1
S FHI q% dol Tl JMgaRid JuR HrHd
3R ASIgd garT |

Executive Summary

fret & o @ foru Sfed MR & gerar S
@ |

EXSEZRCINICIE AT ardaReT @ d8d

o T 1 ‘RdffedT Bs W & dgd I8! oldd

qrel 18,612.9 fhARITH daTdq, & IS U IR |
ST 91 FCV, a1 Fof 3R Ud @it qdrd; &1 fhei
wTfHet off | S 1252 TRI BT ITod U1 galT 3R
|1 B fHAE B es! Yorayul il T W
JucTE B3 |

Tiftifas wael # JuR
o i # anf¥fe wu & Wyl o & fw @Y

ST ST G9EhHT &f Igem= & T | DinCh—330
H @ %ol B Fad Af¥H USER (2,633 fBAT /
®) Tol @I T8, DinCh—262 ¥ Wa¥ AfeId IR
& AT (3,297 ig g 1) WS TS, DinCh 68—10—3
H R S YRR (AR —Tqarss)
@ AT (64558 ig g{ 1) T Bl ﬂ—sf, STt
DinCh—252—12—6 # |9 3ffdd dRICHRIS Bl
AT (1,4003 ig g{ 1) UE 7S, A W HEA GUR
3R e afefd ST 9991 & forg Jeurar sgdfis

AT UG B © |

ICAR-NBPGR 3R ICAR-DMAPR ¥ foTq 7Y &al
330 I ST URTEYI BT AETHD, TS
3R DUS feRoed & MR R Hegidw fohar
AT | ARG SR IO I g < oI dTel
IS SRl &1 Ugar al 75, Sidfdh v
@ Yo HIeH § Aee @ forg 157 gRugo #
faerHIege (Withanoloids) @ #AT3T @1 STiE &I
TS|

goal H, 43 ST URTEU 6T ST AlhIaioTdhd,
IUST 3R F@Tfere] O & AR W Jedid fbar
TAT| AT Uhal DI SIS 43 F 493 T UfT
BRI B 4 B, g em—2’ uRusur @
SUST A P (49.3 T U TICAR) Gl Bl
TS | 9 31 PRFAT DI AT (8.9%) TCP—115'
gRuger § u1g TS, s 916 TCP—223' (7.3%)
3R TCP—285—2" (5.29%) W1 F El, 3A4

TUa § R & oy Aecaqel SR derhHr @
UgA g |

I B I§ TS
o TIS—S YHABIHAT Bl THWT DBl FHE BRA D

fog, ufeRie fri @1 e e wad o
IUN B | 39 HeY ¥, ST gHApHAl & fory
fAeifcar Sdad ufoRe & anfdas iR SrgaR®
FaRe! o1 We =1 & oY ta aRAoT gw
T TS |

o THITCIgS gcdl @l b fApRId &R ool @F

0TaR SR RZRYCHS oA Pl J8aR I B
foTQ S g¥a™ g &1 8 &, aife e dHa ared

SWEHAT I G H FeH Ul ded—hud

a1, SIFURRUl @1 ggar & & fold I Bl

Rerfd & ded IICUH—SURINT T&TdT R OIS

T gE BT T, e Sadrg—edien sk

wwmwaﬁﬁmmﬁaﬁﬂm—rrﬁmw
|

B IAIGH BT U§9+
P Menfifeai
o ST Ted! AT (NLS) Rerforai #, =91 qri—adsga,

BHATS @TE (FYM) IR BICASoR &1 g T
AT (RDF) & H12F SEIce gfgue Aohic (Yo
T RIS dd Y§ed) J T-ags auiiar (FCV)
dTeh, B BHA B IUTGHAT H BB FUR 5T |
100% RDF 3R FYM & 97 Ufd UHs 10 =4
TA-DHYA & SKATA 4, a9 RDF & FRIATA
BT o # ol YR gSaw, gl # Asmifdae
TfAfAfS, BRBRA BT YU R ITATRT Uil
@1 USTEaR H 5-6.5% B dCIaN] g8 | 59 ddid =
A AT U DI AT 1.39 ¥ FGIHR 143 IR
e, o9 112,152 9f0 gaeaR @ IfaR
g8, Ol SHSI e FaERIar &I |Ifdd &xar ¢ |

FHACdH DI Eodl AT (KLS) arell Rerfert & A+
IRN—He, FYM 3iR RDF & U&h |1 RIATE
W, ddd RDF & SR @1 garl # & gk,
IUeRd kRl iR THdeR Rkl & UgEarR #
6—9% P! IeeRAII TSI B | ANl WR iR el
BT Rerfat # i &1 98 fadrT 3R ureres ar
BT I8N AT Jg Hbd <l & b IATEHdr
1 uRkrAl &1 I[orad ¥ qHeir By 3, @re @l
TN ATAT BT 25% Tb HH AT ST FhaTl © |

IoHgl B Reafcal | 45 X 30 cm @1 1 W &
Are (ridge) TR Ul B U AT o4 3R 200 kg
K,O/ha &1 SHIAI B A ol Ybal &l R
521 ©1/%, UHs Raa 19.68%, G& Udha DI
U3TaR 9.97 €1 /7. 3R HRAHA BT AT 2.53%
ol DI TS, S FE STaT o |

TRYJAR YdeF &I Th FHfbd oifa, o
Fofhd aaR QST & AT B ST |
Tgol UfeHenfer 38.7% SC (0.6 kg a.i./ha) 3R Bt
I B e ST iu—ufid 5% EC (0.06.kg
a.i./ha) BT SKATA fHIT TIT, A WRUTIR TR
T T (90%) firett ik e & a1 sareT
UTaR (2777 kg/ha) BRI B8 | 39 a0 4 UTaR
T BT dTel G oI H GIR 3Tl 3R HAA d6+7
P PR WHI B SRM WRUAAR A BIH drell
gferRaet & YWl T W BH fhar |

ICAR - NIRCA Annual Report 2025
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o I H, WS P W IR II-HiAZoR & aﬁ?ﬂ—c(maﬁ(us)ﬁﬁwerr\ftr%maﬁ@ﬁ(plck

SWIHATA ¥ |IH SIS qdl 3Ma (3,23,930
B /TICIAR) T DI TS 3R 3P 918 dddl HS B
WG BT A ET | 7S DI W AR qrA—hiEAgoR
& FRMA ¥ FIH AR Y& AT (2,28,180
%/ BICAR) GOl Bl T8, TP 918 gHTHHIRT 3R
IR-HIEATSOR @ AT FYM &1 RIH ¥&T |

oer farg (Surface 1rr1gat10n)EF\> 1T 75%, 100%

B SR U] Tehldlgs AT g9 &I Tg; dal
fageiet # a7 5' fo 7 200 fHIT. NZTRR &
wﬁaﬁwwi%maﬁ@ﬁ$aﬁ?mz4qﬁlﬁw
aﬁvaﬂﬁw(sw)ﬂwaﬁaﬁns‘vﬁm
SIFTSRY X TIfdROT &1 URRORE  Hfafshamsii o
YBT3 STerdT 2 |

FCV dard; &1 fs1 FCJ 11 1 farart &1 fe @t

3R 125% ET UR IJLAILT & S UGTAR T
TP O B Adel RiEas 9 1,34,950 % U
BICIR BT Ha STEl Yg o e, s a1
fsu RiaE # 100%, 125% 3R 75% ET BT I
JET| UM & SWIATA @I &¥dl (WUE) 25% ET &
e e warer off, iR SHd 919 50% ET &1
eI VET |

I RIIA—deRiid gesroiial &l SR B, €
T BI 33 BT IRT AR JHR ASHT H UICRRA |
TRYR T =17 AP Ffgue TeiFe, T ah
VK- e’ (RHA-K) SR fbar ar 21 a8
Uf¥a® €T H Bodl &l ST 9@ b folv U
IRIRER 3R fears, fAwed wfed 8T 2 |

HER SO (& Yha) I IIMY MY IR Ve’
FHUSISIT H INM ($3iR1& RDF (150-50-50
N-P,0.-K,0) + 3ifi{f¥ (FYM 5 €7 /8dRR) +
IRIGBICATSOR (TOIRIRTA+TSICINdER)} & ST
A I SATRT G UHe DI Rbadl (20.77%), &

Jo T ¥ 98aR B4 Uil @l USTER (13.9 T / THRA),
START Tl &1 UTaR (1,943 fHuT / Baw), I
gSa (1,374) R & wh & Sw=iRd W=t @
U (7.0) f&AT| 135 fHAT N /BaFIR 3R 150
fPUT K, O /TaIR B & | W oA R, ARSI
P S(ATET STWATA dTell =1 B AT o
ASCISH—SYANT &HdT, TUHHG &l Rabas)
&I, AP BRS IATGHAT AR 3MH FATH H
DI GIR 3T |

NLS FCV Td1d; ISSIRD IR ¥, YfdeAaaeRar (34-
40%) 3R UICIAETIRAT (25-28%) daIRAT &
T 3 UBR & | $HY IdT IdT & b F JaeIRar
qIYe dcd deh, Hrad eeiiar 3R 7 fra=or |
Hecayqol AT o 8 | Acrardifie fageyor o
TAMBRI JECIRAT H ¢ WF—ARNE Jerersed
(Afers, Thafes ik weifers TRTS) @ ygam™ @,
S BRGRA gereiierd], Aggro gRdd 3R
TR IRABIOT & 5 BT g&3+ e 2l

UHe I UGTAR (11.037 TF / TICIR) 3R TR
B AT (2.15%) Tof B TS |

R FHRINATES (Suckericide), AT TIHETIO
(SUCKERSTOP™), 51 tar Ay Ridfed aia
17.5% EC & &4 ¥ IR f&ar a1 o, 9 NLS
&3 @ el & dl § FCV TaTd;, &1 3TeiT—3TeT
grsfae 3R forwdt oR uxar | g9+ U T f
25 el Ufd ofler &) Qi qad 3RAR (95%
Tqd) W& | Riarg arel 3R 91Rer w feR, <HF &
Rerforl # & @YY (residue) @1 AMAT GRL
(AT IR W) B R g TS |

HITERY daTd, R 64 ATl A ¥l I8 Gfoye HToric
(MY I yEee) & d8d <9 dRe & gfeue
SIcHe & Heraraiiad e+ fhar 1 | st
W ar =@er b Ffeld NPK+10 T/ 3dcaR FYM
(BTHITS ETE) & SHIATA A T SATGT HeldIdge
fafaerdr fAel | A1 8, ASEISH 1 sfeharss (A
BTSN, ~4.0%) 3R BiTa—UIUHTsS qraTRieRsT

qaTh—MMETRT TG TUNforal # Hra HIadeg v
(@ STHT B @Y eTAdT) 17 & 96 Mgha{ ! &
g oft, RradT I 35-40 Mg ha{ ! &T| A&
S[ATeT HIFaRgsd eHar FYM/fd—dard, iR
FAs—ddre, vonferdl § <G TS, SEfh AR
IRA—qaTd; JOTferdl § HIe BT HERT Fa9 HH
BT SO FolTgHe—Te Wl & folu 3TeT—3rerT
TRE B A YoTferdl & #ed BT Ul Ferdl ¢ |

fd & el diul & e o 9@ 9 e
RISSIEEEIRAT (PGPR) BN & AN o Bl
RDF & & # Well & URSIY &1 AleTs § HIhl
g B 7, S UILh dcd WeeH IR AIShIfSTT
EIBTHIOT b 9T AMBRI URIRS Tffshar &l
gf¥e PRl & | $9 37eldl, RDF IuTRd F9A1 4
WERUT & QAR e THATC e &t HaemT g
fopam T, STaf Peiar B 7 B HEH B 9IS
A 99 HH T o yefid fhar, o
I8N YR ReRAT BT Hobd <l 2 |

BT Fordr faar, RTadT Jier dee Uil & 3ifrdhad
UgTaR 3R &d AHY T del dTel egfAthaed |
o |

A et
o il dardy H, Figae® # 1 &1 &I arell Rerfaai

# 250 fHAT. /TdRIR TSSO (N)

@ AT (3.87)

Sa—ash Jdid I Ul <ol & dara, Scared
JONTTAT & IR el Bl Icaoi H ddTdh, STAR
T ANTEH ST 71.8% & | AIs—ada, STIehA
(6.87 T CO, e ha 1) BT T H URII—ciqreh 3ThH
(732 €1 CO, e hat) § G Pe Heflie ARD
o, & <l & f&b wergi—ameRa wdd <ah
PEed 1 IS B BB 8& Tb HH DR
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AHAT & 3IR TJardy, Bl Wl B gAia=ong Rerar 4
IR TR FhT T |

B B T HAE JOTordl H, Feg—adTd, JJehH
@ ded Sl § Seadq Hre= @iASTadRor (20.9 I8
for ) <t faar T, i 6 9 g8 Aemifad
Tfafafer R & @ fEE W U URTeTer
BIEfH BIET B 3eId STARIAT DI U 2 |

Bad yunferdr

o TfOad Wil & forv fasRIa o 18 sTelT—arer T
A8 @1 wad worfaal’ q A T—IrdT
FRI—URReIfed &= # Ieuaddr, amvEdT,
HEEHl & HYA SUIRT IR gdfaRer ol Rerar &l
o™ BT TSI &ar SuRY ¥ |

o sifemier Wt o Rerferdl #, gedl + Ssa (@)
— dare, () — qwhell (Rel) wde Uollell | Fa9
SATET ! 3,25473 WA B4R BT §g ™ A |
D 91G Toal + S8 (44) (W) — dare (]4)
TOTCT T I 3@, T 1 3,17,110 Ufd gacaR
BT Y& o™ 3T | A YNl Beal UR AN 311
HE HONferdi &1 g1 H i wu ¥ dER
wifed gs, i aftifas @t 3 feami o
9T B ST eHdT DI AT © |

o Y IO (0.7 HI. X 0.7 ) & ol H, T B
AT ddR, DI FSIHIUT & oIy aTse—wvs WIS
' AT (WSPRP) (0.8 1. X 0.4 #). + 1.5%1) #
AT @1 Tl & SRIER U § SR IR Red @l
STEHAT R SATET T, Ul ged ST (TLEY)
1864 fh.3T. /. <1 | TI9OT e @ ATl ¥, SRl
DI 100% G TS AT I G SATET & U=il Bl
IUS (12.06 ST /8), SUART Uil B IUS (2091
fB3T. /8. 3R 13T U< Uil &1 SuST (1253 fb.am.
/%) Tl @ TS |

o T 3R AESH (HIRAT) B SeRehifthT STl T—3TerT
HEA B USTaR A1 B9 g, offd X Rwed &1
BT g6 AT | R AR @1 Wl wad SaraT
1% arer RieeH e, for He9 sgrer e Res
(468272 /%7.) 3R WM AFTA 31U (3.34) fAaTT |
gTclifeh, Sexsh T Rved & ‘OIS ' AT + 8ol
(1:9) & I RTET ¢ R+ (3,68,399 © /7.) Ul
BT |

° Wma%waerﬁzﬁﬂﬁﬁmsﬁ?@ﬁwwaﬁ
A Sl (SHRiFife e W) &= W) 16T A
Re=t e | sreawier + i ATRAT 7R JreaTer +
Wred ©IrS 9 Ao arelr s Res 99 4,09,656
3R 3,99,506 Uf BdCIR AT | ST & AT i
P Al Th e ) A" B @y @
SR ok daEe) # gt g8 | d9rd &
e 3redEien @ A Wd dva R [HerdE o
AAT H 2.76% BT dQIRI TS |

Executive Summary

® Gl HeraR, ICAR-NIRCA gRT faspfRye fafdy waet

ool F WAl | B dTel JATH Bl T, HAR
i &1 WEl SWHA HI, TG Dl I[0TadT J8aR
B AR STefarg & T AeTHIedr 9g BI u
& | @1 € | 9 ave, A yonferdl arforfsgs
Wil & oy ol w0 9 wRIeHe iR s,

IATE AlSH Ua™ §|

Sifdd o o1 ysEs
TRfea Arefioig vg T y&Ee
o IGHG! # WA 3R e—gred Referli # darq w)

The AR SR eqibl & IrRATheld Yoiel &l
RE YOIl g6 B TS| &S fbaT T ugE
RIeRT a1 FNSTIBING Sggw (dfa drem 2—3)
off, T & URMS TR & IR iR Tl 3 &
SRTE SHdT G710 9 15 Ufa o off | g1 by
TV g REIRAT § Pifbdfers dicad A9
HRTAGeed, dNIaT fSwplew af+ar faer,
HlfeaoT dweqygerer, Wl ursT, HIedlfis
R T RRfhs yorfa enfie off | ¥we 9=t &
qur A & ROl g Py U A gaeiiiar
i, @R gReHErgvy T |

SATA® TS dldelsd dolded RIed &l
(fpIfearT SreTfedr, U= §Tfa=, g+, T,
U, 7S], . AHOer, U, cqTaH (Fecia’ FCR-
15)) & areeIged sHeal fhy 7Y 3R GC-MS &7
ST BRD BT [AZvor fhar | 599 4
B Uy Ufhe—gad I iR §B Ufhe | FHfad
o | U JYIEIFT © TR URT A p-cymene, 4-
ethyl benzaldehyde, 3-ethylacetophenone R
farnesene S\ dicllelged Ndheld &, Safd HIgorv
fAifear vfbs | HhfAg dref | valeric acid,
thundergol, exo-2-hydroxycineole, L-tyrosine 3fIR
N,O-bis (capryloyl)-methyl ester @erd € | fEgiftha
FRIE H 37 AACTSA HURSSH &I &g AXE B
qHBTY BTl ¢ |

HSRU H RANE died JIRIASHl T¥Rd! & yde=
P foIU PeArd FERBIIRR 10 SC, SccHfeq
11 EC 3R WTg9eRA 11.7 SC a4 991dT (100%
g ) |

9T, B HEA W S I dleARd fedhd &
fory e JMRfET URIISR (SOP) &1 AT&HIHRUT
far AT | A B HU FAE (canopy) H 2.0
HeX B HdTs W 3 Hex /s B T I fBsaa
BRI T, Fal B & folv XR11002VP AraTat e,
JMMAR TR SHMAT 81 dTel AraTdd (XR110015VP)
H JER TS TE | 9 | T dTel Auid BRR
(BPKS) & forg qaT$ 12 S0 &1 S §I9 ¥
forgdra & forg Y fbar ST Aedr 8; S vreryeyr
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fager & fag sAmfaed d9ige 5 SG (150
el / &) |

3 U<e & YR el & pIITarRurer, foHurs,
g <STem, gikurg, PRSI, RTgRare
@?WWﬁﬁmﬁzﬁaﬁﬁW—tﬁ
URramg frs7 (Thrips parvispinus) & Uded & forg
JAT—3NET IPM Alegdl &1 U fbar |
JITT S Ugel AT H, AF-IPM TRIDI BT Jol T §
IPM 3109 dTel @i § fored @1 omarel #§ o
TR 11.65% @1 HH <= 7T |

NLS &3 3 dqre H ‘&l 2’ ST T aal eI
& fory fhw 77 vas agafRerd |d (2024—25) & UaT
el b MUTAYRA ©IThiH gThl H FADBI 3R
STGT o, STafdy KLS & H, W) URATgedT ¥,
ORI faee’ SFRY SaTeT <@l 8 | T e
@ foTq 7aT 7 5-6% (w/w) S Tidel BT SR
forar T iR e B WY I W Ul Stei Bl
10 e & fou woiRem |WR 9weE (10°
W /mL) H SarT AT | VSIS e 4.7% +
HTDIOd 59.7% + DA 5.6%, BEiIaET
37.5% + AR 37.5%, THRIRGIET 8.3% + HIbTod
66.7%, 3R AT 4% + AFHBISId 64% A
"BISCIFINT [A@IfearT & Raes 250 PPM iR
SO SITeT AigdT R ATsAferadl W B 100%
TH BT TAT|

ICAR-NIRCA, RS, SIfAell & e & @dl |

GeHbISIG AP FCIgavT9T Gy
(Rhabditida:Steinernematidae) (NIRCAO1 ¥H) &I
3T &R UgAHT 3T, I§ U, forgeT & Ul i
500 IJs &1 aX & 48 i ¥ 31 fagr (amTeme #)
100% <raT 7Y &R P HRT G & |

KLS &3 % FCV TdTdq & 1 s Se—S AP
(HTTTSITIgT §ITIHET, RISl gersd XHIBIAY,
gl IcTerTay THU), STgelTad TauN) iR gy
Il fFrHTers uTg U | Se—Tie YHd Al Bl
TR 31feres 3fId STaTdl (100 cc et # 126 12
I MRS & JaIgel) R ©ehiH TR 18 TS,
gqd 918 uRIMeT (90 J2), Fa@msr (78 12),
W@ggﬂ (75 12) 3R HD @I (66 J2) & Fax
T © |

S~Id Uoi9 dshAl H, FCH 261, IET 108, IET
107, IET 103, FCR 71, FCR 73, FCR 74, FCRH 13
@I RKId” 1.5 T fobar 7 3R KLS &5 & Risp
Hies' (FsmiAd wWd) &1 Rerferdi # Sie—Tie gaHHl
& RIclT® I MG IS TS |

P 5 (o & folu SWHTS @ T8 Hdd) Bl
T H, 0.05% G dTel TefATSIH 400 SC,
STE—MiS TR (RKI) BT 68% 3R AT # STS—TS
APAI] B 3TTaTEl DI 57.8% Tb BH PRI H
YHIGHR] U 1| $9d d1e FCV dard, &l

Executive Summary

IUATRT IR $1 USTER 3 24.3% &1 9™ 83
IR &9 AN JguTd 2.31 87| KLS Rerfoi #
g 5 FCV Tardy, & BHd H, TR0 3R g

YT S SRl W STe—c GIAGHAT (AT RIS
STBITIET) & RIeT® 0.05% HigT aTel Ff3IaTg<A
400 SC J9TghRT 9T 737 |

Hol R, 98 & IR WA & Y o Ao
PRI, R &R qafaRor @1 gfke
B GRET Ul & FAoH 9 Udhidgd die,
T R FAGHH TG O BT BTl Asgd
o, g9 o el &R fewrs anfoifisas $ivr #
ARTETT BT |

HHARR ST Y§eH
IS~ BT eI
o fd @ IUaAT W Helg A Ugel fhy T 37—

T IUART & A | gl aell o Dz
FARISS (0.5%), Saxfors gRrs (50 9idigH) &iR
qeflRrm A1see (1%) & S 9 DR &l
AET 9 SIIGT UTg IS, §9d d1g WA
AT (1%) &1 LA &l a1, 19 &1 da (1%)
IR e TS (50 ppm) & SKIATA ¥ @
IRICHRIS BT AAT H HaRI SATGT GIR @I T |

HERU & T3l Ugfaal H, SRidbe (7
ARG aTel YgT) arel Il HeaR H A HH 8]
(6.69%) UIE Tg; $HG 95 ST WIOR AR
JFgA—Tee RS BT I &7 | 399 udl Ierdm
2 fb gl e @1 o8 T4 arel Refol 3§ d8ar
T 97 AT T FhaT g |

Ry tiie 9 ofenfie w9 & wecayef
JrIgfdeg Al & dR W 2-3ifacHid 3R
2—3ifaeA Bl Ahoddd HaTell 3R Heelfa
fam AT | 3 BHE: 4971 p/g 3R 11.283 p/g
ufcr U9 SUS U gs | |1 81, I8 urdr wan e
ISR AT THIEX & AR TR Pb,0,31R I8 oI I
Wﬁwmwwsﬂl

GC-MS & WIRT 7+t 3R ot oRE & disil &
e 3 RiyAfore Rie &1 uga &R #7137 &1 gar
ITTT AT, ST ShHST: 2961.6 pg U mL 3R 2621,
54 pg URT mL o | TATERT & el ITFATHR0T
Toie ‘3ifaRAM (Oxone) &I SRIHT dxa RN
TRAS ¥ THSA iR Taiferd TRTe &1 dhadargds
Heetfia faar |

FId favevoes Ueeia o Qe
o Wes HINT USYA H Plg daad by a1, LPG

FRT ASYe # THd R MR Y gAfeq
9 TR $RA gU, Aq1dy,. $I SYaTRd ufraf
@ yfd fe.ar. o= 430 I8 9 @ a9 HH @ud
g @1 TS |

WH3IGY - T aifdifoas HY sregRiene Fzenar aiftfes aferdeer 2025 5

ICAR




HEPIF
ICAR

—v_;rﬂ'-q.‘.. g

BIRIBIT HINTT

o Targ # TIIfSIMISS & STaRINl BT Udl o &
folg LC-MS/MS TR JmRd U a7 YATferfcdat
aﬂ—cﬁrﬁwﬁﬁﬁ»—mﬂmlmwm%%
TAURITSHRIA Taesi &1 Wi AST aTell FCV
T, IR & & foY R 17 &1 & PHI &t
SR & A R |

o Tl fAd | RN iR dRfe e & forg
BTG oI &1 golT 3 eI - —AeTRd
UGG ddeiidh SATGT JAfaRu—3gdd 3R
fPwradl 8 wifd 399 oF dicde, Foll AR T
AT ® SR 39 I HARRKA WR UR ST
fHaT ST el B | BTSSISIIANHG hidcI U 37
TRT W Tl =1 SregAIdeE fafer &1 garr
H DI B ST aRTER Yegal AR AT 38.14%

CNIES
o Froil A W GIRI=H; Boal I dieT—aRIc iR

HYFAAISSH; Rl 4 Rf¥AIfas wfas,
2—3ffFeHAld 3R 2—3ffaeHdIT 3R Iearen 4
faoMIcIgSe @1 AT AU & o Us Ao LC-
MS/MS 3MemRd TR faamRyd fhar Tar | e &,

Executive Summary

BT RGO &, fHarl @ 3 9™ 3R &
fRr—amenRda Sfidr &1 ggmar < Y BIH! FHTIAT
=

g HeTaR, pAdR R g™ o1 aiforisgs
BEA! H Hed HaEH, TAfChd Farere] TN,
M ARIRAT SaATdrol 3R Saure fafaferasvor @
BB Hogd fHA1 €1 I gAY dEdR Hde
piftgfefeaa, Taaue & forg daml iR i
SAEl @ 9ad SYANT § #EE HRd ¥, AT 8
Ti—d%e g 3R AT CeBIRiY & forg
7 Hie Y a7 Pxa B

foaR o™ 1§ 99R ARET
qed e fagemor
° aﬁmwﬁwaﬁnﬁwa@mm

AT I IOTR BT BRIETHAT BT 98] 9914, Bl
$mﬁﬁmﬁwaﬁwwﬁsﬁ?ﬁmﬁ

B GATHI—&HAT 98 B ol HE@Yul ST

T g |

T, § s ARE D DICARID] © STARE] (ST
1016 3R 255 PICAED) B o B fIT GC-MS
MeRd SIM 3R LC-MS/MS 3MeTRd MRM dXihl

BT SURIT STATIT BT HY TR TR T 44
BOIR T AT FTGIR WR TR 9T 18 §SIR € © |
AT ¥ Tg fquor A1egd fha—amRi—elid

P SHATA A gU UH 9GP 3R HAOIGA
THTfeifedhel RSPt fabiRid @i |

I Haftha SwRl &1 fae

o g Ad I U HRRM F Wg g 7P I
oY fedhd ARG ude hed  STermid
REfedhd ST [AeRyd far =, e iHEF
gRay (39 fagl) 68.19 Ufwd <@g & AT
gfcsiiaiieR® AfbId Teiid gs, Sl §& WM
A qISg 3D @ o ol | I§ Va—RTHRS @rel
JERT | UTPId AT & Wh H P TTHRD &
Ipfeads AT & Y F STANT fHar ST AT 2 |

e AISTA gSsiadgs (NaOH) WETd fspyor
JPh-Td AT BTSSR HD DidcIH—MnRd sRd
T gRT A9 & €31 (LCA 643) | Aol &
frspdor # 9 wafow fafr (28.76%) Rrg g3
T2 IcTe T Aegalrs o § & 3
DI IULAT HH: 90.80% AR 89.86% 31 ufer

fasmar—frafaes 8, el R § @ 90
gfcrerd f2ReNT | e FHeiE Yomell AN HRA
TAT TS Ud HRAHT T 7131 & AR R oI e
TROT 3 & fHart & o & Al 2 |

W B AN B ATIS ALY F TE AT gav B
% U@ =g ¥g 59 ANTd (98,046 %./TACUR)
off, s qrg AMRf JMTAl @ ARTT (49,382 .
/BIRIR) TAT U9 ABSl B T (37,322 .
/BACIR) B | qY 2024—25 B TR BACH H
I SFCIR Wl DI AT AT 2,32,518 . / TICAR
oY |

gy wew & fafr=r Rrell # wiRRerfaasra grem
GAFi®, IMMAd SeTar Aahdd! deil ARG Tl
& AT H @TUH I U g, S S Fddarn
% R I R dxel 21 gl MReER), T,
PITAHT, UREH TEIE q ey RTel srafeia
|ad) SLSI : > 0.80) ot # 91y 7Y |

i RS Aibaar urg g | fheiRE—aqg
uford vHice 3fd @l Sia—suderdl 1.29% d&
T 8% |

o HWIM 7 fd iR Tl 9 8 Y TE & @,
fRIfesi ik Jgrgfewma Sars +ff faawfia fhg
g1 saa fory e wyaRed, wg—smenRd S
faerT gfshar =TS T8, faH vaag e (e

D1 Tfsha), Yigaor, Bifers, dferes 3iR ore
HI S =ROT 9T o | S99 eI |afdid S<aral

e "ae d B & dHal & 24 A S old
T @ "ibe sefooid TR (AF-dsd
AT-RMARCH T8 THAARTT BT SHIATA BRD)
U gl © & 9Ha & e Arde H Srda
WAl # ARTPRT w9 F Feaqul qeidel g3 2 |
IJg IPRIEAD ¢ fhaml iR Afa—fatart &
fo drsass @1 @R, Jibe B AFA T
IR OIS B¥Eel oF § 980 B Bl SHTHRI
ol B |
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NS -amenRa ot wwelq yomeht

ICAR-NIRCA ¥ foarl, fawr HHdl s s
fRaeRel & oy i S 3R HRIADHT
Torarell (ICT) W MRd ced fAmfid axa
fefStea Tiidear o1 Auiqd BT SINT T |

HTML, CSS T JavaScript & SUANT HRA BT
dar, & I B U (Siieed geiarerd s
forar T B | Hafora Rl &1 qauswaRoT adam
H TTfer WR 2 —, S Python &1 SUANT R4 8Y
Vision @I Swin Transformer SreNfraT 1R 3memRd
IIIANT & fadmrd & fory smamyE 713w (Input)
& W § AMT TR

Android e TR ARG Uh fgurd Rer Harsd
AN A far Tam 8, i AsaT uierr &
YR R IRD Faehl TG UeTH &Ral & | I8
ST Td I H qAT FAAfcd & Todl AT dTel
&, IS Ud d~e | H IMUferd oled SuS &
3R TR AT T B

TET—3TelT IUTH &l H dardy, & dioll & faawor
TRE ¥ 7191 w9 e T 21 39 s fhy v
9 § & qu fSficd der wifier fpe v &
ST URef¥dr gedl 8, BIHbIS P &Hdl J8av
B © 3R fhamt & 9899 R 57 SuTel HRem
AT 8 ST ® |

DleAmd B FRIAfAE @il #e1) & IR #
TG SR a7 & oIl Python 3R Flask &7
STINT BB U WIS BiAdhe drIfeaferd] dlcdic
IEIIT AT | $9 ©IehH # QR Pls, d9 TaRid 3R
WhatsApp JTRITRT Jarstl BT wIffet far T §,
Sy frar iR AR &4t Aidss fSarsa &
SIS IR 3ed RIS HAIfIfrS! SR
7 Fhd ¢ |

TGS UM W IS eI A Ul Fell & b
52% Bedl STedl AR 57% fd Saredl A
SIS DI HegH TR UR I[N, STafd hAv:
26% 3R 31% 1 $H Sod WR W AYART|
ATl d8aR ScTed CaHTATol Bl SRS U

Executive Summary

e ¥ I3 fdam Scdes e (FPO) a‘aw
| a1 =er © o 9 Safiar ewar qaaie (ECI)
BT TR BB HAT 8, i l%r?R’TI'QESO%FPO
STd AT aTell o7 (ECIW 376— 5oo)ﬁ3ﬂﬁ
21 I T IS ISl o Igdl Tegdg iR
ST eIl ®T guid 8, forad HI‘;LISGD ATD ST
IR whfs (GRI—=raam) & fAer & Ao
fierh 21

fird @R gl @1 Bl H erHar—{=Hior HRimH
IR THIGGI & UGYT Bl AN PR D (g
ARERI—ATERT faIR gREHIOT (participatory
extension approach) Eal H'«befldlliﬁcr) JTYATIT 73T |
AT 9, Ya¥d, Jeidd AR Bledd b
gfhar # feae o Afhg arfleRl | Sadrol
BT 3, fHAEl H SO R d8a) ScTe
q Pelg—die Ydud & TRIbl b TR H B
qQIT g8 |

RGP ERCE BRI CIIT ISIRC RIE B B CRSS NG
ISR BT SFeRI A &1 ggell o fefoee e,
I #gell & fadr, qoiR—adfad Y, G &
oy FegdRY Harei iR IAHAT ST ggrdr o H
HEE BT | 39 YAl 7 TP BT U, qOIR H
gfereget &1 e 9gM, |l IR MMETRd AifenTa
Bl § 7eE R AR AIIRTd Wl § WY &
TSIl BT AR Wa < B T TG H [eH

Ifirer T8 |

P fas o
ICAR-NIRCA, ¥ fasie @, Herarael

S g™ $a (KVK), detaradl 71 HRT Scredar
3IR STToNfddT GReml &l 9g™ @ foy <araron &
Ao, gUR, ¥eeH SR emar T # arEH
AT T SR w@T | a¥ 2025 & SR, KVK
9 FhAdYdd 11 AF-—HE g (OFT), 24
hedTgd SHARSY (FLD), 18 fdham uferor drigH,
8 SITRadhdl BRIHH 3R 3 URIIIT ANefor HRIHH
RS by, ™t @ irel & 29 9 B
SIS B a7 UM IR TER 3T |

KVK = 3TqIE, Bodl, boll, ATRIS 3R degd
I HaEs daeiil Bl qeral fean, e Se

| JUATY S &1 Hhd <d 7, AT 81 I8 {1 9ard
g f& gl foram ¥ & 99 39 ST @ )
goI & foIv TR foRaR TR-ImA} @7 SR & |

IU—ufdT foaR &t

TR o ARSI ® Well H 98aR ddb-ihl Pl I
P T T B S W, rfERY SR A T—amE
TRT fIeR d¥dl & J1egq H ddhild & TR Bl
Holgd PRAT ORI w@T| e ud gedl # emr
fertor qorr Wenfira yeei= arRisgHl & fharaas

H HEHTRTATIRS TR SURTH (YT 37347 |

e, o & fafay dig a9 Sk Iror Safiar
P o ®l AWraae Rl | gered 8k fieree
Bl BT 120 BFCIAR STHIT TR Folvex healgH
SHIRGYA (ATfed UeuH) & SIRY, TR dd-ial
WERIAT 3R Wd WR TR AATEHRI Hareil | I8
SIS dh-Ihl Bl YT H Agq Al |

STAT— AT BRIGH! H J8R el SUTEH, Hels
% 9% b FEeUd SR oI HaEd & "l H
A BT TGN 3R TH-ND! BT DI BT

I | Sy fawfid S dahed I’ (VKSA)
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& d8d, KVK = 134 iai # 93 U9 W 3™
FTAHH A 3MR 24,000 I S{ATGT fhamr | Hre
T T B g7 HRESH  GIRY JEAR B
qdHID], STAdTg—3Tgddl Wl & dRId! AR DR
B TR AR & IR H SARTHEHAl hells T8 |

e o ey, KVK dofdradt &I wfafaferai =
SIalol & YR, fam &1 emmdr fAEior @ik
I dHTd BT Bl Aorqd fhar, a4

& § fedhre, AaARie Wl Bl gerdr B |
ICAR-NIRCA, Hf¥ fasm &=, $gax

o TN A9 &=, BgHR - caIdlol & D,
yeyH, Rabal Saede iR fefiied i daEaR
WAl & SIRY S0 f[IRIR SIRIwHHl BT AT
HRAT SR @7 | RO a9 & SR, KVK 7 24
- ¢RIt (OFT), 26 Theellsd SHRE (FLD),
48 fhar Uit dRimH, 5 Wd feaw, 6 Rabd
STAYHE BRIHH, 4 ST—Afad AN BRIHH, 4

Executive Summary

e @l feax, KVK $gax R fhy 7Y fodr

eraf 9 fefoea @, foami & s e,
TP AT R PR—IAHAT BT BB HoIqq
far &, R adiell 3R aoR—s @ arforioas
WA BI gerar e 2|

Ifiaer IR daTe, iead gRATT
o 3Rget WRA dard, edd gRASHT (AINPT) o

I D AT dqdTd;, S dTel &A1 # daray,
DI fHEl 3§ GuR, BH I, B GReT 3R
O e UR FHid W & oy eg Ha &
AR WR BH HRAT SR @7 | R qef & IR,
9 TCaD H 14 B WA IO — R 3 =T B,
7 IU—d5 3R 4 WRBD B o — Tl AT—3TT
PHRI-Tary &= § Jd) 9g—ATa Jedid
IR Hfaa v gftad fvar o7 s |

A g dg o], EEmT iR o H Rerd
g, vafd Su—g P, Feard, wEry, i

P Wies What R 4 REI—TaCTI—HIR

§eX%¥ (REFI) 9@ 3mAIford & |

® KVK &l ‘CropSuraksha’ HdTsel UAlbyd & foru
PriRge e, S feas &1 Sfiea wars
Jard e b frU g9mr AT o1 $UT NIRCA
Bfwea prifefaferd) aredie € fawRa fear, o
PIeAND B HHIRAE & IR H R TFTBRI
o1 § SR 33 foamr dor fawr ofifat & 9=
IS V9N W a4 R

o 39 ¥ SufMar e R @ IR e
T o TR dredE A o a6 TiRIR (@

faTeTer, ex &R R & Harferd &I 2 |

Iy 2025 & IRM, T Tcdd H [l & oAb d &
o Faf~ad HRIHH Ahdad T T | JHAR
fore / gTgfas wierol (IVI/IHT) & d8d &ol
AR 13 FCV a1y, 6 dI€l ddrd, 3 IR<H
o, IR 2 =@l dara, @ fHEi w1 qedie
o AT | S9D SfcTTaT, g BT TR — 1
(AVTI) & @8d 10 FCV, 3 9ISl 3 g 3R 2
i oieror — 11 (AVT-IL) & d8d 2 9T 3R 3
IREHT Tl D1 Jedid= fhar T3 |

framt @& Wal o Rafeal § Biecs WReHA &7

et @1 gerar feur 1| te 9v feam
ERed 3R KVK Ao 2MScele &1 9T o
fopamT @) SfFT, TSl & TRIR SR arforsaevor
@1 Tfafaferal @1 iR AoTg el |

® KVK 7 9hadigdd Saari]—agdhd Fd &I fe
LCA 643 3[R LCA 657 ¥ &I | 37971 d8cR UeraR
3R 3RSl TRE & ARl H Gl &I &l &
FRYT fhal 9§ g reer R e | iiea
@EHhM & SIRY FATE o dTell WA ugar &
forg fSfoed wM et &1 Bl W 7% fHar
AT s9H AEsS U9, fha Arefl, YouTube
JM5d IR, BIC USlabyd diiedl iR gelagid
R AR wie o, e faaR warnei @l
Ugd STeT | SATel fhaEi a8 qal |

® KVK $gax 1 15 &l & Taafia PR dded
A BT W1 Fhedgad T fhar| g9
T, et iR fadR Jormel’ (NARE) & d&d fasRid

BT A ® oIy, MH—%MH gried (OFT) &
& qol BT AMeATSID ddTe, [ FCHH-2 (FCV),
ABD 241, NyBTH 152, NyBTH 157, NyBTH 171
(@< iR AR—184 (RR<dn) &1 Feaid
T |

S URAGHT o 91T o dTel dai 3 YB3 fher
TReoT’ (Initial Varietal Trial) foTQ TReqTa gt H-+
ATATT Tb-1db] BRISH T Afaw w9 far, @ik
T AT o el RAd dexi &l weor & o
S Il I R S B AR faaRa e
DI BE GiHftad fhar |

GEIGTRN an%sa ARG ead gRAS (AINPT)
P XXVII BRIAT BT AT 16—17  RIdsR,
2025 @ SR dAed @ PFaar Rerd Keladi
Shivappa Nayaka University of Agricultural and
Horticultural Sciences ¥ HEESRI 3 foar |
39 IWR WX Sl Sl . IEd, SUY HSI-YD

TS bl & dR H g UA TR ST dl bhals
TS 3R ST WR R S8 A Bl gerar faar
T |

(Fae fasme) g Afafr qer €. uend &, I
TERIG ARIeSd (arforfrs wae), faftre sifafer
o | Sf. IRAL Sarer, gerufd, KSNUAHS,
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Rrewrm, €f. oR. &. 48, frsrdr, RLB CAU,
ST, STR U<eT Ud 44 HerId Jeleed (aoad
H¥el), ICAR, T8 faeedl; €. U4, ¥y #wyg, feers,
ICAR-NIRCA g URIISTHT §H-adewh, AINPT; ICAR
S faeafaenerl (SAUs) @ gfafAfd, foam, i
fawal & weme srave qm ST faRivst 9 W
forar | s ead Aed & W D, ST B
gfaffer 3R werfondier fopem wifrer g0 | 59 aasig
J RAd @ wIfa @ aHiier o, wideg a1 R
TrIfGarett a AT 99 3IR dard;, W warh
AT DI FAogd B & oIy T JHTasell 9
g |

e 3 99, 939 dga dRigdt Reflt HHST (CVRC) 7
dard @ AR BT CTRI Navya (FCH 248),
Sahyadri Swarna (FCS 4), 1353 (FCRH 11/LSTC
9), 3R DTV 9 (NBD—316) &I ffergferd faam|
9 91G, 9491 CVRC 7 Nandyala Pogaku—2 (ABD
132) @I RIS RGN daTd, GER
PRIGH § Th 3R IEH SUART B |

e AINPT & d&d FHf~ad rgaer uardl -1 fafderar
I, Ig—Ii wietor, Wenfiie] qamu &R
JRER AN DI FAolgd BT SR @1, e
IRA & qd1d; &5 & Fad a¥g IR gfagericdarn
# Ag@yel InTe e |

PiRT Afgemsil &1 Fefdaa~or

o WRH & fadR Iorifa #§ yror wfgeret @1
AYRHHRUT TH A T 8T §1 a9 2025 &
SRM, WAl R ST IS &A1 H BH B drelt
qReTeil & dh-dl STHaN, STl iy AR
JTONABT B IAART BT g8 & fory AR wR
Dfed 15 UfNeTT 3R erHar—{aior SRie maford
for v | e T 9 afeen Sl @ o
Ahargdd derdl fon, s o daed ik &
fRr—amenRa Semi & WIRY M gg™ # #Aeg e,
39 IRE I ARl & Adsd arel grHor
Ied 3R A BT e #® Anrer fam

PHURS IS STREIRIT (CSR)

® ICAR-NIRCA 7 BT |HING ITRETIE
(CSR) U8e1 & d&d IUMIfIe ATSER! & Aedd |
3O I 3R e e driwAl o
A AT SIRI AT 2 | 99 2025 & SR, FRAT
q Sear—we ¥, fSfiiea o ik fearss
IATE YNl IR €T dferd dd g¢ A9 CSR
o 9 aRATSTIg &y, & |

o 37 URAISHRIE # 'gexde 3 RBFa (IoT) 3me

(R Elitecon International Limited T A&dIT fAe)
3R Tare, STEAR @ ufhar H it @ g9d iR
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dTe Hefiic & & (RTH Philip Morris India
Trading Private Limited &7 FgaRT fe) wTfHe o |
3 URATSRI BT AR BT & folw ARem &l
RUIfET aef & SR ol AT 11,28,76,123 UG
gyl

e I WEAMG Ugdll - 9id RHdrs, Holi—gmud
IR BECIN NESEREF Wl A Hs‘
da-al @ e iR wiee dferewe (@masiRa
) @I a9 fear §, | & fears aiftias
ECK| zgi%m SIERIRCE B IKIHINICA R C|
fepar 2|

e srseda wfafaferi

e U IY WRAM P & &I Yaul, &war fafor
AR AT A A6 BRIGHT & SIRT Sd=Taroll
P TNIR TR ET|
IR Hafda fowrm & sfeRal & fow gt 8
AMF—HH TIET (OFT) 3R hedisd SHRSSH
(FLD) 3RS fahy 1Y | 36 12T B, & FHfor
P 26 HIODHH W NG fHu U, 9% ICAR
AT T A HAE fdbra (HRD) dfveror
HTRIHH AT SIS o7 | 39 BRIBHA! H J8aR IATEH
THAIDI, BAA & & dIdl, Hels & d1g B
TN R FF Dfad fear T |

o AITIT BRIHHN 1 WM R [AHRIT qhilp
T BNV BT BI%! Ao fhar 3R Iefd
BHA IUTGH, UK Y&EH, Hed Haed ae
STefarg—3rgdd S ugfodl & IR # Raura
B STHSHAT 918 |

da1 el B

® ICAR-NIRCA ¥ 39+l A=Ial Wi faveiyorneid
YIS & Hegq | e fRauRal @l
JTI—I[OTeTT aTell fARelYUITcHd AR T HaTg
Y& AT SIRT T |

o UM &I Uil UTded] Hedidh= JATIRITCT,
PICARG JAAUY fIeeiyor yARTemer iR i
SIANCY 7 TIA®T drS, ddTd, IR, RIS IR
T, Aedd URATSTHT (AINPT) &ws, REd |re+t
IR o= Hefer uell &1 yAIforfedd |ure faa|

e Y 2025 & TR, 9 YANTITATSN = 3,955 HUA
P faereror fobar 3iR uiferfedmer afdw wrfafafert
I 19,41,050 BT ST ST AT | 37 TATTLITATSI
J FaTford! TR, YRiey #Hif e, drede Sdeguy
3R AN SR # A HT W ¥, e
o, IR AIiIes Boall 9 S gAfafche
ﬂﬁﬂ%%ﬂ#ﬁﬂ%ﬁ@ﬁ?ﬁ?ﬁ?ﬂ?ﬂwﬁ

@ T 3R AT &3 |
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W@W
o RUIfdT g3f & ERM, ICAR- NIRCA & dsmfie
Ipedl Bl By JRed REPRI AR FTHEI &
HAEgH | ST WR R g el |

° W & IOl 31 PRI Se, TR S
renfiral fder #§ S9a dgadd ane @ oy
Hel 14 YREHR YT §U | WY 91 I8 © fd ICAR-
NIRCA & fe3/® S o, ¥y 9ed & 95
YHER dEld ARTe™ & oy 9 fadar 2025 &1
A9 UdhSH! M ATSA, SfeaT (NASI) &1 Bl
AT AT ST 16 oAl 2025 BT RILEI B
fIsm qREPR—2025 1 T BT |

o TP AT, TRAT & TS ISAMDI DT NTT—TT
DN H erare Ao, R sxe aEfexe odfs,
IXC 3RS Yoieyd, ave Red ufsetdsd iR A9=a
Trefefre BRA § o= MbyTd T S &
Y grdfe Rad # I8 M 3R 39w & ufa
TR & AR Ffdgar oI gy & |

ISO 9001:2015 YHTOTH

® ICAR-NIRCA = 309 ddiforcl A-orie Rred &
faTT 1SO 9001:2015 Ay BT WD Th
3R 3189 RN Sucifey BTl & 2 |

o IF aul & forg A=y ' Affhabud, 17 el 2025
H WRIE & WORd ey & ded garferc
Foric Hfdcd @1 Ihaardd dr] &A@ forg
feam wrar o

o 'Tard R HIfeTd, IUTIRE R ATGRIRS Wi 3fR
ford, Bodl, STl 9T RS W OIS 3R
T §reT |

o ¥z gfefpapya Rud, Saaldich Sdaaud<T,
TAIfeIfedha Afddst iR SIcyue Hsfie #
AR WR W WHR F@iferd! Weed §91Y
IGY & U A @1 ufddedr o <uiar § |

NIRCA Nest

e I¥ ® TR, ICAR-NIRCA T 'NIRCA Nest' &
SIRY 3o arfTigaxer & Jaral &T Asiqd b |
'NIRCA Nest’ T BT Ub W SCIc 2, STl
ICAR-NIRCA 3R S9& WAl HTe+ gRT

“ICAR-NIRCA" 818 & dgd fabRId Jea—<afdd
HRI IR BT AT BT AT 2 |
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® I TSCelc BT IHTS 21 SIHaNT 2025 BT ICAR
% SYHRIMRYS (Hd fase) Sf. fietd o1 v
9 frar) g W grr fAefid asdel @
% foIQ Y TSR T Ugd AT g1 Bl faur
T IEH HaH o |

o RUIfET g9 & SRM, 'NIRCA Nest' 7 e Hafeld
IATEl B BT A 1 1,41,866 BT oA Sfffd
fBaT | $9® STATdT, STHOINT SYATSHT (TSP) &
TEd 500 AfAT ATHIRIAT BT 13,58,300 &I HIF
qrell TSP fhe &1 3, 1 9@ sreiifadT
Jed} 99, SUffdl Bl derdl o9 AR FHIE
T faerT § Aee A |

‘e NIRCA Nest' T@HHId & dIOTRIHR0, IAE &
UG 3R FHRI—SmMRa SeMl & 9o r <1 &
forg e yuraeTelt W9 @ dR W B AT 2 | 39
e, I8 fears aiftisassor & IRy Rad &1
AHIRTH—3Nffd gvTa # g & e & 1ed
BT HOIGA HRT § |

frsiee fewfor

e Ty 2025 H BRI @I TS SUer, fas—ame
TRA, INR—IHE AR STerarg—argae anvidd
WAl BT 3T 98 @ foly ICAR-NIRCA &1 TR
Hﬁﬂﬁﬁwﬁﬁ%\'lmﬁd GEIR, ST Thei1ep,
BAT GRET, Belg & g maEd, fefed @,
oo e, favdR, erar Ao 3R HReITa ATsiery
H JeeRg-g W & SIRY, AR F dard, 3R
maﬁmwﬁwmﬁﬂ?‘;ﬁuﬁw%
AR R Qo AT Bl 3R Horgd fhar 2|

o JEfTh dh-Ipl, YUHIfde Ufedd—urgde
TSR, AEIdh Tl (precision agriculture), F¥TE
™ B fedre udue iR framl R dfod sHduT
BT U A AT = SATSHAT, AT, TATAROT
P Rerar iR I roifaer & 98ar a9 |
AT ANTET 91T © | I SuAfRRIT ICAR-NIRCA
@ 99 fI5H @1 doga w2, e qaae
IS Ipeedl, dh-Id! Ay IR T Hefe
™ Ul (Rheleed) & 94 WrEfieRl & SIRY
It Wl # gead @M 21 39 g, I8
WA fEpTe; PRI A4, Uremor gref, Fafa 4
gforegel iR fIHRId IRd @ 2047' S TS
et BT BRIl B) ¥ INTe € VT 2
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Commercial Crop Improvement ® During the second year of evaluation under

e A high-yielding Flue-Cured Virginia (FCV)

tobacco variety, FCH 248 (CTRI Navya),
developed through the pedigree breeding
method, was released for commercial
cultivation in the Karnataka Light Soils (KLS)
region by the 93rd Central Varietal Release
Committee (CVRC) and subsequently notified
through Gazette Notification No. SO 2128(E)
dated 13 May 2025. The variety possesses a
cured leaf yield potential of 2.1-2.7 t ha,
records up to 45% higher cured leaf yield over
the check variety Kanchan, and exhibits
improved tolerance to black shank disease.

A promising CMS-based FCV tobacco hybrid,
FCHH-2, was developed for Fusarium wilt-
prone regions of Karnataka Light Soils. Under
coordinated multilocation trials, the hybrid
recorded 17-21% higher cured leaf yield,
averaging 2.4 t ha'', compared with the
commercial hybrid check and showed no
incidence of Fusarium wilt under naturally
infested farmer field conditions.

For the Southern Light Soil (SLS) region, the
advanced breeding line FCR 63 demonstrated
superior performance by recording an average
cured leaf yield of 2.6 t ha'!, out performing
the released varieties CTRI Shresta (2.4 t ha™)
and Siri (2.2 t ha''), while also exhibiting
desirable agronomic and morphological
characteristics.

Under black soil conditions, the breeding lines
RS-47 and RS-55 recorded significantly higher
cured leaf yields of 2,153 kg ha' and 2,145
kg ha', respectively, compared with the check
variety CTRI Sulakshana. Similarly, the
advanced lines V-5149 and V-5150 produced
significantly higher cured leaf yields of 2,129
kg ha'' and 2,074 kg ha, respectively,
confirming their potential for varietal
advancement under black soil ecosystems.

In the Northern Light Soils (NLS), the breeding
entries SJ-11, SJ-12, SJ-14, SJ-15, and SJ-16
were identified as promising genotypes,
recording cured leaf yields ranging from 2.89
to 3.49 t ha’!, significantly exceeding the
performance of the standard checks.

Five elite FCV breeding lines (RS-47, V-5149,
FCH-263, FCH-272, and FCH-276) were
nominated to the Initial Varietal Trial (IVT) under
the All India Network Project on Tobacco
(AINPT) for multilocation evaluation across
diverse agro-climatic regions.

Karnataka Light Soil conditions, the breeding
lines FCH-270, FCH-271, FCH-272, FCH-
273, and FCH-276 produced cured leaf yields
ranging from 2,098 to 2,242 kg ha'l,
representing a 24-32% improvement over the
best-performing check variety. Likewise, the
advanced breeding lines FCH-279, FCH-282,
FCH-283, FCH-284, and FCH-286 recorded
26-45% higher cured leaf yield together with
superior bright leaf yield, demonstrating
substantial potential for future varietal release.

The genotypes KDB-3, KDB-6, VT-1158, and
CTRI Shresta exhibited stable performance
under both drought-stress and well-watered
conditions at the NICRA Research Station,
Kandukur, indicating their suitability for climate-
resilient tobacco production.

Among burley tobacco, the breeding lines BFC-
23, BFC-33, and BFC-36 expressed desirable
plant architectural traits, while the accessions
Burley 181, BFC 23-1-12, KY 42-11, BFC 6-
1-2, and Leca-10 exhibited superior seedling
survival under short-term waterlogging stress.
Furthermore, the genotypes Burley 181, Burley
49, and Burley 64 maintained superior leaf
yield performance under both drought and
irrigated conditions.

The burley tobacco genotype AOB-359
emerged as the highest-yielding entry across
all evaluation locations, followed by AOB-962.
QTL-seq analysis identified eight significant
genomic regions associated with Fusarium wilt
resistance on chromosomes 2, 5, 8, 12 and
19, providing valuable genomic resources for
marker-assisted breeding.

Genome-editing research achieved a
significant milestone through the successful
design and validation of guide RNA targeting
the Phytoene Desaturase (PDS) gene involved
in carotenoid biosynthesis. Agrobacterium-
mediated transformation using the pKSE401-
PDS construct produced albino T, plants, and
molecular characterization confirmed
successful gene knockout through targeted
nucleotide deletions, thereby establishing a
robust CRISPR/Cas genome-editing platform
in tobacco.

A total of 1,364 tobacco germplasm
accessions, representing diverse tobacco types
and wild Nicotiana species, were regenerated
during the year. Passport information was
compiled for 1,752 accessions, and the
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utilization of germplasm in developing 107
improved tobacco  varieties  was
comprehensively documented, including their
pedigree relationships and genetic ancestry.

Under the pre-breeding programme, 21
interspecific crosses were generated to
introgress resistance to root-knot nematode,
black shank, and Tobacco Mosaic Virus (TMV)
into elite FCV tobacco backgrounds, thereby
strengthening the institute’s long-term genetic
improvement programme.

The institute supplied 18,612.9 kg of truthfully
labelled tobacco seed comprising seven FCV,
two burley, and one Lanka tobacco variety
under the Revolving Fund Scheme, generating
a revenue of ¥ 252 lakh while ensuring timely
availability of quality seed to farmers.

Improvement of Commercial Crops

e In chilli, several elite breeding lines were
identified for economically important traits.
DinCh-330 recorded the highest dry fruit yield
(2,633 kg ha''), DinCh-262 exhibited the
highest capsaicin content (3,297 ug g'), DinCh
68-10-3 recorded the highest anthocyanin
(cyanidin-3-glucoside) content (645.58 ug
g"'), while DinCh-252-12-6 registered the
highest carotenoid content (1,400.3 ug g),
providing valuable genetic resources for crop
improvement and value-added product
development.

A total of 330 ashwagandha germplasm
accessions, procured from ICAR-NBPGR and
ICAR-DMAPR, were evaluated for quantitative,
qualitative, and DUS descriptors. Promising
genotypes possessing desirable agronomic
and quality traits were identified, while 157
accessions were characterized for withanolide
content to facilitate future breeding
programmes.

In turmeric, 43 germplasm accessions were
evaluated for morphological, yield, and quality
traits. Fresh rhizome yield ranged from 4.3 to
49.3 t ha'', with the accession Assam-2
recording the highest yield (49.3 t ha''). The
highest curcumin content (8.9%) was observed
in accession TCP-115, followed by TCP-223
(7.3%) and TCP-285-2 (5.29%), identifying
valuable donor lines for quality improvement.

New Research Initiatives

e To address the growing challenge of root-knot
nematode infestation in tobacco, a strategic
research programme has been initiated to
elucidate the molecular and genetic
mechanisms governing host resistance in
Nicotiana tabacum, with the objective of
developing nematode-resistant cultivars

12

Executive Summary

through advanced breeding approaches.

Research has also been initiated to enhance
turmeric productivity and nutraceutical quality
through the development of hexaploid turmeric
lines, thereby broadening the genetic base for
high-value cultivar development.

In addition, strategic investigations on
potassium-use efficiency under drought
conditions have been initiated to identify
nutrient-efficient tobacco genotypes capable of
sustaining productivity under resource-limited
environments, thereby contributing to climate-
resilient and resource-efficient commercial
agriculture.

Crop Production Management

Agro-technologies

Integrated nutrient management involving
nano bio-capsules, farmyard manure (FYM),
and the recommended dose of fertilizers (RDF)
significantly improved crop productivity in Flue-
Cured Virginia (FCV) tobacco under Northern
Light Soil (NLS) conditions. Application of 10
nano bio-capsules acre! along with 100% RDF
and FYM enhanced leaf area index, soil
microbial activity, phosphorus uptake, and
cured leaf yield by 5-6.5% over RDF alone.
The technology also improved the benefit-cost
ratio from 1.39 to 1.43, generating an
additional income of ¥ 12,152 ha’',
demonstrating its economic viability.

Under Karnataka Light Soil (KLS) conditions,
the combined application of nano bio-
capsules, FYM, and RDF significantly increased
green leaf, cured leaf, and bright leaf yields
by 6-9% compared with RDF alone. Enhanced
root development and improved nutrient
acquisition under rainfed conditions indicate
the potential to reduce the recommended
fertilizer dose by 25% without compromising
productivity or leaf quality.

In turmeric, planting a single row on ridges at
45 x 30 cm spacing with an application of
200 kg K, O ha' recorded the highest fresh
rhizome yield (52.1 t ha''), rhizome recovery
(19.68%), dry rhizome yield (9.97 t ha''), and
curcumin content (2.53%) under Rajahmundry
conditions.

An integrated weed management strategy
comprising mechanical power weeding, pre-
emergence application of pendimethalin
38.7% SC (0.6 kg a.i. ha'), followed by post-
emergence application of quizalofop-ethyl 5%
EC (0.06 kg a.i. ha''), achieved approximately
90% weed control and recorded the highest
dry chilli yield (2,777 kg ha'). The integrated
approach effectively minimized weed
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competition throughout the crop growth period
while improving key yield attributes.

In ashwagandha, application of sheep manure
combined with biofertilizers recorded the
highest gross return (% 3,23,930 ha') and net
return (¥ 2,28,180 ha'), followed by
vermicompost and FYM integrated with
biofertilizers, indicating the superiority of
integrated organic nutrient management.

Evaluation of irrigation schedules revealed that
root yields obtained under 75%, 100%, and
125% evapotranspiration (ET) were statistically
comparable. However, surface irrigation
recorded the highest net return (X 1,34,950
ha'), whereas the highest water-use efficiency
was achieved under 25% ET, followed by 50%
ET, demonstrating considerable scope for
improving water productivity through deficit
irrigation.

A potassium-enriched organic nutrient
supplement (RHA-K) was developed from rice
husk ash and waste mica using potassium-
solubilizing microorganisms. The technology
provides an environmentally sustainable
alternative potassium source for enhancing
turmeric productivity, particularly under the
agro-climatic conditions of West Bengal.

For turmeric cultivar Duggirala Red, cultivation
using mother rhizomes coupled with integrated
nutrient management comprising 150:50:50
kg N:PZOS:KQO ha', 5t FYM ha, and
Azospirillum and Azotobacter inoculation
produced the highest dry rhizome recovery
(20.77%), dry rhizome yield (11.04 t ha'), and
curcumin content (2.15%).

The systemic suckericide SUCKERSTOP™
(Flumetralin 17.5% EC), synthesized through
a novel process, was successfully validated
across major FCV tobacco hybrids and varieties
under farmers’ field conditions in the Northern
Light Soil region. Application at 25 mL L
effectively controlled sucker growth by up to
95%, while residue levels remained well below
the prescribed Maximum Residue Limits (MRLs)
under both irrigated and rainfed conditions.

Long-term nutrient management studies
conducted under the 64-year permanent
manurial experiment in Motihari tobacco
demonstrated that balanced fertilization (NPK
+ FYM @ 10 t ha') produced the highest
metabolite diversity, enhanced nicotine
biosynthesis (approximately 4.0% nicotine),
promoted phenylpropanoid metabolism,
improved leaf yield, and contributed to long-
term soil organic matter stabilization and
humification.
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Resource Optimization

In Burley tobacco cultivation, alkaloid content
increased under moisture-stress conditions. At
Giddaluru, the cultivar Vijetha, supplied with
250 kg N ha!, recorded the highest alkaloid
content (3.87%), whereas at Nandyal, the
alkaloid content reached 2.45% in the third
leaf harvest. At Vinukonda, cultivar Win-5
recorded 3.15% alkaloids with 200 kg N ha!
and 24-leaf topping, highlighting significant
genotype X environment inferactions.

The FCV tobacco variety FCJ-11 produced
superior green leaf yield (13.9 t ha), cured
leaf yield (1,943 kg ha'), grade index (1,374),
and green leaf-to-cured leaf ratio (7.0)
compared with the farmer’s variety. Fertilizer
application at 135 kg N ha' and 150 kg K,O
ha'! significantly improved nitrogen-use
efficiency, agronomic efficiency, recovery
efficiency, partial factor productivity, and
economic returns compared with higher
nitrogen application rates.

Microbial diversity studies in the rhizosphere
of FCV tobacco under Northern Light Soil
conditions revealed the predominance of
Actinobacteria (34-40%) and Proteobacteria
(25-28%), indicating their important role in
nutrient cycling, carbon turnover, phosphorus
solubilization, nitrogen transformation, sulphur
oxidation, and suppression of soil-borne
pathogens. Metabolomic analysis further
identified site-specific organic acids associated
with beneficial microbial communities.

Long-term cropping system studies
demonstrated that cumulative soil carbon
mineralization consistently followed the
sequence Sunhemp-Tobacco >Bengalgram—
Tobacco > Cucumber-Tobacco, indicating
superior carbon turnover and enhanced
microbial activity under green manure-based
production systems.

Carbon sequestration across tobacco-based
production systems ranged from 17 to 96 Mg
ha', with an average of 35-40 Mg ha'. The
highest sequestration potential was recorded
under FYM/Chilli-Tobacco and Sunhemp-
Tobacco systems, whereas continuous fallow—
tobacco systems exhibited the lowest carbon
storage, demonstrating the importance of
diversified cropping systems for climate-smart
agriculture.

Application of indigenous Plant Growth-
Promoting Rhizobacteria (PGPR) formulations
in chilli significantly enhanced fruit pericarp
thickness compared with RDF alone,
confirming the beneficial interaction between
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nutrient management and microbial
inoculation. Furthermore, RDF-treated samples
recorded the highest Aflatoxin B,
contamination during storage, whereas cultivar
Akashi consistently exhibited the lowest
aflatoxin accumulation after six months,
indicating superior storage stability.

Life-cycle assessment revealed that tobacco
curing contributed approximately 71.8% of the
total carbon emissions within tobacco
production systems. Total carbon footprint was
higher in the Fallow-Tobacco sequence (7.32
t CO,e ha') than in the Sunhemp-Tobacco
sequence (6.87 t+ CO,e ha''), demonstrating
that legume-based crop rotations can
substantially reduce greenhouse gas emissions
and improve the environmental sustainability
of tobacco cultivation.

Among the evaluated cropping systems, soils
under the Sunhemp-Tobacco sequence
recorded the highest carbon mineralization
(20.9 g kg soil), reflecting enhanced microbial
activity and greater availability of labile organic
carbon derived from green manure
incorporation.

Cropping Systems

e Diversified cropping systems developed for
commercial agriculture demonstrated
significant potential for enhancing productivity,
profitability, resource-use efficiency, and
environmental sustainability across different
agro-ecological regions.

Under Alfisol conditions, the Turmeric +
Blackgram (Kharif) — Tobacco (Rabi) -
Groundnut (relay) cropping system recorded
the highest net return of ¥ 3,25,473 ha’',
followed by the Turmeric + Blackgram (4:4)
(Kharif) — Tobacco (Rabi) system, which
generated a net return of ¥ 3,17,110 ha'.
These systems proved to be economically
superior to other turmeric-based cropping
sequences, highlighting their potential for
improving farm income in commercial
agriculture.

Evaluation of tobacco-based intercropping
systems revealed that wide-spaced paired-row
planting (0.8 m X 0.4 m + 1.5 m) of tobacco
intercropped with chickpea produced the
highest system productivity, recording a
Tobacco Leaf Equivalent Yield (TLEY) of 1,864
kg ha'', compared with conventional planting
geometry. Application of the recommended
dose of fertilizers (100% RDF) further enhanced
crop performance by recording the highest
green leaf yield (12.06 t ha'), cured leaf yield
(2,091 kg ha''), and bright-grade leaf yield
(1,253 kg ha).

14
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® |Intercropping studies involving turmeric and

moringa demonstrated that although the
individual crop yields declined due to
interspecific competition, overall system
profitability improved considerably. Sole
moringa cultivation generated the highest net
return (3 4,68,272 ha') with a benefit-cost ratio
of 3.34. Among the intercropping systems,
paired-row Moringa + Turmeric (1:9) proved
to be the most profitable, recording a net return
of ¥ 3,68,399 ha', indicating its suitability as
a sustainable diversification strategy.

In ashwagandha-based cropping systems,
intercropping with annual moringa and
aggregatum onion under inorganic nutrient
management significantly enhanced farm
profitability. The Ashwagandha + Annual
Moringa system recorded the highest net return
Xk 4,09,656 ha'), followed closely by
Ashwagandha + Aggregatum Onion (3
3,99,596 ha'). In addition to economic
benefits, intercropping improved crop quality
attributes. Capsaicin content and pungency of
chilli increased under chilli—-ashwagandha
intercropping, while nicotine content of FCV
tobacco increased by 2.76% when grown in
association with ashwagandha, indicating
positive crop interactions that enhanced quality
parameters.

Overall, the diversified cropping systems
developed by ICAR-NIRCA demonstrated their
potential to improve farm profitability, optimize
resource utilization, enhance product quality,
and strengthen climate resilience, thereby
providing economically viable and sustainable
production models for commercial agriculture.

Biotic Stress Management
Integrated Pest and Disease Management

e Comprehensive studies on biological control

agents associated with tobacco whitefly
(Bemisia tabaci) revealed the occurrence of 13
species of natural enemies under field and net-
house conditions at Rajahmundry. The
predatory mirid bug Nesidiocoris tenuis was
the dominant predator, with populations
increasing from 2-3 individuals per plant
during the early crop growth stage to 10-15
individuals per plant at flowering. Other
important natural enemies included coccinellid
beetles (Menochilus sexmaculatus, Verania
discolor, Verania vincta, Coccinella
septempunctata and C. repanda), the green
lace wing (Chrysoper lacarnea), three species
of spiders, one syrphid fly species, and the
parasitoids Encarsia spp. and Eretmocerus spp.
Collectively, these natural enemies constitute
an important biological control complex for
sustainable whitefly management.
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e Volatile organic compounds (VOCs) released

by healthy and aphid-infested wild Nicotiana
species were characterized using dynamic
headspace sampling coupled with GC-MS
analysis. Healthy plants of Nicotiana
benthamiana predominantly emitted p-
cymene, 4-ethylbenzaldehyde, 3-
ethylacetophenone,* and farnesene, whereas
aphid-infested plants produced compounds
including valeric acid, thunbergol, exo-2-
hydroxycineole, L-tyrosine,* and N,O-
bis(capryloyl)-methyl ester. These findings
provide valuable insights into herbivore-
induced plant volatiles and their ecological
significance in tritrophic interactions, offering
opportunities for developing semiochemical-
based pest management strategies.

Laboratory evaluation of insecticides against
the cigarette beetle (Lasioderma serricorne), a
major storage pest of tobacco, demonstrated
that chlorfenapyr 10 SC, deltamethrin 11 EC,
and spinetoram 11.7 SC achieved 100% adult
mortality, indicating their suitability for effective
protection of stored tobacco.

A Standard Operating Procedure (SOP) for
drone-based insecticide application in tobacco
was developed and standardized. The
XR11002VP nozzle operating at a spray height
of 2.0 m above the crop canopy and a flight
speed of 3 m s! produced superior spray
characteristics compared with the conventional
XR110015VP nozzle. The study established that
the recommended field doses of emamectin
benzoate 5 SG (250 g ha') for the
management of Spodoptera litura and
chlorantraniliprole 18.5 SC (150 mL ha™')
against Helicoverpa armigera can be effectively
applied using unmanned aerial systems,
facilitating precision crop protection.

Integrated Pest Management (IPM) modules for
the management of South-East Asian thrips
(Thrips parvispinus) were demonstrated in
farmers’ fields across seven villages of Guntur
district, Andhra Pradesh. Adoption of the IPM
package resulted in an 11.65% reduction in
thrips population compared with conventional
farmer practices during the first year of
evaluation, demonstrating the effectiveness of
integrated management strategies under field
conditions.

Extensive disease surveys conducted during
2024-25 revealed that black shank disease
was predominant in the Northern Light Soll
(NLS) platform areas of Gopalapuram,
whereas Fusarium wilt was widely prevalent in
the Karnataka Light Soil (KLS) region,
particularly around Periyapatna. Reliable
artificial disease development was achieved

Executive Summary

using 5-6% (w/w) soil inoculum in combination
with root-dip inoculation using 10v spores
mL for 10 minutes before transplanting.
Among the fungicides evaluated, azoxystrobin
+ mancozeb + tebuconazole, carboxin +
thiram, azoxystrobin + mancozeb, and
metalaxyl + mancozeb exhibited 100%
inhibition of mycelial growth of Phytophthora
nicotianae at concentrations of 250 ppm and
above, providing effective options for disease
management.

A native entomopathogenic nematode,
Steinernema pakistanense (NIRCA-01 strain),
was isolated from tobacco fields at ICAR-
NIRCA Regional Station, Jeelugumilli. Under
laboratory conditions, the isolate caused 100%
larval mortality of Spodoptera litura within 48
hours at an inoculation level of 500 infective
juveniles per larva, indicating its potential as
an eco-friendly biological control agent.

Comprehensive nematode surveys in
Karnataka Light Soil regions identified root-
knot nematode (Meloidogyne incognita),
reniform nematode (Rotylenchulus reniformis),
Helicotylenchus spp., Tylenchus spp., and other
free-living nematodes associated with FCV
tobacco. The highest root-knot nematode
population (126 second-stage juveniles per
100 cm? soil) was recorded in Hunsur platform
soils, followed by Periyapatna, Chilkunda,
Ramnathpura, and H.D. Kote, highlighting the
widespread occurrence of nematode
infestations in major tobacco-growing areas.

Among the advanced breeding materials,
FCH-261, IET-103, IET-107, IET-108, FCR-71,
FCR-73, FCR-74, and FCRH-13 recorded a
Root-Knot Index (RKI) < 1.5 under naturally
infested field conditions and were identified as
promising sources of resistance for future
varietal development.

Field evaluation of Fluopyram 400 SC
demonstrated excellent efficacy against
Meloidogyne incognita. Application at 0.05%
concentration reduced root-knot incidence by
68% and soil nematode population by 57.8%,
resulting in a 24.3% increase in cured leaf yield
with a benefit-cost ratio of 2.31. The treatment
proved effective in both nursery and main-field
conditions under Karnataka Light Soil
environments.

Overall, the institute’s research during the year
significantly strengthened integrated pest,
disease, and nematode management
strategies by combining host plant resistance,
biological control, precision pesticide
application, surveillance, and environmentally
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sustainable crop protection technologies, @ A sensitive and robust LC-MS/MS analytical

thereby contributing to resilient and sustainable
commercial agriculture.

Post-Harvest Produce Management

Assessment of Phytochemicals

® Research on pre-harvest interventions in chilli
demonstrated that foliar application of calcium
chloride (0.5%), gibberellic acid (50 ppm), and
potassium nitrate (1%) significantly enhanced
capsaicin content, while magnesium sulphate
(1%) also contributed to increased pungency.
Higher total carotenoid content was recorded
with neem oil (1%) and gibberellic acid (50
ppm) treatments, indicating the potential of
pre-harvest nutrient and growth regulator
management for improving quality attributes
of chilli.

Evaluation of post-harvest storage methods for
dry chilli revealed that storage in steel
containers with desiccants maintained the
lowest seed moisture content (6.69%), followed
by vacuum-sealed storage and deep-freezer
storage. These storage systems effectively
preserved product quality by minimizing
moisture absorption during storage.

An eco-friendly process was developed for the
extraction and synthesis of industrially
important bioactive compounds from castor oil.
Efficient conversion of ricinoleic acid resulted
in the production of 2-octanol and 2-octanone,
yielding 497.1 ug g' and 11.28 ug g,
respectively. The developed process
demonstrated superior efficiency compared
with conventional catalytic methods employing
lead-based catalysts, thereby providing a safer
and environmentally sustainable alternative.

GC-MS analysis successfully identified and
quantified ricinoleic acid in purple and red
castor seed oils at concentrations of 2,961.6
ug mbLu' and 2,621.5 ug mLu'!, respectively.
Eco-friendly oxidation using Oxone® facilitated
the successful synthesis of 10-hydroxystearic
acid (THSA) and azelaic acid, demonstrating
the potential of green chemistry approaches
for producing high-value industrial chemicals
from renewable feedstocks.

method was developed for the determination
of flubendiamide residues in tobacco. The study
established a pre-harvest interval (PHI) of
approximately 17 days for producing FCV
tobacco with residue levels within
internationally acceptable limits, thereby
facilitating compliance with food safety and
export standards.

Ultrasonication-assisted extraction was
standardized as a rapid, energy-efficient, and
environmentally friendly technique for the
extraction of capsaicin and capsanthin from
dry chilli. The technology required lower solvent
consumption and processing time than
conventional homogenization methods while
achieving superior extraction efficiency.
Hydrodynamic cavitation-based extraction also
produced capsanthin with a purity of 38.14%,
comparable to ultrasonication, demonstrating
its potential as a scalable green extraction
technology.

Robust LC-MS/MS analytical protocols were
developed for the quantitative estimation of
anthocyanins in black chilli, B-carotene and
curcuminoids in turmeric, ricinoleic acid and
its derivatives in castor, and withanolides in
ashwagandha. In addition, comprehensive
multi-residue analytical methods based on
GC-MS (SIM mode) and LC-MS/MS (MRM
mode) were standardized for simultaneous
determination of approximately 1,016
pesticides and 255 pesticide residues,
respectively, in tobacco, significantly
strengthening residue monitoring and quality
assurance capabilities.

Development of Value-Added Products

® A capsanthin-rich nutraceutical thin-film

formulation was successfully developed from
chilli extracts. The product exhibited 68.19%
in vitro antioxidant activity, comparable to
purified capsanthin extract, indicating its
potential application as a natural nutraceutical
and functional food ingredient. The developed
bio-colourant also offers a promising
alternative to synthetic food colourants for the
food processing industry.

® An efficient NaOH-assisted extraction protocol,
integrated with hydrodynamic cavitation, was
standardized for cellulose extraction from chilli

Development of Efficient Analytical Protocols

e Continuous refinement of the LPG-based

tobacco curing module substantially improved
fuel-use efficiency, reducing gas consumption
to 430 g per kilogram of cured leaf while
maintaining the standard curing schedule and
cured leaf quality. The technology offers
considerable scope for reducing energy
consumption and greenhouse gas emissions
during tobacco curing.

16

pedicles (LCA-643). The process achieved a
cellulose recovery of 28.76%, while the purified
cellulose sheet and resin fractions exhibited
antioxidant activities of 90.80% and 89.86%,
respectively. Furthermore, the bioavailability of
cryptoxanthin-rich ethyl acetate extract reached
1.29%, demonstrating its potential for
nutraceutical applications.
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e The institute also developed a range of novel
food, therapeutic, and nutraceutical products
from chilli and turmeric through a systematic
research-driven product development pipeline
encompassing extraction, purification,
formulation, validation, and quality evaluation.
These value-added products have significant
potential for commercialization, enhanced
farmer income, and promotion of agro-based
entrepreneurship.

e Overall, the post-harvest research programme
significantly strengthened value addition,
analytical quality assurance, green processing
technologies, and product diversification in
commercial crops. These innovations support
enhanced market competitiveness, export
readiness, and sustainable utilization of
agricultural produce while creating new
opportunities for agri-based industries and
rural entrepreneurship.

Extension and Market Intelligence
Value Chain Analysis

e Comprehensive value chain studies conducted
on commercial crops generated critical insights
for improving market efficiency, reducing post-
harvest losses, and enhancing farmers’

profitability.

® Analysis of the turmeric value chain revealed
that post-harvest losses were estimated at
approximately 44 thousand tonnes at the farm
level and 18 thousand tonnes at the market
level, indicating substantial opportunities for
improving post-harvest management and
supply chain efficiency. The dominant
marketing channel in Telangana was Farmer
--> Trader --> Wholesaler --> Exporter,
accounting for nearly 90% of the marketed
produce. The study further demonstrated that
the infroduction of a price support mechanism
and quality-based pricing linked to grade and
curcumin content would significantly improve
farmers’ income while promoting production
of superior quality turmeric.

® Economic analysis of FCV tobacco cultivation
in Karnataka during 2024-25 indicated that
the average cost of cultivation was ¥ 2,32,518
ha'. Labour constituted the largest component
of production costs (X 98,046 ha''), followed
by material inputs (X 49,382 ha') and
fuelwood used for tobacco curing (X 37,322
ha'). These findings highlight the need for
mechanization, energy-efficient curing
technologies, and resource optimization to
enhance production efficiency and profitability.

® Assessment of agricultural sustainability across
the districts of Andhra Pradesh using
ecological, economic, and social indicators
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revealed considerable spatial variation in
sustainability indices. The districts of East
Godavari, Eluru, Konaseema, West Godavari,
and Guntur recorded a Sustainable Livelihood
Security Index (SLSI) greater than 0.80,
indicating high levels of agricultural
sustainability and demonstrating the
effectiveness of diversified commercial farming
systems in these regions.

Long-term market intelligence analysis of chilli
prices at the Bengaluru market, covering a 24-
year period, using the Mann-Kendall non-
parametric trend analysis, revealed a
statistically significant increasing trend in
maximum market prices over time. The
observed positive trend provides valuable
information for production planning, market
forecasting, and strategic decision-making by
farmers and policymakers.

ICT-Based Decision Support Systems
® |CAR-NIRCA continued to strengthen digital

agriculture through the development of
innovative information and communication
technology (ICT)-based tools for farmers,
extension personnel, and other stakeholders.

A digital library of tobacco diseases was
developed using HTML, CSS, and JavaScript
platforms. Image preprocessing and
annotation are currently underway to facilitate
the development of an artificial intelligence-
based disease diagnosis system utilizing Vision
Transformers (ViT) and Swin Transformer deep-
learning architectures.

A bilingual mobile application was developed
on the Android platform to provide soil test-
based fertilizer recommendations for FCV
tobacco cultivation in the Northern Light Soil
region of Andhra Pradesh and the Karnataka
Light Soil region. The application is available
in English-Telugu and English-Kannada,
enabling  location-specific  nutrient
recommendations and promoting precision
nutrient management.

The Tobacco Seed Portal was comprehensively
redesigned to streamline tobacco seed
distribution across different production regions.
The upgraded portal incorporates several new
digital features that enhance transparency,
improve operational efficiency, and facilitate
timely seed allocation to farmers.

An intelligent Chemical Compatibility Chatbot
was developed using Python and Flask to
provide instant information on pesticide
compatibility. The platform integrates QR
codes, web access, and WhatsApp-based
services, enabling farmers and extension
personnel to obtain reliable compatibility
information using mobile devices free of cost.
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Technology adoption studies indicated that 52%
of turmeric growers and 57% of chilli growers
exhibited a medium level of technology
adoption, whereas 26% and 31%, respectively,
demonstrated high adoption levels. These
findings indicate encouraging acceptance of
improved production technologies while also
highlighting the need for continued extension
interventions to enhance adoption among the
remaining farming community.

Frontline Extension

The institute continued to strengthen technology
dissemination through participatory and
demand-driven extension approaches aimed
at accelerating the adoption of improved
technologies in commercial agriculture.

Assessment of chilli-based Farmer Producer
Organizations (FPOs) revealed a
predominantly high Entrepreneurial
Competency Index (ECI), with 60% of the
evaluated FPOs falling within the high
competency category (ECI score: 376-500).
The results demonstrate the growing
managerial and entrepreneurial capabilities of
producer organizations, thereby strengthening
collective marketing and agribusiness
development.

A participatory extension approach was
successfully adopted for implementing
capacity-building programmes and technology
demonstrations in chilli and turmeric. Active
involvement of farmers throughout the
planning, demonstration, evaluation, and
feedback processes significantly enhanced
technology adoption, farmer awareness, and
dissemination of improved production and
post-harvest management practices.

Overall, the institute’s extension and market
intelligence initiatives strengthened digital
agriculture, value chain development, market-
oriented research, farmer advisory services,
and entrepreneurship promotion. These
interventions contributed significantly to
improving technology adoption, enhancing
market competitiveness, supporting evidence-
based policy decisions, and accelerating the
commercialization of research outputs in
commercial agriculture.

Krishi Vigyan Kendras (KVKs)

ICAR-NIRCA, Krishi

Vigyan Kendra,

Kalavacharla

The Krishi Vigyan Kendra (KVK), Kalavacharla,
continued to play a pivotal role in technology
assessment, refinement, demonstration, and
capacity building for enhancing agricultural
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productivity and livelihood security. During
2025, the KVK successfully conducted 11 On-
Farm Trials (OFTs), 24 Frontline
Demonstrations (FLDs), 18 farmer training
programmes, 8 awareness programmes, and
3 sponsored training programmes, facilitating
large-scale dissemination of location-specific
agricultural technologies.

The KVK promoted value-addition technologies
in ashwagandha, turmeric, banana, coconut,
and jackfruit, demonstrating substantial
potential for enterprise development, income
diversification, and rural entrepreneurship.
Cluster Frontline Demonstrations covering 120
ha of pulses and oilseed crops facilitated the
adoption of improved production technologies
through continuous technical backstopping
and field-level advisory services.

Capacity-building programmes significantly
enhanced farmers’ knowledge and technical
skills in improved crop production, post-harvest
management, and value addition. Under the
nationwide Viksit Krishi Sankalp Abhiyan
(VKSA), the KVK conducted extensive outreach
programmes covering 134 villages and directly
interacted with more than 24,000 farmers,
creating awareness on improved agricultural
technologies, climate-resilient farming
practices, and Government flagship
programmes.

Overall, the activities of KVK Kalavacharla
substantially strengthened technology
dissemination, farmer capacity building, and
entrepreneurial development, thereby
contributing to sustainable commercial
agriculture in the region.

ICAR-NIRCA, Krishi Vigyan Kendra, Kandukur

e KVK Kandukur continued to strengthen its

extension programmes through technology
assessment, demonstration, skill development,
and digital agricultural advisory services.
During the reporting year, the KVK conducted
24 On-Farm Trials (OFTs), 26 Frontline
Demonstrations (FLDs), 48 farmer training
programmes, 5 field days, 6 skill development
programmes, 4 in-service fraining
programmes, 4 Farmers’ Field Schools, and 4
Research—Extension-Farmer Interface (REFI)
meetings.

® The KVK received a Copyright for the mobile

application ‘Crop Suraksha’, developed to
provide digital advisory services to farmers. It
also developed the NIRCA Chemical
Compatibility Chatbot, which provides instant
information on pesticide compatibility and has
been widely disseminated among farmers and
extension personnel.

ICAR - NIRCA Annual Report 2025
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® Entrepreneurship development received special entries, 6 bidi tobacco entries, 3 rustica tobacco

emphasis during the year, with the promotion
of eight agripreneurs engaged in value
addition, integrated farming systems,
mushroom cultivation, and nursery production.
The establishment of a new Farmers’ Hostel
and KVK Sales Outlet further strengthened
farmer training, technology dissemination, and
commercialization activities.

The KVK successfully introduced the climate-
resilient chilli varieties LCA-643 and LCA-657,
which received encouraging feedback from
farmers owing to their superior productivity and
adaptability. A Digital Farm School concept was
also launched to extend advisory services
through digital platforms, including mobile
applications, KisanSarathi, YouTube Live
programmes, short educational videos, and
electronic extension materials, thereby
expanding the reach of extension services to a
larger farming community.

KVK Kandukur also successfully coordinated
the 15-day Viksit Krishi Sankalp Abhiyan,
creating widespread awareness among
farmers regarding the latest technologies
developed under the National Agricultural
Research, Education and Extension System
(NARES) and promoting their adoption at the
field level.

Overall, the extension interventions undertaken
by KVK Kandukur substantially strengthened
digital agriculture, farmer skill development,
technology  adoption, and agri-
entrepreneurship, thereby contributing to
resilient and market-oriented commercial
agriculture.

All India Network Project on Tobacco (AINPT)

e The All India Network Project on Tobacco

(AINPT) continued to serve as the national
platform for coordinated research on tobacco
improvement, crop production, crop
protection, and quality enhancement across
diverse tobacco-growing regions of the country.
During the reporting year, the network
comprised 14 centres, including 3 Main
Centres, 7 Sub-centres, and 4 Voluntary
Centres, ensuring effective multi-location
evaluation and coordinated research across
different agro-climatic zones.

The three Main Centres are located at
Rajahmundry, Shivamogga, and Anand, while
the Sub-centres operate at Nipani, Nandyal,
Berhampur, Araul, Dinhata, Guntur, and
Hunsur.

During 2025, coordinated varietal evaluation
programmes were successfully undertaken
across the network. A total of 13 FCV tobacco

entries, and 2 chewing tobacco entries were
evaluated under the Initial Varietal/Hybrid Trials
(IVT/IHT). In addition, 10 FCV, 3 bidi, 3 natu,
and 2 rustica entries were evaluated under
Advanced Varietal Trial-l (AVT-1), while 2 bidi
and 3 rustica entries were evaluated under

Advanced Varietal Trial-1l (AVT-1I).

Atotal of six promising tobacco entries, namely
FCHH-2 (FCV), ABD-241, NyBTH-152,
NyBTH-157, NyBTH-171 (bidi), and AR-184
(rustica), were evaluated under On-Farm Trials
(OFTs) to assess their field performance under
farmers’ conditions.

The project coordinated the collection of
proposals for Initial Varietal Trials from
participating centres, finalized the annual
technical programme for coordinated varietal
evaluation, and ensured timely multiplication
and distribution of trial seed materials to all
participating research centres.

The XXVII Workshop of the All India Network
Project on Tobacco was successfully organized
in hybrid mode at Keladi Shivappa Nayaka
University of Agricultural and Horticultural
Sciences (KSNUAHS), Shivamogga, Karnataka,
during 16-17 September 2025. The workshop
was inaugurated by Dr. D. K. Yadava, Deputy
Director General (Crop Science), ICAR, with
Dr. Prasanta K. Dash, Assistant Director
General (Commercial Crops), ICAR, as the
Guest of Honour. The programme was
attended by Dr. R. C. Jagadeesha, Vice-
Chancellor, KSNUAHS; Dr. R. K. Singh, Dean,
RLB Central Agricultural University and Former
ADG (Commercial Crops), ICAR; Dr. M.
Sheshu Madhav, Director, ICAR-NIRCA and
Project Coordinator, AINPT; scientists from ICAR
institutes and State Agricultural Universities,
Principal Investigators from network centres,
industry representatives, and progressive
farmers. The workshop provided an effective
platform for reviewing research progress,
planning future research priorities, and
strengthening collaborative research on
tobacco.

During the year, four tobacco varieties—CTRI
Navya (FCH-248), Sahyadri Swarna (FCS-4),
1353 (FCRH-11/LSTC-9), and DTV-9 (NBD-
316)—were notified by the 93rd Central
Varietal Release Committee (CVRC).
Subsequently, Nandyala Pogaku-2 (ABD-132)
was notified by the 94" CVRC, representing
another significant milestone in the national
tobacco improvement programme.

The coordinated research efforts under AINPT
continued to strengthen varietal development,
multi-location testing, technology validation,
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and national collaboration, thereby
contributing significantly to the sustainable
growth and competitiveness of India’s tobacco
sector.

Empowerment of Women in Agriculture

® Empowerment of rural women remained an

intfegral component of the institute’s extension
strategy. During 2025, 15 women-centric
training and capacity-building programmes
were organized to enhance the technical
knowledge, entrepreneurial skills, and
livelihood opportunities of women engaged in
agriculture and allied sectors. The institute also
successfully promoted three women
entrepreneurs, facilitating income generation
through value addition and agri-based
enterprises, thereby contributing to women-led
rural entrepreneurship and inclusive
agricultural development.

Corporate Social Responsibility (CSR)
e |[CAR-NIRCA continued to strengthen its

research and technology development
programmes through strategic partnerships
under Corporate Social Responsibility (CSR)
initiatives. During 2025, the institute
implemented three CSR-funded projects
focusing on climate-smart agriculture, digital
agriculture, and sustainable production
systems.

The projects included automation of irrigation
through Internet of Things (loT)-based
technologies, supported by Elitecon
International Limited, and energy conservation
and reduction of carbon footprint in tobacco
curing, supported by Philip Morris India Trading
Private Limited. Collectively, the institute
received ¥ 1,28,76,123 for the implementation
of these projects during the reporting year.

These collaborative initiatives have accelerated
the development and field validation of
innovative technologies in precision irrigation,
energy-efficient crop production, and climate-
resilient agriculture, while strengthening
public—private partnerships for sustainable
commercial agriculture.

Technology Outreach Activities

Technology dissemination remained a major
focus of the institute during the year through
demonstrations, capacity building, and human
resource development programmes.

e A total of 14 On-Farm Trials (OFTs) and

Frontline Demonstrations (FLDs), along with 26
capacity-building programmes, including one
ICAR-approved Human Resource Development
(HRD) training programme, were organized for
farmers, extension personnel, scientists,
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technical officers, and officials of line
departments. These programmes focused on
improved production technologies, crop
management practices, post-harvest
technologies, analytical services, and
sustainable commercial agriculture.

The outreach programmes significantly
strengthened the transfer of technologies
developed by the institute and enhanced
stakeholder awareness regarding scientific
crop production, quality management, value
addition, and climate-resilient agricultural
practices.

Service Functions
® |CAR-NIRCA continued to provide high-quality

analytical and technical services to national
stakeholders through its accredited analytical
laboratories.

The institute’s Leaf Quality Evaluation
Laboratory, Pesticide Residue Analysis
Laboratory, and Smoke Laboratory provided
analytical support to the Tobacco Board,
tobacco trade, All India Network Project on
Tobacco (AINPT) centres, research
organizations, and other stakeholders.

During 2025, these laboratories analyzed
3,955 samples and generated a revenue of
% 9,41,050 through analytical service activities.
The laboratories continued to support quality
assurance, residue monitoring, product
evaluation, and regulatory compliance, thereby
strengthening the institute’s role as a national
referral centre for analytical services related to
tobacco and commercial crops.

Awards and Recognitions
® The scientific excellence of ICAR-NIRCA

received national recognition during the
reporting year through several prestigious
awards and honours.

e A total of 10 awards were received by the

institute’s scientists in recognition of their
outstanding contributions to agricultural
research, innovation, and technology
development. Notably, Dr. M. Sheshu Madhav,
Director, ICAR-NIRCA, was elected as a Fellow
of the National Academy of Sciences, India
(NASI) on 9 December 2025, in recognition
of his distinguished scientific contributions. He
also received the Rashtriya Krishi Vigyan
Puraskar-2025 on 16 July 2025.

In addition, eight scientists of the institute
received awards under various categories,
including Best Scientist Award, Best Oral
Presentation, Best Research Publication, and
other professional recognitions at national
scientific forums, reflecting the institute’s

ICAR - NIRCA Annual Report 2025
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continued commitment to research excellence
and innovation.

ISO 9001:2015 Certification
e |[CAR-NIRCA achieved another important

institutional milestone by obtaining ISO
9001:2015 Certification for its Quality
Management System.

The certification, valid for a period of three
years, was awarded on 17 April 2025 in
recognition of the successful implementation
of quality management practices covering the
institute’s revised mandate:

“Basic, Strategic and Applied Research on
Tobacco and Strategic and Applied Research
on Chilli, Turmeric, Ashwagandha and Castor.”

The certification reflects the institute’s
commitment to maintaining internationally
accepted quality standards in research,
technology development, analytical services,
and institutional management.

NIRCA Nest
® During the year, ICAR-NIRCA strengthened its

commercialization initiatives through NIRCA
Nest, the institute’s dedicated outlet for
marketing value-added agricultural products
developed by ICAR-NIRCA and its
collaborating organizations under the brand
“ICAR-NIRCA."

The outlet was inaugurated on 21 January
2025 by Dr. Tilak Raj Sharma, Deputy Director
General (Crop Science), ICAR, marking an
important step towards promoting
commercialization of institute-developed
technologies and facilitating direct market
access for value-added products.

During the reporting year, NIRCA Nest
generated a revenue of ¥ 1,41,866 through
the sale of value-added products. In addition,

T
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Executive Summary

500 Tribal Sub Plan (TSP) women beneficiaries
were provided TSP Kits worth ¥ 3,58,300,
thereby supporting livelihood enhancement,
entrepreneurship development, and inclusive
rural development.

NIRCA Nest serves as an effective platform for
technology commercialization, product
demonstration, and promotion of agri-based
enterprises, thereby strengthening the institute’s
mandate of translating research into socio-
economic impact through sustainable
commercialization.

Concluding Remarks
® The achievements recorded during 2025

underscore ICAR-NIRCA’s continued
commitment to advancing science-led, market-
oriented, and climate-resilient commercial
agriculture. Through significant progress in
crop improvement, production technologies,
crop protfection, post-harvest management,
digital agriculture, value addition, extension,
capacity building, and institutional
partnerships, the institute has further
strengthened its role as the national leader in
research on tobacco and other commercial
crops.

The integration of frontier technologies,
strategic public—private partnerships, precision
agriculture, sustainable resource management,
and farmer-centric innovations has enhanced
the institute’s contribution towards improving
productivity, profitability, environmental
sustainability, and rural livelihoods. These
accomplishments reinforce ICAR-NIRCA's
vision of transforming commercial agriculture
through scientific excellence, technological
innovation, and effective stakeholder
engagement, thereby contributing to the
national goals of sustainable agricultural
growth, nutritional security, export
competitiveness, and Viksit Bharat @ 2047.
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India is one of the fastest-growing major
economies in the world, currently ranked as the
sixth-largest economy. The underlying strengths
are indicative of India’s potential to achieve a 5
trillion economy in a couple of years. The current
structure of the economy and the emerging
dynamics provide grounds to target achieving US
$1 trillion dollars from agriculture and allied
activities. This unleashes the immense potential
of Indian agriculture, more particularly, high-value
commercial crops, for harnessing the untapped
export potential. With appropriate R&D support
and technological interventions, the sector can
significantly contribute towards the ambitious
target of generating US $ 1 trillion from agriculture
and allied activities. One of the key opportunities
in achieving this target lies in strengthening the
export potential of high-value commercial
crops.

In India, the commercial crop sector has gained
momentum in the recent past since agriculture is
being treated as an agribusiness industry with
more focus on agro-processing, value addition,
smart marketing and export promotion. India is
the largest producer and exporter of several
commercial crops, such as chilli, turmeric, castor,
and tobacco, and the leading producer of
medicinal plants like Ashwagandha. However,
despite this strong production base, the export
orientation needs to be increased, particularly in
terms of value-added and processed products, to
augment export competitiveness, accelerate Indian
agricultural exports and bring more foreign
exchange revenue to the Indian economy.

High-Value Commercial Crops
Chilli

Chilli is one of the most important spices
exported from India and contributes about 40 per
cent of the total quantity of spice exports. India is
the global leader in chilli production, with the
production of 26.93 lakh tonnes, which accounts
for nearly 48 per cent of global production. Indian
chilli has been dominating the international chilli
market due to its pungency, high quality, and price

22

competitiveness. Currently, India exports around
7.15 lakh tonnes of chilli, generating nearly
% 11,405 crore in foreign exchange earnings.
However, only about 24 per cent of total
production is exported, which indicates less export
orientation at the global level.

Turmeric

Turmeric, often referred to as the “golden
spice,” is another important commercial crop
where India enjoys a strong production
advantage. With a production of about 11.16 lakh
tonnes, India accounts for nearly 83 per cent of
global turmeric production. The country possesses
significant diversity in turmeric varieties, with
around 40-45 species, offering substantial scope
for innovation and product diversification. Global
demand for turmeric has increased considerably
in recent years, particularly following the COVID-
19 pandemic, due to growing awareness about
its medicinal and immunity-boosting properties.
Despite this strong demand, India exports only
around 1.76 lakh tonnes, which represents merely
15 per cent of total production, generating foreign
exchange earnings of about ¥ 2,885 crores.
Although Indian turmeric is known for its superior
quality and high curcumin content ranging from
3 to 5 per cent, the share of processed products
in total exports remains relatively low.

Castor

India occupies a dominant position in the
global castor production, producing nearly 15.90
lakh tonnes, which accounts for approximately
87per cent of world production. The country enjoys
a virtual monopoly in the export of castor oil and
related products. Currently, castor exports are
estimated at 6.86 lakh tonnes, contributing
around ¥ 8675 crores in foreign exchange
earnings. However, only about 43 per cent of
production is exported, suggesting scope for
further expansion. Castor oil is widely used in
several industrial applications, including paint,
varnishes, lubricants, resins, etc. There is also
increasing global demand for value-added castor
derivatives. Expanding the production and export
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of these derivatives would not only enhance export
earnings but also help India to sustain its
leadership in the global castor market.

Ashwagandha

India is the leading producer of Ashwagandha,
which is primarily cultivated in Madhya Pradesh
and Rajasthan. As per the available data, the crop
has gained significant global attention due to the
increasing popularity of herbal medicines and
nutraceuticals. Ashwagandha is currently exported
to more than 60 countries, including the United
States, Canada, and several European nations.
The rapid growth of the Ayurvedic and herbal
products industry has further strengthened
demand for Ashwagandha. The Indian Ayurvedic
industry has expanded from around USD 3 billion
in 2014 to nearly USD 24 billion in 2024,
reflecting strong global interest in traditional health
products.

Tobacco

Tobacco is another important commercial crop
grown in India on an area of about 4.14 lakh
hectares, producing approximately 7.27 lakh
tonnes, which accounts for around 13 per cent of
global production. Tobacco exports were 3.15 lakh
tonnes, which accounts for nearly 43 per cent of
production. The sector provides direct and indirect
employment to nearly 45.7 million people, making
it an important source of livelihood for many rural
and urban communities and contributesto ¥ 16,78
crores of foreign exchange as revenue from
exports. Although India produces about 12 types
of tobacco, the export earnings are mostly derived
from FCV tobacco and Burley tobacco.

The ICAR-NIRCA is the premier national
organisation mandated to work on high-value
crops such as chilli, turmeric, ashwagandha,
castor and tobacco within the scope of commercial
agriculture in the country. The institute has a
network of six research stations situated at Guntur,
Kandukur, Jeelugumilli (Andhra Pradesh),
Vedasandur (Tamil Nadu), Hunsur (Karnatakal),
and Dinhata (West Bengal). The research stations
have specific mandates pertaining to different
mandated commercial crops grown in their
respective agroclimatic zones. To strengthen
India’s global standing in high-value commercial

crops and meet rising export demand, the institute
focuses on enhancing competitiveness through
cost efficiency, quality improvement, and branding
via targeted research-for-development (R&D). The
institute’s mandate emphasises agro-processing,
value addition, and increasing farm profitability
and farmers’ income. ICAR-NIRCA drives
agricultural exports by strengthening value chain
systems, playing a key role in advancing
sustainable, innovative, and economically vibrant
commercial agriculture toward the vision of a
“VIKSIT BHARAT-2047" (Developed India).

THRUST AREAS

® Commercial Crop Improvement
® Crop Management in Commercial Agriculture
® Post-Harvest Produce Management

® Extension and Market Intelligence

The institute coordinates the activities of the
All-India Network Project on Tobacco and
collaborates with the following institutions through
All-India Coordinated Research Projects for high-
value commercial crops:

e ICAR-Indian Institute of Vegetable
Research, Varanasi: Chilli lines for value
addition

e ICAR-Indian Institute of Spices Research,
Kozhikode, Kerala: Turmeric phytochemicals
and high-value compounds

o ICAR-Indian Institute of Oilseed Research,
Hyderabad: Rabi castor crop in SLS, Andhra
Pradesh

e ICAR-National Bureau of Agricultural
Insect Resources, Bengaluru: Coordinated
trials on biological control

e ICAR-Indian Agricultural Research
Institute, New Delhi: Coordinated trials on
nematodes

Besides, the institute coordinates the activities
of two Krishi Vigyan Kendras located at
Kalavacharla and Kandukur in Andhra Pradesh.
As an ISO 9001:2015 certified institute, ICAR-
NIRCA is functioning with the vision, mission, and
mandate as stated below.

\
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Vision

To emerge as the premier institute of excellence
for research on commercial agriculture.
Mission to develop and provide science
technology innovation-value chain-based
vibrant solutions for enhancing profitability,
farm income, employment, nutrition and export
while ensuring sustainability of the environment
and agro-ecological assets.

Mandate

® To conduct research on diverse aspects of
commercial agriculture for enhancing farm
income, employment, nutrition and export
earnings, while ensuring the sustainability of
the environment and agro-ecological assets.

To develop cost-cutting strategies, secondary
agriculture technologies and diversified value
chain models for increased profitability,
competitiveness and sustainability.

To deliver front-line extension services for
technology and market intelligence
dissemination, and organise training for
stakeholders’ capacity and competency
building.

24

To collaborate, coordinate and liaise with
producing, processing, value addition,
marketing and exporting agencies for
achieving its vision.

Quality Policy

The ICAR-NIRCA shall strive to provide vibrant

research solutions in myriad aspects of commercial
agriculture for enhancing profitability, nutrition
and export while ensuring the sustainability of the
environment with a focus on

Ensuring the production of quality tobacco with
reduced levels of harmful constituents

Enhancing farm income through innovative
inferventions on diverse aspects of commercial
agriculture

Exploring cost-effective secondary agriculture
technologies and diversified value chain
models

Exploiting chilli, turmeric, ashwagandha, castor
and tobacco for phytochemicals and value
addition

Effective technology transfer/ consultancy
services to address the stakeholders’ needs

ICAR - NIRCA Annual Report 2025
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31.12.2025 P HIfHD o Rerfa
STAFF POSITION AS ON 31.12.2025

AL wWod ug IS Y U Raw ug
Sl. | Category Sanctioned ]
No. Strength In Position Vacancies
ICAR-NIRCA, RAJAHMUNDRY AND ITS RESEARCH STATIONS
1. dsiTi\e  Scientific 39+1* 30+1* 09
2. ThTd! Technical 113 83 30
3. UeI=d Administration 31 23 08
4. | B WD HHAR SSS 96 08 88
ICAR-NIRCA-KVK, KALAVACHARLA
1. | d5M&  Scientific 01 01 -
2. TdAId! Technical 11 05 06
3. yemf e Administration 02 01 01
4. BN HeIPH HHANT SSS 02 - 02
ICAR-NIRCA-KVK, KANDUKUR
1. dsifee - Scientific 01 01 -
2. TdAId! Technical 11 07 04
3. | 9IS Administration 02 01 01
4. | HIA P HHARI SSS 02 - 02
* (ATRTHYT) RMP position
T a9 2025 &1 A< faaRor
FINANCIAL STATEMENT FOR THE YEAR 2025 B, oG
Rs.in Lakhs
Sl. Head of account Expenditure Funds
No. 2024-25 allocated (BE)
2025-26
1 | ot uReRmEl @ frior & fore AR @)
Grants for creation of Capital Assets (Capital) 100.00 41.00
SCSP (Capital)
NEH (Capital)
2 ATICT JFETT — =T (FATHAI)
Grant in Aid - Salaries (Establishment) 2365.83 2400.00
3 AETICT 3FaTT — A
Grant in Aid - General
(a) Pension 3037.10 3000.00
(b) Others 473.00 451.70
4 SCSP - General 29.00 30.00
5 TSP 25.00 30.00
6 NEH 40.00 20.00
ADHS AT (ST RATIATHAHRI+ETIEY)
Grand total (Capital + Establishment 6069.93 5972.70
+ General + TSP + SCSP)
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I. Commercial Crop Improvement

I(i). Characterization and enhancement of
tobacco genetic resources

1. Augmentation, characterization,
evaluation, conservation and
documentation of Tobacco genetic
resources
(PI: Rajappa J.J.)

Conservation, characterization and utilization
of tobacco germplasm are essential for addressing
global challenges in tobacco cultivation, including
disease resistance, environmental adaptability,
and sustainable production.

Germplasm characterization

e 470 FCV (exotic) germplasm accessions were
characterized for morphological and chemical
quality traits and 40 accessions were identified
as promising for plant height and number of
leaves.

e Preliminary laboratory screening of 131 IPR
(insect and pest resistant) lines against aphids
revealed three IPR lines IPR-90, IPR-17 and IPR-
78 as resistant.

e Preliminary screening of 135 IPR lines for leaf
curl (natural condition) and TMV (artificial)
under field conditions revealed that 20 IPR lines

are resistance to TMV and 15 lines resistant to
both leaf curl and TMV.

Germplasm Maintenance: During 2024-25,
about 1340 tobacco germplasm accessions were
regenerated.

Conservation of germplasm: Processed the seed
material of germplasm 3622 accessions and
conserved under low and medium storage
modules with frequent monitoring.

Pre-breeding

Interspecific crosses (21 nos.) were made
between 4 prominent cultivars (FCJ-11, FCR-15,
FCH-22 and Siri) with 8 wild Nicotiana species
(N. amplexicaulis, N. longiflora, N.
plumbaginifolia, N. repanda, N. nesophila, N.
glutinosa, N. benthamiana, N. nudicaulis) to
develop pre-breeding lines resistant for Root-knot
nematode, Black shank and TMV resistance. The
crosses among the four wild species (N.
amplexicaulis, N. nudicaulis, N. longiflora, and N.

28

repanda) were also made. The F, from all these
crosses will be screened for these diseases in
ensuing season.

Morphological variability among wild
Nicotiana Species: Morphological traits, viz.,
plant height, internodal length and leaf size, were
measured across nine wild species. Plant height
ranged from 7 cm (N. paniculata) to 41 ecm (N.
rustica), number of leaves ranged from 6 (N.
maritima) to 16 (N repanda) and internodal length
ranged from 1cm (N. paniculata, N. repanda and
NS 22) to 5 cm (N. debeneyi and N. rustica).

Germplasm Exchange: Upon requests and
material transfer agreements, shared the seeds
of 171 germplasm accessions (during September
2024 to October 2025) with various organizations
(AINPT centres — 53, Within Institute— 104, Other
ICAR Institute-12, Universities - 2) for research
purposes.

Documentation of germplasm: Documented
passport data, germplasm catalogue of FCV
tobacco, Germplasm utilization for development
of 107 improved varieties, and Genealogy and
Genetic Relatedness of FCV and Bidi varieties.

At Dinhata, a total of 41 Jati tobacco, 176
Motihari tobacco lines, one cigar wrapper
tobacco, one cigar filler tobacco line were grown
and maintained. A total of 30 Rustica tobacco
lines were received from Ladol centre and 12 from
Bidi tobacco centre, Anand. Six promising lines
of Motihari were selected and crossed in half
diallel method and seeds of 15 F.s were grown
for further evaluation. A total of 153 Motihari
tobacco germplasm accessions were screened for
resistance to hollow stalk disease reaction and
identified SK-101 as moderately resistant.

I(ii) Breeding tobacco varieties with
agronomically superior traits, including
climate resilience, resistance to biotic and
abiotic stresses

2. Genetic Improvement of FCV tobacco

genotypes
(PI: Dr.K. Sarala)

The breeding initiatives are focused on

developing climate-resilient Flue-Cured Virginia
(FCV) tobacco genotypes with enhanced yield,
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superior leaf quality, resistance to Tobacco Mosaic
Virus (TMV), tolerance to Orobanche spp., and
adaptability to various zones.

Evaluation of advanced breeding lines for
yield and quality traits

RYT Br.9-2: Replicated Yield Trial was conducted
for assessing the yield and leaf quality of 11 ABLs
(RS-47 to RS-57), derived from EBI-20- S 500-1,
F621 x F615, Siri x VT 1158, Siri x CY 165, Cy-
156 x Cy 165, CY 156 x CY161, [(CY 156 x CY
161) x (CY 156 x VT 1158)], {[(CY 156 x CY 161)
x (CY 156 x VT 1158)]} x CY 159, JS 136 x
CY160, [Pasidi P6 x (Siri x CY 161)] and [(CY
156 x CY 161) x (CY 156 x VT 1158)], for the
third consecutive year at Katheru Farm. Three
entries, RS-47, RS-54 and RS-55 recorded
significantly higher green leaf (16338 - 16791
kg/ha), cured leaf (2723 to 2967 kg/ha), bright
leaf (1680-1733 kg/ha) and grade index (1744
-1841) than better control, CTRI- Sulakshana/VT-
1158. In pooled analysis of three years data, RS-
47 and RS-55 recorded significantly higher cured
leaf (2153 & 2145kg/ha, respectively) than better
control, CTRI- Sulakshana and thus proposed for
advancing for AINPT testing.

RYT Br.9-1: Nine advanced breeding lines (V-
5148 to V-5146 ), derived from crosses involving
genotypes TB 70, Siri, TB 100, TB 84, 1129 SR,
N-98, CY142, CTRI-Sulakshana etc. were
evaluated at Katheru Farm in a replicated yield
trial (third year) along with checks Siri, VT-1158
and CTRI Sulokshana. The entries V-5149 and V-
5150 recorded significantly higher green (16670
kg/ha & 17128 kg/ha, respectively), cured (2706
kg/ha & 2714 kg/ha) and bright leaf yields (1531
kg/ha & 1587 kg/ha), and grade index values
(1784 & 1515). Based on pooled analysis of data
for three years, two entries, V-5149 and V-5150
which recorded significantly higher cured leaf
(2129 & 2074 kg/ha, respectively) than better
control, CTRI-Sulakshana were proposed for
testing under AINPT. The entries, RS-49, RS-50,
RS-51 and RS-53, RS-55, RS-56, V-5148, V-5149,
V-5150, V-5151, VT-1158 and CTRI- Sulakshana
showed resistant reaction to TMV under artificial
condition.

Row Trial and generation advancement:

Thirty seven interspecific derivatives involving
N. tabacum (cv. Hema, VT-1158 and Siri) as one
parent and aphid resistance species donors viz.,
N. gossei, N. excelsior, N. X benthamiana-
repanda, and N. umbratica), 109 F, selections
involving crosses viz., Siri X Nun; FCR-15 X CM-

12; FCR-15 X Hema; SIRI X BA-1; YB-22 x TW-
19; BA-1 X TW-7; BA-1 x TW-7; FCK-7 x FCJ-
6; FCR-70x FCR-69 and (NLCR x SIRI) x VT-
1158; 44 ABLs obtained from Jeelugumilli
including the derivatives of crosses, RT-25-1 X
Kanchan, FCR-59 x Kanchan, EBI-20- K 400-2,
EBI-20- K 500-4, FCR-59 x F-107, FCJ-38 X
FCR-59, FCJ-6 x FCR-15, FCJ-36 x FCJ-38,
FCK-7 x FCJ- 6, NLCR-7-11-1-4 x NLCR-8-15-
9, VLCR-12-15-14 (OP)-5 X [Passidi(RT-37) X
Kanchan P2], JS-125 x [RT-33 X Kanchan (cross),
(NLCR x Siri) VT-1158 x FCJ-6 and FCR-70 X
FCR-69; and 63 electronic beam irradiated (EBI)
materials of Siri, Banket A1 and YB-22 were
evaluated in row trial. 120 advanced breeding
lines were maintained. Two crosses, FCJ-6 X
FCR-15 and [Maryland-59 x CTRI Sulakshand]
X FCR-4 were raised and seed collected.

Screening for water stress

The seed germination and seedling growth was
estimated under 15% high molecular weight Poly
Ethylene Glycol (PEG 6000) solution and distilled
water (DW). Though there was an increase in
germination percentage in some genotypes (RS-
50, RS-55 and CTRI Sulakshana), there was
definite trend of reduction in seedling length in
all the genotypes when treated with PEG 6000
compared to DW. Siri and RS-55 recorded lowest
seedling length reduction percentage (<29%)
indicating their ability to withstand drought
conditions.

Collection of breeder seed: Breeder seed
collected from FCV varieties viz., Siri, VI-1158,
Hema, CTRI Sulakshana and CTRI Sreshta.

3. Evolving flue-cured tobacco varieties
having high yield and better quality,
suitable for the NLS area of Andhra
Pradesh
(PI: Dr. K. Sarala)

Breeding efforts were directed towards
developing FCV tobacco cultivars suitable for the
Northern Light Soils (NLS) of Andhra Pradesh.

Replicated trials:

RYT-21: A replicated yield trial conducted with
10 entries including seven electronic beam
irradiated entries and four breeding lines along
with checks, Kanchan, CH-1 and LT-Kanchan for
the third year for finding superior entries having
higher yield and quality. The entries SJ-11, SJ-14
and SJ-16 found to record significantly higher
green (21069 kg/ha -21375 kg/ha) and cured
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leaf yields (3615 kg/ha -3768 kg/ha) than best
control, LT- Kanchan. Based on the results of
pooled analysis of data of last three years, the
entries, SJ-11, SJ-12, SJ-14, SJ-15 and SJ-16
which recorded significantly higher cured leaf
(2891 -3487 kg/ha, respectively) than better
control were proposed for multi-location testing
under AINPT. Based on the last two years’ data,
SJ-14 and SJ-16 were already submitted for testing
under AINPT.

Row Trial and generation advancement

A row trial with 48 F,s, 120 F,s, 75 F.s, F,s of
various crosses and 25 Konc11cm irradiated
materials (M,) were raised and plants with
desirable morphology were selected. Around 108
breeding lines were maintained for further use.
Three F,s viz., (A-3 X LT-Kanchan-2) x FCJ-21,
(A-3 X LT-Kanchan-1) x (A-3 X LT-Kanchan-2)
and EBI-20-K-400 x EBI-20-K-300-7 were raised
and superior segregants selected. Three F.s viz.,
(RT33 X Kanchan) x RT 85-1, FCJ 59 x RT85-1
and [MUT-24 x FCJ-11 P3] x FCJ-11 raised and
seed collected. Selections were also made in two
new crosses viz., (A-3 X Kanchan-P 2) x FCJ-11
and FCJ-11 x CTRI Sulakshana.

Collection of breeder seed: Breeder seed of
cultivars, Kanchan, LT Kanchan, CTRI Naveena,
hybrid CH-3, and their parents were collected.

4. Breeding FCV tobacco varieties for yield
and quality characters under SLS
conditions
(PI: Dr. K. Gangadhara)

Breeding activities to enhance the productivity
of FCV varieties under SLS conditions focused on
integrating traditional and modern phenotyping
tools to develop FCV varieties with biotic and
abiotic tolerance.

Hybridization and generation advancement

Atotal of thirteen crosses (FCR-63xN-98, FCR-
63xVT-1158, FCR-63xFCR-15, FCR-39 xFCR-
15, FCR-39xN-98, FCH-222xCTRI Shresta,
Kanchan X CTRI Shresta, (FCR-60xFCR-4) xVT-
1158, (FCR-60 x FCR-47) x N-98, (FCR-
60XFCR-47) XVT-1158, (FCR-60 x FCR-47) x
CTRI Shresta, (FCR-60 x FCR-4) x N-98 and
(FCR-60 x FCR-47) x Siri) were made for leaf
yield and TMV resistance during 2024 ot NIRCA
Research Station, Kandukur. Nine crosses in F,
generation were planted during 2024, and four
crosses viz., CTRI Shresta X Ratna, CTRI Shresta

X Thrupti, CTRI Shresta X NLS 4 and FCR 47 X
FCR 63 were advanced to F, generation.

A total of 65 selections were made from F,
generations of fifteen crosses (KRB 6 x Siri, FCR
60 x FCR4,FCR39 x FCR 60, FCR 60 x FCR
47, CTRI Shrestax FCR 60, (N 98 xNLS 4) x (FCR
47 x FCR 60), N 98x NLS 4, Siri x FCR 4, KB
100 x CTRI Shresta, N98 x CTRI Shresta, CTRI
Shrestax N 98, CTRI Shrestax Siri, VT 1158 X
TBST 2, TBST 2 x CTRI Shresta, KB 101 x CTRI
Shresta.

F, generations from seven double and three
way crosses were planted and 65 individual plants
were selected.

A total of 72 selections were made from eight
crosses (12 in Siri X NLS4, 34 in FCR 60 x FCR
47,11 in CTRI Shresta x NLS 4, 10 in FCR 60x
NLS 4, 5in VT 1158 x NLS 4).

Evaluation of drought-tolerant lines for higher
yield and quality

Eleven advanced breeding lines viz., KDB 1 to
KDB-11 were evaluated from 2022-23 to 2024-
25. Drought stress was induced during grand
growth phase of the crop by withholding the
irrigation for about 15 days. Advanced breeding
lines KDB 3, KDB 10 and KDB 6 showed desirable
root traits viz., root length, root diameter, root
weight and primary root branches. Genotypes
KDB 3, CTRI Shresta and VT 1158 performed
better both under drought stress and normal
conditions. Based on various drought tolerant
indices (Stress tolerance, mean productivity,
geometric mean productivity, harmonic mean,
Stress susceptibility index, Stress tolerance index,
yield index, yield susceptibility index and relative
stress index), KDB 3 showed higher ranks
productivity (1910 kg/ha) and least susceptibility
under drought conditions.

Screening FCV tobacco genotypes for abiotic
stresses (drought, waterlogging and nutrient
use efficiency)

Another set consisted of thirteen FCV tobacco
genotypes (CTRI Sulakshana, VT 1158, Hema,
N98, KRB 3, Kanchan, FCH 222, FCJ 11, CTRI
Shresta, FCR 63, FR 47 and FCR 39) were
screened for combined abiotic stress tolerance
(drought, waterlogging) and nutrient use efficiency.
The results indicated significant effect of abiotic
stresses on leaf yield and quality. Among the
abiotic stresses water stress has considerable
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reduced leaf yield. The results indicated significant
reduction of leaf yield by 40% (in drought), 40%,
(waterlogging) 87%, 28% (under N and K
stress), respectively among the thirteen FCV

genotypes.

On-Farm Trial

Entry FCR 63 was identified as a promising
line from AINPT trials (2018-19 to 2020-2021)
and thus on-farm ftrials were conducted in five
locations in Southern light soils along with CTRI
Shresta and Siri. FCR 63 recorded a higher mean
cured leaf yield (2600 kg/ha) than CTRI Shresta
(2400 kg/ha) and Siri (2200 kg/ha). FCR 63 has
shown desirable traits like a greater number of
leaves (up to 40), early plant vigour and higher
bright leaf compared to popular varieties (CTRI
Shresta and Siri).
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Cured leaf of FCR 63

Germplasm maintenance: Maintained 150
germplasm accessions, consisting of exotic
collections, wild accessions, drought-tolerant and
TMV resistant lines for further breeding
programmes.

Collection of Breeder seed

Breeder seed of cultivars FCR-15, Siri, N-98 and
VT-1158 were collected.

5. Breeding for developing high yielding and/
or disease-resistant varieties/hybrids and
evaluation of advanced breeding lines of
FCV tobacco suitable to the Karnataka
Light Soil region
(PI: Dr. C. Nanda)

Breeding efforts in Karnataka light soil (KLS)
region were focused towards enhancing crop
productivity through development and deployment
of high yielding varieties/hybrids with disease
resistance/tolerance and good leaf quality to meet
the requirements of farmers and trade.

Variety release

FCH 248 (CTRI Navya) was identified in the
XIlI AINPT group meeting and released in 93rd
CVRC and Notified Through Gazette Notification
No. SO 2128 (E) dated 13.05.2025.

-

FCH 248 (CTRI Navya)

FCHH 2, an FCV hybrid was proposed for
identification in VIC, XVII workshop held at
KNSUAHS, Shivamogga from 16th -17th Sept,
2025 and was suggested to re-present with
additional OFT data.

Y R

Field view and Single plant view of FCHH 2

Replicated trials

Six replicated trials were conducted with various
advanced breeding lines (ABLs) along with checks
to ascertain their yield potential and leaf quality
potential and suitability to KLS.

e Among the nine ABLs (FCH 261 to FCH 269)
tested in the replicated trial Il (RYT II), lines FCH
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263, FCH 264 and FCH 267 demonstrated
promising performance for cured leaf yield,
bright leaf yield, and total grade equivalent
(TGE) in the third year of evaluation. Three-
year pooled data analysis confirmed that FCH
263, FCH 264, FCH 266 and FCH 267 were
significantly superior for all yield parameters
except green leaf yield. Lines FCH 263 and
FCH 266 were subsequently submitted to
AINPT for multi-location testing based on their
consistent superior yield performance.

e In RYT lll, nine ABLs (FCH 270 to FCH 278)
were evaluated for their yield and quality, of
which lines FCH 270, FCH 271, FCH 272, FCH
273, and FCH 276 exhibited 24-32% increase
in cured leaf yield over the best-performing
check during the second year of evaluation.
Among these, FCH 272 and FCH 276 with
2500 kg/ha and 2514 kg/ha cured leaf yield,
respectively over two years were submitted to
AINPT for multi-location evaluation based on
their consistent superior performance.

e Nine advanced breeding lines (FCH 277 to
FCH 287) were evaluated against checks in
the first year of the trial under RYT IV. The lines
FCH 279, FCH 282, FCH 283, FCH 284, and
FCH 286 achieved 26-45% higher cured leaf
yields and superior bright leaf yields compared
to the better check indicating strong potential
for further yield advancement. FCH 283 and
FCH 284 recorded significantly higher cured
leaf yield (2355 kg/ha and 2319 kg/ha,
respectively), bright leaf yields (1175 kg/ha and
1266 kg/ha, repectively) and TGE (1506,
1516, respectively).

e In RYT V, of the ten entries assessed for their
yield potential and suitability to KLS region, M4-
13 and M4-25 recorded 18-21% yield
improvement in cured leaf yield over the better
check FCH 222 in the first year of testing.

e Out of 23 F crosses developed for yield
improvement, three crosses M4-21 x FCH
222, M4-23 x FCH 222, and F.RT13 x FCH
248 exhibited superior yield traits when
evaluated against standard checks, marking
them as promising genetic combinations for
future breeding programs.

Row Trial and generation advancement
Seventy-seven lines (48 lines from FCH 222 x

FCH 239 cross, 7 from Kanchan x JL 53#12
cross, 22 lines from {(FCH 222 x FCH 239) x
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(JL 53#12 x FCH 249)} double cross) selected
on the basis of desirable plant morphology were
tested in row ftrial. Eight lines (seven from FCH
222 x FCH 239 cross and one from Kanchan x
JL 53#12 cross) with high yield potential
were selected for further evaluation in replicated
trials.

One hundred and eight selections were made
from fifty F, progenies (90 lines from Kanchan x
A4 cross, seven lines from FCH 222 X A4 cross
and eleven lines from PCT 17 X A4 cross) and 49
selections were made from twenty-three F,
progenies (24 lines from Kanchan X A4 cross,
eleven lines from FCH 222 X A4 cross and
fourteen lines from PCT 17 X A4 cross) on the
basis of desirable plant phenotype. CMS lines were
crossed with three testers (FCJ 11, FCH 248 and
A4) to study their general and specific combining
abilities.

Breeding to develop high-yielding disease
resistant lines/hybrids

Back crosses made to incorporate TMV
resistance from known sources like VT 1158, FCR
15 and TBST-2 into Kanchan background was
screened through artificial inoculation in nursery
and resistant plants were back crossed to
Kanchan.

On farm trial: On farm trials with promising line
FCHH 2 and CH 3 were successfully conducted
at four villages. The line recorded an average of
20-22% improvement in cured leaf yield over the
hybrid check CH3. Farmers observed that there
was no incidence of fusarium wilt in FCHH 2.

Maintenance breeding: 230 germplasm
accessions were regenerated during 2024-25
crop season. Seventeen CMS lines and their
maintainers were characterised for morphological,
yield as well as leaf quality parameters and were
maintained for further utilization in tobacco
breeding programs. Back Cross programme to
transfer CMS into A4 is in progress.

Collection of breeder seed: Breeder seed of
Kanchan, FCH 222, CTRI Navya, FCH 252 (5 kg
each) etc., was collected.

6. Breeding non-FCV tobacco types for
desirable traits
(PI: Dr. K. Gangadhara)
Efforts are being targeted at genetic

improvement of non-FCV tobacco types.

ICAR - NIRCA Annual Report 2025




IaNNaN .
aivrivg®d Bcl gk Commercial Crop Improvement

Hybridization and generation advancement

Atotal of five crosses (BA 1 X Burley Resistant,
BA 1 X Burley 49, RT 8 X Burley 100A, RT 13 X
YB 46 and Briarvet X Gold G) of F, generation
were planted and seeds of desirable F s were
harvested during 2024-25.

Evaluation of burley farmer collections for
distinctiveness and yield traits

A total of 30 burley collections and check
Banket A1 were characterized for leaf
morphological traits. Plant height ranged from 57
to 144 cm, leaf length ranged from 17 to 44 cm
and leaf width ranged from 11 to 24 cm. The
nicotine ranged from 0.5 to 2.15 %, reducing
sugars ranged from 1.81 to 11.8% and chlorides
ranged from 0.13 to 0.88%. The new burley
genotypes differed from Banket A1 with respect
to root and leaf morphological traits. Three
genotypes BFC-23, BFC-33 and BFC-36 showed
desirable traits of plant architectural traits. The
desirable burley genotypes selected will be further
evaluated for leaf yield and its attributing traits.

Thirteen HDBRG farmer selections along with
four HDBRG checks were planted for assessing
morphological traits to isolate distinct lines. There
are significant differences observed among the
genotypes for root, shoot and leaf characteristics.
The new selections differed with respect to canopy
shape, leaf orientation, leaf angle orientation,
inflorescence shape and size. The selected new
lines will be further evaluated for economic traits.

7. Genetics exploration to harness burley
germplasm resources and breeding for
water stress tolerance in burley tobacco
(Pl: K Gangadhara)

The obijective is to identify the genotypes with
superior leaf yield, quality traits and root

W .

Screening of Burley germplasm for drought tolerance

characteristics conferring drought tolerance in
burley germplasm.

Evaluation of burley germplasm for excess
moisture stress

A total of 120 burley germplasm accessions
were screened for water logging tolerance
naturally during 2024-25. The survival (%) varied
from 0 1o 65%. The burley accessions, Burley 181,
BFC 23-1-12, KY 42-11, BFC 6-1-2, and Leca
10 exhibited higher seedling survival after 2 days
of water logging conditions.

Evaluation of burley germplasm for drought
tolerance

A total of 60 burley accessions were screened
for drought tolerance at grand growth period of
the crop. The drought stress reduced the green
leaf yield by 61% and cured leaf yield by 49%.
The reduction in leaf yield was due to a reduction
in plant height (16%), leaf length (20%), leaf width
(31%), root weight (50%), and shoot diameter
(10%). The drought stress increased the primary
root branches, root length and nicotine (%).
Differential performance of genotypes under
drought and normal irrigated conditions was
noticed. Some genotypes Burley 49, Burley 181,
Burley 64, Harrow velvet, Burley C 22-1, KY 42,
and KY 16 performed well under drought
conditions, whereas Apia, BA 21, KY 42, Burley
181, Burley 49 and Burley 64 performed well
under protected conditions. Genotypes Burley
181, Burley 49 and Burley 64 which performed
well under both conditions were selected.

Genetic variability for leaf architectural traits
in 73 burley germplasm accessions

Genetic variability for leaf yield and plant
architectural traits was studied in 73 burley
germplasm accessions during 2024-25 season

L e = B ¥
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at ICAR NIRCA Research Station, Kandukur. The
data analysis showed significant differences
among genotypes, indicating the presence of wide
variability among the traits studied. The correlation
analysis showed a negative correlation between
leaf angle and all the traits except internodal
distance.

Hybridization

Twelve crosses were attempted for leaf yield
and drought tolerance during 2024-25. The list
of crosses are Leca-27-2-B x KY-16, BFC-12 X
Burley-1, Haronic X Burley-181, KY-42 X Burley-
181, Burley-1 X Leca-10, KY-42 X Burley-49,
HDBRG LP-2 x Burley-181, HDBRG LP-2 x YB-4,
HDBRG-LP-2 x Burley MB-2, Harrow velvet x
Burley-181, Burley-1 x Burley-181, and Haronic
X KY-16.

8. Development and evaluation of burley
hybrids for export promotion
(PI: Dr. K. Sarala)

Among the four imported hybrids evaluated,
AOB 359 was found to be best performer with
significantly higher leaf yields than existing
recommended varieties across all three locations.
AOB 962 emerged as second-best performer,
among the hybrids for yield.

9. Breeding of chewing tobacco for yield,
quality and resistance to biotic stresses
(PI: P. Manivel)

Breeding work was carried out to develop high-
yielding (>3500 kg/ha) chewing tobacco varieties
in Tamil Nadu.

Initial Varietal Evaluation Trial: In IVT trial, two
test entries and three check varieties were
evaluated, significantly higher total leaf yields of
3366.78 kg/ha (IET-122) followed by 3063.33
kg/ha (IET-123) were recorded by test entries as
compared to the check varieties Meenakshi
(2685.06 kg/ha), Bhagyalakshmi (2694.61 kg/
ha), Abirami (2621.78 kg/ha). Similarly, for first
grade leaf yield also, the test entry IWT 122 had
significantly higher yield (2944.49 kg/ha) than
all three check varieties.

Breeding materials: F. s of four crosses (Abirami
X Bhagyalaksmi, Abirami X VR 2, Abirami X |
64 and Abirami X Vairam ) were advanced to F,.
Eight cytoplasmic male sterile lines of
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Bhagyalakshmi, Abirami, VR 2, Maragadam,
Thangam, PV-7, 1-115, and VR-2 were
maintained. Additionally, Abirami male sterile line
was used to convert Yasini, a newly released
chewing tobacco variety into male sterile line. In
cigar tobacco, four lines were crossed with nine
testers to produce 36 crosses (in line x tester) and
these F, crosses were evaluated.

Germplams maintenance: At Vedasandur, a
total of 231 chewing tobacco germplasm (85 from
Vedasandur and 146 received from Hunsur) were
maintained. A total of 170 cigar and cheroot
germplasm (59 from Vedasandur and 111 from
Hunsur) were maintained.

Seed production of released varieties/hybrids:
250g hybrid seeds of chewing tobacco hybrid
“Kamachi” (MS.9: MS.Abirami x KV.1) were
produced. Further, seeds of Abirami (78 kg), .737
(179 kg), Yasini (144.3 kg), | 64 (21.9 kg) and
Sendarapatti spl (2.4 kg) were also produced.

10. Development of Distinctiveness,
Uniformity and Stability (DUS) Guidelines
for FCV (Flue cured Virginia) and Bidi
tobacco (DUS Project)

(PI: Dr. K. Sarala)

Thirty-five varieties of FCV (16/103, Bhavya,
CH-1, CH-3, Chatam, CM 12, CTRI Spl, CTRI Spl
(MR), CTRI Sulakshana, Delcrest, Dhanadayi, FCV
Special, Gauthami, Godavari Spl, Hema,
Jayalakshmi, Jayasri  (MR), Jayasri,
Kanakaprabha, Kanchan, Mc Nair-12, N-98,
Rathna, Siri, Swarna, VT-1158, Thrupthi, Kanthi,
Hemadri, Sahyadri, FCH-222, Mammoth Gold,
FCJ-11, FCR-15 and LT-Kanchan) were
maintained and characterized.

I(iii) Production and distribution of pure seed
of ruling tobacco varieties

The institute operates an RF scheme at the main
campus for producing and supplying pure seed
of released tobacco varieties to farmers through
ICAR-NIRCA, Rajoahmundry and its research
stations. A total of 18,612.90 kg of truthfully
labelled tobacco seed varieties comprising 7 FCV
tobacco, 2 burley tobacco and one Lanka tobacco
varieties were supplied to the farmers under the
RF scheme. A total of 38 lakh healthy tobacco
seedlings were also supplied to the farmers. An
income of ¥ 252 lakh was generated.

ICAR - NIRCA Annual Report 2025
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I(iv) Biotechnology for tobacco improvement

11&12.1dentification of genomic regions
conferring resistance to Fusarium wilt
for accelerating the development of
Fusarium wilt-resistant tobacco
cultivars
(PI: Dr. M. Sheshu Madhav)

Fusarium wilt is a major fungal disease affecting
the FCV tobacco grown as a monsoon crop in
light soils of Karnataka. The efforts were made to
identify molecular markers conferring resistance
to Fusarium wilt and marker-assisted selection to
develop Fusarium wilt varieties of FCV tobacco.

Collection, morphological and molecular
characterization of Fusarium isolates

Fusarium isolates were collected from wilt
infected tobacco samples from 11 locations of
Karnataka. The fungus was identified as Fusarium
sp. by observing hyaline, septate mycelia and
macro and micro conidia under microscope.
Fusarium species were characterized at molecular
level, sequencing analysis indicated that three of
the isolates were F. oxysporum, seven were F.
falciformae, and one remained unclassified.

Raising the F2 population and inheritance
studies

In order to identify the genomic regions
governing Fusarium wilt resistance, F, mapping
populations were developed through the crossing
of FCJ-11 (resistance to Fusarium wilt) with FCH-
222 (susceptible to Fusarium wilt). Hybridity of F,
plants was confirmed by SSR marker and were
selfed. F, seeds were collected by harvesting the
capsules. Further, F. and F, populations were
screened for their reaction to Fusarium wilt disease
reaction using the Fusarium oxysporum isolate
NIRCAF-9. It was observed that the F, plants

Before Treatment

After Treatment
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Screening the F, mapping population of FCJ-

11 X FCH-222 for Fusarium wilt using
NIRCAF-9 isolate

exhibited susceptibility to the disease suggesting
that the resistance to Fusarium wilt in tobacco is
likely governed by recessive genes. Chi-square
analysis of the reaction of 444 healthy F, plants
indicated that Fusarium wilt resistance in tobacco
is controlled by two genes with digenic inheritance,
exhibiting a 9:3:3:1 ratio for highly susceptible,
susceptible, moderately resistant, and highly
resistant phenotypes, respectively.

Identification of molecular markers linked to
Fusarium wilt resistance in tobacco

a. By single marker analysis: Single marker
analysis utilizing Fusarium wilt disease score and
genotypic data (obtained from 14 polymorphic
primers), identified association of SSR marker
PT60988 with Fusarium wilt resistance and
accounts 6.68% of the total phenotypic variance
observed, highlighting the significance of this QTL
in mediating resistance to Fusarium wilt.

b. By QTL-seq method: Resistant and susceptible
bulks (each containing 10 F, genotypes) were
constituted and high-quality DNA from both bulks
(SB and RB) and the two parents (FCJ 11 and FCH
222) was used for library preparation and whole
genome sequencing to identify causal SNPs and
genomic regions associated with Fusarium wilt
resistance. Four genomic libraries were generated
(two from each bulk and two from the parents)
using 1 ug of DNA with the QlAseq FX DNA
Library. Whole genome sequencing was executed
using the lllumina Novaseq 6000, yielding data
volumes of 225.1, 205.4, 215.3, and 191.2 Gb
for FCJ-11, FCH-222, SB, and RB, respectively.
QTL-seq analysis with parent FCJ 11 and Pools
RB and SB revealed eight significant (P <0.05)
genomic regions on Chr02 (50.0-50.6 Mb),
Chr05 (3.4-4.1 Mb), Chr08 (29.6-30.6 Mb; 38.2-
43.2 Mb; 49.5-52.3 Mb), Chr12 (93.0-93.6 Mb)
and Chr19 (60.0-61.5 Mb; 64.3-65.7 Mb). Based
on location of SNPs, candidate genes governing
Fusarium wilt resistance were identified.

Genomic regions identified through QTL-seq by
comparing bulks with resistant parent, FCJ 11
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13. Genome editing to reduce the Tobacco
Specific Nitrosamines (TSNAs) towards
the production of safer tobacco
(PI: K. Prabhakara Rao)

Cloning, construct preparation and
transformation of gRNAs targeting CYP82E5
and CYP82E10

Agrobacterium-mediated transformation of
Banket A1 with pKS-NtCYP-E5-G1 and pKS-
NtCYP-E10-G1 yielded 28 and 18 putative
transformants, respectively. Molecular screening
with gene specific primers of Cas and Kan
identified 16 positive lines for CYP82E5 and 11
for CYP82E10, but Sanger sequencing showed
no edits in the targeted gRNA regions of either
gene. Further, a second set of exonic gRNAs
targeting CYP82E5 (LOC107780157) and

CYP82E10 (LOC107810004) was designed, and
off-target analysis was performed using standard
CRISPR prediction tools. The gRNAs were
synthesized, cloned into the pKSE401 vector,
propagated in E. coli, confirmed by colony PCR,
and five positive clones for each gene were verified
by Sanger sequencing (Fig. a—c).

Cloning, construct preparation and
transformation of gRNA targeting phytoene
desaturase (PDS) gene:

As a proof of concept, the guide RNA targeting
PDS gene involved in the carotenoid synthesis was
designed, cloned and sequence confirmed in
pKSE401 vector. Agrobacterium mediated
transformation of burley tobacco with PKS-NtPDS-
G2 Construct resulted in T, plants with albino
phenotype. Molecular screening of albino plants

| Recombinant colonies ‘
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Fig. a: Cloning and sequence confirmation of CYP82E10 gRNA construct in pKSE401 vector

Ly

PKS-NICYPES-G2 Construct

Fig. b: Map of gRNA construct targeting CYP82E5 gene

51

T-DNA region of pKSE401

PKS-NICYPE10-G2 Construct

LB

Fig. c: Map of gRNA construct targeting CYP82ET0 gene
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Transformation of tobacco with gRNA construct PKS-NtPDS-G2 targetting PDS gene

have shown the presence of Cas gene and
sequencing of the PDS gene confirmed the
knockout of the gene with nucleotide deletions in
the targeted gRNA region in albino plants.

Allele mining of CYP82E4 gene in selective
tobacco genotypes

Allele mining of CYP82E4 gene was carried
out in 25 selective tobacco genotypes from FCV,
burley, bidi, chewing, lanka and HDBRG types.
Six sets of overlapping primers were designed
spanning across the complete 2552 base pair
gene sequence encompassing exons and infronic
region. The PCR amplicons from the selected
genotypes were sequenced using Sanger
sequencing and analyzed for the sequence
variability. A total of 13 single nucleotide
polymorphisms (SNPs) in the exonic region and
24 in the intronic region were observed. Among
these 14 are transitions (purine-to-purine or
pyrimidine-to-pyrimidine substitutions) and 23 are
transversions (purine-to-pyrimidine or vice versa).
Further majority of these substitutions were
observed in intronic regions and chewing tobacco
varieties Gandak bahar and Abhirami possess
amino substitutions in the exonic regions located
outside the key functional domains of the protein.

14. Enhancing climate resilience and
ensuring food security with genome
editing tools (ICAR Funded)

(PI: K. Prabhakara Rao)

Cloning, construct preparation and
transformation of gRNAs targeting CYP82E4
and consensus region of CYP82E4, E5 and
E10

Agrobacterium mediated transformation of
burley cultivar Banket A1 was carried out with pKS-
NtCYP-E4-G1 and pKS-NtCYP-CG1 gRNA
constructs. A total of 128 putative transformants
were obtained with pKS-NtCYP-E4-G1 construct,
molecular screening with gene specific primers of
Cas and Kan identified 72 positive transformants.
Sanger sequence analysis of these 72
transformants revealed that there are four T plants
with a sequence addition of T / A at specified
targeted gRNA locus of CYP82E4 gene. The
addition of these T / A nucleotides disrupted the
ORF of CYP82E4 gene leading to the knocking
down of the transcript. Further, transformation of
Banket A1 with gRNA construct pKS-NtCYP-CG 1
generated 78 putative transformants. Among
these, 42 were found to be positive with amplicons
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of Cas and Kan genes. Sanger sequence analysis
of 42 transformants revealed that there are no
edits in the targeted gRNA regions.

15. Development of Orobanche resistant
tobacco through multiomics strategy
(PI: Dr. K. Sarala)

Field screening of FCJ-11 and N. umbratica-
nesophila genotypes along with their cross
derivatives

Under the field condition, Orobanche sick field
was established during 2024-25. Orobanche
tolerant species, N. umbratica-nesophila and
susceptible FCV tobacco cultivar, FCJ-11 and their
mapping population were screened in the sick
field. Orobanche emergence was observed in the
FCJ-11 after 35 days of transplantation and in N.
umbratica-nesophila plot there was no emergence
confirming its resistance nature. While, in mapping
population the Orobanche resistant and
susceptible plants were observed in the ratio of
around 3:1.

Genome size determination of Orobanche
infecting tobacco

Through flow cytometry analysis, Orobanche
genome size was estimated to be approximately
1Gb. During the meiofic studies, 22 chromosome
could be observed in diploid state in Orobanche
was observed to be around 20-22 and were in
diploid state.

I(v) Breeding for enhancement of biochemical
compounds in commercial crops

16. Genetic enhancement of chilli for
nutraceuticals, value addition,
commercial traits and resistance to biotic
stress in Terai region of West Bengal
(PI: Dr. Partha Saha)

Five promising selections were evaluated in
replicated trials for their commercial and quality

Fruit morphology of ch|||| line DinCh-330
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traits. The highest dry fruit yield (2633.3 kg/ha)
was recorded in DinCh-330, while DinCh-181-2
exhibited the highest dry recovery (30.5%). The
maximum capsaicin content was observed in
check Pant C-1 (3724 ug g'), followed by DinCh-
262 (3297 ug g’).

Two high-yielding chilli selections viz.,
DinCh254-5-7 (from Mizoram) and DinCh174-
6-9-4 (from Manipur) with high pungency (1819
ug g’ & 3883 ug g capsaicin, respectively), dark
red colour and heavy bearing were found to be
suitable for dual purpose.

Four anthocyanin rich black chilli selections viz.,
DinCh 68-10-3, DinCh 68-10-16, DinCh 68-10-
5, and DinCh 68-10-9 were identified and profiled
for bioactive compounds. The highest anthocyanin
(Cyanidin-3-Glucoside) content was recorded in
DinCh 68-10-3 (645.58 ug g') followed by DinCh
68-10-16 (214.78 ug g''). The profiling
anthocyanin, phenolics and flavonoid in pericarp
of these fruit samples showed six different
anthocyanin compounds, eleven phenolics and
flavonoid compounds were identified in DinCh 68-
10-3. These selections can serve as valuable
genetic resources for developing chilli varieties with
enhanced nutraceutical potential.

Biochemical profiling of four black chilli land
races of West Bengal revealed unique anthocyanin
profiles such as delphinidin, malvidin, cyanidin,
and pelargonidin derivatives. Quantitative
estimation revealed considerable differences in
total anthocyanin content, ranging from 262.0
ug g' to 1212.47 ug g', with DinCh262-3
recording highest value.

Three orange fruited selections (DinCh 249-
2-1-1, DinCh 249-2-5-5 and DinCh 252-12-6)
were identified from progenies of variable
population of Dalle-2- and MC. Of which, DinCh-
252-12-6 had dark orange, long slender fruits
with highest carotenoids (1400.3 ug g').

DinCh249-2-1-1  DinCh249-2-5-5 DinCh252-12-6

Fruit morphology of orange chilli
selections developed through single
plant selection
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Chemometric approached based selection of
chilli lines for bioactive compounds: Thirty-
eight chilli genotypes were evaluated for major
bioactive compounds, including antioxidant
activity (DPPH, ABTS), total phenolics, carotenoids,
flavonoids and vitamin C, followed by
chemometric analyses (correlation, AHC and
MGIDI). Vitamin C showed a significant positive
association with antioxidant activity, while
capsaicin-rich genotypes tended to possess higher
phenolic content. Agglomerative hierarchical
clustering revealed wide biochemical diversity and
grouped the genotypes into five clusters, with
Cluster Il comprising highly pungent lines such as
Kamranga Chilli Local, Dinhata Local Okhrabari
and Manipur king chilli types. MGIDI analysis
identified six superior accessions-Tamenlong King
Chilli, Ukhrul King Chilli, Dollekhusani, Mhyco
Yasaswini, Kakchai (KC) and Local Market
Manipur—as promising donors for simultaneous
improvement of bioactive traits in chilli breeding
programs.
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Correlation, Agglomerative hierarchical
clustering-based heat map and Multi-Trait
Genotype-Ildeotype Distance Index (MGIDI)
analysis of chilli genotypes

Germplasm maintenance: 100 germplasm
were maintained including 2 related species for
further breeding programmes. Fifteen new lines
were collected and 2 stalk-less (detached stalk)
lines augmented from UAS, Bagalkot.

Hybridization and generation advancement:
10 F, progenies were advanced to F, generation.
78 F, plants were advanced fo F, to develop RiLs.

Seed production of local chilli lines: Produced
8.0 kg of seeds of local lines (Akashi, Chaitali).

17. Genetic Improvement of Chilli types
amenable for value-added products and
Gl tagging of Durgada chilli
(PI: Dr. B. Rajasekhar Reddy)

Mapping the Durgada chilli growing areas:
Based on the collected map locations of the
Durgada chilli growing areas a map was drawn
(Fig) delimiting the Durgada chilli growing areas
using QGIS covering an area of 19561 hectares.

Established “Pithapuram Potti Mirchi Farmers
Producer Mutually Aided Co-operative Society
Ltd.,” Pithapuram for facilitating of Durgada chilli
Gl tagging.

Q Field_Boundary — Features Total: 1, Fittered: 1, Selected: 0 -
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Durgada chilli growing area map developed
using QGIS

18. Yield and quality enhancement in
turmeric through suitable varietal
selection in Terai region of West Bengal
(PI: Dr. Partha Saha)

Promising turmeric lines for growth, yield and
higher curcumin content

A total of 43 turmeric lines were evaluated for
growth, rhizome, yield and quality traits, revealing
wide variability for plant height (44 ¢cm to 203
cm), leaf length (30-94 cm), leaf width (10-19
cm), number of shoots (1-9) and number of leaves
(9-40). Rhizome traits also showed substantial
diversity, with mother, primary and secondary
rhizome numbers ranging from 1-6, 3-22 and
2-45, respectively. Whole rhizome weight varied
from 88 to 1000 g, while fresh rhizome yield
ranged from 4.3 to 49.3 t ha'!, with a mean of
19.87 t ha'; high-yielding genotypes included
Assam-2, Assam-1, Duggirala Red, Lam Swarna,
Rupanjana, TCP-153, TCP-196 and Pundibari-2.
Curcumin content ranged from 0.81% (Duggirala
Red) to 8.9% (TCP-115), with a mean of 5.34%,
indicating marked variation in bioactive
compound concentration among genotypes.

Visual colour of each turmeric germplasm
powder
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19. Germplasm evaluation, value addition
and development of good agricultural
practices of ashwagandha (Withania
somnifera Dunal L.)

(PI: P. Manivel)

A total of three hundred ashwagandha
accessions obtained from national gene bank of
NBPGR, New Delhi were evaluated (Second year)
for DUS (distinctiveness, uniformity and stability)
descriptors, and variability for qualitative and
quantitative characters in augmented block design
consisting of 15 blocks with four check varieties
viz., Vallabh Ashwagandha 1 (VA-1), Cim Pushti
(CP), Jawahar Ashwagandha 20 (JA-20) and
Anand Withania Somnifera 1 (AWS-1). The
germplasms were grouped in to different category
based on the 29 DUS descriptors.

Additionally, 8 ashwagandha varieties and 30
ashwagandha germplasm were augmented in the
germplasm collections. For dry root yield, the
accessions WS 4, WS 139, WS 295, WS 162, and
WS 296 were identified as higher yielding
accessions (>40 g per plant). For efficient and
effective selections for higher root yield in
ashwagandha, root length, root diameter, leaf dry
weight, stem dry weight, and plant height were
identified as major direct dry root yield contributing
characters.

Distribution of berry colour in 300 accessions
of ashwagandha germplasm

40

20. Genetic improvement of Ashwagandha
for root yield and Withaferin A content
(PI: Dr. B. Rajasekhar Reddy)

During 2024-25 a total of 330 genotypes of
Ashwagandha augmented from NBPGR and 30
genotypes augmented from DMAPR, Anand were
evaluated for various quantitative and qualitative
characters comprising of all DUS traits.
Quantification of withanolides in Ashwagandha
was done for 157 genotypes, while the remaining
213 genotypes are in progress at Indian Institute
of Chemical Technology (IICT), Hyderabad.

Some of the promising lines identified were:
ASG-16 has high root weight (18.51g), root yield
(30.85 g/ha), high withanolide A (0.15%),
withanone (0.27%) and total withanolides
(0.26%); ASG-129 has high root weight (11.01
g), yield (18.35 g/ha) and withaferin-A (0.061%);
ASG-124 has high root weight (10.82 g), root
yield (18.04 g/ha) and withanolide A (0.143%)
and total withanolides (0.18%); ASG-17 has high
root weight (18.23 g), Root yield (30.39 g/ha)
and total withanolides (0.17%) while the check
varieties Jawahar Ashwagandha, Poshita,
Vallabha and JA-20 had root weight of 4.53 g,
4.28 g, 4.34 g and 4.69 g with root yield of 7.54
g/ha, 7.13 g/ha, 7.23 g/ha and 7.82 g/haq,
respectively. The total withanolide content in
Vallabh ashwagandha and JA-20 was 0.07% and
0.10% respectively.

Six cross combinations (Poshita x ASG-09
(yield and withanone); Poshita X ASG-16 (yield
and withanone); Jawahar X ASG-16 (Yield and
Withanone); ASG-129 x ASG-16 (withaferin A
and total withanolides including high withanolide
A); Poshita x ASG-129 (Yield and Withaferin A);
Poshita X Vallabha (Yield and market preference)
were done for improving yield and withanolide
content.
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II. Crop Production Management in
Commercial Agriculture

Il. Crop Production Management in
Commercial Agriculture

The division has developed sustainable crop
management technologies since its inception and
conducting strategic and applied research to
develop sustainable, climate resilient, resource use
efficient crop production and crop protection
technologies for enhanced yield and quality in
commercial crops.

I1(i) Development of agro-technologies for
commercial crops

1. Permanent manurial trial experiment with
Motihari tobacco
(PI: Dr. Namita Das Saha)

Metabolomics study of cured leaf Motihari
tobacco

Ten nutrient treatments, including single,
combined, and organic applications, were
undergone metabolomics study using LC-MS/MS

and GC-MS profiling and measurements of
nicotine and leaf yield of a 64-year nutrient
management study. Nitrogen-based regimes (N,
NK, NP NPK+10 t/ha FYM) boosted nitrogen-
dependent alkaloids like nicotine, rutin and
guercetin glycosides, with balanced NPK+10 1/
ha FYM yielding the highest metabolite diversity
and nicotine (~4.0%), correlating with maximum
leaf yield. P-alone and K-alone led to more flavan-
3-ol derivatives and fatty acid esters but lesser
nicotine and yield. Organic inputs produced
unique high-molecular-weight flavan-3-ols,
indicating soil microbial effects, but had lower
nicotine due to limited nitrogen. Controls had
simple metabolic profiles and low yields. Overall,
balanced nutrients with adequate nitrogen
promoted alkaloid and phenyl-propanoid
biosynthesis and maximized cured leaf yield. FTIR
characterization of humic acid extracted from FYM
treatments has band stretch representing
abundant hydroxyls from lignin, aromatic stretches
explaining long term humification which are much
subdued in control treatment.

Somiprosits leal sampls

©

' 4

Representative LC-MS/MS chromatogram representing leaf metabolites

Humic acid exiracted from the soil of permanent manurial trial and representative FTIR specira of
humic acids
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2. Evaluation of Sulfentrazone 39.6% SC and
Sulfentrazone 28% + Clomazone 30% WP
herbicide
(PI. Dr. S. Kasturi krishna)

Pre-plant application (PPA) of sulfentrazone @
0.25 kg a.i./ha at 3 days before transplanting
reduced weed density and weed dry weight with
the highest weed control efficiency in Northern
light soils of A.P. and Karnataka light soils
grown FCV Tobacco. PPA of Sulfentrazone 0.25

kg and 0.30 kg a.i./ha at 3 days before
transplanting recorded on par cured leaf yields
with the intercultural operations + hand weeding
treatment, indicating it is equally controlling the
weeds in FCV tobacco cultivation. Post-plant
application of either Sulfentrazone or
Sulfentrazone + Clomazone could not control the
weeds compared to pre-plant application.
Herbicide residues were not detected either in the
leaf or soil.

Preplant application of
Sulfentrazone herbicide

3. Synthesis and Evaluation of Specialty
Chemicals (Suckericides, Growth
Promoters and Plant Nutrition
Supplements): In a PPP Mode with M/S MR
Biochem Pvt Ltd., Hyderabad.

(PI: Dr. L.K. Prasad)

The systemic suckericide i.e. flumetralin
(SUCKERSTOP™) synthesized through novel
synthetic pathway and formulated at 17.5% EC
was validated in FCV tobacco during 2024-2025
crop season to study its effectiveness and estimated
residues in the cured leaf. The sucker dry weight
was the lowest (39 g/plot) in 25 ml/L compared
to control (523 g/plot) and in 4% decanol (303
g/plot). It was confirmed that irrespective of the
concentration of the SUCKERSTOP™, sucker

Post plant application of
Sulfentrazone herbicide

control was most effective (93%) with a dosage of
25 ml per litre. It was further validated in varieties
and hybrids of FCV tobacco (FCJ 11, CH3, and
1353) in the farmer fields of NLS region and found
effective up to 95 % with the same dosage. No
adverse changes in nicotine content were
observed, while reducing sugar content improved
(15.03 to 18.08 %).

The residue analysis of cured leaf tobacco in
GC-MS (LOD and LOQ :10 ppb and 40 ppb)
revealed that the residues are significantly below
the GRL limit viz., 0.74-1.12 ppm in irrigated
condition and 0.15-0.22 ppm under rainfed
conditions and farmers’ fields, applied at the
highest dose of SUCKERSTOP™,

Suckerstop residues in cured leaf of FCV tobacco
in NLS (ug/g)

GRL:5.00 ug/g

1.12

Pick3 Pick 5 MEAN

m Suck p:1SmUL = Such

p:20 mU/L = Suckerstop:25 ml/L
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4. Alkaloid content enhancement to
meet market demand in burley
tobacco

(PI: Dr. S. Kasturi krishna)

In the field experiment at Rajahmundry, dry
situations created (without giving irrigation) have
resulted in higher nicotine, 0.17%, 0.17%, and
0.29%, by Vijetha, Win 5, and Banket AT,

respectively, than drip irrigation in 2024-25.
Higher alkaloid content was recorded under dry
conditions at Giddaluru by Vijetha with 250 kg/
ha N (3.87%) and at Nandyal (2.45%) in the 3
pick, but at Vinukonda Win 5 (3.15%) with 200
kg N/ha in the 4" pick with 24 leaf topping. In
Banket A1, higher root volume and dry weight
are the contributing factors for its adoptability
under dry situations.

Effect of varieties on Nicotine content of burley tobacco

ICAR

Treatment Vinukonda Giddaluru
Varieties P1 P2 P3 P4 P1 P2 P3
Vijetha 1.18 1.32 2.01 2.39 2.42 3.48 3.66
Win 5 1.21 1.35 2.28 2.52 2.24 3.00 3.35
Banket A1 0.84 1.17 1.87 2.38 2.03 2.63 2.84
SEm =+ 0.02 0.04 0.06 0.03 0.05 0.15 0.06
CD (P=0.05) 0.06 0.14 0.20 0.10 0.17 0.53 0.21

5. Evaluation of Nano-Biotech capsules as
biofertilizers for FCV tobacco in KLS and
NLS (PI: Dr. J. Poorna Bindu)

Nano Biotech Capsules (NBTC) technology was
developed by ISR, Calicut and ICAR-NIRCA and
evaluated for reducing the fertilizer usage,
enhancing FCV tobacco leaf quality and
productivity and soil health. Nano Biotech
capsules, along with the 100% recommended
dose of fertilizers (RDF) and farmyard manure
(FYM), enhanced cured leaf yield significantly by
7% over 100% RDF alone in rainfed conditions of

100% RDF

WH3IGY - T aifdifoas HY sregRiene Fzenar aiftfes aferdeer 2025

Karnataka. In irrigated conditions of Andhra
Pradesh, the same treatment resulted in a 5%
numerical yield increase, and economically, the
application of 10 nano biocapsules per acre with
100% RDF and FYM yielded a higher benefit-cost
ratio (1.43) compared to 1.39 with 100% RDF
alone, ensuring an additional income of¥ 12,152
per hectare. ICAR-NIRCA recommended the use
of Nano Biotech Capsules to the tobacco farming
community. Hence, Nano-Biotech capsules are
advocated as a promising component of
integrated nutrient management for sustainable
tobacco cultivation.

100% RDF+NBT+FYM
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6. Increasing the withanolide content in
Ashwagandha through different organic
manure
(PI: Dr. M. Kumaresan)

To increase the withanolide content in
Aswagandha, a fixed plot field experiment was
conducted during 2023-24 at the ICAR-NIRCA-
RS farm in Vedasandur. Different organic manures,
viz., vermicompost (2 t/ha), sheep manure (10 t/
ha), and FYM (12.5 t/ha), in combination with
biofertilizers, (Azotobacter 5 litres/ha +
Phosphorus solubilizing bacteria 5 litres/ha) were
applied.

The growth and yield parameters were higher
with all the organic manures applied with
biofertilizers. A similar trend was noticed with root
yield also. There was a yield increase of 80-92%
with the different organic manures + biofertilizers.
The cost of cultivation was higher with the
vermicompost treatments followed by sheep
manure and FYM treatments. A higher gross return
(¥ 323,930/ha) was recorded with sheep manure
+ biofertilizers, followed by sheep manure applied
alone. A higher net return of ¥ 228,180/ha was
recorded with sheep manure + biofertilizers,
followed by vermicompost and FYM with
biofertilizers.

7. Increasing the withanolide content in
Ashwagandha through irrigation
management
(P1. Dr. M. Kumaresan)

Field experiment was conducted at ICAR-
NIRCA-RS farm, Vedasandur, during 2024-25.
The treatments comprised 5 irrigation levels, viz.,
125%, 100%, 75%, 50% and 25% ET with a
surface irrigation treatment. The experiment was
conducted in a strip plot design with 3 replications.
The growth attributes, viz., plant height, number
of branches and yield attributes, viz., root girth,
root fresh weight, root volume and root length,
were higher with surface irrigation followed by
drip irrigation treatments. The root yield was
higher with surface irrigation (377 kg/ha),
followed by drip irrigation at 100% ET and 125%
ET. The root yield with surface irrigation at 75%,
100% and 125% ET are comparable. A higher
net return of ¥ 134,950/ha was recorded with
surface irrigation followed by drip treatments of
100%, 125% and 75% ET. The water use efficiency
(WUE) was higher with 25% ET followed by 50%
ET. The quantum of water used was 480 ha-mm
for surface irrigation and lower with the drip
treatments (222 to 329.9 ha-mm). Drip irrigation
saved 31.3 to 53.8% water as compared to
surface irrigation.

44
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Il(ii)Optimisation of resource use (soil, water,
nutrient) for production efficiency and
produce quality

8. N and K nutrient use efficiency indices for
FCV tobacco grown under drip fertigation
in irrigated Alfisols
(PIl: Dr. S. V. Krishna Reddy)

Nitrogen use efficiency Indices

The pooled analysis indicated that cv. FCJ-11
recorded higher green leaf yield (139 g/ha), cured
leaf yield (1943 kg/ha), grade index (1374), and
GLY/CLY (7.00), followed by the farmer’s variety.
The FCJ-11 variety with fertilizer doses of N, ., and
K,s, recorded higher agronomic use efficiency
(9.92 kg cured leaf increase/kg N added),
nitrogen use (recovery) efficiency (61.75%), partial
factor productivity (17.23 kg cured leaf/kg N
added), and economic efficiency of N (¥ 59.00/
additional % invested) compared to other varieties.
Physiological efficiency (15.11 to 16.07 kg CLY
increase/kg N taken up from fertilizer), nutrient
harvest index (56.94 to 58.32%), and internal
efficiency (20.57 to 22.96 kg cured leaf yield/kg
N taken up (soil + fertilizer) of varieties remained
almost the same. Nitrogen at 135 kg/ha recorded
higher agronomic use efficiency, economic
efficiency, and partial factor productivity compared
to 180 kg N/ha. Based on pooled results, it can
be recommended that a nitrogen dose of 135
kg/ha along with 150 kg K,O/ha is sufficient for
optimum yield.

Potassium use efficiency indices

The pooled analysis indicated that the FCJ-11
variety recorded significantly higher green leaf
yield (148 g/ha), cured leaf yield (2106 kg/ha),
grade index (1479), green leaf yield/cured leaf
yield (6.97), and grade index/cured leaf (69.91%)
compared to other varieties.

The FCJ-11 variety with a fertilizer dose of K,
along with N.,. kg N/ha recorded higher
agronomic use efficiency (4.41 kg cured leaf
increase/kg K added), potassium recovery
efficiency (62.84%), partial factor productivity
(17.76 kg cured leaf/kg K,O applied), and
economic efficiency of K (¥ 6.40/additional
invested) compared to other varieties.
Physiological efficiency (7.01 to 8.18 kg CLY
increase/kg K taken up from fertilizer),
translocation index (75.36 to 79.19%), and
internal efficiency (20.74 to 22.00 kg CLY/kg K
taken up from soil + fertilizer) of varieties
remained almost the same.

Lower values of nutrient use efficiency indices
of potassium were recorded at higher potassium
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levels and higher values at lower potassium levels.
Based on pooled results, it was observed that a
potassium dose of 150 kg/ha along with 135 kg
N/ha is required for optimum yield.

9. Agronomic management practices for
higher productivity, resource use efficiency
and value addition of turmeric (Curcuma
longa L.) in irrigated Alfisols of Andhra
Pradesh.

(PI: Dr. S. V. Krishna Reddy)

Effect of Variety, Crop establishment method
and Nutrient management practices for
higher productivity, resource use efficiency
and value addition of Turmeric (Curcuma
longa L.)

To find out the best combination of Variety,
Crop establishment method and Nutrient
management practice for improving productivity,
quality and value addition of turmeric (Curcuma
longa L.), experiments were carried out. Duggirala
Red grown with mother rhizome and application
of INM {with inorganic RDF (150-50-50 N-P,O,
-K,O) + organic (FYM 5t/ha) + biofertilizer
(Azospirillum + Azotobacter) recorded the highest
dry rhizome recovery (20.77%), dry rhizome yields
(11.037 t/ha), and curcumin content (2.15%).
Similarly, planting one plant row per ridge with
45X 30 cm and 200 kg K,O/ha recorded highest
fresh rhizome yield, rhizome recovery, dry rhizome
yield and curcumin content of 52.1 t/ha, 19.68%,
9.97 t/ha and 2.53%.

10. Enhancing soil carbon sequestration and
mitigating Greenhouse Gas (GHG)
emissions in FCV tobacco based
production systems through residue
management
(PI: Dr. T. Kiran Kumar)

The highest green leaf yield (12563 kg/ha) and
cured leaf yield (2183 kg/ha) were recorded under

the sunnhemp-tobacco cropping system. However,
overall system productivity was highest (2602 kg/
ha) under the groundnut-tobacco system due to
additional yield received from groundnut pods.
Regarding nutrient management, the 100 percent
recommended dose of fertilization recorded the
highest cured leaf yield (2220 kg/ha) and system
productivity (2414 kg/ha).

Total carbon footprint per unit area was higher
in the Fallow—Tobacco system (7325 kg CO,e/
ha) compared to the Sunnhemp-Tobacco system
(6870 kg CO,e/ha). Similarly, when expressed on
a yield basis, the carbon footprint per kilogram
of cured leaf was also higher in the Fallow—
Tobacco system (4.18 kg CO,e/kg cured leaf) than
in the Sunnhemp-Tobacco system (3.92 kg CO, e/
kg cured leaf). Tobacco leaf curing contributed
71.8% of the total carbon emissions. Sunnhemp
as a preceding crop in tobacco-based systems is
an effective strategy for lowering the carbon
emissions, and adoption of such legume-based
rotations could therefore contribute to more
sustainable and climate-resilient tobacco
production systems.

11. Assessment of soil carbon mineralization
and carbon stocks in tobacco and
tobacco-based cropping systems of
different tobacco growing soils
(PI: Dr. J. Poorna Bindu)

Carbon Mineralization Studies

Incubation experiments were conducted to
assess carbon mineralization dynamics in soils
collected from three predominant cropping
systems of the Southern Black Soil region, viz.,
Bengal gram-Tobacco, Sunnhemp-Tobacco, and
Cucumber-Tobacco. Surface soil samples (0-15
cm) were air-dried, sieved (2 mm) and incubated
under controlled conditions (27 + 1°C, field
capacity moisture) for 30 days using the alkali
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trap method (Anderson, 1983). Twenty grams of
soil were placed in airtight conical flasks with 10
mL of 1 N NaOH to absorb evolved CO,. The
trapped CO, was periodically titrated with 0.5 N
HCl at 3,7, 14, 21, and 30 days after incubation
to determine cumulative CO,-C evolved (g CO,-
C kg soil). The results were used to quclnﬁfy
cumulative carbon mineralization (C_ ) and assess
differences among cropping systems. Results
indicated that soils under the sunnhemp-tobacco
sequence recorded the maximum carbon
mineralization of 20.9 g kg', indicating the
presence of a highly active microbial population
and abundant labile organic substrates derived
from green manure residues. The Bengal gram/
tobacco cropping system exhibited a carbon
mineralization of 18.06 g kg, representing
moderate microbial activity influenced by legume
root biomass and moderate organic matter
contribution. The Cucumber-Tobacco sequence
(previously continuous fallow-tobacco) showed the
least carbon mineralization of 12.76 g kg,
reflecting low organic residue input and reduced
microbial turnover.

CO; - Con (@ kg)

14DAI 21DAI

Effect of different cropping systems on total
and cumulative C mineralization observed for
30 days of incubation

Carbon sequestration Potential under
different cropping systems

Soil samples were collected from 11 Tobacco
Board auction platforms representing two major
FCV tobacco-growing regions, Southern Light
Soils (SLS) and Southern Black Soils (SBS), to
evaluate carbon sequestration potential. From
each auction platform, 80 soil samples were
collected at four depths: 0-5 cm, 5-15cm, 15—
30 ¢cm, and 30-45 cm. The sampling locations
included Ongole-1, Ongole-2, Vellampalli,
Tangutur and Kondapi under SLS; and Kandukur
(AP-26), Podili, Kaligiri, D.C. Palli, Kanigiri and
Kandukur (AP-27) under SBS regions. The data
on the total carbon sequestration potential (Mg
ha') of 40 farmer field soils from the Southern
Black Soils (SBS) region under diverse tobacco-

based cropping sequences indicated that cropping
diversity, inclusion of legumes and green manures,
and long-term organic management strongly
influenced soil carbon build-up. Soils under
legume-based rotations, such as Bengal gram/
tobacco and sunnhemp-tobacco, recorded
carbon stocks (0-45 cm) ranging from 42 to 52
Mg ha’'. The carbon sequestration (0-45 cm)
values ranged from 17 to 96 Mg ha'!, with an
average of approximately 35-40 Mg ha'! among
different cropping systems in SBS. The sequence
of increasing carbon sequestration potential was
continuous: Fallow-Tobacco < Cucumber / Foxtail
Millet-Tobacco < Bengal Gram-Tobacco
<Sunnhemp-Tobacco < FYM / Chilli Tobacco
rotations.

12. Characterization and Assessment of
Functional Capabilities of NLS Rhizo-
Microbiome
(PI: Dr. J. Poorna Bindu)

Soil microbes identified in NLS rhizo-
microbiome using metagenomics

Metagenomics studies for rhizosphere
microbiome characterization were done by
analyzing the collective genetic material (DNA) of
all microorganisms, viz., bacteria, fungi, archaea
and actinomycetes present in the NLS FCV tobacco
rhizosphere. This approach provides a
comprehensive, culture-independent
understanding of microbial diversity, structure and
functional potential in the soil ecosystem.
Rhizosphere soil DNA samples were subjected to
shotgun metagenomic sequencing to characterize
the microbial community structure and functional
potential. Metagenomic analyses across the five
FCV tobacco rhizosphere locations resulted in the
identification of stable dominance of
Actinobacteria (34-40%) and Proteobacteria (25—
28%).

All the platform, rhizosphere soil samples
microbes status reveals that various percentages
of Actinobacteria groups containing Streptomyces,
Pseudonocardiaceae, Mycobacterium and
Microbacterium were identified. These microbes
play an important role in nutrient cycling,
decomposition of organic matter, carbon turnover
and disease suppression. Next to the

actinobacteria, proteobacterial groups, including
Rhizobiales, Burkholderiaceae, Comamon-
adaceae, and Sphingomonas, were identified.
These microbes play an important role in nitrogen
fixation, phosphate solubilization, organic acid
production, and pollutant degradation, enhancing
rhizosphere health.
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identified in the NLS

Metabolites
rhizomicrobiome using metabolomics

The metabolomic profiling of FCV tobacco
rhizosphere soils indicated unique site-specific
nutrient-mobilizing signatures among the five NLS
locations. Jangareddygudem-Il showed higher
levels of malic acid, flavonoids and
phosphorylated nucleotides (ADP CTP), that are
linked to Pseudomonas and Bacillus species, this
suggests phosphatase activity. Jangareddygudem-
| had more acetic acid, oxalosuccinate and urea,
this shows that Rhizobium and Enterobacter used
organic acids for P solubilization and urease for
N transformation. Acetone, acetic acid and
dimethyl sulfide were found in Koyyalagudem
soils. These chemicals are linked to Streptomyces
and Pseudomonas fluorescens. Gopalapuram
showed succinyl-CoA, acetic acid and dimethyl
sulfide, which means that Burkholderia and
Thiobacillus were releasing organic acids and
oxidizing sulfur. Devarapalli, the site with the most
organic matter, had acetic acid, succinate and
phenolic acids made by Aspergillus and
Penicillium. These acids helped with acidolysis and
chelation-driven solubilization of P and K.

I (iii) Identification of innovative, intensive
and diversified cropping systems for
enhanced productivity and farm income

13. Turmeric based copping systems for
enhanced returns in irrigated Alfisols
(PI. Dr. S. Kasturi krishna)

Turmeric being a long-duration crop, the
possibility of growing intercrops for short-term
monetary returns is explored in this project in
irrigated Alfisols. Blackgram as an intercrop during
Kharif is boosting the yields of turmeric more than
Korra & Ashwagandha. Turmeric + Blackgram
(Kharif) - Tobacco (Rabi) — Groundnut relay has
given higher net returns X 3,25,473/ha) than
other turmeric-based cropping systems, followed
by Turmeric + Blackgram (4:4) (Kharif) - Tobacco

Turmeric based cropping systems

(Rabi) (X 3,17,110/ha) with tobacco as an
intercrop in the rabi season. Turmeric + Moringa
(X 2,28,842/ha), followed by Turmeric +
Blackgram-Cauliflower (X 2,08,451), are
profitable turmeric-based cropping systems
without tobacco as an intercrop during the rabi
season. Sole turmeric has fetched higher net
returns (X 2,92,217/ha) than the Korra-tobacco

Turmeric+Moringa cropping system

14. Development of high value commercial
crops based remunerative production
systems through innovative approaches
(PI. Dr. T. Kiran Kumar)

Evaluation of wide-spaced paired-row
planting (WSPRP) and nutrient management
on tobacco-based production systems

A field experiment was carried out during
2024-25 at the Black Soil Research Farm, ICAR-
NIRCA, Rajahmundry. The study followed a split-
plot design with four planting configurations as
main treatments: WSPRP of tobacco intercropping
with chickpea at spacings of 0.6 m X 0.4 m +
1.5m,0.7mx04m+ 1.5m,and 0.8 m x 0.4
m + 1.5 m, along with conventional tobacco
planting at 0.7 m x 0.7 m.

The conventional planting produced the
maximum cured leaf yield (1814 kg/ha), bright
leaf yield (1091 kg/ha) and grade index (1556
kg/ha) compared to the WSPRP treatments.
However, overall system productivity, expressed as
tobacco leaf equivalent yield, was highest (1864
kg/ha) under the WSPRP system of tobacco
intercropped with chickpea at 0.8 m x 0.4 m +
1.5 m spacing. Notably, system productivity under
this integrated planting method was statistically
comparable to other planting systems. With
respect to nutrient management, application of
100 percent of the recommended fertilizer dose
consistently resulted in superior green leaf yield,
cured leaf yield, bright leaf yield and grade index
across treatments, highlighting its effectiveness in
optimizing tobacco productivity.
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Enhancing crop productivity and profitability
in chilli through farm mechanization and
weed management

Afield experiment was conducted during 2024-
25 at Black Soil Research Farm, ICAR-NIRCA,
Rajahmundry. Intercultural operation with a power
weeder + pre-emergence application of
pendimethalin 0.6 kg ai/ha (38.7% SC) + post-
emergence application of quizalofop-ethyl 5% EC
@ 0.06 kg a.i./ha recorded better weed control
efficiency (90%) and the highest yield of chilli
(2777 kg/ha) compared to other intercultural and
weed management treatments. Lowest weed
density (8.2, 63, and 149 no./m?) and weed dry
matter (1.8, 11, and 61 g/m?) at 25, 50, 75 DAT,
respectively were recorded under the same
treatment when compared to other treatments.
The highest net returns of ¥ 1,83,815/ha and
benefit cost ratio (0.90) were recorded under
interculture with a power weeder + pre-
emergence application of Pendimethalin 0.6 kg
a.i./ha (38.7% SC) + post-emergence application
of Quizalofop-ethyl 5% EC @ 0.06 kg a.i./ha,
which was significantly higher than all other
tfreatments.

Drumstick (Moringa) and turmeric-based
intercropping system for enhancing
productivity, income, and resource use
efficiency

Sole Turmeric gave the highest turmeric yield
(35,962 kg/ha fresh; 6,800 kg/ha dry) and Sole
Moringa produced the highest moringa yield
(21,848 kg/ha). Among intercropping systems,
Moringa + Turmeric (1:9) yielded the highest
turmeric yield among intercrops. Moringa paired
rows plus turmeric (1:6) yielded the highest
moringa yield (7,605 kg/ha). Yield reduction in
both crops occurred under intercropping due to
competition, but the productivity of both crops
together can still enhance overall system efficiency.
Sole Moringa gave the highest net returns
X 4,68,272/ha) and was economically most
profitable, and Sole Turmeric gave high gross
returns but a low B:C ratio (1.31) due to the higher
cost of cultivation. Among intercropping
treatments, moringa paired rows + turmeric (1:9)
gave the highest net return (% 3,68,399/ha) and
B:C ratio (1.69), but other intercropping
systems had similar but slightly lower economic
returns.

15. Crop intensification for higher farm
productivity in chewing tobacco growing
areas (Pl Dr. M. Kumaresan)

A fixed-plot field experiment was conducted
during 2023-25 at ICAR-NIRCA-RS, Vedasandur.
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Different mandated crops/profitable crops were
raised to study the economic viability of the crops/
cropping system. The treatments comprised
tobacco + ashwagandha, ashwagandha +
castor, ashwagandha + chillies, ashwagandha +
annual moringa, ashwagandha + aggregatum
onion, chillies + aggregatum onion, chewing
tobacco (sole), castor (sole), ashwagandha (sole),
annual moringa (sole), aggregatum onion
(sole), and chilies (sole). The experiment was
conducted in an RBD with 3 replications.

Among the intercropping systems, annual
moringa and aggregatum onion
intercropped with ashwagandha grown under
inorganic conditions recorded a higher net return.
The net return with Ashwagandha + annual
moringa and ashwagandha + aggregatum
onion was ¥ 4,09,656 and T 3,99,596/ha,
respectively. The quality aspects, viz., capsaicin
and pungency of chilies, increased when chilli was
intercropped with ashwagandha. Nicotine content
increased by 2.76% when ashwagandha was
intercropped with tobacco. The LER was higher
(1.76) with annual moringa + ashwagandha,
followed by tobacco + ashwagandha. The system
productivity was higher (18.89) with aggregatum
onion as the sole crop, followed by annual
moringa + ashwagandha (18.37).

Ashwagandha +Aggregatum onion

Il (iv) Development of effective techniques for
biotic stress management in high value
commercial crops

16. Physical and chemical interactions of
plants, pests and natural enemies in
commercial crops (Pl: Dr. K. Rajasekhara
Rao)

A) Natural enemies of whitefly Bemisia tabaci
on tobacco

Thirteeen species of natural enemies were
recorded on tobacco feeding or parasitizing
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whitefly Bemisia tabaci in field and net-house  Major predator recorded was bug Nesidiocoris \\\|
conditions during 2024-2025 in Rajahmundry.  tenuis and its population was 2-3 per plant during Q\E.i/)
g

Volatile compounds emitted by aphid-free and aphid-infested tobacco plants.

Plant Volatile compound Area | Volatile compounds Area | %
Species (aphid free plants) % (aphid infested plants) (%)
Nicotiana Piperazine, 1,4-bis[2-(2- 0.98 Butanoic Acid, 2-Propenyl 0.41
umbratica furoyloxy)ethyl)- Ester, allyl butyrate

Valeranone, (+)- 1.98 3-methyl-5-phenylpentyl acetate | 0.33

Dihydrohumulinic acid 0.41 Tridecane, 4-methyl-, 0.68

root exudate

(-)-Isolongifolol, (3-cyan- | 0.63 4-Octenoic acid, ethyl ether 0.26

opropyl)dimethylsilyl ether

Heneicosane 1.98 Heneicosane, It functions as a 2.77

recognition signal in termite
social behavior

N.benthamiana | p-Cymene 0.22 Valeric acid 0.1
Benzaldehyde, 4-ethyl- 1.23 Thunbergol 1.88
3-ethylacetophenone 2.37 Exo-2-Hydroxycineole 0.13
Farnesane 0.27 L-Tyrosine, N,O-bis(capryloyl)-, 0.12

methyl ester

N. gossei Cyclohexane, (4-methyl 12.88 | n-Hexanal 0.47
pentyl)-
1-Heptanol heptanol 17.46 | NONANE, 3-METHYL-5-PROPYL-| 1.47

Azuleno[4,5-b]furan-2(3H)- 0.76

one, 9-(acetyloxy)-6-[(acetyl
oxy)methyl] decahydro-6-
hydroxy-9a-methyl-3-
methylene-, Furanone

N. repanda trans Menthone, 35.04 | Nonanal n-Nonanal 0.37
Longiborneol, 35.96 | Valeric acid, 2-cyano-2-ethyl- 0.21
3-methyl-, ethyl ester
Palmitoleyl alcohol. 38.15 | Decanal 0.66
Heneicosane 43.19 | Alpha.-thujone 0.63
Butanoic acid, 2-methyl-, 0.33
methyl ester
Neophytadiene 0.22
N. nesophila 5-Methyl-2-methyl 0.06 Pentanal 1.06
amino-2-thiazoline
Tetradecane, 3-methyl-, 0.05 Ethyl 3-(methylsulfanyl) 0.35
propanoate
Farnesane 0.12 Dodecane, 2,6,10-trimethyl-, 1.99
farnesane
(Z,E)- Farnesol 0.07 i-Propyl 12-methyl-tridecanoate | 0.18
Terpinylformate 0.38
N. tabacum 6-Octen-1-ol, 3,7- 0.17 3-Methyl-4-nonanone 0.22
(FCR-15) dimethyl-, (.+/-.)-,
citronellol
p-Cymene 0.26
Cyclohexane, 1-methyl-3
-pentyl- 0.2
Farnesane 0.09
Pentadecane, 2,6,10,14-
tetramethyl-, phytane 0.23
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early stage of the crop to 10-15 when tobacco
plants were grown up. Their activity was noticed
during the entire crop growth period, however,
they are more during January to February months
of the year 2025 coinciding with flowering and
maturity of the crop. The other predators recorded
were coccinellid beetles Menochilus sexmaculatus,
Veraniadiscolor Vernaiavincta, Coccinella
septumpunctata, C. repanda, chrysopid Chrysoper
lacarnea, and three species of spiders and one
syrphid species. Two parasites were recorded i.e.
Encarsia spp., and Eretmocerus spp. from whitefly
pupae. The natural enemy activity was more
during morning and evening hours. Whitefly
populations were recorded in higher numbers in
net house/ conditions irrespective of the crop stage
and their number increased progressively from
1+t week of August 2024 (10 adults per leaf) to
1st week of October (183 adults/leaf) and
thereafter the population declined gradually (5
per leaf) by end of February 2025. The coccinellid
predators were recorded in very small numbers
during the entire crop growth (maximum 1-2 per
5 plants).

b) Identification of volatile organic
compounds or secondary metabolites from
wild tobacco genotypes involved in
attracting natural enemies

Volatiles from aphid-free and aphid-infested
tobacco plants of wild genotypes Nicotiana
umbratica, N. benthamiana, N. gossei, N.
repanda, N. nesophila, N. tabacum (var. FCR-15)
were collected during the year 2025 using
headspace volatile collection system and were
analyzed using GC-MS. Around 100 tobacco

Headspace volatile collection from
tobacco plants
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aphids M. nicotianae were released on leaves of
the plant @ 25 numbers on each leaf, of 60-70
day old seedlings of each genotype, two days
before the collection of volatiles. Aphids were
allowed to feed the leaves for two days. Leaf
volatiles were collected on Super-Q adsorbent,
eluted with n-hexane (99.999%) and stored in
deep freezer till the samples are used for GC-MS
analysis.

Quantitative and qualitative differences were
found between the volatile compounds emitted
by plants when they were infested by aphids and
free from aphids. These volatile compounds
have multifarious functions in tritrophic
interactions.

17. Studies on the biology and management
of cigarette beetle, Lasioderma serricorne
(Pl: Mrs. B. Sailaja Jayasekharan)

Insecticide bioassays were conducted against
L. serricorne in a Completely Randomized Design
(CRD) with the treatments viz., chlorantraniliprole
18. 5 SC, deltamethrin 11 EC, chlorfenapyr 10
SC, spinetoram 11.7 SC, novaluron 10 EC and
lufenuron 5.4 EC in comparison with an untreated
control. The results of the experiment were
furnished in the Table given below.

Seed treatment at one ml dose per five grams
seed

At 1 ml dose, chlorfenapyr 10 SC and
deltamethrin 11 EC effected 100% mortality of
the beetles by 24 HAT (Hours After Treatment).
Whereas, chlorantraniliprole 18.5 SC and
spinetoram 11.7 SC resulted in 100% mortality
by 72 HAT. Novaluron 10 EC and lufenuron 5.4
EC resulted in beetle mortality of above 80% by
72 HAT.

Seed treatment at 1.5 ml dose per five grams
seed

At 1.5 ml dose, chlorfenapyr 10 SC,
deltamethrin 11 EC and spinetoram 11.7 SC
affected in cent percent mortality of the beetles by
24  HAT (Hours After Treatment).
Chlorantraniliprole 18.5 SC resulted in cent
percent mortality by 72 HAT. Novaluron 10 EC
resulted in 97.78 per cent mortality and lufenuron
5.4 EC resulted in reasonable mortality of 95.56
per cent.
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Efficacy of insecticides at 1.5 ml dose on the mortality of L. serricorne

Trt. | Insecticide Formu- Dose per Per cent Mortality
No. lation 5 g seed
24 HAT 48 HAT 72 HAT

1 | Chlorantraniliprole 18.5 SC 1.5 ml 28.89 (32.210 | 92.22 (76.54% | 100.00 (89.47)
2 | Deltamethrin 11 EC 1.5 ml 100.00 (89.47)% | 100.00 (89.47)* | 100.00 (89.47)?
3 | Chlorfenapyr 10 SC 1.5 ml 100.00 (89.47)% | 100.00 (89.47)* | 100.00 (89.47)?
4 | Spinetoram 11.7 SC 1.5 ml 100.00 (89.47)2 | 100.00 (89.47) | 100.00 (89.47)?
5 | Novaluron 10 SC 1.5 ml 22.22 (27.82)° | 48.89 (44.364)° | 97.78 (84.66)a
6 | Lufenuron 54 EC 1.5 ml 16.67 (23.38)b | 43.33 (41.11)° | 95.56 (80.17)
7 | Untreated Check - - 0.00 (0.523¢ 0.00 (0.52)c 0.00 (0.52)b

SEm = 18.66 38.31 24.64

CD (p=0.05) 7.69 11.01 8.83

HAT-Hours After Treatment
Note: Values in parenthesis arc-sine transferred

18. Standardization of precise pesticide
application utilizing Unmanned Aerial
Vehicles (UAVs) for commercial crops
(Pl: Mrs. B. Sdilaja Jayasekharan)

The standard operating procedure (SOP) for
application of insecticides in tobacco crop using
drone was standardized by conducting spray
characteristic study and evaluating bio efficacy
against tobacco caterpillar S. litura and bud worm
Helicoverpa armigera at the Black Soil Research
Farm, Katheru. The droplet distribution of the
spray produced with drone nozzle tips was
assessed at various operating heights, speeds at
various canopy positions of tobacco crop. Bamboo
pegs were fabricated with three small extensions
at three levels to simulate leaves of top (T), middle
(M) and lower (L) canopies of the tobacco plant
called as Droplet Collection Stations. Water
Sensitive Papers (WSPs) were placed on these
bamboo pegs across the fields in four nozzle

treatments with three replications each. Drone was
flown over the crop at three speeds viz., S1 (3 m/
s), S2 (5 m/s) and S3 (8 m/s) at three heights
(H1-2; H2-2.5 and H3-3 meters above the crop
canopy).

The swath width experiment was conducted
with long horizontal bamboo poles called Droplet
Collection Planes. These images were uploaded
to the smart phone application named DROPLEAF-
Spraying meter (Brandoli et al., 2018). The
parameters viz., spray coverage, VMD (Volume
Median Diameter) so obtained were manually
entered in an Excel spreadsheet and the data was
analyzed using IBM SPSS statistical software
version 20.

Spray Droplet Characteristics: The nozzle tip
XR11002VP when operated at 2.0 m height above
crop canopy produced the optimum Volume
Median Diameter (VMD) of 300 um and spray
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coverage (6.12 %) compared to the widely used
spray tip XR110015VP (VMD 300.77 um and
coverage 3.11 %). Hence, the nozzle tip
XR11002VP is used to apply insecticides at a height
of 2.0 m from crop canopy at 3 m/s speed to
produce desirable spray characteristics.

Bioefficacy with Drone: For the management
of S. litura, Emamectin benzoate 5 SG @ 250 g/
25L water/ha is recommended for the
management of S. litura and chlorantraniliprole
18.5 SC @ 150 g/ 25L water/ha for H. armingera,
for spraying in FCV tobacco with drone using the
nozzle spray tip XR11002VP at a height of 2.0 m
from crop canopy at 3 m/s speed to produce
desirable spray characteristics. There was no
phytotoxicity ~with the recommended
dose.

19. Integrated management of chilli black
thrips, Thrips parvispinus Karny
(PI: Dr. P. Venkateswarlu)

The experiment on the integrated management
of South East Asian thrips on chillies crop was
conducted at NIRCA RS, Guntur during 2024-25
in 0.25 ha. Three modules viz., IPM module, Bio
module and chemical module were tested along
with untreated control plot (each module in 500
m?2).

Thrips population: All 3 modules were superior
over untreated control in reducing thrips
population. Maximum count of 165 thrips per 3
leaves was recorded in control plot at 70 days of
planting. In IPM module, thrips count was 40 per
3 leaves. After each spray schedule, pest
population reducing up to one week but
immediately increases its population till next spray
schedule. Chemical module is next best and
comparatively more effective than Bio module (43
thrips/3 leaves). Thrips population was reduced
by 75.76% in IPM, 73.93% in chemical and
70.90% in Bio module over untreated control.

Implementation of IPM module against South
East Asian thrips, T. parvispinus in chilli
growing villages

The IPM module was implemented in 7 chilli
growing villages viz., Koyavaripalem,
Vinjanampadu, Tikkedipalem, Prathipadu,
Ankireddypalem, Borravaripalem and

Lingayapalem. In each village, 0.5 acre chilli plot
was selected and implemented IPM module along
with farmer practice of pure chemical spray in
another 0.5 acre (Non-IPM). There was an overall

reduction of 11.65% of population in IPM adopted
villages against Non-IPM practices.

20. Bio-ecology and management of insect
pests in chillies
(PI: Dr. V. Venkateswarlu)

The Chilli experiment on the management of
major insect pests in Durgada chillies was
conducted at Kolanka village, Kajuluru Mandal,
East Godavari district during 2024-25 in 0.50
acre. Integrated module recorded the major pest
reduction up to 46-48% over control in chilli crop.
The average red spider mite infestation of 8% was
recorded. Maximum count of 8 Spilosoma obliqua
hairy caterpillars /plant were recorded. Total dry
pod yield was recorded in each treatment plot.
Maximum yield of 12.89 g/ha was recorded in
chemical plot and in other modules, it varied from
5.80 g/ha (control) to 12.21 g/ha (Integrated
plot).

21. Deciphering Resistance Mechanisms
against Fusarium Wilt and Black Shank
Diseases in Tobacco and Their
Management
(Pl: Dr Mahesha, H. S.)

Survey for the occurrence of Fusarium wilt and
black shank

A roving survey was conducted during the
2024-25 cropping season to assess the
occurrence of Fusarium wilt and black shank
diseases of tobacco across 29 fields representing
21 villages under five auction platforms in the
Northern Light Soil (NLS). In the NLS region, the
highest incidence of black shank was recorded at
the Gopalapuram auction platform (10.16%),
followed by Devarapalli (8.00%). In the KLS region,
Fusarium wilt incidence was highest at the
Periyapatna auction platform (11.50%), followed
by H.D. Kote (9.00%).

Morphological characterization of pathogens

Thirty isolates of Fusarium spp. were recovered
from wilt-affected tobacco plants and subjected
to cultural and morphological characterization.
The isolates exhibited considerable variation in
colony characteristics, with colony colours ranging
from whitish to brown and margins varying from
smooth to irregular. Pigmentation ranged from
pink to purple. Eight isolates of Phytophthora
nicotianae were isolated from black shank-infected
samples. These isolates produced whitish colonies
with hyaline, coenocytic and aseptate mycelium.
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Optimization and Standardization of
Fusarium Inoculum for Pathogenicity and
screening

Standardization of inoculum for inducing
Fusarium wilt under controlled conditions was
carried out. Disease development was achieved
with a soil inoculum level of 5-6% (w/w) in
combination with root-dip inoculation using
Fusarium spore suspension (10v spores/mL) for
10 minutes prior to transplanting.

Evaluation of new fungicide molecules
against black shank and fusarium wilt
pathogen under in vitro condition

The efficacy of new fungicide molecules against
P. nicotianae and Fusarium spp. was evaluated
under in vitro conditions using the poisoned food
technigue. Twelve fungicides were tested against
P. nicotianae at four concentrations (100, 250,
500, and 1000 ppm). Azoxystrobin 4.7% +
mancozeb 59.7% + tebuconazole 5.6%, carboxin
37.5% + thiram 37.5%, azoxystrobin 8.3% +
mancozeb 66.7%, and metalaxyl 4% + mancozeb

pou: - -
3 0
123 \ &\
L #
S T
A > R

Survey for the occurrence of Fusarium wilt and

black shank

Optimization and standardization of Fusarium
inoculum for pathogenicity and screening

64% showed 100% inhibition of mycelial growth
at 250 ppm and above. Against Fusarium spp.,
fluopyram 24.7% + tebuconazole 24.8%,
carboxin 37.5% + thiram 37.5%, and
azoxystrobin 8.3% + mancozeb 66.7% were most
effective, achieving complete inhibition at 250

22. Integrated management of root knot
nematode and disease complex in FCV
tobacco (PI: Dr. S. Ramakrishnan)

Root knot nematode (RKN), Meloidogyne
incognita continues to be the dominant and wide
spread nematode species causing significant
reduction in yields and quality of FCV tobacco in
KLS. Maximun mean root knot nematode
population of 126 J, (Second staged juveniles) per
100 cc soil were fzound in Hunsur followed by
Periyapatna (90 J2), Chilkunda (78 J2),
Ramnathpura (75 J,), and HD Kote (66 J,).

Evaluation of Tobacco Germplasm against
root knot nematodes under sick field
conditions

A total of 36 advanced breeding lines were
screened against mixed population of root knot
nematodes under root knot nematode sick field
conditions with population load of 118 Juveniles
per 100 cc soil. The present ruling cultivars FCH
222, CH3 and Kanchan were included as checks.
Among the crosses, R20 x Kanchan, R52 x
Kanchan and R52 x Mc Nair recorded RKI < 1.5
and were found promising against root knot
nematode under sick field conditions. Whereas,
Kanchan, FCH 222 and CH3, as standard checks
recorded RKI of < 2.0 under 0 — 5 scale.

Bulk Trial

Fluopyrum 400 SC @ 0.05% concentration
found promising against root knot nematodes in
FCV tobacco under replicated trials for two
seasons, was evaluated under bulk trials along
with carbofuran 3G @ 1g per plant as standard
check along with one unireated control. Drenching
Fluopyrum @ 0.05% in FCV tobacco crop caused
24.3% increase in cured leaf yield as compared
to 12.7% increase effected by carbofuran 3G.
Similarly, Fluopyrum 400 SC @ 0.05% was found
effective in reducing root knot incidence (RKI) by
68% and soil root knot nematode population by
57.8% as compared to untreated check. The cost
benefit ratio due to use of Fluopyrum 400 SC @
0.05% for RKN management in FCV tobacco in
KLS is 1: 2.31.
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23. Exploring certain millets as preceding rabi
crops for FCV tobacco against root knot
nematodes in light soils of Karnataka
(PI: Dr. S. Ramakrishnan)

To study the effect of preceding rabi crops on
root knot nematode population in FCV tobacco
field, the following crops, Sorghum, Ragi, Bajra,
Fox tail millet, Chia were raised in rabi season
after harvesting the kharif tobacco in the
experimental field. Rabi fallow after kharif FCV
tobacco served as check for comparison purpose.
Root knot nematode soil population was assessed
after harvesting kharif FCV tobacco and it was
enumerated as 280 J, (Larvae) per 250 cc soil in
plots with rabi sorghum as preceding crops. The
experiment is under progress.

24. Characterization of economically
important plant parasitic nematodes in
FCV tobacco from NLS region of Andhra
Pradesh
(PI: Dr. M. Venkatesan)

Characterization and efficacy of
entomopathogenic nematode, Steinernema
pakistanense against tobacco caterpillar
Spodoptera litura and other lepidopteron
pests under laboratory condition

The indigenous strains of Entomopathogenic
nematodes were isolated from the tobacco fields
of ICAR-NIRCA, Regional station, Jeelugumilli and
were identified as Steinernema pakistanense N.
(Rhabditida: Steinernematidae) (NIRCAO1 Strain)
through molecular characterisation. The BLAST
search analysis of DNA sequence of native EPN
strains showed > 99% matches to authenticated
reference sequence of S. pakistanense. (GenBank
accession no. PX280261).

S. pakistanense NIRCAO1 strain applied @ 500
lJs per larva of S. litura (3 instar larvae) resulted
in pest mortality by100 per cent, which was
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observed at 48 hours post inoculation period. After
24 h post inoculation, S. pakistanense NIRCAOQ1
strain required only 487 lls larvae (3 instar
larvae of S. litura to cause 50% mortality. In
contrast, and for exposure time of 48 h post
inoculation, only 67 ls larvae™ to cause 50%
mortality.

Efficacy of different concentrations of the
Entomopathogenic nematode Steinernema pakistanense
(NIRCAO1 strain) against 3 larval instars of Spodoptera
litura under laboratory condition

Nematode Mean % mortality of 3rd
Concen at different larval instars
trations exposure times
(IJs/larva) 24hrs 48hrs 72 hrs

d d a
50 21.66+1.67, | 41.67+1.67, | 100.00+0.00,
100 25.00+2.88, | 55.33+.2.88 |100.00+0.00,
250 43.33+1.67, | 85.00+2.8§ |100.00+0.00,
500 53.33.£1.67, | 100.00+0, |100.00+0.00,
1000 58.3341.67 100.00+0 | 100.000.00
Control 0 0 0
P value <0.001 <0.001

* Means within column bearing the same letter are not

significantly different (Duncan’s test, p > 0.001)

Dead cadaver of S. litura infected by
S. pakistanense (NIRCAO1 strain)

ICAR - NIRCA Annual Report 2025
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Il (i) Assessment of Phyto-chemical profiles
in chilli, turmeric, ashwagandha and
castor

1. Development of laboratory level methods/
techniques for the extraction of
commercially viable bio active compounds
of castor oil
(PI: Dr. L. K. Prasad)

Fatty Acids Methyl Ester (FAME) method for
trans esterification of castor oil was standardized
and used for the estimation of ricinoleic acid
content in castor oil of purple leaf and green leaf
land races. The identification and quantification
of ricinoleic acid was achieved by GC-MS. The
LOD and LOQ were achieved at 0.005 and
0.0125 mg/L, respectively. The quantified
ricinoleic acid content in the purple and green

castor seed oil was 2961.6 and 2621.54 ug per
mL respectively.

Extraction and synthesis of 2-octanol and 2-
octanone were successfully achieved as
industrially important bioactive compounds from
the ricinoleic acid using Al,O, as catalyst and Cu
turnings as promoter, obtained 497.1 and 11.283
ug/g yield respectively which is quantified by GC-
MS based robust analytical method and found
the process was more effective compared to Pb,O,
and red lead as catalysts or promoters.

To identify additional industrially valuable
bioactive compounds from castor oil, a novel
method was successfully developed for
synthesizing Tri-Hydroxy Stearic Acid (THSA) and
Azelaic acid from ricinoleic acid using the eco-
friendly oxidising agent Oxone and the structure
was confirmed by the LC-MS/MS, H' and C'3*NMR.

T
1150

AT TR AR TR

GC-MS chromatogram of (a
(

(b)

) quantified methyl ricinolate from Purple Leaf Castor and
b) 2 Octanol and 2 Octanone

OH O
OH OH OH 0 NalO,, OXONE
MeCN :Water HOMOH + \NMOH
OH - 0 O
Tri-Hydroxy Steric Acid (THSA) 0CtoR, 3h Azaleic acid 3-hydroxynonanoic acid

Synthesis scheme of Azaleic acid from THSA

2. Chemoprofiling of dry chilli by unveiling
nutraceutical potential utilizing green
chemistry
(PI: Dr.Anindita Paul)

Comparative green extraction techniques in
isolating capsaicin and capsanthin

Comparison of extraction techniques of
capsaicin done by different approaches, such as
ultrasonication and  homogenization.
Ultrasonication assisted extraction techniques are

greener and economic technique than
homogenization. Highest capsaicin content
recorded in ultrasonication for 15 min (3348 ug
g’') estimated by GC-MS. The ultrasonication
(3091-3309 ugg™') assisted extraction method
yields higher recovery of capsaicin than
homogenization (1127-2938 ugg') which is
greener technique in terms of less solvent use,
energy and time. Hence the extraction efficiency
is more economic in case of ultrasonication
assisted technique compared to homogenization
technique which can be further commercialized.
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Hydrodynamic cavitation based green technique
showed comparable purity yield of capsanthin
(38.14%) in comparison to ultrasonication
method.

Nutraceutical based product development of
purified capsanthin extract

Purification of capsanthin rich extract done
by macroreticular resin having the crosslinking

polymer. Technology was developed by optimizing
different adsorption parameters followed by
elusion of compounds. The pure exiract was
evaporated to concentrate followed by
quantification by LC-MS/MS. The capsanthin rich
pure extract was formulated into nutraceutical-
based product, thin film-based nutraceutical
product from dry chilli showed in vitro antioxidant
activity of 68.19 % of inhibition which is
comparable with the pure capsanthin rich extract.

37,
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(a) Chromatogram of capsaicin identified and capsaicinoids profiling in GC-MS
(b) Thin film-based capsanthin enriched nutraceutical product from chilli

Il (ii) Development of efficient protocols for
post-harvest processing and storage of
high value commercial crops

3. Liquid Petroleum Gas as a Source of Energy
Fuel for FCV Tobacco Leaf Curing: In
Collaboration with Indian Oil Corporation
Limited and M/S Eminent Gas Technologies
Pvt Lid.

(PI: Dr. L. K. Prasad)

The study using LPG as an energy fuel to
replace wood completely for curing of rainfed FCV
tobacco flue curing trials were conducted to
evaluate under three situations i.e. rainfed FCV
tobacco based SLS region, irrigated FCV tobacco
based NLS region and farmer field during 2024-
2025 rabi season. LP Gas curing system with
sensor-controlled LP gas burner modules designed
by the M/S Eminent Gas Technologies

Details of green, cured leaf yield and fuel consumption by LPG barn and Conventional barn

in NLS region.

Trail Flue-curing using gas (kg) Flue-curing using wood (kg)
Green leaf Cured leaf Green leaf Cured leaf
loaded weight loaded weight

1 4747 (81.0 %) 950 4290 (80.1 %) 850

2 3700 (82.4 %) 652 3868 (82.5 %) 675

3 4010 (82.8 %) 690 3900 (82.6 %) 678

Mean | 4152 764 4150 734
Gas consumption Wood consumption
Total in kg Per kg cured leaf Total Per kg cured leaf

1 404 0.43 3220 3.79

2 425 0.65 2643 3.92

3 352 0.51 2640 3.89

Mean | 414.5 0.53 2834 3.86

Note: Value in parentheses indicate percentage moisture in green leaf

56
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Pvt Lid, Mumbai were used by fitting it to the
existing barn.

The system was equipped with a recuperator
(600 mm diameter x 900 mm length) to facilitate
the recirculation of heat to enhance energy
efficiency, and a gas flow meter was also installed
to get real time gas consumption during the
different phases of the curing process. Phase wise
observations related to temperature changes and
gas consumption were recorded. Green leaf and
cured leaf weights were recorded followed by leaf
chemical quality analysis.

The lowest gas consumption of 430 g per kg
of cured leaf was achieved after continuous
upgradation of the LPG curing module with the
required modifications and new innovative
additions without deviating from the standard
curing schedule.

LP Gas curing module with existing FCV
tobacco barn at ICAR NIRCA RS, Jeelugumilli
and at farmer field.

4. Crop, Water and Post-Harvest Product
Management Strategies for enhancing
Farm Income and Export potential in Rain
fed Ecosystem of Andhra Pradesh
(PI: Dr. M. Anuradha)

Evaluation of Different Pre-Harvest

Treatments on Chilli Quality

A field experiment was conducted with nine
pre-harvest treatments replicated four times at the
NIRCA Research Station Farm, Kandukur. Uniform
chilli seedlings were planted and grown using the
recommended package of practices. The pre-
harvest foliar treatments imposed thrice at 10-
day intervals from the first flush pod-setting stage.
The results indicated that pre-harvest treatments
did not influence pod length or diameter across
all three harvests. However, the treatments

significantly enhanced chilli yield. The highest dry
chilli yield was recorded in Potassium nitrate @
1%, which was on par with Potassium silicate @
0.2%, Magnesium sulphate @ 1%, Gibberellic
acid @ 50 ppm, and Neem oil @ 1%, followed
by NAA @ 40 ppm and Calcium chloride @ 0.5%.
Regarding quality parameters, Neem oil @ 1%
and Gibberellic acid @ 50 ppm showed the
highest improvement in total carotenoid content,
followed by NAA @ 40 ppm, Potassium nitrate @
1%, and Magnesium sulphate @ 1%. High
capsaicin content was recorded in Calcium
chloride @ 0.5%, Gibberellic acid @ 50 ppm,
and Potassium nitrate @1%, followed by
Magnesium sulphate @ 1%.

Evaluation of Different Storage Methods on
Chilli Quality

Ripe chilli pods collected from the field were
sun-dried to 10.5 = 0.55% moisture. The dried
pods were subjected to different storage
treatments viz., gunny bag, polythene cover, zip-
lock cover, deep freezer, vacuum sealed, steel
container, steel container with desiccant. The initial
total carotenoid and capsaicin content were 209.3
+ 10.6 mg/100 g and 2.158 = 0.11 mg/g,
respectively. After 3 months of storage, samples
were analysed for moisture content. The moisture
content across treatments ranged from 6.69% to
13.35%. The steel container with desiccant
recorded the lowest moisture content (6.69%),
followed by deep freezer and vacuum-sealed
storage, indicating better preservation of quality
under low moisture conditions.

5. Pesticide residues in tobacco: Development
of analytical methods & monitoring
(PI: Dr.Anindita Paul)

Residue Field Trial (RFTs) was conducted with
Flubendiamide 480 SC at ((X) recommended dose
(2.5 mL per 10L) and (2 X) double the
recommended dose (5 mL per 10 L) as per
CORESTA guidelines to know the PHI during the
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11 Flubendamide/7 481/E54

Chromatogram of flubendiamide identified in
LC-MS/MS
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crop season 2024-2025 on FCV tobacco cv. FCR
15. Method standardization was done using
technical grade standard of flubendiamide in LC-
MS/MS (Shimadzu Ulira-high performance liquid
chromatography equipped with Ultra-Fast LCMS-
8045 Triple Quadrupole Mass Spectrometer)
which is precise having 83.1% recovery with
acceptable RSD value of 2% and LOD, LOQ values

are 0.04 ng g ' and 0.05 ng g' respectively. The
highest flubendiamide residue (44.84 ppm) at 57
DAP with 2X dose having PHI 13 days and lower-
level residue recorded in treatment 5 (sprayed at
54DAP) with X dose. The GRL of flubendiamide is
18 ppm. PHI about 17 days is required for
producing FCV tobacco with acceptable levels of
flubendiamide residues.

Flubendiamide residue status in tobacco cured leaf for each treatment

Treatments Conc. (mg L)

Pick 1 Pick 2 Pick 3 Pick 4 Pick 5 Pick 6
T1 (x) 8.097+0.035 4.527+0.024 0.605+0.008 0.011 0.000 ND
T2 (2x) 17.294+0.017 | 11.664+0.009 | 1.392+0.029 0.012 0.000 ND
Control (C1) ND ND ND ND ND ND
T3 (x) 16.958+0.022 | 3.079+0.011 1.226+0.039 0.000 ND 0.001
T4 (2x) 33.359+0.121 | 10.010£0.051 | 2.532+0.210 0.012 0.000 0.004
Control (C2) 0.064+0.012 0.069+0.010 0.0710.017 ND ND ND
T5 (x) 10.286+0.019 | 2.675+0.011 1.177+0.019 0.000 0.000 0.000
T6 (2x) 24.495+0.130 | 8.400+0.098 2.894+0.017 0.001 0.000 ND
Control (C3) 0.006+0.001 ND ND ND ND ND
T7 (x) 16.432+£0.099 | 6.172+0.023 0.648+0.094 0.350+0.009 0.000 0.000
T8 (2x) 35.323+0.064 | 12.983+0.199 | 1.283+0.083 0.015+0.002 0.000 ND
Control (C4) ND ND ND ND ND ND
T9 (x) 12.738+0.029 | 6.364+0.570 0.829+0.039 0.011+0.001 0.000 ND
T10 (2x) 25.564+0.892 | 10.223+0.036 | 1.520+0.356 0.013+0.004 0.000 0.000
Control (C5) ND ND ND ND ND ND
T11 (x) 22.968+0.098 | 7.746+0.928 0.849+0.062 0.450+0.019 0.000 ND
T12 (2x) 44.842+0.158 | 17.146x0.629 | 1.120+0.298 0.671+0.009 0.000 ND
Control (C6) ND 0.017+0.023 0.005+0.009 ND ND ND
T13 (x) 11.450+0.298 6.1350.92 1.283+0.002 0.013+0.001 0.000 0.001
T14 (2x) 27.889+0.892 | 14.144+0.37 2.254+0.088 0.017+0.002 0.000 ND
Control (C7) 0.038+0.013 0.006+0.029 0.070+0.028 ND ND ND

Il (iii) Value addition in chilli, turmeric,
ashwagandha and castor through
product diversification

6. Sustainable waste utilization of chilli
pedicel in quest of nutraceutical-based
product (External funded project CSIR-EMR)
(PI: Dr. Anindita Paul)

Among four different method NaOH assisted
extraction technique and hydrodynamic cavitation

R

§33 8883383

PANNTA

(a) LC-MS/MS chromatogram of cryptoxanthin
enriched extract
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based green technique followed for cellulose
extraction from chilli pedicle (LCA 643) was proved
as best method (28.76%). The quality of cellulose
sheet is firm and rigid using NaOH based method.

Acetonitrile based extract is promising in
extracting cryptoxanthin from chilli pedicle (purity

(b) Cellulose sheet derived from chilli pedicle

ICAR - NIRCA Annual Report 2025
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6.9%). The resin purified ethanolic extract and
cellulose sheet having more antioxidant activity
than crude extract i.e. 90.80% and 89.86%.
Bioavailability of cryptoxanthin rich ethyl acetate
extract is achieved upto 1.29%.

7. Product Diversification and Value Addition
in Turmeric and Ashwagandha
(PI: Dr. K. Suman Kalyani)

The novel value-added (food, therapeutic and
nutraceutical) products were developed by
following a systematic, multi-phase process based
on a research-driven scientific approach. Critical
steps followed were ingredient selection, product
formulation, processing methods, prototype
development and testing, product optimization
and scale-up, nutritional analysis, pesticide residue
testing, quality control, safety evaluation,
microbiological assessment, sensory analysis,
packaging design, and consumer acceptance
studies.

Food, Therapeutic and Nutraceutical Products

Based on quality and functional attributes,
Lambasingi turmeric was identified as a suitable
variety due to its high curcumin content (6.8%),
superior flavor profile, and intense color
characteristics. Similarly, Jawahar Ashwagandha
(JA-20) was selected for the development of value-
added products owing to its withanolide content
of 0.3%, making it suitable for food and
nutraceutical applications. Proximate analysis and
nutritional profiling following AOAC/FAO
standard methods were undertaken to ensure
accuracy and reliability. Pesticide residue analyses
were conducted for all raw materials, confirming
their compliance with food safety standards.

Sensory evaluation indicated a mean
consumer acceptance score of >7.2/9,
demonstrating good acceptability. Shelf-life studies
established a product stability of >3 months under
ambient storage conditions. These products have
been submitted for FSSAI licensing under the
Proprietary Food category.

WH3IGY - T aifdifoas HY sregRiene Fzenar aiftfes aferdeer 2025

Product Name Key Ingredients Product Functional Target Shelf Life
Form Benefits Audience (Months)
Curcumin - Curcumin Extract, Powder Detox, Immune Boost, | Wellness 12-18
Beverage Mix Ginger, Pepper, Mix Anti- inflammatory Seekers,
License was issued | Cinnamon, Cardamom, Employees
by FSSAI. Sweetener
Ashwagandha Wheat flour, Butter, Snack Item | Regulates Consumers 6-8
Multigrain Biscuits | Ashwagandha, Essence metabolism, of all age
Milk Powder Overall health groups
Ashwagandha Green Tea Leaves, Herbal Tea | Antioxidant, Tea users, 12-18
Herbal Tea Bags | Turmeric, Ginger, Bags Metabolism Boosters, | Health-
Cinnamon, Rose Petals, Detox, Gut Health Conscious
Tulasi, Mint etc, Consumers
Turmeric Oatmeal | Oats, Turmeric, Honey, | Snack Bars | Satiety, Energy Atheletes, 6-9
Protein Enriched Peanut Butter, Milk Anti- inflammatory Prd,
Bars Powder/ Whey Protein Professionals,
Youth
Turmeric Capsules | Turmeric Powder, Nutraceutical | Inflammation, Health- 24
Piperine & Amla Capsules Joint health, dietary Conscious
supplement free adults
radical scavenging
Ashwagandha Ashwagandha Powder, | Powder or Reduces stress Health- 8-10
Capsules Piperine, Amla extract and anxiety Conscious
inserted into | Enhances overall adults
capsules health
59
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Ashwagandha Biscuits

Ashwagandha biscuits are a functional food/
health supplement (FSSAI, Schedule V), featuring
Withania somnifera for adaptogenic benefits. The
product uses high-quality wheat flour, sugar, butter,
and Ashwagandha powder (<10% moisture,
milled to 100-200 im). Dry ingredients are mixed,
then combined with creamed fat and sugar; milk
or water is added to form dough, which is baked
at 160-180°C for 40 minutes. Finished biscuits
have <5% moisture and are packed in laminated
pouches. They meet safety standards and support
vitality and stress reduction. Nutritional profile per
100 g: 3% moisture, 12.66% protein, 1% ash,
2.91% fiber, 450 Kcal, 0.2% withanolides, plus
Vitamin C & D, Zinc (1.61 mg), Calcium (72.43
mg), and Iron (0.6 mg).

NIRCA Nutri Powder

NIRCA Nutri Powder is a high-protein
functional supplement made from ground nuts,
greengram, wheat, milk powder, turmeric, and
Ashwagandha. Raw materials were separately
cleaned, roasted, milled, and blended in
optimized ratios for nutritional balance and
uniformity, then packed under low humidity. The
powder passed proximate composition,
microbiological, and sensory tests to meet food
safety standards. It provides plant-based protein,
carbohydrates, healthy fats, anti-inflammatory
turmeric, and key micronutrients: 3% moisture,
12.36% protein, 1% ash, 6.32% fiber, 420 Kcal
per 100 g, plus Vitamin C & D, Zinc (2.6 mg),
Calcium (56.35 mg), Iron (5.4 mg), curcuminoids
(0.3%) and withanolides (0.2%).

Turmeric Oatmeal Protein Bars

Turmeric Oatmeal Protein Bars are designed
as a functional snack combining oats, protein
sources, peanut butter, and turmeric for added
health benefits. The recipe includes rolled oats
(40%), peanut/almond butter (15%), whey/milk
powder (15%), honey or jaggery syrup (10%),
turmeric powder (2-3%), seeds or cranberries
(12%), milk/ghee (4%), and flavoring agents.
Ingredients are blended, pressed into bar molds,
then set at room temperature or baked lightly at
120-130°C for 10-15 minutes. Once cooled, bars
are cut and packed in moisture-proof wrappers.
Nutrient analysis is currently pending.

8. Development of Value-Added Products
through Product Diversification in Chilli
(PI: Dr. K. Suman Kalyani)

Chilli chocolate is a novel value-added
product developed by ICAR-NIRCA incorporating
controlled levels of chilli powder into dark
chocolate to enhance sensory appeal and
functional properties. The product combines the
bioactive compounds of chilli, particularly
capsaicinoids, with cocoa polyphenols, offering
a unique flavour profile along with potential health
benefits. Standardized processing protocols were
optimized with respect to chilli variety, particle size,
incorporation level and tempering conditions to
ensure uniform distribution, desirable pungency
and consumer acceptability.

Sensory evaluation indicated that low to
moderate levels of chilli incorporation resulted in
significantly higher scores for taste, flavour and
overall acceptability. The developed chilli-
flavoured dark chocolate exhibited good shelf
stability under ambient storage conditions and was
found suitable for commercialization as a niche
functional confectionery product.
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9. Microbes
intervention for growth, yield, quulliy
improvement and disease suppresswn in
chilli under Terai argon-ecological region
of West Bengal, India
(PI: Dr. Namita Das Saha)

based technological

Study on PGPR potential for Aflatoxin
suppression in red chilli

During 2024-25 field experiment using
indigenous PGPR formulations and other bio-
fertilizer with six treatments with two chilli varieties
(High yielding variety and Local: Akashi) was
conducted to study the effect in terms of growth,
yield, quality parameters of red chilli. PGP-2
(indigenously isolated Pseudomonas sp) based
green formulation applied as chilli seed priming,
chilli seedling root dip, soil and foliar spray at
different crop stages (PGP-2 indigenous and in
vogue commercial; Arka Microbial Consortia-
AMC) and checked for aflatoxin suppression
potential during post-harvest condition of dried
red chilli.

Aflatoxin growth analysis was done for stored
samples of red chilli varieties/hybrids with
respective treatments. The RDF-treated samples
consistently had the highest Aflatoxin B1 (AFBT)
levels at every interval. All treatments showed a
sharp increase in AFB1 concentration after 3 and
then 6 months of storage. Akashi persistently
contained lesser aflatoxin than Hi-Veg Eagle
variety even after 6 months of storage reflecting
about varietal influence. NF-PGPT-Af performed
maximum suppression. The RDF + NF-PGPT-Af

T3: NF-PGPT-Af T+ TE T5: PGP-2

a. Chilli seed priming with PGP based product
and other treatments

AKASHI LOCAL {AF8-1 PPB)

TR T Ty

ARATH-T AL AT ALALEL 1J FE-20R0- AZASEL- T RDNOTIE) AKATHL-TI (MR ALATEL-TIORLTY
') ]NL-HCOB-R,.

b. Temporal dynamics of Aflatoxin-B1 in ‘Akashi
Local’ as influenced by different treatments.

and RDF + PGP-2 showed maximum pericarp
thickness in both varieties, reflecting the beneficial
role of microbial consortia in enhancing cell wall
deposition and fruit firmness. Absolute control and
RDF showed lowest pericarp thickness, suggesting
that nutrient and bioinoculant synergy is essential
for optimum pericarp development.

10. Climate resilient technological
interventions for enhancing
nutraceuticals and other commercial traits
for enhancing net income from turmeric
(Pl: Dr. Namita Das Saha)

Rice husk ash based engineered functional
organic nutrient supplement for yield and
quality enhancement in Turmeric

A new potassium-enriched organic nutrient
supplement, Rice husk ash-K-Functional (RHA-K),
was developed from rice husk ash and waste mica
using potassium-solubilizing microorganisms.
RHA-K combined with the recommended fertilizer
dose (100% N, 100 P 75% K) significantly
improved turmeric yield and quality, with Pundibari
Local-2 showing the highest rhizome weight (up
to 1.33 kg) and enhanced color (TRI=0.55). GC-
MS and FT-IR analyses revealed unique and
shared compounds, indicating quality
improvements. The study demonstrates that RHA-
K is an effective, sustainable option for boosting
turmeric production in West Bengal.
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Cross section of turmeric rhizome and visual
depiction of color differences in Pundibari local-
2 (A) Megha (B) and Lakadong (C) varieties as
influenced by different new general soil
amendments.
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IV. Extension and Market Intelligence

IV (i) Development of profitable value chains
for commercial crops

1. Value Chain Analysis of High-Value
Commercial Crops
(PI: Mr. K. Viswanatha Reddy)

Dynamics of Indian turmeric exports

The value of turmeric exports and spices
exports increased from ¥ 744 crore and ¥ 14899
crore in 2014-15 to 2885 crore and T 39994
crore in 2024-25. Thus, there is a 288% increase
in turmeric export revenue, while in spices, it
increased by 168% during the corresponding
period. This indicates the demand for turmeric is
growing faster than the demand for spices in
international markets.

Export Potential of Indian Turmeric:

e Export markets with the greatest potential for
India’s exports are Bangladesh, the USA, UAE,
Malaysia and Germany and Morocco, which
account for >80% of India’s turmeric exports.

e Based on the economic model, demand for
turmeric showed that the markets with the
greatest potential for turmeric exports are
Bangladesh, the USA and the UAE.

e Bangladesh shows the largest absolute
difference between potential and baseline
exports in value terms, leaving room to realise
additional exports worth 30 million USD,
representing unrealised export potential.

e India has the closest export links and ease of
trade with Nepal, Bangladesh, UAE, as
indicated by the thickness of the lines, which
indicates there is a scope to increase the
turmeric trade with Bangladesh and the UAE,
as these are the major trading partners of India.

e The untapped potential in turmeric exports is
nearly 111 million USD (an additional ¥ 997
crores) of exchange earnings.

Projected export demand for Indian turmeric

e Rising global demand for turmeric and turmeric
products (functional foods, nutraceuticals,
ayurveda, pharmaceutical industry and dietary
supplements), the export demand is projected
in two possible scenarios based on CAGR from
2025 to 2030.

e Given uncertainties such as changes in tariff
rates, trade policies, exchange rates, SPS,
quality certification and geopolitical situations,
a realistic range could be ~2.80 lakh tons and
value of ~5000 crore of exchange revenue.
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Growth scenario

Forecasted scenario
2030

Present scenario
2025

Optimistic growth rate @ 7 %/annum
Export price (Rs/kg) growth rate @ 4%/annum

Export volume: moderate growth rate @ 4%/annum

1.76 lakh tons
1.76 lakh tons
164

2.14 lakh tons
3.12 lakh tons
176

Given uncertainties, a realistic mid-range could be ~2.80 lakh tons
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2. Comprehensive Assessment of the Cost of
Cultivation of FCV Tobacco in the KLS
Region of Karnataka
(PI: Mr. K. Viswanatha Reddy)

In the cost of cultivation of FCV tobacco in
the KLS region, the major costs were the cost of
labour, the cost of material inputs, and the
fuelwood cost. The average cost of cultivation/ha
in Karnataka was ¥ 226704/ha during 2024-25;
however, it depicted variations across different
productivity regions, with the KLS region.

The income realised in low, medium and high
productivity regions was % 101843/ha, % 133405/
ha and ¥ 182196/ha, respectively. The average
net income in KLS regions was ¥ 139148/ha. In
the KLS region, the share of labour cost was high
(>40%), followed by the share of material input
cost (>20%), and the share of fuel cost (>15%)
during 2024-25. Among material input costs,
the sulphate of potash (28%) and seedling costs
(27%) were the major cost components. In terms
of the labour costs, harvesting and post-harvest

operations were the major cost components, which
account for 57% of labour costs.

Policy implications

e Labour-saving farm mechanisation is
immensely needed in both field operations in
production and harvesting, and post-
harvesting processing.

e Supply of fertiliser, particularly SOP, at
subsidised rates to the farmers in the KLS
region.

e Energy-saving interventions are needed to
reduce wood consumption and adverse effects
on the environment by developing
environment-smart sources for post-harvest
operations.

e Technological and policy interventions are
needed to reduce the cost of cultivation,
augment farmers’ income and sustain FCV
tobacco in the KLS region of Karnataka in the
long run.

Cost of cultivation, productivity, prices and income realised in FCV tobacco low, medium and
high productivity regions in Karnataka during 2024-25

Particulars Low Medium High KLS

Productivity Productivity Productivity region
Region Region Region

Gross income (Rs/ ha) 313332 355048 429176 365852

Cost of cultivation* (Rs/ ha) 211489 221643 246980 226704

Net Income (Rs/ha) 101843 133405 182196 139148

Cost of production (Rs/kg) 170 161 149 160

Profitability (Rs/kg) 82 97 110 96

*Excluding the rental value of land and the imputed value of family labour

3. District-Level Analysis of Agricultural
Sustainability in Andhra Pradesh
(PI: Mr. K. Viswanatha Reddy)

Diverse agro-climatic conditions of Andhra
Pradesh, from the fertile coastal deltas to the
drought-prone Rayalaseema region had
undergone recent administrative reorganisation
into 26 districts. This study is important as it aligns
with several UN-SDGs, such as SDG 1 (No
Poverty), SDG 2 (Zero Hunger), SDG 6 (Clean
Water), SDG 12 (Sustainable Consumption and
Production), and SDG 13 (Climate Action),
through examining agricultural indicators through
an SDG-aligned framework. A study was taken
up to analyse agricultural sustainability at the
disaggregated level in Andhra Pradesh.
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e The study reveals that there is a wide variation
in the ecological security index, economic
efficiency indicators, and social equity
dimensions, which reflect the degree of
agricultural sustainability across the districts in
Andhra Pradesh.

e The districts such as East Godavari, Eluru,

Konaseema, West Godavari, and Guntur are
highly sustainable (SLSI :>0.80).

e The districts such as Vizianagaram, Tirupathi,
Krishna, NTR, Kakinada, and Bapatla are
moderately sustainable (SLSI: 0.60-0.79).

e The districts such as Palnadu, Nandhyal, Sri
Satyasai, Vizag, Kurnool, Chittoor, Srikakulam,
Annamayya, and Ananthapuram are low
sustainable (SLSI:0.40-0.59).
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e The districts such as A.S.R., Prakasam,
Cuddapah, Anakapalli, Nellore and

Parvathipuram are very low sustainable (SLSI:
<0.40).

The policy implications are

e SLSI indices at the district level act as an
instrument for preparing decentralised
agricultural plans for the sustainable
development of agriculture in Andhra Pradesh.

e SLSI indices help in the holistic diagnosis of
sustainable livelihood systems, designing
targeted sustainable policies.

e Serve as monitoring and evaluation tools for
fostering integration of economic, social, and
ecological dimensions and aid in achieving
SDGs related to agriculture and rural
development.

IV(iii) Development of market intelligence-
based ICT models for efficient
marketing and profit making

4. Data Driven Decision Making on High
Value Commercial Crops
(PI: Dr. H. Ravisankar)

The main objective of this project is to create a
database of high value commercial crops and
develop software for forecasting prices of the red
chilli using Machine learning and Deep learning
algorithms. Variety-wise dry chilli data for a period
of 24 years (monthly) for Karnataka (7 varieties)
and Guntur (4 varieties) was collected (2000-
2024), pre-processed and created a database.
The price forecasting model was developed using
open-source machine learning algorithms
including ARIMA, PROPHET, ETS, and LSM. Of
these, the Prophet model demonstrated the highest
accuracy, aided by integrating SARIMAX and Light
GBM libraries, which improved dataset consistency
and multi-variable forecasting. The model
achieved mean forecasting accuracy of up to 98%
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for Bangalore Market, 95.8% for Byadgi Market,
and 98.2% for Guntur Market.

Chilli Price trends at Bangalore Market

Price / Quintal (Rs)
~

—e—Byadgi_V 44792 46977 313% 47587 52073 55145
=a=Guniur_V 24068 27074 20338 25630 28230 31916
=—e—Mankatiu_V| 21167 25828 17857 21887 25523 28307
—a=Local_V 4810 3528 8334 6442 6026 5671

Chilli Price Trends at Bydagi Market

Price / Quintal (Rs.)
8
8

15000
10000
5000
2022 2023 2024 2025 2026 2027
=—e=Guntur_V| 5725 15875 12584 11881 13961

—e—Dabbi_V | 17815 31250 26163 31941 36373 40727
—e—Kaddi 18869 37866 29137 28023 32537 36027
Chilli market analysis in Guntur and

Karnataka

In the Bangalore Market, the price of the
Byadgi variety is elevated in comparison to the
other three varieties, and there is a slight decline
in prices observed in 2024. Conversely, the price
of the Local variety has been decreasing since
2025. In the Byadgi market, the Kaddi variety
commands a high price when compared to the
other two varieties. Prices were high in 2023, with
a minor decrease noted in 2024. In the Guntur
Market, the BYD-335 variety exhibits the highest

Chilli price trends at Guntur Market
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price relative to the other three varieties, with a
slight downward trend observed in both 2023 and
2024. Guntur market has high market price,
when compared to Karnataka market.

Trend analysis of chilli price

Monthly trend in maximum price of chilli at
Bangalore market over a period of 24 years was
analysed using Mann-Kendall non-parametric
software tool and it was found that there was a
significantly increasing trend (S) in chilli max price
over the years and in the magnitude of change
(Q) in price. The maximum chilli price was highest
in the month of December.

Mann-Kendall Trend in chilli max
price in December (2000-2024)
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® Data ®
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5. Development of Al Based Mobile Advisor
for Diagnosis of Diseases in Tobacco and
Adaption of Suitable Measures to improve
the Precision
(PI: Dr. H. Ravisankar)

The aim of this project is to develop a mobile
application based on Android for the identification
of FCV tobacco diseases in both field and nursery
settings, utilizing Deep Learning algorithms and
Natural Language Processing techniques.

Digital images of tobacco diseases are
collected from both the field and nursery. These
images are categorized info Stage 1 and Stage
2, with a total of 1000 images for each disease.
The image dataset includes details on Leaf Blight
and Damping Off in the nursery, along with
Tobacco Mosaic Virus, Leaf Curl, Brown Spot,
Black Shank, and Frog Eye Spot in field crops.

With this dataset, a digital library of tobacco
diseases has been created using HTML, CSS and
JavaScript. The pre-processing of the collected
images is currently ongoing, which is viewed as a
basic input for the application development
utilizing Vision and Swin Transformers technology
with Python. Budget sanctioned for this project is
% 31,75,106/-

Softwares and Mobile apps developed

A bilingual static mobile application, built on
the Android platform, has been developed to
provide fertilizer recommendations based on soil
testing, tailored to the anticipated target yield in
the northern light soil regions of Andhra Pradesh
(in English and Telugu) and the light soil regions
of Karnataka (in English and Kannada). Farmers
from a specific agro-climatic region can access
fertilizer recommendations for their fields by
utilizing soil test values aimed at achieving the
desired yield target for FCV tobacco, while also
ensuring balanced nutrition and improved soil
health.FCV tobacco farmers can select their
desired yield target based on their field’s potential
and can generate reports. This mobile application
was created using Android Studio, leveraging the
Flutter framework and the Dart programming
language. It represents a customized software
solution for FCV tobacco farmers.

NLS mobile App URL: https://play.google.com/
store/apps/details?id=com.nirca.nls&hl=en_IN
KLS mobile App URL: https://play.google.com/
store/apps/details2¢id=com.nirca.kls.
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Innovative Decision Support System for
sustainable Tobacco Seed Delivery

The ‘Tobacco Seed Portal’, redesigned by
ICAR-NIRCA, streamlines tobacco seed
distribution across regions with new features for
faster service. This web-based PhP and MySQL
platform (tobaccoseed.in) enabled digital payment
and real-time sales monitoring, supplying ten FCV
and four Non-FCV seed varieties to about 28,000
farmers and generating approximately ¥ 2.53
crores in the 2025 season.
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Tobacco Seed Portal

Chatbot on Chemical Compatibility

Developed with Python and FLASK, this tool
offers quick access to detailed compatibility
information for insecticides and fungicides via QR
codes, online links, and WhatsApp—free on
mobile devices. It helps farmers and agricultural
professionals decide whether to mix
agrochemicals, saving costs and improving
efficiency. The tool was launched during RAC-
2025 at ICAR-NIRCA, Rajahmundry.

— -- th"ﬁa'.n?.é"‘ |
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IV (iv) Frontline extension for technology
transfer, fostering linkages and capacity
building for stakeholders

6. A study to explore post harvest
management opportunities for enhancing
profitability in identified high value
commercial crops
(PI: Dr.Y. Subbaiah)

The study used an ex-post facto design with
both primary and secondary data from 360
participants (240 farmers, 60 traders, 60 scientists
and officials). Stakeholder preferences for value-
added products in turmeric included dried fingers,
powder, rhizome slices, curcumin, oleoresins,
jaggery, milk, capsules, soap, and body cream.
For chillies, desired products were whole chilli, red
and green powders, aromatic powder, paste,
flakes, seed (antioxidants), pulp (oleoresin),
capsaicin, and capsanthin. Preferred export
determinants for turmeric were robust rhizomes
(5-6 cm), straight shape, dark lemon yellow color,
texture, cleanliness, and packing; for chillies, key
factors included pungency (22000-25000 SHU
capsaicin), bright color (50-55 ASTA capsanthin),
medium-long size (8-10 c¢cm), thin pericarp, low
seed-to-fruit ratio, cleanliness, quality processing,
and packing. Feasibility analysis for strategic
linkages was also conducted as indicated by
traders and scientists.

Distribution of farmers according to their
adoption level

Over half of turmeric (52%) and chilli (57%)
growers had medium technology adoption; 26%
and 31% reported high adoption, and 22% and
12% showed low adoption, respectively. No
correlation was found in turmeric adoption
rankings across regions, while a correlation existed
for chilli. Adoption was positively linked to area
under crop, knowledge, and land holding.
Farmers cited price volatility, labour scarcity, and
high labour costs as major constraints.

The interventions identified aim to leverage
available opportunities to enhance value addition
and exports. These measures include:

e Utilisation of quality traits, export determinants,
and advanced packing and branding
technologies.

e Implementation of best practice packages and
provision of high-quality inputs.

e Classification of farmer groups, gap mapping,
and capacity building for stakeholders.
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e Value addition tailored to the preferences of
middle-class consumers.

e Promotion of Farmer Producer Organisations
(FPOs) and farm gate processing.

e Establishment of product-specific entrepreneur
models.

e Formation of business consortia for small
traders.

e Development of incubation centres for turmeric
and chillies.

e On-farm value addition, creation of value-
added products, and long-term transfer of
technology (TOT) through strengthened
linkages.

7. A critical analysis of farmer producer
organizations for entrepreneurship in
commercial crops
(PI: Dr. B. Hema)

To evaluate the entrepreneurial competencies
of FPOs, the present study was conducted in
Guntur district of Andhra Pradesh and purposive
sampling was used in selection of FPOs and
random sampling procedure was used for
respondent’s selection. The turmeric component
covered 10 FPOs with 15 respondents each,
resulting in a total sample size of 150. For chilli,
15 FPOs were selected with 10 respondents each,
constituting a sample size of 150 constituting 300
total sample size.

Developed a robust, indicator-based
Entrepreneurial Competency Index (ECI) covering

operational,
financial, marketing, networking, & social and
scientifically assessed the competency levels of 25
FPOs (10 turmeric and 15 chilli) in Guntur district
of Andhra Pradesh using weighted scoring
method.

six dimensions viz., technical,

The overall Entrepreneurial Competency Index
(ECI) of chilli-based FPOs indicates a
predominantly high level of competence, with 60%
(9 FPOs) scoring within the High Competence
(413.6) range (376-500). This reflects the strong
entrepreneurial orientation and managerial
efficiency of chilli FPOs, particularly in Guntur
district, where organized market infrastructure,
collective procurement, and exposure to export-
oriented trade have fostered better performance
in technical, financial, marketing, and operational
dimensions.

Table: Weighted Descriptive Statistics of Entrepreneurial Indicators

Competency Mean Weighted SD cv Rank
Dimension Mean (%)

Technical 22.5 90.0 1.9 8.4 |
Operational 21.8 87.2 2.3 10.6 Il
Marketing 21.4 85.6 2.5 11.7 1]
Financial 20.2 80.8 3.0 14.9 \%
Networking 17.8 35.6 2.9 16.3 \%
Social 17.2 34.4 2.7 15.7 Vi
Overall ECI 413.6 'l High

8. NABARD Sponsored Project: Strengthening
Chilli Farm Sector through Innovative

Drying Interventions
(PI: Dr. B. Hema)

A participatory extension approach was
adopted in implementing two major capacity-
building and technology demonstration

programmes, which significantly enhanced farmer
awareness, skill developent, and promotion of
energy-efficient drying technologies in the chilli
value chain. Farmers were actively involved at all
stages of the intervention, including identification
of training needs, interactive learning during
training sessions, hands-on participation in
technology demonstrations, and feedback-based
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evaluation through pre- and post-training
assessments, making the programmes demand-
driven and context-specific. This approach led to
a marked improvement in farmers’ technical
understanding of scientific chilli drying, post-
harvest quality management, and value-addition
practices, and strengthened their confidence and
readiness to adopt improved drying technologies.

9. NABARD Sponsored Project: Bolstering of
turmeric farmers through innovative post-

harvest processing in Turmeric
(PI: Dr. L.K. Prasad)

A participatory extension approach was used
to implement two capacity-building and
technology demonstration programs, improving
farmer awareness and skills in energy-efficient
turmeric drying. Farmers contributed to training
needs, participated actively, and evaluated
sessions, making the programs responsive and
relevant. This method enhanced farmers’ technical
knowledge in scientific drying, quality
management, and value addition, boosting their
confidence to adopt improved technologies.
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Technology Assessed and Transferred

The institute systematically assesses and
promotes innovative technologies to facilitate their
effective adoption at the farm level and to
strengthen extension delivery systems. Key
interventions include On-Farm Trials (OFTs), Front
Line Demonstrations (FLDs), field visits, farmer—
scientist interface programmes, field friends’
initiatives, and structured capacity-building
programmes for farmers and stakeholders. These
efforts enable field-level validation of technologies
and support their wider dissemination across
farming communities. To enhance visibility and
outreach, the institute regularly organizes and
participates in exhibitions, field days, Kisan Melas,
and other awareness programmes, thereby
showcasing proven technologies and best
practices. The institute also provides timely
contingency advisories during droughts, floods,
cyclones, and other climatic adversities through
expert teams, print and electronic media, digital
platforms, social media channels, and its official
website. Additionally, through inclusive welfare
programmes such as SCSP and TSP, the institute
extends critical farm inputs and need-based
support to farmers in different regions. The details
of technology dissemination activities undertaken
during 2025 are presented below.

Technology Recommendations:

e A new locally systemic suckericide,
SUCKERSTOP™ was synthesized and its
application @ 20 to 25 ml per litre before bud
initiation/emergence (around 95% in
controlling the growth of suckers) was
recommended in FCV and Burley tobacco for
effective sucker control.

® Application of nano-biocapsules along with
100% recommended dose of fertilizers (RDF)
and 7.5 t/ha farmyard manure (FYM) in KLS
and application of nano-biocapsules along
with 100% RDF and 3.5 t/ha complemented
by sunnhemp incorporation during kharif
season, in NLS was recommended to enhance
soil health sustainably and ensure better
economic returns to the farmer.

® Pre plant application of Sulfentrazone 39.6%
SC @ 0.25 kg a.i/ha, 3 days before
transplanting reduced weed density and weed
dry weight with highest weed control efficiency

was recommended to Northern light soils of
A.P and Karnataka light soil grown FCV
tobacco.

® An adhoc recommendation that a Pre-Harvest
Interval (PHI) of 17 days is required after
flubendiamide pesticide application was given
to the farming community through Tobacco
Board for safer production of tobacco with
acceptable levels of flubendiamide. FCV
growing farmers can be benefited by
scheduling the harvests as per the waiting
period for production of safer tobacco.

On-Farm Trials / Front Line Demonstrations

1. Entry FCR 63 was identified as a promising
line from AINPT trials and thus on-farm trials
were conducted in five locations in Southern
light soils along with CTRI Shresta and Siri.
FCR 63 recorded a higher mean cured leaf
yield (2600 kg/ha) than CTRI Shresta (2400
kg/ha) and Siri (2200 kg/ha). FCR 63 has
shown desirable traits like a greater number
of leaves (up to 40), early plant vigour and
higher bright leaf compared to popular
varieties (CTRI Shresta and Siri).

Field view of FCR 63

WH3IGY - T aifdifoas HY sregRiene Fzenar aiftfes aferdeer 2025 69

ICAR




ICAR

qeifad, [wfd vq gedidaivd Grenfiial - Technology assessed and Transferred

In AINPT trial of Rustica tobacco, 3 entries in
IVT, 2 entries in AVT-1l, 3 entries in AVT-Il were
evaluated at ICAR-NIRCA RS Dinhata. In
Chewing tobacco, 2 entries were evaluated
in IVT trial.

Rice husk ash based potassium enriched
functional organic nutrient supplement (RHA-
K-FOF) was developed and tested at ICAR-
NIRCA RS Dinhata in turmeric crop for quality
and yield attributes enhancement.
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4.

Indigenous Plant growth promoting (PGP) was
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in Chilli crop for suppression of aflatoxin
contamination potential.

Two FLDs on Chewing tobacco variety “Yasini”
was conducted in tobacco farmer’s field at
Muthunayakan patty and Sathyanathapuram
at Vedasandur, Tamil Nadu.

Initiated trials on LPG based FCV tobacco
curing at ICAR NIRCA RS, Jeelugumilli and
conducted a field day on 31.05.25.

Initiated field trials on effect of biodegradable
mulches on yield and quality of FCV tobacco.

Front Line Demonstrations were conducted
on high yielding variety FCJ 11 (Naveena) at
10 sites in Northern Light Soil zone of Andhra
Pradesh.

Front Line Demonstrations were conducted

on efficacy of new suckericide, Suckerstop and
conducted a Field Day on 25.2.25.
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Two demonstrations were conducted on Chilli
heat pump dryer on 24.09.2025 and
15.12.2025 at ICAR-NIRCA BSR Farm,
Katheru.

Two demonstrations were conducted on
Turmeric processor on 27.10.2025 and
19.12.2025 at ICAR-NIRCA BSR Farm,
Katheru.

Two On-farm Field Trials (OFT) were
conducted for FCHH-2 in two villages (Hadya
in Peryapattana and Somanahally in Hunsur.

Field demonstration of Bio-enriched coco-
peat for root knot nematode management

was conducted at Kergalkopal, Hunsur on
25.04.2025.

Demonstration on Green tech nursery (Tray)
technology was conducted at Angatahally,
Hunsur on 22.04.2025.

Two Frontline Demonstrations (FLD) on FCH
2 (CTRI Navya) were conducted in two villages

namely Mantikoppalu village on 25.6.2025 \\\|
and 28.06.2025 at Agarnahalli village at \g.,
Hunsur, Karnataka. )

16.

17.

ICAR

FCH 2 (CTRI Navya)

Field demonstration on plant position grading
in FCV tobacco was conducted at Thiplapura,
Hunsur on 15.07.2025.

Demonstration of Suckerstop, a new
generation sucker control technology in FCV
tobacco was conducted at Harve village,
Hunsur on 19.08.2025.
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INSTITUTE TECHNOLOGY MANAGEMENT UNIT

The Institute Technology Management Unit is
a decentralized, three-tier IP management
mechanism that is institutionalized in the ICAR -
National Institute for Research on Commercial
Agriculture and involved in intellectual property
management and the technology transfer and
commercialization of agricultural technologies.
The unit is engaged in IPR filing (patents, plant
variety rights, copyrights, trademarks, etc.),
technology commercialization, MoUs with
research organisations and industries creating
awareness about IPRs.

Research Collaborations and Functional
Industry-Institutional linkages

ICAR-NIRCA has signed a total of twelve
Memoranda of Understandings (MoUs) viz.,
comprising two with Syngenta India Pvt Ltd and
one each with Blue Door Global Solution,
Hyderabad; GPI Ltd., Guntur; Krishna Agro —
Bio Products, IDA Hyderabad; MillC (India) Private
Limited, Hyderabad; Nutrivele crop solutions
company, Karnataka; Eldorado Agritech Limited,
Hyderabad; Fertis India Pvt. Ltd, Hyderabad;
SURINOVA, Chennai; Owl Techno, Hyderabad
and CSIR-CSIO, Chandigarh.

IPR granted

Copyright: Copyright registration No.SW-
2025020473 for the Mobile App. CROP
SURAKSHA

Technologies identified/commercialized and
revenue generated

The Bio-enriched Cocopeat Technology for
the management of root knot Nematodes in FCV
tobacco was licensed and commercialized to
M/s Nutrivele crop solutions company, Karnataka
for a licencing fee of ¥ 1,75,000/- on 17.07.2025.
A total revenue of T 6,14,950/- was generated
during the year 2025.

OUTREACH ACTIVITIES
Innovators Meet

The Innovators Meet was held on April 8,
2025, to promote agri-innovation and agri-

entrepreneurship. Experts from ICAR, NABARD,
APEDA, and a-IDEA, along with industry
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representatives from sectors such as Chilli,
Turmeric, Ashwagandha, and Castor, as well as
entrepreneurs, FPOs, and NGOs, participated in
the event. Based on the information gathered from
innovators, ICAR-NIRCA identified around 20 rural
innovations with significant potential for
development into valuable agri-technologies. The
stalls featured advanced technologies including
smart machinery, drones, agri-robotics, and a
variety of innovative products from the institute,
FPOs, APCNF, NGOs, and rural innovators.

Turmeric Stakeholder Conclave

Turmeric Stakeholder Conclave was
organized on 11" April 2025 at ICAR-NIRCA,
Rajohmundry. The event brought together farmers
from major turmeric-producing regions viz.,
Lambasingi, Paderu, Ravulapalem, Duggirala,
and Peravali in Andhra Pradesh along with Farmer
Producer Organizations, producer associations,
women entrepreneurs, self-help groups, NGOs,
and Industry leaders. The National Turmeric Board
Chairman, Shri Palle Ganga Reddy graced the
occasion. The conclave also showcased a range
of innovative value-added turmeric products and
diverse turmeric varieties.

Brainstorming Session

The ICAR-NIRCA conducted a Strategic
Brainstorming Session focused on the European

ICAR - NIRCA Annual Report 2025




e ——

aN

qedrfard, (Awfia vd gediaRa ienfiidsl  Technology assessed and Transferred

Green Deal and the competitiveness of tobacco
exports, in partnership with ITMU, on 17
December, 2025. This event convened scientists,
policymakers, and industry leaders to outline a
sustainable future for the Indian tobacco industry.
Smt. B. Vishwasree, |IAS, Executive Director of the
Tobacco Board, presided over the session as the
Chief Guest. Industry experts, trade
representatives, and farmers actively engaged in
this session.

RELAUNCHING NIRCA NEST

The NIRCA NEST was relaunched and
inaugurated on 17.12.2025 by the Executive
Director, Tobacco Board, Guntur. It showcases the
novel value-added products of ICAR-NIRCA
developed from Turmeric, Chilli and
Ashwagandha. It also displays the millet products
developed by Millc, Hyderabad in collaboration
with ICAR-NIRCA. All the products are kept
available for sale through digital payment systems.

Bralnstorm
an
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SCSP, TSP and NEH Programmes

The ICAR-NIRCA implemented the Scheduled
Caste Sub-Plan (SCSP), Tribal Sub-Plan (TSP) and
NEH programmes to empower targeted
communities and regions. These programmes are
designed to deliver need-based interventions,
aimed at strengthening the livelihoods of
Scheduled Caste and Tribal community while
fostering agricultural advancement in the targeted
regions.

SC Sub Plan

ICAR-NIRCA and its research stations viz.,
Jeelugumilli, Kandukur, Guntur, Vedasandur,
Hunsur, Dinhata implemented the SCSP
programme for the intended beneficiaries.
Different interventions encompassing the
awareness/training programmes on Advanced
production technology, processing and value
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addition of turmeric, chilli, improved production
technology of tobacco, Green manuring for
improving soil fertility, importance of Pulses in Soil
health and Human Nutrition, Topping Tools, Bale
Pressing Machines, Farm Mechanisation in
Tobacco, Ashwagandha cultivation/post harvest
management and value addition were conducted.
Critical inputs such as Turmeric, Dry chilli, Tobacco
seed, Sunhemp seeds, Bengalgram seed,
Tarpaulins, Ashwagandha seeds were distributed.
A total of 2170 farmers and farm women were
benefitted.

Tribal Sub-Plan (TSP)

Tribal Sub Plan (TSP) activities were
implemented with an outlay of ¥ 30.00 lakhs in
tribal areas of Andhra Pradesh, West Bengal, and
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Karnataka, coordinated by NIRCA and its research
stations. ICAR-NIRCA distributed innovative tools
and critical inputs including seeds, SuckerStop,
Tobacco Topping Tools, NIRCA Nest Nutri Kits,
improved chilli and tobacco seed, tarpaulins, and
sprayers, to tribal farmers, women, and youth to
boost agriculture productivity and livelihoods.
Around 1,025 tribal families benefitted from the
TSP programme.

NEH Programme

ICAR-NIRCA collaborated with MTTC & VTC,
College of Fisheries, Lembucherra, on a project
titled “Establishment of Honey Bee Rearing Units
at Farmers’ Fields in West Tripura” to
promote sustainable beekeeping practices in the
region.
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Education and Training

ICAR-NIRCA undertakes extensive extension
activities to disseminate improved technologies
and best management practices for sustainable
commercial crop production. The Institute
organizes farmers' training programmes, frontline
demonstrations, field days, awareness campaigns,
exposure visits, and farmer—scientist interactions
to promote the adoption of climate-resilient
varieties, balanced nutrient management,
integrated pest management, mechanization, and
resource-conserving technologies. Through close
collaboration with state departments, extension

agencies, farmer producer organizations (FPOs),
and other stakeholders, ICAR-NIRCA ensures the
effective transfer of research innovations to the
farming community. The Institute also utilizes
digital platforms, technical publications, mobile
advisories, and mass media to provide timely,
location-specific recommendations, thereby
strengthening farmers' knowledge, improving
productivity, enhancing profitability, and
supporting environmentally sustainable
agriculture.

S. Resource person

Training Imparted

Date and place

1. Dr. Y. Subbaiah

Board’

Workshop for NLS tobacco
farmers in commemoration of
‘Establishment Day of Tobacco

03.01.2025
at Tobacco Board Auction Platform,
Gopalapuram

2. Dr. S. Kasturi Krishna

in Eluru district

2nd District Level Training
Programme on “Implemen-
tation of Crop Diversification”

07.01.2025
at Tobacco Board Auction Platform,
Koyyalagudem

3. Dr. S. Ramakrishnan

Tobacco Board

Knowledge sharing workshop
for KLS FCV tobacco growers
in Associsation with

04.01.2025
at Hunsur,
06.01.2025
at Periyapatna

4. Dr. M. Kumaresan
Dr. P Manivel

marketing”

Training Programme
on “Ashwagandha cultivation,
value addition, and

30.01.2025
at ICAR-NIRCA RS, Vedasandur

5, Dr. Partha Saha
Dr. Namita Das Saha

security”

Winter School training

(as expert lecturer) on

“Impact of Climate change on
agriculture and allied sector:
adaptation, mitigation towards
sustainability and livelihood

14.02.2025 & 28.02.2025
at UBKV, Pundibari

6. Dr. M. Sheshu Madhav
Dr. T. Kiran Kumar
Bidi Tobacco

Stakeholders meeting on
Good Agricultural Practices for| at BTRC, AAU, Anand

11.02.2025

7. Dr. T. Kiran Kumar
Dr. M. Sheshu Madhav
Dr. K. Rajasekhara Rao
Dr. J. Poorna Bindu
Mrs. B. Krishna Kumari

productivity

Awareness programme on
Green manuring for improving| at Bobbilanka
soil fertility and crop

16.02.2025
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Resource person

Training Imparted

Date and place

Dr. P Manivel

Awareness programme on
“"Ashwagandha cultivation,
Post harvest management
and value addition”

19.02.2025
at ICAR-NIRCA RS, Vedasandur

Dr. S. Ramakrishnan
Dr. K.P Raghavendra

Navya)

9. Dr. M. Kumaresan FLDs on Chewing tobacco 03.03.2025 to 04.03.2025
Dr. P Manivel variety “Yasini” at Muthunayakan patty and
Mr. V. Annadurai Sathyanathapuram
Mr. M. Karthik
10. | Dr. S. Ramakrishnan Training on “FCV tobacco 20.03.2025
cultivation” to input dealers at KVK, Gonikoppa
under Diploma in Agricultural
Extension Services (DAESI)
course
11. | Dr. P Manivel Training program on 26.03.2025
“Ashwagandha cultivation” at ICAR-NIRCA RS, Vedasandur
12. | Dr. S. Ramakrishnan FLD on Green tech nursery 22.04.2025
Dr. C. Nanda (Tray) technology at Angatahally, Hunsur
Dr. K.P Raghavendra
13. | Dr. S. Ramakrishnan FLD of Bio-enriched coco-peat| 25.04.2025
Dr. C. Nanda for root knot nematode at Kergalkopal, Hunsur
Dr. K.P Raghavendra management
14. | Dr. S. Ramakrishnan Training programme on 25.04.2025
Dr. C. Nanda “FCV Tobacco Nursery at Badagalapura, Gorahalli and
Mr. T. Venkatesh Management” Suragalli villages in HD Kote
15. | Dr. S. Ramakrishnan Training programme on 30.04.2025
“FCV Tobacco Nursery at Sanyasipura and Kirnelli villages
Management” in HD Kote
16. | Dr. M. Kumaresan 15 days training on “Various | 06.05.2025 to 20.05.2025
Dr. P Manivel aspects of commercial crops | at ICAR-NIRCA RS, Vedasandur
Dr. K. Suman Kalyani and value addition” for two
Dr. B. Rajasekhara Reddy| Ph.D Agronomy students of
Dr. T. Kiran Kumar TNAU, Coimbatore
17. | Dr. S. Ramakrishnan Training programme on 19.05.2025
Dr. C. Nanda “FCV Tobacco Field Crop at Hosakote colony and Honnikupe
Management” villages in Hunsur
18. | Dr. Partha Saha Training lecture on “Cultivation 21.05.2025
of fruit (mango, litchi, tissue at The Agricultural Training Centre,
culture of banana etc)” to input Cooch Behar
dealers under DAESI course
19. | Dr. C. Nanda FLDs on FCH 2 (CTRI 25.06.2025 and 28.06.2025

at Mantikoppalu village and
Agarnahalli village
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S. Resource person Training Imparted Date and place
No.
20. | Dr. Partha Saha Awareness cum training 01.07.2025
Dr. Namita Das Saha programme on “Advanced at ICAR-NIRCA RS, Dinhata
Dr. K.P. Singh production technology,
processing and value addition
of turmeric & chilli”
21. | Dr. S. Ramakrishnan FLD on plant position grading | 15.07.2025
Dr. C. Nanda in FCV tobacco at Thiplapura, Hunsur
Dr. K.P Raghavendra
22. | Dr. P Manivel Training programme on 15.07.2025
“Ashwagandha -Simple at ICAR-NIRCA RS, Vedasandur
Value addition and marketing:
A profitable business
opportunity”
23. | Dr. Partha Saha Training lecture on “Advances |25.07.2025
in Horticultural Technology at KVK, UBKYV, Pundibari, Cooch
developed by ICAR” to input  |Behar
dealers under DAESI course
24. | Dr. Namita Das Saha Training lecture on “Climate  |25.07.2025
change and impacts in at KVK, UBKYV, Pundibari, Cooch
Agriculture “ to input dealers  |Behar
under DAESI course
25. | Dr. K.P Raghavendra Training programme on Model | 25.07.2025
Project Area at ICAR-NIRCA RS, Hunsur
26. | Dr. M. Sheshu Madhav | Technical enrichment training |06.08.2025
programme of the Coconut at ICAR-NIRCA, Rajahmundry
Development Board in
association with Department
of Horticulture, Govt. of AP
27. | Dr. M. Sheshu Madhav | Training programme on 11.08.2025
Dr. S. Ramakrishnan “FCV Tobacco Post Harvest at ICAR-NIRCA RS, Hunsur
Dr. K.P. Raghavendra Product Management”
Dr. C. Nanda
Mr. T. Venkatesh
28. | Dr. S. Ramakrishnan FLD on SUCKERSTOP”, a new |19.08.2025
Dr. C. Nanda generation sucker control at Harve village, Hunsur
Dr. K.P. Raghavendra technology in FCV tobacco
29. | Dr. M. Sheshu Madha Sensitization program on 20.08.2025
and Scientists of ‘Sustainable Practices in at ICAR-NIRCA, Rajohmundry
ICAR-NIRCA, Tobacco’
Rajahmundry
30. | Dr. V. Venkateswarlu Awareness programme 22.08.2025

on “Importance of Pulses in
Soil health and Human
Nutrition” for SC farmers of
Turmeric and Tobacco

at Munnangi and ICAR-NIRCA RS,
Guntur
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Resource person

Training Imparted

Date and place

Dr. P Manivel
Dr. M. Kumaresan
Mr. V. Annadurai

Training programme on
“"Ashwagandha: Sowing and
cultivation methods”

29.08.2025
at ICAR-NIRCA RS, Vedasandur

32. | Dr. K. Prabhakara Rao | Training programme on 11.09.2025
“Good Agricultural Practices | at Palantla Village
on Tobacco Nursery
Management” in association
with Tobacco Board, Guntur
33. | Dr. T. Kiran Kumar Workshop on “European 20.09.2025
green deal sensitization for at Jangareddygudem
Sustainable alternatives”
34. | Dr. L.K. Prasad NABARD sponsored Training |24.09.2025
Dr. B. Hema programme on “Chilli drying | at ICAR-NIRCA, Rajahmundry
Dr. K. Suman Kalyani with heat pump technology”
35. | All Scientists & Technical | Farmers Awareness 03.10.2025
staff of ICAR NIRCA RS, | Programme on “Electrical Barn | at ICAR-NIRCA RS, Hunsur
Hunsur Curing”
36. | Dr. K. Prabhakara Rao Training and workshop 14.10.2025
Dr. V. Venkateswarlu programme on “Application of |at Vinukonda
IPM in Management of Major
pests and diseases in Burley
Tobacco Nursery” to GPI
Agronomy team
37. | Dr. K. Suman Kalyani Awareness Programme on 17.10.2025
Dr. J. Poorna Bindu “Health and Nutrition” at Rampachodavaram
Dr. B. Hema
Mrs. B. Krishna Kumari
38. | Dr. Partha Saha Awareness cum tfraining 24.10.25
Dr. Namita Das Saha programme on “Improved at ICAR-NIRCA RS, Dinhata and
Dr. K.P. Singh production technology of Sitalkuchi, Cooch Behar
tobacco”
39. | Dr. L.K. Prasad NABARD sponsored Training [27.10.2025
Dr. B. Hema programme on “Turmeric at ICAR-NIRCA, Rajahmundry
Dr. K. Suman Kalyani processing”
Dr. T. Kiran Kumar
40. | Dr. Partha Saha Training programme on 10.11.2025 t0 12.11.2025
Dr. Namita Das Saha ‘Advanced technology in at ICAR-NIRCA RS, Dinhata
Dr. K.P. Singh processing, value addition of
tobacco and chilli’
41. | Dr. B. Hema Training Programme on “Good|25.11.2025 to 29.11.2025

Dr. Y. Subbaiah

Agricultural Practices” and
Exposure Visit for the Elected
Representatives of PRIs and
Officials of Odisha State

at ICAR-NIRCA, Rajahmundry
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No.

Resource person

Training Imparted

Date and place

42.

Dr. Partha Saha
Dr. Namita Das Saha
Dr. K.P. Singh

Student’s READY programme
of BSc Ag. (Hons) of UBKV

01.12.2025 to 28.02.2026
at ICAR-NIRCA RS, Dinhata

43.

Dr. Y. Subbaiah

Workshop on” Good
Agricultural Practices” in
association with Tobacco Board

11.12.2025
at ICAR-NIRCA RS, Jeelugumilli

44.

Dr. Anindita Paul
(Course director)

Dr. Hema Baliwada
(Co-course director)
Dr. L.K. Prasad

Dr. K Sarala

Dr. K. Prabhakara Rao

ICAR approved HRD Training
Programme on “Phytochemical
Analysis Techniques in
Commercial Crops”

08.12.2025 to 16.12.2025
at ICAR-NIRCA, Rajahmundry

45.

Dr. L.K. Prasad
Dr. B. Hema
Dr. K. Suman Kalyani

NABARD sponsored and
sanctioned Training
programme and demonstration
on “Heat pump based chilli
drying technology”

15.12.2025
at ICAR-NIRCA, Rajahmundry

46.

Dr. M. Anuradha
Dr. K. Gangadhara

Workshop on “Integrated
Good Agricultural Practices for
Sustainable and quality FCV
tobacco Production” to Tobacco
growers and field staff of
Tobacco Board

18.12.2025

at Tobacco Board Auction floor-26

47.

Dr. L.K. Prasad

Dr. B. Hema

Dr. K. Suman Kalyani
Dr. T. Kiran Kumar

NABARD sponsored Training
programme & Demonstration
“Bolstering of Turmeric
Farmers through

Innovative Post-Harvest
Processing in Turmeric”

19.12.2025
at ICAR-NIRCA, Rajohmundry

48.

Dr. M. Anuradha
Dr. K. Gangadhara

Workshop on “FCV tobacco
cultivation in SBS region” to
Tobacco growers and field
staff of Tobacco Board in
SBS region

23.12.2025
at Tobacco Board RM Office,
Ongole

49.

Dr. P Manivel
Mrs. G. Hemlata

Training programme on iGOT
Karmayogi for ICAR-NIRCA
headquarters nominated staff

29.12.2025
at ICAR-NIRCA, Rajahmundry
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Field visits

e Dr. K. Sarala, Dr. M. Anuradha and Dr. K.

Gangadhara visited the farmer fields and seed
production plots at SLS and SBS areas on
31.01.25 and 01.02.2025.

Dr. Partha Saha and Dr. Namita Das Saha
organized field visit and demonstration about
ongoing research activities on commercial
crops at ICAR-NIRCA RS Dinhata in ICAR
sponsored Winter School on “Impact of Climate
change on agriculture and allied sector:
adaptation, mitigation towards sustainability
and livelihood security” to the trainee
(Assistant Professor, Associate Professor,
Scientist, Sr. Scientist and equivalent) on
28.02.2025

Scientists from ICAR-NIRCA RS Dinhata visited
Boro Natabari, choto Natabari, Sitalabas
villages to observe the performance of Jati
tobacco variety DJ-1 and Podali.

Field visit to Natabari village was conducted
by team of scientists at ICAR-NIRCA RS Dinhata
to observe the performance of DJ 1 tobacco
variety nursery on 20.11.2025.

Dr. K. Sarala, visited the farmer fields of burley
tobacco at Vinukonda, Giddaluru and Nandyal
areas on 30.01.2025.

Field visit to chilli fields of Koonavaram Village
of Rajanagaram Mandal on 18.12.2025 to
check the growth and black thrips infestation

in the Koonavaram chilli landrace and
suggested management practices.

To observe the alternate crops of tobacco, field
visit was conducted by ICAR-NIRCA RS Dinhata
scientists to Boalmari villoge on
29.12.2025.

Dr. K. Sarala, visited the farmer fields of NLS
area to observe the performance of FCJ-11
variety and interacted with the farmers.

ICAR-NIRCA RS and KVK staff of Kandukur
jointly conducted diagnostic field visit to
tobacco crop on 16.12.2025 at
Ramachandrapuram village of Kandukur
mandal.

Field Day

® |CAR-NIRCA conducted a Field Day to burley

experimental plots and lanka fields at
Bobbillanka villoge on 16.02.2025. Awareness
programme on green manuring for improving
soil fertility and crop productivity was
conducted.

® Germplasm Field Day was conducted at BRS

Farm-Katheru on 19.02.2025 showcasing
various germplasm accessions three
commercial crops (Tobacco, Ashwagandha
and Chilli). About 1200 accessions of tobacco
germplasm, 350 accessions of Ashwagandha,
and 50 accessions of Chilli were showcased
during the germplasm field day.
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Field day on “New Suckercide — SUCKER STOP”
was conducted on 25 February 2025 at
Jeelugumilli (NLS), with participation of
stakeholders including MR Biochem Pvt. Ltd.,
Tobacco Board, trade representatives, and
farmers.

Field day on Ashwagandha conducted at ICAR-
NIRCA RS, Vedasandur on 07.03.2026.

Field day on “Crop Diversification and Soil
Health Management” conducted by ICAR-
NIRCA RS Hunsur on18.06.2025 at
Kalenahalli village, Hunsur.

Tobacco Field Day was organized at Anivalu,
Haliyur villages and Kanagalu in Periyapatna,
Harave village of Hunsur on 25.07.2025,
07.08.2025 and19.08.2025 respectively

Field IRC

Field IRC was organized on 25.02.2025 ot
ICAR-NIRCA RS Jeelugumilli. All the scientists
at headquarters and associated technical staff
participated and explained about their field
experiments.

Field Friends Programmes

Field Friends programme was conducted on
“Topping, De-suckering and Harvesting/
Curing /PHPM” by Mrs. B. Sailaja
Jayasekharan and Dr. S.K. Dam on
09.01.2025 at Jangareddygudem 1& Il auction
platforms.

Exposure visits

KVK, Kandukur organized exposure visit to
more than 500 farmers to tobacco crop and
demonstrated the use of drones as precision
technology at ICAR-NIRCA RS Kandukur on
19.11.2025.

Radio talks

® Dr. Kiran Kumar delivered radio talk on
“Vanijyapantala sagulo aadayanni
penchadamlo yantrika panimutla patra” at AIR,
Visakhapatnam on 06.08.2025.

® Dr. P Manivel participated in the Doordarshan
Tamil TV live programme on “Ashwagandha
cultivation” on 12.09.2025.

Exhibition stall

® |CAR-NIRCA participated in the Kisan
Mahotsav organized by the Telangana State
Government on 21 April 2025 at Giriraj
College, Nizamabad, showcasing innovative
value-added products from turmeric,
ashwagandha, and chilli. Our exhibits received
wide attention and were appreciated by Shri
Palle Ganga Reddy, Chairman, National
Turmeric Board

Lecture

® Lecture on “Decoding Plant Volatiles: Insights
into Plant-Insect Chemical Communications”
by Dr. K. Rajasekhara Rao, Head, Crop
Management on 26 January 2025 at ICAR-
NIRCA, Rajahmundry.

E-advisories

e Digital information services on technologies,
advisories and activities are provided by the
institute through website and social media
platforms.
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Viksit Krishi Sankalp Abhiyan

ICAR-NIRCA scientists participated in the nationwide initiative “Viksit Krishi Sankalp Abhiyan”
(VKSA) launched by ICAR under the Ministry of Agriculture & Farmers’ Welfare, Government of India.
The 15 days campaign from 29.05.2025 to 12.06.2025 formed part of the VKSA Pre-Kharif Campaign
2025, aimed at educating and mobilizing farmers on climate-resilient and sustainable practices
before the onset of the kharif season. The visit created awareness, encouraged preparedness, and
demonstrated technologies that can help improve crop productivity and farm profitability in the identified
villages of selected districts of Andhra Pradesh and other research stations of different state and
connected more than 30,000 farmers in each district. The following are the allotted districts and

KVKs with regards to the scientists participated in YKSA campaign.

Name of the
Participating Scientist

Designation

Allotted District

KVK & State

Dr. K. Sarala

Head Division of
Crop Improvement
(Discipline: Plant
Biotechnology)

East Godavari

East Godavari 1
(Kalavacharla)
Andhra Pradesh

Dr. K. Rajasekhara Rao

Head Division of
Crop Management
(Discipline: Enftomology)

East Godavari

East Godavari 1
(Kalavacharla)
Andhra Pradesh

Dr. L. K. Prasad

Head Division of Post
Harvest & Value Addition
(Discipline: Soil Science)

East Godavari

East Godavari 1
(Kalavacharla)
Andhra Pradesh

Dr. S. Kasturi Krishna

Principal Scientist
(Agronomy)

Alluri Sita Rama Raju

East Godavari 2
(Pandirimamidi), AP

Dr. H. Ravishankar

Principal Scientist
(Computer Application)

Alluri Sita Rama Raju

East Godavari 2
(Pandirimamidi), AP

Dr. K. Suman Kalyani

Principal Scientist
(Agricultural Extension)

Alluri Sita Rama Raju

East Godavari 2
(Pandirimamidi), AP

(Economic Botany)

Dr. K. Prabhakara Rao Senior Scientist Anakapalle Visakhapatnam
(Plant Biotechnology) (BCT), AP

Dr. T. Kiran Kumar Senior Scientist Anckapalle Visakhapatnam
(Agronomy) (Kondempudi), AP

Dr. J.J. Rajappa Senior Scientist NTR Krishna

(Garikapadu), AP

Dr. J. Poorna Bindu

Senior Scientist
(Soil Science)

Paravathipuram
Manyam

Vizianagaram

Andhra Pradesh

Mr. K. Viswanatha Reddy

Scientist
(Agricultural Economics)

Paravathipuram
Manyam

Vizianagaram

Andhra Pradesh

Dr. V. Venkateswarlu

Senior Scientist

Paravathipuram

Vizianagaram

(Entomology)

(Entomology) Manyam Andhra Pradesh
Dr. Hema Baliwada Scientist Srikakulam Srikakulam
(Agricultural Extension) (Amudalavalasa), AP
Mrs. B. Sailaja Scientist Srikakulam Srikakulam
Jayasekharan (Entomology) (Amudalavalasa), AP
Dr. Anindita Paul Scientist Srikakulam Srikakulam
(Agricultural Chemicals) (Amudalavalasa), AP
Dr. B. Rajashekara Reddy | Scientist NTR Krishna
(Vegetable Science) (Garikapadu), AP
Dr. P Venkateswarulu Principal Scientist Guntur Guntur 1 (Lam),

Andhra Pradesh
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Name of the Designation Allotted District KVK & State
Participating Scientist
Dr. H.S. Mahesha Scientist NTR Krishna
(Plant Pathology) (Garikapadu), AP
Dr. P Venkateswarulu Principal Scientist Guntur Guntur 1 (Lam),
(Entomology) Andhra Pradesh
Dr. M. Anuradha Principal Scientist Nellore Prakasam
(Plant Physiology) (Kandukur), AP
Dr. K. Gangadhara Senior Scientist Nellore Prakasam
(Plant Breeding) (Kandukur), AP
Dr. Y. Subbaiah Principal Scientist West Godavari West Godavari -1
(Agricultural Extension) Andhra Pradesh
Dr. M. Venkatesan Scientist Anakapalle Visakhapatnam
(Entomology) (Kondempudi), AP
Dr. M. Kumaresan Principal Scientist Dindigul Dindigul,
(Agronomy) Tamil Nadu
Dr. P Manivel Principal Scientist Dindigul Dindigul,
(Plant Breeding) Tamil Nadu
Dr. Partha Saha Senior Scientist Cooch Behar Cooch Behar
(Horticulture) KVK, UBKY, Pundi-
bari, Cooch Behar
Dr. Namita Das Saha Senior Scientist Cooch Behar Cooch Behar
(Environmental Science) KVK, UBKY, Pundi-
bari, Cooch Behar

VKSA - KVK, Kalavacharla

Krishi Vigyan Kendra, Kalavacharla formed 3
scientific teams to cover the erstwhile East
Godavari District, Andhra Pradesh. During the
15-day program, they made a total of 89 visits
covering 134 villages and reached around 24022
farmers (15849 male and 8173 females) with the
help of State Department of Agriculture. They
created awareness on central government
schemes in agriculture (PM KISAN, PMFBY, etc.,),
animal husbandry (NLM, PMEGP, NADCP etc.,)
and fisheries (PMMSY) sectors. They also
demonstrated new technologies like Kisan drones
to the farmers. Officials from State Horticulture
Department, ATMA and public representatives
also participated in the program.

VKSA - KVK, Kandukur

KVK Kandukur organized the Vikasit Krishi
Sankalp Abhiyan (VKSA) from 29 May to 12 June
2025 in Prakasam and SPSR Nellore districts of
Andhra Pradesh. All 6 SMSs along with the Head
formed 3 teams and visited 45 villages across 15
mandals in the two districts, covering 6,852
farmers, farm women, FPO members,
entrepreneurs, and rural youth. The campaign
generated awareness on green manuring,
improved crop varieties and their best
management practices, farm mechanization,
balanced use of fertilizers through soil health
cards, STBFA, climate-resilient and organic
farming practices, natural farming, flagship
programmes of the Government of India, MSPs
of different crops for decision making,
entrepreneurial opportunities for rural youth, and
dryland cost reduction technologies.

ICAR
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Krishi Vigyan Kendra

Krishi Vigyan Kendras

ICAR-NIRCA has two KVKs, located at
Kalavacharla, East Godavari district and
Kandukur, SPSR Nellore district in Andhra Pradesh.
The mandated activities are technology
assessment and refinement, frontline
demonstration of agro-technologies, capacity
building programmes, skill trainings to rural
women and youth, production of seed and
seedlings, field diagnostic visits and
implementation of flagship programmes etc. In
addition, they generate substantial revenue by sale
of farm produce, seed and seedlings.

KVK, KALAVACHARLA

The KVKis actively engaged in the transfer of
viable, need-based, skill-oriented and socially
sustainable technologies to cater to the needs of
rural people and raise their socio-economic status.
The important activities undertaken are briefed
below.

On-farm Trials (OFTs)

A total of eight OFTs were conducted, the
achievements of some are given below.

® In the field assessment of MTU-1275 rice
variety recorded 69.5 g/ha yields against BPT-
5204 with 60.20 g/ha with a yield increase of
15.44%.

® Efficacy of foliar spray of Trifloxystrobin +
Tebuconazole (0.5 g/L) was evaluated for the
management of sheath blight (Rhizoctonia
solani) and grain discoloration in rice. The
treatment recorded the lowest sheath blight
incidence (2.66%) compared with the farmer’s
practice (10.33%), and also resulted in better
grain quality and higher yield.

e Novel CSIR-CFTRI turmeric processing
technology recorded higher yield (25-30% vs.
20-27%), reduced drying time (12-15 hrs vs.
20-25 days), and better aroma and color
compared to traditional methods, ensuring
improved hygiene and profitability.

Front-line demonstrations (FLDs)

A total number of 15 FLDs were conducted.
Achievements of some are given below:

® |WM in zero-tillage maize was demonstrated
in farmers’ fields. The treatment consisting of
atrazine @ 2 kg/ha, topramezone @ 75 ml/
ha, and 2, 4-D @ 1000 ml/ha resulted in a
5.07% yield increase and 11.79% higher net
returns compared to the farmers’ practice.

e Application of thiamethoxam @ 0.5 g/L and
buprofezin @ 1.5 ml/L in mango at pre-
flowering stage and again when fruits reached
the marble size effectively suppressed
leathopper populations, thereby improving fruit
set.

® Value-added products from banana using
ICAR-NRCB technology produced flour for
cookies and weaning food, with strong
consumer acceptance and shelf life of 6-8
months for flour, 2-3 weeks for cookies, and
up to 6 months for weaning food.

e Demonstrated turmeric value-addition through
preparation of Turmeric Jeera Cookies and
Turmeric Shrikhand, which showed high
consumer acceptance in taste, appearance,
and sensory quality, indicating strong potential
for community-level functional food
development.

ICAR
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Cluster Frontline Demonstrations (CFLDs)

Organized CFLDs on pulses (blackgram) and
oilseed (sesame) in 12 adopted cluster villages
to promote improved crop technologies. The
demonstrations covered 100 ha (250 acres)
for blackgram and 20 ha (50 acres) for
sesame.

and Demonstrations for
Popularization of Fermented Organic Manure
(FOM)/ Liquid FOM

Awareness

An Awareness and Demonstration
Programme was conducted on Liquid Fermented
Organic Manure (LFOM) in wetland paddy to
create awareness among farmers and assess its
impact on soil health, crop performance, and farm
profitability. The demonstrations were carried out
during Kharif and Rabi 2025 and continued into
2026. A total of 11 demonstration plots were
established, including one at the KVK farm and
ten in farmers’ fields covering an area of 10 acres.
Field demonstrations and awareness activities
were organised.

Training/Awareness Programmes

A total of 18 training, 8 awareness
programmes and 3 sponsored trainings were
conducted.

Scientific Advisory Committee (SAC) meeting
for 2025-26

Organized SAC meeting on 6" May 2025

under the chairmanship of Dr. M. Sheshu Madhav,
Director, ICAR-NIRCA.
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Events organized

® Inauguration of FPO outlet of Shresta Green

Farms FPO was organized at Kakinada on
12.04.2025.

® Multi-utility agricultural drone demonstration
was organized at KVK, Kalavacharla on
13.08.2025 to create awareness among
farmers on drone technology in agriculture.

® Parthenium Awareness Week was organized
during 16-22 August, 2025 to create
awareness among farmers about Parthenium
management practices.

® Pradhan Mantri Dhan-Dhaanya Krishi Yojana
(PMDDKY) programme was inaugurated at
ICAR-NIRCA, Rajahmundry on 11.10.2025.

e World Soil Day was celebrated at KVK,

Kalavacharla on 05.12.2025, and a training
programme on balanced nutrient application
was organized for farmers.

® Krishi Choupal webcast (DD programme for

farmers) was organized on 08.02.2025,
09.08.2025 and 13.12.2025.

® National Farmers Day was celebrated on

23.12.2025, and an interaction programme
with rice exporters and farmers was organized
at ICAR-NIRCA, Rajahmundry.

e Field visits were conducted during January—

December 2025, including 48 visits by SMS
(Plant Protection), 32 visits by SMS (Crop
Production), and 10 visits by SMS (LPM).

ICAR - NIRCA Annual Report 2025



1Y A= @<= Krishi Vigyan Kendra, Kalavacharla

KVK, KANDUKUR

On-farm Trials (OFTs) - A total of 21 OFTs were
conducted. Achievements of some are given
below.

e Antioxidant-rich chocolate bars with 3%
turmeric or ashwagandha in milk couverture
(38% cocoa) had shelf life of 6 months under
refrigerated conditions. Ashwagandha
chocolate showed higher acceptability (4.80)
than turmeric chocolate (4.67).

e Turmeric powder prepared by no curing and
cabinet drying (TO,) shows higher acceptability
(4.93), yield (19.6%) and curcumin content
(~1.8% higher than steam curing and solar
drying - TO, and ~6.7% higher than FP).

e Drone spraying completed operations in 15—
20 min/ha with 25 L water, recorded the lowest
cost (X 1,250/ha), and achieved the highest
B:C ratio (1.41).

Front-line demonstrations (FLDs): A total
number of 24 FLDs were conducted. Achievements
of some are given below.

® Demonstration of the improved Kabuli
chickpea variety NBeG-810 over farmers
practice NBeG-119 resulted in ayield increase
of 2.3g/ha due to its extra-large seed size and
superior yield potential.

® |PM was conducted in brinjal for managing fruit
and shoot borer. The practices included
destruction of infested plant parts, marigold
as an intercrop, release of Chrysoperla carnea
and Trichogramma spp., and need-based
sprays of Bt, Profenophos, Cypermethrin, and
Thiodicarb. Sprays of 2,4-D or NAA during
flowering and fruiting resulted in a 12-15%
yield increase.

® IDM module reduced soil borne diseases in
groundnut, with 6% incidence of collar rot, stem
rot, root rot, and nematode damage,
compared to 17% in control, promoting
healthier plant growth and higher population.

Cluster Front Line Demonstrations (CFLDs)

Organized CFLDs on Oilseeds covering
groundnut and sesamum in 50 ha/125 acres area

covering 125 farmer fields in 6 cluster adopted
villages with budget outlay of ¥ 2, 89,375 lakh
with team members of Dr.G.Prasad Babu as Pl
and all SMSs as CO-Pls.

Fermented Organic Manure (FOM) Project

Demonstrations were conducted during Rabi
2025 on groundnut and chilli in farmers'’ fields of
the adopted villages of KVK, covering 10 farmers
over 10 acres, to assess the performance and
impact of FOM on soil fertility and crop yields over
the project period.

ICT Interventions

Initiatives on use of ICTs were taken up to
reach the unreached like NIRCA Chatbot, Digital
Farm School, mobile apps, social media, Kisan
Sarathi portal, TV& Radio Talks, short videos etc.
to transfer the latest technologies to the farmers
at grassroofs level.

NIRCA Chatbot: KVK, Kandukur developed
chatbot named NIRCA Chatbot. This chatbot
application helps farmers regarding mixing of
different insecticides, fungicides and combination
products (insecticide + fungicide) formulations for
all crops. The Chatbot is useful for all stakeholders
in agriculture including students, traders and
market.

ICAR-NIRCA {C
KRISHI VIGYAN KENDRA - KANDUKUR

NIRCA Chatbot
on
Chemical Compatibility

1.Insecticide x Insecticide compatibility
2. Insecticide x Fungicide compatibility b
3.Fungicide x Fungicide compatibility

Send Hi message to 9392884499 through WhatsApp or scan QR Code or
«click this link hitps: / /wa.me/93928844997text=Hi to activate the chatbot
on your phone
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Scientific Advisory Committee (SAC) meeting
for 2025-26

Organized SAC meeting under the
chairmanship of Dr. M. Sheshu Madhav, Director,
ICAR-NIRCA and Dr. Shaik N. Meera, Director,
ICAR-ATARI, Zone-X, Hyderabad on 30.4.2025.
Foundation stone for a new Farmers’ Building was
laid, an exhibition on KVK-promoted agripreneurs
and a Selfie Point were inaugurated, and the
upgraded Soil Testing Laboratory and Value
Addition Incubation Centre were inaugurated.

FPOs Nurtured

KVK, Kandukur is extending technical support
on nursery seedlings production on tobacco, chilli,
vegetables, seed production in paddy, blackgram,
millets, business plan preparation, supply chain
management, market linkages, online sale
platforms linkages to the following 5 FPOs.

S. No| Name of the FPO

1 Raithunestham Agriculture and Allied
Products Mutually Aided Cooperative
Society Ltd., Dubagunta, Pamuru
mandal, Prakasam district.

2 Skandhapuri Farmers Producers’
Company Ltd, Kandukur

3 Ulavapadu Mango Farmers Producers
Company Ltd., Ulavapadu

4 Harithaputra Vegetables and Millets
Farmers Producers Company Ltd., VWV

Palem
5 Pakala Fish Farmers Producers
Cooperative Society Ltd.,

Singarayakonda

KVK, Kandukur organised 32 capacity-

building training programmes on best
management practices such as Integrated Pest
Management (IPM) and Integrated Disease
Management (IDM) in tobacco, chilli, cotton, rice,
chickpea and red gram, along with IPM, INM and
ICM in field crops, STBFA, soil health
management, ICT-based information sources, etc.
Trainings were also conducted on value addition
to millets, fruits and vegetables, pro-tray vegetable
seedling production, orchard management, value
addition to prawns, and allied enterprises,
benefiting 2,350 farmers and farm women from
16 villages of 12 mandals.

Skill Development trainings

Organized skill development trainings of 3—
5 days’ duration for farm men-women and rural
youth on mushroom production and honey bee
production, along with drudgery-reducing tools
and equipment, post-harvest processing and value
addition to turmeric rhizomes, etc. The
programmes were conducted in five villages across
three mandals and benefited 428 farm men-
women and rural youth, enhancing skills,
productivity, and income-generation opportunities.
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In-service trainings: Organized 5 in-service
trainings to RSK VAAs, MAOs, AEOs, VHAs and
ADAs during 2025, covering 483 participants
from 28 mandals of Prakasam district on Good
Agricultural Practices in cereals, pulses, oilseeds,
commercial crops, horticulture crops and livestock.

Farmers Field School (FFS): Organized FFSs in
redgram, groundnut, paddy, tobacco, chilli and
rice crops in KVK-adopted villages to demonstrate
Good Agricultural Practices and transfer the latest
production and cost-reduction technologies to
farmers.

P R il .
Research-Extension-Farmers interface (REFI)
meeting: KVK, Kandukur has organized 6 REFI
meetings in KVK-adopted villages and addressed
the queries raised by farmers on plant protection,
nutrition, IPM and IDM practices, postharvest
processing, value addition, and marketing.

Entrepreneurs promoted

1. Maneesha Millet Bakery, Kandukur — Mr. Y.
Lakshmi Narasimha Reddy

2. Swachhata Wooden Cold Pressed Oils,
Kandukur — Mr. E. Ventakeshwarlu

Important days celebrated: Organized the
National Farmer’s Day and VB G RAM G
programme at KVK, Kandukur. Farmers were
briefed on the significance of National Farmer's
Day and the VB G RAM G Bill and its benefits.

v ‘ f“i‘:é "
A =" B

Internship/RAWE: A total of 33 students
undertaken internship under Student READY
programme during 2025.

Scheduled Caste Sub Plan (SCSP)

KVK, Kalavacharla and Kandukur
implemented the SCSP programme during 2025
with a focus on livelihood enhancement,
nutritional security and promotion of sustainable
agricultural and allied activities among Scheduled
Caste beneficiaries and distributed the critical
inputs.

WH3IGY - T aifdifoas HY sregRiene Fzenar aiftfes aferdeer 2025
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Awards and Recognitions

Dr. M Sheshu Madhav, Director, ICAR-NIRCA
received Rashtriya Krishi Vigyan Puraskar 2025
under the category of ‘Outstanding Inter-
Disciplinary Team Research in Agriculture,
Agricultural Education, Extension and Allied
Sciences 2025’ on 16.07.2025 by the ICAR
and Union Minister of Agriculture and Farmers’
welfare, Gol at New Delhi, India.

Dr. M Sheshu Madhav, Director, ICAR-NIRCA
was elected as Fellow of The National Academy
of Sciences India (NASI) in the year 2025 on
09.12.2025 ot lIT, Guwahati for his pioneering
work involving Plant molecular biology,
agricultural biotechnology, host-pathogen
interactions.

Dr. J. Poorna Bindu, Senior Scientist, Division
of Crop Management received the
‘Distinguished Scientist Award’ in International
Conference on “Global Research Initiatives for
Agriculture, Science and Technology”
organized by IGKV, Raipur during 20-
22.01.2025 in hybrid mode.

Dr. Namita Das Saha, Senior Scientist, Division
of Post Harvest & Value Addition received ‘All
India Best Publication Award-2024" by
SADHANA, Himachal Pradesh; on
19.02.2025.

Dr. Anindita Paul, Scientist, Division of Post
Harvest & Value Addition as a Nodal officer,
Management Representative of ISO of the
institute received 1SO: 9001:2015 certificate
for the first time on the name of ICAR-NIRCA
with revision of scope and quality policy on
17.04.2025.

Dr. T Kiran Kumar, Senior Scientist, Division of
Crop Management received best oral
presentation award in “National seminar on
Climate smart innovations to address the
current agronomic challenges” organized by
the AP chapter of Indian Society of Agronomy,
ANGRAU, during 27-28.06.2025 at RARS,
Tirupathi, Andhra Pradesh.

Dr. M. Kumaresan, Principal Scientist
(Agronomy) , ICAR NIRCA, Research station,
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Vedasandur, received the “Best service award”
from the District Collector, Dindigul on
15.08.2025.

Dr. K. Suman Kalyani, Principal Scientist,
Division of Post Harvest & Value Addition
announced as Best Scientist Award — (Food
Technology), 2024 by Eruvaka Foundation
during Kisan Matotsav-2025 at KL University,
Guntur, AP dated on 26.09.2025

Dr. J. Poorna Bindu, Senior Scientist, Division
of Crop Management received CSIR-Partial
Finance Assistance (PFA) to participate in oral
presentation during CORESTA Agro Phyto
Conference 2025 (28.09.2025 to
02.10.2025) at Surabaya, Indonesia.

Dr. B. Hema, Scientist, Division of Post Harvest
& Value Addition received ICSSR, CSIR travel
grants fo participate in oral presentation during
“CORESTA Agro Phyto Conference 2025
(28.09.2025 to 02.10.2025) at Surabaya,

Indonesia.

Dr. Anindita Paul, Scientist, Division of Post
Harvest & Value Addition awarded CSIR- Partial
finance assistance grant to participate in oral
presentation during CORESTA AP conference
2025 (28.09.2025 to 02.10.2025) at
Surabaya, Indonesia.

Dr. G. Prasad Babu, Senior Scientist and Head,
ICAR-NIRCA-Krishi Vigyan Kendra, Kandukur
received ‘Best Scientist Award’ for the year
2025 from Dr. M. Venkaiah Naidu, former
Vice-President of India on 26.10.2025
instituted by Rythunestham Foundation, Guntur,
Andhra Pradesh.

Dr. Namita Das Saha, Senior Scientist, Division
of Post Harvest & Value Addition received
‘Distinguished Scientists Award-2025" by
National Environmental Science Academy
(NESA), New Delhi, India on 14.11.2025.

Dr. Namita Das Saha, Senior Scientist, Division
of Post Harvest & Value Addition received ‘Gold
Medal Award-2025’ by Soil Conservation
Society of India (SCSI), NASC, New Delhi, India
on 07.12.2025.

ICAR - NIRCA Annual Report 2025
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Dr. M Sheshu Madhav, Director, ICAR-NIRCA - Dr. M Sheshu Madhav, Director, ICAR-NIRCA -
Rashtriya Krishi Vigyan Puraskar 2025 Fellow of NASI

Dr. Anindita Paul, Scientist - Dr. T Kiran Kumar, Senior Scientist -

ISO: 9001:2015 certificate Best Oral Presentation Award

.
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Dr. M. Kumaresan, Principal Scientist - Dr. K. Suman Kalyani, Principal Scientist -
Best Service Award Best Scientist Award

Dr. Namita Das Saha, Senior Scientist -
Gold Medal Award 2025
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Dr. J. Poorna Bindu, Senior Scientist - Dr. B. Hema, Scientist - Dr. Anindita Paul,
Participation in CORESTA Conference Participation in CORESTA Conference Scientist - CSIR partial
finance assistance
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Linkages and Collaborations

ICAR-National Institute for Research on
Commercial Agriculture (formerly ICAR-Central
Tobacco Research Institute) established in 1947
has been conducting research on myriad aspects
of different tobacco types grown in India and also
coordinates one All India Network Project on
Tobacco and two KVKs. In its pursuit to provide
research back-up for Indian tobacco by
developing high yielding tobacco varieties,
environmentally sustainable region specific agro-
technologies, diversified uses of tobacco and
technology outreach activities, the institute has
developed strong linkages with various
organizations at regional and national level.
ICAR-NIRCA developed linkages with ICAR
organizations like NBPGR, New Delhi; IISR,
Kozhikode; NAARM, Hyderabad; IIVR, Varanasi;
DMAPR, Anand; IIOR, Hyderabad; NRCG, Pune;
CRIDA, IIMR, Hyderabad & IIRR, Hyderabad;
CIAE, Bhopal and NBAIR, Bangalore etc.

ICAR-NIRCA is already having 66
collaborations with different organizations from
different parts of the country. In the year 2025 it
has signed twenty-two (1943 MoU+MoA) MoUs:
four with Tobacco Board, Guntur; two with
universities namely Pandit Jawaharlal Nehru
College of Agriculture and Research Institute,
Pondicherry; Mangalayatan University, Aligarh;
one with Nutrieville Crop Sol. LlIp, Bangalore for
commercialization of technology; one with
institute CSIR-CISO, Chandigarh; fourteen (11+3)
with private firms viz., DSR Creations LLP, Delhi,
Eldorado Agritech, Hyderabad, Fertis India Pvt,
Hyderabad, GPI, Guntur (2), Krishna Agro Bio
products Ltd, Hyderabad, MillC Ltd, Hyderabad,
Owl techno, Hyderabad, Surinova,
Chennai, Syngenta, Pune (2), Elitecon
International Limited, Delhi, Philip Morris India,
New Delhi (2) and 1000 Farm Agri Tech Pvt. Ltd.,
Tirupathi.

h.
H. | wedrlt woid a1

Sl. | Name of the Collaborating
No | Agency

fafafer

Project title/Activity

a) National Institutes/Organizations/Agricultural Universities/Private organizations

1.

Tobacco Board, Guntur

On Farm trials, Frontline demonstrations, Training
programmes, Diagnostic visits and Collaborative projects

2. | Bureau of Indian Standards, Development of Indian standards for tobacco and
New Delhi tobacco products
3. | Protection of Plant Varieties and DUS characterization and registration of FCV and
Farmers Rights Authority, New Delhi| bidi tobacco varieties
4. |ICAR-National Bureau of Plant National Active Germplasm Site (NAGS), Import of
Genetic Resources, New Delhi tobacco germplasm and maintenance/ Ashwagandha
germplasm
5. |Indian Meteorology Dept., Pune Maintenance of meteorological observatories at different
stations
6. | ICAR-National Research Centre for | Pesticide residue analysis
Grapes, Pune
7. | Indian Institute of Spices Research, | Network Project on “Phytochemicals and High value

Kozhikode

compounds” in turmeric
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and Technology,
Bhubaneswar

h.

¥, | wegartt goie @1 9 Tfafafer

SI. | Name of the Collaborating Project title/Activity

No| Agency

8. | CSIR-Indian Institute of Chemical Bio active compounds and tobacco waste utilization
Technology, Hyderabad

9. | CSIR CISO, Chandigarh Functional electronic taste sensor for Chilli hotness

detection

10. [ lIT-Bombay Collaboration in CSIR project

11.| ICMR-National Institute of Pre-clinical efficacy and safety evaluation of Refined
Nutrition, Hyderabad tobacco seed oil

12.| ICAR-Central Institute of Agriculture | Inter-institutional project
Engineering, Bhopal

13.| ICAR- National Bureau of All India Coordinated trials on biological control
Agricultural Insect Resources,
Bengaluru

14.| a-IDEA of ICAR-NAARM, Agri-preneurship for Innovation Development
Hyderabad of Entrepreneurship in Agriculture

15.| ICAR-IIVR, Varanasi All India Coordinated trials on Chilli (Voluntary Centre)

16.| AICRP on Medicinal and Aromatic | All India Coordinated trials on Ashwagandha
Plants and Betelvine - ICAR-DMAPR, | (Voluntary Centre)
Anand

17.| AICRP on Oilseeds — ICAR-IIOR, All India Coordinated trials on Castor (Voluntary Centre)
Hyderabad

18. | State Department of Agriculture Development of technologies related to different tobacco,

types and technology dissemination

19.| Gujarat Agricultural University, Coordinated trials on tobacco
Anand

20. | University of Agricultural Sciences, | Coordinated trials on tobacco
Dharwad

21.| University of Agricultural and Coordinated trials on tobacco
Horticultural Sciences, Shimoga

22.| Chandra Shekhar Azad University off Coordinated trials on tobacco
Agriculture and Technology,
Kanpur

23.| Odisha University of Agriculture Coordinated trials on tobacco
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Sl.
No

wEartt ToiRil &1 M

Name of the Collaborating
Agency

fafafer

Project title/Activity

24.

M/s. ITC Ltd. ABD-LTD

M/s. Godfrey Phillips India Ltd.

M/s. VST Industries Ltd.

M/s. Fertis India Ltd. Indian Tobacco
Association

M/s. Gujarat Boron Derivatives Pvt. Lid.

M/s. Krishna Agro Bio Products Pvt. Ltd.

M/s Alliance One Industries IndiaPvt.Ltd.

M/s RJ Technoquips, Hunsur,
Karnataka

M/s M R Biochem Pvi. Ltd., Hyderabad

M/s SS Enterprise, Gollaprolu, East
Godavari, Andhra Pradesh

M/s Veerabhadra Rao, Anakapalli,

Andhra Pradesh

M/s Nutrieville Crop Sol. LIp, Bangalore

M/s Braintree Consulting & Business

Services LLP, Hyderabad

M/S KALAGA Herbal Research
Labs Private Limited

M/S MIlIC Lid, Hyderabad,

M/S Owl techno, Hyderabad,

M/S Surinova Pvt. Ltd., Chennai

M/s Syngenta India pvt ltd

M/s IFFCO, IFFCO sadan, Saket Place,
New Delhi.

M/s Bayer, Thane, Maharastra

M/s DSR Creations LLP, Delhi,

M/s Eldorado Agritech, Hyderabad

IOCL, TAPSO, Moosapet, Hyderabad

M/s Elitecon International Limited, Delhi

M/s Philip Morris India, New Delhi

Grameen Foundation India, Pvt. Ltd,
New Delhi

DPMU of APCNF, Rajahmundry

M/s 1000 Farms Agritech. Pvt. Ltd.,
Tirupathi

Research and development activities

25.

Adikavi Nannaya University,
Rajahmundry

Students training, Post Graduation and Doctoral Research

Programmes

26.

Dr.Y.S.R. Horticultural University,
Venkataramannagudem

Post-Graduation and Doctoral Research Programmes

27.

Acharya N G Ranga Agricultural
University, Guntur

Post-Graduation and Doctoral Research Programmes

28.

Tamil Nadu Agricultural University,
Coimbatore

Students training, Post Graduation and Doctoral Research

Programmes

29.

Pandit Jawaharlal Nehru college of
Agriculture and Research Institute,
Pondicherry

Post-Graduation and Doctoral Research Programmes
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h.
¥, | wegartt goie @1 9 Tfafafer
Sl. | Name of the Collaborating Project title/Activity
No| Agency
30.| Mangalayatan University, Post-Graduation and Doctoral Research Programmes
Aligarh
31.| Sri Konda Lakshman Telangana Students training, Post Graduation and Doctoral Research
Horticulture University, Mulugu Programmes
32.| Yogi Vemana University, Kadapa Students training, Post Graduation and Doctoral Research
Programmes
33.| NIFTEM, New Delhi Students training, Post Graduation and Doctoral Research
Programmes
34. | Vignan University, Guntur Students training, Post Graduation and Doctoral Research
Programmes
35. | Siksha ‘O" Anusandhan (A deemed | Students training, Post Graduation and Doctoral Research
to be university), Bhubaneswar Programmes
36.| Mangalayatan University, Students training, Post Graduation and Doctoral Research
Jabalpur Programmes
37.| Uttar Banga Krishi Viswavidyalaya, | Students training, Post Graduation and Doctoral Research
Pundibari, Cooch Behar Programmes
International Institute
38.|ISO-TC126, Berlin, Germany Development of international standards for tobacco and
tobacco products
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All India Network Project on Tobacco

All India Coordinated Project on Tobacco was
established by ICAR during 1970-71 with the
headquarters at Anand (Gujarat) which was
subsequently shifted to [ICAR-NIRCA,
Rajahmundry, Andhra Pradesh on 16-08-1998
and was renamed as All India Network Research
Project on Tobacco and kept under the
administrative control of the Director, ICAR-NIRCA,
Rajahmundry.

Atotal number of 14 centres (3 Main centres,
7 sub-centres and 4 voluntary centres) are
functioning at present. The three main network
centres of AINPT are located at Rajahmundry,
Shivamogga and Anand; the seven sub-centres
at Nipani, Nandyal, Berhampur, Araul, Dinhata,
Guntur and Hunsur. AINPT Co-ordination Unit at
Rajahmundry co-ordinates activities of all the
centres and monitors the research programmes
through four Project Investigators located at ICAR-
NIRCA, Rajahmundry. It also co-ordinates with
ICAR on all the administrative, financial and
research issues related to the coordinating centres
and ensure implementation of all the mandated
programmes as per the guidelines of ICAR.

Mandate

Tobacco improvement through co-ordinated
multi-disciplinary and multi-location research on
different tobacco types (FCV, Bidi, Burley, Natu,
Chewing and Hookah etc.) grown in their
respective niche areas in the country.

Important activities

e A total number of 13 tobacco lines in FCV, 06
lines in Bidi, 03 in Rustica and 02 in Chewing
(repeat) were evaluated in IVT/IHT.

® A total of 10 tobacco lines in FCV, 03 lines in
Bidi, 03 lines in Natu, 02 lines in Rustica were
evaluated in AVT-1 and 02 lines in Bidi, 03 lines
in Rustica were evaluated in AVT-II.

e A total of 6 entries viz., FCHH-2 (FCV), ABD-
241, NyBTH-152, NyBTH-157, NyBTH-171
(Bidi) and AR-184 (Rustica) were evaluated
under OFT.

e Collected IVT proposals of different tobacco
types, constituted the Technical Programme for
Initial Varietal/Hybrid Trials of FCV and Non-
FCV tobacco types, IVT/IHT seed supplied to
all the concerned centres.
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® The XXVII Workshop of All India Network Project
on Tobacco (AINPT) was held in hybrid mode
at Keladi Shivappa Nayaka University
Agricultural and Horticultural Sciences,
Shivamogga, Karnataka during 16-17th
September, 2025. Dr. D. K. Yadava, DDG (CS)
was the Chief Guest and Dr. Prasanta K. Dash,
ADG (CC), as the Guest of Honour, Dr. R.C.
Jagadeesha, Vice Chancellor, KSNUAHS,
Shivamogga, Dr. R.K. Singh, Dean, RLB CAU,
Jhansi, Uttar Pradesh, and Former ADG (CC),
ICAR, New Delhi; Dr. M. Sheshu Madhay,
Director, ICAR-NIRCA and Project Coordinator,
AINPT and officials from ICAR, scientists from
various research centres, SAU representatives,
farmers, Principal Investigators of all the
disciplines and industry experts participated.

® Four tobacco varieties viz., CTRI-Navya (FCH-
2), Sahyadri Swarna (FCS-4), 1353 (FCRH-11)
(LSTC-9) and DTV-9 (NBD-316) were notified
by 93 Central Variety Release Committee
(CVRQC).

® One tobacco variety viz. Nandyala Pogaku-2
(ABD-132) was notified in the 94" CVRC.

® AVarietal Identification Committee (VIC) meet-
ing was held on 16-09-2025 ot Keladi
Shivappa Nayaka University of Agricultural and
Horticultural Sciences, and it was recom-
mended that the proposal for the tobacco hy-
brid FCHH-2 to be resubmitted with additional
multi-locational trials.

RESEARCH ACHIEVEMENTS
CROP IMPROVEMENT

Rajahmundry

® In IVT, among the thirteen entries evaluated
with checks, IET-124 and IET-128 has recorded
significantly superior green leaf yield, cured leaf
yield, bright leaf yield and grade index over
the better control CTRI Sulakshana. The entries
I[ET-125 and IET-132 along with controls CTRI
Sulakshana and CTRI Sreshta have recorded
TMV resistant reaction.

® [n AVT-l, among the ten entries evaluated with
checks, FCR-71 and FCR-73 have recorded
significantly superior green leaf yield, cured leaf
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yield, bright leaf yield and grade index over
the better control CTRI Sulakshana. The entries
FCR-71, FCR-72, FCR-73, IET-101 and IET-102
along with controls CTRI Sulakshana and CTRI
Sreshta have recorded TMV resistant reaction.

Jeelugumilli

In IVT on FCV tobacco, among the 13 entries
(IET-124 to IET-136) evaluated the tested entries
IET-126 & IET-127 recorded significantly higher
leaf yields and grade index values than CTRI-
Naveena and proposed for advancing to AVT
trials.

In advanced varietal/hybrid Trial-I on FCV
tobacco, the entry IET-107 recorded
numerically higher green leaf (17139 kg/ha),
cured leaf (2988 kg/ha) and grade index
(1807) than control, CTRI Naveena and none
of the entries were found significantly superior
to controls.

In AVT-l on natu tobacco, conducted with 3
entries (IET118, IET 119, IET 121), the entry
IET-119 recorded significantly higher green leaf
yield (9063 kg/ha), cured leaf yield (1529 kg/
ha), Melimi (919 kg/ha) and Gulla (610 kg/
ha) an improvement of 19%, 23%, 23% and
22% over better control, Kommugudem,
respectively.

Guntur

In the Initial Varietal Trial on FCV tobacco, four
entries viz., IET-131, IET-133, IET-124 and IET-
128 have performed better with significant high
green leaf, cured leaf, bright leaf yields and
also grade index over other test entries and
checks.

In advanced varietal Trial-1 on FCV tobacco,
among ten lines evaluated, IET-103 and IET-
109 performed better than other test entries
and four checks in respect of yield and quality.

In advanced trial-1 on natu tobacco, out of
three lines tested, the performance of two lines,
IET-119 and IET-121 was significantly superior
to check, WAF in respect of yield and quality.

Chemical quality parameters viz., nicotine,
reducing sugars and chlorides were within the
permissible limits in all the entries tested under
AVT- FCV & AVT natu tobacco including checks

Kandukur

Entry, FCK-10 recorded significantly higher
cured leaf yield and grade index compared to
checks in AVT-Il. FCK-10 recorded 11% higher

cured leaf yield (2157kg/ha) and 8% grade
index (1578) over the check, Siri (1917 kg/ha
cured leaf and 1458 grade index) respectively.
FCK-10 is proposed for bulk trials in
comparison to CTRI Shresta.

e Under laboratory screening of KRB-3 entry for
Aphid tolerance showed that, the least growth
rate for aphids was recorded with KRB-3 (0.39)
in comparison with CTRI Sulakshana (0.47).
The highest growth rate was observed in Lanka
tobacco (0.52).

Hunsur

® InAVTI, entries IET-107 and IET-109 recorded
significantly higher cured leaf yield over all the
three checks while the entry IET-110 recorded
significantly high yield over check Kanchan
only.

® Leaf nicotine and total reducing sugars of all
the entries were well within the limits while
chlorides were on higher side.

Shivamogga

® |In Initial Variety/ Hybrid Trial of FCV tobacco,
out of thirteen test entries evaluated, |IET-132
(1648 kg/ha, 24.6%), IET-134 (1632 kg/ha,
23.4%), IET-128 (1610 kg/ha, 21.7%), and IET-
125 (1516 kg/ha, 14.6%) recorded higher
cured leaf yield (CLY) over the best check
Sahyadri (1323 kg/ha).

® |n Advanced Variety Trial-I of FCV tobacco, out
of five test entries evaluated, IET-104 (1986
kg/ha) recorded significantly superior CLY (kg/
ha) (23.5% higher) compared to the best check
FCS-4 (1608 kg/ha).

® |n Observation Trial-Il of FCV tobacco, out of
five test entries evaluated, TB-100 xXTB-102
(Sel-5) (1417 kg/ha, 37.8%), NLST-2 x FCH-
221 (Sel-1) (1334 kg/ha, 29.8%), and TB-70
X TB-102 (Sel-2) (1197 kg/ha, 16.4%)
recorded higher CLY over the best check FCS-
4 (1028 kg/ha).

® |n Observation Trial-I of FCV tobacco, out of
ten test entries evaluated, FCS 23-6(1801 kg/
ha) recorded 8.9% higher CLY compared to
best check FCS-4 (1653 kg/ha).

® |n Multi-Location Trial of FCV tobacco, out of
nine test entries evaluated, FCR-68(1850 kg/
ha, 57.7%), FCK-10 (1707 kg/ha, 45.5%), ST-
8, (1581 kg/ha, 34.8%), FCK-9 (1494 kg/ha,
27.4%), ST-6 (1490 kg/ha, 27.0%), FCH-1
(1489 kg/ha, 26.9%), FCH-2 (1482 kg/ha,
26.3%), and ST-1 (1420 kg/ha, 21.1%)
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recorded higher CLY compared to best check
Sahyadri (1173 kg/ha).

Anand

Out of six entries tested in IVT on bidi tobacco,
none of the entries were significantly superior
over better check GABT11 (3723 kg/ha) for
yield. None of the lines under testing were free
from leaf curl and tobacco mosaic virus
diseases.

The line IET- 113 and checks A 119, GT 7,
MRGTH 1 and GABT 11 were free from
tobacco mosaic virus disease in AVT-l on bidi
tobacco.

Among the three entries evaluated in IVT on
Rustica tobacco, entries IET-143(4004 kg/ha)
and IET 144 (4648 kg/ha) had significant
superiority over the best check GC 1 (3206
kg/ha) for cured leaf yield.

Among the two entries evaluated in AVT-l on
Rustica tobacco, the entry IET-116 (3647 kg/
ha) was found significantly superior over the
best check GC 1 (3103 kg/ha) for cured leaf
yield.

Nipani

In AVT-1l the test entry ABD-239 (1099 kg/ha)
registered numerically higher leaf yield over
the popular check A-119 (1091 kg/ha).

In AVT-l the test entry IET-113 (1796 kg/ha)
registered significantly higher leaf yield
compared to best check NBD-316 (1514 kg/
ha).

The test entries, IET-137, IET-138, IET-139, |ET-
140 & IET-141 recorded statistically on par

cured leaf yield compared to the best check
NBD-209 (1249 kg/ha).

In the Station Trial the test entry KS-15 (633
kg/ha) has registered higher leaf yield followed
by KS-13 (610 kg/ha) and KS-1 (547 kg/ha).

In the SVT the test entry NBD-407 (2491 kg/
ha) has registered significantly higher leaf yield
than the check Vedaganga-1 (1479 kg/ha) and
proposed for IVT 2025-26.

In SVT (R) the test entry NBD-360 (1563 kg/
ha) has registered significantly higher leaf yield
than the best check NBD 209 (1018 kg/ha)
and proposed for IVT 2025-26.

PVT: NBD-430 (3747 kg/ha), NBD-415 (2832
kg/ha) and NBD 426 (2675 kg/ha) have
recorded significant superiority for the leaf yield
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over the best check NBD 209(2347 kg/ha).

PHT: The test hybrid, NBTH-1121 (MS GT-5 X
NBD-343) has recorded highest leaf yield
(1967 kg/ha) over the best check NBD 209
(1167 kg/ha).

Nandyal

Only one bidi tobacco entry, IET-142 (2026
kg/ha) was contributed for testing under IVT
on bidi tobacco coordinated trials.

Pooled (2023-24 and 2024-25) analysis of
AVT-Il on bidi tobacco cured leaf yield
performance of the entry ABD-239 (1724 kg/
ha) has recorded significantly higher cured leaf
yield, showing a 14.7% improvement
compared to the best check, Nandyal Pogaku-
2 (1503 kg/ha).

On-farm trial on bidi tobacco: NyBTH-152
recorded higher mean cured leaf yield (2594
kg/ha), showing 20.4% increase over the best
check, Nandyal Pogaku-2 (2154 kg/ha).
NyBTH 157 (2409 kg/ha) and NyBTH-171
(2400 kg/ha) also performed well, with yield
advantages of 11.8% and 11.4%, respectively,
over Nandyal Pogaku-2 (2154 kg/ha).

OVT-ll on bidi tobacco: The entry NyBD-91
(1793 kg/ha) recorded significantly higher
cured leaf yield over the check, Nandyal
Pogaku-1 (1619 kg/ha), showing an
improvement of 10.7%.

OVT Il on natu tobacco: The entry NyNT-103
(1430 kg/ha) recorded significantly higher
cured leaf yield, while NyNT-98 (1317 kg/ha)
recorded on-par cured leaf yield, showing an
improvement of 17.4% and 8.1%, respectively,
compared to the best check, Bhairavi (1218

kg/ha).

Berhampur

In Advanced Varietal Trial-1, two test entries,
I[ET-119 (2711 kg/ha) and IET-121 (3250 kg/
ha) produced significantly higher cured leaf
yield than check variety Gajapati with a yield
advantage of 3.2 and 23.12% respectively.

In exploratory trial on Rustica tobacco the three
years, pooled data revealed that variety, DCT-
5 emerged as the most consistent and high-
yielding variety with the highest overall mean
yield (1972 kg/ha) and stable high % 10C
values across all years, indicating strong
adaptability and resilience.

In Exploratory trial on jati tobacco, pooled data
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revealed that the variety, Chama emerged as
the most consistent performer with the highest
mean cured leaf yield (2977 kg/ha) and a
strong % IOC in both years (38.5% in 2023
and 25.4% in 2024).

In the Burley tobacco exploratory trial
conducted with genotypes, YB-22 and Banket
A1 maximum cured leaf yield was produced
by YB-22 (3587 kg/ha) followed by Banket A1
(2787 kg/ha).

Araul

In IVT the entries IET-144 and IET-145 showed
significant superiority for cured leaf yield over
the best check variety Azad Kanchan.

In AVT-1, entries IET-116 and IET-117 showed
significant superiority over check Azad Kanchan
for cured leaf yield with yield improvement of
20.85% and 14.13%, respectively.

In the pooled leaf analysis over two seasons
(rabi 2023-24, 2024-25), entry ArR-105
found significantly superior over the check.
Azad Kanchan and SK-417 in AVT-Il with yield
superiority of 20.88% and 25.27% respectively.

The entries ArR-129 & ArR-131 showed
significant superiority over check Azad Kanchan
in PYT-Il trial with yield improvement of 23.60%
and 17.08% respectively and nominated for
IVT conducted during Rabi 2025-26.

Dinhata

Among the entries tested in IVT on Rustica
tobacco, entry IET-143 was found superior in
respect of cured leaf yield, first-grade leaf. The
quality leaf was found to be highest in DD-
437.

Test entry IET-116 tested in AVT-l on Rustica
tobacco, was found superior in respect of cured
leaf yield, first grade leaf and quality leaf.

Among the 3 entries tested in AVT-1l on Rustica
tobacco, AR-182 was found superior in terms
of yield. AR-184 and ArR 105 were found
superior to the check DD 437 and Dharla in
terms of cured leaf yield.

Among the 2 entries, in IVT on chewing
tobacco, IET-122 was found best in respect of
cured leaf yield, first-grade leaf. The highest
quality leaf was obtained in IET-123.

Ladol

In the three state trials, IET (ST-1), PYT (ST-2)
and LSVT conducted involving 32 genotypes,

LR 22-5, LR 24-10, LR 24-6 and LR 24-4 were
found promising with significantly higher cured
leaf yield.

In the IVT on Rustica tobacco, the entry IET-
144 was found promising with significantly
higher cured leaf yield.

Germplasm involving the 295 genotypes/
varieties comprising both indigenous and exotic
materials were regenerated and six single and
two multiple crosses were made.

Vedasandur

In the IVT(R) IET-122 and IET-123 had
significantly higher total and first-grade cured
leaves than the check varieties.

CROP PRODUCTION & AGRIL. CHEM. &
SOIL SCIENCE

Rajahmundry

Application of 100% RDF (50:50:50 kg ha")
at 15 days before planting + soil application
of Ghana jeevamrutha @ 1 t/ha at the time of
planting + soil application of Jeevamrutha @
500 I/ha for 03 times at an interval of 15 days
starting from 15 DAP + KNO, @ 2% at 45
and 55 DAP found to perform significantly
superior over other treatments.

Shivamogga

Sowing of leafy and root vegetables viz.,
Amaranthus, Palak, Radish and flower crop
Marigold on the ridge and in alternate rows of
FCV tobacco recorded additional yield of these
crops without affecting the main crop yield.
However, yield obtained from intercrops was
low (If calculated by converting to their 100%
population) compared to yield recorded in the
package of practices of the university (Sole
planting of respective crops).

Inter-cropping of groundnut in alternate rows
of FCV tobacco for increased tobacco cured
leaf yield, additional intercrop yield and
monetary advantage over the sole crop of FCV
tobacco.

Anand

In middle Guijarat, the bidi tobacco variety
GABTH 2 found superior over GT 7 with the
highest yield attributes and cured leaf yield.
Application of 180-50-50 kg NPK/ha gave
numerically maximum cured leaf yield. The
highest nicotine content was observed in variety
GABTH 2 as compared to GT 7.
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The Rustica tobacco variety GC 1 with
application of 200-50-00 kg NPK/ha found
superior over GCT 3 with the highest cured
leaf yield in middle Gujarat.

In a trial on evaluation of pre and post
emergence herbicides for weed management
in bidi tobacco, results revealed that
significantly lower weed density and dry
biomass of total weed at 30 & 60 DATP and at
harvest and Weed control efficiency were
observed but it remained at par with treatment
T2 (Pre-plant application of sulfentrazone
39.6% SC @ 0.30 kg a.i./ha).

Nandyal

Kharif cultivation of sorghum as a sequence
crop with tobacco along with Neemcake
application at 30 DAT and hand removal of
Orobanche recorded higher green leaf yield
(12688 kg/ha), cured leaf yield (2425 kg/ha),
net returns R161650/ha) and B:C ratio (2.14)
which was significantly on par with Green
manuring of black sesame-tobacco, neem
cake application at 30 DAT and Hand removal
of Orobanche.

Weed free check recorded higher cured leaf
yield (3523 kg/ha) and lower weed density.
Among the herbicidal treatments Pre-plant
application of Sulfentrazone 39.6% SC @
0.25kg ai/ha (1.5 ml/litre) + Post emergence
(PoE) application of Quizalofop ethyl 5 EC @
50 g ai/ha recorded highest cured leaf yield
(3156 kg/ha) whereas net returns 3304625/
ha) and B: C ratio (3.38).

Nipani

Pre-plant application of sulfentrazone 28%+
Clomazone 30 WP @0.28 kg +0.30 ai/ha
a.i/ha (2.0 g/litre) + Post emergence (PoE)
application of Quizalofop ethyl 5 EC @ 50 g
ai/ha recorded significantly highest bidi
tobacco yield and less number of weed
population .

The treatment integrated management of
Orobanche in bidi tobacco where Sunnhemp
was used as a green manure before planting
tobacco with neem cake application to tobacco
at 30 DAP followed by hand removal of
Orobanche produced maximum leaf yield of
1602 kg/ha as compared to fallow tobacco +
Non removal of Orobanche (1127 kg/ha).

Water logging of tobacco continuously for 6
days recorded lower yield and quality than 2

100

days or 4 days. Among foliar sprays, KNO,
foliar spray @1% after water stagnation and
S4: KNO, spray @ 2% after water stagnation
significantly recorded more yield as compared
to control.

® The bidi tobacco planted during Il fortnight of
August produced a maximum leaf yield of
1710 kg/ha as compared to bidi tobacco
planted during | fortnight of October (1430
kg/ha), Il fort night of October (1310 kg/ha)
and | fort night of November (900 kg/ha).
Delayed planting of tobacco reduced the yield
and increased the disease incidence.

Araul

® The higher tobacco equivalent yield recorded
by Wheat (2995 kg/ha) followed by Mustard
(1610 kg/ha). Wheat crop recorded highest
monetory returns of (X 68,310) with benefit
cost ratio of 1.50.

e The various vegetables grown along with
tobacco showed that Potato (2010 kg/ha),
Onion (2020 kg/ha) and garlic (2065 kg/ha)
recorded maximum vegetable yield and
suppressed growth and yield of tobacco (3620
kg/ha).

Vedasandur

® Application of farm yard manure 15 days
before planting + RDF (125:50:50 kg NPK/
ha) + KCI sprayed at concentration of 2% at
45 and 60 DAP over the control (FYM 12.5 t/
ha 15 days before planting + RDF) increased
total cured leaf yield by 6.2%. Higher net return
of ¥ 1,25,766/ha was recorded with RDF
(125:50:50 kg NPK /ha) + Ghana
jeevamrutha @ 1 t/ha (soil application at the
time of planting) + Jeevamrutha @ 500 I/ha
(Soil application for 3 times at an interval of
15 days from 15 DAP.

® Tobacco planted succeeding sesame with neem
cake application at 30 days after planting and
hand weeding at 90 days was recommended
for Orobanche management.

CROP PROTECTION
Jeelugumilli

® Among the different modules evaluated against
sucking pests, IPM module (Sorghum border
crop + setting up of yellow sticky traps @ 25/
ha + one spray of NSKE 2% at 30 DAP + one
spray of Lecanicillium lecanii @ 3 x 10'2 CFU/
ha at 45 DAP + one spray of afidopyropen 50
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DC @ 0.03% at 60 DAP) was found to be
superior in aphid management (63.60 aphids/
plant) compared to chemical module (One
spray of imidacloprid 17.8 SL @ 0.03 % at 30
DAP + one spray of pymetrozine 50 WG @
0.04 % at 45 DAP + one spray of flonicamid
50 WG @ 0.04 % at 60 DAP) which recorded
71.08 aphids/ plant in comparison with
untreated control plots (182.84 aphids/plant).

e The IPM module recorded least whitefly

population (3.80/ plant), and lowest TLCV
incidence (6.08%) and highest cured leaf yield
(1825 kg/ha) over chemical module and
untreated control.

Guntur

® [PM module for sucking pests consisting of

sowing two rows of sorghum as border/barrier
crop one week before planting of tobacco;
setting up of yellow sticky traps @ 25/ha; one
spray of NSKE 2% at 30 days of planting (DAP);
one spray of Lecanicillium lecanii @ 3% 10"
CFU/ha at 45 DAP and one spray of
afidopyropen 50 DC @ 0.03% at 60 DAP
exhibited 79.78% reduction of infestation by
tobacco whitefly (leaf curl), cent per cent
reduction of aphid infestation with 13.24%
increase of cured leaf yields over untreated
control.

Chemical control module consisting of one
spray of imidacloprid 17.8 SL @ 0.03% at 30
DAP; one spray of pymetrozine 50 WG @
0.04% at 45 DAP and one spray of flonicamid
50 WG @ 0.04% at 60 DAP reduced leaf curl
infestation by 75.53%, aphid infestation by
100% and increased cured leaf yields by
10.29% over untreated control.

Shivamogga

® Population dynamics of insect pest complex in

tobacco crop ecosystem revealed that the aphid
population observed was very high during the
experiment due to high temperature and
humidity. Natural enemies like Nesidocoris sp.
and Ischiodon sp. were recorded more on
aphid-infested plants.

The Integrated module (IPM) involving sowing
of Castor as a trap crop 15 days before
planting, collection & destruction of egg
masses, installation of pheromone traps
(Spodlure/Litlure) @ 4/acre at 15 DAP, erection
of bird perches @ 20/acre, need based
spraying of Azadirachtin 10000 ppm @ 2ml/

L, Bt. kurstaki @ 1.5 g/L, Emamectin benzoate
585G @ 0.5 g/l was effective for control of
Spodoptera litura in FCV tobacco.

Among the different insecticides evaluated,
Flonicamid 50 WG was found to be most
promising with lowest incidence of aphids and
whiteflies and the highest percent reduction
over control, followed by Afidopyropen 50 DC
and Pymetrozine 50 WG. These insecticides can
be used as alternatives for recommended
insecticides to reduce the development of
insecticide resistance.

Integrated Module comprising of Foliar spray
of seedlings with Imidacloprid 17.8 SL @0.3
ml/l one day before planting, Maize as a
barrier crop (sow maize 10 days before
tobacco transplanting), Yellow sticky traps @
10/acre, Two sprays of azadirachtin 1TEC @
2ml/l at 20 and 30 DAT, need based spray of
Imidacloprid 17.8 SL @ 0.3 ml/l for
management of leaf curl vector whitefly B.
tabacia.

Anand
® Metalaxyl MZ @ 2.16 kg/ha, azoxystrobin 23

SC @ 230g a.i./ha and azoxystrobin +
difenoconazole 29.6 SC @ 372 g a.i./ha was
found effective in the management of
damping-off in bidi tobacco nursery. In
laboratory, cent per cent inhibition was
observed in Pythium aphanidermatum isolated
from diseased seedlings indicating absence of
resistance in the pathogen to the chemical
fungicide.

Out of 20 lines/varieties, one, six, seven, four
and two lines showed highly resistant [ABT 10
(Check)], resistant, moderately resistant,
moderately susceptible and susceptible
reaction, respectively to root-knot disease in
pofts.

Under field condition, seventy-nine entries of
advanced breeding materials /crosses of bidi
tobacco, 29 entries of Rustica tobacco and 2
entries of chewing tobacco including respective
checks were examined for leaf curl and
Cercospora leaf spot diseases. Observations
revealed that none of the entries were found
free from leaf curl infection of bidi, Rustica and
chewing tobacco. Four entries/checks were
found free from leaf curl but they were infected
in the previous year. During the year very low
incidence of frog-eye leaf spot disease was
noticed.
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® Among the 47 entries of bidi tobacco evaluated
for TMV through artificial inoculation, 37
entries including segregation materials showed
resistance to the disease.

® Variety ABT-10 gave 2437 kg/ha yield and
0.00 root-knot index (RKI) as compared to A
119 which gave 2010 kg/ha with 3.07 RKI.
Maximum cured leaf yield was found in the
treatment of poultry manure (2467 kg/ha),
which was at par with farm yard manure (2382
kg/ha) and vermicompost (2317 kg/ha). The
lowest root-knot index was recorded from the
treatment with poultry manure (0.84 RKIl),
which was followed by tobacco spent (1.37
RKI).

The maximum number of healthy
transplantable seedlings (560/m?) and
minimum root-knot index (0.6) were obtained
from the treatment of fluopyrum 0.05% in bidi
tobacco nursery.

The minimum root-knot index 0.68 was
observed in the treatment T4 (Normal
Seedlings + Fluopyrum @ 0.05% drenching
at planting) and 0.96 in treatment T2 (Planting
Trichoderma viride @ 30g/kg + Paecilomyces
lilacinus @ 30g/kg coco-peat enriched
seedlings + T. viride & P. lilacinus enriched
coco-peat @ 10 g/plant at planting and at 30
DAP) and both remaind at par with each other.
The nematode population was gradually
decreased in the treatment fluopyrum 0.05%
both in nursery and field condition.

Bidi tobacco farmers are advised to grow bidi
tobacco hybrid GABTH-2 with application of
N: P,O.: K,O @ 180-50-50 for getting higher
cured leaf yield as well as nicotine and potash
contents with maximum net return and BCR.

Rustica tobacco farmers are advised to grow
variety GCT 3 with application of N: P,O,: K,O
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@ 200-50-50 kg/ha for getting the highest
contents of N, P and K in leaves.

Bidi tobacco farmers are advised to continue
the practice of spray drenching Azoxystrobin
23 SC @ 0.023% (230 g a.i./hai.e., 10 ml/
10 | water / 100 m?) or Azoxystrobin +
Difenoconazole 29.6 SC (372 g a.i./ha i.e.,
12.6 ml/10 | water/100 m?) at initiation of
disease and later for the effective management
of damping-off disease in bidi tobacco nursery
as the pathogen has not developed resistance
against fungicide at this dose.

Bidi tobacco farmers are advised to spray
azoxystrobin 11% + tebuconazole 18.3% SC,
(15 ml/10 | water) or zineb 68% +
hexaconazole 4% WP (20 g/10 | water) first at
initiation of disease and second at 15 days
after first spray for effective management of
alternaria leaf spot and frog-eye leaf spot
disease in bidi tobacco field.

Bidi tobacco farmers are advised to continue
to utilize Metalaxyl MZ 68 WP @ 2.16 kg g.ai/
ha (32 g/200 | water /100 m?) or Bordeaux
mixture 0.6% at initiation of disease and later
as drench for the effective management of
damping-off disease in bidi tobacco nursery
as the pathogen has not developed resistance
against fungicide at this dose.

Technology outreach activities of State
Agricultural University Centres

® A total of 18 Front Line Demonstrations/ On

Farm Trials, 11 training programmes, 4
technology demonstrations and 11 field visits
were conducted in different centres.

® No. of publications during the year is 25.
® A total quantity of 9500 kg seed (Bidi and

Rustica) was supplied to the farmers.
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SI. | Institute Title of the project and Investigator(s)
No| Code

CROP IMPROVEMENT

1. | Biotech 12 | Identification of genomic regions conferring resistance to fusarium wilt for accelerating
the development of wilt resistant tobacco cultivars

Dr. M. Sheshu Madhav, Dr. K. Sarala, Dr. K. Prabhakara Rao, Dr. C. Nanda,

Dr. S. Ramakrishnan, Dr. S. Madhavan (DFR) and Dr. H.S. Mahesha

Associate: Sri S. Bhaskar Naik

2. | Br.9 Genetic improvement of FCV tobacco genotype

Dr. K. Sarala and Dr. K. Prabhakara Rao

Associates: Dr. C. Nanda, Dr. K. Gangadhara, Dr. H.S. Mahesha, Sri M. Srinivas,
Smt. P. Srilakshmi and Sri A. Muthyam

3. | JL.Br.2.1 Evolving flue-cured tobacco varieties having high yield and better quality suitable
for NLS area of Andhra Pradesh

Dr. K. Sarala, Dr. K. Prabhakara Rao and Dr. H.S. Mahesha

Associates: Sri D. Durga Rao and Sri K. Giribabu

4. | Biotech-13| Genome editing to reduce the Tobacco Specific Nitrosamines (TSNAs) towards the
production of safer tobacco

Dr. K. Prabhakara Rao, Dr. K. Sarala, Dr. M. Sheshu Madhav and Dr. Anindita Paul
Associates: Sri S. Bhaskar Naik and Sri K. Giribabu

5. | Br.20 Augmentation, characterization, evaluation, conservation and documentation of
tobacco genetic resources

Dr. J.J. Rajappa, Dr. C. Nanda, Dr. S. Ramakrishnan, Dr. K. Gangadhara,

Dr. K. Sarala, Dr. H.S. Mahesha and Dr. M. Venkatesan

Associates: Dr. K. Prabhakara Rao, Dr. M. Sheshu Madhav,

Dr. K. Rajasekhara Rao, Smt. B. Sailaja Jayasekharan, Smt. K. Santinandivelu,

Sri P. Trinadh and Sri Ramu Nambari

6. | CBrR-1 Genetic improvement of chilli types amenable for value added products and Gl
tagging of Durgadachilli

Dr. B. Rajasekhar Reddy, Dr. M. Sheshu Madhay, Dr. H.S. Mahesha and

Dr. K. Suman Kalyani

Associates: Dr. K. Sarala, Dr. L.K. Prasad and Dr. Anindita Paul

7. | ABrR-1 Genetic improvement of Ashwagandha for root yield and Withaferin A content
Dr. B. Rajasekhar Reddy and Dr. P Manivel

Associates: Dr. K. Sarala, Dr. M. Sheshu Madhav, Dr. Anindita Paul,

Dr. K. Suman Kalyani, Dr. H.S. Mahesha, Sri K. Viswanatha Reddy and

Smt. K. Santinandivelu

8. | KBr.6 Breeding FCV tobacco varieties for yield and quality characters under SLS conditions
Dr. K. Gangadhara, Dr. M. Anuradha, Dr. J.J. Rajappa and

Smt. B. Sailaja Jayasekharan

Associates: Dr. K. Sarala, Dr. C. Nanda and Sri K. Vidyasagar

9. | Br19 Breeding for developing high yielding and /or disease resistance varieties/ hybrids
and evaluation of advanced breeding lines of FCV tobacco suitable to Karnataka
light soil (KLS) region

Dr. C. Nanda, Dr. K.P Raghavendra, Dr. S. Ramakrishnan and Dr. J.J. Rajappa
Associate: Dr. K. Gangadhara, Sri K. Shravan Kumar and Sri B. Suresh Kumar
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List of Approved On-going Projects

SI. | Institute Title of the project and Investigator(s)

No| Code

10.| BiotechH-1 Elucidating molecular & genetic determinants of Nicotiana tabacum to Root-knot
nematode and black shank disease
Dr. K.P. Raghavendra, Dr. M. Sheshu Madhav, Dr. S. Ramakrishnan, Dr. C. Nanda,
Dr. H.S. Mahesha, Dr. K. Prabhakara Rao, Dr. J.J. Rajappa and Dr. K. Sarala
Associates: Sri K. Veeranna, Sri Md. Shareef, Dr. S. Bhaskar Naik and
Sri M. Suresh Kumar

11.| B.50 Breeding non-FCV tobacco types for desirable traits
Dr. K. Gangadhara, Dr. K. Sarala, Dr. P Manivel and Dr. M. Kumaresan
Associates: Dr. K. Prabhakara Rao, Sri M. Srinivas and Sri K. Shravan Kumar

12.| B.51 Breeding of chewing tobacco for yield, qualities and resistance to biotic stresses
Dr. P Manivel, Dr. M. Kumaresan, Dr. J.J. Rajappa and Dr. M. Venkatesan
Associates: Dr. K. Sarala, Dr. K. Prabhakara Rao and Sri M. Karthik

13.| ABrAV-1 Germplasm evaluation, value addition and development of good agricultural
practices of Ashwagandha (Withania somnifera Dunal L.)
Dr. P Manivel, Dr. M. Kumaresan and Dr. B. Rajasekhara Reddy
Associates: Dr. K. Sarala, Dr. K. Prabhakara Rao, Dr. Anindita Paul,
Dr. L.K. Prasad, Dr. J. Poorna Bindu, Dr. K. Rajasekhara Rao, Dr. M. Sheshu Madhay,
Smt. K. Santinandivelu, Sri M. Karthik and Sri V. Annadurai

14.| CBrD-1 Genetic enhancement of chilli for nutraceuticals, value addition, other commercial
traits in Terairegion of West Bengal
Dr. Partha Saha, Dr. Namita Das Saha, Dr. Anindita Paul, Dr. C. Nanda,
Dr. K. Prabhakara Rao and Dr. M. Sheshu Madhav
Associates: Dr. K. Sarala, Ms. Nandita Sahana (UBKV), Sri K. Satayanarayana and
Sri G.N.S. Ganesh

15.| TBrD-1 Yield and quality improvement in turmeric through suitable varietal selection in
Terai region of West Bengal
Dr. Partha Saha and Dr. Namita Das Saha
Associates: Dr. K. Sarala, Dr. T. Kiran Kumar, Dr. Anindita Paul,
Sri Ram Krishna Sarkar (UBKV) and Sri G.N.S. Ganesh

CROP MANAGEMENT

16.| A-87 Agronomic interventions for enhancement of high valued traits and farm income in
commercial crops
Dr. S. Kasturi Krishna and Dr. S.V. Krishna Reddy
Associates: Dr. T. Kiran Kumar, Dr. J. Poorna Bindu, Smt. G.S.M. Annapoorna and
Sri G.N.S. Ganesh

17.| A-90 Agronomic interventions for enhancement of nicotine content in burley tobacco
Dr. S. Kasturi Krishna and Dr. S.V. Krishna Reddy
Associates: Dr. T. Kiran Kumar, Dr. L.K. Prasad and Dr. J. Poorna Bindu

18.| JLA-40 Agronomic Management Practices (Standardisation of Agro-techniques) for Higher
Productivity, Resource Use Efficiency and value addition of Turmeric (Curcuma longa
L.) in irrigated Alfisols of Andhra Pradesh
Dr. S.V. Krishna Reddy and Dr. T. Kiran Kumar
Associates: Dr. S. Kasturi Krishna, Dr. J. Poorna Bindu, Sri Ch. Sudhakar Babu and
Sri T. Ramesh

19.| JLA-41 N and K nutrient use efficiency indices for FCV tobacco grown under drip fertigation
in irrigated Alfisols
Dr. S.V. Krishna Reddy, Dr. S. Kasturi Krishna and Dr. J. Poorna Bindu
Associates: Sri Ch. Sudhakar Babu and Sri Indrjeet
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20.| JLA-42 Evaluation of alternative sources of potassium on productivity and quality of FCV

tobacco in irrigated Alfisols

Dr. S.V. Krishna Reddy and Dr. T. Kiran Kumar

Associates: Dr. S. Kasturi Krishna, Dr. J. Poorna Bindu, Sri Ch. Sudhakar Babu
and Sri T. Ramesh

21.| A-88 Development of high value commercial crops based remunerative production systems
through innovative approaches

Dr. T. Kiran Kumar, Sri K. Viswanatha Reddy and Dr. S. Kasturi Krishna
Associates: Dr. J. Poorna Bindu, Dr. K. Rajasekhara Rao, Dr. M. Sheshu Madhav,
Sri Indrjeet, Sri Ch. Sudhakara Babu, Sri S. Simhachalam,

Sri A. Nageswara Rao and Sri K.V.N. Raju

22.| A-89 Carbon sequestration potential and greenhouse gas (GHG) emissions in tobacco-
based production systems through sustainable crop residue management

Dr. T. Kiran Kumar, Dr. J. Poorna Bindu and Dr. K. Rajasekhara Rao

Associates: Dr. M. Sheshu Madhav, Dr. L.K. Prasad, Dr. Anindita Paul,

Dr. Dakshina Murthy (ANGRAU), Dr. Ch. Sreenivas (ANGRAU),

Sri Indrjeet and Sri S. Simhachalam

23.| A-106 Crop intensification for higher farm productivity in chewing tobacco growing areas
Dr. M. Kumaresan, Dr. S. Kasturi Krishna, Dr. P Manivel and Sri V. Annadurai
Associate: Dr. M. Sheshu Madhav

24.| A-107 Enhancing the bio active components in Ashwagandha through Agronomic
management

Dr. M. Kumaresan, Dr. P Manivel and Dr. S. Kasturi Krishna

Associates: Dr. Anindita Paul, Dr. J. Poorna Bindu, Dr. M. Jeyabharathi (TNAU), Dr.
K. Sujatha (TNAU), Sri V. Annadurai and Sri M. Karthick

25./ A.108 Evaluation of “sucker stop” — a new Suckericide on the sucker control efficiency,
yield and quality aspects in chewing tobacco

Dr. M. Kumaresan, Dr. P Manivel and Dr. S. Kasturi Krishna

Associates: Dr. L.K. Prasad, Dr. Anindita Paul, Sri V. Annadurai and Sri M. Karthick

26.| SS.36 Assessment of soil carbon mineralization and carbon stocks in tobacco and tobacco
based cropping systems of different tobacco growing soils

Dr. J. Poorna Bindu, Dr. T. Kiran Kumar and Dr. M. Anuradha

Associates: Dr. K. Rajasekhara Rao, Dr. M. Sheshu Madhav, Smt. K. Sridevi and
Sri K. Veeranna

27.| E.88 Studies on the biology and management of cigarette beetle, Lasioderma serricorne
Smt. B. Sailaja Jayasekharan and Dr. V. Venkateswarlu
Associate: Dr. K. Rajasekhara Rao and Sri A. Suresh Babu

28.| E.89 Bio-ecology and management of insect pests in chillies
Dr. V. Venkateswarlu and Smt. B. Sailaja Jayasekharan
Associates: Dr. T. Kiran Kumar and Sri Ramu Nambari

29.| E.90 Physical and chemical interactions of plants, pests and their natural enemies in
commercial crops

Dr. K. Rajasekhara Rao, Dr. V. Venkateswarlu, Smt. B. Sailaja Jayasekharan,

Dr. Anindita Paul and Dr. S. Madhavan (DFR)

Associates: Dr. J. Poorna Bindu, Sri Ramu Nambari and Sri Himanshu Yadav

30.| E.91 Standardization of precise pesticide application utilizing Unmanned Aerial Vehicles
(UAVs) for commercial crops

Smt. B. Sailaja Jayasekharan and Dr. K. Rajasekhara Rao

Associates: Dr. V. Venkateswarlu, Dr. L.K. Prasad, Dr. M. Sheshu Madhay,

Sri T. Ramesh and Sri A. Suresh Babu
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31.| EG.18 Integrated management of chilli black thrips, Thrips parvispinus Karny

Dr. P Venkateswarlu and Dr. V. Venkateswarlu
Associates: Dr. K. Rajasekhara Rao, Smt. B. Sailaja Jayasekharan,
Sri M.V. Jayakrishna and Sri G. Srinivasa Rao

32.| PP-83 Deciphering resistance mechanisms against Fusarium wilt and Black Shank diseases
in tobacco and their management

Dr. H.S. Mahesha and Dr. S.K. Dam

Associates: Dr. M. Sheshu Madhay, Dr. K. Prabhakara Rao, Dr. K. Rajasekhara Rao
and Sri Pankaj Kumar

33.| PPD-1 Screening for resistance against hollow stalk (Erwiniacarotovora sub. sp. carotovora)
in Motihari (N. rustica) tobacco germplasm accessions

Dr. S.K. Dam and Dr. Namita Das Saha

Associates: Dr. Partha Saha, Dr. K. Rajasekhara Rao, Dr. H.S. Mahesha,

Dr. M. Sheshu Madhav and Sri P. Krishna

34.| PPD-2 In vitro efficacy study of Trichoderma isolates for the management of soil borne
fungal diseases in Motihari tobacco (N. rustica)
Dr. S.K. Dam

Associates: Dr. Partha Saha, Dr. Namita Das Saha, Dr. K. Rajasekhara Rao,
Dr. M. Sheshu Madhav, Dr. H.S. Mahesha, Dr. PM. Bhattacharjee (UBKY),
Sri P Krishna and Sri Pankaj Kumar

35.| JMLN-1 Characterisation of economically important plant parasitic nematodes in FCV tobacco
under NLS region of Andhra Pradesh

Dr. M. Venkatesan and Dr. T. Sirisha (DFR)

Associates: Dr. K. Rajasekhara Rao, Dr. J.J. Rajjappa, Dr. S. Ramakrishnan and
Dr. K. Prabhakara Rao

36.| N.22 Integrated management of root knot nematode & disease complex in FCV tobacco
and tobacco based cropping system in KLS

Dr. S. Ramakrishnan

Associate: Sri Md. Shareef

37.| N.23 Exploring certain millets as preceding rabi crops for FCV tobacco against root knot
nematodes in light soils of Karnataka

Dr. S. Ramakrishnan and Dr. T. Kiran Kumar
Associate: Sri Md. Shareef

POST-HARVEST & VALUE ADDITION

38.| CaVA-1 Development of laboratory level methods/techniques for the extraction of
commercially viable bioactive compounds of castor oil

Dr. L. K. Prasad, Dr. Anindita Paul, Dr. M. Anuradha, Dr. Namita Das Saha and
Dr. Suresh

Associates: Sri N. Johnson and Sri K. Veeranna

39.| OC-25 Pesticide residues in tobacco: Development of analytical methods and monitoring
Dr. Anindita Paul and Dr. L.K. Prasad

Associates: Dr. V. Venkateswarlu, Dr. K. Rajasekhara Rao, Sri N. Johnson and

Sri A.S.S.R. Phani Kumar

40.| ChVA-1 Chemoprofiling of dry chilli by unveiling nutraceutical potential utilizing green
chemistry

Dr. Anindita Paul, Dr. K. Suman Kalyani and Dr. L.K. Prasad

Associates: Dr. T. Kiran Kumar, Sri N. Johnson and Dr. M. Sheshu Madhav
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41.

PHYK-3

Crop, water and post-harvest management strategies for enhancing farm income
and export potential in rainfed ecosystem of Andhra Pradesh
Dr. M. Anuradha, Dr. K. Gangadhara and Dr. Anindita Paul
Associates: Dr. J. Poorna Bindu, Dr. L.K. Prasad, Smt. A. Divya and Sri K. Sudhakar

42.

EVS-1

Microbes based technological intervention for growth, yield, quality improvement
and disease suppression in chilli under Terai agro-ecological region of West Bengal,
India

Dr. Namita Das Saha and Dr. Partha Saha

Associates: Dr. L.K. Prasad, Dr. K. Rajasekhara Rao, Dr. M. Sheshu Madhav,

Dr. J. Poorna Bindu, Dr. Anindita Paul, Dr. Somnath Mandal (UBKV) and Sri P Krishna

43.

EVS-3

Climate resilient technological interventions for enhancing nutraceuticals and other
commercial traits for enhancing net income from turmeric

Dr. Namita Das Saha, Dr. Partha Saha and Dr. K. Suman Kalyani

Associates: Dr. L.K. Prasad, Dr. M. Sheshu Madhav, Dr. Somnath Mandal (UBKV)
and Sri P. Krishna

44.

Ag. Extn-53

A study on opportunities for product diversification in turmeric
Dr. K. Suman Kalyani and Dr. Y. Subaiah
Associates: Dr. M. Sheshu Madhay, Dr. L.K. Prasad and Dr. J. Poorna Bindu

45.

Ag.Extn-54

A study to explore post-harvest management opportunities for enhancing profitability
in identified high value commercial crops

Dr. Y. Subbaiah, Dr. B. Hema and Dr. K. Suman Kalyani

Associates: Dr. S. Kasturi Krishna and Sri T. Venkatesh

46.

ChVA-2

Development of value-added products through product diversification in chilli
Dr. K. Suman Kalyani

Associates: Dr. Namita Das Saha, Dr. Anindita Paul, Dr. L.K. Prasad and

Dr. M. Sheshu Madhav

47.

Ag.Extn-55

A critical analysis of farmer producer organizations for entrepreneurship in
commercial crops

Dr. B. Hema, Dr. Y. Subbaiah, Dr. H. Ravisankar, Dr. V.S.G.R. Naidu and

Sri K. Viswanatha Reddy

Associates: Dr. L.K. Prasad and Dr. M. Sheshu Madhav

48.

ARIS-17

Data driven decision making on high value commercial crops
Dr. H. Ravisankar, Dr. L.K. Prasad, Sri K. Viswanatha Reddy and Dr. T. Kiran Kumar
Associate: Sri M.N.P. Kumar

49.

Agri.Econ-I

Value chain analysis of high value commercial crops
Mr. K. Viswanatha Reddy and Dr. B. Hema
Associates: Dr. L.K. Prasad and Dr. M. Sheshu Madhav

50.

A-10

Permanent manurial trial on Motihari tobacco

Dr. Namita Das Saha and Dr. Partha Saha

Associates: Dr L.K. Prasad, Dr. J. Poorna Bindu, Dr. K. Rajasekhara Rao,
Dr. S.K. Dam, Sri J.K. Roy Barman and Sri. P Krishna

Externally funded projects

Sponsored Projects

51.

PPV-FRA-2 | Development of Distinctiveness, Uniformity and Stability (DUS) guidelines for FCV

(DUS)

(Flue Cured Virginia) and bidi tobacco project
Dr. K. Sarala, Dr. K. Prabhakara Rao and Dr. M. Sheshu Madhav
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52.

SP-GET-1

Enhancing climate resilience and ensuring food security with genome editing tools
Dr. K. Prabhakara Rao, Dr. K. Sarala, Dr. M. Sheshu Madhav and Dr. Anindita Paul

53

SP-BIS

Study on good agricultural practices for Flue Cured Virginia (FCV) and bidi tobacco
Dr. M. Sheshu Madhayv, Dr. S. Kasturi Krishna, Dr. M. Anuradha, Dr. Y. Subbaiah
and Dr. T. Kiran Kumar

54.

SP-CSIR-1

Sustainable waste utilization of chilli pedicel in quest of nutraceutical based product
Dr. Anindita Paul, Dr. M. Sheshu Madhav, Dr. L.K. Prasad, Dr. Y. Subbaiah,
Dr. Supradip Saha (IARI) and Dr. Aditi Kundu (IARI)

55.

SP-GPI-2

Genetic exploration to harness burley germplasm resources and breeding for water
stress tolerance in burley tobacco
Dr. K. Gangadhara, Dr. M. Anuradha, Dr. T. Kiran Kumar and Dr. M. Sheshu Madhav

56.

SP-ITC-2

Identification of molecular markers for accelerating the development of wilt resistant
tobacco cultivars

Dr. M. Sheshu Madhav, Dr. K. Sarala, Dr. K. Prabhakara Rao, Dr. C. Nanda,

Dr. S. Ramakrishnan, Dr. S. Madhavan and Dr. H.S. Mahesha

57.

SP-ITC-3

Development of Orobanche resistant tobacco through multiomics strategy
Dr. K. Sarala, Dr. K. Prabhakara Rao and Dr. M. Sheshu Madhav

58.

SP-ITC-4

Characterization and Assessment of Functional Capabilities of NLS Rhizo-Microbiome
Dr. J. Poorna Bindu, Dr. M. Sheshu Madhav, Dr. Namita Das Saha, Dr. H.S. Mahesha,
Dr. S. Madhavan and Dr. K. Rajasekhara Rao

59.

SP-TB-7

Comprehensive assessment of cost of cultivation of FCV tobacco in the KLS region
of Karnataka
Sri K. Viswanatha Reddy, Dr. M. Sheshu Madhav and Dr. L.K. Prasad

60.

SP-DBT-1

Development of Al based Mobile Advisor for diagnosis of diseases in commercial
crops and adaption of suitable measures to improve the precision

Dr. H. Ravisankar, Dr. M. Sheshu Madhav, Mrs. M. Kamala Kumari, Dr. L.K. Prasad
and Dr. H.S. Mahesha

61.

SP-TB-8

Introgression of root-knot nematode resistance into elite FCV tobacco variety through
marker-assisted backcross breeding

Dr. K.P Raghavendra, Dr. M. Sheshu Madhayv, Dr. S. Ramakrishnan, Dr. C. Nanda,
Dr. K. Prabhakar Rao, Dr. J.J. Rajappa and Dr. K. Sarala

62.

SP-TB-9

Genotype identification and management of drought induced potassium stress
tolerance in tobacco

Dr. K. Gangadhara, Dr. M. Anuradha, Dr. K. Sarala, Dr. J. Poorna Bindu and

Dr. M. Sheshu Madhav

63.

SP-TB-10

Efficacy of new fungicide molecules and management of black shank and brown
leaf spot diseases of FCV tobacco in NLS region of Andhra Pradesh

Dr. H.S. Mahesha, Dr. M. Sheshu Madhav, Dr. K. Rajasekhara Rao, Dr. Anindita
Paul, Dr. S.K. Dam and Sri Pankaj Kumar

64.

SP-TB-11

Innovative farm machinery solutions for sustainable tobacco farming

Dr. M. Sheshu Madhav, Dr. T. Kiran Kumar, Dr. M. Anuradha, Dr. L.K. Prasad,
Dr. K. Rajasekhara Rao, Sri K. Viswanatha Reddy, Dr. S. Kasturi Krishna and
Dr. Y. Subbaiah

65.

SP-GPI-3

Transforming burley tobacco: Achieving low TSNA through innovative genome editing
and sustainable management

Dr. K. Prabhakara Rao, Dr. K. Sarala, Dr. M. Sheshu Madhayv, Dr L.K. Prasad,

Dr Kasturi Krishna and Dr. Anindita Paul

P 3T - AL aiftrioas Py sregRiems Fzemer aitfe afeager 2025

113




SrgAlfed are] GRIIGTEI @1 & List of Approved On-going Projects

SI. | Institute Title of the project and Investigator(s)
No| Code
66.| SP-GPI-4 Chloride management for sustainable tobacco development and the consultancy
on sustainable burley tobacco production
Dr. M. Sheshu Madhav, Dr. L.K. Prasad, Dr. K. Sarala, Dr. S. Kasturi Krishna,
Dr. K. Prabhakara Rao, Dr. T. Kiran Kumar, Dr. J. Poorna Bindu, Dr. B. Hema,
Dr. M. Anuradha and Dr. J.J. Rajappa
67.| NABARD-1| Strengthening the Chilli Farm Sector through Innovative Drying Interventions
Dr. B. Hema, Dr. Y. Subbaiah, Dr. L.K. Prasad and Dr. M. Sheshu Madhav
68.| NABARD-2| Bolstering of Turmeric Farmers through Innovative Post-Harvest Processing
Interventions
Dr. L.K. Prasad, Dr. Y. Subbaiah, Dr. B. Hema and Dr. M. Sheshu Madhav
69.| SP-DS-1 Alleviation of TSNA in chewing tobacco: An innovative strategy through Genome

Editing and sustainable management
Dr. K. Prabhakara Rao, Dr. K. Sarala, Dr. M. Sheshu Madhay, Dr L.K. Prasad,
Dr. S. Kasturi Krishna and Dr. Anindita Paul

Contract Research Projects

70.| CRP-3 Evaluation of Sulfentrazone 39.6% SC and Sulfentrazone 28% + Clomazone 30%
WP herbicides for weed control in tobacco under Northern Light Soils (NLS) and
Karnataka Light Soil (KLS) FCV tobacco growing region
Dr. S. Kasturi Krishna, Dr. M. Mahadevaswamy, Dr. S. Ramakrishnan and
Dr. T. Kiran Kumar
71., CRP-4 Evaluation of Nano bio-tech capsules as biofertilizers for FCV tobacco in KLS and
NLS
Dr. J. Poorna Bindu, Dr. S. Ramakrishnan and Dr. M. Sheshu Madhav
72.| CRP-5 Evaluation of Imported Burley varieties and hybrid
Dr. K. Sarala, Dr. K. Gangadhara, Dr. T. Kiran Kumar, Dr. L.K. Prasad,
Dr. P Venkateswarlu, Dr. M. Sheshu Madhav and Sri K. Viswanatha Reddy
73.| CRP-6 Bioefficacy of new generation combination insecticides — Emamectin benzoate 5%
+ Lufenuron 40% WG and Spiropidion 30% + Acetamiprid 24% WG against
Spodoptera litura and Bemisiatabaci
Dr. V. Venkateswarlu, Smt. B. Sailaja Jayasekharan, Dr. K. Rajasekhara Rao,
Dr. S. Ramakrishnan, Dr. Anindita Paul, Dr. T. Kiran Kumar and
Dr. M. Sheshu Madhav
74.| CRP-7 Evaluation of IFFCO Nano Urea and Nano DAP in FCV tobacco in Karnataka Light
Soil (KLS)
Dr. S. Ramakrishnan and Dr. S. Kasturi Krishna
75.| CRP-8 Evaluation of IFFCO Nano Urea and Nano DAP in FCV tobacco under Southern
Light Soils of Andhra Pradesh
Dr. M. Anuradha, Dr. S. Kasturi Krishna, Dr. L.K. Prasad and Dr. J. Poorna Bindu
76.| CRP-9 Efficacy evaluation of Spirotetramat 150 G/L OD (Movento) on Tobacco crop
Dr. V. Venkateswarlu, Dr. K. Rajasekhara Rao, Mrs. B. Sailaja Jayasekaran,
Dr. S. Ramakrishnan, Dr. Anindita Paul, Dr. M. Venkatesan and Dr. M. Sheshu Madhav
77., CRP-10 Bioefficacy of Pydiflumetofen 7.5% + Difenoconazole 12.5% w/v (200 SC) against

Brown Spot Disease of Tobacco
Dr. H.S. Mahesha, H.S., Dr. K. Rajasekhara Rao, Dr. M. Sheshu Madhav,
Dr. S.K. Dam and Mr. Pankaj Kumar
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78. CRP-11 Evaluation of bio-efficacy of Cyclobutrifluram 45% w/v SC (450 SC) against Root-
Knot Nematodes in Tobacco
Dr. M. Venkatesan and Dr. M. Sheshu Madhav

79., CRP-12 Evaluation of FIB-SOL microbial consortium for enhanced yield, quality and soil
health of FCV tobacco
Dr. J. Poorna Bindu, Dr. M. Sheshu Madhay, Dr. S. Kasturi Krishna, Dr. H.S. Mahesha
and Dr. K. Rajasekhara Rao

80.| PPP-1 Research, development and promotion of specialty chemicals for effective control
of suckers, growth promoters and also plant nutrient supplements to enhance the
productivity
Dr. L.K. Prasad, Dr. M. Anuradha, Dr. S. Ramakrishna, Dr. Anindita Paul and
Dr. M. Sheshu Madhav

81.| PPP-2 Investigation, facilitation and promotion of liquid petroleum gas as a fuel for curing
FCV tobacco green leaf
Dr. L.K. Prasad, Dr. Y. Subbaiah, Sri Y. Venkateswara Rao, Sri T. Ramesh,
Sri Krishna Chandra and Sri Devanand

82. PPP-3 Evaluation of customized drip fertigation solutions for enhanced yield and quality of

FCV tobacco
Dr. J. Poorna Bindu, Dr. M. Sheshu Madhav, Dr. S. Kasturi Krishna and
Dr. K. Rajasekhara Rao

Corporate Socia

| Responsibility

83.| CSR-1 Upliftment of Tobacco farmer ecosystem through loTs and sustainable agricultural
practices
Dr. K. Rajasekhara Rao, Dr. M. Sheshu Madhav, Dr. J. Poorna Bindu,
Dr. T. Kiran Kumar, Dr. Y. Subbaiah, Dr. H. Ravisankar, Smt. B. Sailaja Jayasekharan,
Dr. H.S. Mahesha and Dr. S. Kasturi Krishna

84.| CSR-2 Achieving Environmental Sustainability through Carbon Footprint Reduction and
Enhanced Sequestration in FCV tobacco
Dr. T. Kiran Kumar, Dr. M. Sheshu Madhav, Dr. K. Rajasekhara Rao, Dr. L.K. Prasad,
Dr. M. Anuradha, Dr. S. Ramakrishnan, Dr. J. Poorna Bindu,
Sri K. Viswanatha Reddy, Dr. B. Hema and Dr. Anindita Paul

85./ CSR-3 Energy Saving Green Interventions for Curing FCV tobacco leaf

Dr. L.K. Prasad, Dr. M. Sheshu Madhayv, Dr. M. Anuradha, Dr. T. Kiran Kumar,
Dr. B. Hema and Sri K. Viswanatha Reddy

Institute Corpus

Fund

86. NIRCA. District level analysis of Agricultural Sustainability in Andhra Pradesh
CF-1 Sri K.Viswanatha Reddy, Dr. M. Sheshu Madhav and Dr. L.K. Prasad

87. NIRCA. Livelihood analysis of FCV tobacco farmers in Andhra Pradesh and Karnataka
CF-2 Dr. B. Hema, Dr. Y. Subbaiah, Dr. L.K. Prasad and Dr. M. Sheshu Madhav

88.| NIRCA- Feasibility study on the development of a sensor to measure and classify Chilli
CSIO CF-3| hotness on Capsaicin content (in collaboration with CSIR-CSIO)

Dr. M. Sheshu Madahy, Dr. L.K. Prasad, Dr. Anindita Paul, Dr. K. Rajasekhara Rao
and Dr. H. Ravishankar
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RAC, IRC and IMC Meetings

AT HellehR AT RESEARCH ADVISORY COMMITTEE

Research Advisory Committee of ICAR-NIRCA was constituted by ICAR vide ENo.CS/12/4/2024-
CC (e.no. 319457) dated 20.01.2025 with the following members for a period of three years w.e.f.

19.12.2024 to 18.12.2027.

Dr. S. Rajendra Prasad - Chairman
Ex-Vice Chancellor, UAS

No. 388, BHCS Layout,

Paduka Mandir Road,

Uttarahalli,

Bengaluru - 560 061

Karnataka

Email : srprasad1989@yahoo.co.in

Dr. O. P. Sharma

Pr. Sci (PP) Retd, ICAR- NCIPM,
D/3/35, MIG, DDA Flats,

Sec-15, Rohini,

Delhi-110 089

Email : opsharmadelhi@gmail.com

- Member

Dr. P. L. Pugalendhi

Ex-Dean (Hort.), TNAU

76/4, Muthtamil Apartments,
Subramanya Nagar (South),

Near Triveni Cars, Suramangalam,
Salem - 636 005.

Tamil Nadu

Email : pugulabi@yahoo.co.in

- Member

Dr. Prasanta Kumar Dash - Member
Assistant Director General (CC),

Indian Council of Agricultural Research,

Room No. 213-A, Krishi Bhavan,

New Delhi-110 001

Email : adgcc.icar@nic.in

Dr. M.S.C. Sundaramoorthi
Member-IMC,

S/o. Sri M. S. Chidambaram,

4/86, Melpathi, Ayakkarmpulam-3,
Vedaranyam-TK

Nagapattinam Dist.

Tomil Nadu -614 707

Email : kjoyamanimoorthi@gmail.com

- Member
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Dr. Rohini Sreevathsa - Member
Principal Scientist,

ICAR-National Institute for Plant Biotechnology,
Pusa Campus,

New Delhi =110 012

Email : rohinisreevathsa@gmail.com

Dr. P. K. Singh - Member
Sr. Principal Scientist,

CSIR-National Botanical Research Institute,
Rana Pratap Marg,

Lucknow-226 001, UP

Email : pksingh@nbri.res.in

Dr. V. Ramasubramanian - Member
Head, Research Systems Management,
ICAR-NAARM,

Rajendranagar,

Hyderabad.

Email : ramasubramanian.v@naarm.org.in

Dr. M. Sheshu Madhav - Member
Director, ICAR-NIRCA,

Rajahmundry- 533 105

Email : directornirca@gmail.com

Sri Unnam Simhadri - Member

S/o. Sri Narasaiah, 1-35,
Kandukur Mandalam,

Anantha Sagaram, Kandukur,
SPSR Nellore District,

Andhra Pradesh- 523 106
Email : simhainfra@gmail.com

Dr. L.K. Prasad

Pr. Scientist & Head,
Div. of PH&VA
ICAR-NIRCA,
Rajahmundry- 533 105
Email : Ikprasad123@gmail.com

- Member Secretary
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RAC, IRC and IMC Meetings

The Research Advisory Committee of ICAR-
National Institute for Research on Commercial
Agriculture convened on 4-5 November 2025 at
ICAR-NIRCA, Rajahmundry. The committee
reviewed the progress of research undertaken at
the institute and its research stations, and
provided suggestions and recommendations to
strengthen ongoing programmes while also
identifying opportunities for initiating new
research in emerging areas of commercial
agriculture relevant to the mandated crops.

RAC Recommendations

1. Identify genes and QTLs for Orobanche
resistance in wild tobacco species and publish
cytogenetics and flow cytometry data prior to
whole genome sequencing. Conduct
fundamental research on resistance genes and
mechanisms in selected germplasm and use
Genome-Wide Association Studies (GWAS)
with SNPs from re-sequencing for identifying
markers linked to stress tolerance traits.

. Strengthen research programs on enhancing
capsaicin, ASTA color values and curcumin
content in chilli and turmeric, respectively, and
screening for high root yielding germplasm of
Withania somnifera (Ashwagandha) having
better metabolite contents to satisfy industry
needs. Promote collaboration with research
institutes (e.g., CSIR-NBRI) for genetic resource
improvement and use of PGPRs to enhance
productivity.

. Employ bio-agents such as Bt, Beauveria
bassiana, Metarhizium anisopliae for insect
pests, Chlamydosporium and Paecilomyces
lilacinus for nematodes, and Trichoderma spp.
and Bacillus subtilis for disease management
in tobacco nurseries, while Trichoderma spp
in turmeric. Register all Trichoderma isolates

with NBAIM, Mau. Explore any of the plant-
based bio-stimulants (amino acid consortia)
to improve leaf size, chlorophyll content, and
physiological traits in tobacco.

. Compare LPG or electric curing systems with

traditional wood-fired barns in tobacco for
economic efficiency, environmental impact,
curing time, user convenience, and cost-benefit
ratio.

. Promote agri-entrepreneurship in chilli,

turmeric, and other mandated crops possibly
by establishing incubation centers. Develop
marketing and value addition models for
processed and derivative products.

. Cost-efficient extraction protocol of 2-Octanol

from castor need to be amplified in
collaboration with other scientific organizations
/ national chemical laboratories/industries.

. Undertake market studies using Market chain

analysis to assess and forecast India’s export
share in tobacco, chilli, and castor. Work on
establishing quality standards and certification
systems for chilli and turmeric to meet
international market requirements.

. Develop agronomic and cropping system

interventions suitable to agroclimatic
conditions addressing climate change,
enhancing bio active compounds, multi-
cropping intensity, and sustainability across
mandated crops.

. The RAC members recommended for

increasing the scientific cadre strength,
especially in the discipline of agricultural
chemicals, food processing, agricultural
processing engineering and environmental
science and recommended that related vacant
positions need to be filled up in a priority
basis.
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RAC, IRC and IMC Meetings
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INSTITUTE RESEARCH COMMITTEE (IRC) MEETINGS

The Institute Research Committee (IRC)
meeting of the ICAR-National Institute for
Research on Commercial Agriculture (ICAR-
NIRCA) was held from 315" October to 2"
November, 2025. The progress of the research
programmes undertaken during 2024-25 was

reviewed, and new research programmes for
2025-26 were discussed and finalized.

HRIH YsyE afafa
INSTITUTE MANAGEMENT COMMITTEE (IMC)

Dr. M. Sheshu Madhav Chairman
Director,

ICAR-NIRCA,
Rajahmundry

Director of Agriculture Member
Govt. of AP,
Hyderabad

Director of Agriculture Member
Govt. of Tamil Nadu,
Chennai

Associate Dean Member
Agriculture College,
ANGRAU,
Rajahmundry

Sri Unnam Simhadri Member
1-35, Kandukur Mandalam,
Anantha Sagaram,
Kandukur-523 106

Andhra Pradesh

Dr. M.S.C. Sundaramoorthi Member
Vedaranyam,

Nagapattinam Dist.,

Tamil Nadu

Member

Dr. L.K. Prasad

Principal Scientist & Head,
Divn. of PH & VA
ICAR-NIRCA, Rajahmundry
Dr. Kishor Gaikwad Member
Principal Scientist,
ICAR-NIPB, New Delhi-12
Dr. A. Kiran Kumar Member
Dean of Horticulture,

DoE & Comptroller,
SKLTSHU, Mulugu-502 279.
Siddipet District

Dr. C. K. Narayana Member
Principal Scientist (Hort.),
Divn. of PHT & AE,

ICAR-IIHR, Hassaraghatta,
Bengaluru-89

Asst. Director-General (CC) Member
ICAR, New Delhi

Sri Kuldeep Patidar
Administrative Officer,
ICAR-NIRCA,
Rajahmundry

Member Secretary

The 59" Institute Management Committee meeting was held on 29.09.2025 at ICAR-NIRCA,

Rajahmundry.
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Meetings, Workshops and Symposia
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Date and place

Mr. K. Viswanatha Reddy

38" National Conference on
Agricultural Marketing

10" January 2025
at UAS, GKVK Bangalore

Dr. Partha Saha

Dr. T. Kiran Kumar

Dr. Namitha Das Saha
Dr. J. Poorna Bindu
Dr. Anindita Paul

International Conference on Global
Research Initiatives for Agriculture,
Science and Technology “GRIAST-2025
(Online)

20-22" January, 2025
organized by Indira
Gandhi Krishi
Vishwavidyalaya (IGKV)
Raipur (Chhattisgarh) and
national Agriculture
Development Cooperative
Ltd. (NADCL) Baramulla
(UT of J&K)

Dr. M. Venkatesan

National Symposium on Nematode
Management in Agriculture

4" February 2025
by Syngenta India Pvt Ltd
at Goa

Dr. M. Sheshu Madhav
Dr. T. Kiran Kumar

Stakeholders meeting on Good
Agricultural Practices for Bidi Tobacco

11" February BTRC, AAU,
Anand

Dr. Anindita Paul

Webinar on CORESTA-Proficiency
testing

13" February 2025
by CORESTA-PT group

Dr. S. Ramakrishnan

32" SAC meeting of ICAR- JSS KVK,
Suttur

17% February, 2025
Mysore, Karnataka

Dr. M. Sheshu Madhav

Review meeting of fast-track mission
mode project on “Development of
Nicotine-less Tobacco Plants through a
Genome-Editing Approach

20-21¢ February, 2025
at CSIR, New Delhi

Mr. K. Viswanatha Reddy

Tobacco Board Meeting to work out the
cost of cultivation of FCV tobacco for
the NLS region in Andhra Pradesh for
the 2024-25 crop season

24" February 2025
at Tobacco Board RM
Office, Rajahmundry

Dr. B. Rajasekhar Reddy

32" AGM of AICRP(MAP&B)

24-26™ February, 2025
at ICAR-DMAPR, Anand

10.

Dr. M. Sheshu Madhav

263 Meeting of the Governing Body
of the ICAR Society

27" February, 2025
NASC Complex,
New Delhi

11.

Dr. M. Sheshu Madhav

Indian Orchid Festival-2025 themed
“Orchids for Beauty and Prosperity”
as distinguished Special Guest

2" March, 2025
Pakyong (Sikkim)

12.

Dr. Partha Saha

Scientific Advisory Committee meeting
of Krishi Vigyan Kendra, Cooch Behar

1t March, 2025
UBKY, Pundibari

WH3IGY - T aifdifoas HY sregRiene Fzenar aiftfes aferdeer 2025
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Participation of Scientists in Conferences, Meetings, Workshops and Symposia
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Participant (s)
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Programme attended

ICSICARCEDIE]

Date and place

13. | Dr. Anindita Paul Review meeting on BIS sponsored 12" March, 2025
project on” Good Agricultural Practices | by FAD 4, BIS
on Bidi tobacco”
14. | Dr. M. Sheshu Madhav Academia-Industry-Farmer Partnerships | 15" March, 2025
(AIFPs) Conclave - 2025 VESTR at Vignan
University, Vadlamudi
15. | Dr. Anindita Paul Pesticide Multi residue Analysis in 24" March, 2025
Culinary Herbs and Spices by AOAC, South East Asia
16. | Dr. K. Sarala Annual Review meeting of DUS Centres | 25" March, 2025
New Delhi
17. | Dr. Anindita Paul “Techniques for Successful Applied 15" April, 2025
Tobacco Field Research” by CORESTA
Agronomy and Leaf
Integrity & Phytopathology
and Genetics Study
Groups
18. | Dr. M. Sheshu Madhav Brain Storming Workshop on Chilli 9" May, 2025
and Tomato Water Resource Centre,
Governerpeta,
Vijayawada
19. | Dr. K. Sarala Webinar on “Tobacco Genetic 13" May 2025
Dr. K. Prabhakara Rao Resources: The Foundation for a by CORESTA
Dr. J.J. Rajappa Global Industry”
Dr. Anindita Paul
20. | Dr. G. Prasad Babu & Annual Action Plan Meeting of KVKs of | 14-16" May, 2025
All 6 SMSs of KVK, Andhra Pradesh for the year 2025-26 | at RARS, Lam, Guntur
Kandukur
21. | Dr. M. Sheshu Madhav Annual Meet of Vice-Chancellors of 20" May 2025
Agri. Universities and Directors’ NASC Complex,
Conference of ICAR Institutes New Delhi
22. | Dr. M. Sheshu Madhav Review meeting on MIDH proposals 21 May 2025
and SLTP of ANGRAU Additional Directorate of
Horticulture, Guntur
23. | Dr. Anindita Paul Green Chemistry Using Smarter 22" May, 2025
Metrics: A Life Cycle Approach by Agricultural and Food
Chemistry Division, ACS
24. | Dr. Anindita Paul 27" meeting of the Tobacco and 29" May, 2025
Tobacco Products Sectional Committee | by FAD 4, BIS
FAD 4
25. | Dr. M. Sheshu Madhav Review meeting of VIKSIT BHARATH 5% June, 2025

SANKALP ABHIYAN

Rangampeta, E.G.Dt.
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26. | Dr. Anindita Paul World Food Safety Day (WFSD) 10" June, 2025
“Research-Driven Standards for Food by BIS, New Delhi
Safety” (Virtual)

27. | Dr. T. Kiran Kumar National seminar on “Climate smart 27-28" June 2025
innovations to address the current at RARS, Tirupathi,
agronomic challenges” Andhra Pradesh

28. | Dr. M. Sheshu Madhav Regional Advisory Committee meeting | 8" July, 2025
of NABARD at Vijayawada

29. | Dr. M. Sheshu Madhav 97" Foundation Day and Award 16-17" July, 2025
Ceremony of the ICAR at NASC Complex,

New Delhi

30. | Dr. H. Ravi Sankar “Quantum technologies and their 18" July, 2025
applications: A Comprehensive by AKNU at ICAR-NIRCA
Survey” in FDP

31. | Dr. L. K. Prasad 29" meeting of the Tobacco and 24% July, 2025

Dr. Anindita Paul Tobacco Products Sectional Committee | by FAD 4, BIS
FAD 4
32. | Dr. C. Nanda International Conference on ‘Recent 25-27" July, 2025
Dr. K. Gangadhara Advances in Agricultural, Biological & | af Maya Devi University,
Applied Sciences for Eco-Friendly Dehradun, Uttarakhand
Development (RAABASED-2025)

33. | Dr. V. Venkateswarlu Transforming Food, Land, and Water 14" August 2025
(FLW) Systems to Combat the Climate held at ANGRAU, RARS,
Crisis Lam, Guntur

34. | Dr. Namita Das Saha VKSA workshop 19" August, 2025

at Barrackpore organised
by CIFRI, Kolkata, W.B.
35. | Dr. L. K. Prasad Briefing meeting of Indian delegation 25" August, 2025
Dr. Anindita Paul for the 40th Plenary of ISO/TC 126 by FAD 4, BIS

36. | Dr. K. Rajasekhara Rao Interaction Meeting with the Scorecard | 26™ August, 2025
Review Committee for review of at NASC Complex, Pusa,
existing scorecards of RMP and New Delhi
non-RMP positions of ASRB

37. | Dr. G. Prasad Babu Attended annual zonal workshop of 2-4™ September, 2025
KVKs of ATARI Zone-X, Hyderabd. at VIT, Vellore

38. | Dr. M. Sheshu Madhav 40" Meeting of ISO/TC-126 “Tobacco | 2-5™" September, 2025

and Tobacco Products” and its working
bodies as a Team Leader of Indian
delegation

at Stockholm, Sweden,
Swedish Institute of
Standards
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39. | Mr. K. Viswanatha Reddy | State level workshop of the 4" September, 2025
coordination committee for at ANGRAU, Lam, Guntur
convergence of agriculture research
and development programme

40. | Dr. Anindita Paul 31st Meeting of Food and Agriculture 4" September, 2025

Dr. L.K. Prasad Division Council, FADC by BIS, FAD, DG, DARE
ICAR, New Delhi

41. | Dr. K. Prabhakara Rao Virtual Plant Metabolomics Workshop 4" September, 2025

by the University of
Johannesburg

42. | Dr. K.R. Sriranga Dissemination of Novel Technologies 11-12" September, 2025
for Improved Livestock and Poultry at Sri Venkateshwara
Production and Doubling Farmers’ Veterinary University,
Income Tirupati

43. | Dr. K. Sarala XXVII Tobacco Workshop of All India 16-17" September, 2025

Dr. L.K. Prasad Network Project on Tobacco held at KSNUA & HS,
Dr. K. Rajasekhara Rao Shivamogga, Karnataka
Dr. S. Kasturi Krishna

Dr. P Manivel

Dr. M. Anuradha

Dr. S. Ramakrishnan

Dr. M. Kumaresan

Dr. K. Prabhakar Rao

Dr. C. Nanda

Dr. T. Kiran Kumar

Dr. V. Venkateswarlu

Dr. Namitha Das Saha
Mr. K. Vishwanath Reddy
Dr. B. Rajasekhar Reddy
Dr. Kaushal Pratap Singh
Dr. J.J. Rajappa

Dr. K. Gangadhara

Dr. M. Venkatesan

Dr. Anindita Paul

Dr. H.S. Mahesha

Smt. B. Krishna Kumari

44. | Dr. Anindita Paul Advance Workshop on Mass 18-19" September, 2025
Spectrometry for Food Safety and by Indian Institute of
Residue Analysis Mass Spectrometry,

Chennai

45. | Dr. M. Sheshu Madhav National Conference on “Climate 19" September, 2025
change and Horticulture: Impacts, at Sri Konda Laxman
Adaptation and Mitigation strategies” Telengana Horticultural

University, Mulugu,
Siddipet Dist
46. | Dr. T. Kiran Kumar European green deal sensitization 20" September, 2025

Dr. K. Rajasekhara Rao

workshop

at Jangareddy Gudem
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47. | Mr. K. Viswanatha Reddy | FICCI Bharat R&D summit 2025 24-27" September, 2025
at New Delhi
48. | Dr. J. Poorna Bindu CORESTA Agronomy & Leaf Integrity 28" September to
Dr. B. Hema and Phytopathology & Genetics 2" October, 2025
Conference 2025 by CORESTA, Surabaya
East Java, Shangri-La
Surabaya Hotel,
Indonesia
49. | Dr. K. Prabhakara Rao Virtual sessions on “PVP in India” 29" September, 2025
by PPVFRA, New Delhi
50. | Dr. Anindita Paul Orientation on Online Standards 30" September, 2025
Development (OSD) Module, the by BIS, New Delhi
New Standards Portal
51. | Dr. Anindita Paul Global Scientific Conference 2025 8-11" October, 2025
co-hosted by the American Chemical at IIT, Bombay
Society and IIT Bombay
52. | Dr. K.P. Singh Research & Industrial Conclave-Synergy| 10-12™ October, 2025
2025 at Indian Institute of
Technology, Guwahati
53. | Dr. T. Kiran Kumar Workshop on “From findings to Future | 13-14" October, 2025
Planning & collaboration in natural at Hyderabad
farming Research” with IGGAARL,
RySS Partners
54. | Dr. C. Nanda Two-Day International Symposium on 16-17" October, 2025
“Colours from VIBGYOR to Earth” by Amity Institute of
(ISCVE2025) (Online) Biotechnology, Lucknow
55. | Dr. G. Prasad Babu National Conference on “Enhancing 27-29" October, 2025
Dr. I. Venkatesh Productivity & Ensuring Food Safety of | at UHS, Bagalkot,
Chilli (Capsicum spp.)” Karnataka
56. | Dr. M. Sheshu Madhav 11" Indian Horticulture Congress 8" November, 2025
and International Meet-2025 at UAS, Bengaluru
57. | Dr. K. Rajasekhara Rao International Conference on 11-13" November, 2025
‘Environmental shift: Impact on at Institute of Agricultural
animal biota, food, feed, nutritional Science, Siksha ‘O’
security & human health’ Anusandhan (Deemed to
be University),
Bhubaneswar, Odisha
58. | Dr. K. Sarala Silver Jubilee of PPV& FRA and 21st 12" November, 2025

Foundation Day of PPV &FRA,
New Delhi

at New Delhi

WH3IGY - T aifdifoas HY sregRiene Fzenar aiftfes aferdeer 2025

123

ICAR




ICAR

'-,h’_\‘.._‘-_g . _T_.:__"ﬁ_ _“ S " .
- a’:ﬁ“ﬂ"‘- , e —

T, §8%H, BIIer T sl § dsnfaal @ giawriar
Participation of Scientists in Conferences, Meetings, Workshops and Symposia

¥

Participant (s)

CARER

Programme attended

ICSICARCEDIE

Date and place

59. | Dr. M. Venkatesan 9™ International conference — 13-15" November, 2025
“Advances in Agricultural, Biological University of Mysuru,
and Biodiversity Conservation for Mysuru, Karnataka
Sustainable Development”

60. | Dr. K. Rajasekhara Rao Brainstorming Session on ‘Semi 20" November, 2025
Chemicals-Driven strategies for by National Academy of
sustainable pest management in Agricultural Sciences
Indian Agriculture’(online) (NAAS), New Delhi

61. | Dr. M. Sheshu Madhav Earth Summit-2025-Empowering 21" November, 2025
Agriculture, Rural Tech & Humanity by NABARD at HITEX,

Hyderabad
62. | Dr. S. Kasturi Krishna 6th International Agronomy Congress 24-26™" November, 2025
Dr. T. Kiran Kumar on Re-envisioning Agronomy for Smart | at NAAS Complex,
Dr. M. Kumaresan Agri-Food Systems and Environmental | New Delhi
Stewardship
63. | Dr. M. Sheshu Madhav Telangana Rising Global Summit-2025 | 8" December, 2025
at Bharat Future City,
Hyderabad

64. | Dr. Namita Das Saha National Conference on Land and 08-10" December 2025
Water Management for Ecological at Punjab Agricultural
Restoration and Agricultural University (PAU),
Sustainability Ludhiana, Punjab by Soil

Conservation Society of
India

65. | Dr. M. Sheshu Madhav 95% Annual Session and Symposium 9" December, 2025
on “Healthy Brain, Mind and at lITG, Guwahati.
Cognition: From Computers to Clinics”
and participated in the meeting to
receive the NASI Fellow-2025 Award

66. | Dr. Vivek Rajesh Kamat Precision Agriculture Using Drones and | 15-19" December, 2025
Remote Sensing Data at ICAR - NAARM,

Hyderabad

67. | Mr. K. Viswanatha Reddy | State level workshop of the 18" December, 2025
Coordination Committee to discuss the | at ANGRAU, Lam, Guntur
finalization of the state action plan for
AP

68. | Dr. M. Sheshu Madhav Bharatiya Vigyan Sammelan 28" December, 2025

(BVS-2025)

at National Sanskrit
University, Tirupati
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1. | Dr. H. Ravisankar Training on “Online IP Awareness 16-17" & 20-22
Dr. K. Prabhakara Rao Week” January, 2025
Dr. B. Rajasekhar Reddy
Dr. B. Hema
Dr. Anindita Paul
Dr. H.S. Mahesha
Sri Prasanth Varma
2. | Sri Sanjay Vinayak Hegde ICAR-sponsored 21-day Winter 16" January to
School Programme on ‘Recent 5% February 2025
Advances in Food Processing at ICAR-IARI, New Delhi
Technologies for Agri-Horti Produce’
3. | Sri Raghunandan N.V. Launch cum Awareness Workshop 11% February 2025
of FOM / LFOM ATARI Zone-X,
Hyderabad
4. | Dr. Anindita Paul Training programme on “Internal 03-04" March, 2025
Dr. B. Rajasekhar Reddy Auditor Training on ISO 9001:2015, | at ICAR-NIRCA
Dr. S. Bhaskar Naik Quality Management System”
Smt. P Srilakshmi
Sri P Trinadh
Sri Himanshu Yadav
Sri Ramu Nambari
Sri Pankaj Kumar
Sri A.S.R.R. Phani Kumar
Sri Kshitish Kumar Mishra
Sri Saurabh Kumar
Sri Krishna Chandra
Sri M.N.P Kumar
Sri I. Arvind
Smt. N. Maheswari
Sri $.5.K.C. Gowd Ponakalla
Sri Kolli Satyanarayana
Sri G. Harish
5. | Sri Kuldeep Patidar Module- | of Foundation training 17" March to
Programme (AOs & FAOs) 16™ April 2025
NAARM, Hyderabad
6. | Sri Kuldeep Patidar Institute-attached training under 17% April to
Module- Il of Foundation training 06" June 2025
Programme (AOs & FAOs) ICAR-NIRCA
7. | Sri Kuldeep Patidar Study tour & Exposure activities 09" June to
under Module- Ill of Foundation 04h July 2025
training Programme (AOs & FAOs) ICAR, New Delhi &
Various ICAR institutes
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8. | Dr. B. Nageswara Reddy Online training programme on 21¢'to 25" July, 2025
‘Analysis of experimental data at KVK, Kalavacharla
using R’
9. | Dr. B. Nageswara Reddy Training programme on 11" to 12" September,
‘Dissemination of novel technologies| 2025
for improved livestock and poultry at SWU, Tirupati
production and doubling farmers’
income’
10. | Smt. B. Krishna Kumari eHRMS Organogram (Online) 26" September, 2025
organised by DoPT &
Ehrms Team, ICAR
11. | Smt. B. Krishna Kumari Implementation of e-office -FFNS 13 "November, 2025
in ICAR (Online) organised by
ICAR, New Delhi
12. | Smt. B. Krishna Kumari eOffice — Functional File Numbering| 18" November, 2025
System (FFNS): Clarification of organised by ICAR,
Doubts (Online) New Delhi
13. | Smt. B. Sailaja Jayasekharan | Drone (UAV) Pilot training 19-25" November, 2025
at PJTAU, Hyderabad
14. | Sri N. Johnson Training on Phytochemical Analysis 8-16™ December 2025
Sri A.S.R.R. Phani Kumar Techniques in Commercial Crops
Sri Kshitish Kumar Mishra
Sri Ajit
Sri Saurabh Kumar
Sri P Trinadh
15. | Dr. P Manivel Igot Karmayogi 15-16™" December, 2025
Smt. G. Hemlata NAARM, Hyderabad
16. | Er. Vivek Rajesh Kamat 5 days training programme on 15-19" December, 2025
“Precision Agriculture Using at ICAR- NAARM,
Drones and Remote Sensing Data Hyderabad
17. | Scientific, Technical and Rashtriya Karmayogi Jan Seva 29" December, 2025

Administrative staff of
ICAR-NIRCA, Rajahmundry

Programme

at ICAR-NIRCA,
Rajahmundry
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ICAR-NIRCA organized seminars, meetings,
workshops, farmers’ day, and farmer-centric
programmes during the year to ensure active
participation and interaction among tobacco
stakeholders. The major programmes conducted
are presented below in chronological order:

e Committee meeting on revisiting guidelines for
testing tobacco crop varieties under AINPT was
conducted on 08 January 2025

AL ‘lncgurgga,ud“""tiw
= “""”\mmEnEsDuRNLEST'”‘
08 JANUARY 2025

b 1CAR-CTRI)

ACHON EOMMHHCIIALMNENTU!E[M:R:J.I i
N :

® The live telecast of release of 19" and 20" and
21+ installment under PM-KISAN Samman
Nidhi was organized on 24.02.2025 and
02.08.2025 and 19.11.2025

® |CAR-NIRCA Innovators Meet was conducted
on 08 April 2025 with participation from
researchers, agri-entrepreneurs, startups,
industry experts, FPOs, NGOs, and
policymakers.

® Turmeric Stakeholders Conclave was
organized on 11 April 2025 at ICAR-NIRCA,
Rajahmundry.

® Seed Production Advisory Committee meeting
was organized on 23 May 2025 at ICAR-
NIRCA, Rajahmundry.

® International Yoga Day was celebrated on 21

June 2025 at ICAR-NIRCA, Romhmundry

ST, d aAl feas feag

Workshops, Meetings and Farmers’ Days

® |[nstitutional Biosafety Committee ( IBSC)

meeting was held on 04 July 2025 at ICAR-
NIRCA, Rajahmundry.

® Tobacco Seed Sale Programme was
inaugurated on 10 July 2025 at ICAR-NIRCA,
Rajohmundry, with participation of farmers,
scientists, and stakeholders from FCV tobacco-
growing regions.

qL‘."
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® Sensitization programme on “Sustainable
Practices in Tobacco” for NLS farmers was
conducted on 20 August 2025 at ICAR-NIRCA,
Rajahmundry.

e The 27™ AINPT Workshop was conducted
during 16 to 17 September 2025 at KSNUAH,
Shivamogga, Karnataka.




HrfeTTet], §a el farT fad Workshops, Meetings and Farmers’ Days

e Swachhta Hi Seva campaign was conducted
from 17.09.25 to 02.10.2025, followed by
Swachh Bharat Diwas on 02 October 2025.

ICAR
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e Hindi Day was celebrated on 29 September
2025 at ICAR-NIRCA, Rajahmundry.
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Al b i o e i > |

e “PM Dhan Dhaanya Krishi Yojana” and
“Mission for Aatmanirbharta in Pulses”

programmes were organized on 11 October
2025 at ICAR-NIRCA, Rajahmundry.

e Vigilance Awareness Week was observed from
27 October to 02 November 2025 with the

theme “Vigilance: Our Shared Responsibility.”

e Constitution Day (Samvidhan Diwas) was
observed on 26 November 2025 at ICAR-
NIRCA, Rajahmundry.

® |CAR-NIRCA organized Brain storming session
on “Navigating the European Green Deal and
Sustainability Standards: Implications for
Indian Tobacco Production, Export
Competitiveness, and Future Directions” on 16
December, 2025

Brainstorm
on

tating the European Creen
Implications |
Export Compei

Callal tic
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e National Farmers Day (Kisan Diwas) was
organized on 26 December 2025, focusing
on clean farm practices (Swachh Kheti).
Progressive farmers were felicitated with
certificates and awards.

ICAR-NIRCA FORMATION DAY

ICAR-CTRI, as a leading institute in the Indian
tobacco sector, has embarked on a new chapter
as the ICAR-National Institute for Research on
Commercial Agriculture (ICAR-NIRCA) on 21+
January, 2025. Shri Bhupathi Raju Srinivasa Varma,
MoS of Heavy Industries and Steel, graced as the
Chief Guest, renaming the building and unveiling
the new logo, marking a significant milestone. Dr.
M. Sheshu Madhav, Director, outlined the
transformation from ICAR-CTRI to ICAR-NIRCA and
future research initiatives to support the Vikasit
Bharat initiative. He underscored the institute’s goal

to become a center of excellence in commercial
agriculture. Dr. T.R. Sharma, DDG (CS), ICAR,
praised the institute’s seven decades of excellence
in fobacco research and urged scientists to pursue
innovative studies on mandate crops. Dr. Shaik N.
Meera, Director, ICAR-ATARI-Zone X, Hyderabad,
envisioned ICAR-NIRCA excelling through the
integration of Al and BCT with advanced research
and market intelligence. NIRCA'S Nest, a sales
outlet of NIRCA was inaugurated by Dr. Tilak Raj
Sharma, Deputy Director General (Crop Science),
ICAR during the event.




Empowerment of Women in Agriculture \\S
§

ICAR-NIRCA stands in the fore front to provide
equal opportunities for women for career growth
and institute building. To empower women
farmers, ICAR-NIRCA, its research stations and
associated KVKs organized several women-centric
programmes to support women farmers and
agricultural workers.

ICAR-NIRCA headquarters

The Women Cell of ICAR-NIRCA,
Rajohmundry has been actively engaged in
empowering tribal women under the Tribal Sub
Plan by organizing awareness programmes on
value added products of NIRCA at Nuvganti Palem
and Regadi Palem during October and November
2025. Each programme witnessed the
participation of fifty tribal women, where the
importance of diagnosing nutritional deficiencies,
adopting corrective measures, and following
balanced diets for improved health and well being
was emphasized. The Women Cell highlighted its
ongoing initiatives to strengthen knowledge, skills,
and livelihood opportunities among tribal women,
thereby fostering self reliance and socio economic
empowerment. To enhance grassroots awareness,
leaflets in Telugu on balanced diets were
distributed, and specially prepared NIRCA Nutri
Kits containing turmeric powder, chili powder,
nutrient powder, sesame chikkies, groundnut
chikkies, lemon pickle, mango pickle, turmeric
sandal soaps, dhoop sticks, and dhoop cones
were provided to all participants. These efforts
reflect the institution’s commitment to promoting
nutritional security, health awareness, and
inclusive growth among tribal communities.

KVK, Kalavacharla

Trainings for women farmers at KVK,
Kalavacharla, Andhra Pradesh

e Training programme was conducted on Value
Addition in Tapioca on 22-02-2025 for 12
women participants. The programme focused
on processing and preparation of tapioca-

based products to enhance income
opportunities and promote diversification.

e A Nutrition Awareness Programme focusing on
maternal and child nutrition for  pregnant
women, lactating mothers, and mothers of
children under six years age was conducted in
eight different villages during 13-07-2025 to
30-07-2025 with the participation of 248
women. The programme emphasized dietary
guidelines, importance of maternal nutrition,
and practices for improving child health at the
household level.

e Awareness Programme on Nutrition and Care
during Pregnancy and Lactation was conducted
on the occasion of World Breastfeeding Week
at Anganwadi Centres, Kalavacharla and
Rajanagaram, East Godavari District on
05.08.2025 and 06.08.2025, respectively. A
total of 23 pregnant and lactating women
participated.

129




T s - - — — -_—
\ — - % e
= - -
- e x = -
s := e LT . - e

R _,.?hgh -

CaL} # Afgerr AefaaBIvT  Empowerment of Women in Agriculture

e An Entrepreneurship Training was arranged on
Masala (Spices mix) Powder Manufacturing on
25-09-2025 with the participation of 22
women. Through the programme- analysis of
business potential, and details of investment
planning, licensing, cost and profit, marketing
strategies were taught, including a hands-on
preparation session for various masala mixes.

e A demonstration on Coconut Value Addition
was conducted with 19 women participants.
The programme highlighted preparation of
coconut lemonade, desiccated powder,
cookies, laddus (sweets), and other products,
showcasing opportunities for income
enhancement, product diversification apart
from reducing waste.

e Ademonstration on Value Addition in Turmeric
was conducted with 23 women participants.
The programme highlighted preparation of
turmeric cumin/ jeera cookies and turmeric
shrikhand (curd based sweet dessert), both of
which were well accepted for taste,
appearance, and sensory qualities, confirming
scope for functional food development at the
community level.

e Training Programme on Value-added Products
of Karonda (Indian cherry Carissa carandas)
was arranged on 22-07-2025 with the
participation of 32 girl students from Maris
Stella College, Vijayawada.
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KVK, Kandukur

Trainings for women farmers at KVK,
Kandukur, Andhra Pradesh

Capacity building and skill-oriented training
programmes were conducted for women farmers
to enhance their technical knowledge and
livelihood opportunities. These initiatives focused
on skill development, value addition, and
promotion of agri-based enterprises among rural
women.

The following entrepreneurs were successfully
promoted:-

1. Mrs. E. Anitha- Bhoomi Old School Foods,
Ongole

2. Mrs. Sridevi- Atthakodalu Instant Millet Mixes,
Paluru

3. Mrs. K. Bhagya Laxmi- Lishi Mushrooms,
Binginpalle

e Ademonstration on tomato value addition viz.,
making of ketchup, sauce, soup mix,
dehydrated tomatoes, and fryums was
arranged for the benefit of SHG women with
focus on preservative-free processing and 4—
6 month shelf-life. The products were profitable
(28-35%), boosting income and reducing post-
harvest losses.

e The bale press machine reduced pressing time
and labour drudgery, and its user-friendly
design enabled easy operation by farm
women, promoting efficiency and
inclusiveness.

ICAR - NIRCA Annual Report 2025
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e Capacity building programme was arranged

to Pashu Sakhis of Kandukur sub-division in
collaboration with  MYRADA (Mysore
Resettlement and Development Agency) NGO.
Pashu Sakhis (“Friends of animals”) are trained
rural woman community worker often from
Self-Help Groups who provides essential,
doorstep veterinary care, vaccinations, and
advice on livestock rearing to villagers. They
act as intermediaries, improving animal health
and family incomes by managing common
diseases in goats, poultry, and cattle.

Capacity building trainings were also
conducted on value addition to millets, fruits
and vegetables, pro-tray vegetable seedling
production, orchard management, value
addition to prawns, and allied enterprises,

benefiting 2,350 farmers and farm women
from 16 villages of 12 mandals.

KVK, Kandukur organized skill development
trainings of 3-5 days duration for farm men-
women and rural youth on mushroom
production and honey bee production, along
with drudgery-reducing tools and equipment,
post-harvest processing and value addition to
turmeric rhizomes, fish processing and value
addition, mushroom preservation techniques
and value addition, scientific management of
pig farming, and good animal husbandry
practices to improve reproductive efficiency in
dairy animals. The programmes were
conducted in five villages across three mandals
and benefited 428 farm men-women and rural
youth, enhancing skills, productivity, and
income-generation opportunities.
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Distinguished Visitors

® Shri Bhupathi Raju Srinivasa Varma, MOS of
Heavy Industries and Steel, Dr. T.R. Sharma,
Deputy Director General (Crop Sciences), ICAR,
Dr. Shaik N Meera, Director of ATARI,
Hyderabad, Sri Somu Veerraju, Former MLC
and BJP National Executive member, Sri
Chidipothu Yashwanth Kumar, Chairman of the
Tobacco Board attended ICAR-NIRCA

formation day celebrations on 21¢ January,
2028

® Shri Palle Gandgahar Reddy, National Turmeric
Board chairman, Dr Ch. Srinivasa Rao, Director
IARI, New Delhi, Shri Y. Venkateswara Rao,
Padma Shri Awardee and Chairman of Rythu
Nestham Foundation, Dr. Rajireddy, VC
KLSTHU, Telangana, Dr. Ch. Radhika Rani,
Director of the National Rural Livelihoods and
Management Resource Centre (NRLMRC),
NIRDPR, Hyderabad attended the Stakeholder
Conclave to boost India’s turmeric sector
farmers at ICAR-NIRCA on 11" April, 2025.

e Dr. C. Tara Satyavati, Director, ICAR-IIMR
Hyderabad, Dr. S. Senthil Vinayagam, CEO,
a-ldea & Head, ESM Division, ICAR-NAARM,
Shri N. Nataraj, DD, IIP Hyderabad, Dr. Y.
Somu Naidu, AGM, NABARD — East Godavari,
Shri R. P Naidu, AGM, APEDA, Secunderabad
and Dr. Ranjeet Singh, Head, TOT Division,
ICAR-CIPHET have participated in the
Innovators Meet at ICAR-NIRCA on 8" April,
2025.
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® Ms. B. Vishwasree, |AS, Executive Director,
Tobacco Board visited ICAR-NIRCA RS
Kandukur on 25"April, 2025.

® Shri M. Rajasekhara Reddy, AGM (FSDD),
NABARD Regional Office and Shri R.
Chakradhar, DDM, NABARD-East Godavari

were Chief Guests for ‘Launching Programme’
of NABARD funded projects.

® Sri G.L.K. Prasad, Regional Manager of the
Tobacco Board, Dr. B.S.R. Reddy, Chief Scientist
at ITC Ltd., and Dr. G.N. Mohan Raj from MR
Biochem Lid attended the sensitisation program
on ‘Sustainable Practices in Tobacco’ at ICAR-
NIRCA on 20" August 2025.

® Shri Somu Veerraju, MLC, Bharatiya Janata
Party, Andhra Pradesh attended the “PM Dhan
Dhaanya Krishi Yojna” and “Mission of
Aatmanirbharta in Pulses” Programmes at
ICAR-NIRCA on 11" October 2025.

® Elected Representatives of PRIs and Officials
from Odisha State Government attended the
training Programme on Good Agricultural
Practices and an Exposure Visit under the RGSA
scheme of SIRD & PR, Bhubaneswar, Ministry
of Panchayati Raj, Government of India, from
25-29 November 2025.

® Participants from different organizations across
the country viz., ICAR-CICR, Nagpur; ICAR-
CIARI, Port Blair; ICAR-IIOR, Hyderabad; ICAR-
NIRCA, Rajahmundry; NTTL Mumbai; ARS
Yelamanchili, ANGRAU; Pharma industry;
Alliance One Industries India Pvt. Ltd, Guntur
and Quality Control Lab, PJTAU, Hyderabad.
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Personnel (As on 31.12.2025)

Dr. M. Sheshu Madhav, Director

DIVISION OF CROP IMPROVEMENT

Dr. K. Sarala

Dr. K. Prabhakara Rao
Dr. J.J. Rajappa

Dr. B. Rajasekhar Reddy
Smt. K. Santinandivelu
Sri M.M. Ali

Sri P Trinadh

Sri S. Bhaskar Naik
Smt. P Srilakshmi

Sri A. Muthyam

Sri K. Giribabu

Sri Montosh Roy

Principal Scientist & Head
Senior Scientist

Senior Scientist

Senior Scientist

Chief Technical Officer
Senior Technical Officer
Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Senior Technical Assistant
Senior Technician
Technician

DIVISION OF CROP MANAGEMENT

Dr. K. Rajasekhara Rao
Dr. S. Kasturi Krishna
Dr. S.V. Krishna Reddy
Dr. T. Kiran Kumar

Dr. J. Poorna Bindu

Smt. B. Sailaja Jayasekharan

Dr. H.S. Mahesha
Dr. S.K. Dam

Sri A. Suresh Babu
Smt. K. Sridevi

Sri Ramu Nambari
Sri G.N.S. Ganesh
Sri P Krishna

Sri Indrjeet

Sri Himanshu Yadav
Sri Pankaj Kumar
Smt. Ch. Papa

Sri K. Nageswara Rao

Principal Scientist & Head
Principal Scientist
Principal Scientist

Senior Scientist

Senior Scientist

Scientist

Scientist

Asst. Chief Tech. Officer
Technical Officer

Senior Technical Assistant

Senior Technical Assistant
Senior Technician
Senior Technician

Technician
Technician
Technician
SSS
SSS

DIVISION OF POST HARVEST & VALUE ADDITION

Dr. L.K. Prasad

Dr. Y. Subbaiah

Dr. K. Suman Kalyani
Dr. H. Ravisankar

Sri K. Viswanatha Reddy
Dr. B. Hema

Dr. Anindita Paul

Sri N. Johnson

Sri V. Parameswara Rao
Sri A.S.R.R. Phani Kumar
Sri Kshitish Kumar Mishra
Smt. A. Usha Angel

Sri K. Satyanarayana

Sri Ajit

Sri Krishna Chandra

Sri Saurabh Kumar

Sri Rajat Malik

Principal Scientist & Head
Principal Scientist
Principal Scientist
Principal Scientist

Scientist

Scientist

Scientist
Technical Officer
Senior Technician
Senior Technician
Senior Technician
Senior Technician
Technician
Technician
Technician
Technician
Technician

PME CELL

Pr. Scientist & Nodal Officer
Scientist

Asst. Chief Tech. Officer
Senior Technical Assistant
Private Secretary

Technician

Dr. S. Kasturi Krishna

Sri K. Viswanatha Reddy
Smt. J. Vasanthi

Sri |. Arvind

Smt. Ch. Lakshminarayani
Sri Ch. Satyanarayana

ITMU

Pr. Scientist & Nodal Officer
Senior Scientist & Co-PI

Dr. H. Ravisankar
Dr. K. Prabhakara Rao

Dr. B. Hema Scientist & Co-PI
AINPT
Dr. K. Sarala Head, Div. of C.I & Nodal Officer

Smt. B. Krishna Kumari Asst. Chief Tech. Officer

AKMU & LIBRARY

Dr. H. Ravisankar
Sri M.N.P Kumar
Sri Md. Elias

Principal Scientist & OIC
Asst. Chief Tech. Officer
Senior Technical Officer

SEED PRODUCTION UNIT

Dr. K. Prabhakara Rao
Sri Pappu Satish

Sri Ch. Laxman Rao
Sri Kolli Satyanarayana
Sri A. Srinivas

Sri D. Devanand

Senior Scientist & OIC
Senior Technical Assistant
Technical Assistant
Senior Technician
Technician

Technician

MAINTENANCE SERVICE UNIT

Technical Officer & OIC
Technical Officer

Senior Technical Assistant
Senior Technician

Sri K.V.V. Satyanarayana
Sri P Eswara Rao

Sri G. Govinda Raju

Sri G. Satya Harish

ICAR-NIRCA BSR FARM, KATHERU

Sri S. Simhachalam
Sri Y.V. Subrahmanyam

Sr. Tech. Asst. & Farm In-charge
Senior Technical Assistant

Sri K. Sankurudu Technician
Sri A. Nageswara Rao Technician
Sri K.V.N. Raju Technician
Sri G.V. Ramana Technician
Sri Y.S.D. Prasad SSS
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ADMINISTRATION

Administrative Officer

Principal Private Secretary

Sr. Finance & Accounts Officer
Finance & Accounts Officer

Asst. Administrative Officer(E)
Asst. Administrative Officer(P&S)
Private Secretary

Sri Kuldeep Patidar
Sri K.T.R. Singh

Sri Arvind

Smt. G. Hemlata
Smt. P Mariyamma
Sri A.V.V. Ramana
Smt. N. Maheswari

Sri N. Suryanarayana Assistant
Sri S. Pradeep Kumar Assistant
Sri PJ.F. Moses Assistant
Smt. G.M.B. Sujatha ubDC
Smt. J. Suseela Devi ubC
Sri Goutam Ghosh ubcC
Smt. Y. Subba Lakshmi ubcC
Smt. M. Srilata LDC
Sri S.S.K.C. Gowd Ponakalla LDC
Sri Y.V. Subba Rao Technician
Smt. P Surya Kumari Technician
Sri P Srinivas SSS
Sri P Ramana SSS

ICAR-NIRCA RS, KANDUKUR (A.P)

Dr. M. Anuradha

Dr. K. Gangadhara
Smt. Aasi Divya

Sri K. Vidya Sagar

Sri K. Sudhakar

Sri M. Srinivas

Sri M. Deepak Kumar

Principal Scientist & In-charge
Senior Scientist

Senior Technical Assistant
Senior Technical Assistant
Technical Assistant

Technical Assistant

Senior Technician

Sri PY. Narasimha Rao Technician
Sri Vikash Kumar Technician
Sri D. Koteswara Rao Technician

ICAR-NIRCA RS, GUNTUR (A.P)

Senior Scientist & In-charge
Senior Technical Officer
Senior Technical Assistant

Dr. V. Venkateswarlu
Sri M.V. Jayakrishna
Sri V. Subba Rao

Sri B. Yesu Technical Assistant
Sri Deepak Kumar Patel Technician
Sri D. Srinivasa Rao LDC
Sri P Purna Chandra Rao SSS

ICAR-NIRCA RS, JEELUGUMILLI (A.P)

Dr. Y. Subbaiah

Sri A. Prabhu

Sri G. Srinivasa Rao

Sri T. Srinivasa Rao

Sri Ch. Sudhakara Babu
Sri B. Durga Roo

Sri D. Yesuratnam

Sri E. Veerabhadra Rao
Smt. G.S.M. Annapoorna
Sri T. Ramesh

Principal Scientist & In-charge
Assistant

Senior Technical Officer
Technical Officer

Technical Officer

Senior Technical Assistant
Senior Technician

Senior Technician

Senior Technician

Senior Technician
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ICAR-NIRCA RS, VEDASANDUR (T.N.)

Dr. P Manivel

Dr. M. Kumaresan

Dr. M. Venkatesan

Sri PV. Satyanarayana
Sri V. Annadurai

Sri M. Karthick

Principal Scientist & In-charge
Principal Scientist

Scientist

Administrative Officer

Asst. Chief Tech. Officer
Technical Assistant

Sri S. Siva Veeraiah ubC
Sri J.K. Roy Barman Senior Technician
Sri Sanjib Sarkar Technician

ICAR-NIRCA RS, DINHATA (W.B.)

Dr. Partha Saha

Dr. Namita Das Saha

Dr. K.P. Singh

Sri S.K. Sarkar

Sri G. Hemasundara Rao

Senior Scientist & In-charge
Senior Scientist

Senior Scientist

Personal Assistant

Senior Technician

Sri Ayush Kasyap Technician
Sri Raj Kumar Jha Technician
Sri A.K. Chisim SSS

ICAR-NIRCA RS, HUNSUR (KARNATAKA)

Dr. S. Ramakrishnan
Dr. K.P Raghavendra
Dr. C. Nanda

Sri T. Venkatesh

Sri Gopala Rao

Sri B. Suresh Kumar

Sri K. Shravan Kumar
Sri Muhammed Shareef

Principal Scientist & In-charge
Principal Scientist

Senior Scientist

Chief Technical Officer
Technical Officer

Technical Officer

Senior Technical Assistant
Senior Technical Assistant

Sri K. Veeranna Senior Technical Assistant
Smt. Rohini Assistant
Smt. Lalitha SSS

ICAR-NIRCA KVK, KALAVACHARLA (A.P)

Dr. V.S.G.R. Naidu Principal Scientist & Head

Sri N.V. Raghunandan SMS/ T-6
Sri Sanjay Vinayak Hegde SMS/ T-6
Dr. Bashyam Nageswara Reddy SMS/ T-6
Dr. Ajmal, K.K. SMS/ T-6
Sri Ganni. Sandeep Assistant
Sri S. Nageswara Rao Technician

ICAR-NIRCA KVK, KANDUKUR (A.P)

Dr. G. Prasad Babu Senior Scientist & Head

Dr. K.R. Sriranga SMS/ T-6
Dr. Jyoti Jadipujari SMS/ T-6
Dr. B. Neeharika SMS/ T-6
Sri Mayank SMS/ T-6
Sri Vivek Rajesh Kamat SMS/ T-6
Dr. Venkatesh Iddumu SMS/ T-6
Sri Vishal Mudgal Steno Grade-llI
Sri Divi Malakondaiah Technician
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