ICAR - CTRI
aifitfe gfeaes

Annual Report
2021

WIPHIJYT - BT TG ATHU AT
ICAR - CENTRAL TOBACCO RESEARCH INSTITUTE
il (An I1SO 9001: 2015 Certified Institute)

ICAR-CTRI . RAJAHMUNDRY - 533 105, ANDHRA PRADESH, INDIA







HPH3Te[T - BANA
ICAR - CTRI

s afadest
Aanaal Report

HP3TIT - BeulT TIATG SIS[HETS HIATe
(3mgrasi 9001:2015 wAIvE FH2me)
ISTHY - 533 105, 3TiE FI9A, HRA

ICAR-CENTRAL TOBACCO RESEARCH INSTITUTE

(An ISO 9001:2015 Certified Institute)
RAJAHMUNDRY - 533 105, ANDHRA PRADESH, INDIA




HPII-FAANA  |CAR-CTRI
aftfes uftdesr Annual Report

2021 2021

ThTITh Published by

Sl. S TEIER XSS! Dr. D. Damodar Reddy

IRESIED . _ Director

HIPIA J—baig AHTdy TFHATT TRATT ICAR-Central Tobacco Research Institute

W%’f o 33.105; Rajahmundry - 533 105,

I TSI, VR Andhra Pradesh, India

I : 0883—2449871—4, Phone: 0883-2449871-4,

HaT : 0883—2448341, 2410555 Fax: 0883-2448341, 2410555

$—Ha  : director.ctri@icar.gov.in e-mail : director.ctri@icar.gov.in

devTSe https://ctri.icar.gov.in Website : https://ctri.icar.gov.in

Aurger AfAfa Editorial Committee

Sf. 3. THEIR S Dr. D. Damodar Reddy

. . 9eEwRE Dr. C. Chandra Sekhara Rao

S Tg. PR Dr. H. Ravisankar

Sf. &, fova FAR Dr. T. Kiran Kumar

€. .9 erwr Dr. J.J. Rajappa

. deon TEEER Mrs. B. Sailaja Jayasekharan

e gdr Assisted by

I/ A D Y= Mr. C.V.K. Reddy

Aree, aedARmEh Mrs. Ch. Lakshminarayani

A, gforama Mr. Md. Elias

|AfIAR QR | 39 USRE & fHd @ "All rights reserved. No part of this
RT &1 GaoT fBe ff gdR 9, Ash! e publication may be reproduced or
g7 I PHIs HIEIH gRI 9T: Y1, BRIIRG] transmitted in any form by print, microfilm
BT, 9D, SMENTeIR—ANSIRRTE & or any other means without the written
faRad srgAfa @& fa=r e g permission of the Director, ICAR-CTRI.
Printed at

New Image Graphics, Vijayawada-520 002
Phone : 9347553274




Preface .oooviiviiiiiiiiiiie e oo e R SRR ot IO GO S et R Ry i

HTIIBNT TR

Executive SUMIMEALY - 4 --traat Vs Nh- - . --- TEEE——— SRS T, ... 01
Nt O U L O v, . . .. . e e e e« clele oo e ool als 11
S ENEIEESERIEu

ResearCh AChIEVEMENTS ..o et ettt e e e e ea e aaaaaaas 18
qeifdhd Yd BN Ureiiiast

Technology Assessed and Transferred ...........o..eooioiiiiiiiiiii e aaaaeeeee 54
fRrerm gd ufereror

EUNSALIONANNNEENIIIG - ... - ¢ oo - DEEEEEEEEL ... ... (OSSR SR 57
BN I o<

KrigiaovA KEREra .......... -~ SN ST .. 0., . . ST 1 S —— 62
IRIPR U FHTH

AWaNES"and RecognitiONSHss . .. . . . - 5 HEuan. Sy NS . [ S SR . 70
TP TG FSANT

Linkages and CollabQESiliEiiSuSEu e nau_—— §7 . e S e T U 71
qHITh, IR 3R ARG wIedd URITSTHT

All India Network Project on TobBaCCO .....ovveiieeeee e 73
YT BT Al

Bt of Publications . TR EE— . .. | S ... ... 81
JrgAIfRT =re], uRATSTTSI @ AT

List of Approved ONn-going ProjeCES .....cooiiiiiimiii e eeen 86

ST HATebR WAL, Taqdiy qfer <o, AR SR uRye

AT HRIH Yaed |l al dod

RAC, QRT, IRC and IMC MectIRTS ™. .. oy SNENGE_—_ U SIS e SE— . ) 89
o Sowt ; St ©d TR AT % wfh

Participation of Scientists in Conferences, Meetings, Workshops and Symposia ...92

g1 U e o

Trainings and Capacity Building ... 100

AR, fHam fdaq qen dgcaqul HrRimA

Workshops, Seminars and Farmers’ Days .......ccoeiieiiiiiiieiiiiiiiiiiiaaaeeeenennaas 103
P ¥ Al Afdaa T

Empowerment of Women in Agriculture ... 107
IAUTHTRT JCITORTOT

L] e R (] o - - A 108

CRIEED

PEEOAMNE] . occoooiitadanoomcoonnnn oo VO 109




ICAR-CTRI A

ICAR - CTRI Annual Report 2021




AIPHITTU—b5 I T STTH A, R[STHg! bl dTfieh
RuIé—2021 TR BT ad § W foQ T &1 a1 © | 9y
2021, PIFTS AR ¥ RO IS & Al o TS |

DTSl & FTaole, LRI = ST Yaeid fhar iR e,
= R sik o aftRfva iRt ¥ Fecet sy @)

.--G‘t

2021 & QR UK B Ts Hedqo! WY USRI} H : I
SUGT o1 dTell 3 ddrdy, fhedl /Rl &l ugar (dTS! dard,
SHGEIETTE 2, IREHT daTan, BT ST 5 AR dell ddrdy, BT argdl 22); TUT 15T diel SU—HMATT Pl fbeAl
&1 RefreT 2q 3 fol & Haftrd (ThATdT dardy, & ThIol 11 3R THAIRIR 15 3R dIS] dard, @ gdis!
132) URITG IRl bRAAT; Bl iR 1S ety o forg Srgus faenfereei &1 fadm; el T8, gar
G A0 U, THCRIRIR JMTETRT SRS T3, UI¥dh dcd SUANT 3hel, $Holl RV, HIcARID
AR BT HH HRAT, UhIPhd dIc IGe e & &3l H B ScTa AR F=eT0T Uil &1 fdwrd
3R Rl enfAet & | dare, Uil &1 JOral & &3 H, RIS TOTaT Jodidhd AR HIeATerd Jaesi &
feetyor & oy |7 fAweiyvIcHe ARIeh] BT AT IRl [T IT-T | AT 1 dardy, drs, d1fored HaTerd, HIRd
TROR AR AR ST & AT AR H Bics hed UMW, A= Bdd TRl H Wics R & Ui
@ ATH W FEURT & TNl HHATRAT D &7 1707 SI 31fa f[IaR gfepion & A | dreiiie!
3TIeRTa IR # SRrol AT T | TR & Ted BRI RV (A Beal o (bl & dr—drer
Y07 JaTal Bl U Y 31T T B forg prufad faar wrfafafery & Arer—warer eran fHior, drer
[T 31R AT FLHHROT BRIHHAI & HHRATFGIT H AN (&7 | Herardal Red H e b= gdi
MaTerT fSTer # UBUleT & o+ WR Afhd HU ¥ B $R I8l © | ¥ dard, dief 3mgfd (>7000 fam),
oAl Y o, gl oiR 9151 uieTor # faverveneHs darsil |fed Har BRI § 9ga sreeT HaziH 51 ¢ |
HALRITF—IEURT Hel BT HRITHD WY A AT B D (074, FLAF -1 ST & A1 3 FHSIT U1 IR
ERIER by | FIDRR BIAT §IRT AT DI GIdem & o 15T SN iR qrrarl fazafderneral & arer
1 3IR FHSiar SOl IR gRIeR By Y | ‘STSTE BT 3 Felcdd’ FHARIE & U 9N & WU H, G
J U AR Sl I &1 & s wfafisd et / faemsit 3 ot | Hefta awamfis g6t o= sy
R 3T & | 39S T, VI 7 4RI ARBR & T BRIHA! IR 3 AR Ul Pl A1) PR

# g Al fer e |

AR BT AU IUTEHAT ISP el © Il [ JTHUT TBIRAI (RIS 3R RIS ufHeprait
H 46 T UF, 1 gelfed, 4 AR, 9 YD AW, 5 AMGHI o), DUl s WidedR (3) 3R Hfaftsd
REHRI (6) H URRIT BIAT & | AR 7 ) AT 950 1ifd SIEITR, MSUART, IRTH, TETAU
BRI DI iR THg H ST T & | Hgdx d BN A= B 1 AT BT FSTY DR
@ o, TRA 7 199.8 ARG & Fol doic YRS & W1 37U TRINAG Haw ol 407 O=7 fowam |

TR & Y, MeTbaial R 3T HEAMRAT 7 AT IfRa—sIR R TS ITh—Ts AR,
S rered AU T SU AEIfewd (B fas), Sf. 3L IR, M, Heid Helteed (arifae
IR JTeT STRAET BRIhHAT MR AR & oy raede FHelF & forg g=yare faar | § | & 9+
YT/ IR Dl & TG, IIhi 3R =T HHATRAT Pl I (RAR TARAT 3R RO qHH & forg
gare <dl g, e 997 39 arffe R # dafta srgeem wfafafir oik Suafermt dva =2 2 |
3 # ¥ Hurger aff, ioag We 3R vedivd Ife & Al gRT Y 1Y ufieg varat @) axie
IRAT g, fot 39 aiffies RUd & 99 W YR Sl FeM 747 |

TS

27t eI, 2022 (-gr_ AL | Lod m)
e

ISTH=g



Preface

t is indeed an honour for me to present the Annual
IReport—2021 of the ICAR-Central Tobacco Research

Institute, Rajahmundry. The year 2021 witnessed several
challenges stemming from continued Covid pandemic.
Despite many constraints and difficulties during the year,
it is heartening to note that the institute performed well
and made significant progress in research, extension and
other mandated activities.

The significant research accomplishments made during 2021 include: identification of 3 high
yielding tobacco varieties/hybrids (GABTH 2 of Bidi tobacco, GCT 5 of Rustica tobacco and YB 22 of
Burley tobacco); submission of 3 variety release (FCJ 11 & FCR 15 of FCV tobacco; and ABD 132 of
Bidi tobacco) proposals to AP State Seed Sub-committee on Variety Release; development of DUS
guidelines for FCV and Bidi tobacco; development and release of crop production and protection
technologies in the areas of crop intensification, soil resource characterisation, STCR based fertilizer
prescription, nutrient use optimization, energy conservation, minimisation of pesticide residues,
integrated pest management etc. In the area of tobacco leaf quality, two analytical methods for
chemical quality assessment and pesticide residue analysis were standardised. The institute took a
lead role in technology outreach activities in convergence with Tobacco Board, Ministry of Commerce,
Govt. of India and Trade through innovative extension approaches like Field Friends Programme,
capacity building of technical staff of Industry through field level trainings at different crop phases.
The KVKs functioning under institute contributed to implementation of front-line extension activities
as well capacity building, skill sharpening and women empowerment programmes to farmers as well
as rural youth for enhancing their farm income. The KVK at Kalavacharla has been actively working
on formation of FPOs in East Godavari district. The institute has done exceedingly well in service
functions including tobacco seed supply (>7000kg), providing analytical services in leaf quality, soil
and seed testing. In a bid to strengthen the functional Institute-Industry relations, the institute
signed 3 MoUs with Industry. Two more MoUs with State Agriculture and Horticulture Universities
were inked for facilitating research by post-graduate students. As a part of the ‘Azadi Ka Amrit
Mahotsav’ celebrations, the institute has initiated a lecture series wherein the eminent personalities/
experts delivered special lectures on the contemporary issues of relevance to agriculture. Also, the
institute played a proactive role and implemented flagship programs and other special initiatives of
Government of India.

The research productivity of the institute has been excellent as is reflected in research
publications (46 research papers in National and International Journals, 1 bulletins, 4 Brochures, 9
book chapters, 5 popular articles), copy righted software (3) and prestigious awards (6). The Institute
has conducted/organized all the mandatory meetings viz., IRC, IMC, RAC, AINPT workshops in the
stipulated time. In a bid to strengthen the activities of KVK at Kandukur, the institute completed the
construction of its administrative building with a total budget outlay of 199.8 lakhs.

The institute’s management, researchers and other staff thank Hon’ble Secretary-DARE & Director
General-ICAR, Dr. Trilochan Mohapatra; Deputy Director General (Crop Sciences), Dr. T.R. Sharma;
ADG (Commercial Crops), Dr. R.K. Singh; and other key functionaries at ICAR, New Delhi for their
inspirational leadership, guidance and support essential for effective research programs and schemes.
| thank all Heads of Divisions/Research Stations, Scientists and other staff of the institute for their
continued efforts and unstinted support, without which the research activities and accomplishments
summarized in this Annual Report would not have been possible. Lastly, | appreciate with thanks the
committed efforts made by the members of editorial committee, PME cell and LDS Unit, which
enabled timely publication of this annual report.

D O0Y

» = .

(D. DAMODAR REDDY)
Director

27%" January, 2022
Rajahmundry
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T @1 WA IR fae 0.45 fAfer gaceR
DY &3 & A1 9RA H ol I BHaA H
A U & ol dIfep AR IR 760 A fdhetrm &
SATEA Rl T | a7 IR Podb o
(22,737 Pxrs BUY) AR AT M (5969 IRIS
IW) & e H Hz@yul INTEM faaT SR 457
fAfer AT &7 moifawT |gRem we™ dRar 2 |
< H MY A qlel T, S G THR ThHId],
el gl Fdu, RITR—WR, g&e, 9, ARVS,
IR qef drTq, = FIfd arg gaR g Q9 |
I, DI A= Wl Y0 B & [Ty M,
g b Jdu™ H oSl H 1947 H By
T, AL G @l MU & T8 off |
ARG P JFJAGE URvE  (SMEATTIR) A
AR & HTI DI 1965 # AU BT # fora |
AR & U TR, HEAHR, S fHeei! (3T wee),
IR (RIS, TR (Hefied) 3R Serer (dfkem
§TTTer) % Rerd B8 QU™ W BT Uh edd
2 | 3T MR fafafdy & srerman, SmEigeR—
AT, THTh, R AT RAI -caad
RATST (TIMETAUIET) 3T 7T TS & Horaraet!
3R HgaR ¥ Reyd &I BN A5 dal (Hdid) Bi
Tfafafdrt &1 wHae FRar 2

el AT BT H, MSHITIR—AICIIRATE 1
THITR, d1S 3R ATUR Bl [Jeereroned Harg qar
P D AAET SIAary IFqEHA B IATG
srenfifea, Tdhipd dble 3R T €e ggfaa,
HHE el 3R fAfdeieror RoifeRl ok Hoil &
Jpfeuds HIAl HI AMMAA dRd g I fafdre
JTEA SR GRef Hreiifhal b1 f[adsRaa &R
3R JHIRT B & 3fAEl I=d IS, Sifdd AR
ol ¥ AR A= Tw T, TbRI HI 102
fpedl & OINY /UgaTd &1 & | $9d  3folrdl,
SIMSHITRR— HICTIRRATS TaITay, d1ST T Y[l BT
g S AR T, [Bar @1 90% A AfAd Bl
ST MMaTIhdT BT R FRaT & | T8 fhei e
& forg faene Sger el &1 A IeREE
PRAT & | 9 2020—21 B SR, WIH 7 Rl 26
WM gy uRIGEN, 2 g fox ik
IRATSTATY 3R 1 IFAR FARRINTT TRITSTHTG BrATf~ad
@1 2| 3T ITATEl, 11 75 I gRATSIRA B
ORI fbaT AT o | R BT e fh=Arl @l
3T 98 & oy I=d Yo arell dIiorissd Haa
WR &M Biad PR @ I A A0S Y W)

¥ P Y U - PR qeIg e dAe aife afadea 2021

Tobacco, the golden leaf is one among the
leading commercial crops in India with a
cultivated area of 0.45 million ha, producing
760 million kg annually. Tobacco made a
significant contribution in terms of excise
revenue (Rs. 22,737 crore), export earnings (Rs.
5,969 crore) and provides livelihood security
to 45.7 million people. FCV, bidi, hookah,
chewing, cigar-wrapper, cheroot, burley,
oriental, HDBRG, lanka, pikka, natu etc., are
the main tobacco types grown in the country,
with FCV and burley tobacco being the main
exportable types. The Central Tobacco Research
Institute was established in 1947 at
Rajahmundry under the aegis of ICTC, Madras
to introduce scientific tobacco cultivation in
the country. The function of CTRI was taken
over by the Indian Council of Agricultural
Research (ICAR) in 1965. ICAR-CTRI has a
network of six Research Stations situated at
Guntur, Kandukur, Jeelugumilli (Andhra
Pradesh), Vedasandur (Tamil Nadu), Hunsur
(Karnataka) and Dinhata (West Bengal). In
addition to its mandated activities, ICAR-CTRI
coordinates the activities of All India Network
Project on Tobacco and two Krishi Vigyan
Kendras located at Kalavacharla and Kandukur
in Andhra Pradesh.

In the last seven decades, ICAR-CTRI has
released/identified 102 high yielding, biotic
and abiotic stress resistant varieties of different
tobacco types, apart from developing and
disseminating site specific production and
protection technologies encompassing climate
resilient crop production technologies,
integrated pest and disease management
practices, crop intensification and
diversification strategies and alternate sources
of energy, besides providing analytical
services to Tobacco Board and Trade. Apart,
ICAR-CTRI supplies tobacco seed which meets
>90% seed requirement of the Indian tobacco
farmers. It also maintains huge germplasm
resources for varietal development. During
2020-21, the institute has implemented 26
Institute research projects, 2 external funded
projects and 1 Inter Institutional project. Apart
from that, 11 new institute projects were
proposed. The Institute intends to transform
into National Institute for Research on

1
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RIS STRFeT R H uRafcid g &1 2 | fafi=1  Commercial Agriculture with an aim to focus on
AU IR & WIfy & wre—wrer = high value commercial crops for enhancing

\ Hecaqof wTfefaftrat o wRga fear o farmers’ income. The progress of the different
B . . research projects along with other important
TR, foel | 9ER activities taken up were presented.

o THE & W & T /Usgdad o g fhe

Tobacco cultivar development

i. A& ORI AR S U & el dEIg
IATES &3 & foTg Udh Sod U (3740 fab.
1./ TICIR) dTel dg] Ty, s SiaIciya
2 I UEA Bl TS ol |

ii. ST I[ORIG & BRCHT T S drel el
@ folv U S U (4976 fh.AT. / BacaR)
qrell $NCHT T faoed SIAIET 5 @l ggar
@ T8 o

iii. a7y U< & ol qwITd, SATad Al & oy
Td Ied SUST dTell det TTd; fhe aredr 22
@ gEAT &) TS oY |

iv. g U3y g @ few fd|=q 9w
SU—WMAT B &1 THAl JHaren, el
(THATST 11, THURIR 15) 3R U el faed
(TSt 132) & e faHrem TR IR by
RN

Ud YO SEERH U ST RUST 3R

Do & JR—TARTE FHIOT BT TH3 FARE BT

ST T 3R Gd—Tsi aehHi & e &

foTT SMERBT FI A MG Urb] BT a9+

o 3 |

qgeTie W ® o A9 Ul awe
TeEhHl AT DT 32, THAT 50, Dl 67 3R QI
QCFR{I G NASIE? HhY, HOUATHUT 26, hUcITHUT

27 HT ANTE faar T |

ol T, GRTEhHAT dTsd! 37 IR el 5 1 iTF—Hr
ool H dde T DI AT H 19% AR 7%
e ISl &Sl D |

Sguw feenfadyr : 1feq @ E TR BN
AT 7 THAEl 3R §1eT fomi & doiiaRor
P oy SATAR—NERATS gRT BRI
qareT Sgud feencwi &1 wer @ &R
Rure e & oy ogd @1 |

TR BT TENE : MSULR—HICI3TR3TS
el garR & fou M= geR & dwrE,
fPedl & @l 3386 TG duM@lerdl &l
IERET FR IET B |

SR YOI : 373 S-ae] afaftedr g
UUAIIRIR 6—10 (T Uil &A1), 1,/135

® Tobacco varieties released/ Identified

i. A highyielding (3740 kg/ha) Bidi tobacco
hybrid GABTH-2 was identified for bidi
tobacco growing areas of Middle Gujarat
and Andhra Pradesh.

ii. A high yielding (4976 kg/ha) Rustica
tobacco variety GCT-5 was identified for
Rustica tobacco growing areas of North
Gujarat.

iii. A high yielding Burley tobacco variety
YB 22 was identified for burley tobacco
growing areas of Andhra Pradesh.

iv. Variety release proposals of two FCV
tobacco varieties (FCJ 11, FCR 15) and
one bidi variety (ABD 132) were submitted
to AP State Seed Sub Committee on
Varietal Release.

® Pre-breeding lines : F3 population of the
Inter-specific hybridization of N
benthamiana rependa and Kanchan raised
and morphologically promising plants
selected for developing pre-breeding lines.

® Three FCV tobacco lines viz., KB32, FB50,
KB67 and two FCV tobacco hybrids, KLSH26,
KLSH 27 were contributed for multilocation
testing.

e Burley tobacco lines YB-37 and Burley-5
recorded 19% and 7% higher yields than
Banket Al in on-farm trials.

e DUS Guidelines: Task force committee
constituted reviewed the Draft DUS
guidelines developed by ICAR-CTRI for
registration of FCV and bidi varieties and
the report submitted for approval.

e Germplasm Maintenance: ICAR-CTRI is
maintaining a total Number of 3386
germplasm accessions of different tobacco
types for varietal improvement.

e Germplasm registration: Eight germplasm
entries viz., NLCR-6-10 (high leaf no.),

ICAR - CTRI Annual Report 2021
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(S=d AredId), STgd 117, d1 4914 (SIgHd!
IR, TEdl 20006 (exfUerR UfoRkE), SivaiR
1 (®Tem ¥ UftRE), % 6—2—2 (ST 41
I 3R SIS (FhE el 3IR d191) Uoiid
d fby Ty |

17135 (high Solanesol), JS 117, V-4914 (TMV
resistance), HV.2000-6 (Caterpillar
resistance), BSR-1 (Black shank resistance),
F6-2-2 (High seed yield) and Jayalakshmi
(white flower & seed) were registered.

e Tobacco Seed Supply: A total quantity of
o WM AT P YRS : I s, P, 7594 kg truthfull Fl)zilob)élled seed gfdiffet)‘,ent
Hﬁmsﬁwﬁﬁwﬁwoq LISICAGISI] ) Y ot :
° cultivated tobacco varieties was supplied
A A7 oI 31 IRT P & for 2021 B to farmers through ICAR-CTRI, Rajahmundry
Xl 8 g B IR 34_3;?51 Q3ﬂ’\’—_ﬁ CIBRAATE, and its Research stations during 2021 season
XT3RS ST Tl & AT | to meet seed requirement of >90% tobacco
frami @I A= Py awrg o™l & f/a farmers in Andhra Pradesh, Karnataka, Tamil
7504 fHAU™ oldergad disil @ 3mafd @l Nadu and West Bengal.
T Crop Intensification and Diversification
Had Tear iR fafdefievor e Among the different crops and cropping
AR 5 i systems studied, chilli followed by turmeric
® 3 %agi'l’s‘ Rref o Gﬁ_\;ﬁ . are remunerative crops in FCV tobacco
' ~ o E”—qr ‘O’ﬂ? qu. . CIHdldy 31T growing Vertisols of Andhra Pradesh.
qret afdarel § AMBR! B © . .
e Chewing tobacco+ Annual moringa recorded

o TR & TduT dwTd, STad & # fid
3R Bl & d1a FGuT Iy + dTfbep AIRAT
|AIed Yg A Tol DI g IR FIUT
THRITH—IRICH QTS Bdd JoTell - Sed I&
3T TS B |

o TUN & foly I 3RSl Wbl Pl Hediae fhar @
T o, T H & SIKAIUT 66 3R AMSUIT 66
geTeH el & IR e § I O |

o I, ITT, HIhell IR et &1 o H ydbreH
foret @1 ger Rifea aRReferl # oRSl # iR
Bl & ®Y H PRI IR FoRex 99 I8’
TGe PR I T |

DY weeft swEy

e XUV & THY YUl URpAl /el H 2.5
T /TIIR DI R A N + 75 SH/TRIR @
P W T UHAISTH & YA b IRUTFRTSRY
FBAICH DI Tod! Jar3l BT dTel Ndlell JaT |
wmwﬁmma%q%géaﬁ?aﬂaﬁéﬁ@
IUTET ¥ 4.2% BT i B3 |

o FAICH Bodbl HaRll H I S dTel THAT!
T, & forg guam wee ggfoai ST 90 x 50 @
A, & T Ied "9 drel 90T, YT B
T 25 fHIT. / TaCIR HfovIH Algec SAND
@ SUANT Bl AR FGRID IR U0 & 45
3R 55 faAf R 2.5% U AT & MY
ATsSIor 3R UIeIfRra® &1 7 9) guify qreror
BT ST DI TS B, e aRemawy 2.86
@ ASAFIRIR U & A1 IuAIRG U=l
IATEH H 134% 1 IfG §s 2 |

¥ P Y U - PR qeIg e dAe aife afadea 2021

the highest net return and Chewing
tobacco- Aggregatum onion cropping system
recorded a higher net returns followed by
chillies and turmeric in the chewing tobacco
growing areas of Tamil Nadu.

Three castor hybrids were evaluated for
yield among which DCH-66 and ICH-66 were
superior in rainfed areas of Prakasam
district.

Korra and cluster bean are performing
better as inter crops in castor under rainfed
conditions of Prakasam district compared
to green gram, black gram, ground nut and
sesame.

Agronomic Interventions

Application of gypsum @ 2.5 t/ha + FYM @
7.5 t/hain the seedling rows/line at planting
time resulted in 10.4% increase in
productivity and 4.2% increase in bright
grade production in red sandy soils of
Karnataka Light Soils.

Drought management practices like high
density planting with 90 x 50 cm, starter
dose of calcium nitrate fertilizer application
at 25 kg/ha at planting & foliar nutrition of
N and K through potassium nitrate at 2.5%
twice at 45 and 55 DAT are recommended
for FCV tobacco grown in Karnataka Light
Soil which resulted in 13.4% increase in the
cured leaf productivity with an ICBR ratio
of 2.86.

)
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Aqferd UAU® IARIBROT 112 3T ASEIo +
112 f&.UT. FRHRA Ueriiaarss + 112 fha.
e ffaITgs Ui gacaR & ArT 10
UhdISUH /3dedR & wY ¥ 50 fb.aT. Arsere
+ 20 fHUT HRBRY UeriTags + 50 BT
UICIRRM eSS / 2acaR | 2 AT U
Tl SOt SR werd sroft a1 o=t SuST 7 8.3

T g g T

IR T &) Reafd 7 sl & <ifqw Iwae |
goal oY & URUMRG®™Y ool &I Iffed
U goi AR Bl JET a0 YT gaT |

AMIs T BT T@dIHad u§EA

e AU dHleArdl ursRe”ad 10 s /150 U

T3S / BICAR DI X ¥ 3R WIgTCRT 45 UTH
TS / BACIR T SR 3 I U & AT—ATe
THATET T, Dl T¥. forger 3 I dTell &ffer
A FGRET IR H AAMD AT o |

IS el & ©Y H SaR & AT Tdhidhd HISe,
YT B 20 fed & 918 AT BT U fBsbIa,
JqUT & 40 o & 91 URHSIN &1 Udh
fos®ra R AT & 60 o & 98 60
FAMBITS BT U fOsha I The ARl &
GhHor H AReR HHl T TS |

IS B 2 URRIT & AT ATSUITH HISY, 20 B
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Executive Summary

Balanced NPK fertilization at @ 112 kg N+
112 kg P,0,+ 112 kg K,O /ha plus 50 kg N+ 20
kg P,0.+ 50 kg K,0 /ha in the form of 10t
FYM/ha increased cured yield by 2-fold and
first-grade leaf yield by 8.3-fold compared
to control in Motihari tobacco grown in West
Bengal.

Planting turmeric in last week of April
resulted in higher rhizome weight, and total
dry weight of turmeric in North Bengal
condition.

Integrated Management of Biotic stress

New insecticides pyridalyl 10 EC @ 150 g
a.i./haand spinetoram @ 45g a.i./hawere
highly effective in protecting tobacco
seedlings as well as planted FCV tobacco
from S.litura damage.

Integrated module with Jowar as barrier
crop, one spray of Neemazal at 20 DAP, one
spray of pymetrozine at 40 DAP and one
spray of flonicamid at 60 DAP exhibited
progressive reduction of whitefly
infestation.

IPM module with 2 rows of marigold, bird
perches @ 20/ha, hand picking of larvae for
every 5 days, spraying of NSKE 2% at 25 DAP,
spraying Ha NPV @ 250 LE/ha at 40 DAP and
one spray of chlorantraniliprole 18.5 SC @
0.005% at 55 DAP exhibited 85% reduction
of infestation by tobacco budworm, 6.03%
increase of cured leaf yields.

Method standardization for analysis of
chlorantraniliprole residues was done.Field
Residue Trial (FRT) with chlorantraniliprole
18.5 SC as per the CORESTA FRT protocol
indicate that a PHI of 12 days is required to
produce FCV tobacco with acceptable levels
of chlorantraniliprole residues in cured
tobacco leaf.

Ground beetles, Mesomorphus villiger
population was estimated through pitfall
traps and correlated with weather
parameters. They had significant negative
correlation with morning temperature,
evening relative humidity and evaporation.
Whiteflies, Bemisia tabaci population was
estimated using yellow sticky traps. They
had negative correlation with morning and
evening relative humidity and rainfall.

ICAR - CTRI Annual Report 2021
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Executive Summary

e Cowpea and chickpea intercropping modules
have the highest number of arthropods
followed by IPM in terms of numbers. With
the help of biodiversity indices it was found
that IPM module had the highest number of
species (13), Shannon Weiner index (2.04),
Simpson (0.82) and evenness indices (0.59).

Natural Resource Management

e Solar thermal interventions viz.,
polycarbonate roof chamber, solar hot air
circulation, solar hot water circulation along
with electrical blower will be able to reduce
the wood consumption up to 43%. By
integration of these interventions along with
LPG gas the wood saving was up to 47%.

e Soil fertility thematic maps of FCV tobacco
growing Karnataka Light Soils (Hunsur
region) were completed.

e A total number of 560 soil health cards were
prepared and distributed to farmers.

e Empty fruit bunch waste from oilpalm as a
fuel for curing FCV tobacco will save 15.6 %
of wood fuel in NLS region.

Farm Mechanization in tobacco

e Tobacco transplanter fabricated by ICAR-
CIAE RS, Coimbatore was tested at CTRI,
Rajahmundry.

e Construction of Loose leaf Barn for curing
FCV tobacco is in progress at CTRI RS
Kandukur for its evaluation.

Agricultural Extension and Economics

e Support from government for community
approach, establishing farmer organizations
in each village to implement the
management measures, supply of
degradable mulch material to fields, deep
inversion ploughing for soil solarization,
identification of new chemicals for seed
treatment in management and biological
methods are some of the suggestions
expressed by farmers for orobanche
management.

e In export forecast scenario, with marginal
increase in export-production ratio, export
volume of high value commercial crops
(turmeric and chilli) can be enhanced
significantly (2.3 lakh tons/annum) and
anticipated to bring the sizeable foreign
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Executive Summary

exchange revenue to the tune of Rs.3211
crore annually to the Indian economy.

Technology outreach activities

e A total of 55 capacity building programmes
were conducted to the farmers and line
departments on scientific tobacco
management practices.

Training programmes

e |ICAR-CTRI conducted three training
programmes on Field level production
constraints and their management for
sustainable production of burley tobacco in
Andhra Pradesh to the Technical team,
M/s. GPI Ltd., Ongole on 18.10.2021,
18.11.2021 and 3.12.2021.

ICT in Tobacco

® An android based static mobile app was
developed on Good Agricultural Practices of
FCV tobacco in English and Telugu languages
and hosted in Google Play Store with title
as “CTRI-FCV Tobacco”.

KRISHI VIGYAN KENDRA
Kalavacharla

® A total of 9 technologies were assessed
(OFTs) and 14 demonstrations (FLDs) were
conducted in farmers’ fields during the year
2020-21.

e Important training programmes conducted
include Use of Laser Guided Land Leveler,
Plastic Mulch in Vegetables Production,
Value Addition to Finger Millet and elephant
foot yam, Feed Ration Formulation &
Management in Milch Animals, Sheep & Goat
Intensive Farming.

@ Exposure visits were organized on Cashew
Processing and Milky Mushroom Production.

e Skill Training of Rural Youth (STRY) on Nursery
Management-Production of Seedlings was
conducted.

® KVK-Kalavacharla is identified as CBBO for
formation of FPOs in Panduru and Karapa
villages of Kakinada Rural Mandal specialised
for preparation of Mango Jelly and Mango
Pickles under the theme Horticulture and
Value addition. Farmers mobilization was
done in collaboration with AP Horticulture
Dept, NABARD and AP Food Processing
Corporation.

ICAR - CTRI Annual Report 2021
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Kandukur

e The Krishi Vigyan Kendra, Kandukur has
organized five On farm testing of
technologies, eight  front line
demonstrations and eight capacity building
programmes.

All India Network Project on Tobacco

e Two high yielding varieties (Bidi:GABTH2 and
Rustica: GCT 5) were identified by variety
release committee.

e A total Number of 145 lines were tested in
multilocation trials and superior lines were
identified.

e Three crop production and protection
technologies were released.

@ Technology outreach activities viz., Front
Line Demonstrations (18), training
programmes (12) were conducted.

e A total quantity of 7,599 kg tobacco seed
(Bidi and Rustica) was supplied to farmers.

e Germplasm lines of different tobacco types
were maintained at different centres.

Service Functions

e Analytical Service Units (Leaf quality
evaluation laboratory, Soil testing
laboratory, Smoke laboratory, Seed testing
laboratory) are providing service to Tobacco
Board, trade and AINPT centres apart from
CTRI research stations. During 2021-22, a
total number of 1377 samples were analysed
and a total amount of Rs. 5,12,356/- was
realised.

Copyrights Granted

1. SW-14895/2021 : Knowledge based system
for tobacco weed management.

2. SW-14404/2021: Expert System for
Identification and Management of Plant
Nutrient Disorders in Flue-Cured Tobacco
(Nicotiana Tabacum L.).

3. SW-14310/2021: Soil Test Crop Response
Based Fertilizer Recommendation System for
a targeted yield in FCV Tobacco.

Awards and Recognitions

@ A total number of six awards were received
by the scientists. Dr. D. Damodar Reddy,
Director, ICAR-CTRI has been elected as the

)
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Fellow of National Academy of Agricultural
Sciences (NAAS), New Delhi.

Infrastructure

Administrative building of Krishi Vigyan
Kendra, Kandukur, Prakasam Dist. was built
with a total finanacial outlay of
Rs 199.8 lakhs.

Research Collaborations

ICAR-CTRI signed two MoUs with Dr. Y.S.R.
Horticultural University, Venkataramanna-
gudem, West Godavari Dist, AP and Acharya
N.G. Ranga Agril. University, Guntur, AP for
facilitating post graduate research
programmes.

ICAR-CTRI signed MoU with Agricultural
College, Rajahmundry for seed production
of popular rice varieties in the low land area
of BSR Farm, Katheru.

Functional Industry-Institutional Linkages

Functional linkage established between
ICAR-CTRI and M/s GPI Ltd., Guntur for
consultancy services on Sustainable Burley
Tobacco Production.

Functional linkage established between
ICAR-CTRI and M/s Fertis. India Pvt. Ltd.,
Hyderabad for Development and Evaluation
of Customised Fertilizers for FCV Tobacco
Grown under Irrigated and Rainfed
Conditions.

Functional linkage established between
ICAR-CTRI and Tobacco Board & M/s. ITC
Ltd. for evaluation of loose leaf barn at CTRI
RS Kandukur.

Capacity Building programmes

Two online training programmes were
conducted for technical and administrative
staff of ICAR-CTRI viz., “Sensitization of
Technical staff for improving their
contribution to quality research” on
19.3.2021 and “Enhancing the functional
competence of administrative personnel” on
20.3.2021. Scientists and staff members (70
No.) have under gone training at different
institutes during 2021 for upgradation of
skills.

ICAR - CTRI Annual Report 2021
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Kisan Ghosti on “Integrated Soil Fertility
Management and Balanced Use of
Fertilizers” in virtual mode on 18.6.2021.

Tree Plantation and Awareness Programme
was conducted at ICAR-CTRI, Rajahmundry
and its Research Station at Kandukur,
Andhra Pradesh on the occasion of ICAR’s
Foundation Day on 16-07-2021.

A programme on ‘Food and Nutrition for
Farmers’ was organized on 26.08.2021 at
ICAR-CTRI, Rajahmundry, its Research
Stations. Awareness was created to 1500
farmers through Farmers WhatsApp groups.

ICAR-CTRI live streamed the curtain raising
event of ‘International Year of Millets-2023’
inaugurated by Sri Narendra Singh Tomar,
Union Minister of Agriculture and Farmers
Welfare, Govt. of India on 17-9-2021. In
continuation ‘Poshan Vatika Mahabhiyan and
Tree Plantation’ programme was conducted
with Chief Guest Sri Margani Bharat, Member
of Parliament, Rajahmundry.

Farmers Interface Meeting on “Climate
Resilient Crop Varieties and Agro-
technologies was organized on 28.09.2021.
Live streaming of the Hon’ble Prime
Minister’s interaction with farmers and
dedication of 35 crop varieties to the nation
was done.

Mahila Kisan Diwas was conducted on
15.10.2021 at Venkatarama nagarm village
of East Godavari district.

World Food Day was celebrated on
16.10.2021 at ICAR-CTRI with the theme
Safe food now for a healthy tomorrow

As a part of celebration of the Azadi Ka Amrit

73 é_{ QSR —IERIRSTE, RIS 7 UK Mahotsav, ICAR-CTRI, Rajahmundry has
AR Sl T AT febar — organized following lecture series.
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Policies” by Dr. B. Rajender, IAS, Minister
(Agriculture), APR to FAO, WFP & IFAD,
Embassy of India, Rome, Italy on 11.11.2021.

Lecture on ‘Self Reliant India through Self
Sufficient Agriculture’ by Dr. J.P. Sharma,
Vice Chancellor, SKUAST- Jammu on
4.12.2021.
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NEH Programme

Network Project on Tobacco implemented
the NEH programme in collaboration with
ICAR-RC for NEH, Umaim, Meghalaya. The
programmes include trainings on Integrated
Agri-Horti Farming System, Soil health
management, livelihood improvement
through backyard poultry, post harvest
management and value addition, integrated
fish farming.

Tribal Sub-Plan

ICAR-CTRI implemented the Tribal Sub-plan
at CTRI RS, Jeelugumilli, Hunsur, Vedasandur
and Dinhata. Trainings/ Awareness programs
on scientific management of different
crops, post harvest management and animal
husbandry were conducted and critical
inputs supplied. A total number of 510
farmers were covered under this
programme.

SCSP Programme

ICAR -CTRI and research stations and KVK
implemented the SCSP programme.
Different interventions encompassing the
Awareness programmes/  training
programme, supply of critical inputs such
as seed, fertilizer, animal feed, battery
operated sprayers, tarpaulins were supplied
to the beneficiaries (>10000).

GOI’ Programmes

National Science Day was celebrated at
ICAR-CTRI, Rajahmundry on 28.02.2021.
International Women’s Day was celebrated
on 8% March, 2021 at ICAR-CTRI,
Rajahmundry, CTRI Research Station,
Kandukur and KVK, Kalavacharla.
ICAR-CTRI observed Parthenium Awareness
Week during 16-22 August, 2021.

World Soil Day was organized at ICAR-CTRI,
Rajahmundry with the theme of ‘Halt soil
salinization, Boost soil on productivity’. Soil
Health cards were distributed to farmers.
Vigilance Awareness Week was conducted
at ICAR-CTRI, Rajahmundry (26.10.2021 to
01.11.2021).

Special Swachhta National Campaign during
2-31, October, 2021 and Swachhta Pakhwada
during 16-31 December, 2021 was observed
at ICAR-CTRI, Rajahmundry.

Hon’ble Prime Minister’s address on Natural
Farming was live telecasted during the
valedictory function of Vibrant Gujarat on
16-12-2021.

ICAR - CTRI Annual Report 2021
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IR, 99 & 918 THIG, B G-I Fdd T
IATEH 7, IR ISR (45.7 Taferas <m), o
T (~28,300 BRIS) & AHA H AR AHISTb—
A A I~ FRAT 2| ARG | THIG, 4.5
A TAIR &3 H ST ol ' R 760
fAfers fham ST=Ra o &1 ScTe 8T 7 |
HRA AT T, 3R qHITd, STal BT Ub TqE
fFrafde® & 1 facel qa7 3T H % 5969 RIS Bl
AN JdT B | UBHEl, §IE], gFpr, @4,
Oarp1, 1 S <=1 H I S arel J&I T,
A YHR 2 | RTRE # 3&HIe 89 arell Uhardr
T, ol T, STITa Bl 30% 3R FHel Hafd
BT 80% feRT € | THIw, B HAA R & 15 A
affdre Il W A= Hi—STerary. aRRerfoal #
IS SR 7 | fafi =t |, oy e, dAfed
3R ORI T IUTEH &Fhdl 3R T IcaTa

BT >80% 2T B

I IR H dHIH B Heed IR faermet
T &maT Bl A BRd §U, WRA ARBR o
1945 ¥ HETH ¥ YRA da1d a1 AR (ICTC)
BT T3 fhar, &1 ATt 9718, ICTC = 1947 H IIoTHS!
(3Tier T<=m) H DI dwTdy, STHET eI (CTRI)
P RATOAT BT IR a1 H 39 99 1965 § WRCAT
P ey gRYg @MEEITer), ¥ fReell @
AT ¥ I 13T | AT HTLAR—ATCIRSE D
I TR, DGR, S fAeedl (3T HQ2T), dEHgY
(@FreTg), SR (F1ics) AR SFEIeT (Ufem Sd)
H Rod o8 gAY WA BT U Acdd o |
U= Ifard Tfafafel & 3rcirar, SMevITIRIR—
AICIBTRATE 3Tl Uasl 3§ derdraell AR dgdR
Reyd T e, IR RIS R -Tead qRATST IR
<1 S g Sal @ TfafaftEt o S war
2| AFTHIE Bl H IW &F H W WM T
A= TR & s 9 Heftd fafdre sifdeer 2|
A U fafdre srfgeer, gfte ok faer & wrer
PR B ET B |

¥ P Y U - PR qeIg e dAe aife afadea 2021

India is the second largest producer of
tobacco after China, and generates enormous
socio-economic benefits in terms of
employment (45.7 million people), revenue
generation (~ 28,300 crores). Tobacco is grown
in India in an area of 4.5 lakh ha producing 760
M kg of cured leaf. India is a leading exporter
of leaf tobacco and tobacco products
contributing foreign exchange earnings to the
tune of Rs. 5,969 Crores. FCV, bidi, hookah,
chewing, cigar-wrapper, cheroot, burley,
oriental, HDBRG, lanka, pikka, natu etc., are
the main tobacco types grown in the country,
with FCV and Burley tobacco being the main
exportable types. FCV tobacco used in
cigarettes constitutes 30% of total tobacco
production and 80% of overall exports. Tobacco
crop is grown in over 15 states in India under
varied agro-climatic conditions. Among the
different states, Andhra Pradesh, Karnataka
and Gujarat account for >80% share of area and
production.

Realizing the importance of tobacco in
national economy and huge export potential,
the Govt. of India constituted the Indian Central
Tobacco Committee (ICTC) at Madras in 1945.
Two years later, the ICTC established the Central
Tobacco Research Institute (CTRI) at
Rajahmundry (Andhra Pradesh) in 1947 and was
subsequently brought under the aegis of the
Indian Council of Agricultural Research (ICAR),
New Delhi in the year 1965. ICAR-CTRI has a
network of six Research Stations situated at
Guntur, Kandukur, Jeelugumilli (Andhra
Pradesh), Vedasandur (Tamil Nadu), Hunsur
(Karnataka) and Dinhata (West Bengal). In
addition to its mandated activities, ICAR-CTRI
coordinates the activities of All India Network
Project on Tobacco and two Krishi Vigyan
Kendras located at Kalavacharla and Kandukur
in Andhra Pradesh. The research stations located
have specific mandate pertaining to different
tobaccos grown in that zone. The Institute is
functioning with a specific mandate, vision and
mission.
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Vision

g

HH BIDHRD, AVHRI AR ALY Td SARTTE
Aiforra FrEl @ geed uRgw | aftas aforget
@ foTg IR TwaTd;, BT ATAANID ATHTT SH3TT
UaT BT |

SEGRL

ITE QET], IATE Bl UK AR THH, B
fafder ITIRT & oy qaiervr & glRe | vl
SR ANITRAT BT fawra & |

Fferedw

1.

2.

3.

4.

R AR T A e, & JbR IR gferal
3R <orIfae STgHe, [uradyol iR Jed
Hafefd Searal # GurR BT |

T, U BT AT 3R qHEId, B

Jbfodd SYANT B fAHRIT HRAT |

<Y & TG S dlel 831 & ot Jbfeud
BTl / BTl UMl dl Ugard &R |

menfifeal &1 garR Siv emmdr fmfor
‘DT |

urg<r fe

ITENTIR—WARE BT e F=ferRaa
fawat R @fgg ? :
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qrel qHITR" BT IaTad GTted BT |

R A SUANT R STEA &l &
fog 8 svxqedl & weEw 4 BRI g Bl
T |

THA dr T & SUAR & foy gRa ot
Il T STILA0T 3R AT YA |

fafdy SwART (e feed 3R Jeaae™)
% folg qwTd; BT <Ie |

fRTEIRD! &1 STERaA! Pl R B & forq FrdT
ST SXRICRYT / RT3 |

Provide vibrant research back-up for Indian
tobacco to be less harmful, remunerative and
globally competitive in the changing milieu of
national and international policy regimes.

Mission

Developing environmentally sustainable agro-
technologies for production efficiency, product
guality and diversified uses of tobacco.

Mandate

1. Basic and strategic research on domestic

and exportable types of tobacco,
improvement in quality and value added
products.

. Coordination of tobacco research and

developing alternate usage of tobacco.

Identification of alternative crops/
cropping systems for tobacco growing
regions of the country.

Dissemination of technologies and capacity
building.

Quality policy
ICAR-CTRI shall focus on:

Ensuring production of “quality tobacco”
with reduced levels of harmful
constituents.

Enhancing farm returns through innovative
interventions for sustainable resource use
and production efficiency.

Exploring and effective use of green
energy sources for FCV tobacco curing.

Exploiting tobacco for diversified uses
(Phytochemicals and value addition).

Effective technology transfer/consultancy

services to address the stakeholders’
needs.

ICAR - CTRI Annual Report 2021
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HIPHATI— a1 T, SR HeeI, WRa H
Y S a7l A= IR & dwiTd, R e B
AT ST TR B | U IPE AFAUT ANTET
& A1, g A= R & Ty, &1 STTeddl 3R
TUTERIT 9T | Heyul qAdl T § SR g9
TRE fAfr=T Tware, ScaTes &l | fhamHl & ww
[T e Rfd # GuR axar 8, WaR &
forg Tware; fFatd oiR IoRa @I 9grar 9T B |

T, &3 @ AT AT dTell AR &l
<T@ BY, TR TGl w@Re SIRgH 3fR Twrd;,
@ JTE AR WA A Fs TR e, T RSB
ST H 9] FaR SARTwREl & HRUT TH1d; Bl
GUd H IR RMET 3R ISR Td SR
TR, PRI IR S Seguasi—UhAIc il
(2005), HIBMEUT (2003) 3R PIfde —19 ABHRNI
ST ARl a1 e 1R e srfder &
g TR, =] A BT ST Y B AT B,
FRIT BT Y A & ATT SINT 3T 3R ATioridas
&I gfafdfed w1 & foy amue SR fear arfe
D] BV UBe] 3D [BAURSD] Pl STebIeTdh oY
UaT BR AP |

T3 facell @l Jegerar § YR HiY ST IRyg,
5 feeel gRT IS AR = WIpsru—dsra o
STTHET TR & AHSRVT 3R AT BT TRR
PR IR Gea g | Fffy 1 sroel Rure aRug &1
HiY &7 | UM P R R T o 9eM &
o Wi awarey, @ fory Sfidd ar=iem do—arg
YT @R & QP & A P BRAT SR
RN | 5 3TATd], T8 PiY & IURA aTosdeDh
B B ATHU ATAU B Bl Y JTARI
# RIFART B BT AR IR ¥ | geal, i,
IR 3R ¥awe Sl Iod Hed dTell AT
Bl IR AT $HY U= rgHe™, fhami &
BT B oIy ARBRI TNHTT Ugell & ITHT By
I FTT Bl Tl ALIHAT & HaH H 3fedH
HEd XAl © | IRATAd M AeHd S BR
Rad s salRfad tfiecar (NIRCA) 2 |

¥ P Y U - PR qeIg e dAe aife afadea 2021

The ICAR-Central Tobacco Research Institute
is the unique institution conducting research
on different types of tobaccos grown in India.
With its outstanding research contributions, it
is instrumental in augmenting productivity and
quality of different tobacco types and thereby
improving the overall socio economic conditions
of farmers in different tobacco growing regions,
boosting tobacco exports and revenue to the
government.

In view of the uncertainties faced by the
tobacco sector viz., serious public health risks
and environmental issues associated with
production and consumption of tobacco, steady
decline in tobacco consumption due to growing
health consciousness among public on one hand
and the national and international tobacco
control policies such as WHO-FCTC (2005),
COTPA (2003) on the other hand and Covid-19
pandemic has triggered emergence of “Tobacco
New Normal”, instead of exclusive mandate on
tobacco crop, continuation of the Institute
with rechristened name and broadened
mandate to reflect commercial facets of
agriculture would offer long-term benefits to
its stakeholders.

The committee constituted by the Indian
Council of Agricultural Research, New Delhi
under the Chairmanship of Dr. H.S. Gupta, Ex-
Director, ICAR-IARI, New Delhi made suggestions
on Rechristening and Broadening the Mandate
of ICAR-Central Tobacco Research Institute. The
committee submitted its report to the council.
The institute will continue to work with a vision
to provide vibrant research back-up for Indian
tobacco for enhancing the farm incomes and
export earnings. In addition, it continues to
pave the way for shifting research focus to
agribusiness, in tune with the emerging
commercial facets of agriculture. Research on
high value commercial crops such as turmeric,
chilli, castor and aswagandha, and commercial
agriculture assumes a greater significance in
the context of increasing need for enhancing
farm income in tune with government policy
initiatives for farmers’ welfare. The proposed
name is National Institute for Research on
Commercial Agriculture (NIRCA). The proposed

13
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AAAIG ARE & gwad faorE, e,
SEICKIDY

TR HRIF & BT H SHAT
e @ iaRY &R HR—uRRerftes Fwer o
Reer giHftad oxd gy ovvadn, B
forg AN —TaraR—Hea s1&ger
SMETRT Siidd e U&= 6T 3iR
faepfid o |

ferder

o TR AR HRI—UIRReIfde et &7 Rerar
JATT HRT U PR 3, AR, U0 AR
frafa s 9g & fou afofsas PR @
A= el TR S AT |

o T¢I S oIvvEdl, HiaueicHehdl 3R ReRdl &
forg o7 @8 S @) XU, Ao Hi
ARl iR fafafdes qea s=aen drsd
IR BT |

o TRNM®I IR IR M TR & foly he—atigd
fORdR aTd T&T™ HRAT 3R RAUR®T &1 e
3R prered AT & forw ufSeror &1 smae=
DXAT |

o IAE YHEWHIY], g HaeH, fauur iR fas
B! I & fory it goifal & rer q8an,

AHII 3R HUD DHRAT |

TRRIT BT SUBNT (2020—21 3 2025—26) U=
Y T BRIBA! O, (i) TR IcaTaahal AR
O & o1y TR, IoT=, (i) amoTiasd $iY H
el UG Jde+, (iil) TR SUSl U6 Ud
Ied Hed dlell aroiided wHel § Heade d (iv)
fhsaTIl BT IrIdedT 3R fafd & ggmar <o @ forw
JUfIT fIR @R IR STRIET & A1 I
fdar T o |
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Vision, Mission, Mandate of rechristening

institute were:

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
environment and agro-ecological
assets

Mandate

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

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

e To deliver front-line extension services for
technology and market intelligence
dissemination and organize trainings for
stakeholders’ capacity and competency
building.

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

The EFC of the institute (2020-21 to 2025-
26) was submitted with proposed new research
programmes viz., (i) Tobacco breeding for
improved productivity and quality (ii) Crop
production management in commercial
agriculture (iii) Post-harvest produce
management and value addition in high value
commercial crops (iv) Frontline extension and
market intelligence for enhancing farmers
profitability and export promotion.

ICAR - CTRI Annual Report 2021
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HIHITII—AICIARSITS, IS ALV TR Sifdh
Tq 3roifdes dTdl @ iR, ST Sl Ud St
T 3R STl H GoIR & oy ST drenfifdhar
Td BN A B G & oy Uil el
TfafafeRl & @ TR & dsie e '
31UF JAT R V@ 7 | e | <we | e
FFI—AICIARTS =1 I AR IcTe 3fR ERewl
RNl & e IR TR, STefarg odicl Bl
BT ATqD IATEA WISl Thihd dbic Ua AT
UgE YT, Bl Teal AR fafdeiexor vorfaar
3R Il & dehfcds A & fATdl [~ JHR &
TR, Dl 102 Ied U o dTell, Sifdds Td rolfdd
TG AfcRel i o ugar /Refls @l & | 39
JTETAT T drS 3R AR D [ILereoNedS: Hary
TG PRl & | MIHTU—HICIRRATS ey & drat
I YT BRAT 2 S ARG T, (BT DT 90%
15T ST BT GRT BRell & | T8 fhedl & fdhra
& forg faemel ST HARET BT IEREE
FRAT B |

AT 7T 26 WA I URATSHRA, 2
qredr fam 9t uRETSHRsl 3R 1 iR |RRINTd
RATSIST BT Hraffad Hrar 2 | ST e, 11
9% G uRASHIST &1 wRard fhar T o |
AR STgeT BRIHHT S () T, B
P e (i) W a9, Sakd & oy
SHR—U=NRDH BT e iR Uil gwiaron
DI AT BRAT (jii) dDBUD BHAAT DI Uga AR
Jpfoqd IUANT & forg qwaTdy, &1 Qe (iv) ST
AT 3R STE B Ul & oy HhEEl ©
AR BT HGeT (V) 3 HEdqul AR &
AR Sifdd TG B UDHIPpd Y&ed & degd
T |

¥ P Y U - PR qeIg e dAe aife afadea 2021

ICAR-CTRI has been making relentless efforts
in scientific development of tobacco through
varietal development with desirable traits and
resistance to biotic and abiotic stress, agro-
technologies for improving the production
efficiency and produce quality and technology
outreach activities to enhance the productivity
and farm income. In the last seven decades,
ICAR-CTRI has released/identified 102 high
yielding, biotic and abiotic stress resistant
varieties of different tobacco types, apart from
developing and disseminating site specific
production and protection technologies
encompassing climate resilient crop production
technologies, integrated pests and disease
management practices, crop intensification and
diversification strategies and alternate sources
of energy, besides providing analytical services
to Tobacco Board and Trade. Apart, ICAR-CTRI
supplies tobacco seed which meets >90% seed
requirement of the Indian tobacco farmers. It
also maintains huge germplasm resources for
varietal development.

The institute has implemented 26 Institute
research projects, 2 external funded projects
and 1 Inter Institutional project. Apart, 11 new
institute projects were proposed. The progress
of the different research projects under
different research programmes viz., (i) Tobacco
cultivar development (ii) Development of agro-
technology for sustainable tobacco production
and strengthening TOT (iii) Identification of
alternative crops and exploiting tobacco for
alternative uses (iv) Management of resource
constraints for production efficiency and
product quality (V) Integrated management of
biotic stresses along with other important
activities taken up were presented.
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31.12.2021 & AR St B Refey
STAFF POSITION AS ON 31.12.2021
o= | wE Aol wipd ug W Y 9§ R o
SI. Category Sanctioned
No. Strength In Position Vacancies
ICAR-CTRI, RAJAHMUNDRY AND ITS RESEARCH STATIONS
1. | dsm&  Scientific 39+1* 28+1* 11
2. | d& !l Technical 120 82 38
3. | wemNII® Administration 31 35 +4
4. | FHIA HEIH HHANT SSS 99 42 57
ICAR-CTRI-KVK, KALAVACHARLA
1. | dsM&  Scientific 1 1 0
2. | doal Technical 11 4 7
3. | U¥mN® Administration 0 2
4. | BT WIS HHARI SSS 2 0 2
ICAR-CTRI-KVK, KANDUKUR
1. dslive  Scientific 1 0 1
2. | T&al Technical 11 0 11
3. | UM% Administration 1
4 B HBID HHANT  SSS 2 0
* (3TRUAUT) RMP position
T af 2021 &1 fo<fg AR
FINANCIAL STATEMENT FOR THE YEAR 2021 %, o A
Rs.in Lakhs
£ war o Ep| S fferr
Sl. Head of account Expenditure Funds
No. 2020-21 allocated (BE)
2021-22
1| i aRaRE @ R @ ferg ffd (ge)
Grants for creation of Capital Assets (Capital) 5.00 6.24
SCSP (Capital) 1.40 10.00
2 HERIAT AT — I (A1)
Grant in Aid - Salaries (Establishment) 1987.11 2117.77
3 AETICT 31FaTT — A
Grant in Aid - General
(a) Pension 2816.28 2730.70
(b) Others 394.99 410.00
4 SCSP - General 92.41 85.00
5 TSP 6.67 21.00
6 NEH 6.12 --
Ahe AT (ISR +-SITaT)
Grand total (Capital + Establishment 5309.98 5380.71
+ General + SCSP + TSP + NEH)
16
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ORGANOGRAM
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I. Tobacco Cultivar Development

R & BAd GUR BRIHA BT I It
A= JPR & TR, DI TS 9T BT GG & |
FHfrd TRl |, R 7 fHam gRT W a1 S
REl e Jod JUSl, d8dR IUET AR T
TfeRIel et a1 e ik SRy & | uRy
#, 5w & Qe 3 =9 Sus R &aF afad o
3R 918 ¥ IUS & HTI—AT ISl B oTaeT iR
T Sifdes Ud Sfolfde qamal el HRIST 3 Jer
S TN SIRI W T o |

Ty 2021 B AR BHA GoIR ¥ By 77 gy

a1 & Wi el # fefaRead e 8-

o FIeil HaT 3R Eedbl HaT (TATATH, TAUATH
3R BUeITH) el & oy Sug<h Sed Su,
ard (Sifds Td swifae) ufoREl ofik d8aR
Ul Tl UHAET dardy, fheAl /FaRl BT
fdepr BT |

o TBAN FAEUN & oy IR—THATET T THTRI
BT IS,

o Tdrd H TSNA (dare, fafre AecMMIE) &1
Sitaot &R fafrH,

e TFHGd YeyH,

o UGN 3R dISl dard dI [l fa B
fafrear, ywudn SiR ReRar (SRuw) et
o & forg faw—fdy fasfia &< |

I(A) YwHd e, faell /el &1 e

Jed TRIT USSR Ui B O & folq dardy,
P fedl IR BRI BT Tor IR fafi=t Sifas va
goifads ddardl @1 gfaRifedar / deadiaar el
TIHAT / FHISTIATAl w1 fasTd HIAT
SMEAITR—HAISIBTRTE T T a1 2 | fafi=
THHET IR IR—THHE! dard, | 9 f3em # ura
Iyt A< WRgd B TS € |
1. Rt 3g weam@ T8 &

qwT, o FrEfaRaa fewl & Refia oara
HafAd I 1 Iu—AAfadl o i & Refior
Tg I by MY o / el ugaE affa g
UgH @ g o |

o UHHIST 11 : I gob! Harall H YHAIA! dardy,
S aret & # fwit & Refiel 29 39 =0
JUST (3300 fHUT/ BaCIR) aTell THHAE! dardy,

¥ P Y U - PR qeIg e dAe aife afadea 2021

The crop improvement programme of the
institute is primarily aimed at enhancing the
yield potential of various tobacco types. With
concerted efforts, the Institute has developed
and released many high yielding, better quality
and stress resistant varieties that are being
cultivated by farmers. Initially, the varietal
development was focused on higher yield and
later the efforts were continued to improve the
qguality and resistance to major biotic and
abiotic stresses along with yield.

The major areas of research work carried
out in crop improvement during 2021 include:

e Developing high yielding, stress (biotic and
abiotic) resistant and superior quality FCV
tobacco varieties/hybrids suitable to black
soil and light soil (NLS,SLS and KLS) areas

e Breeding non-FCV tobacco types for
desirable traits

@ Biogenesis and regulation of TSNA (Tobacco
Specific Nitrosamines) in tobacco

e Germplasm management

e Developing guidelines for Distinctiveness,
Uniformity and  Stability (DUS)
characterization of FCV and Bidi tobacco
varieties, etc.

I(A) Developing FCV tobacco varieties/hybrids

Breeding tobacco varieties and hybrids for
higher leaf yield and leaf quality and evolving
lines/cultivars with resistance/tolerance to
various biotic and abiotic stresses is the prime
mandate of ICAR-CTRI. Achievements made in
this direction, in different FCV and non-FCV
tobaccos are presented below.

1. Varieties identified for release

Release proposals of following tobacco
cultivars were submitted to concern state seed
sub-committees on varietal release/identified
by Varietal Identification Committee.

e FCJ11:The release proposal of high yielding
(3300 kg/ha) FCV tobacco variety was
submitted to AP State Seed Sub-Committee

19
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5 &1 Reflol U I Uee ISy ot
IU—AMRT BT gxga fbar T o |

UHHARIR 15 : UHHRIR 15 Udh Iod SUSl
(2400 39T / TFCIR) 3MR EIowdT UfcREN THdr
dare, e @1 Refls o, i1 <ol et
HaT3N @ oIy SUYeh ©, Pl fbeid Reliot &
o arrer gewr 5y 5t Su—AfAfd a1 uRgd
o T o |

IEET 22 : TP I U (2900 fHUT / TIRRR)
Foll T, foed a1 Reflol udrd, ST a7t
U3 & il qwITd, ScTad &3l & fold STIh
2l

TAIST 132 : MY U<eT Bl aut menRa uRRerfa
@ foIy Iugeh Td =1 WR & gu drel gcahl
P A1 STd SUST (2300 fHUT/ BaCAR) dTel
dIg! dara, f i€l 132 &1 Reflol wara
A Ueel I 151 IU—AfAfd &1 el &
RelrsT g wRqd fohar Tam o |

TIIRAR 27 : SR vy &1 Rifaa Rerfaat #
ReflsT g SVRC ERT U S=a IUST (3400
U / TaCIR) g1 dard; @l Wil &l dgifad
wU A AT A T o |

& T ISl ddTd, IAED &5 § AEAID
& fog Sigdiciva 2 (@< 318), Ta
Ied SUST (3741 T / TaeaR) ST dard; Hax
@ UgA o TS oY |

ABD-132

on varietal release in FCV tobacco growing
areas of Northern Light Soils.

FCR 15: The release proposal of FCR 15, a
high yielding (2400 kg/ha) and TMV resistant
FCV tobacco variety suitable to Southern
Light Soils was submitted to AP State Seed
Sub-Committee on varietal release.

YB 22: A high yielding (2900 kg/ha) Burley
tobacco variety YB-22 was identified for
release for Burley tobacco growing areas of
Andhra Pradesh.

ABD 132:The release proposal of bidi
tobacco variety ABD 132 having high yielding
(2300 kg/ha) with low level of smoke
constituents suitable to rainfed conditions
of Andhra Pradesh was submitted to AP State
Seed Sub-Committee on varietal release.

ArR-27: Ahigh yielding (3400 kg/ha) hookah
tobacco cultivar was in principle approved
by SVRC for release under irrigated
conditions of Uttar Pradesh.

GABTH 2: A high yielding (3741 kg/ha) bidi
tobacco hybrid was identified for
commercial cultivation for bidi tobacco
growing areas of Middle Gujarat and Andhra
Pradesh under irrigated conditions.

GCT-5: Amedium early maturing, high cured
leaf yield (4976 kg/ha) rustica tobacco with

GABTH 2

Figures: Varieties identified for release
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good leaf expansion was identified for
commercial cultivation for rustica tobacco
growing areas of North Gujarat area.

2. Genetic Improvement of FCV tobacco
genotypes

The efforts to breed climate resilient FCV
tobacco genotypes having higher yield, better
quality, TMV resistance, Orobanche tolerance
and evaluation FCV cultivars suitable to various
zones are given below.

Evaluation of advanced lines in replicated
yield trial

Ten advanced breeding lines (V-5138 to
V-5147) were evaluated in replicated yield trial
with check Siri and VT-1158. Significant
differences were observed among the entries
for all the yield characters viz. green leaf,
bright leaf, cured leaf and grade index. Entries,
V-5147, V-5144, V-5145, V-5139, V-5146, V-5143
and V-5142 recorded significantly higher cured
leaf (2434-2576 kg/ha), in the order of merit
with 20-27% higher cured leaf yield than control,
Siri. Entries viz., V-5142, V-5143, V-5144,
V-5145, V-5146 and V-5147 have shown resistant
reaction to TMV under artificial condition.The
chemical quality characters of the lines were
found to be in acceptable limits.

Mutation breeding

To generate variability for further use in
breeding programme, the promising tobacco
lines were irradiated with electronic beam. The
24 M, generation selections derived through
irradiation of Siri, Banket A1 and YB-22 with
different doses (300 Gy, 400 Gy and 500 Gy) of
10 MeV electron beam were evaluated and
morphologically superior variants selected for
further study.

Row trials: Out of 81 advance breeding lines
tested in row trial, 18 lines were
morphologically superior. Besides, 40 CMS lines
were raised in row trial and seed was collected
for maintenance and utilization in breeding
programs.

Breeding for biotic and abiotic stresses: Six
Black shank resistant lines were raised in row
trial. Additionally, 150 advanced breeding lines
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were raised and seed collected for maintenance
and further use.

Collection of breeder seed

Breeder seed of cultivars, Siri, VT-1158,
Hema and CTRI Sulakshana were collected.

Inter-specific hybridization to develop pre-
breeeding lines

F, population of the cross N. benthamiana
rependa and Kanchan raised and
morphologically promising plants selected for
developing pre-breeding lines.

® Preliminary evaluation: Out of 21
interspecific cross derivatives evaluated, 9
lines were found promising for yield with
desirable morphology.

e Two fresh crosses were made viz., FCJ 11 x
N. umbratica-nesophyla and FCR-15 x N.
umbratica-nesophyla.

Replicated trials: A Replicated Yield Trial was
conducted for assessing the yield and leaf
quality of 14 entries including seven advanced
breeding lines and seven inter-specific cross
derivatives (RS 33 to RS 46). Four entries, RS-
37, RS-40, RS-41 and RS-42, respectively
recorded significantly higher (20%, 19%, 18% and
15% respectively) cured leaf (2959 to 2824 kg/
ha) than better control, VT 1158. The increase
in leaf yields in these lines may be due to higher
leaf number and leaf length in these lines. RS-
36 and RS-38 showed resistance reaction to TMV
under artificial inoculation.

3. Breeding FCV tobacco for Northern Light
Soils (NLS) of Andhra Pradesh

The efforts made in the direction of
breeding FCV tobacco varieties suitable to
Northern Light Soils (NLS) of Andhra Pradesh
are given below.

Replicated Yield Trial: A replicated yield trial
was conducted with 10 entries including seven
breeding lines (SJ 1 to SJ 7) and three
somaclones (NLCR-4-7, NLCR-8-15 and NLCR- 1-
11) along with checks, Kanchan, CH-1 and LT-
Kanchan for the second year for finding superior
entries having higher yield and quality. The line
SJ-7 found to be the top entry recording
significantly higher cured leaf yields (2527 kg/
ha) than best control, CH-1. Entries, NLCR-4-7,
SJ-6, SJ-1, and NLCR-1-11 recorded significantly
higher cured leaf yields (2429 kg/ha, 2393 kg/
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ha, 2368 kg/ha and 2365 kg/ha, respectively than
CH-1). Higher leaf length and width found to
be responsible for higher yields in the above
entries. The entries SJ-1, SJ-6 and SJ-7 recorded
resistance reaction to TMV under artificial
inoculation.

Row trial: A row trial was conducted with 15
elite lines, 27 F_s, 27 M, generation (Electronic
beam irradiated Kanchan and FCJ-11
derivatives) entries along with checks. Lines
exhibiting good growth as well as morphological
characters suitable to NLS were selected for
further evaluation in the ensuing season.
Additionally, around 92 breeding lines were
maintained for further utilization.Three entries
found to be resistant to TMV under artificial
condition.

Generation Advancement: Five F, populations
were raised and 26 desirable plants selected
for further study. Among 11 F s studied, seven
found to be superior and advanced for further
studies. Eighteen crosses were made using
desirable parents for creating variation and
selection

Collection of breeder seed: Breeder seed of
cultivars, Kanchan, LT Kanchan, hybrid CH-1 and
its parents, and FCJ-11 were collected.

4. Breeding FCV tobacco under Southern Light
Soils (SLS) of Andhra Pradesh

The efforts undertaken in breeding FCV
tobacco varieties, with higher yield, drought
tolerance and resistance/tolerance to pests,
suitable to Southern Light Soils of Andhra
Pradesh are briefed below

Hybridization and generation advancement

During this year, six crosses (Siri x NLS 4, N
98 x NLS 4, FCR 47 x FCR 60, FCR 15 x NLS 4, VT
1158 x NLS 4, FCR 60 x NLS 4) were attempted
for yield and drought tolerance during Rabi
season 2020 at Research Station, Kandukur.
Probable F s from six crosses have been isolated
during Kharif 2021 at Research Station, Hunsur.

Evaluation for root morphological traits
among drought tolerant lines

During Rabi 2020, eleven breeding lines
along with three check varieties were evaluated
for root morphological characteristics.
Advanced breeding lines differed for root
morphological traits. Among check varieties VT
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1158 had desirable root characteristics. Three
breeding lines KDB 2, KDB 9 and KDB 10 showed
desirable root morphological characteristics.

Fourteen drought lines maintained at
Research Station, Kandukur were characterized
for root morphological traits during rabi 2020.
Promising drought line DL 2 showed high root
and shoot weight, root length, root diameter
and number of leaves per plant compared to
VT 1158.

Evaluation of drought tolerant lines for higher
yield and quality

Six advanced breeding lines viz., KRB-1 to
KRB-6 were evaluated along with three controls
viz., Siri, VT-1158 and N-98 in a replicated trial
for three consecutive years (2018-2020). KRB-3
recorded significantly higher cured leaf yield
of 1398 kg/ha over the control Siri with an
increase of 8%. KRB-3 also recorded significantly
higher cured leaf yield of 2089 kg/ha with an
increase of 9 % over Siri (1752 kg/ha).

Ten advanced breeding lines viz., KB-93 to
KB-102 were evaluated along with controls in a
replicated trial during 2020-21. Three advanced
breeding lines viz., KB-95 (2462 kg/ha), KB 93
(2409 kg/ha) and KB-94 (2601 kg/ha) recorded
significantly higher cured leaf yield over better
control Siri (2138 kg/ha).

5. Breeding FCV tobacco suitable to Karnataka
Light Soil (KLS) region

Breeding efforts for developing high
yielding, superior leaf quality varieties and
hybrids suitable to KLS region are mentioned
below.

Eight CMS based hybrids were evaluated for
the 3" year in a replicated trial, of which two
hybrids were found to be performing better than
checks. Based on three years of evaluation and
pooled analysis of data, two hybrids CMS 7 x P1
and CMS 10 x P1 were found consistently
superior over checks in terms of all the yield
parameters (cured leaf yield 2076 kg and 2023
kg respectively) and leaf quality.

Twenty hybrids synthesized using two CMS
lines as females and ten germplasm lines as
testers under hybrid development programme
were evaluated for second year for their yield
potential and two hybrids were found promising.
Based on two years evaluation of twenty
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hybrids, two hybrids viz., CMS 2 x L1344 and
CMS 2 x McNair 14 have shown cured leaf yield
of 1974 kg and 1983 kg respectively and hence
were found promising for yield traits.

Ten hybrids including reciprocals were
evaluated to study the reciprocal cross
differences and to identify the superior cross
combination. There were significant differences
among the crosses tested for yield parameters.
The student ‘t’ test (two sample equal
variances) conducted to test the reciprocal
cross differences revealed significance of
reciprocal cross differences for plant height,
number of leaves, leaf length and width, cured
leaf and bright leaf yield and TGE. There was
increase in mean plant height, number of
leaves, leaf length when PCT 17 was used as
female parent than as a male parent. Variation
with respect to cured leaf weight, bright leaf
weight and TGE was also noticed in crosses
involving PCT 17 as one of the parent though
no definite trend was noticed in any one
direction.

A total of 85 selections with superior plant
morphological characters were made in F,
generation derived from the cross FCH 222 x
FCH239; while twenty selections were made in
F,generation derived from Kanchan x JL53#12.
Ninety one selections were made in Double
cross 1 (DC1) [(FCH 222 x FCH239) x (JL53#12 x
FCH249)] derived F, population and 37 selections
were made in DC-2 [(FCH 222 x FCH249) x
(Kanchan x JL53#12)] derived F, population.
Nine promising lines that were uniform and
exhibited desirable phenotype were selected
for testing under replicated yield trial. Four CMS
based and their corresponding fertile hybrids
were synthesized to study the influence of
male sterile cytoplasm on yield and its
attributing traits. Seventeen CMS lines are
maintained at the station for their use in
tobacco breeding programs. Back crosses to
transfer CMS into A4 are in progress.

6. Breeding Non-FCV tobacco types for
desirable traits

The breeding work carried out in burley and
chewing tobacco are given below:

a) Burley Tobacco

Bulk and on-farm trials: The advanced breeding
line, YB-37 and Burley-5 were assessed in bulk
and on-farm trials along with control, Banket
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Al. YB-37 recorded 13% and 19% higher yields
than Banket Al in bulk (3532 kg/ha) and on-farm
(3934 kg/ha) trials, whereas Burley-5 recorded
4% and 7% higher yields than Banket Al in bulk
(3268 kg/ha) and on-farm (3529 kg/ha) trials. YB-
37 recorded higher leaf number (36) than Banket
Al (29) and Burley 5 (22) in on-farm trial.
Nicotine content of the entries found to be in
acceptable range.

Replicated trials: Eight advanced breeding lines
(YB-36 to YB-43) were assessed in a replicated
trial along with two controls viz., Banket Al
and Burley-21. YB-42, YB-41, YB-37 and YB-38
recorded significantly superior cured leaf yields
compared to control Banket Al. YB-42 recorded
highest cured leaf yield (2104 kg/ha; an
improvement of 31%) over Banket Al followed
by YB-41 (2089 kg/ha; 27%), YB-37 (2055 kg/
ha; 28%) and YB-38 (2025 kg/ha; 26%). Nicotine
content of the entries is in acceptable range.

Row trial: In the trial conducted with eight
selections, vigorous plants selected for further
evaluation based on the morphological
characters like leaf size shape, colour of leaf,
stem and veins, number of leaves, inter nodal,
length, spotting, etc.

b) Chewing Tobacco

To develop high yielding (>3500 kg/ha)
chewing tobacco varieties in Tamil Nadu,
breeding work was carried out. The high yielding
germplasm were identified for future breeding
work. The leaf dry weight ranged from 18.42
to 107.3 g per plant for chewing tobacco
germplasm lines. The high dry leaf weight (>75
g) germplasm lines identified were V 109, V 136,
V5, V 58, and V 125. The high dry leaf weight
(> 60 g) was found in C 24, C1, C 36, and C 16.

I(B) Biotechnology for Tobacco Improvement

Biogenesis and regulation of TSNA (Tobacco
Specific Nitrosamines) in Tobacco

Tobacco specific nitrosamines (TSNAs) are
the derivatives of tobacco alkaloids considered
to be the potent carcinogens. These are the
nitrosated products of nicotine and nornicotine
mediated by nicotine demethylase enzyme
encoded by CYP gene family particularly
CYP82E4 gene. Efforts made in reducing the
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levels of TSNA in burley tobacco are given
below.

Screening for Low Converter (LC) burley lines
for reduced TSNA: The seed collected from the
LC Banket Al plants with low nornicotine levels
were sown in 2020-21 for further multiplication.
A total of 40 plants were obtained from the
identified LC Banket Al plants. All the LC
derivatives were selfed and the seed was
collected. These LC derivatives will be analyzed
for their convertibility of nicotine to nor-
nicotine.

CRISPR/Cas9 based genome editing cassettes
for CYP gene in tobacco

In order to alter the levels of TSNAin burley
tobacco, CYP82E4 a member of CYP gene family
involved in the conversion of nicotine to
nornicotine was targeted through gene editing
utilizing the CRISPR/Cas9 tools. The gene
sequence analysis was carried out and 4
different guide RNAs targeting the different
regions of the N and C terminal regions of the
gene was designed with off target analysis. In
order to prepare the binary constructs for
transient transformation of tobacco, these
gRNAs are being cloned into caulimoviral
promoter-derived binary vectors.

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

Production and distribution of pure seed of
released tobacco varieties to the farming
community is one of the mandated activities
of ICAR- CTRI. The institute meets more than
90% of the seed demand of tobacco. Breeder
seed of eight FCV tobacco varieties viz., Siri,
VT1158, Hema, N-98, Kanchan, Lanka special
and CTRI were maintained with varietal purity.
The seeds of Non-FCV varieties viz., Abirami,
I-64 (Monnai), Bhagyalakshmi, Meenakshi, PV-
7, Vairam, VR-2, Kaveri, |-737, KV-1, Abirami
CR, Sangami, Banket A-1, Jati, Motihari, Burley
and Lanka were also produced at ICAR-CTRI and
its Research Stations. The institute operates an
RF scheme at the main campus for producing
and supplying pure seed of released tobacco
varieties to farmers through CTRI, Rajahmundry
and its research stations.The Institute has
distributed 7,594 kg truthfully labeled seed of
different tobacco varieties to farmers.

27

)

B
ICAR




ICAR-CTRI

=g &l 4 gerR Tobacco Cultivar Development

I(D) OEITd, IS HEE YdE

AMSHTIR—HIEIRMRATE Th LTI Afehy
SHATSH (TAUST) W1SC © 3R §B a7 Aaifearn
gl Afgd Tl UBR @ ddidh, b SR
deThHT BT §U GAT B | AT SIS Y GIhHI
Afed Bl 3386 DA DI IAIREVN fbaT ST <ET
21 14 TR B AT 14 dIEHAT BT THH
TRTeST far T e | frEfaRad eme SAeea
TJITHAT HI SAD a9y Fevn b fAv
JMEATTAR—UTEYISIAR H USiiga fbar r o
arfetar 1-1) |

I(D) Tobacco Genetic Resource Management

ICAR-CTRI is a National Active Germplasm
(NAG) site and is maintaining the germplasm
accessions of all tobacco types including some
wild Nicotiana species. Total number of
accessions being maintained are 3386 including
newly added accessions. Germplasm exchange
was done for 14 accessions with 14 Institutions.
The eight germplasm accessions were registered
at ICAR-NBPGR for their special traits
(Table I-1).

Table I-1: List of registered germplasm accessions

S. | Donor INGR No. Novel unique features
No. | identity
HV.2000-6 INGR21077 A high yielding caterpillar resistant sun-cured chewing

tobacco

2 NLCR 6-10 INGR21078 High cured leaf yielding FCV tobacco somaclone with
more number of longer and broader curable leaves
suitable for irrigated alfisols

3 F6-2-2 INGR21079 High seed yielding chewing tobacco

4 JS-117 INGR21080 Low smoke tar delivering Flue-Cured Virginia (FCV)
Tobacco

5 Jayalakshmi INGR21081 White flower and white (cream colour) seed Flue Cured
Virginia (FCV) line

6 1/135 INGR21082 High solanesol (3.43 %)

7 V-4914 INGR21083 High yielding Tobacco Mosaic Virus (TMV) resistant Flue-
cured Virginia (FCV) tobacco cultivar

8 BSR-1 INGR21084 Black shank resistant chewing tobacco entry

& J

I(E) Tweldl ok 9 7=, & fov Sguw
feenfade &1 fae™

TR Y MU Sgus el & Fdle o didd
UE UHSIR TR, g foet! BT Igd fham 11
oT | ygd few—fAdel @1 qedie faftaa wfed
CRG Bl HHST g1 far 137 iR S JrgAIe
@ fog ReiRel o @ T |
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I(E) Development of DUS guidelines for FCV and
Bidi tobacco

Draft DUS guidelines prepared for
registration of FCV and bidi varieties were
submitted to PPV&FR Authority, New Delhi. The
submitted guidelines were evaluated by the duly
constituted task force committee and
recommendations were submitted for their
approval.
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II. Development of Agro-technology for
Sustainable Tobacco Production and

Strengthening TOT
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I1(A) Optimization of water and nutrient use
for tobacco productivity and
enhancement

Permanent manurial trial on Motihari tobacco

Permanent manurial experiments were
conducted to study the long term impact of
inorganic and organic fertilizers and their
influence on productivity sustenance in Motihari
tobacco at CTRI RS, Dinhata West Bengal since
1961-62.The experiment consists of 10
treatments viz., control, 112 kg N/ha, 112 kg

,0;/ha, 112 kg K,0/ha, 112 kg N/ha+112 kg
P,0./ha, 112 kg N/ha+112 kg K,0/ha,112 kg
P,0./ha+112 kg K,O/ha, 112 kg N/ha+112 kg
P,0./ha+112 kg K,0/ha, 25t FYM/ha and 50 t
FYM/ha. Result revealed that the inorganic and
organic fertilization influenced plant growth,
root growth, leaf yield, and quality. Further,
inorganic and organic fertilization affects the
soil pH and carbon stock. The higher plant
height (60 DAP and 90 DAP, respectively), leaf
area index and root growth were obtained in
the balanced fertilization of NPK (inorganic @
112 kg N+ 112 kg P,0.+ 112 kg K,0/ha plus 50 kg
N+ 20 kg P,O.+ 50 kg K,0/ha in the form of 10
t FYM/ha). However, applied nitrogen combined
with K recorded higher nicotine and chloride
content; while, nitrogen alone showed higher
reducing sugar content. N, K recorded 3.6-fold
higher nicotine than control. Further, nitrogen
fertilizer, either combined with P or K or
balanced NPK and organic fertilizer, reduces the
soil pH increased the carbon stock. Balanced
NPK reduced the soil pH by 0.41 and increased
carbon stock by 1.13-fold compared to the
control. Application of 50 t and 25 t FYM/ha
increased the carbon stock by 1.44 and 1.28-
fold respectively than control. The results
suggest that organic fertilization can sequester
more soil carbon than inorganic fertilizers.
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Data analysis over the years revealed that
balanced NPK fertilization increased cured leaf
yield by 2-fold and first-grade leaf yield by 8.3-
fold compared to control. The omission of NPK
showed 49.3% cured leaf yield loss and 88.0%
first-grade leaf yield losses. Similarly, omission
of nitrogen alone obtained 43.3% cured leaf
yield loss and 80.8 % first-grade leaf yield losses.
However, lower yield loss was obtained with
omission of P, where cured leaf showed 8.9%
losses and first-grade yield showed 19.8% losses.
Thus, nitrogen must-to-be-applied in addition
to P and K for obtaining higher tobacco cured
leaf and first-grade leaf.

lI(B) Evolving site specific cultural
management practices in different agro
ecological sub regions

Productivity enhancement and cost cutting
interventions for enhancing farm income in
NLS tobacco

Field experiment was conducted at ICAR-
CTRI RS, Jeelugumilli on FCV tobacco under
irrigated conditions with six set of treatments
viz., farmers practice, interventions for
enhancing productivity and quality, cost
reduction measures for enhancing the system
productivity through crop intensification,
interventions for enhancing productivity and
quality + cropping systems, best bet technology
and best bet technology + value addition to the
system resources, system produce and bye
products. Among all the interventions Best bet
technology +Value addition to the system
resources, system produce and bye products
resulted in higher net returns of Rs. 2,53,103/
ha followed by Best bet technology with
Rs. 2,24,628 and system productivity
enhancement through crop intensification
Rs. 2,13,909.

Climate risk management in FCV tobacco
based cropping systems in STZ of Karnataka

e Application of gypsum @ 2.5 t/ha + FYM @
7.5 t/haiin the seedling rows/line at planting
time resulted in 10.4% increase in
productivity and 4.2% increased bright grade
leaf production in red sandy soils of
Karnataka Light Soils.
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e Drought management practices like high
density planting with 90 x 50 cm, starter
dose of calcium nitrate fertilizer application
@ 25 kg/ha at planting & foliar nutrition of
N and K through potassium nitrate @ 2.5%
twice at 45 and 55 DAT resulted in 13.4%
increase in the cured leaf productivity with
an ICBR ratio of 2.86.

Demonstration trial on organic tobacco
production in KLS

Demonstration trials on the organic FCV
tobacco production in permanent field site
revealed that organic + inorganic at 50:50 ratio
produced the cured leaf and bright grades on
par with the recommend NPK treatment. The
fully organic alone plot continued to record the
lowest productivity with 21.9% reduction in
cured leaf yield compared to recommended NPK
treatment. However better bright grade out
turn and marked reduction in cured leaf
nicotine levels was observed in the fully organic
plot. Root Knot Index (RKI) was reduced to an
extent of 55% in the organic plot compared to
the control.

Comparative performance of castor with and
without mulching under drip irrigation

Field experiment was conducted at ICAR-
CTRI, Rajahmundry to study the effect of
mulching on productivity of castor hybrid DCH
519 in sandy soils. Panicle size, number of
capsules per plant, number of seeds/plant,
weight of seed/plant were higher with mulching
sheet. Alternaria blight was observed under
mulching which might be due to high humidity.
Mulching improved the castor yields by 43% and
with a saving of 38.4% irrigation water.

Development of efficient agronomic
techniques for enhancing productivity and
improving the quality of turmeric in the
Eastern Himalayan zone

e Effect of different nutrient doses on
growth, yield, and quality of turmeric

An experiment was conducted to evaluate

the different N, P and K doses on the growth,
yield, and quality of turmeric. The treatments
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consists of four nitrogen, phosphorus, and
potassium doses in a confounding design.
Response of nitrogen was quadratic for plant
height, rhizome weight, and total dry weight,
while the leaf area index showed linear
response at 240 days after planting. Higher plant
height (122.8 cm) and leaf area index (3.47)
was obtained with 200 kg N/ha, however, higher
rhizome weight (1.53 kg/m?) and total dry
weight (1.19 kg/m?) in 100 kg N/ha. Further,
the response of phosphorus was quadratic for
plant height, leaf area index, rhizome weight,
and total dry weight. Higher plant height (129.4
cm), leaf area index (3.66), rhizome weight
(1.61 kg/m?) and total dry weight (1.25 kg/m?)
were observed in 100 kg P/ha. Moreover, 100
kg P/ha recorded 1.34-fold higher plant height,
1.46-fold higher leaf area index, 1.45-fold
higher rhizome weight and 1.43-fold higher total
dry weight compared to control. Potassium
response was cubic for plant height and leaf
area index, while linear for rhizome weight and
total dry matter production at 240 days after
planting. Higher plant height (116.7 cm) and
leaf area index (3.18) were observed in 100 kg
K/ha where as higher rhizome weight (1.50 kg/
m?) and total dry weight (0.58 kg/m?) were with
240 kg K/ha.

@ Effect of establishment methods and coated
urea on crop productivity and quality of
turmeric (both in the shade and shade-free
areas)

An experiment was conducted to evaluate
different establishment methods and
nitrogenous coated fertilizers on the growth,
yield and quality of turmeric. Treatments
consists of cultivation under shade, raised bed
and conventional practices in the main plot,
and six nitrogenous coated fertilizers with
control in the sub-plots in a split-plot design
with three replications. The results revealed
that cultivation of turmeric under shade
resulted in significantly higher plant height
(116.6 cm), leaf area index (3.3), rhizome
weight (1.24 kg/m?) and total dry weight (0.79
kg/m?) than the rest of the treatments. Among
sub-plot treatments, 100 kg N/ha pre-soaked
with vermicompost (1:2 ratio) resulted in higher
rhizome weight (1.33 kg/m?) and total dry
weight (0.96 kg/m?). Higher plant height (126.4
cm) was with 0.5 % zinc-coated urea. Moreover,
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all coated fertilizers were equally effective for
the leaf area index.

@ Effect of different sowing dates and spacing
on crop growth, yield and curcumin content
in turmeric

An experiment was conducted to evaluate
the performance of different dates of planting
and different spacings on the growth, yield and
quality of turmeric. The treatments consists of
four dates of planting in the main plot and four
spacing in the sub-plots in a split-plot design
with three replications. Sowing in last week of
April resulted in higher plant height (140.8 cm),
leaf area index (4.70), rhizome weight (1.30
kg/m?) and total dry weight (0.87 kg/m?), which
was equally effective as planting at last week
of April. Among different spacings, higher plant
height (164.2 cm) and leaf area index (6.12)
were obtained in 30 x 30 cm spacing, while
higher rhizome weight (1.25 kg/m?) and total
dry weight (0.83 kg/m?) were in the 50 x 30 cm
spacing. These results indicate that the date
of planting and spacing influenced the growth
of turmeric,final yield and quality of turmeric.

I1(C) Technology Evaluation, Demonstration
and Impact Analysis

Technology adoption in FCV tobacco areas of
AP

Fifty respondents were selected from each
of NLS, SLS & SBS tobacco areas of Andhra
Pradesh. Stratified random sampling was
followed for selection of villages and
respondents. The mean adoption of identified
technologies was found to be 78.60 in NLS area.
Adoption gap exists with technologies viz., deep
summer ploughing, tray seedlings, balanced N
& K fertilization, management of Orobanche
and TMV & CMV. The mean adoption of identified
technologies was found to be 60.20 in SLS area
and 71.00 in SBS area. Adoption gap exists with
technologies viz., In-situ green manuring, tray
seedlings, life saving irrigation, balanced N &
K fertilization and management of Orobanche
in SLS & SBS areas.
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Technology Impact Analysis

Stratified random sampling was followed for
selection of villages and respondents. Data were
collected through ex-post facto design on
identified parameters of impact analysis viz.,
yield, quality and income.

Southern Light Soils: There was a significant
improvement in productivity and income of
technology adopters. During 2020-21 season,
adoption of technology module consisting of
in situ green manuring, balanced NPK
fertilization, management of Orobanche and
judicious management of insect pests and
diseases improved the farmers income by
Rs. 12,200/acre.

Southern Black Soils:There was a significant
improvement in productivity and income of
technology adopters. During 2020-21 season,
adoption of technology module consisting of
balanced NPK fertilization, management of
Orobanche, judicious topping and judicious
management of insect pests and diseases
improved the farmers income by Rs.10,097/
acre.

Comprehensive Analysis of Orobanche
Management in FCV Tobacco

® Deep summer ploughing and physical
removal of orobanche are most commonly
followed practices by NLS farmers in
Orobanche management.

e Constraints faced by NLS farmers in
orobanche management measures are non-
adoption of orobanche control measures in
fellow farmer fields, aberrant climate
conditions, availability of labour, tenancy
holdings, spread of parasite seeds to other
fields through farm implements and grazing
animals.

@ Various suggestions expressed by the NLS
farmers in orobanche management are hand
weeding and deep tillage among the physical
measures; crop rotation and seed treatment
among the cultural measures; pre-post
emergence application and genetic
modification among the chemical and
biological measures; support from
government for community approach of
management, establishing farmer
organizations in each village to implement
the management measures among the policy
measures are the major ones (Table I1-1).
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Table II-1: Perceived suggestions expressed by NLS farmers in orobanche management

Measures

Friedman’s mean rank

Physical and mechanical measures

Hand weeding/Hand pulling

Deep tillage/ Inversion ploughing
Intercultivation

Soil solarization

Cultural measures

Crop rotation

Seed treatment

Change in cropping density
Inundation

Catch crops

Alteration in planting time

Chemical & biological measures

Pre-emergence application
Post-emergence application
Genetic modification

Soil fumigants

Application of mineral/plant oils

Policy measures

Establishing farmer organizations
Supply of degradable mulch material to fields
L

Community approach in highly infected villages of orobanche

5.24
SN
4.12
3.24

4.57
4.19
4.00
3.87
3.84
3.83

5.24
5.03
4.11
4.06
3.14

5.38
4.29
3.23

J
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II(D) Value Chain Analysis of High Value
Commercial Crops

Analysis of Production Scenario of Selected
High Value Commercial Crops

The high value commercial crops (chilli,
turmeric, castor and tobacco) together account
for 23.56 lakh ha of area and 50.23 lakh tons of
production in the country during 2019-20. India
accounts for lion share in global production
(castor-86%, turmeric- 82%, chilli- 43% and
tobacco-12%). However, the productivity levels
of these high value crops are low in India
compare to other major producing countries.
There is an immense need to bridge productivity
gap through location specific research and
technological interventions.

Current Export Status of Castor, Chilli,
Turmeric and Tobacco

The export of chilli, turmeric, castor and
tobacco accounts for 13.99 lakh tons by volume,
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contributes foreign exchange of Rs. 19,593
crore by value during 2019-20. Presently, India
is the world leader in export of chilli (53%),
turmeric (75%) and castor (87%) and second
position in tobacco (8%) of global exports. The
share of exports in production is very low in
these commodities as none of them crossed
even 30% of production being exported. With
respect to export composition of these
commodities, the major portion (70-85%) of
exports constitutes unmanufactured/
unprocessed form. Thus, there is a tremendous
scope to explore possible export opportunities
through processing and value addition.

Projection of Exports of High Value
Commercial Crops from India

To sustain and improve this position, future
export strategy should focus on enhancing E/P
ratio for harnessing maximum export potential.
Thus, ceteris paribus, possible scenarios are
illustrated for increasing exports. It is clearly
observed that with marginal increase in E/P
ratio by 4 units in all the four crops, which is
quite doable, would create tremendous impact
on boosting agri-exports. This will increase
export of castor (0.78 lakh tons), turmeric (0.47
lakh tons), chilli (0.73 lakh tons) and tobacco
(0.32 lakh tons), eventually translate into
increased share of castor (98%), turmeric (99%),
chilli (61%), and tobacco (9%) of global exports.
Thus, export volume can be enhanced
considerably (2.3 lakh tons/annum) and earn
additional foreign exchange revenue to the tune
of Rs. 3211 Crore annually. Greater degree of
export orientation is needed in these crops and
future export strategy should focus on
enhancing E/P ratio to enhance export volume
and generate additional foreign exchange
revenue to Indian economy.

[I(E) Mobile App and e-advisory portal on GAP
of FCV tobacco

Android based static mobile app on ‘Good
Agricultural Practices of FCV tobacco’ was
developed in Android Studio 4.1.2 using Java
Script, HTML and XML scripts and hosted in
Google Play Store with title as “CTRI - FCV
TOBACCOQO”. Itis a icon based user-friendly menu
driven application for easy and instant accessing
of the FCV tobacco information.
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It is a bi-lingual app developed in English
and Telugu languages and it is free to download
either from CTRI website or from Google Play
Store. This app was installed in +1000 devices.
URL of the APP is https://play.google.com/
store/apps/details?id=com.icar.ctri&hl=en

E-advisory portal

E-advisory portal for sending messages to
the tobacco farmers of NLS, NBS, SLS and SBS
regions was developed successfully.

e This software allows the user to send
advisories to the FCV tobacco farmers in
English and Telugu languages either region/
platform wise. Database for NLS, SLS, SBS
and NBS farmers was created which consists
of around 30,000 mobile numbers. Front-end
application was developed in PHP and back-
end was developed in MySQL language.
Authentication modules were developed to
access the portal for sending e-advisory
messages. Testing and debugging of the
software was completed successfully by
installing the package in local host using
XAMPP software.

II(F) Farm Mechanization

Tractor operated tobacco seedling
transplanter: Development of indigenous
machinery for different field operations such
as transplanting, fertilizer application, leaf
stitching etc. will reduce the labour problem.
A tractor operated tobacco seedling
transplanter with spot application of water has
been developed at ICAR-CIAE Regional Centre,
Coimbatore in collaboration with ICAR-CTRI,
Rajamundhry. The equipment consists of
mainframe which can be attached to standard
three-point hitch arrangement of the tractor,
the metering mechanism, operator’s seat,
furrow openers, seedling planting mechanism,
water tank, system for spot application of
water and soil compaction wheel are mounted
on the main frame with necessary supports.
The nursery grown in the protrays can be
dropped through the metering mechanism by
two operators who are seated behind the
equipment. A shoe type soil opener opens up
the soil. The seedlings, which is dropped down
from the seedling placement mechanism will be
placed in the opened-up soil. The soil
compaction wheels which follows the soil
opener closes the soil thereby giving stability
to the seedlings. The plant to plant spacing and
row to row spacing can be easily adjustable.
Both the seedling dropping mechanism and
watering mechanism will be actuated through
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Tobacco Seedling Transplanter

cam arrangement fitted in the transmission
system to synchronize both seedlings dropping
and watering. The spot application of watering
system has been attached in such a way that,
planted seedlings get watered immediately.
The field capacity of the equipment is 0.2 to
0.3 ha ht and the missing percentage is to the
tune of 2-3 percent at a working speed of 1.5
km h. The quantity of water applied per plant
is 200-250 ml. The transplanter was tested
under field conditions both at CTRI RS Kandukur
and CTRI Rajahmundry. Minor adjustments and
refinement need to be done before the
commercialisation.

Wide Spaced Paired Row Planting

Wide spaced paired row planting method
of planting was evaluated both in FCV tobacco
at CTRI RS, Kandukur and in burley tobacco at
ICAR-CTRI, Rajahmundry for its feasibility in
mechanization at later stages of plant growth,
to reduce the labour requirement and also to
improve the water use efficiency through drip
irrigation.

Polytray Medium Pressing Tool: Growing of FCV
tobacco seedlings in polytrays filled with
coirpith growth medium is recommended for
production of uniform disease free healthy
seedlings. In polytrays coirpith growth medium
is filled manually which is a time consuming,
labour intensive and involves drudgery and
more over is not uniform. A simple wooden
mounted device fitted with rubber corks which
exactly fits in the poly trays was designed. It is
having the 49 corks, which can press half of the
tray at a time. The device is having two handles
which facilitates the proper filling of the growth
medium. Coir pith is to be placed in the
polytrays, packed with this device once, filled
again and packed finally. This method of packing
is compared with manual filling. It was observed
that time taken to fill the medium was reduced
by 47% and the density of filling was also
more which facilitates better root
development (Table 11-2).
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Coirpith medium pressing tool

Table 11-2: Economics of utilizing poly tray medium pressing tool

Treatment Quantity of Quantity of Time taken Coir pith wt./

coir pith/tray coir pith/cell | to fill one tray | volume in the
(9) (9) (sec.) cell

Filling tray mannually 954 9.73 68 0.608

Filling tray by using 1061 10.83 36 0.677

pressing tool once

SEm+ 28.77 0.29 1.08 0.0183

CD(0.05) 86.4 0.88 3.24 0.0548
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Hand held Battery Operated Topping Tool

Topping is a unique cultural operation in
tobacco, arrests the apical dominance, aid in
increasing the size & weight of leaves and
thereby overall yield (20-25%) per hectare.
Farmers generally do topping manually, which is
tedious and time consuming. To replace the
manual topping, ICAR-CTRI has developed hand
held battery operated topping machine
consisting of rotating blades with leaf deflector,
DC motor, battery and PVC handle. The machine
will run up to 8 hours with 3 hours of charging.
For ease of convenience an USB port was
provided for charging and can be used with a
regular USB cable. The machine is evaluated in
burley tobacco and found to be effective in-
terms of ease of topping, saving labour and time.

4 N

Rotating blade

Battery Operated Topping Tool
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ITI. Identification of Alternative Crops and Exploiting
Tobacco for Alternative Uses
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IlI(A) Crop intensification and diversification
for higher system productivity and
profitability in FCV tobacco

Traditional Black Soils

Field experiments were conducted at the
black soil research farm of ICAR-CTRI,
Rajahmundry for enhancing the system
productivity and profitability through crop
intensification and diversification. The
experiment was conducted in randomized
design with viz., Fallow-Tobacco, Korra-
Tobacco, Ragi-Tobacco, Turmeric, Chilli with 4
replications. Tobacco leaf equivalent yield
(TLEY), net returns and benefit cost ratio were
highest under chilli (2506 kg/ha, Rs. 1,43,265/
ha and 0.84) followed by turmeric (2446 kg/
ha, Rs. 125729/ha and 0.70) than all other crops
and cropping systems (Table I1I-1).

Foxtail millet (korra) and Finger millet (ragi)
crops can be successfully taken up during kharif
before tobacco.

Table I1I-1: System productivity in different crops and cropping systems

Treatment TLEY Gross returns Net returns Benefit cost
(kg/ha) (Rs./ha) (Rs./ha) ratio

Fallow-Tobacco 1617 202187 86887 0.75
Korra- Tobacco 1839 229873 97073 0.73
Ragi-Tobacco 1810 226272 89972 0.66
Turmeric 2446 305729 125729 0.70
Chilli 2506 313265 143265 0.84
Semz 95.6 11955 11955 0.077
CD 294.6 36836 36836 NS

<faof gt HqaT Southern Light Soils

3RS Nl Bl ' : 99 2020—21 BAA  Evaluation of castor hybrids: Three Castor

L ICa
HAEH @ SR Ul Bl ghg IR Susl & oy o=
IR FhRI i SIAIUT 519, ST 66 AR
SHIUE 519 &1 HeATHA (a1 T IR SRITT 66
3R 3T 66 BT Ya3H SRITH 519 Bl ol
# d8R U AT B |
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hybrids viz., DCH-518, ICH-66 and DCH-177 were
evaluated for plant growth and yield during
2020-21 crop season and found that
performance of DCH-66 and ICH-66 is better
compared to DCH-519.
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Evaluation of different cropping systems: Field
experiment was laid out with different inter
crops in castor. The treatments include Sole
castor, Castor + Black gram (1:3), Castor + Green
gram (1:3), Castor + Sesame (1:3), Castor + Korra
(1:3), Castor + Ground nut (1:3) and Castor +
Cluster bean (1:3). All the intercrops were
harvested and yield was recorded. Results
revealed that the performance of Korra
followed by cluster bean are better as
intercrops in castor compared to green gram,
black gram, groundnut and sesame.

Northern Light Soils

Field experiment was conducted during
2020-21 crop season at ICAR-CTRI, RS
Jeelugumilli Farm with five turmeric varieties
viz., Duggirala Red, Acc-48, Prathibha, Rajendra
Sonali and six fertilizer doses viz., No
fertilizers, 50 kg N, 100 kg N,150 kg N, 200 kg
N, 150 kg N + Micronutrient spray two times.
All treatments were applied with FYM 25t +
Neem cake 200 kg/ha organic manures
uniformly. Among varieties, Prathibha recorded
higher yields followed by Duggirala red, Acc-48
and Rajendra Sonali. Among the fertilizer doses
150 kg N + Micronutrient spray at two times
recorded higher yields than other treatments.

l1I(B) Production potential and economic
viability of various crops and cropping
system in chewing tobacco under
Vedasandur condition

A field experiment was initiated during
2020-21 at ICAR CTRI Research station farm,
Vedasandur. Different crops and cropping
system viz., Gloriosa superba ; Turmeric;
Castor- Gingelly; Senna; Maize-Gingelly;
Ashwagandha-Aggregatum onion; Tobacco-
Aggregatum onion; Chillies; Annual moringa
were evaluated for their productivity and
profitability in comparison to recommended
cropping system viz., Chewing tobacco +Annual
moringa and sole chewing tobacco in a
Randomized block design replicated three
times. The first crop in the sequence was raised
during rabi season and the second crop was
raised during summer. Results of the first year
revealed that, the Chewing tobacco-
Aggregatum onion cropping system recorded a
higher net returns of Rs.1,51,100/ha, as
compared to sole chewing tobacco

41
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(Rs.1,00,700).The recommended Chewing
tobacco+ Annual moringa recorded the highest
net return of Rs.1,87,765, as compared to the
chewing tobacco-aggregatum onion system
followed by sole tobacco. The crops chilli,
turmeric and Annual moringa were found to be
the next best crops during the season.

(C) Multi enterprise farming system
Initiative at ICAR-CTRI, Rajahmundry

The multi enterprise farming system (MEFS)
approach is gaining popularity in the recent
times due to its income generation potential
throughout the year for farmers as single crop
production enterprise is subjected to a high risk
due to natural calamities, seasonal, irregular,
and uncertain income and employment to the
farmers. The multi-enterprise farming systems
will provide required resilience for climate
change related aberrations such as drought,
floods, heat, and cold waves etc. In multi-
enterprise farming system, farmer can adopt
enterprises such as food crops, commercial
crops, dairy, horticulture, floriculture, bee
keeping, vegetables, poultry, duckery, piggery,
mushroom, fisheries etc. depending upon
resources, capital, marketing scope and
processing options to improve family income
and generate employment at farm level. In this
farming system, an inter-related set of
enterprises is used so that the “waste” from
one enterprise will become an input for another
part of the system. This reduces input costs
and improves production and income. Keeping
the above facts in mind, multi enterprise
farming system model was initiated at black
soil research farm of ICAR-CTRI Rajahmundry.
In this 10 acre MEFS model different enterprises
were included viz., Crops: Maize-tobacco,
Paddy-Bengal gram or Paddy or Maize, chilli and
turmeric; Farm pond: Fish cultivation + Poultry
birds, Coconut+Turmeric/Ginger + Black pepper
and Papaya on farm pond bunds; Fodder block:
Napier bajra hybrid and Field bunds area: Aonla
and Apple ber. All the project activities are
being taken up as per plan in this system. One
existing farm pond was dug for fish cultivation
with 115 m x 20 m dimension and poultry birds
rearing will be taken up in this farm pond
area.

ICAR - CTRI Annual Report 2021
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IV. Management of Resource Constraints for Production
Efficiency and Product Quality
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Hot air blower
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IV(A) Development and Evaluation of Solar
Thermal Energy based FCV tobacco
curing systems

During 2020-21, prototypes viz., (i) Hot air
blower (electric) with 6 KW capacity heat
element operated with % HP motor, and (ii)
multiple (three) gas burners with individual
input from separate gas cylinders to utilize LPG
gas for curing were evaluated along with Poly
Carbonate Roof Chamber (PCRC) and Solar Hot
Water (SHW) and Solar hot air (SHA) circulation
systems. The experimental barn was modified
in terms of thermocol ceiling of walls, cement
floor, metal frame to hold the cured leaf.

Hot air generator/ Blower: Ahot air blower with
6 KW heater, operated with 1/2 HP motor, was
procured from M/s. Sowbal Aerothermics,
Secunderabad which was installed at the bottom
of the Experimental barn, at BSR Farm, Katheru.
The hot air blower has a maximum capacity to
blow air of temperature up to 150°C (302°F).
The principle involves passing ambient air across
a heated element to elevate the temperature
of the air. On an average the barn temperature
increases by 18°F when compared to control
barn.

Gas burners: Three gas burners of 2.5 feet
length having perforations for gas flow were
assembled. These gas individual burners were
given separate provisions for input from LPG
gas cylinders and also has the regulation for
gas flow. The above interventions were
evaluated along with following three
interventions which were fabricated
previously.

Gas Burners
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8.4

All the above interventions were
integrated in an experimental barn insulated
with thermocol and metal frames for holding
the green leaf. Details of different charges
with interventions were furnished below.

Charge 1: Solar thermal interventions including
poly carbonate chamber (2ft) supported by solar
hot air circulation through Hot Air for 56 hrs,
solar hot water circulation (SHW) for 42 hrs
along with three phase hot air blower (HAB)
for 76 hrs and Liquid petroleum Gas up to 130°C
for 65 hrs, supported by wood as fuel beyond
130°C was evaluated against the control barn
with wood exclusively as fuel. LPG gas was
discontinued beyond 130°F due to condensation
and wood is used as fuel. In control barn wood
was used as fuel exclusively. Integration of all
these interventions leads to a saving of 47% fuel
wood. The quantum of wood used per kg cured
leaf is 2.61 kg as against 4.92 kg in control
barn.

Charge 2: The interventions including Poly
Carbonate Roof Chamber (2ft), solar hot air
circulation through Hot Air Prototype for 56 hrs
+ solar hot water circulation (SHW) for 42 hrs
along with 3 Phase Hot air blower (HAB) for 80
hrs, supported by wood as fuel was evaluated
against the control barn with wood exclusively
as fuel. Collective influence of these
interventions leads to a saving of 43% fuel wood.
The quantum of wood used per kg cured leaf is
3.2 kg as against 5.62 kg in control barn.

Augmented Solar Curing Facility

Solar curing facility was established using
the polycarbonate roof structure to facilitate
the use of solar energy for curing burley, lanka
and FCV tobacco to reduce time and energy
for curing In all these tobaccos, the traditional
way of leaf stringing is avoided by direct
hanging of leaves using rubber bands to reduce
the labour consumption. Construction of Loose
leaf Barn for curing FCV tobacco is in progress
at CTRI RS Kandukur for its evaluation.

IV(B) Assessment of soil fertility and
development of online fertilizer
recommendation system for FCV Tobacco
growing soils of India

Soil fertility assessment of KLS regions

The geo-referenced soil sampling was done
in 123 FCV tobacco growing villages of Karnataka

ICAR - CTRI Annual Report 2021
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Light Soils (KLS) in Mysore district for soil
fertility assessment and mapping. The soil
fertility analysis indicated that 80 per cent of
Karnataka Light Soils in Hunsur region were
mildly alkaline. Low organic carbon (Mean:
0.38 %) and available nitrogen (Mean: 125.1 kg
ha), high available phosphorus and potassium
was recorded with a mean values of 176 kg
ha' & 372 kg ha?, respectively in these KLS
villages of Hunsur region. Available sulphur
content in these soils varied from 1.93 m kg
to 223.4 mg kgtwith a mean value of 25.1, 26.4
and 15.8 mg kg*in 2, 3 and 64 platforms,
respectively. Available calcium varied from 0.6
to 29.8 cmol(+)kg?* with a mean value of 5.35
cmol(+) kgt while, available magnesium content
ranged from 0.1 to 8.1 cmol(+) kg* with a mean
value of 2.29 cmol (+) kg?. The soil available
zinc varied from 0.01 to 1.90 ppm, while copper
content 0.02 to 3.10 ppm. The soil available
manganese varied from 0.46 to 7.63 ppm
whereas available iron content ranged between
0.20 to 12.53 ppm in these villages of Hunsur
region. The soil chlorides were below the
critical limiti.e. <100 ppm, only 3 % samples were
above the limit. Nutrient indices (KLS) were
developed for N, P, K. The mean index values
of 3 APFs (2, 3 and 64) were 1.00 (Low), 2.93
(High) and 2.56 (Medium-High), respectively.

Soil fertility assessment of SBS regions

The geo-referenced soil sampling in
representative FCV tobacco growing villages
(169) of five auction platforms under Southern
Black Soils (SBS) region was also accomplished.
SBS soils were moderately alkaline to strongly
alkaline (pH range: 6.06-9.19). Available
potassium content ranged between 107.0 to

p

Soil potassium status in Southern Black Soils of
FCV tobacco

WP 3G U - DY GG A FA e e 2021

Soil pH status in Southern Black Soils of FCV

tobacco
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QRN TV | % U (8 fUe) 9 o<l & 7
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686.5 kg ha'with a mean value of 405.6
kg ha.

The soil fertility data was entered into geo
referenced data base of FCV tobacco grown SBS
and KLS area. Spatial analysis is being done in
Arc GIS software for thematic raster
development and spatial scaled mapping with
standard classes as per ratings for SBS.

Targeted yield equations: A copyright was
obtained for STCR based online fertilizer
recommendation system for FCV tobacco.
Updating of the STCR based online fertilizer
recommendation system software was done in
relation to fertilizer recommendation reports
of the corresponding FCV tobacco regions.

A total number of 560 soil health cards were
prepared and distributed to farmers.

IV(C) Pesticide Residue Management in Tobacco
Residue Field Trial (RFTs)

Residue Field Trial (FRT) was conducted on
FCV tobacco (CV. Siri) at CTRI Research farm
Katheru with chlorantraniliprole 18.5 SC at
recommended dose @ 0.0055% (x) and double
the recommended dose @ 0.011(2 x) as per the
CORESTA FRT protocol. The insecticide was
sprayed with a high volume knapsack sprayer
on the crop from 52 days after planting (DAP)
up to 58 DAP to arrive at the Pre-harvest
interval. There were 14 treatments for different
time intervals and seven untreated controls for
each day of spraying replicated three times.
Leaf samples were collected from each pick (six
picks) and were analysed for chlorantraniliprole
residues using GCMS.

Determination of Pre harvest Interval (PHI)

The GC-MS/SIM analytical method, based
on quantifier-qualifier ions (278, 243 and 280)
ratio method, had been successfully employed
to estimate the chlorantraniliprole residues in
leaf and soil samples. The LOD, LOQ values were
0.02 mg kg* and 0.04 mg kg™ respectively.
Residues of chlorantraniliprole were above
CORESTA GRL (14 ppm) only in two treatments.
The residues in the samples from different
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SUART & AT SU=TRT qwalTep, Ufeaqal & A1 9
AN TASI (Yar 7TEl) ¥ 26.80 UMUH d@ o |
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Gdied & Jeacd SRl BT udl @el o, o
IR GRIS & 2 Tad & A1 IUAR fhar Tn
o], S 91K 18.72 UMIUA FHee—gd 6 Al &
AT & Uil AT | A 7 o7 O Jrgufaa
GRIG & 2 X D AT SYATRA (BT TA7 o7 | ey
TS (I &) O 59 wers gd SiaRTet 31 e |
31feres o1 | S19 3TRIRT GRI%h H Hels gd 3iavTe
11 T&7 o1, A1 S7aRIY 4.89 YIUIGH oF 3R 2 o H
g 7.73 YNAIGH o, Ua H 12 faH1 H U8 364 3R
2 oI ¥ U8 3.90 AT | eI Havdl Her & b
IUEIRA derd; gfcarl # Wdhr TR & FARSIfeTsTe
AR & AT Bl qdTd; BT IATGT B B
forg 12 fdl @1 Ggaeng @ smawear el ©
(@rferaT IV-1) |

treatments ranged from ND (not detected) to
26.80 ppm in cured tobacco leaf samples. The
highest residues of 26.80 ppm was detected in
the leaf samples with a pre-harvest interval of
three days from the crop that was treated with
the 2 X of the recommended dose, followed by
18.72 ppm in the leaf samples with a pre-harvest
interval of six days from the crop that was
treated with the 2 X of the recommended dose.
The residues were ND when the pre harvest
interval was more than 31 days. When the pre
harvest interval was 11 days in the
recommended dose, the residues were 4.89 in
Xppmand in 2 X it was 7.73 ppm, at 12 days in
Xitwas 3.64 and in 2 X it was 3.90. The studies
indicate that a PHI of 12 days is required to
produce FCV tobacco with acceptable levels of
chlorantraniliprole residues in cured tobacco
leaf (Table IV-1).

Table IV-1: Chlorantraniliprole residue status in leaf for each treatment

¥ P 3 U - P gEIg e dAe affe afadee 2021

Dose &Time Pick 1 Pick 2 Pick 3 Pick 4 Pick 5 Pick 6
52 Days (0.0055%) 1.82 2.36 0.71 ND ND ND
52Days (0.011%) 4.10 5.44 2.46 0.22 0.25 ND
Control (C1) ND ND ND ND ND ND
53Days (0.0055%) 7.19 4.45 1.8 0.45 ND ND
53Days (0.011%) 8.94 8.31 4.92 ND ND ND
Control (C2) ND ND ND ND ND ND
54 Days (0.0055%) 10.12 3.90 2.7 ND ND ND
54Days (0.011%) 8.20 8.10 2.21 0.23 ND ND
Control (C3) ND ND ND ND ND ND
55 Days (0.0055%) 18.72 4.15 2.62 0.47 ND ND
55Days (0.011%) 5.79 12.00 2.50 0.31 ND ND
Control (C4) ND ND ND ND ND ND
56 Days (0.0055%) 10.02 4.5 2.01 0.60 ND ND
56Days (0.011%) 3.92 5.43 4.86 0.17 ND ND
Control (C5) ND ND ND ND ND ND
57 Days (0.0055%) 7.58 3.90 6.92 0.31 ND ND
57Days (0.011%) 8.49 7.24 9.98 ND ND ND
Control (C6) ND ND ND ND ND ND
58 Days (0.0055%) 26.80 4.89 2.69 ND ND ND
58Days (0.011%) 10.12 7.73 6.29 0.81 ND ND
LControl (C7) ND ND ND ND ND ND )
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V. Integrated Management of Biotic Stresses

V(A) T, TEfiolal @ fdwg g deamal V(A) Bio-efficacy and field evaluation of new

pesticides against tobacco pests

Efficacy of new insecticides against Spodoptera
litura in tobacco seed beds

New insecticides pyridalyl 10EC @ 75 g a.i./
ha and 150 g a.i./ha and spinetoram 11.7
SC @ 45 g a.i./ha and 54 g a.i./ha were
evaluated along with spinosad 480 SC @ 75
g a.i/ha, emamectin benzoate 5SG @ 11 g
a.i/ha and an untreated control. Least
seedling damage was recorded with
pyridalyl 150 g a.i./ha followed by
emamectin benzoate 11 g a.i/ha and
spinetoram 54 g a.i./ha at 2, 4 and 8 DAT
(days after treatment).

Another experiment conducted with a new
molecule tetraniliprole 200 SC @ 40, 50 and
60 g a.i./ha to evaluate its efficacy against
S.litura in tobacco seed beds along with
pyridalyl 10 EC @ 150 a.i./ha, spinetoram
11.7 SC @ 54 g a.i./ha in comparison with
emamectin benzoate 5 SG @ 11 g a.i/ha.
Least seedling damage was observed at 2,
4 and 8 DAT in pyridalyl 150 a.i./ha followed
by emamectin benzoate 11 g a.i/ha,
spinetoram 54 g a.i./ha and tetraniliprole
200 SC @ 60 g a.i./ha. Among the
treatments tetraniliprole 40 g a.i/ha
recorded more damage compared to all
other treatments.

Persistent residual toxicity studies were
conducted against S.litura with
tertraniliprole 200 SC @ 60 g a.i./ha,
pyridalyl 10 EC @ 150 g a.i. /ha, spinetoram
11.7 SC @ 54 g a.i./ha and emamectin
benzoate 5 SG @ 11 g a.i/ha. Leaves from
the treated nursery beds were offered daily
to 10 days old S.litura larvae till the
mortality dropped to zero. Cent per cent
mortality was recorded up to 10 DAT in
pyridalyl 150 g a.i./ha, emamectin
benzoate @ 11 g a.i/ha, spinetoram @ 54 g
a.i. /ha and up to 8 DAT in tetraniliprole
200 SC @ 60 g a.i/ha. The period of
persistency was longest (18 days) in
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pyridalyl 150 g a.i./ha, spinetoram @ 54 ¢
a.i./ha and emamectin benzoate @ 11 g
a.i/ha. It was 16 days in tetraniliprole 200
SC @ 60 g a.i/ha. The mean persistent
toxicity index was highest in pyridalyl 150
g a.i./ha followed by emamectin benzoate
11 g a.i./ha. The order of toxicity was
pyridalyl 150 g a.i./ha >emamectin
benzoate 11 g a.i./ha >spinetoram 54 g a.i./
ha >tetraniliprole 200 SC @ 60 g a.i/ha.

Efficacy of new insecticides against
S. litura in tobacco field crop

e A field experiment was conducted for
evaluation of new insecticides against
S. litura in the FCV tobacco field crop.
Results indicated that pyridalyl 10 EC @ 150
a.i./ha, emamectin benzoate 5 SG @ 11 g
a.i/ha, spinetoram 11.7 SC @ 54 g a.i./ha
were found highly effective against S.litura
followed by chlorantraniliprole 18.5 SC @
30 g a.i./ha and tetraniliprole 200 SC @ 60
g a.i./ha as shown by mean number of
leaves damaged per plant and per cent leaf
area damaged.

V(B) Studies on insect transmitted viral
diseases in tobacco

Monitoring incidence of Insect transmitted
viral diseases

In FCV tobacco of NLS region, Leaf curl virus
(LCV) incidence ranged from 10-11% and
Cucumber mosaic virus (CMV) was 9%. In Katheru
farm, Rajahmundry LCV incidence ranged from
4-6%, where as in case of CMV it was 4%. In
burley tobacco, LCV disease incidence was 8-
9%, whereas in case of CMV it was <4%.

Monitoring Whiteflies

In FCV nursery, whitefly Bemisia tabaci
population commenced from fourth week of
October (1 whitefly per trap) and showed peak
catches during last week of November (22 per
trap). In case of planted crop whitefly
population commenced from first week of
February (1 per trap) and showed peak catches
during second week of March (6 per trap),
thereafter the population declined. In case of
burley, whitefly population commenced from
second week of October (2 per trap) and
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showed peak catches during second week of
December (24 per trap), thereafter declined.
The incidence of whitefly on tobacco was
correlated with the corresponding
meteorological data to understand the
relationship between them. The incidence of
whitefly population and leaf curl virus on
tobacco showed non-significant relation.
Maximum temperature and minimum
temperature had positive effect; while morning
and evening relative humidity had negative
effect on the whiteflies.
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Adult whitefly

Integrated management strategies for
effective management of insect vectors

A field experiment was conducted to
evaluate three modules against whiteflies.
Percent reduction over control (PROC) values
indicated that integrated module with jowar
as barrier crop, one spray of neemazal at 20
DAP, one spray of pymetrozine at 40 DAP and
one spray of flonicamid at 60 DAP exhibited
progressive reduction of whitefly infestation.
Chemical module and integrated module
recorded significant reduction of whitefly
population over the control. Higher cured leaf
yield was recorded in chemical module followed
by integrated module compared to bio-control
module.

V(C) Studies on role of Arthropod diversity in
tobacco pest management

Determination of species composition:
Automatic solar powered 6 volt UV light trap
has trapped 5944 insects and contained 402
beetles, 37 earwigs, 94 flies, 5211 plant bugs
including aquatic insects and natural enemies,
98 moths, 69 wasps & ants, 30 caddies flies.
Light trap catches differed significantly in the
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ey B Afoshiear ik wenfAe faaxer @
IThel
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type of arthropods (p< 0.05) encountered.
Yellow sticky cards trapped around 440
arthropods most of which are hemipteran crop
pests like whiteflies, aphids, plant bugs, wasps
and had few moths, butterflies and spiders.

Estimation of population dynamics and spatial
distribution

Population dynamics: Spodoptera had positive
correlation with maximum, minimum
temperatures, evaporation and negatively
correlated with relative humidity. Whiteflies,
B. tabaci had negative correlation with morning
and evening relative humidity and rainfall.
Ground beetles, Mesomorphus villiger had
significant negative correlation with morning
temperature, evening relative humidity and
evaporation (Fig V-1).

4 N
Pest Weather Correlation
1.000 - =
— 0.800 - m T MAX
E 0.600 - =T MIN
£ 0.400 - = RH |
a
S 0.200 - = RH Il
't_g“- 0.000 = Evaporation
£ .0.200 -
S
-0.400 -
-0.600
Spodoptera Whitefly Ground
beetle
\_ Pest population )
Fig V-1: Correlation of weather with major insect pests
e faawor : dfgs & Welld gadid @ Spatial distribution: Lloyd’s index of dispersion

U gSaTH 8ferplaul ITHAINT & U &l TS oY
(@rferpT V-1) | 9 BB T & fog Ao (>1) a1
8@ (=1) TI A STedl THHT gY R a18 H F9H
T H B U (<1) |

was calculated for budworm Helicoverpa
armigera (Table V-1). They were found to be
aggregated early in the season (>1) random (=1)
for a while and uniformly spread later on (<1).

Table V-1: Spatial distribution pattern of budworm, H. armigera

Mean(X) | Variance(c) of X Dispersion X* Lloyd’s index of
parameter(k) dispersion(X*/X)

0.45 0.89 2 0 1.432 3.18

2.1 5.67 3 1 3.802 1.81

0.75 1.14 2 1 1.276 1.70

1.1 1.15 1 26 1.143 1

0.55 0.58 1 11 0.598 1

0.2 0.17 1 -1 0.042 0.21

0.15 0.13 1 -1 0.045 0.30
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Evaluation of management modules against
tobacco budworm, Helicoverpa armigera
(Hubner) in southern black soils of Andhra
Pradesh

Four pest management modules were
evaluated against tobacco budworm, H.
armigera. The IPM module (M1) consists of 2
rows of marigold as trap crop around tobacco,
setting up of bird perches @ 20/ha, hand picking
of larvae every 5 days, spraying of NSKE 2% at
25 DAP, spraying Ha NPV @ 250 LE/ha at 40 DAP
and one spray of chlorantraniliprole 18.5 SC @
0.03% at 55 DAP. Chemical control module (M2)
consisting of one spray of flubendiamide 48 SC
@ 0.03% at 25 DAP, one spray of novaluron 10
EC @ 0.1% at 40 DAP and one spray of
chlorantraniliprole 18.5 SC @ 0.03% at 55 DAP
was kept for comparison (farmer practice). The
bio-intensive module (M3) consists of growing
2 rows of marigold as trap crop around tobacco,
setting up of bird perches @ 20/ha, hand picking
of larvae for every 5 days, spraying of NSKE 2%
at 25 DAP, spraying Ha NPV @ 250 LE/ha at 40
DAP and spraying of Bacillus thuringiensis @ 1
kg/ha at 55 DAP. An unsprayed plot without any
border crop (M4) was kept as control.
Observations on budworm infestation, natural
enemy population in marigold and tobacco at
25, 40, 55 and 70 DAP, and yield data of tobacco
was recorded in each module. Incremental
benefit cost ratio was also worked out for each
treatment.

Budworm infestation was above economic
threshold level (>10%) in control plot and
started after one month of planting. The
infested plants in different modules were
recorded. The per cent reduction of infestation
in different modules ranged from 71.25 to 88.75
over untreated control. In control plot, the per
cent budworm infested plants were 16.0 at 70
DAP. In bio-module plot, 4.6% infestation was
recorded. In both IPM plot and chemical control
plot, infestation was reduced to 2.4 and 1.8%
at 70 DAP, respectively. Bio-module was
significantly superior to untreated control,
whereas both IPM module and chemical control
modules were on par and significantly superior
in reducing budworm damage over the other
control modules (Table V-2).
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Table V-2: Validation of IPM module against tobacco budworm, H. armigera

Module Budworm infested plants (%) Per cent reduction
of infestation over

25 DAP 40 DAP 55 DAP 70 DAP control at 70 DAP

IPM module 0.0(0.00) | 1.4(7.10) | 2.6(10.45) | 2.4(9.06) 85.00**

Chemical module 0.0(0.00) | 1.2(6.50) | 1.8(8.00) | 1.8(7.68) 88.75**

Bio module 0.0(0.00) | 2.2(8.71) | 3.0(11.25) | 4.6(13.05) 71.25*

Control (no border 0.0(0.00) | 8.5(16.05) | 11.5(20.50) | 16.0(24.00) —

& no spray)

= )

Figures in parenthesis are arc sine transformed values

Sig* - Significant at p= 0.05
V. REE IETa)
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¥ P Y U - PR qeIg e dAe aife afadea 2021

A. Predator population

The chemical spray schedules showed
drastic reduction in the population of natural
enemies in tobacco as well as trap crop.
Predator population in tobacco was more (46.2/
plant) in bio module followed by control (44.5/
plant) and IPM module (22.6/plant). In chemical
control plot, predator population was very less
(8.0/plant). The total predator population in
marigold was more (15.4/plant) in bio module
and it was comparatively less (7.9/plant) in IPM
module due to the effect of one chemical spray.
Among the predators, spiders were predominant
in marigold and Nesidiocoris bugs in tobacco.

B. Yield and Economics

As budworm infestation was above ETL
during the season, there was significant
difference in yield among all experimental
plots. Maximum yields of 15440, 2247 and 1350
kg/ha of green, cured and bright leaf was
recorded in chemical control module followed
by IPM module with 15290, 2232, 1341 kg/ha
and bio-module plot with 15220, 2208 and 1320
kg/ha, respectively. In control plot, 14590, 2105
and 1215 kg/ha of green, cured and bright leaf,
respectively were recorded. There was an
increase of 4.89 to 6.75 % cured leaf in various
pest management modules over untreated
control. Net returns (Rs.14,880/ha) and
incremental benefit cost ratio (2.97) were more
in chemical control module followed by IPM
module (Rs.12,780/ha & 2.56) and bio module
(Rs.9, 920/ha & 2.20). IPM plot was on par with
chemical module in respect of reduction of
budworm incidence, increase of tobacco yields
and incremental benefit cost ratio.
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Technology Assessed and Transferred

On-farm Trials/ Front Line Demonstrations

On-farm testing of the variety FCR 15 was
done in comparison with Siri in Southern
Light Soil villages (10 Nos.). The average
yield improvement is 15% over the popular
variety Siri.

Demonstration of Ashwagandha (Withania
somnifera), a commercially important
medicinal plant for cultivation at research
station and in farmers field in different parts
of Tamil Nadu.

Demonstration on drip fertigation in
chewing tobacco (var. Kamatchi) was
conducted in the village PN Kallupati in
Tamil Nadu.

Demonstration on wilt resistant FCV tobacco
variety FCH 222 in the fusarium wilt
endemic areas in Karnataka light soils
region.

Demonstration on application of calcium
nitrate fertilizer @ 75 kg/ha as starter dose
at planting time of FCV tobacco to improve
productivity and quality in light soils of
Karnataka.

Demonstration on foliar nutrition of
potassium nitrate 1.0 % twice at 45 and 55
DAT for enhancing bright grade leaf
productivity in Karnataka Light Soils.

Demonstration on sunnhemp and Radish as
preceding rabi crop for management of root
knot nematode in subsequent kharif FCV
tobacco grown in KLS.

Demonstration of the Jati and Motihari
tobacco varieties at CTRI RS Dinhata.

Demonstration of drip irrigation in annual
moringa at CTRI Black Soil Research farm
Katheru.

Demonstration on cultivation of Gloriosa as
an alternative crop to chewing tobacco in
Tamil Nadu.

Demonstration on crop diversification for
enhancing the income augmentation in FCV
tobacco with crops like ginger, maize and
chia etc. in Karnataka Light Soils.
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Tractor operated tobacco seedling
transplanter was tested at ICAR-CTRI,
Rajahmundry on 7.9.2021 and 8.9.2021.

Field Friends programme: The Scientists
of ICAR-CTRI participated in the Field
Friends programme of Tobacco Board to
provide in-season advisories to FCV tobacco
farmers.

Field days: Field day on good agricultural
practices in FCV tobacco cultivation was
conducted at Kammavaripalem on
23.02.2021 (ii) Balanced fertilisation in
tobacco cultivation at Mundlamurivaripalem
on 25.02.2021 (iii) Field day on good
agricultural practices in FCV tobacco
cultivation in the Model Project village
Pedavenkannapalem on 01.03.2021 in
Southern Light Soils and Southern Black Soil
of Andhra Pradesh.

Diagnostic visits: Diagnostic visit to tobacco
nurseries was conducted to Kamepalli and
Jarugumalli villages on 29.09.2021, villages
under Kondepi and Tangutur Auction floors
on 12.11.2021 to impart in-season advisories
to tobacco growers on nursery level
problems. Diagnostic visits to study the
impact of heavy rains and mitigation plan
in SLS and SBS regions of A.P. (virtual
programme) on 23.11.2021.

SCSP Programme

¥ P Y U - PR qeIg e dAe aife afadea 2021

ICAR -CTRI and its research stations viz.,
Jeelugumilli, Kandukur, Guntur, Vedasandur,
Hunsur, Dinhata and two Krishi Vigyan
Kendras implemented the SCSP programme.
Different interventions encompassing the
awareness programmes/  training
programme, soil health management, pests
and disease management, nutrition
improvement, post value addition etc. were
implemented. Critical inputs such as
tobacco seed, Gloriosa rhizomes, groundnut
and redgram seed, sunnhemp seed,
fertilizers, power weeders, animal feed,
battery operated sprayers, tarpaulins,
Millet and vegetable kits were supplied to
the beneficiaries. A total number of >10,000
beneficiaries were covered under this
programme.
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SCSP programme at ICAR-CTRI, Rajahmundry

TSP programme at ICAR-CTRI RS, Jeelugumilli
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Tribal Sub-Plan

at CTRI RS Jeelugumilli, Hunsur, Vedasandur
and Dinhata. Demonstrations, trainings/
awareness programs on scientific
management of different field crops, post
harvest produce management and animal
husbandry were conducted. Critical inputs
viz., FCV tobacco seed, battery operated
sprayers, poly trays, growth media, green
shade net, tarpaulins were supplied. A total
number of 510 farmers were covered under
this programme.

NEH Programme

ICAR-CTRI, Rajahmundry and All India
Network Project on Tobacco implemented
the NEH programme in collaboration with
ICAR-RC for NEH, Umaim, Meghalaya. Six
KVKs under ICAR-RC for NEH, were involved
in its implementation. The programmes
include trainings on integrated agri-horti
farming system, soil health management
using organic manure for improving crop
productivity, backyard poultry, post harvest
management and value addition, integrated
fish farming. A total number of 145 farmers
were benefited.

NEH programme with ICAR RC, Umiam, Meghalaya
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ICAR-CTRI has conducted capacity building
programmes to farmers, officials of Tobacco
Board, Trade and Industry for creating
awareness and sharpening the skills. ICAR-
CTRI conducted three field level training
programmes viz., (i) Burley tobacco nursery
related constraints and their management
(ii) Burley tobacco : Field level production
constraints and their management (field crop)
(iti) Burley tobacco : Scientific post harvest
produce management to the technical team
(115 Nos.) of M/s. GPI Ltd., Ongole on
18.10.2021, 18.11.2021 and 3.12.2021.

S. Resource person

Training Imparted

Date and place

1. Dr. M. Anuradha

Workshop on Good
Agriculture Practices
(GAP) in FCV tobacco
cultivation in SBS region
for the tobacco board
field staff and tobacco
growers of SBS region

08.01.2021 at CTRI RS, Kandukur

2. Dr. M. Anuradha

Workshop on Good
Agriculture Practices
(GAP) for SLS region for
Tobacco Board Field
Staff and tobacco
growers of SLS region

11.01.2021 at CTRI RS, Kandukur

3. Dr. M. Anuradha

Training programme on
tobacco leaf harvesting,
curing and grading at
model project village

20.01.2021 at Kovvur

4. Dr. T. Kiran Kumar
Dr. S. Kasturi Krishna
Dr. V.S.G.R. Naidu
Dr. V. Venkateswarlu
Dr. A. Srinivas

P. Srilakshmi

cultivation

Integrated management
of Orobanche in tobacco

08.02.2021 at Bobbililanka

5. Dr. M. Anuradha

Field Friends Programme

10.02.2021 at Kaligiri and
D.C. Palli Auction floors

6. Dr. S. Kasturi Krishna
Dr. V. Venkateswarlu

visit to NLS

Workshop on “Good
agricultural practices in
FCV tobacco’ and Field

10.02.2021 at CTRI RS,
Jeelugumilli

¥ P 3 U - P gEIg e dAe affe afadee 2021
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S. Resource person Training Imparted Date and place
No.
7. Dr. M. Anuradha Field Day on Good 23.02.2021 at Kammavari palem
Dr. K. Gangadhara agricultural practices in
FCV tobacco cultivation
8. Dr. M. Anuradha Field day on Balanced 25.02.2021 at
fertilisation tobacco Mundlamurivaripalem
cultivation
9. T. Ramesh Field Day on Good 01.03.2021 at
Agricultural Practices in | Pedavenkannapalem
FCV tobacco cultivation
at model project village
10. | Dr. D. Damodar Reddy Importance of pulses in | 03.03.2021 at KVK, Kalavcharla
Dr. T. Kiran Kumar nutrition
Dr. V.S.G.R. Naidu
P. Srilakshmi
11. | Dr. D. Damodar Reddy Importance of pulses in | 15.03.2021 at ICAR-CTRI
Dr. T. Kiran Kumar nutrition of farm Rajahmundry
Dr. C.C.S. Rao families
Dr. S. Kasturi Krishna
Dr. V.S.G.R. Naidu
P. Srilakshmi
12. | Dr. P. Venkateswarlu Awareness programme 17.03.2021 at Dasaripalem
on Protein rich diet for
acquiring immunity
against diseases
13. | Dr. D. Damodar Reddy Awareness programme | 20.03.2021 at ICAR-CTRI RS,
Dr. S. Kasturi Krishna on Balanced Nutrition Jeelugumillli
for improving disease
resistance
14. | Dr. D. Damodar Reddy Awareness programme | 27.03.2021 at ICAR-CTRI RS,
Dr. S. Kasturi Krishna on Handling post- Jeelugumillli
harvest losses in
different crops
15. | Dr. M. Mahadevaswamy Nursery management in | 30.03.2021 at Mardur Hosur
FCV tobacco
16. | Dr. M. Mahadevaswamy Nursery management in | 15.04.2021 at Shigadikatte &
FCV tobacco Channakeshavapura
17. | Dr. S. Ramakrishnan Nursery management in | 15.04.2021 at Badagalapura &
FCV tobacco Veeradevanapura
18. | Dr. M. Mahadevaswamy Nursery management in | 16.04.2021 at Surgahally
FCV tobacco
58
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S. Resource person Training Imparted Date and place
No.
19. | Dr. S. Ramakrishnan Nursery management in |19.04.2021 at Borekoppalu &
FCV tobacco Kampalapura
20. | Dr. M. Mahadevaswamy Nursery management/ |21.04.2021at Mudalagiri koppalu
field preparation and & Melur
transplanting etc
21. | Dr. S. Ramakrishnan Nursery management/ |21.04.2021 at Adaganahally
field preparation and
transplanting etc.
22. | Dr. S. Ramakrishnan Farmers training 27.04.2021 at Hammige &
Dr. M. Mahadevaswamy programme on nursery/ |Kampalapura
and transplanting etc.
23. | Dr. D. Damodar Reddy Awareness programme | 10-15" June, 2021 at
Dr. S. Kasturi Krishna on Soil health ICAR-CTRI RS, Jeelugumillli
Dr. L.K. Prasad management through
insitu green manuring
24. | Dr. T. Kiran Kumar Awareness programme | 29.06.2021 at ICAR-CTRI,
Dr. C.C.S. Rao on Green manure crops |Rajahmundry
Dr. S. Kasturi Krishna for improving soil health
and enhancing crop
productivity
25. | Dr. D. Damodar Reddy Awareness programme  |07.07.2021 at ICAR-CTRI,
Dr. T. Kiran Kumar on Pulses as nutritious |Rajahmundry
Dr. C.C.S. Rao feed supplement to
Dr. S. Kasturi Krishna improve the health of
SC families
26. | Dr. D. Damodar Reddy Training programme on |07.07.2021 at ICAR-CTRI RS,
Dr. S. Kasturi Krishna Recent nursery Jeelugumillli
management techniques
in tobacco seedling
production
27. | Dr. M. Mahadevaswamy Field crop management |7.07.2021 at Ramanatapura,
in FCV tobacco Niluvagilu & Lakkur
28. | Dr. S. Ramakrishnan Field crop management |13.07.2021 at Chikkahejjuru
in FCV tobacco & KM Halli
29. | Dr. M. Mahadevaswamy Field crop management |15.07.2021 at Maradur &
in FCV tobacco Hosakotekoppalu
30. | Dr. S. Ramakrishnan Field crop management |16.07.2021 at Maragodanahally
in FCV tobacco & Seerenahally
31. | Dr. S. Ramakrishnan Field crop management |19.07.2021 at MR Hoasahally and

and scientific curing

Borehosahally

¥ P 3 U - P gEIg e dAe affe afadee 2021
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S. Resource person Training Imparted Date and place
No.
32. | Dr. S. Ramakrishnan Field crop management |27.07.2021 at Naganahally
and PHPM
33. Dr. P. Manivel Training on Bio fertilizer [23.08.2021 at Madurai,
Dr. M. Kumaresan application and Tamil Nadu
C. Muruganandam pesticide spray under
SCSP Programme
34. | Dr. S. Ramakrishnan Training Programme on 25.08.2021 at G Basavanally &
PHPM Channakeshavapura
35. | Dr. S. Ramakrishnan Workshop on PHPM 27.08.2021 at Malali
36. | Dr. M. Mahadevaswamy Training Programme on 27.08.2021 at Hosakote
PHPM
37. | Dr. M. Kumaresan Training on Bio fertilizers [{07.09.2021 at Kumaratchi,
usage in agriculture Chidambaram, Tamil Nadu
under SCSP Programme
38. | Dr. S. Ramakrishnan Field Day on MPA 7.09.2021 at Harave ramenahally
39. | Dr. M. Mahadevaswamy Training Programme on 7.09.2021 at Rayanahally
PHPM
40. | Dr. M. Anuradha Nursery management 08.09.2021 (Virtual)
practices in FCV tobacco
41. | Dr. M. Mahadevaswamy Training programme on 8.09.2021 at Karnakuppe,
ZBNF Karnataka
42. | Dr. S. Ramakrishnan Workshop on ZBNF 8.09.2021 at Hejjur PF1
43. | Dr. M. Mahadevaswamy Training programme on 9.09.2021 at Niluvagilu PF64
ZBNF
44. | Dr. D. Damodar Reddy Awareness programme 17.09.2021 at ICAR-CTRI,
Dr. T. Kiran Kumar on Pest management Rajahmundry
Dr. C.C.S. Rao in tobacco through
Dr. Y. Subbaiah effective pesticide
B. Krishna Kumari delivery
45. | Dr. D. Damodar Reddy Awareness programme 17.09.2021 at ICAR-CTRI,
Dr. T. Kiran Kumar on Value addition to Rajahmundry
Dr. C.C.S. Rao the agriculture produce
Dr. Y. Subbaiah through post-harvest
B. Krishna Kumari interventions
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S. Resource person Training Imparted Date and place
No.
46. | Dr. D. Damodar Reddy Training programme 21.09.2021 at ICAR-CTRI RS,
Dr. S. Kasturi Krishna on Media preparation Jeelugumillli
Dr. J. Poorna Bindu and tray seedling
production
47. | Dr. D. Damodar Reddy Improving milk yield 21.09.2021 at ICAR-CTRI RS,
Dr. S. Kasturi Krishna of buffaloes and cows Jeelugumillli
Dr. J. Poorna Bindu
48. | Dr. M. Anuradha Diagnostic visit to 29.09.2021 at Kamepalli and
Dr. K. Gangadhara tobacco nurseries Jarugumalli
49. | Dr. P. Manivel Importance of 29.10.2021 at Saptur block,
Dr. M. Kumaresan integrated nutrient and | Madurai
C. Muruganandam pest management under
SCSP Programme
50. | Dr. M. Anuradha Training Programme on | 05.11.2021 at Kandukur Il APF
Cultivation of viable
alternative crops to
tobacco
51. | Dr. K. Gangadhara Training Programme on | 09.11.2021 at Tangutur APF
Cultivation of viable
alternative crops to
tobacco
52. | Ch. Laxman Nursery management in | 10.11.2021 at Ponnaluru
tobacco
53. | Dr. M. Anuradha Diagnostic visit to 12.11.2021 at Kondepi and
Dr. K. Gangadhara tobacco nurseries and Tangutur APF
fields to impart
technical advice to
tobacco growers
54. | Dr. M. Anuradha Impact of heavy rains 23.11.2021 (Virtual)
and mitigation plan in
SLS and SBS regions
of A.P.
55. | Dr. P. Venkateswarlu Training programme on | 06.12.2020 at Vinukonda, APF

Good agricultural
practices in burley
tobacco

¥ P 3 U - P gEIg e dAe affe afadee 2021
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Krishi Vigyan Kendra

STERANVAR—ATEINRTE H T PfY fam bt &
e gd el e @ fory AidieRag—aiy
e @, doaradl AR yeRE 5 & forg
AERIMRTE—g 99 &=, Bgax | 39 BN g
Seal H PrIifad eriwAl H URNRTe Jedie ud
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IRIETOT, T QR 3R R ARBR D Hedq0l BRI
T R wfid 2|

S g™ &=, Hearaal

T. 3 Br wEr (3Uwa)

Pl & Wal § gt 8 UENRIHAl & Jedidh
fobar |

CALPAILCIR]

o el H fhAMI gRT IS I drell fheA
eROT & [Ieg ‘B el (1812)" & Jeidh
T 1T | B afad fadrT B raRer H
2l

o fHamMl & Wal § aaa &I fhHl TISR 1172
&RT) 3R THASIY 1190 (a=F) & Uaeie BT Mdver
foan | vHdg—1172 # ol &1 g H 4.8%
BT IUS GUIR AR THEY—1190 H ddIEI—5204
&1 T H 8.5% DT U FEIR Sof BT 17 |

o fPaMl & Wal H SMERMSTANR, AR Bl
TRYST [ ‘BN AT BT HedTdhd URST b
TRT o |

o THIRIE V€ (27.25 T /BdcAR) B Jarl H
Joig AFTlT geal fhd (3275 ©/B) B
UG BT MMberd fhar T |

o TIRIS H W TSRl BTSCHATS BT Tae
gaRar (BT BeaR) BT [BeHIa,
featsprsar Qﬂq“r ®1 RefeT, w1 F18d
(IRReTgs), TRae tei W dier Rl oie
T, <719 & el 10000 YTTTH &7 1 el /efiex
DR BsHa oD fhar ST B

o TS H, TS M FAGHAT BT AN BT
yeee FfeiRad egdivA Aiee gRT fhar
TR o7 foTH L gerRe¥ iR 2L ANS US B
10 U1 /T @ R 9 g9 SUAR 3R 2.
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ICAR-CTRI has two Krishi Vigyan Kendras
viz., ICAR-CTRI-KVK Kalavacharla for East
Godavari district and ICAR-CTRI-KVK, Kandukur
for Prakasam district of Andhra Pradesh.
Important activities implemented include
Technology assessment and refinement, On-
farm testings, Frontline demonstrations,
trainings, Field visits, Implementation of
important events of Govt. of India etc.

KVK, Kalavacharla
A. On-farm Testing (OFTs)

A total of 8 technologies were assessed in
the farmers’ fields.

Agriculture/ Horticulture

e In Groundnut ‘Kadiri Lepakshi (1812)" was
evaluated against variety Dharani grown
by farmers. The crop is in vegetative growth
stage.

e Assessed the performance of rice varieties
MTU-1172 (Ksheera) and MTU-1190 (Varam)
in farmers’ fields. An yield improvement of
4.8% was recorded in MTU-1172 over Swarna
and MTU-1190 recorded an vyield
improvement of 8.5% over BPT-5204.

e Evaluation of watermelon variety ‘Arka
Shama’ from IIHR, Bengaluru was initiated
in farmers’ fields.

e Assessed the performance of ‘Rajendra
Sonali’ turmeric variety (32.75 t/ha) against
Duggirala Red (27.25 t/ha).

e Management of Rugose Spiraling whitefly in
coconut by spraying of Isaria fumosorosea
(fungal culture), sticking egg cards of the
parasitoid Dichochrysa sp., installation of
yellow sticky sheets to coconut palms,
spraying of neem oil 10000 ppm @ 1 ml per
litre was implemented.

e In Tuberose, root knot nematode incidence
was managed by following IPM module
including bulb treatment with P.fluorescens
and T.viride each @ 10 g/kg and
incorporation of FYM drenched with T.viride

ICAR - CTRI Annual Report 2021
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e O FTRGYT URTTIATS T foTolTRIT Udidh
PT 2 fHIT /9 & R A THASUH & A1
THIY IS B | fhA @ v H IRdaS
whel ‘6" BT T H SUATRT TS H STR®B3ATS
‘4" e foar |
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o TS UYRIl H Yb yaref &1 48k yrad & oy

o™ (N [N -
TR & SYANT & URUFREawY fhar]
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VEREELS]

o HIRAM 3emRa aroRT fdvdge TR 6y Y 3fiR
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H You aftfd IATRT & WS, U ATSh, I1aC
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o AR BfITe & IWIN RS U dedl Bl
AN R 3R B URiaR SR Afesrdl & Aeh
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W T

9. e fFeor (@ETer)
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o RURHM 3@y & SRM Isa Bl fHw Sia—1,
GRS 37! U, Boal Bl AGRT Bl T, bl H
RITICIdT UaeH, H3g, H e Fells aeH, el
LIS, THCR I97[q, GUT® UgRll # arsurd
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. Imafora ufderor wrispa

SN g o= & A fRIvs! g_T |
14 YfETOT HrAHHT BT MASH fdbar T |
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+ P.fluorescens + Paecilomyces lilacinus each
@ 2 kg/ton.The RKI scale ‘4’ was recorded
in treatment plot against 6 in farmer’s
practice.

Animal Science

@ Probiotics usage for better digestibility of
dry matter in milch animals resulted in 13.6%
more milk yield compared to farmer’s
practice of 9.09%.

Home Science

e Moringa based millet biscuits were prepared
and assessed the taste, shelf life, texture
and quality of value added products
compared with traditional maida and jowar
based biscuits.

e Drying techniques for nutrient retention and
enhancement of shelf life of green leafy
vegetables using solar cabinets is under
progress.

B. Frontline Demonstrations (FLDs)

A total number of 15 Front-line
Demonstrations (FLDs) were conducted during
the year 2021.

e Blackgram variety GB-1, ridge gourd Arka
Prasan, protray turmeric seedlings, sigatoka
management in banana, fruit-fly
management in cucurbits, home-stead
nutrigardens, tomato varugulu, bypass fat
in milch animals, balanced feed ratio
formulator app. for milch animals were
demonstrated during the period under
report.

C. Training programmes conducted

A total number of 14 training programmes
were conducted by the SMSs of KVK.

e Two days (16-17%" January, 2021) skill training
on terrace gardening to 30 urban residents
was conducted for promotion of pesticide
free vegetables and fruits for healthy life.

e Training programme on Integrated pest and
disease management in cashew & mango was
conducted (20-21°%t January, 2021) for 15
farmers from Kalavacharla and Narasapuram
villages.
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Skill training on Terrace gardening

o ERIGT, ARHTYRA IR FBIaraal ial & 15 THI0T
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TN 7\ e R
U 3 3 ' \ L. all L ] oy
i/ A i .. 3 ."__ ey " e ¥ &7 e &

3 g5 i
IPM in cashew and mango

@ Two days training programme on ‘Grafting

Methods in Cashew and Mango’ to 15 rural
youth from Gadarada, Narasapuram and
Kalavacharla villages was conducted (22-23
January 2021). Trainees were provided with
grafting blades .

Training on ‘Use of Laser Guided Land
Leveler’ was conducted (21.06.2021 to
22.06.2021) to 20 farmers from Kalavacharla,
Rajanagaram, Narendrapuram villages.

Conducted training (21-22™ June, 2021) on
Feed ration formulation & management in
milch animals to 20 rural youth from
Kalavacharla, Gadarada and Narendrapuram
villages.

Two days training (12-13" October, 2021) on
plastic mulch in vegetable production was
conducted to 20 farmers from Sitarampuram,
Murari, Gadarada and Narendrapuram (DFI)
villages.

Training and demonstration of value added
products with finger millet (14-15% October,
2021) and Value Addition to Elephant Foot
Yam (16-17t" October, 2021) was conducted
to 20 rural women from Rajanagaram,
Narsapuram, Gadarada, Narendrapuram (DFI
village) and Kalavacharla villages.

Conducted training on sheep and goat
intensive farming (25-26% October, 2021) to

ICAR - CTRI Annual Report 2021
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Sheep and goat intensive farming

20 rural youth from Kalavacharla, Murari,
Narendrapuram villages.

@ Training cum exposure visit to a cashew
processing unit promoted by Dr. YSR HU-KVK,
Venkataramannagudem, A.P. was organized
for two days (10-11*" November, 2021) to 20
rural youth.

e Training cum exposure visit on milky
mushroom production was organized (28-29t"
November, 2021) to 10 rural women. Visited
Laskhmi mushroom unit at Hukumpet.

e KVK has organized two days training cum
demonstration on Nutrigarden and coir pith
compost making to 20 rural women
from DFI villages Narendrapuram and
Kalavacharla.

“

Skill oriented training programme
(Sponsored)

KVK has organized skill training for Rural
Youth (STRY) on ‘Nursery management -
production of seedlings - grafting methods in
mango, cashew and other horticultural crops’
in collaboration with SAMETI (Guntur), MANAGE
(Hydearbad) and ATMA-East Godavari for 7 days
during 26.08.2021 to 01.09.2021. Rural youth
(15 Nos.) from Rajanagaram, Korukonda,
Kadiam and Kakinada rural mandals attended
the training.

E. KVK-Kalavacharla as CBBO for formation
of FPOs

KVK-Kalavacharla was identified as CBBO
for formation of FPOs in Panduru and Karapa
villages of Kakinada rural mandal. Dr. V.S.G.R.
Naidu, Head, KVK along with KVK staff
participated in farmers mobilization meeting
at Panduru village, Kakinada rural on

24.07.21.
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F. Eventsorganized

e Poshan Vatika Maha Abhiyan & Tree
Plantation 2021: Poshan Vatika Maha
Abhiyan & Tree Plantation 2021 was
organized at KVK, Kalavacharla on
17.09.2021.

e Mahila Kisan Diwas : KVK, Kalavacharla has
organized Mahila Kisan Diwas on 15-10-2021.
Women farmers (40 nos.) from Narsapuram,
Kalavacharla and Narendrapuram villages
participated.

e World Food Day : World Food Day was
organized on 16" October, 2021. Farmers and
farm women (45 nos.) participated in the
programme.

e Azadi Ka Amrit Mahotsav: In
commemoration of 75 years of India’s
Independence, KVK organized Kisan Goshti
on 26.10.2021.

e World Soil Day: KVK has organized “‘World
Soil Day” on 5™ December, 2021 in virtual
mode.

e Jai Jawan Jai Kisan campaign : KVK
organized Jai Jawan Jai Kisan programme
at KVK, Kalavacharla during 23.12.2021 to
25.12.2021.

G. Field Visits

A total number of 12 field /diagnostic visits
were conducted to monitor OFT/FLD, field level
problems in agriculture, horticulture and animal
husbandry.

H. SCSP Programme

KVK participated in implementation of SCSP
programme of ICAR-CTRI. Critical inputs like
paddy seed BPT 5204 were supplied to SC
farmers and chick pea (Bengal gram) to SC
women beneficiaries for nutrition improvement.

ICAR - CTRI Annual Report 2021
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OFT of Kadiri lepakshi groundnut

¥ P Y U - PR qeIg e dAe aife afadea 2021

FLD on papain extraction

KRISHI VIGYAN KENDRA, KANDUKUR

The Krishi Vigyan Kendra, Kandukur has
organized On farm testing of technologies, front
line demonstrations, capacity building
programmes, implementation of SCSP,
organizing the important events of GOI.

On-farm testing of technologies: Five OFTs viz.,
Assessment of Improved Groundnut varieties,
Kadiri Lepakshi; Evaluation of FCV tobacco line
FCR-15; Evaluation of high yielding and YVMV
resistant green gram variety WGG-42; Assessing
the performance of castor variety DCS-107;
Tomato hybrid Arka Aditya (H-395) were
conducted during 2021.

Frontline Demonstrations (FLDs): Eight FLDs
viz., Demonstration of high yielding and drought
tolerant redgram variety LRG-105; chilli hybrid
Arkaswetha; pre-rabi korra-a tool for crop
intensification in rainfed areas; Papain
extraction process of papaya; Improved tomato
hybrids Arka Abhed and Arka Samrat; Community
nutri garden in school/AWC; Use of mango
harvester to reduce harvesting losses; three
pronged wheel hoes to reduce drudgery were
carried out during 2021.

Capacity building programmes: Organized
training programmes on Microbial based
agriculture waste management (Vermicompost
making, Azolla cultivation); Soil sampling in
field and vegetable crops; Milky mushroom
production; Raising kitchen garden; Value
addition to sea foods; Food and nutrition for
farmers; Value addition to millets and
preparation of low cost weaning food for
anganwadi school children.

Tralnlng on Value addition to millets

ICAR
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ORT a9 2023 @ 3MAER TR UNUT arfedhT HeT

shop on Energy and water
conservation

Workshop on Energy and Water Conservation
Measures and Demand side Management in
Agricultural Sector (Sponsored by Bureau of
Energy Efficieny)

“Energy and Water Conservation Measures
and Demand side Management in Agricultural
Sector” sponsored by Bureau of Energy
Efficiency was conducted on 24" March, 2021
at CTRI-KVK, Kandukur. Resource persons from
different departments (Electrical, Irrigation,
Agriculture, Horticulture, DWMA, Solar energy,
Pumpset manufacturers, dealers, service
providers and farmers) created awareness on
energy and water conservation. Exhibition was
conducted with display of Lubi, Tarmark and
Kirloskar companies products on micro
irrigation, motors & pump sets. Nearly 100
farmers and farm women participated.

Celebration of Important Days

Important Days viz., International Women’s
Day on 8" March; World Water Day on 22" March;
World Bee Day on 20" May; World Milk Day on 1%t
June; International Yoga Day on 21°t June; Tree
plantation drive on 16" July; Mahila Kisan Diwas
on 15" October; World food day on 16*" October
and World soil Day on 5" December were
celebrated during 2021.

SCSP Programme: As an implementing centre
of SCSP programme, awareness programmes on
soil health management, role of protein rich
food for immunity enhancement were
conducted. Fruit plants, nutritious Kit,
sunnhemp seed and Bengal gram were supplied.

Poshan Vatika Maha Abhiyan & Tree Plantation:
As a part of “Azadi Ka Amrit Mahotsav”
organized Poshan Vatika Maha Abhiyan & Tree
Plantation (National campaign on nutrigarden
and Tree plantation) on the occasion of
International year of Millets 2023 on 17t
September, 2021 in collaboration with IFFCO.

Distribution f seed

ICAR - CTRI Annual Report 2021
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Tree plantation
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Jala shakti abhiyan

Jala Shakti Abhiyan: Important programmes
conducted under Jala Shakti Abhiyan include
Awareness programmes on water use efficiency
and appropriate crops, kitchen gardening and
supply of vegetable kits, rain water harvesting
in rain fed areas and supply of fruit plants to
farm women/farmers, water conservation with
drought tolerant fruit crops and supply of fruit
plants to farmers & farm women and use of
micro irrigation systems to increase water use
efficiency.

Special Swachhta Campaign (02-10-2021 to 30-
10-2021): Activities during swachhta month
include cleaning of Rythu Bharosa Kendra
premises along with villagers of Oguru; cleaning
the office premises ; special swachhta campaign
in Kandukur village; awareness on importance
of cleanliness in their homes in Mahadevapuram
village; special swachhta campaign at TRR
degree college, Kandukur, CTRI campus by the
students of Prakasam Engg. College, Kandukur.

Swachhta Pakhwada: Swachhta Pakhwada was
celebrated during 16-31%t December, 2021.
Important activities include Swachhta pledge
by the staff; Cleaning of office premises;
Establishment of nutri garden at Zilla Parishat
Girls High School, Kandukur; Demonstration on
microbial based waste management; Cleaning
around the farm pond located in the KVK
premises; Removal of parthenium at road side
of the IFS unit; Awareness on solid waste
management through vermiculture and
production of azolla; Cleanliness drive in
Palukuru village.

Awards

Mr. T. Malakondaiah, progressive farmer of
KVK, Kandukur was awarded “Best Farmer
award” in National Horticulture Fair-2021 at
IIHR, Bangalore.

Swachhta campaign
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Awards and Recognitions
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Dr. D. Damodar Reddy, Director, ICAR-CTRI
was elected as Fellow, National Academy of
Agricultural Sciences, New Delhi.

Dr. M. Kumaresan, Principal Scientist, CTRI
RS, Vedasandur received the *“Outstanding
Achievement Award 2021” by Agro
Environmental Development Society, Uttar
Pradesh, India.

Dr. K. Sarala, Principal Scientist & Head i/c,
Division of Crop Improvement received
“Bharat Ratna Mother Teresa Gold Medal
Award” from Global Economic Progress and
Research Association, Tiruvannamalai on 24"
July, 2021 at Chennai.

Dr. U. Sreedhar, Head i/c, Division of Crop
Protection was conferred AZRA Fellowship
Award-2021 by Applied Zoologists Research
Association, Bhubaneswar, Odisha.

Mrs. B. Sailaja Jayasekharan, Scientist was
elected as Fellow of Entomological Society
of India (FESI), New Delhi during 2020.

Dr. V. Venkateswarlu, Scientist was elected
as Fellow of Entomological Society of India
(FESI), New Delhi during 2021.
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Linkages and Collaborations
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MoU with YSR Horticulture University

ICAR-CTRI established linkages with Agri-
culture/Horticulture Universities in Andhra
Pradesh, Telangana, Tamil Nadu, Karnataka,
Bihar, Gujarat & West Bengal and also with State
Departments of Agriculture for executing the
different research programmes. ICAR-CTRI is
also associated with central organizations like
Tobacco Board, PPVFRA and Bureau of Indian
Standards in different tobacco development
programmes. ICAR-CTRI developed linkages with
ICAR organizations like NBPGR, New Delhi;
NRCG, Pune; CRIDA, Hyderabad; IIOPR,
Pedavegi; CIAE, Bhopal and NBAIR, Bangalore
etc.

Three MoU/MoAs were signed with Dr. Y.S.R.
Horticultural University and Acharya N.G. Ranga
Agricultural University, Guntur, A.P. for
facilitating post graduate research programmes
and with Agricultural College, Rajahmundry for
seed production of popular rice varieties in the
low land area of BSR Farm, Katheru. Three MoUs
were signed with M/s. Fertis India Limited,
M/s. GPI Limited, Tobacco Board & M/s. ITC
Limited under functional industry-institute
relations. Different collaborating organizations
and their activities are given below.

MoU with ANGRAU, Guntur

H. | gEarh goiRil &1 AW
SI. | Name of the Collaborating
No | Agency

Project title/Activity

fafafer

1 | Tobacco Board, Guntur

On-farm trials, Front Line Demonstrations, training
programmes, diagnostic visits and evaluation of loose
leaf barn

2 | Bureau of Indian Standards,
New Delhi

Development of Indian standards for tobacco and
tobacco products

3 | Protection of Plant Varieties and
Farmers Rights Authority,
New Delhi

DUS Guidelines Project, germplasm and varieties
registration

¥ P Y U - PR qeIg e dAe aife afadea 2021
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h.
H. | wEart okl &1 9 wfcfafer
SI. | Name of the Collaborating Project title/Activity
No | Agency
4 | National Bureau of Plant Genetic | National Active Germplasm Site (NAGS), Import of
Resources, New Delhi tobacco germplasm and maintenance
5 |India Meteorological Dept., Pune |Maintenance of meteorological observatories at
different stations
6 | ICAR-National Research Centre Pesticide residue analysis
for Grapes, Pune
7 | ICAR-Central Institute of Inter-institutional project
Agriculture Engineering, Bhopal
8 | ICAR- National Bureau of Coordinated trials on biological control
Agricultural Insect Resources,
Bangalore
9 |State Departments of Agriculture | Development of technologies related to different
tobacco types and technology dissemination
10 | Gujarat Agricultural University, Research and Development
Anand
11 | Uttar Banga Krishi Vishwa Collaborative Research Programmes
Vidyalaya, West Bengal
12 | Tamil Nadu Agricultural Research and Development
University, Coimbatore
13 | Dr.Y.S.R. Horticultural University, | Post Graduation Research Programmes
Venkataramannagudem
14 | Acharya N G Ranga Agricultural | Post Graduation Research Programmes
University, Hyderabad
15 | University of Agricultural Research and Development
Sciences, Dharwad
16 | University of Agricultural and Research and Development
Horticultural Sciences,
Shivamogga
17 | Chandra Shekhar Azad University |Research and Development
of Agriculture and Technology,
Kanpur
18 | Odisha University of Agriculture |Research and Development
and Technology
19 | Nannaya University, Rajahmundry | Post Graduation Programmes
20 | Andhra University, Visakhapatnam|Post Graduation Programmes
21 |M/s. ITC Ltd. ABD-ILTD, Research and Development activities and
M/s. Godfrey Phillips India Ltd., |manufacturing tests for varietal release
M/s. VST Industries Ltd.,
M/s Fertis India Ltd. and
Indian Tobacco Association,Guntur
72
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India is the second largest producer of
tobacco after China with an annual production
of ~760 M. kg. Tobacco generates enormous
socio-economic benefits in the country in-terms
of employment (45.7 M), farm income, revenue
generation (~22330 Cr.) and foreign exchange
(~5969 Cr.). Different tobacco types such as Flue
Cured Virginia (FCV), Burley, Oriental, Bidi,
Natu/ Pikka, Chewing and Rustica are grown
under diverse agro-climatic conditions. All India
Co-ordinated Project on Tobacco was
established by Indian Council of Agricultural
Research during 1970-71 with coordinating unit
at Anand (Gujarat) to address the location
specific needs of different tobacco types {Flue-
Cured Virginia (FCV), Bidi, Natu, Chewing and
Rustica} grown under diverse agro-climatic
conditions prevailed in India. The headquarters
was subsequently shifted to CTRI, Rajahmundry,
A.P. on 16.08.1998. Further, the AICRP on
Tobacco was renamed as All India Network
Research Project on Tobacco and kept under
the administrative control of the Director, CTRI,
Rajahmundry. A total number of 14 centres (3
Main centres: Rajahmundry, Shivamogga and
Anand; 7 sub-centres: Nipani, Nandyal,
Berhampur, Araul, Dinhata, Guntur and Hunsur
and 4 voluntary centres: Ladol, Jeelugumilli,
Kandukur and Vedasandur) are functioning at
present. Scientific, technical, administrative
and supporting staff strength is 16, 21, 3 and
1, respectively. 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-CTRI, 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, Natu,
Chewing and Hookah etc.) grown in their
respective niche areas in the country.
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gy afefaferat

Important activities
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Project on Tobacco was held on 26" March,
2021 in virtual mode at ICAR-CTRI,
Rajahmundry. Dr. T. R. Sharma, DDG (CS),
ICAR, New Delhi Chaired the session, Dr. R.K.
Singh, ADG (CC), ICAR, New Delhi is the Vice
Chairman. During the Group meeting,
experimental results of 2019-20 were
reviewed and with the future technical
programme was finalized. Six technologies
were released to the farming community.

The XXV Tobacco Workshop of All India
Network Project on Tobacco was held on 2™
December, 2021 in virtual mode at ICAR-
CTRI, Rajahmundry. Dr. T.R. Sharma, DDG
(CS), ICAR, New Delhi was the chief guest,
Dr. R.K. Singh, ADG (CC), ICAR, New Delhi
was the guest of honour and Dr. H. Shivanna,
Former Vice-Chancellor, UAS, Bangalore was
the Chairman for technical sessions. During
the workshop experimental results of 2020-
21 were reviewed and also future technical
programme was finalized. In the plenary
session a total number of two varieties were
identified and three technologies were
released to the farming community.

During 2020-21 a total number of 119
experiments (88 in Plant Breeding, 13 in
Agronomy, 1 in Soil Science and Agricultural
Chemistry, 4 in Entomology and 13 in Plant
Pathology and Nematology) were conducted
at different centres.

Research Achievements of different centres

SHIVAMOGGA

IVT: The entry FCR-69 recorded significantly
higher CLY, TGE and GLY than the check
Sahyadri.

IHT: The hybrid FCRH-11 recorded
significantly higher CLY, TGE and GLY than
the checks Sahyadri and Thrupthi.

Bulk trial: The entry FCS-4 has recorded
higher CLY, TGE and GLY than other entries
FCJ-49 and FCJ-36.

ICAR - CTRI Annual Report 2021
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A A

Most promising tobacco lines identified in co-ordinated varietal trials at different centers &\EOJ)

Table 1: Initial Varietal and Hybrid Trials

B

Centre Lines evaluated in Initial Varietal & Hybrid Trials ICAR
FCV tobacco FCR-68, FCR-69 and FCR-70 (IVT) FCRH-10,FCRH-11 and FCRH-12 (IHT)
Bidi tobacco ABD 209 and ABD 211 (IVT) NyBTH 170 and NyBTH 171 (IHT)

Rustica tobacco ArR89, ArR91, LR 94 and LR 95 (IVT)

Table 2: Advanced Varietal Trials (AVT I)

Centre Lines evaluated in Advanced Varietal & Hybrid Trials
FCV tobacco
Jeelugumilli FCRH-6 and FCRH-7 (AHT-I)
Guntur FCR-67, FCH-1 and FCH-2 (AVT-I)
Hunsur FCH-2 (AVT-1), FCRH-4 (AHT-I)
Shivamogga FCR-67, FCH-1 and FCH-2 (AVT-l), FCRH-4 (AHT-I)
Bidi tobacco
Anand ABD 196, ABD 197, ABD 199, NyBD 62 and NyBD 63 (AVT-I)
Nipani ABD 196, ABD 197, ABD 199, NyBD 62 and NyBD 63 (AVT-I)
Nandyal ABD 196, ABD 197, ABD 199, NyBD 62 and NyBD 63 (AVT-I) NyBTH-152,
NyBTH-155 and NyBTH-157 (AHT-I)
Rustica tobacco
kAraul ArR-79, ArR-83 and LR-93 (AVT-I) ]

Table 3: Advanced Varietal Trials (AVT II)

Centre Lines evaluated in Advanced Varietal Trial
FCV tobacco
Rajahmundry FCR-62, FCR-63 and FCR-65 (AVT-II)
Kandukur FCR-62 and FCR-63 (AVT-II)
Bidi tobacco
Anand ABD 189, ABD 190, NBD 316 and NyBD 61 (AVT-II)
Nipani ABD 189, ABD 190, NBD 316 and NyBD 61 (AVT-II)
Nandyal ABD 189, ABD 190, NBD 316 and NyBD 61 (AVT-II)
Rustica tobacco
Anand AR-145, AR-148, AR-151, LR 90, LR 91, ArR 71 and ArR 77 (AVT-II)
Araul ArR-69, ArR-77 and AR-148 (AVT-II)
& J

Table 4:0n-Farm Evaluation

Centre Lines evaluated
FCV tobacco
Rajahmundry FCR-51 (BYT)
Kandukur FCR-47 and FCR-60 (BYT)
Shivamogga FCS-4, FCJ-36 and FCR-49 (BYT)
Bidi tobacco
Anand BTH-318 (OFT)
Nipani NBD-277, ABD-173 and ABD-145 (BYT)
Nandyal ABD-145, ABD-163, ABD-166, ABD-169 and ABD-174 (BYT)
ABD-146, NBD-289, NBD-290 and NyBD-56 (OFT)
Rustica tobacco
Araul ArR-58 (OFT)
LLadol LR 86 (OFT) ]
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Germplasm: Entries NC-37 NF, Delcrest-66,
Olior-10, VA-115 and V4219 were higher
green and cured leaf yielders among 130
germplasm lines.

Soil application of humic substances @ 1.25
kg/ha coupled with foliar spray @ 0.05% at
30 and 45 DAS recorded maximum seedling
height, number of leaves per seedling and
dry weight of seedling.

Soil application of hydrogel @ 3 g per plant
after a rainy day recorded significantly
higher green leaf yield, cured leaf yield,
top grade equivalent, higher leaf area.

Application of biodegradable and locally
available areca husk (dry) as crop residue
@ 10 t/ha on the ridge excelled significantly
over other moisture conservation materials
with respect to green leaf yield, cured leaf
yield and TGE.

Soil solarization for 2 weeks + Poultry
manure two weeks before sowing +
application of consortium of bio-agents at
the time of sowing + Fenamidone 10% +
Mancozeb 50% w/w (Sectin) @ 0.2% at three
weeks after germination showed better
results with least disease incidence (18%),
more transplantable/ healthy seedlings and
higher germination count (65%) at 30 days
after sowing.

Soil application of microbial consoritum 10
g each per plant + vermicompost 100g per
plant at the time of planting + Hexaconazole
5% EC @ 0.2 % soil application at 21 days
after planting recorded least percent wilting
(22%) and highest green and cured leaf yield.

Root dip in Fenamidone + Mancozeb @ 0.2%
(Sectin) at the time of planting, soil
application of Fenamidone + Mannose @
0.2% (Sectin) at 10 days after planting and
foliar spray of Fenamidone + Mancozeb @
0.2% (Sectin) at 45 days after planting
recorded least per cent disease incidence
(20%) and higher green and cured leaf
yield.

Treatment combination of Purpureocillium
lilacinum 12.5 kg/ha with FYM 1 t/ha found
superior in reducing the RKI, increasing
green leaf yield, cured leaf yield with higher
benefit cost ratio of 1.3.
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In bidi tobacco, ABD 209 and ABD 211
showed significant superiority for cured leaf
yield in IVT.

In AVT-II on rustica, Line AR 148 showed
significant superiority over better checks.

Bidi tobacco transplanted during 1%t week
of September registered significantly higher
cured leaf yield being at par with 3 week
of August. Among varieties, significantly
highest cured leaf yield and leaf length were
noticed in variety GABT 11.

In nursery conditions 35, 44 and 34 per cent
damping-off disease incidence in
comparison with control was recorded with
metalaxyl MZ, azoxystrobin and
azoxystrobin + difenoconazole, respectively.
Further screening in laboratory revealed 100
per cent inhibition of the pathogen after
72 hrs. This showed that resistance has not
been developed in the pathogen.

In a trial on ready-mix of fungicides,
significantly minimum damped-off seedlings
healthy and total transplantable seedlings
was registered in metalaxyl MZ 68 WP (46/
m?) and it was at par with metiram 55% +
pyraclostrobin 5% WG (0.105%) (54/m?).

Out of 74 genotypes screened, 21 genotypes
were found free from root-knot index in
root-knot sick field and selected for further
screening in the next year.

Three year rotation with root-knot resistant
variety (ABT 10) reduced RKI and increase
yield compared to continuous planting of
susceptible variety (A 119).

In a trial on effect of antagonistic crop on
root-knot nematode in bidi tobacco nursery,
maximum healthy transplantable seedlings
were registered with sunnhemp followed by
mustard. Mustard as green manure
significantly reduced root-knot disease
compared to other treatments at 88 DAS.

Prediction of FES disease in nursery and field
model can be done to the tune of 70% and
57.89% in nursery and field, respectively.
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NBD 209
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NIPANI

Test entry NBD 316 recorded numerically
superior leaf yield over the best check
Vedaganga-1 in AVT-I1I.

Test entry ABD 211 registered leaf yield,
which is on par with the leaf yield of check
entry NBD-209 in IVT.

Promising entry NBD 277 was identified for
on-Farm trial.

Three hybrids viz., NBTH-1003, NBTH-1016
and NBTH-1008 registered superior
performance over the best checks and
parents in SHT.

In Germplasm Keliu-20, Anand-119, GT-4,
Kukumarthi, 103-9-101, TI-525, KDH-959,
Abirami, Jayalakshmi, GT-7, 35-19-39-24,
NBD-53, NBD-57-1, NBD-71, ABD-91 and NBD-
325 were found to be resistant against
aphids.

Plastic mulches proved to be better in giving
higher leaf yield.

NANDYAL

Mulching for improved yield

ABD-132 release proposal was submitted to
SVRC during 2020-21.

The entries ABD 189, NyBD 61 & NBD 316
have recorded significantly higher cured leaf
yield with an improvement of 30.4%, 28.6%
& 24.3% when compared to the best check
Nandyal Pogaku 1 in AVT.

In on-farm trial of bidi tobacco, the entries
ABD 146, NBD 289 & NyBD 56 recorded higher
cured leaf yield with an improvement of
23.6%, 12.8% & 11.5% when compared to the
best check Nandyal Pogaku 1.

ABD 132
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H e b e Pl STUe 3MeSe Uy
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Hookah tobacco advance breeding lines viz.,
ArR-58, ArR-69, ArR-77, ArR-79, ArR-83, ArR-
89, LR-95, ArR-96 and ArR-98 were found
promising with respect to cured leaf yield
over respective checks variety.

Weeding 3 times significantly recorded
highest cured leaf yield followed by
polythene mulch.

Aed BT I &l B BERHAMPUR
SREAYR e A total of 112 genotypes were maintained
. for future breeding programme.
o WA IS HIIHH & oIy U 31 IRE SiuReaT 9 prog
BT WG fHar 17 | ® Genotypes BPT 7 and BPT 50 were found

e SIFU®Y YIS 7 3R IGIET 50, SUST H 13%
H e IR & W AP (B TofT o
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o Readr & IR o, SRS 4, SIF 919
SR 2, SRS 3 3R SR 1, 1500
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1500 fHUT /. ¥ 1P ITATRT Ui B U
B AT AASTS TS TS | .
o 3TJ 9IS dara, BT fH, I SR ST 7 9
1500 fHUT, /8 & 1fdp Su=nRa o<il &1 Ut
@ T LTSS TS TS |

superior over check variety Gajapati with
more than 13% yield improvement.

Four rustica varieties viz., DCT 4, followed
by GCT 2, GCT 3 and GC 1 with more than
1500 kg/ha cured leaf yield were found
promising.

Three jati varieties (Manasi, Chama and
Podali) produced >1500 kg/ha cured leaf
yield and found to be promising.

Two bidi tobacco varieties viz., Vedaganga
and GT 7 were found promising with >1500
kg/ha cured leaf yield.

Varieties identified for release

Refier 3 veam @t T frwi

o SNUSIETT 2 Udh S Su (3741 fhun/2)
ST IR, FhR DT JIST TR, ScdTadD &3l
Rifoa aRRefo™l & sidvia wea o iR
AT U | AAIRIS Tl B forg ggam
T B |

o T 5 Udh Ae¥H W uRudddr Ud ST

SUTRT U= SUST (4976 T /8.) 3R Ui &t
3reeT fIR aTelT YNC T daTdy, T STl ORI
@ IReHT S dTel &3 # ATaTd Wl &
forT ugam™ @1 TS B

WP 3G U - DY GG A FA e e 2021

GABTH 2 a high yielding (3741 kg/ha) bidi
tobacco hybrid was identified for
commercial cultivation for bidi tobacco
growing areas of central Gujarat and Andhra
Pradesh under irrigated conditions.

GCT-5 a medium early maturing with high
cured leaf yield (4976 kg/ha) rustica tobacco
with good leaf expansion is identified
for commercial cultivation for rustica
tobacco growing areas of North
Gujarat.

GCT 5
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Humic acid for FCV tobacco seedling production

All India Network Project on Tobacco

Recommendations to Farming Community

Cow pea (vegetable)-Bidi tobacco cropping
system was recommended in bidi tobacco
growing areas of central Gujarat for
enhancing the farm returns.

Plastic mulches to conserve the soil moisture
for enhancing the bidi tobacco yield in the
bidi tobacco growing areas of Karnataka
state.

Integrated nutrient management for
enhancing yield and yield attributing
characters of hookah tobacco.
Bio-management of root-knot nematode in
FCV tobacco.

Maize-tobacco cropping system for higher
system productivity and profitability in
tobacco growing Vertisols.

Tobacco based integrated farming system
model at ICAR-CTRI, Katheru Farm.
Humic acid as bio-stimulants for FCV
tobacco seedling production in Karnataka.

Radish and sunnhemp as preceeding crops
for the management of root knot nematode
in FCV tobacco grown in Karnataka.

Weed management in hookah tobacco.

Technology outreach activities viz., Front
Line Demonstrations (18), training

programmes (12) were conducted. A total
guantity of 7,599 kg tobacco seed (Bidi and
Rustica) was supplied to farmers.
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Damodar Reddy, D., H. Ravisankar, B. Hema,
U. Sreedhar, C. Chandrasekhara Rao,
K. Sarala, S. Kasturi Krishna, M. Anuradha
and Md. Elias. 2020. Standard package of
production practices for FCV Tobacco in SLS
region of Andhra Pradesh. ICAR-CTRI/2020/
IB5.

Damodar Reddy, D., H. Ravisankar, B. Hema,
U. Sreedhar, C. Chandrasekhara Rao,
K. Sarala, S. Kasturi Krishna,
P. Venkateswarlu and Md. Elias. 2020.
Standard package of production practices
for FCV Tobacco in Black Soil region of
Andhra Pradesh. ICAR-CTRI/2020/1B6.

Damodar Reddy, D., S. Ramakrishnan,
M. Mahadevaswamy, U. Sreedhar,
C. Chandrasekhara Rao, K. Sarala, S. Kasturi
Krishna, H. Ravisankar and Md. Elias. 2020.
Package of sustainable production practices
for FCV Tobacco in Karnataka Light Soils
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region. ICAR-CTRI/2020/1B7 (Kannada
Language).

Technical Bulletin

Damodar Reddy, D., B. Hema, K. Viswanatha
Reddy, C. Chandrasekhara Rao,
V. Parameswara Rao and J. Vasanthi. 2021.
Impact of Farm Management Interventions
on Income from Research Farms: A case of
ICAR - CTRI.

Pamphlets

ICAR-CTRI. 2021. Fertilizer application/
management (Kannada).

ICAR-CTRI. 2021. Topping and desuckering
(Kannada).

ICAR-CTRI. 2021. Pest management & pesticide
usage for FCV tobacco (Kannada).

Book & Book Chapters

Chakurkar, E.B., A.R. Desai, M. Thangam,
K.K. Manohara, N. Shivasharanappa,
P.P. Gokuldas, R.S. Rajkumar, G.R. Mahajan,
R. Susitha, K. Vishwanatha Reddy,
G.B. Sreekanth, V. Paramesha, B. Das,
S. Desai, H.B. Chethan Kumar, T. Mayekar
and N. Nayak. Coastal Agricultural Resource
Inventory: An overview and way forward.
2020. ICAR-CCARI, Old Goa, Goa, India. ISBN
- 978-93-5406-829-4, 288 p.

Gopalareddy, K., K. Gangadhara, Siddanna
Savadi, Satish Kumar, B.S. Tyagi,
H.M. Mamrutha, S.S. Yadav, Gyanendra
Singh and G.P. Singh. 2021. Omic
technologies and molecular farming:
Applications and challenges in Omics
technologies for sustainable agriculture and
global food security, pp:26-47. Kumar, A.,
R. Kumar, P. Shukla and H.K. Patel (Eds.)
Omics Technologies for Sustainable
Agriculture and Global Food Security (Vol
). Springer publications. doi: 10.1007/978-
981-16-2956-3.

Majumder, S., A. Paul, A. Kumar, Chandan K
Verma, A. Pratap, A. Divekar, Vijaya Rani,
A.T. Rani, Jaydep Haldar, K.K. Pandey and
Jagdish Singh. 2021. Impacts of Pesticides
on Microbial Population. 467-481. Bhatt, P.,
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List of Publication

G. Saurabh, U. Dhanushka and G. Kumar
(Eds.) Microbial Technology for Sustainable
Environment. Springer, 584 p.

Rajendra Prasad, Y.S. Shivay and Sunil Mandi.
2022. Phytosiderophores and absorption of
iron and other cations by plants. In:
Upadhay, S. (Ed.) Cation transporters in
plants, Academic Press. doi: 10.1016/B978-
0-323-85790-1.00028-2.

Satish Kumar, K. Gopalareddy and
K. Gangadhara. 2021. Population
improvement in crop plants. pp 126-136.
Amrajeet Kumar, Birendra Prasad and Anil
Kumar (Eds.) Classical and molecular
approaches in plant breeding. Narendra
Publishing House.

Singh, A.L., Kirti Rani, Rupak Jena, Praveen
Kona, K.K. Reddy and K. Gangadhara. 2021.
Microbes-based bio-stimulants towards
sustainable oilseeds production: Nutrient’s
recycling and genetics involved. pp 111-
130. Singh, H. and A. Vaishnav (Eds.)
Sustainable Agriculture: Advances in
microbe-based biostimulants, Sustainable
Agriculture: Microorganisms as
Biostimulants (New and Future
Developments in Microbial Biotechnology
and Bioengineering) 2. Elsevier Scientific
publishers. https://doi.org/10.1016/
C2020-0-02062-1.

Sreedhar, U. 2020. Integrated insect pest
management in Tobacco-Present Status and
Future Strategies. Pranab Dutta and
Ardhendu Chakraborty (Eds.) Current
Trends in Plant Health Management.
Biotica.

Sreedhar, U., V. Venkateswarlu, B. Sailaja
Jayasekharan and S.K. Dam. 2021. Tobacco:
Important Bacterial and Viral Diseases of
National Significance and their
Management. pp.551-568. Khan, M.R.,
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Z. Haque and F. Ahmad (Eds.) Plant Diseases
of Nationally Important Field Crops. Today
and Tomorrow Printers & Publishers, New
Delhi.

Sunil Mandi, Somanath Nayak, Y.S. Shivay and
Bal Ram Singh. 2021. Soil organic matter:
Bioavailability and bio-fortification of
essential micronutrients. Advances in soil

science, 203-234. doi: 10.1201/
9781003102762-9.

Popular Article

Sailaja Jayasekharan, B, U. Sreedhar,

V. Venkateswarlu and D.V. Sravan Kumar.
2021. Mitra Purugulu Evo Telusaa? (Do you
know about friendly Insects?). Raitu
Nestham. 16(9): 29-31.

Sailaja Jayasekharan B, V. Venkateswarlu and
U. Sreedhar. 2021. Saagulo saleella
Pramukhyata. (Importance of Spiders in
agriculture). Raitu Nestham. 17(4):
45-47.

Sailaja Jayasekharan B, V. Venkateswarlu,
K. Suman Kalyani and U. Sreedhar. 2021.
Pogakulo sasya Rakshana mandula
avaseshala Bedadanu adhigaminchadamela
(How to overcome residues of crop
protection agents in tobacco ?) Eruvaaka.
1(8): 32-34.

Satyapriya Singh, Deepa Samant, Y.N. Venkatesh
Y.N. Pratap, A. Divekar, Anindita Paul and
Sujan Majumder. 2021. Giant Red Velvet
Mite: An Astonishing Creature, Planta. 3:
691-694. ISBN: 978-81- 953419-5-5.

Suman Kalyani, K. 2021. Boosting Immunity
through Nutrition. Eruvaka. 4: 16-18.

Leaflet

ICAR-CTRI. 2021. Nutritional Protein Diet for
Women.
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R-CT

List of Approved On-going Projects

SI.  Institute
No Code

Title of the project and Investigator(s)

CROP IMPROVEMENT

1. Br-9 Genetic improvement of FCV tobacco genotypes
Dr. K. Sarala, Dr. K. Prabhakara Rao, Dr. C. Nanda, Dr. K. Gangadhara
and Dr. U. Sreedhar

2. B.50 Breeding non FCV tobacco types for desirable traits
Dr. K. Sarala, Dr. K. Prabhakara Rao and Dr. M. Kumaresan

3. Biotech-11 Biogenesis and regulation of TSNA (Tobacco Specific Nitrosamines) in

tobacco
Dr. K. Prabhakara Rao, Dr. K. Sarala, Dr. J. Poorna Bindu, Anindita Paul and
Dr. D. Damodar Reddy

CROP PRODUCTION

4. A-83

Integrated management of Orobanche in FCV tobacco
Dr. S. Kasturi Krishna, Dr. S.V. Krishna Reddy and
Dr. V.S.G.R. Naidu

5. A-86

Crop intensification and diversification for higher system productivity and
profitability on tobacco growing Vertisols
Dr. T. Kiran Kumar, Dr. D. Damodar Reddy and Dr. C. Chandrasekhara Rao

6. Ag.Ext.-52

Comprehensive analysis of Orobanche management in FCV tobacco
Dr. A. Srinivas, Dr. D. Damodar Reddy, Dr. Hema Baliwada and
Dr. S. Kasturi Krishna

7. ARIS-16

Mobile app and e-advisory portal on GAPs of FCV tobacco

Dr. H. Ravisankar, Dr. D. Damodar Reddy, Dr. S. Kasturi Krishna,
Dr. C. Chandrasekhara Rao, Dr. K. Sarala, Dr. U. Sreedhar and
Dr. Hema Baliwada

8. Ag Engg-10

Development/ adoption of the transplanter, stringing machine and hybrid

(Inter- curing barn for FCV tobacco
institutional Dr. R.H. Sadvatha, Dr. Aleksha Kudos and Dr. T. Senthilkumar (CIAE RC,
Project) Coimbatore)
Dr. M. Anuradha, Dr. T.Kiran Kumar and Dr. J. Poorna Bindu
9. Ag.Ext.-53 A study on opportunities for product diversification in turmeric

Dr. K. Suman Kalyani, Dr. J. Poorna Bimdu and Dr. D. Damodar Reddy

10. Ag. Econ.2

Value chain analysis of high value commercial crops
K. Viswanath Reddy and Dr. D. Damodar Reddy
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List of Approved On-going Projects

Sl.  Institute
No Code

Title of the project and Investigator(s)

CROP CHEMISTRY AND SOIL SCIENCE

11. 0OC-25

Pesticide residues in tobacco: Development of analytical methods & monitoring
Anindita Paul, Dr. U. Sreedhar, Dr. L.K. Prasad and Dr. C. Chandrasekhara Rao

CROP PROTECTION

12. E-81 Bio efficacy and field evaluation of new pesticides against tobacco insect
pests and diseases
Dr. U. Sreedhar and Dr. S.K. Dam
13. E-86 Studies on insect transmitted viral diseases in tobacco
Dr. V. Venkateswarlu, B. Sailaja Jayasekharan and Dr. K. Prabhakara Rao
14. E-87 Studies on role of arthropod diversity in tobacco pest management

B. Sailaja Jayasekharan, Dr. U. Sreedhar and Dr. V. Venkateswarlu

CTRI RESEARCH STATION: JEELUGUMILLI

15. 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 and Dr. K. Prabhakara Rao

CTRI RESEARCH STATION: GUNTUR

16. EG.17

Evaluation of management modules against tobacco budworm, Helicoverpa
armigera (Hubner) in Southern Black Soils of Andhra Pradesh
Dr. P. Venkateswarlu and Dr. U. Sreedhar

CTRI RESEARCH STATION: KANDUKUR

17. K.Br.6 Breeding FCV tobacco varieties for yield and quality under Southern Light
Soil (SLS) conditions
Dr. K. Gangadhara, Dr. M. Anuradha, Dr. K. Sarala and Dr. C. Nanda

18. PhyK-3 Crop, water and post harvest product management strategies for

enhancing farm income and export potential in rainfed ecosystem of
southern Andhra Pradesh

Dr. M. Anuradha, Dr. K. Gangadhara, Dr. J. Poorna Bindu and

Dr. D. Damodar Reddy

CTRI RESEARCH STATION: DINHATA

19. A-10 Permanent manurial trial on Motihari tobacco
Sunil Mandi and Dr. D. Damodar Reddy
20. A-71 Development of efficient agronomic techniques for enhancing productivity

and improving the quality of turmeric in the Eastern Himalayan Zone
Sunil Mandi, Dr. J. Poorna Bindu and Dr. D. Damodar Reddy
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ICAR-CT

List of Approved On-going Projects

SI. Institute
No Code

Title of the project and Investigator(s)

CTRI RESEARCH STATION: HUNSUR

21. Br.19 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. M. Mahadevaswamy and Dr. S. Ramakrishnan

22. A-41 Studies on climate risk management in FCV tobacco based cropping

systems in STZ of Karnataka
Dr. M. Mahadevaswamy and Dr. C.C.S. Rao

CTRI RESEARCH STATION: VEDASANDUR

23. A-104 Production potential and economic viability of various crops under
Vedasandur conditions
Dr. M. Kumaresan, Dr. D. Damodar Reddy, Dr. P. Manivel, Dr. J. Poorna Bindu
and Dr- M. Venkatesan

24. A105 Insitu soil moisture conservation practices in castor based inter-cropping
system
Dr. M. Kumaresan, Dr. D. Damodar Reddy, Dr. P. Manivel, Dr. J. Poorna Bindu
and Dr. M. Venkatesan

25. N-1(Ved) Development of a consortium of bio agents for biotic stress management
and nutrient supplementation
Dr. M. Venkatesan and Dr. J. Poorna Bindu

26. B-51 Breeding Chewing tobacco for yield, qualities and resistance to biotic stresses

Dr. P. Manivel, Dr. K. Sarala, Dr. K. Prabhakara Rao, Dr. C. Nanda,
Dr. M. Kumaresan, Dr. D. Damodar Reddy and Dr. M. Venkatesan

Externally funded projects

1. SP-TB-1 Assessment of soil fertility and development of online fertilizer
(Soil recommendation system for FCV Tobacco growing soils of India
Fertility) Dr. L.K. Prasad, Dr. J. Poorna Bindu, Dr. D. Damodar Reddy,
Dr. H. Ravisankar and Dr. C.C.S. Rao
2. SP-TB-2 Development and evaluation of Solar thermal energy based FCV tobacco
(Solar curing systems
Energy) Dr. C.C.S. Rao, Dr. D. Damodar Reddy, Dr. L.K. Prasad, Dr. J. Poorna Bindu,
Dr. S. Kasturi Krishna and Dr. M Anuradha
88
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RAC, ORT, IRC and IMC Meetings
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ICAR constituted new Research Advisory

Committee (RAC) for a period of three years
w.e.f. 19.12.2021 to 18.12.2024 and the com-
position is as follows:

1

10

11
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Dr. H.S. Gupta Chairman
Former Director, IARI,

New Delhi

Dr. B.K. Mahapatra Member

Ex-Head, Genetics & Pl. Breeding,
CA, OUAT, Bhubaneswar

Dr. K.V. Bhat

Ex-Principal Scientist,

NBPGR, New Delhi

Dr. K.P. Patel

Former Dean,

Faculty of Agriculture,

BA College of Agriculture,

AAU, Anand - 388 110

Ch.V.V. Satyanarayana

Professor and Head,

Dr. NTR College of Food Science &
Technology, ANGRAU,

Bapatla - 522 001, A.P.

Dr. B. Dayakar Rao Member
Principal Scientist, Ag. Economics,
ICAR-IIMR, Rajendranagar,
Hyderabad - 500 030

Dr. D. Damodar Reddy

Director, ICAR-CTRI,

Rajahmundry - 533 105

Dr. R.K. Singh

ADG (CC), ICAR, Krishi Bhavan,
New Delhi

Sri Potluri Ram Mohan Rao
Farmer, Member -IMC

D.No. 31-1-8, Janda Panja Road,
Rajahmundry - 1 (A.P.)

Sri Byreddy Prabhakar Reddy
Farmer, Member-IMC

# 22-1-50, Dammapet X Road,
New Palvoncha, Badradri,
Kothagudem District - 507 115

Dr. S. Kasturi Krishna Member-
Pr. Scientist & Head i/c, Secretary
Div. of Crop Production,|ICAR-CTRI,
Rajahmundry

Member

Member

Member

Member

Member

Member

Member
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RAC, QRT, IRC and IMC Meetings
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The Institute Management Committee
meeting was held on 24.02.2021 & 20.12.2021
at ICAR-CTRI, Rajahmundry and discussed about
the equipment to be purchased and works to
be carried out during 2021-22 and also other
administrative issues.

HRIF e |fifd & 9896

INSTITUTE RESEARCH COMMITTEE (IRC) MEETINGS
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Institute Research Committee (IRC) Meet-
ing of the ICAR-Central Tobacco Research Insti-
tute was conducted during 23-24" December,
2021 at ICAR-CTRI, Rajahmundry under the
Chairmanship of Dr. D. Damodar Reddy, Direc-
tor, ICAR-CTRI. The progress of research
projects carried out at CTRI and its research
stations during 2020-21 was reviewed and the
technical programme for the crop season 2021-
22 and new research proposals were discussed
and finalized during the deliberations.

ICAR = CENTRAL TOBACGD RESEARCH INSTITUTE
An 150 S001 = 2015 Cartified Instituto)

=533 108, rig SEer

RAJAHMUNDRY - 533 105, Andhra Pradesh
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RAC, QRT, IRC and IMC Meetings
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XI Group meeting of All India Network
Project on Tobacco was held in virtual mode at
ICAR-CTRI, Rajahmundry on 26.03.2021 under
the Chairmanship of Dr. T.R. Sharma, DDG (CS),
ICAR, New Delhi. During the meeting,
experimental results of 2019-20 were reviewed
and technical programme for ensuing season
was finalized. Three publications viz., Improved

agro-technologies for enhanced tobacco
productivity in India; AINPT Annual report 2019-
20 and Standard package of production
practices for FCV tobacco in different regions
were released by Hon’ble DDG (CS). A total
number of six technologies were released to
the farming community.

TITSUUIST m?ﬂ AINPT WORKSHOP

TEUAYIET BT 2541 BRI 02.12.2021 BT
St A3 v, S AEIRee (Iw), HTHery,
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TSl H TRt e # ST @ TS ot | 39
BRI H <1 fbel (Vb d1sT SR Uop WReap]) o
UgA BT Ts IR 9 ddb-di &1 faar== fhar
T | HRITAT B SR 2020—21 B RNTH gROTHT
P FHET BT TS 3R 2021—22 B Th-AId! BRIHH
P 3ifod w9 faar a7 |

XXV AINPT workshop was conducted on
02.12.2021 in virtual mode at ICAR-CTRI,
Rajahmundry under the chairmanship of Dr. T.R.
Sharma, DDG(CS), ICAR, New Delhi. In this
workshop, two varieties (one bidi and one
rustica) were identified and three technologies
were released. During the workshop
experimental results of 2020-21 were reviewed
and technical programme of 2021-22 was
finalised.




ICAR-CTRI

Participation of Scientists in Conferences, Meetings,
Workshops and Symposia

®H | AW BRIHHA R g eI

Rres|

Sl. Participant (s) Programme attended Date and place

No.

1. Dr. D. Damodar Reddy First committee meeting to plan 07.01.2021 at Guntur
for cyclic crop holiday, organized by
Tobacco Board

2. Dr. B. Hema National webinar on Agricultural 07.01.2021
intensification in Andhra Pradesh,
organized by Agricultural College,

Naira, ANGRAU (Virtual)

3. Dr. D. Damodar Reddy Registration of Growers and others, |08.01.2021 at Guntur
organized by Tobacco Board (Virtual)

4. Dr. D. Damodar Reddy Virtual round table on promotion of [19.01.2021
R & D services exports

5. B. Sailaja Jayasekharan | National webinar on Tracking 22.01.2021

Dr. V. Venkateswarlu termites in agriculture: Fusion of
traditional and frontier
technologies, organized by SKNAU,
Jobner (Virtual)
6. B. Sailaja Jayasekharan | National webinar on Climate 23.01.2021
Dr. V. Venkateswarlu change - Insect pest management
strategies, organized by
Agricultural College, Bapatla,
ANGRAU (Virtual)

7. Dr. D. Damodar Reddy 92" Annual General Body Meeting of | 27.01.2021
the ICAR Society (Virtual)

8. B. Sailaja Jayasekharan | International webinar on Insect 29.01.2021
systematics: Its importance,
challenges and way forward, by
ICAR-National Bureau of Agrl.

Insect Resources, Bengaluru(Virtual)

9. Dr. D. Damodar Reddy Meeting of FAD-4 - Tobacco and 04.02.2021
tobacco products sectional at New Delhi
committee, BIS, New Delhi

10. Dr. V.S.G.R. Naidu National Horticulture Fair 2021, 8-12 February, 2021

Dr. P.V.V.S. Sivarao organized by ICAR-IIHR, Bengaluru
J.V.R. Satyavani (Virtual)
92
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Participation of Scientists in Conferences, Meetings, Workshops and Symposia

Sl.

No.

Bk}

Participant (s)

CARER

Programme attended

ICSICARCEDIE

Date and place

11.

Dr. C.C.S. Rao
Dr. H. Ravisankar

Webinar on Innovation excellence
indicators for public funded R&D
organizations, by PMO, New Delhi
(Virtual)

12.02.2021

12.

Dr. T. Kiran Kumar
Dr. S. Kasturi Krishna

ISWS webinar on weeds of national
importance, organized by Indian
Society of Weed Science, ICAR-DWR,
Jabalpur, M.P. (Virtual)

25.02.2021

13.

B. Sailaja Jayasekharan
Dr. V. Venkateswarlu

National webinar on Impact of
climate change and invasive alien
species on agriculture, organized
by S.V. Agricultural College,
Tirupati, ANGRAU (Virtual)

26.02.2021

14.

Dr. D. Damodar Reddy

Inauguration of the training
programme on competency enhance-
ment and student mentorship in
agricultural competitive examina-
tions, organized by ICAR-NAARM

at Agricultural College, ANGRAU

09.03.2021
at Rajahmundry

15.

Dr. K. Gangadhara

4™ International conference
CAAAHASSE-2021, organized by Agro
Environmental Development Society
and Rajmata Vijayaraje Scindia
Krishi Vishwa Vidyalaya, Gwalior,
Madhya Pradesh (Virtual)

13-15" March, 2021

16.

Dr. D. Damodar Reddy

XXV meeting of the ICAR Regional
Committee No.VI comprising the
states of Rajasthan, Gujarat, UT of
Dadra & Nagar Haveli, Daman & Diu
(Virtual)

13.03.2021

17.

Dr. K. Gangadhara

International webinar on
Translating physiological tools to
augment crop breeding, organized
by ICAR-Indian Institute of Wheat
and Barley Research, Karnal

17-19* March, 2021

18.

Dr. D. Damodar Reddy

XXXXII meeting of Plant Germplasm
Registration Committee (PGRC),
New Delhi (Virtual)

18.03.2021

19.

Dr. D. Damodar Reddy

25t meeting of Food and Agriculture
Division Council (FADC) of BIS,
New Delhi

23.03.2021
at New Delhi

20.

Dr. T.
Dr. S.

Kiran Kumar
Kasturi Krishna

ISWS webinar on Quarantined weed
and weed risk analysis, organized by
Indian Society of Weed Science,

ICAR-DWR, Jabalpur, M.P. (Virtual)

23.03.2021
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21. Dr. D. Damodar Reddy Half yearly review meeting of the 12.04.2021

Dr. C.C.S. Rao XXV ICAR Regional Committee Il
22. Dr. V.S.G.R. Naidu Bhumi Suposhan Jan Jagaran 15.04.2021
Dr. P.V.V.S.Sivarao National campaign, organized by
J.V.R. Satyavani the Gol in collaboration with
Paryavaran Samrakshan Gatividhi
(Virtual)

23. Dr. D. Damodar Reddy Lecture on Aquaculture: Avenue 16.04.2021
for assuring FISH (Food security,
Income growth, Social upliftment
& Healthy life) (Virtual)

24. Dr. V.S.G.R. Naidu Review meeting of DRCs/ RBKs, 17.04.2021
organized by the Commissioner of
Agriculture, Govt. of A.P. (Virtual)

25). Dr. C.C.S. Rao Discussion on Commercialization of | 19.04.2021
public sector varieties to different
seed producing agencies

26. Dr. S. Ramakrishnan Workshop on Improving bright 29-30%" April, 2021
Dr. M. Mahadevaswamy | grade productivity in KLS for field
officers and progressive FCV
tobacco growers, organized by
Tobacco Board (Virtual)

27. Dr. D. Damodar Reddy ZREAC-Godavari Zone for Kharif 3-4*" May, 2021

Dr. V.S.G.R. Naidu and Rabi 2021: Meeting organized
Dr. P.V.V.S. Sivarao by ANGRAU-RARS, Maruteru
J.V.R. Satyavani (Virtual)
28. Dr. V.S.G.R. Naidu PM Kisan Samman Nidhi programme | 14.05.2021
Dr. P.V.V.S.Sivarao (Virtual)
J.V.R. Satyavani
29. Dr. D. Damodar Reddy 37" meeting of the ISO/TC 126 18.05.2021
Tobacco and Tobacco Products at New Delhi

and the working bodies by TC-126
secretariat

30. Dr. V.S.G.R. Naidu World Bee Day 2021 organized by 20.05.2021
Dr. P.V.V.S. Sivarao YFA-KVK, Mahabubnagar-1 and
J.V.R. Satyavani KVK, Dr.YSRHU, Venkataramanna-

gudem (Virtual)
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Sl. Participant (s) Programme attended Date and place

No.

31. Dr. V.S.G.R. Naidu NCDC programme on launch of 27.05.2021
Dr. P.V.V.S. Sivarao guidance video on Formation and
J.V.R.Satyavani registration of co-operatives

(Virtual)
32. Dr. D. Damodar Reddy Meeting for dedication of ICAR 31.05.2021
technologies to farmers and
kritagya hackathon award ceremony
by Sri Narendra Singh Tomar,
Hon’ble Agriculture Minister, Gol
(Virtual)

33. Dr. D. Damodar Reddy Preliminary meeting of the 03.06.2021
Dr. C.C.S. Rao proposed EFCs: Improvement of

commercial crops for genetic gain
of crop science (Virtual)

34. Dr. V.S.G.R. Naidu Webinar on World environment day, | 05.06.2021

organized by ICAR-DWSR, Jabalpur

35. | Anindita Paul Webinar on Microbial pesticides: 06.06.2021

A way towards crops and
environmental protection,
Centurion University of Technology
and Management, Odisha (Virtual)

36. Dr. V.S.G.R. Naidu Orientation programme, NCDC, 09.06.2021
Dr. P.V.V.S. Sivarao New Delhi (Virtual)

J.V.R. Satyavani

37. Dr. V. Venkateswarlu National webinar on Frontier areas | 16.06.2021

in livestock production, manage-
ment and value added dairy
products, NAHEP, organized by
College of Agriculture, Sri Karan
Narendra Agriculture University,
Jobner, Rajasthan

38. Dr. S. Kasturi Krishna COF committee meeting for supply | 18.06.2021

of fertilizers to farmers at Jangareddy Gudem

39. Dr. D. Damodar Reddy Meeting on National dialogue on 22.06.2021

innovative food for hospitality
industry (Virtual)
40. | Anindita Paul Webinar on Paradigm shift on agri 01.07.2021

inputs: Challenges and a way
forward, ASSOCHAM INDIA (Virtual)
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ICAR-CTRI

¥

Participant (s)

CARER

Programme attended

[ESICACERVIE]

Date and place

Dr. D. Damodar Reddy

Directors’ conference
(Virtual)

02.07.2021

Dr. V. Venkateswarlu

Genomics and breeding innovations
in agriculture at ICRISAT,
Hyderabad (Virtual)

06.07.2021

43.

Dr. V.S.G.R. Naidu

Review meeting on Role of CBBO in
FPO formation, organized by NCDC,
New Delhi (Virtual)

15.07.2021

44.

Dr. D. Damodar Reddy

ICAR 93 Foundation day
celebrations and awards ceremony

16.07.2021

45.

Dr. V.S.G.R. Naidu

District Monitoring Committee
(DMC) meeting under the
chairmanship of the District
Collector, East Godavari on
formation of CBBO (Virtual)

19.07.2021

46.

Dr.
Dr.

. Damodar Reddy
. Sreedhar

cC O

Meeting on formulation of extension
and development schemes for
devising an action plan for control
of CPA residues in FCV tobacco in
NLS region for ensuing crop season
2021-22, organized by

Tobacco Board (Virtual)

02.08.2021

47.

Dr.
Dr.

. Kumaresan
. Gangadhara

AZ

5™ International conference on
Advances in Agriculture,
Environmental and Biosciences for
Sustainable Development (AAEBSSD
-2021) organized by Agro
Environmental Development
Society (AEDS), Rampur (Virtual)

5-7t" August, 2021

48.

Dr.

O

. Damodar Reddy

Meeting on sensitization
programme for district officials on
COTPA Act-2003 in National Tobacco
Control Programme (NTCP)

11.08.2021
at Kakinada

49.

Dr. T. Kiran Kumar

National webinar on Food and
nutritional security: Challenges and
opportunities in rainfed areas,
jointly organized by Indian society
of Dryland Agriculture and
ICAR-CRIDA, Hyderabad

16.08.2021

50.

Dr. C.C.S.Rao

XXVI meeting of ICAR Regional
Committee No. VII (Virtual)

25.08.2021

51.

Dr. P. Manivel
Dr. M. Kumaresan
Dr. M. Venkatesan

Meeting organized by Ministry of
Agriculture and Farmers Welfare
along with Ministry of AYUSH

31.08.2021
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Participant (s)
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IESICRCEDIE

Date and place

52.

Dr. V.S.G.R. Naidu

Review meeting on Role of CBBO in
FPO formation, organized by NCDC,
New Delhi (Virtual)

01.09.2021

58

Dr. V. Venkatewarlu
Dr. U. Sreedhar

Webinar on Innovations for
transformation, by Dr. Krishna Ella,
Director, Bharat Biotech, Hyderabad

01.09.2021

54.

Dr. D. Damodar Reddy

20" meeting of FAD-4 sectional
committee as chairman, organized
by BIS, Manak Bhavan, New Delhi
(Virtual)

09.09.2021

558

Dr. V. Venkatewarlu

Food and nutritional security
webinar, by Dr. Renu Swarup,
Secretary, DBT, Hyderabad

14.09.2021

56.

Dr. S. Ramakrishnan

27t Meeting of ICAR Regional
Committee No.VIII

14.09.2021

57.

Dr. V. Venkatewarlu

Nutri cereals and poshan vatika
stakeholders meeting, ICAR-1IMR,
Hyderabad

17.09.2021

58.

Dr. T.Kiran Kumar

International conference on
Reorienting agronomic research &
education to combat future
challenges in agriculture,

Dr. Rajendra Prasad CAU,Pusa, Bihar

20-22" September, 2021

59.

Dr. D. Damodar Reddy
Dr. M. Anuradha
Dr. P. Venkateswarlu

Interactive meeting regarding
visit of Joint Secretary,
Tobacco Board

25.09.2021 at Guntur

60.

Staff of ICAR-CTRI

Live telecast of Farmers-Scientists
interface meet on climate resilient
varieties, technologies and
practices, by Hon’ble PM

28.09.2021

61.

Dr. T. Kiran Kumar
Dr. K. Gangadhara

International conference on
Alternate cropping systems for
climate change and resource
conservation, organized by ICAR-
Indian Institute of Farming Systems
Research, Modipuram, Meerut, U.P.

29t September to
01%tOctober, 2021

62.

Dr. K. Gangadhara

International conference on Future
challenges and prospects in plant
breeding, organized by TNAU,
Coimbatore, Tamil Nadu

6-7" October, 2021
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63. Dr. D. Damodar Reddy Review and sensitization workshop | 5-11% October, 2021
Dr. C.C.S Rao of ZTMUs/ ITMUs/ PMEs under NAIF
Scheme 2021

64. Dr. U. Sreedhar CORESTA conference AP2021- 4-14™ QOctober, 2021
B. Sailaja Jayasekharan| Agronomy, leaf integrity, phyto-
pathology & genetics (Virtual)

65. Dr. D. Damodar Reddy Video conference of World 14.10.2021
standards-2021, organized by BIS,
New Delhi

66. Dr. V.S.G.R. Naidu Review meeting on Role of 26.10.2021

CBBO in FPO formation, organized
by NCDC, New Delhi (Virtual)

67. B. Sailaja Jayasekharan| Webinar on Commercial production | 25-27%" October, 2021
of bio-control agents for crop pests:
New opportunities for entrepreneur
seekers, organized by College of
Horticulture and Forestry, CAU,
Pasighat, Arunachal Pradesh(Virtual)

68. | Scientists of ICAR-CTRI | Review meeting with scientists by | 28.10.2021
the Secretary, DARE & D.G., ICAR,
New Delhi

69. Dr. D. Damodar Reddy Task force Committee of agro- 02.11.2021
climatic Zone (ACZ) X of Southern
Plateau and Hills comprising of 48
districts from States of A.P.,
Telangana, Karnataka and Tamil
Nadu, organized by ICAR-1IHR,
Bengaluru

70. Dr. U. Sreedhar X1l Dr. S.Pradhan memorial lecture, | 08.11.2021
B. Sailaja Jayasekharan| ICAR-IARI, New Delhi (Virtual)

71. | Staff of ICAR-CTRI Meeting on Nutri-smart village - 10.11.2021
An innovative model for strengthe-
ning Poshan Abhiyan (Virtual)

72. | Staff of ICAR-CTRI Special lecture on “Food loss 11.11.2021
and waste reduction polices” by

Dr. B. Rajender, IAS, Minister (Agrl.)

APR to FAO, WFP & IFAD, Rome, Italy
organized by ICAR-CTRI under Azadi

Ka Amrit Mahotsav (Virtual)
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Dr. V. Venkateswarlu

invasive thrips on chillies, Thrips
parvispinus, organized by AAPMHE,
ICAR-Indian Institute of
Horticultural Research (Virtual)

HH | A PBRIHH [ESICACRVIE]
&0
SI. Participant (s) Programme attended Date and place
No.
73. Dr. C.C.S. Rao XV Agricultural Science Congress 13-16" November, 2021
Dr. J. Poorna Bindu & ASC EXPO on Energy and Agricul-
tural challenges in 21°t century,
organized by NAAS & BHU
74. Dr. M. Kumaresan Fifth international agronomy 23-27" November, 2021
Dr. K.Viswanatha Reddy| congress: Agri-innovations to
Dr. T. Kiran Kumar combat food and nutrition
Dr. S.V. Krishna Reddy challenges, organized by Indian
Society of Agronomy, New Delhi and
PJTSAU, Hyderabad
75. Dr. V.S.G.R. Naidu Video conference on Natural 30.11.2021
Dr. P.V.V.S. Sivarao Farming, by Vice-Chairman,
J.V.R.Satyavani Niti Aayog, under Azadi Ka
Amrit Mahostav
76. Dr. S. Kasturi Krishna Meeting on CPA residue problem in | 01.12.2021
FCV tobacco
77. Dr. S. Ramakrishnan Workshop on input supply in KLS 01.12. 2021 at Hunsur
78. | Staff of ICAR-CTRI Special lecture titled “Self reliant | 04.12.2021
India through self sufficient
agriculture” by Dr. J.P. Sharma, VC,
SKUAST, Jammu, organized by
ICAR-CTRI, under Azadi Ka Amrit
Mahotsav (Virtual)
79. B. Sailaja Jayasekharan| International conference on Global | 8-10"" December, 2021
Perspectives in Crop Protection for
food security (GPCP- 2021),
organized by TNAU, Coimbatore,
Tamil Nadu (Virtual)
80. Dr. K. Gangadhara International web conference on 13-15" December, 2021
Dr. V. Venkateswarlu Global Research Initiatives for
Sustainable Agriculture & Allied
Sciences (GRISAAS-2021), organized
by Astha Foundation, Meerut, U.P.
81. | Staff of ICAR-CTRI Video conference on Zero budget 16.12.2021
natural farming by
Sri Narendra Modi ji, Hon’ble
Prime Minister of India
82. Scientists of ICAR-CTRI | Review meeting on budget and 27.12.2021
other issues
83. B. Sailaja Jayasekharan| Brainstorming session on Tackling 29.12.2021
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No.
1. | Dr. H. Ravisankar Online training program on “Cyber 17.02.2021
security” organized by Ministry of
Electronics and Information
Technology (MeitY), New Delhi.
2. | Dr. S. Kasturi Krishna Online training programme on 17-19* February, 2021
“Training for Tobacco Board Senior
Grading Officers’ organized by
NIPHM, Hyderabad
3. | Anindita Paul Training programme on “Bioprospec-| 15-19™ March, 2021
ting of natural resources for the
production of biopesticide”
organized by IARI, New Delhi
(Virtual)
4. | D. Balarama Reddy Training programme on “Sensitiza- 19.3.2021
M. Deepak Kumar tion of technical staff for improving
D Yesuratnam their contribution to quality
A. Usha Angel research” organized by ICAR-CTRI,
G.Annapoorna Rajahmundry(Virtual)
D. Srinivasa Rao
G.V. Ramana
K. Shravan Kumar
Kambala Giribabu
K.V.S.S.Bhaskara Rao
A.S.R.R.Phani Kumar
G.N.S. Ganesh
V. Parameswara Rao
Pallikonda Krishna
Gurani Satya Harish
Kolli Satyanarayana
Kshitish Kr. Mishra
A. Srinivas
A. Nageswara Rao
K.V. Narasimha Raju
5. | Rohini Training programme on “Enhancing | 20.03.2021
M. Srilatha the functional competence of
Dola Srinivasa Rao administrative personnel’” organized
Anapakam Prabhu by ICAR-CTRI, Rajahmundry
Penumetsa Satish (Virtual)
P.S. Naveen
P. S.S.K.C. Gowd
K. Gangadhara Rao
Cheeran Neetha Joy
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No.
6. | N. Srinivasa Rao Exposure visit to ICAR-IIOPR, 29.03.2021
V.V.P.L. Acharyulu Pedavegi
Y.V. Subba Rao
G.R.K. Raju
K.V. Subba Rao
B.V. Rama Rao
K. Venkanna
Ch. Koteswara Rao
S. Nageswara Rao
Y.S. Durga Prasad
Miriyala Subba Rao
K. Nageswara Rao
N. Nageswara Rao
N. Ramayamma
D. Babji
U. Kalyanam
J. Veerraju
P. Poornachandra Rao
S. Subbulu
S. Rajalu
S. Sankar Rao
7. | K. Viswanatha Reddy Training programme on “Information | 1-21%t March, 2021
handling skills for teaching, learning
and research” under ICAR-NAHEP(IG)
sub-project on National Knowledge
Management Centre for
Agricultural Education and Research
8. | Dr. L.K. Prasad Online MDP on “Leadership 14-25" June, 2021
Dr. H. Ravisankar development” (a Pre-RMP at Hyderabad
Programme) by ICAR-NAARM
9. | Dr. K. Suman Kalyani Online training programme on 28-30™ June, 2021
Dr. K. Prabhakara Rao “Reservation in service including at Hyderabad
reservation rosters” by ICAR-NAARM
10. | Dr. J.J. Rajappa Training Programme on “Plant 19t July to 1%t August,
genetic resources management and | 2021 at New Delhi
utilization” by ICAR-NBPGR (Virtual)
11. | P. Deva Nagaraju Training programme on “Accrual 26-30% July, 2021

Neetha Joy Cheeran

accounting” organized by ICAR-
National Rice Research Institute

at Cuttack
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12. | Dr. V. Venkateswarlu Online training programme on “Plant | 1t September to
biosecurity” organized by NIPHM, 30t November, 2021
Hyderabad

13. | T. Trinadh Online training programme on 4-13t™ October, 2021

Md. M.V. Shareef “Statistical techniques for data at New Delhi

analysis in agriculture” by
ICAR-IASRI

14. | Neeta Joy Cheeran Online training programme on 6-8" October, 2021
“Assets management” conducted by | at New Delhi
ICAR-IARI

15. | Dr. V.S.G.R. Naidu Training on “Role of CBBO in FPO 08.10.2021

formation” organized by National
Institute on Rural Development &
Panchayat Raj (NIRD & PR) in
collaboration with NABARD

16. | Dr. C. Nanda Training on “Analysis of 28-30t" October, 2021
multi-location experiments” at Hyderabad
organized by ICAR-NAARM

17. | S. Bhaskar Naik Online training programme on 16-20"" November, 2021
“Life skill enhancement and at New Delhi
personality development” organized
by ICAR-IARI

18. | R. Rajendran Online training programme on 25-30™ November, 2021

V. Annadurai “Motivation, positive thinking and at Hyderabad
Dr. S.K. Dam communication skills acceptance”

organized by ICAR-NAARM
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Workshops, Seminars and Farmers’ Days

Workshops National Science Day

e Workshop on “Energy and Water e
Conservation Measures and Demand side
Management in Agricultural Sector” was

National Science Day was celebrated at ICAR-
CTRI, Rajahmundry on 28.02.2021.

conducted on 24" March, 2021 at CTRI-KVK, International Women’s Day

Kandukur. The resource persons from
different line departments created
awareness on energy conservation &
management, water management and
renewable energy sources viz., hydel power,
solar power and wind power.

e Workshop on GAP & CPAs usage was
conducted on 10.02.2021 at ICAR-CTRI RS,
Jeelugumilli.

® |CAR-CTRI RS, Hunsur conducted three
workshops viz., i) Improving bright grade

ICAR-CTRI, Rajahmundry and the two KVK’s
Kalavacharla in East Godavari and Kandukur
in Prakasam district celebrated the
International Women’s Day on 8" March, 2021
with the theme “Women Leadership in
Agriculture: Entrepreneurship, Equity and
Empowerment (3E’s)”. Dr. D. Damodar
Reddy, Director, ICAR-CTRI released a
pamphlet on “Nutritional protein diet for
women”. An awareness programme on “A
Protein rich diet for women: A step towards
building healthy society” was organized. A
total number of 301 people participated.

productivity in KLS on 30.04.2021 for 24 field
officers and 10 progressive farmers in
collaboration with Tobacco Board, Ministry
of Commerce (virtual) for Periyapatna ®
region; ii) Good Agricultural Practices in KLS
FCV Tobacco for 52 field officers of Tobacco
Board and 20 progressive farmers of
Karnataka platforms on 30.07.2021 at ICAR-
CTRI RS, Hunsur iii) Workshop on PHPM on
30.08.2021 at CTRI RS, Hunsur for 60 FCV
tobacco growers of Hunsur Taluk, Karnataka.

World Milk Day

e World Milk Day-2021 was celebrated on
01.06.2021 to encourage farmers towards
‘Dairy’ as sustainable enterprise at CTRI KVK,

World Water Day

World Water Day was organized at ICAR-CTRI,
Rajahmundry on 22.3.2021. Kisan Ghosti and
competitions to college students were
conducted. The staff of ICAR-CTRI, farmers
and students attended the programme.

luing Water

Kalavacharla. Conducted awareness International Yoga day

programmes to dairy farmers on animal
health and management, artificial e
insemination techniques, feed supplement
and ration feed, improved fodder varieties
and mastitis diagnosis techniques.

WP 3G U - DY GG A FA e e 2021

ICAR-CTRI celebrated International Day of
Yoga, on 21.06.2021. Staff members were
sensitized regarding the benefits of Yoga for
wellness.
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Parthenium Awareness Week

® |CAR-CTRI observed Parthenium Awareness
Week during 16-22" August, 2021. Harmful
effects of parthenium and its management
was advised. About 100- 120 members have
participated in the programme.

Hindi Week

e Hindi week was celebrated during 24-30%
September, 2021 at ICAR-CTRI, Rajahmundry
in virtual mode. On this occasion, the
message of Sri Narendra Singh Tomar, Hon’ble
Minister of Agriculture and Farmers’ Welfare
and Dr. T. Mohapatra, DG, ICAR was read out
in the house. Essay writing competition was
conducted to staff members. Dr. D. Damodar
Reddy, Chairman and Director, ICAR-CTRI
suggested maximum use of Hindi in official
work and requested all the employees to use
Hindi in their daily work.

Special Swachhta National Campaign

e Special Swachhta National Campaign was
observed during 2-31%t October, 2021 and
Swachhta Pakhwada was observed during 16-
31 December, 2021 at ICAR-CTRI and its
research stations. Various activities viz.,
‘Shramdaan’/cleanliness drive; Waste out of
wealth programme; Sensitization of the rural
women regarding safe and quality food,
innovative measures for ensuring cleanliness
in and around work place were organized.

104
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World Food Day

e World Food Day was celebrated on
16.10.2021 at ICAR-CTRI and its two KVK’s
located at Kalavacharla in East Godavari
district and Kandukur in Prakasam district
with the theme *Safe food now for a healthy
tomorrow’. Dr. D. Damodar Reddy, Director,
ICAR-CTRI sensitized the participants on
importance of agriculture in food and
nutrition security, minimization of pesticide
residues through different non-chemical
approaches, balanced use of fertilizers, use
of organics and soil health improvement for
safe production of different crops. Exhibition
was arranged on technologies generated in
ICAR-CTRI to the farmers. A total number of
226 participants participated in the
programme.

y CEVTRAL TNBACCO RESEARCH INSTITUTE

" 5001 : 2015 Certified Instituts)

ReuAYMUNDRY - 533 108, 3 Pradesh

Vigilance Awareness Week

e Vigilance Awareness Week - 2021 was
celebrated from 26'™ October to 1%t
November, 2021 at ICAR-CTRI, Rajahmundry
in virtual mode. An essay writing competition
was conducted to the staff members with
theme as “Independent India @75: Self
Reliance with Integrity”.

ESS WEEK -2021

nce with I|_|tegr11;|

World Soil Day
e World Soil Day was organized at ICAR-CTRI,
Rajahmundry on 05.12.2021 with the theme

‘Halt soil salinization, Boost soil
productivity’. Director, ICAR-CTRI sensitized
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the participants about the importance of the  Kisan Ghosti

soil for sustainable food production,
maintenance of soil health, importance of e
good quality irrigation water for soil health
management etc. During the year a total
number of 560 soil health cards were
distributed for FCV tobacco growing farmers

of Andhra Pradesh.

Live telecast of Hon’ble Prime Minister’s
address on Natural Farming during the
Valedictory function of Vibrant Gujarat

® |[CAR-CTRI, Rajahmundry organized a
conference on Natural Farming (ZBNF) on 16t
December, 2021. In this connection, live
telecast of Hon’ble Prime Minister Sri
Narendra Modi’s address on natural farming
in the valedictory function of Vibrant Gujarat
Summit was arranged. Dr. D. Damodar

ICAR-CTRI has organized the Kisan Ghosti on
“Integrated Soil Fertility Management and
Balanced Use of Fertilizers” in virtual mode
on 18.6.2021. Atotal number of 133 members
participated in the programme. Sri Y.
Raghunadha Babu, Chairman, Tobacco Board,
Ministry of Commerce & Industry, Dept of
Commerce, Govt. of India, Guntur was the
Chief Guest. An interaction Session was
conducted wherein the farmers queries on
balanced use of fertilizers was addressed by
the scientists. A training programme on
collection of soil samples was organized at
KVK, Kandukur, Prakasam dist. and a
demonstration on drip fertigation was
organized at KVK, Kalavacharla, East
Godavari district.

Reddy, Director, ICAR-CTRI highlighted soil Food and Nutrition for Farmers

health management through natural farming

for sustainable agriculture. The programme o
was also conducted at two KVKs under ICAR-
CTRI viz., Kalavacharla in East Godavari and
Kandukur in Prakasam district. Farmers-
Scientists Interaction Meeting (KISAN
GHOSTI) on natural farming was organized

at KVK, Kalavacharla.

Celebrations of India @ 75 Azadi Ka Amrit
Mahotsav

® As a part of the Azadi Ka Amrit Mahotsavy,
the following programmes were conducted
at ICAR-CTRI, Rajahmundry:
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ICAR-CTRI organized a programme on ‘Food
and Nutrition for Farmers’ on 26.08.2021.
Awareness was created to 1500 farmers on
the theme “Food and Nutrition to Farmers”
through Farmers WhatsApp groups. Trainings
and exhibitions were conducted to the
farmers at different stations. Director, ICAR-
CTRI complimented the farmers’ community
for their pivotal role in record food
production even amidst in the difficult
Corona pandemic situation and suggested to
double the farmers’ income by adopting new
technologies and reducing the cost of
production. Farmers were advised to
maintain good health by taking healthy and
nutritious food and to grow their own healthy
foods by allocating a part of their cultivated
land. A total number of 345 farmers
participated in the programmes conducted
across the country. On this occasion Web
telecast by Hon’ble Agricultural Minister was
arranged.
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AR, ferT faaw e Agaqul drddH
Workshops, Seminars and Farmers” Days

International Year of Millets-2023 and Poshan
Vatika Mahabhiyan and Tree Plantation
programmes

® |CAR-CTRI live streamed the curtain raising
event of ‘International Year of Millets-2023’
inaugurated by Sri Narendra Singh Tomar,
Union Minister of Agriculture and Farmers
Welfare, Govt. of India on 17.9.2021. In
continuation ‘Poshan Vatika Mahabhiyan and
Tree Plantation’ programme was conducted.
Sri Margani Bharat Ram, Hon’ble Member of
Parliament, Rajahmundry attended the
programme as Chief Guest. Tree saplings
were planted at the Institute’s premises. A
total of 270 participants including 110
farmers and 80 girl students from Agricultural
College, Rajahmundry participated and
viewed the live telecast of the programme
by the chief guest and others. Saplings of
Guava, Amla, citrus and vegetable seed kits
were distributed to them.

ar of Mullﬁ; :uzl
den and Tree Plantation

-1 .\

Farmers Interface Meeting

e Farmers Interface Meeting on “Climate
Resilient Crop Varieties and Agro-
technologies” was organized on 28.09.2021
at ICAR-CTRI, Rajahmundry. Interaction of
the Hon’ble Prime Minister with farmers and
release of 35 crop varieties was live
streamed.
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Mahila Kisan Diwas

® |CAR-CTRI celebrated the Mahila Kisan Diwas

at Venkatanagaram village of East Godavari

district and its two KVKs on 15.10.2021. A

total number of 140 women farmers
participated in the programme. Sensitization
programme was conducted about the role
of women in Indian agriculture, personal
hygiene, nutrition improvement through low
cost recipes and drudgery reduction etc. A
training programme on ‘Preparation of Ragi
millet based nutritious recipes’ was
conducted for the benefit of the women
farmers.

SPECIAL SWACHHTA| 8
CAMPAIGN

Agriculture and Environment: The Citizen Face

® |CAR-CTRI organized National Campaign on
“Agriculture and Environment: The Citizen
Face” on 26.11.2021. School students and
teachers from Sri Gowthami School,
Rajahmundry, A.P. participated in the
programme. Dr. D. Damodar Reddy, Director,
ICAR-CTRI highlighted the importance of
various opportunities in agriculture for
students and stressed for entrepreneurship
and future employment scope. As a part of
the programme, drawing competition was
organized on the theme ‘Agriculture and
Environment: The Citizen Face’ besides,
exposure visit to institute.

Lecture series oragnised by ICAR-CTRI on the
occasion of India @ 75 Azadi Ka Amrit
Mahotsav

® |ecture on “Food Loss and Waste Reduction
Policies” by Dr. B. Rajender, IAS, Minister
(Agriculture), APR to FAO, WFP & IFAD,
Embassy of India, Rome, Italy on 11.11.2021.

® |ecture on ‘Self-Reliant India through Self
Sufficient Agriculture’ by Dr. J.P. Sharma,
Vice Chancellor, SKUAST - Jammu on
4.12.2021.
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Empowerment of Women in Agriculture

Women’s day: Women’s day was celebrated on
8.3.2021 with the theme “Choose to challenge:
A healthy society can be attained by increasing
awareness on protein rich diet”. To alleviate
the protein deficiency in rural women and young
girls, chickpeas was supplied to the SC women.
On the occasion, a bilingual leaflet titled
“Nutritional Protein Diet for Women” was
released.

Mahila Kisan Diwas : Kisan Diwas was organized
on 15.10.2021 at Venkatanagaram village, as
part of national campaign on Azadi ka Amrit
Mahotsav. Around 70 farmers and farm women
attended, including young women and mothers.
Training on leading healthy lifestyle by proper
sanitation and food habits was imparted by the
resource persons. Ademonstration on preparing
nutritious ragi malt was conducted and malt
was served to all the participants.

At KVK, Kalavacharla awareness programme
on improved technologies in farming, value
addition to cereals, millets, fruits and
vegetables was conducted. Nearly 40 women
farmers participated and felicitated Smt.
Patnala Ratnam an innovative woman farmer
from Kalavacharla for her excellence in cattle,
poultry and goat rearing. It was also observed
at KVK, Kandukur where women farmers were

Training to farm women: Training and
demonstration of value added products using
finger millet to 20 rural women from
Narsapuram, Gadarada, Narendrapuram (DFlI
village) and Kalavacharla villages during 14 and
15% October, 2021. Mrs.J.V.R. Satyavani, SMS
demonstrated preparation of ragi-peanut laddu,
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ragi-sesame laddu, ragi-suji laddu, ragi
murukulu and ragi biscuits.

Value Addition to Elephant Foot Yam: Training
and demonstration of value added products with
Elephant Foot Yam (Kanda) to 20 rural women
from Kalavacharla, Rajanagaram,
Narendrapuram and Seetharampuram villages
on 16" and 17* October, 2021. Mrs. J.V.R.
Satyavani, SMS demonstrated preparation of
kanda vada, kanda murukulu and kanda-
blackgram dosa.
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Training cum Exposure Visit on ‘Cashew
Processing’: Two days training cum exposure
visit on ‘Cashew Processing’ to 20 rural youth
and cashew farmers was arranged on 10" and
11" November, 2021. Cashew Processing unit
promoted by Dr.YSR was showed at HU-KVK.

Training cum Exposure Visit on ‘Milky
Mushroom Production’: KVK has organized two
days training on ‘Milky Mushroom Production’
to 10 rural women from Kalavacharla and visited
Laskhmi Mushroom Unit at Hukumpet of
Rajahmundry on 28" and 29" November, 2021.
Smt. Koppula Lakshmi, Mushroom Entrepreneur
demonstrated different stages in milky
mushroom production and marketing trends to
trainees.

Training and demonstration on Nutrigarden:
KVK has organized two days training cum
demonstration on Nutrigarden on 23.12.2021.
Women from Narendrapuram and Narsapuram
villages participated in the programme.
Importance and benefits of Nutrigarden were
explained and nutrigarden models were shown
to trainees. Nutrigarden seed kit and vegetable
seedlings were distributed to the trainees.

Training cum Demonstration on Coir Pith
Compost Making: KVK has organized two days
training cum demonstration on Coir Pith
Compost Making to 20 rural women on
24.12.2021. Making of coir pith compost by
heap, pit and with PVC pipe methods were
demonstrated to the trainees. Also benefits of
coir pith in nutrigarden, kitchen and terrace
garden were explained to the trainees.
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Distinguished Visitors

1. A team of scientists from IIHR, Bangalore
visited CTRI RS, Kandukur on 07.01.2021.

2. Sri Y. Raghunadha Babu, Chairman, Tobacco
Board, Guntur visited CTRI RS, Kandukur on
23.02.2021.

3. Sri. A. Sridhar Babu, Executive Director,
Tobacco Board, Guntur visited CTRI RS,
Kandukur on 23.02.2021.

4. ARS Forum president, Dr. Manivannan,
Principal Scientist, ICAR-IISWC RS, Ooty,
visited ICAR-CTRI RS, Vedasandur on

30.07.2021.

5. Mr. S. Prabhu, I.ES., District Forest Officer,
Dindigul visited ICAR-CTRI RS, Vedasandur
on 02.09.2021 on the International Coconut
Day and planted coconut palms in the
premises.

6. Sri M. Bharath Ram, M.P., Rajahmundry
visited ICAR-CTRI, Rajahmundry on
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17.09.2021 on the curtain raising event of
‘International Year of Millets-2023’ held
online and chaired the ‘Poshan Vatika
Mahabhiyan and Tree Plantation’ programme
in the institute.

7. Dr. B. Venkateswarlu, Former Director, ICAR-
CRIDA and Ex-Vice Chancellor, Vasantarao
Naik Marathwada Krishi Viswavidyalay,
Parbhani, Maharashtra visited CTRI RS,
Kandukur on 29.10.2021.

8. Mr. S. Pandithurai, Joint Director of
Agriculture, Dindigul visited ICAR-CTRI RS,
Vedasandur on 09.11.2021.

9. Mr. V.R. Srinivasan, I.P.S., Superintendent
of Police, Dindigul visited ICAR-CTRI RS,
Vedasandur on 03.12.2021.

10. A team of scientists from ANGRAU visited
CTRI RS, Kandukur on 13.12.2021.
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Personnel (As on 31.12.2021)

DIVISION OF CROP IMPROVEMENT

Dr. (Mrs.) K. Sarala
Dr. K. Prabhakara Rao
Smt. K. Santhinandivelu
Sri B.V. Srinivas

Sri K. Shravana Kumar
Sri A. Mutyam

Sri S. Ramaraju

Sri M. Srinivas

Sri K. Giribabu

Sri G.V..Ramana

Sri Y.S.D. Prasad

DIVISION OF CROP PRODUCTION

Dr. S. Kasturi Krishna
Dr. S.V. Krishna Reddy
Dr. Y. Subbaiah

Dr. (Mrs.) K. Suman Kalyani
Dr. H. Ravisankar

Dr. T. Kiran Kumar

Dr. (Ms.) Hema Baliwada
Sri I. Arvind

Sri Ch. SudhakaraBabu

Sri Vyndam Parameswara Rao

Sri G. Naga Satya Ganesh
Sri Y.V. Narayana

Sri Ch. Satyanarayana
Smt. P. Surya Kumari

Sri N. Nageswara Rao
Smt. K. Kantham

Smt. N. Ramayamma

Sri Y.V. Subba Rao

Dr. D. Damodar Reddy, Director

Principal Scientist & Head i/c

Scientist

Asst. Chief Techl. Officer

Technical Officer
Technical Assistant
Technical Assistant
Technical Assistant

Senior Technician

Technician
Technician
SSS

Principal Scientist & Head i/c

Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Scientist

Scientist

Technical Assistant
Technical Assistant
Technician
Technician

SSS

SSS

SSS

SSS

SSS

SSS

SSS

DIVISION OF CROP CHEMISTRY & SOIL SCIENCE

Dr. C. Chandrasekhara Rao
Dr. L.K. Prasad

Dr. J. Poorna Bindhu
Mrs. Anindita Paul
Smt. D.V.L. Satyavathi
Smt. J. Vasanthi

Sri N. Johnson

Sri Veeranna Kamuni
Sri A.S. Phani Kumar
Sri B.S.S. Sai

Smt. Ch. Papa

Sri A. Daniel Raju

DIVISION OF CROP PROTECTION

Dr. U. Sreedhar

Dr. V. Venkateswarlu
Mrs. B. Sailaja Jayasekharan
Sri S. Bhaskar Naik

Sri P. Krishna

Sri A. Srinivas

Sri B. Koteswara Rao

Sri K. Nageswara Rao

Pr. Scientist & Head i/c

Principal Scientist
Scientist
Scientist

Chief Technical Officer
Senior Technical Officer
Senior Technical Assistant

Technical Assistant
Technician
Technician

SSS
SSS

Principal Scientist & Head i/c

Scientist

Scientist

Technical Assistant
Technician
Technician

SSS

SSS

PME CELL

Dr. C. Chandrasekhara Rao

Dr. K. Sarala
Sri K. Viswanatha Reddy
Sri C.V.K. Reddy

Smt. Ch. Lakshminarayani

Sri Y. Subrahmanyam

AINPT

Dr. C. Chandrasekhara Rao

Smt. B. Krishna Kumari

Nodal Officer

Principal Scientist
Scientist

Chief Technical Officer
Personal Assistant

SSS

Nodal Officer
Senior Technical Officer

AKMU / LIBRARY & DOCUMENTATION

Dr. H. Ravisankar
Sri M.N.P. Kumar
Sri Md. Elias

Principal Scientist & i/c
Asst. Chief Techl. Officer
Technical Officer

ICAR-CTRI B.S.R. FARM, KATHERU

Dr. T. Kiran Kumar
Smt. P. Sri Lakshmi

Sri P. Sateesh

Sri Y.V. Subrahmanyam
Sri D. Balarama Reddy
Sri M. Deepak Kumar
Smt. M. Srilatha

Sri P. Srinivas

Sri G. Ramakrishna Raju
Sri K. Venkanna

Sri Ch. Koteswara Rao
Sri S. Nageswara Rao

SEEP PRODUCTION

Dr. K. Prabhakara Rao
Sri M.S. Ashokan

Smt. K. Sridevi

Sri K. Sankarudu

Scientist

Technical Assistant
Technical Assistant
Senior Technician
Technician
Technician

LDC

SSS

SSS

SSS

SSS

SSS

Officer-in-charge

Senior Technical Assistant
Technical Assistant
Technician

MAINTENANCE SERVICE UNIT

Sri M.N.P. Kumar
Sri N. Sridhar

Sri K.V.V. Satyanarayana

Sri Y. Yesu

Sri G. Satya Harish
Sri G. Sarveswara Rao
Sri B.V. Rama Rao

Sri Y.S.V. Subba Rao

ADMINISTRATION

Smt. V. Bhagyalakshmi
Sri P.V. Satyanarayana
Sri S.V. Ramana

Smt. N. Maheswari

Sri K.T.R. Singh

Sri N. Suryanarayana
Sri P. Devanagaraju
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Asst. Chief Technical Officer

Technical Officer

Senior Technical Assistant
Technical Officer
Technician

Technician

SSS

SSS

Administrative Officer
Asst. Administrative Officer
Asst. Administrative Officer

Private Secretary
Private Secretary
Assistant
Assistant
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Sri A.V.V. Ramana Assistant
Sri S. Pradeep Kumar Assistant
Sri V. Narasimha Rao Assistant
Sri Ch. Jayaram Assistant
Sri P.J.F. Moses ubDC
Smt. G.M.B. Sujatha ubc
Smt. J. Suseela Devi ubC
Smt. Y. Subba Lakshmi ubC
Ms. Neetha Joy Cheeran LDC
Sri P. Satya Naveen LDC
Sri S.S.K.C. Gowd Ponakalla LDC
Sri V.V.P.L. Acharyulu LDC
Sri K.A.J. Kennedy SSS
Sri P. Ramana SSS
Sri P. Krishna SSS
Sri P. Kota Babu SSS
Sri P.V. Ramana SSS
Sri N. Srinivasa Rao SSS

CTRI RESEARCH STATION, KANDUKUR (A.P.)

Dr. (Mrs.) M. Anuradha Pr. Scientist & Head i/c

Dr. K. Gangadhara Scientist
Smt. P. Mariyamma Asst. Administrative Officer
Sri P.V.V.V. Prasad Assistant
Sri P. Satish LDC
Sri M.M. Ali Technical Officer
Sri K. Vidya Sagar Technical Assistant
Mrs. A. Divya Technical Assistant

Sri K. Sudhakar
Sri Ch. Lakshmana Rao

Technical Assistant
Senior Technician

Sri M. Mohana Rao Technician
Sri K.V. Narasimha Raju Technician
Sri A. Nageswara Rao Technician
Sri D. Koteswara Rao SSS
Smt. M. Vijayamma SSS
Smt. D. Seshamma SSS
Smt. T. Chinnamma SSS
Smt. N. Subbayamma SSS

CTRI RESEARCH STATION, GUNTUR (A.P.)

Pr. Scientist & Head i/c
ubC

LDC

Technical Officer
Technical Officer

Senior Technical Assistant
Technical Assistant
Senior Technician

Dr. P. Venkateswarlu
Sri S. Siva Veeraiah
Sri D. Srinivasa Rao
Sri G. Srinivasa Rao
Sri M.V. Jayakrishna
Sri A. Suresh Babu
Sri B. Yesu

Sri V. Subba Rao

Sri E. Veerabhadra Rao Technician
Sri P. Purnachandra Rao SSS
Sri P.Y. Narasimha Rao SSS
Sri M. Raju SSS
Sri T. Sankara Rao SSS

ICAR-CTRI RESEARCH STATION, JEELUGUMILLI (A.P.)

Dr. (Mrs.) S. Kasturi Krishna Pr. Scientist & Head i/c
Sri A. Prabhu Assistant
Sri G.S.N. Murthy Technical Officer
Sri T. Sinivasa Rao Technical Officer
Sri Y. Venkateswara Rao Senior Technical Assistant
Sri B. Durga Rao Technical Assistant
Sri S. Simhachalam Technical Assistant
Sri G. Govinda Raju Senior Technician
Sri D. Yesuratnam Senior Technician
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Smt. G.S.M. Annapoorna Technician
Smt. A. Usha Angel Technician
Sri T. Ramesh Technician
Sri K. Satyanarayana Technician

ICAR-CTRI RESEARCH STATION, VEDASANDUR (T.N.)

Dr. P. Manivel Pr. Scientist & Head i/c
Dr. M. Kumaresan Pr. Scientist
Dr. M. Venkatesan Scientist

Asst. Chief Technical Officer
Senior Technical Officer
Senior Technical Officer

Technical Assistant

Sri R. Rajendran
Sri V. Annadurai
Sri C. Muruganandam
Sri P.S. Shameer

Sri Kshitish Kumar Mishra Technician
Smt. N. Manjula Assistant
Sri C. Nehru Assistant

CTRI RESEARCH STATION, DINHATA (W.B.)

Sri Sunil Mandi Scientist & Head i/c
Dr. S.K. Dam Senior Technical Officer
Sri N. Ramu Technical Assistant

Sri J.K. Roy Barman Senior Technician

Sri K. Satyanarayana Technician
Sri S.K. Sarkar Personal Assistant
Sri B.N. Ghosh Assistant
Smt. M. Mumtaz Begum Assistant
Sri Gowtham Ghosh ubcC
Sri A.K. Chisim SSS
Sri Md. Mohammed Ali SSS

ICAR-CTRI RESEARCH STATION, HUNSUR (KARNATAKA)

Dr. S. Ramakrishnan Pr. Scientist & Head

Dr. M. Mahadevaswamy Pr. Scientist
Dr. (Mrs.) C. Nanda Scientist
Dr. J.J. Rajappa Scientist

Sri C. Mahadeva

Dr. P. Nagesh

Dr. S.S. Srinivas

Sri T. Venkatesh

Sri Sambu Gowda
Sri C. Puttamallaiah
Sri Gopala Rao

Sri B. Suresh Kumar

Chief Technical Officer
Chief Technical Officer
Chief Technical Officer
Senior Technical Officer
Technical Officer

Senior Technical Assistant
Senior Technical Assistant
Technical Assistant

Sri Md. Sharif Technical Assistant
Sri P. Trinadh Technical Assistant
Smt. Rohini Assistant
Sri K. Gangadhararao LDC
Smt. Jayamma SSS
Smt. Lalitha SSS
Smt. Ningamma SSS

CTRI-KVK, KALAVACHARLA (A.P.)

Dr. V.S.G.R. Naidu
Smt. J.V.R. Satyavani
Dr. P.V.V.S. Siva Rao

Principal Scientist (PC)
Chief Technical Officer
Chief Technical Officer
Sri P. Eswara Rao Technical Officer
Sri Y. Udaya Kumar Technical Assistant
Sri D. Babji SSS

CTRI-KVK, KANDUKUR (A.P.)

Dr. (Mrs.) M. Anuradha Pr. Scientist & i/c PC
Sri Vishal Mugdhal Steno
Sri D. Malakondaiah SSS
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