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Preface

It gives me immense pleasure to present for
the fourth time in a row the annual report of
ICAR-Central Tobacco Research Institute,
Rajahmundry. The year 2017-18 represents yet
another productive and satisfying year for the
institute. The scientists, technical personnel,
administrative, finance and other staff of the
Institute have put in their best efforts in research
pursuits of the institute and AINPT and in
implementing the flagship programmes of the
Council/Government. The institute has developed
need based technologies for tobacco productivity and quality in different production ecosystems.

The annual report 2017-18 of ICAR-CTRI highlights the research achievements made,
dissemination of agro-technologies and know-how, agro-advisory services to the farmers and
human resource development. The outstanding research achievements include: identification
of high yielding, TMV resistant, aphid tolerant FCV tobacco cultivar, TBST-2 (CTRI Sulakshana)
for commercial cultivation on Vertisols of Andhra Pradesh; innovative interventions for effective
management of Orobanche; effective pest management modules and pesticide application
techniques; solar energy based FCV tobacco curing techniques for wood fuel saving and use of
agri-biomass waste by recycling through biochar and biomass briquettes. The two Krishi Vigyan
Kendras at Kalavacharla and Kandukur which are hosted by the institute have made commendable
contributions in terms of testing (49 OFTs), demonstration (23 FLDs) and facilitating transfer
of agro-technologies and organizing capacity building, skill sharpening and women empowerment
programmes. The other noteworthy contributions of the institute pertain to production and
supply of 5.6 tons of tobacco seed, providing analytical services on soil, water and plant testing
to tobacco farmers and other clients, creation of National Pulses Seed Hub for promoting the
indigenous pulse production and timely implementation of developmental/flagship programmes
of ICAR and Govt. of India.

During the year, special attention was given to HRD enabling staff members in all categories
to develop new capacities and knowledge, and sharpen skills. Scientists of the institute made
good contribution in terms of quality of research as evident from the large number of publications
(43) including 26 research articles and good number of awards and recognitions.

We at CTRI were greatly motivated by the inspirational leadership of Hon’ble Secretary-DARE
& Director General-ICAR, Dr. Trilochan Mohapatra. The encouragement, support and guidance
received from Dr. J.S. Sandhu, Former DDG (CS); Dr. A. K. Singh, DDG (CS) i/c and Dr. R.K.
Singh, ADG (CC), ICAR are gratefully acknowledged with thanks. | take this opportunity to place
on record the valuable advises received from the Research Advisory Committee in shaping and
execution of the research programs of the institute. | express my sincere appreciation to scientific,
technical and administrative staff for their contribution to enhance the productivity and visibility
of the institute. Aword of appreciation goes to editorial committee and PME cell of the Institute
for their contribution to bring out this publication in time.

e SO

154 June, 2018 (D. DAMODAR REDDY)
Rajahmundry Director
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ICAR-CTRI is a premier institute in India
dedicated solely to conduct research and
disseminate the technologies of different
tobacco types. With its six Research Stations in
different states at Jeelugumilli, Kandukur and
Guntur (Andhra Pradesh), Hunsur (Karnataka),
Vedasandur (Tamil Nadu) and Dinhata, (West
Bengal) and a Research Centre at Kalavacharla
(Andhra Pradesh) is catering the needs of
tobacco farmers. It also coordinates multi-
disciplinary, multi-location testing of tobacco
varieties, production technologies through All
India Network project on Tobacco (AINPT)
involving a network of testing centers across
the country and provides effective linkage. The
Institute has accomplished significant scientific
and technological progress and adeptness in
varieties development, agro-techniques for
production and post-harvest produce
management, leaf quality improvement,
integrated pest and disease management. ICAR-
CTRI supplies more than 90% of the seed
requirement of the tobacco farming community.
Adequate emphasis is also given on energy
conservation, alternate sources of energy for
curing, exploring tobacco seed oil for human
consumptio and molecular characterization of
valued traits of tobacco. During the year 2017-
18 along with the in-house research projects, 5
externally funded projects and inter-
institutional projects were executed. The
institute is also actively engaged in
implementation of the Government flagship
programmes. The significant research
achievements and other developmental
activities pertaining to the year 2017-18 are
summarized hereunder.

Tobacco Cultivar Improvement
Cultivar proposed for variety release

The release proposal of FCV cultivar, TBST-
2 was submitted to AP State Seed Sub-
Committee for Varietal Release. It is a high
yielding, aphid tolerant, TMV resistant cultivar
developed through interspecific hybridization
with a leaf yield potential of 2500 - 3300 kg/ha
under normal conditions and suitable to
Southern Black Soils (SBS) and Southern Light
Soils (SLS) of AP.
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Black Soil region of Andhra Pradesh:The
entries, FCR-17 and FCR-3 were found
superior in bulk trial with 10% and 15 %
increase in cured leaf yield, respectively
over check Siri. In different replicated
trials,five entries (V-5136, ABL-54, ABL-87,
ABL-88 and ABL-93) and seven stabilized
interspecific cross derivatives (TBST-136,
TBST-139, TBST-140, TBST-143, TBST-144,
TBST-146 and TBST-147) recorded
significantly superior performance in cured
leaf yield (17 -36%) over check, Siri.

Northern Light Soil region of Andhra
Pradesh: The entries viz., FCJ-11, FCJ-15
and FCJ-7 found superior with higher leaf
yield (18%, 16% and 5% respectively) and
grade index than check varieties Kanchan
and LT- Kanchan in different bulk trials. In
a replicated trail, two entries viz., RT 16-3
and RT-20-1 were found superior in cured
leaf yield compared to control.

Southern Light Soil region of Andhra
Pradesh: In a hybrid trial, the fertile hybrid
SH-1 and CMS SH-1 hybrids recorded an
improvement of 6 % in cured leaf, compared
to Siri.

Karnataka Light Soils: The hybrid KLSH- 10
performed better in the bulk trial with
higher cured leaf yield than the checks,
Kanchan, FCH-222 and CH-3.

Non-FCV tobacco

Irrigated Natu Tobacco: The entries NF7-
8 and NF7-1 were found superior in
replicated trial with higher cured leaf yield,
improved quality (Melimi and Gulla )than
that of check Kommugudem.

Burley Tobacco: Two burley entries viz.,
YB-19 and YB-22 in bulk trials and four
entries, YB-27, YB-28, YB-29 and YB-31 in
replicated yield trials realized higher yields.

Chewing Tobacco: The selections HV.2011-
2 and HV.2009-3 were found superior to
check Abirami in bulk trials.

10
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Interventions of biotechnology in tobacco

e DNA barcodes were developed using trnH-
psbA and ycfl for 24 Nicotiana species
belongs to 13 different sections of sub
genus rustica, tabacum and petunioides.

e Four CYP genes viz., CYP82E2, CYP82E3,
CYP82E4, CYP82E5 and CYP82E10
associated with the TSNA regulation are
found to differentially express in various
tissues of tobacco.

Tobacco germplasm management

e The total available tobacco genetic
resources at ICAR- CTRI stands at 3370
accessions. During the year, a total of 1609
cultivated tobacco genotypes and 243 wild
tobacco accessions were maintained.

Tobacco seed supply to farmers

e A total quantity of 5,633 kg truthfully
labelled seed of different varieties was
supplied to farmers through CTRI,
Rajahmundry and its Research Stations to
meet seed requirement in Andhra Pradesh,
Karnataka, Tamilnadu and West Bengal.

Agro-technologies

e Growing tobacco after sesamum and with
application of neem cake @ 10g/plant at 30
DAP proved promising for curtailing
Orobanche infestation on irrigated Alfisols.

e Application of FYM (10t/ha) along with
balanced NPK or Excess N + PK proved
effective in overcoming the false maturity
problem in tobacco grown in Alfisols under
irrigated conditions.

e Drought management practices involving
supply of starter dose of N through
application of calcium nitrate at planting
coupled with foliar nutrition of N and K at
45 and 60 DAT or individually proved
effective in maximizing the cured leaf
productivity and bright grade production
in dry regions of Karnataka light soils (KLS).

ICAR - CTRI Annual Report 2017-18
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Adoption of dense planting technique
(22,222 or 24,691 plants/ha Vs 18181 plants/
ha) resulted in increased productivity
(13-15%) of FCV tobacco in KLS region.

In Motihari tobacco, balanced fertilizer
regime consisting N, P and K (112 kg N +
112 kg P,O, + 112 kg K,O /ha) maintained
significantly higher productivity in terms
of green leaf yield, cured leaf yield and first
grade leaf yield as compared to imbalanced
fertilizer use

Adoption of technology module consisting
of in-situ green-manuring, balanced NPK
fertilization, management of Orobanche
and pest management significantly
improved the farmer’s income in NLS and
SLS areas

Gender specific adaptation programmes,
strategies and technological interventions
were identified in specific areas including
fish processing, preservation, value
addition techniques, diversified livelihood
programmes and marketing for fisher
women to mitigate climate change.

“Tobacco Agridaksh” was developed to
provide global accessing on two important
modules :(i) identification of weeds and
their control, and (ii) identification of
nutrient deficiencies in tobacco and their
management strategies.

Identification of alternative crops and
exploiting tobacco for alternative uses

In a bulk trial conducted to assess seed
yield potential of the Selection F -2-2
(A.145 x Bhagyalakhsmi), a record seed
yield of 1600 kg/hawas realized and thereby
providing scope for seed vyield
maximization.

Developed and standardized tobacco seed
oil refining technique in collaboration with
[ICT, Hyderabad.

Acute pre-clinical toxicity evaluation of
tobacco seed oil in collaboration with NIN,
Hyderabad revealed no significant adverse
effect on rats.

12
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(AAETE Ao TR iFdTs) & THIadNT Jee
™ H SRISG a4 |

Bio-equivalence study indicated that
tobacco seed oil has a similar type of
properties that match with characteristics
of other edible oils. Hence tobacco seed
oil has the potential to be an edible oil.

Management of resource constraints for
production efficiency and produce quality

The Multiple linear regression models were
developed for non-destructive estimation
of quality parameters of FCV tobacco using
Hyper Spectral Reflectance.

Tobacco Stem Biochar (TSB) application
resulted in increased CEC of light textured
Alfisol in addition to a significant liming
effect. The TSB application also caused a
marked increase in FCV tobacco yield.

A polycarbonate chamber on roof-top of
tobacco curing barn was designed and
developed to make use of solar energy
through ‘green house effect’. This
intervention resulted in a saving of fuel
wood (29%) by supplementing fuel through
solar energy.

Agri biomass briquette making facility was
established to convert the agribiomass
waste to briquettes for its utilization in
FCV tobacco curing and thus reduce
dependency on fuel-wood.

Foliar application of Gibberellic acid @ 50
ppm during grand growth period of FCV
tobacco enhanced the productivity of flue-
cured tobacco under moisture stress
conditions in Southern Light Soils.

Higher yields were recorded with dense
planting (40,000 plants/ha) compared to
normal planting (23,670 plants/ha) under
moisture stress conditions in Southern Light
Soils.

Integrated Management for Biotic stresses

Tray seedlings treated with
chlorantraniliprole 25 SC @ 0.0075 % a day
before planting was found promising for
effective management of ground beetle
(Mesomorphus villiger Blanchard) in FCV
tobacco.

ICAR - CTRI Annual Report 2017-18
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Spinosad 45 SC @ 0.018 %, chlorantraniliprole
25 SC @ 0.0075 % and flubendiamide 480 SC
@ 0.012 % were found to be highly effective
against Helicoverpa armigera Hubner.

Novaluron + emamectin benzoate 6.15 SC
@ 0.012% was found promising against
Spodoptera litura Fabricius in tobacco
nurseries.

Integration of barrier crop and three sprays
of selective insecticides viz., flonicamid
50 WG @ 0.02%, pymetrozine 50 WG @
0.02% and imidacloprid at 10, 25 & 40 DAP
protects FCV tobacco from leaf curl viral
disease transmitted by whitefly as shown
by less whitefly population as well as leaf
curl infected plants.

Studies on compatibility of insecticides and
fungicides showed that the bio-efficacy of
combination treatments was slightly
reduced except with chlorfenapyr 10 SC @
0.01 % and chlorantraniliprole 18.5 SC @
0.005 % in combination with all the tested
fungicides and the combinations of copper
oxy chloride 50 WP @ 0.2 % and azoxystrobin
23 SC @ 0.1 % with emamectin benzoate 5
SG @ 0.0025 %.

Chemical control module consisting of four
sprays of insecticides at 10,25,40 and 55
DAP recorded least sucking pest population
and incidence of viral diseases followed by
IPM module with sorghum as border crop +
application of 2 % NSKS @ 10 and 35 DAP,
foliar spray with pymetrozine 50 WG @
0.02% at 20 DAP and flonicamid 50 WG @
0.02% at 45 DAP.

Fenamidone+ mancozeb 60 WG @ 0.3% is a
promising alternative to metalaxyl 8% +
mancozeb 64% for the management of black
shank disease in FCV tobacco field crop.

Soil application of Trichoderma viride (2x107
CFU/ g) with neem cake @ 30 g/m? can be
effective in suppressing soil borne fungal
diseases caused by Pythium
aphanidermatum (Edson) Fitzpatrick and
Phytophthora parasitica f.sp. nicotianae
(Breda de Haan) Tucker in FCV tobacco
nurseries.
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40 YIUHRTS @ WM 650 | 1200 A /fAse
SISl %, 3fuReN & TfT 36 I 4 fHA).
/T TAT B DT W 50 TH. HUR dled
fsdIa B TR 550 Al / fAde AnTet fewmmst
T qTel B8 TP BRR G ©9 I Sld SUAE
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PR e T 2

Hi tech sprayer with nozzle discharge rate
of 550 ml/min was superior over 650 to 1200
ml/min discharge rate,with 40 PSI, 3.6-4
kmph operator speed and 50 cm above crop
canopy in providing uniform coverage and
effective management of insect pest
infestation.

All India Net Work Project on Tobacco

Modified flue pipe system of heat
conveyance was developed for efficient
curing of FCV tobacco leaves which curtails
the fuel consumption by 35% over
conventional method of curing.

Bidi tobacco- Pearlmillet (summer) cropping
sequence found to be profitable with
highest bidi tobacco equivalent yield (3610
kg/ha) and maximum net profit (79,036 Rs/
ha) than others at Anand.

Initial varietal trial with five entries viz.,
FCR-62, FCR-63, FCR-64, FCR-65 and FCR-
66 of FCV tobacco was constituted for
execution at centresviz.,Shivamogga,
Hunsur, Kandukur, Rajahmundry, Guntur and
Jeelugumilli.

Initial hybrid trial with three FCV tobacco
hybrids viz., FCRH-2, FCRH-3 and FCRH-4
of ITC-LSTC, Bangalore was constituted for
implementation at different centres i.e
Shivamogga, Hunsur, Kandukur,
Rajahmundry, Guntur and Jeelugumilli.

AINPT Workshop: The XXIIlI Biennial
Workshop of All India Network Project on
Tobacco was held at RARS, Nandyal
(Acharya N.G. Ranga Agricultural University,
Guntur, Andhra Pradesh) from 23-24
October, 2017.

EFC for AINPT was approved for three years
(2017-20) with a total out lay of 1089.04
lakhs (ICAR share). As per the suggestions
of the EFC, the staff strength of AINPT was
reduced from 55 to 41 in different
categories in State Agricultural University
Centres with effect from 1%t April 2018.

ICAR - CTRI Annual Report 2017-18
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Krishi Vigyan Kendra, Kalavacharla

During the year 2017-18, a total of 15
technologies were assessed by conducting
45 on-farm trials in farmer’s fields. A total
number of 19 Front-line Demonstrations
(FLDs) were conducted

On-farm testing on virus free tissue
cultured coccinia resulted in 17.21 tonnes/
ha over the local ‘Doobacherla’ collection
(8.12 t/ha) with more shelf life (5-6 days)

Ginger ‘Maran’ variety in 5 locations as
intercrop in guava,coconut and cucurbits,
yielded 13.82 t/ha over the farmers
practice ‘Narsipatnam Local’ 5.28 t/ha.

Sree Vijaya’, a short duration tapioca
variety in rainfed uplands, yielded 22.5 t/
ha over the existing local variety of 9.5 t/
ha.

Chilli variety,“ LCA-625" (Red hot) recorded
51 q (34% increase) with vigorous canopy
and early bearing over the hybrid NBH-
Mahaveera (local practice) of 38 g/ha.

A CTCRI’s botanical / biopesticide
formulation ‘Shakthi” @ 5 ml./lit. in
tobacco nursery resulted in negligible
damage of seedlings by tobacco caterpillar
(1.71% seedlings damaged in sg.mt.area)
compared to un-treated beds (42% seedlings
damaged).

Tuberose hybrid ‘Prajwal’ resulted in 9.9 t/
ha over the local variety 5.8 t/ha. ‘Prajwal’
flowers are with high fragrance, quality,
better shelf life and marketed as both cut
and loose flowers.

Promoted commercial unit of Black Bengal
Goat, (a prolific breed for quality meat and
higher milk yield with twin kids in each
kidding) in different mandals of the district.

Krishi Vigyan Kendra, Kandukur

On farm Testing and Front Line
Demonstrations: During the year 2017-18,
a total of 4 on farm testings and four front
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line demonstrations on
technologies were conducted.

important

e Capacity building programmes: Training
Programmes on Milky mushroom
production, Value addition to millets, Value
addition to milk, techniques for healthy
livestock production, pro-tray vegetable
seedling production, value addition to fruits
and garment making, were organised.

Implementation of GOI’s Flagship and
developmental programmes

Swachh Bharat Abhiyan : As a part of on going
Swachh Bharat Campaign, the institute
organized several programmes at its
headquarters and Research Stations. With the
central theme of ‘Safai Ke Saath Kamaayi’,
the cleaning exercise carriedout in old CTRI
premises has led to generation of handsome
income of Rs. 4.4 lakhs, without incurring any
expenditure.

Mera Gaon Mera Gaurav : Mera Gaon Mera
Gaurav (My Village My Pride) is being
implemented at ICAR-CTRI, Rajahmundry. Seven
scientist teams have been formed and 28
villages adopted. Teams have regularly visited
the villages and given in-season advice from
time to time.

Sankalp Se Siddhi : In response to the Hon’ble
Prime Minister Sri Narendra Modiji’s clarion call
for New India Movement (2017-2022), the
‘Sankalp Se Siddhi’ programme was organized
at CTRI - KVK, Kandukur on 30.08.2017. On this
occasion, pledge for New India and for doubling
the farmers’ income by 2022 was administered
by Director, ICAR-CTRI, Rajahmundry.

Pulse Seed Hub : ICAR-CTRI has been identified
as one of the Seed Hub centres for pulses under
NFSM with an objective to increase indigenous
pulse production.

1. Produced 740 quintals of pulses seed from

CTRI Farm and farmers fields against the
target of 700 quintals.

ICAR - CTRI Annual Report 2017-18
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2. Developed the infrastructure for Pulses
Seed Hub viz., seed processing machinery,
renovation of machinery shed & seed
storage structure, construction of drying
yard etc.

Awards and Recognitions

Dr. D. Damodar Reddy, Director, ICAR-CTRI;
Dr. U. Sreedhar, Head, Division of Crop
Protection; Dr. K. Sarala, Head, Division of Crop
Improvement; Dr. M. Anuradha, Head, CTRI RS,
Kandukur; Dr. K. Suman Kalyani, Principal
Scientist; Dr. K. Prabhakara Rao, Scientist; Dr.
J. Poorna Bindu, Scientist; Dr. K. Baghyalakshmi,
Scientist and Dr. B. Hema, Scientist have been
honoured with prestigious awards/ recognitions
for their outstanding contribution in Science and
Technology.

Externally funded projects implemented
during the year

e Assessment of soil fertility and development
of on-line fertiliser recommendation system
for FCV tobacco growing soils of India
(Tobacco Board)

e Development of Distinctiveness,
Uniformity and Stability (DUS) guidelines for
FCV and Bidi tobacco (PPV &FRA)

e Gender specific adaptation programme in
response to climate change in Coastal Eco-
system (NICRA)

e Pulses Seed Hub for increasing the
indigenous production of pulses (DAC &FW)

e Development and evaluation of solar

thermal energy based FCV tobacco curing
systems (Tobacco Board)
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Tobacco, one of the important commercial
crops in India, grown in an area of 0.45 M ha
producing about 750 M kg and ranks second after
China in production and Brazil in exports. India
is known for its diversity in cultivation of
different tobacco types, viz., FCV, burley,
oriental, bidi, chewing, hookah, natu etc.
Andhra Pradesh, Karnataka and Gujarat are the
three important states cultivating 87% of the
tobacco.

Cultivation of tobacco is an important
source of livelihood, which provides direct and/
or indirect employment to about 45.7 million
people. During 2016-17, tobacco made a
significant contribution of Rs. 28,712 crores to
Indian economy in terms of excise revenue (Rs.
22,737 crores) and export earnings (Rs. 5,975
crores).Tobacco plays a potential role in meeting
the objective of the Government of India’s
policy of Doubling Farmers’ Income by 2022.

The Central Tobacco Research Institute was
established in 1947 at Rajahmundry under the
aegis of ICTC, Madras. The function of CTRI was
taken over by the Indian Council of Agricultural
Research (ICAR) in 1965. ICAR-CTRI has 6
regional stations located at Guntur, Kandukur,
Jeelugumilli, Hunsur, Vedasandur and Dinhata
and a research centre at Kalavacharla and Two
KVKs in East Godavari and Prakasam districts
of Andhra Pradesh. All India Network Project
on Tobacco with 4 main stations, 7 sub-centres
and 4 voluntary centres is under CTRI for
facilitating the multilocation testing and
development of location specific technologies
for different tobacco types grown in India.

ICAR-CTRI has been making impressive
research contribution to the tobacco sector in
the country. This institute immensely benefitted
tobacco farming community and all other
stakeholders by developing a number of
sustainable agro-technologies for tobacco
production and produce quality in India. The
ICAR-CTRI mainly focused on the development
of high yielding varieties suitable for different
agro-ecological situations and evolving viable
crop production and protection technologies,
conservation of natural resources and
production of pesticide-free tobacco was given

ICAR - CTRI Annual Report 2017-18

ICAR



@ d1e IH Bl, SUAR ¥ 89 SUIRT Gefel H Je
TR QAT ol / STARIAT 9 IUBRVN & FEIR Bl
AT rrfiehdr <7 S 2

1 BRI & fARad TEAITAR—AEISNRTE
g 9ISl & STed Ud Iyfd, fagervonaie warg
TAT B HIGH D QR FHRAD AATEDR Haradl
@ i ¥ famt T e yurnRal w7 Ayt
T I HaAY U BRI © | SR ISl
S Foll gOd 1 Ioll & oY defodd A,
ST URad, UTdqfad AAEF] & faRE] & Jae
T ST BRIhHI Dl YA fhar 737 difds
YF TR & foly TG SENT AMSIdS 8l
D |

ICSE

IMERT TRIT SRR A & g8ad & R
H YR TwITd, BT BH BIMGRS, AM™MUS a2
IRad WR W IRULAS I B ATARTID
TS JHY YA BRI ¢ |

fyer

JUTE &THT, SedTe JOTeT ToIT Tl o fafee=
TR & folg gafarvr #=A1qel |ad Sy drenfifsar
&1 fadmrT &R 2|

e

1. ®R¢ Ud i A dawardy, & YhRi Td I[oTe
H GUR AT oI Hatda Iaral W Hifeld g
AHRD ITTHET |

2. TR, ST TI T & debieuds SUANT
@ e &1 FHaI |

3. QW & TG I 97l &F & foy dwfeud
BAAT / BAA YoIferdi &l ggar |

4. TrENffHAT BT 9R TFoT e foio |

T[oTeRIT AT

ITEHIvIR—emRang frrafeRaa sl «®
& T

o BINBRD TCH & HH KR dlet TUIERIYUl THiTdy

& IUTE Bl FHAREd BRAT |

HP I Y - asgH aiftfe ufedes 2017-18

9f@%7  Introduction

due emphasis for increasing the exports. Also,
thrust was given for identifying alternative
crops/cropping systems that are next best to
tobacco, improving fuel-use-efficiency in curing
and improvising energy/ labour saving devices.

Further, the ICAR-CTRI has been providing
very crucial and exclusive services to the
farmers and other clients in terms of production
and supply of pure seed, analytical services and
in-season contingency advisory services. Owing
to the emerging issues such as energy saving
and alternate sources of energy, climate
change, management of natural resource
constraints, the research programmes are
reoriented appropriately to make tobacco
enterprise remunerative and profitable to the
farming community.

Vision

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 quality 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.

2. Coordination of tobacco research and
developing alternate usage of tobacco

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

4. Dissemination of technologies and capacity
building

Quality policy

ICAR-CTRI shall focus on:

e &nsuring production of “quality tobacco”
with reduced levels of harmful constituents
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e ¢&nhancing farm returns through innovative
interventions for sustainable resource use
and production efficiency

e &xploring and effective use of green energy
sources for FCV tobacco curing

e &xploiting tobacco for diversified uses
(Phytochemicals and value addition)

e Cffective technology transfer/consultancy
services to address the stakeholders’ needs.

RESEARCH PROGRAMMES
I. Tobacco cultivar development

(A) Developing tobacco varieties / hybrids
possessing higher leaf yield and resistance
to biotic and abiotic stresses to stabilize
productivity

(B) Tailoring of tobacco plant type for
optimizing the seed yield and
phytochemicals

(C) Production and distribution of foundation
seed of ruling tobacco varieties

(D) Germplasm resource management
(E) Biotechnology for tobacco improvement
II. Development of agro-technology for

sustainable tobacco production and
strengthening TOT

(A) Optimization of water and nutrient use for
productivity enhancement of different
tobacco types

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

(C) Post-harvest product management (PHPM)

(D) Analysis of socio-economics for
stratification and to formulate appropriate
strategies

(E) Technology outreach activities

ICAR - CTRI Annual Report 2017-18
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9ff®T  Introduction

Identification of alternative crops and
exploiting tobacco for alternative uses

Alternative crops to FCV and non-FCV
tobacco in different agro-ecological sub-
regions

Agro-techniques for higher biomass and
seed yield

Identification of potential phytochemicals

Management of resource constraints for
production efficiency and product quality

Evaluation of soil fertility, water quality and
plant nutrition constraints for tobacco and
their management

Soil quality and nutrient-use-efficiency in
relation to input management

Characterization of soil biota and use of
biofertilizers

Evaluation of tobacco leaf and product
quality

Integrated management of biotic stresses

Screening for host plant resistance to insect
pests and diseases

Development of IPM technology

Evaluation of new molecules and
formulations of pesticides for bio-efficacy

Monitoring of insect pests and diseases

Weather forecasting and its influence on
incidence of pests and diseases
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iffdl P Reafd 31.03.2018 &Y

STAFF POSITION AS ON 31.03.2018

B, ol T U5 MW Y I Raa ug
SI. | Category Sanctioned
No. Strength In Position Vacancies
ICAR-CTRI, RAJAHMUNDRY AND ITS RESEARCH STATIONS
1. | dsmi&  Scientific 54+1* 31+1* 23
2. dd-iid! Technical 136 89 47
3. | UM% Administration 67 41 26
4. | B FEID HHANI 156 108 48
Skilled Supporting Staff
ICAR-CTRI-KVK, KALAVACHARLA
1. | d=f@  Scientific 1 1 0
2. ddb-Tdl Technical 11 7 4
3. UeTA®  Administration 2 2 0
4. | HIA FEFD HHARI 2 2 0
Skilled Supporting Staff
ICAR-CTRI-KVK, KANDUKUR
1. | d=if®  Scientific 1 0 1
2. dd-dl Technical 11 0 11
3. I¥I=1d  Administration 2 0 2
4. | HIA FEID HHAR 2 2 0
Skilled Supporting Staff
* (3MRTHAUT) RMP position
T ¥ 2017—18 BT faxf faa=or
FININANCIAL STATEMENT FOR THE FINANCIAL YEAR-2017-18 _ - a8 &
Rs.in Lakhs
®. | @ 9y
. o Al Ep|
S. | Head of account Funds Expenditure
No. allocated
1 goinrd el & fory argam™
Grants for creation of Capital Assets (Capital) 36.00 25.46
2 qa 2 FETIdTl ST
Grants in Aid-Salaries (Establishment) 2300.00 2237.22
3 AT T : A
Grant in Aid -General 2915.25 2872.44
4 Ah AT (IS RITIATH AT+ IR
Grand total (Capital + Establishment 5251.25 5135.12
+ General+ TSP)
23 ICAR - CTRI Annual Report 2017-18



ORGANOGRAM

Secretary, DARE &
Director - General, ICAR, New Delhi

Committee

Research Advisory

'

Dy. Director - General (Crop Science),
ICAR, New Delhi

Quinquennial
Review Team

Institute Management
Committee

A 4 b 4

Divisions

Stations

[ Research ] [ Research ]

Crop
Improvement
—

Crop
| Production

Crop
> Protection
— Y

Crop

| Chemistry
& Soil

Science

v A4

Jeelugumilli
Hunsur
Vedasandur

Dinhata

BTRC,
Kalavacharla

L

—>‘Adm'n'strat'on AINPT
" I ] [ Main Centres KVK
Audit & [RajshmundryJ——[ Anand J > Kalavgcharla
" Accounts EG Dust.,a.P.I
[Shimoga].-[ Pusa ]
" PME Kandukur
s PME .
T cell AINPT ;Elt(as:;\
Sub-Centres 1 it
.| AKMU & Berhampur ||~ DinhataJ
V\LSJ - 4 -
Guntur |}~ Araul ]
R
= MSU = < b
RS Hunsur |- Nandya|]
Nipani [+

HP I Y - BANGH e uferdeer 2017-18

|

AINPT
Voluntary Centres

detugumi]-

- kanduiar]

[VedasandurJ—

=

24




V .#,af’_ f!

-_____

Cl{esearcb
Achievements




T, fee | gErR

l. () o, el /da”l & e

SMEAITAR—HICIARME BT G A IR
ORI U, O qAT A= UPR & ¥H & Ui
gfeRIferar / Afewar arel dwrdy, fhei /Hasi Bl
fIHT T HRAT 2 | THHET Tl IR—THHT T B
faff=1 Srel @ & ¥ |u= fby e faf=

1 Ree oA 2g wanfaa feei | vrdid! e
THITHE—2 B TR R+ B T IR AR gl
T A FI—FHHS Bk Niged Reflol Bl IRdd
far a1 | I8 ST U < dTer, Ufthel & ufa
AfFwr qerr Srond) uforE foret & forrat e
SRR d BTgfISIgoe™ gRT fhar T 8| 39
T UGS B URFRITA diel] FIIRI TT a§7 3fe
TRT B! AR H T, I S arel & 4
Jrafdre w1 96/ aut menRa Rerfadt § S+ &
foTg SNt =1 T =T b T B )

2, THEG, W AT ARG Aedd IJTHU
RIS & TERIFI WEel § RS < arel
GHH : TATSYAUICT & G URIETON H Yhirdl
TR, Bl Bl 15 YT (THINAR 51 F THABIR
61 TAT THHIST 38 A THHIST 41) Bl M dTel
AH # N & I B afHford far |

3. Y UQW B Hlell ARl @ oy ynddt
TG, BT Yo

feia e : afviae Redist 8q sy uesr o

Il T3l & TS deshAl & [TTe qr

QUG Jeidh oq A= I=Id IS derehHi

BT TIBNIU ST dTel TSl URIETOT 9l HheRe Rerd

Tobacco Cultivar Development

I. (A) Developing tobacco varieties / hybrids

Developing tobacco varieties and hybrids
with higher leaf yield, quality and resistance/
tolerance to various stresses is the prime
mandate of ICAR-CTRI. The salient findings of
various research projects executed in this area
in different tobacco production zones in FCV
and non-FCV are herewith presented.

1. Cultivars proposed for release: The
release proposal of FCV cultivar, TBST-2 (Fig.1)
was prepared and submitted to AP State Seed
Sub-Committee for Varietal Release. It is a high
yielding (2500 - 3300 kg/ha), aphid tolerant and
TMV resistant cultivar developed through
interspecific hybridization. It is proposed for
release to traditional black soils and rainfed
light soils of tobacco growing regions of Andhra
Pradesh for cultivation in residual soil moisture/
rainfed conditions.

2. Lines contributed to AINPT multilocation
trials: Atotal of 15 FCV entries (FCR 51 to FCR
61 and FCJ 38 to FCJ 41) were contributed to
AINPT multilocation trials for further evaluation
in the ensuing season.

3. Breeding FCV tobacco for black soils of
AP:

Varietal development: In order to assess the

performance and suitability of breeding lines

for black soils of Andhra Pradesh for their

further commercial release, various advanced

breeding lines were tested in replicated yield

Fig.1 : TBST-2

HP 3T - SANFH aMMiP Aferaeer 2017-18
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trials and row trails at Black Soil Farm, Katheru.
The details are given below.

e Out of three entries tested in a bulk yield
trial with check Siri, entries FCR-3 (2356
kg/ha) and FCR-17 (2250 kg/ha) were found
superior compared to Siri 2045 (kg/ha) for
cured leaf yield and grade index.

e Twenty two advanced breeding lines were
evaluated in two replicated yield trials
along with check Siri and VT-1158. The
entries V-5136 (2346 kg/ha) and V-5061
(2478 kg/ha) were found superior to checks
with respect to cured leaf yield and grade
index.

e Atotal of 368 lines were tested in different
row trials in black soil farm and the lines
with desirable leaf yield traits were
selected and advanced for further studies.

Maintenance of ABLs and CMS lines: A total of
165 ABLs and 87 CMS lines with six different
cytoplasm sources from N. tabacum, N.
undulata, N. plumbaginifolia, N. gossei, N.
suaveolens and N. megalosiphon were
maintained. In order to develop CMS parental
lines with high biomass potential, four crosses
viz., MS-58 x HDBRG, MS-58 x VT-1158, MS-58 x
A-145 and MS58 x TI-163 (all in BC9) were
affected.

Interspecific hybridization for yield and
resistance: Wild relatives are potential genetic
resources to develop new cultivars with yield
and stress resistance. Stable interspecific cross
derivatives developed at the institute using wild
Nicotiana species are evaluated under different
trials for their yield potentials. The results are
briefed below.

e Twenty advanced stabilized interspecific
cross derivatives evaluated in two
replicated yield trials. Eleven entries, TBST
Nos., 136, 139, 140, 143, 144, 146, 14 and
ABL-54, ABL-87, ABL-88, ABL-93 recorded
significantly superior performance with 17
to 36% increase in cured leaf yield and 15
to 37% in grade index over the best check,
Siri.

ICAR - CTRI Annual Report 2017-18
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e Thirty three promising entries with high
cured leaf yield potential, good plant type,
leaf number, plant height, cured leaf colour,
size and body as compared to check variety,
Siri in row trials were identified and
advanced for further evaluation.

Maintenance of interspecific cross
derivatives: A total of 79 stabilized aphid and
caterpillar resistant/tolerant advanced lines
having high yield potential, derived from crosses
involving N. tabacum as one parent and aphid
resistance donors viz., N. gossei, N. excelsior,
N. x benthamiana-repanda, and N. umbratica
as the other parents were evaluated and
maintained. Twenty five lines were identified
as uniformly TMV resistant on artificial
inoculation.

Resistance breeding: In ensuring the
resistance/tolerance to major diseases,
derivatives of different crosses and germplasm
lines were evaluated and results are mentioned
below.

e Black shank resistance: A total of 36
advanced breeding lines having resistance/
tolerance to black shank disease were
screened in black shank sick field and 24
lines were further selected based on the
suitability of plant morphology and
resistance.

e Tobacco Mosaic Virus: A total of 242 lines
including breeding lines, germplasm lines,
entries in different replicated yield trials
and F2s were screened for TMV resistance
and selfed seed collected from selected
resistant plants for maintenance.

4. Breeding FCV tobacco for Northern Light
Soils of AP

Varietal development in NLS: The progress
made towards the development of high yielding
FCV tobacco suitable to NLS of Andhra Pradesh
are enlisted below.

e Under on-farm trials conducted at NLS,
somaclones, Tobios-6 (2645 kg/ha) and FCJ-
11 (2480 kg/ha) recorded higher cured leaf
yield over check Kanchan (Fig 2&3).
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Fig.2: FCJ-11
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Fig.3: Tobios-6

e Six entries were tested for assessing yield
and quality along with two controls Kanchan
and LT-Kanchan in two bulk trials at
Jeelugumilli. The entries viz., FCJ-11 (2966
kg/ha), FCJ-15 (2917 kg/ha) and FCJ-7
(2625 kg/ha) recorded higher leaf yield and
grade index than Kanchan (2417 kg/ha) and
LT- Kanchan (2500 kg/ha).

e Atotal of 14 Advanced Breeding lines were
tested in a replicated yield trial along with
controls, Kanchan, CH-1 and LT- Kanchan.
Among these, two entries viz., RT 16-3
(2944 kg/ha) and RT-20-1 (2711 kg/ha),
were found superior in cured leaf yield
compared to control.

e Inrow trials, out of 80 advanced breeding
lines were assessed for yield and quality,
40 lines were selected for further
evaluation. In another trial, 49 advanced
breeding lines were raised and maintained.

5. Breeding FCV tobacco for Southern Light
Soils of AP

Soil moisture stress is a frequent
phenomenon observed in tobacco growing
regions in Southern Light Soils of Andhra
Pradesh. In order to develop resistant/tolerant
high yielding lines, selected genotypes are being
characterized for drought tolerance and pest
resistance.

e Atotal of 92 advanced breeding lines were
evaluated in a row trial with three controls
viz., Siri, VT-1158 and N-98.). Nineteen
Light cast lines viz., KB-18, KB-35, KB-45,
KB-47, KB-49, KB-51, KB-62, KB-64, KB-66,
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KB-67, KB-76, KB-77, KB-78, KB-79, KB-86,
KB-88, KB-89, KB-90 and KB-92 and a set of
eight medium cast lines viz., KB-32, KB-46,
KB-50, KB-52, KB-56, KB-60, KB-63 and KB-
70 were found superior in cured leaf yield
and selected for further evaluation.

A total of fifteen drought tolerant lines viz.,
Adcock, Bel-110, Coker-254, CM-12, GT-7,
MRS-3, NLS-2, NLS-3, NLS-4, NLS-5, Va-21,
Oxford-26, L-617, Cy-113 and Cy-118 were
raised and maintained for physiological
screening for drought.

In a hybrid trial, both fertile and CMS
hybrids of SH-1 hybrid were compared with
the popular check variety, Siri. SH-1 and
CMS SH-1 hybrids recorded an improvement
of 6 % in cured leaf, 3-4 % in bright leaf and
7 % in grade index compared to Siri.

Fourteen drought tolerant lines and one foot
rot resistant line and six F, crosses were
raised and seed collected for physiological
studies and further evaluation.

Aphid tolerant selections were screened
under artificial inoculation and a total of
60 tolerant selections were made for
further evaluation

Caterpillar resistant population was raised
and screened under artificial inoculation,
32 resistant plants were selfed for further
evaluation.

Breeding FCV tobacco for Karnataka Light
Soils

In order to increase the yield potential of

KLS tobacco, hybrids and advanced breeding
lines generated were tested in different trials.

In a bulk trial conducted, the hybrid KLSH-
10 (1545 kg/ha) performed better with
higher cured leaf yield than the checks,
Kanchan, FCH-222 and CH-3.

In a replicated yield trial 21 new crosses
synthesized using seven high yielding lines
were evaluated along with the checks
Kanchan and FCH-222. Among these, seven
crosses were found to be superior to check
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Kanchan in terms of green leaf yield and
cured leaf yield (2068-2227 kg/ha). In
another trial among the seven advanced
breeding lines developed from the crosses
involving Kanchan and Rathna with Coker
371G and NC 89, two entries viz., FCH 246
(18%) and FCH 248 (20%) were found to be
significantly superior over checks in terms
of all the four yield parameters.

TMV resistance: Among the 281 entries
screened for TMV resistance through
artificial screening, 9 Germplasm lines viz.,
FCH 157, FCH 159, FCH 161, FCH 162, FCH
165, FCH 196, COR 14, Bell N0.110 and SL
21, and thirteen IVT entries viz., FCR 41,
FCR 42, FCR 43, FCR 44, FCR 47, FCR 48
FCR 49, FCR 50, FCK 7, FCJ 33, FCJ 34, FCJ
35 and FCJ 37 found to be TMV resistant.

7. Breeding Non-FCV tobacco types

a)

b)

Irrigated Natu Tobacco (CTRI RS,
Jeelugumilli): Details of trials conducted
with the advanced breeding lines of
irrigated Natu tobacco for the leaf yield
improvement are given below.

A total of 13 entries were tested in a
replicated yield trial along with the check,
Kommugudem. Eleven entries are found to
be superior to the check. The entries viz.,
NF7-8 (1150 kgs/ha) and NF7-1 (894 kgs/ha)
were found superior among the entries with
higher cured leaf including Melimi and
Gulla grades against check Kommugudem
(795 kgs/ha).

Six natu MR Lines and twenty four advance
breeding lines were maintained during the
crop season for further use in breeding
programmes.

Burley Tobacco (BTRC, Kalavacharla): The
results of advanced burley breeding lines
evaluated in various trials to identify the
high yielding entries are briefed below.

In a bulk trial conducted for yield with four
lines (Banket-Al, YB-4, YB-19 and YB-22),
two entries, YB-19 (2295 kg/ha) and YB-22
(2265 kg/ha) were proved superior both in
terms of morphological and yield
characters.

ICAR - CTRI Annual Report 2017-18
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e Arvreplicated yield trail was conducted with
12 elite lines along with checks, Banket-
Al, and Burley-21. The entries YB-27, YB-
28, YB-29 and YB-31 exhibited superior
yields (2260-2540 kg/ha) among all the
entries tested.

e From 36 advanced breeding lines evaluated
in row trail, 20 homozygous lines were
selected for further assessment. Thirteen
CMS lines were maintained for their use in
breeding programmes.

¢) Chewing tobacco (CTRI RS, Vedasandur):
The promising breeding lines of chewing
tobacco developed at the station were
evaluated in various trials for their leaf
yield. Salient findings are given below.

Evaluation of promising selections for leaf yield:
In a bulk trial, F, populations of promising
selection, HV.2011-2 (3671 kg/ha) out yielded
the control Abirami (3050 kg/Zha) at CTRI RS,
Vedasandur as well as farmers fields at two
locations. In a pre-release bulk trial, promising
selection, HV.2009-3 (4617 kg/ha) proved
promising over check variety, Abirami (3196 kg/
ha) at CTRI Research Station, Vedasandur.

I. (B) Tailoring of tobacco plant type for
optimizing the seed yield and
phytochemicals

Tobacco is a rich source of phytochemicals
and produces substantial amount of seed which
can be utilised for seed oil production. The
results of the evaluation of advanced breeding
lines for seed oil are mentioned here.

In order to identify high seed yielding
breeding lines, two selections were evaluated
in a bulk trial with two controls, Bhagyalakshmi
and Abirami for seed yield. Among the two,
the Selection F.-2-2 (A.145 x Bhagyalakhsmi)
recorded higher seed yield (1600 kg/ha) and
cured leaf yield (3322 kg/ha).
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I. (C) Production and distribution of pure seed
of ruling tobacco varieties.

ICAR- CTRI is instrumental in producing and
supplying pure seed to the farming community
and paves the way to reap best harvest of the
produce. Also, an RF scheme is in operation for
producing and supplying pure seed of released
tobacco varieties to farmers.

On this front, breeders seed of seven FCV
tobacco varieties viz., Siri, VT-1158, Hema,
Kanchan, LT Kanchan, Rathna and FCH 222 and
14 Non-FCV viz., Abirami, 1-64 (Monnai),
Bhayalakshmi, Meenakshi, PV-7, Vairam, VR-2,
Kaveri, 1-737, KV-1, Abirami CR, Sangami,
Banket A-1, Jati and Motihari varieties were
produced at ICAR-CTRI and its Research Stations
for maintaining seed purity. Further, pure seed
of the parents of hybrids CH-1, CH-3 and
Kamatchi were also produced.

Seed production under RF scheme: Under the
Revolving Fund scheme of ICAR-CTRI, about
5,633 kg of truthfully labelled seed of different
varieties was issued to farmers through CTRI,
Rajahmundry and its Research Stations and
Tobacco Board (Fig.4).

I. (D) Germplasm Resource management

The ICAR-CTRI, as a National Active
Germplasm (NAG) site, is actively involved in
the management of cultivated tobacco
germplasm accessions and wild Nicotiana
species. Germplasm management activities
undertaken during the season are given below.

Fig.4: Seed production plot
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a) Acquisition: During the season, 1 exotic
FCV line was added to the germplasm.

b) Maintenance: The total genetic resources
being managed at ICAR- CTRI are 3370.
During the season, 1609 cultivated
germplasm lines comprising FCV, non-FCV,
rustica, and elite lines were maintained
under field condition. The elite lines
included released varieties, lines with high
seed bearing, CMS, high yield potential lines
etc. Also, 243 accessions of 56 wild
Nicotiana species, hybrids and early
generation crosses were maintained under
in vivo.

c) Characterization: Two entries LT Kanchan
(1C625211) and TBST-2 (1C625212) were
submitted and obtained National Identity
numbers from NBPGR, New Delhi. A core
collection with around 300 accessions was
created and characterized for around 25
morphological characters.

d) Conservation: All the germplasm
accessions maintained during the past five
years have been stored in deep freezers at
-10°C. The seeds of TBST-2 and LT Kanchan
were deposited with NBPGR, New Delhi.
Also, a sample of each line is stored under
ambient conditions.

e) Distribution: During the year a total of 25
accessions of both wild and cultivated
Nicotiana species were supplied to 12
different researchers/organizations.

| (E) Biotechnology for Tobacco Improvement

The advancements and developments in
biotechnology are being suitably exploited in
addressing the various issues in tobacco crop
improvement at the Institute. Some of these
include development and characterisation of
mapping population for important
phytochemicals, generation of DNA barcodes
and addressing the issue of harmful substances
in tobacco. Various details are given below.
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1. Molecular mapping of important tobacco
traits:

In an attempt to develop the molecular
maps of important tobacco traits viz., solanesol,
nicotine, seed oil etc., respective mapping
population involving diversified parents were
generated. Progress in the genotyping and
phenotyping of the parents and mapping
populations are given below.

Development and characterization of mapping
populations: For the development of mapping
populations i.e. Recombinant Inbred Lines
(RILS), 9 F1s and 3 mapping populations viz.,
HDBRG x BY 53, Candel x Nisnicotinony 121
and A 145 x Jayalakshmi (WS) were raised and
selfed seed collected. Thirteen dihaploid lines
were developed from five crosses were
maintained.

Nicotine RIL population phenotyping:
Nicotine content was estimated in the air cured
leaf samples collected from the nicotine
molecular mapping population and its parents.
One of the parent Candel recorded higher
Nicotine with 1.13% and other parent Nis-
nicotinony-121 has 0.91%. Whereas nicotine in
the mapping population found to be in the range
of 0.62-4.52%.

Solanesol RIL population phenotyping:
Solanesol content was estimated in the air cured
leaf samples collected during 2015-16 from the
solanesol molecular mapping population and its
parents. One of the parent HDBRG recorded
higher solanesol (2.30%) and other parent By-
53 has lower solanesol (1.70%) content.
Solanesol in the mapping population found to
be in the range of 0.5-4.90%.

Genotyping of a total of 500 lines belong
to Nicotine and solanesol population was
initiated with the identified polymorphic SSR
loci.

2. Amplification and sequencing of DNA
barcode loci: An attempt made to develop DNA
barcodes for the identification of tobacco wild
species. Based on the morphological and
taxonomical data 24 Nicotiana species belongs
to 13 different sections of sub genus rustica,
tabacum and petunioides were selected for DNA
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DNA Barcodes

N.tabacum

Fig.5: DNA barcodes of selective Nicotiana
species
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barcoding. In the selected lines amplification
and sequencing of intergenic space region of
trnH-psbA and hypothetical chloroplast open
reading frame 1 (ycfl) loci was carried out. The
resultant amplicon sequences were used for
developing species specific DNA barcodes, for
the identification of 24 Nicotiana species, using
DNA subway and BOLD systems (Fig.5).

3) Biogenesis and regulation of TSNA (Tobacco
Specific Nitrosamines) in Tobacco: TSNAs are
the carcinogenic constituents of the tobacco
smoke, generated through demythylation of
Nicotine. Itis known that CYP genes are actively
involved in the demethylation of secondary
metabolites. Hence, in order to study their
role in TSNA formation, CYP isoforms were
analyzed in the Nicotiana attenuata data base
using Gene Expression Omnibus annotation
tools. The study revealed that CYP genes viz.,
CYP82E2, CYP82E3, CYP82E4, CYP82E5 and
CYP82E10 are associated with the TSNA
regulation and differentially expressed in
various tissues. CYP82E10 found to have
relatively higher expression in root region with
more than five transcripts per million (TPM) and
whereas CYP82E1 confined to aerial parts of
the plant (precisely in the floral parts) with
around one TPM. CYP82E10 and CYP82E1 genes
found to have 96% similarity with N. attenuata
genes, ID NIATv7_g20333.t1 and ID
NIATv7_g36402.t1, respectively (Fig.6).

Expression of CYP82E1 and CYP82E10

CYPB2EL CYP82E10

Fig. 6: Expression analysis of CYP genes in
various parts of the Nicotiana attenuata
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of Agro-technology for
Tobacco

Production and

Il (A): Optimization of water and nutrient Use
for tobacco productivity enhancement

Alternative nutrient sources to provide
balanced nutrition for FCV tobacco in KLS

The second year field experiments were
conducted to evaluate the various alternative
nutrient sources for FCV tobacco in KLS at six
locations in farmer’s field (two trails in each
microclimatic zones i.e., dry zone, semi dry
zone and wet zone of KLS).

e \Various nutrient sources evaluated did not
show any significant difference with respect
to cured leaf productivity or bright grade
production in most of the locations in the
dry zone. Treatments combinations
involving 20:20:0 + Urea or A/S + SOP, CN +
SSP + SOP performed comparatively better
in semi wet and wet regions.

Permanent manurial trial on Motihari tobacco

Experiments under permanent manurial
trial at CTRI-RS, Dinhata, West Bengal are being
conducted to study the long term impact of
balanced fertilizer use on productivity of
Motihari tobacco.

e Balanced fertilizer regime consisting N, P
and K (112 kg N + 112 kg P205 + 112 kg K,0
/ha) maintained significantly higher
productivity of Motihari tobacco in terms
of green leaf yield, cured leaf yield and
first grade leaf yield as compared to
imbalanced fertilizer use

e The fertilizer regimes with one or two
nutrient omissions continued to result in
yield losses and hence represented
unsustainable practices.
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e Among all the nutrients, N proved to be
“a-must-add” nutrient for obtaining
optimum Motihari tobacco yield.

IIB. Evolving site-specific cultural
management practices in different agro
ecological sub-regions

Integrated management of Orobanche in FCV
tobacco

Field experiments were conducted in
Vertisols and Alfisols to control Orobanche
through an integrated approach. Significantly
lower Orobanche weight was observed with PEA
(post emergence application) of glyphosate and
was on par with neemcake to tobacco + PEA of
neem oil to Orobanche and neemcake
application to tobacco + PEA of Glyphosate at
50 days to tobacco.

e In Vertisols, significantly higher green and
cured leaf yields were recorded by
application of biocontrol agent (Penicillium
spp) which was on a par with neemcake
application treatments. Significantly lower
weights and infestation was recorded
wherever neemcake application was given.

e In Alfisols, higher green and cured leaf
yields were recorded by application of
biocontrol agent, neemcake application
@10g/ tobacco plant + biocontrol agent at
50 DAP and neemcake applied plots. In
another experiment where tobacco was
grown succeeding sesamum, infestation
was minimal in control whereas no
infestation was observed in neem cake
application to tobacco, glyphosate at 50
days to tobacco @ 25 g ai + neem cake
application to tobacco, PPl of
pendimethalin and application of
biocontrol agent. Herbicide glyphosate was
evaluated in vitro against Orobanche by
poisoned food technique at four different
concentrations of 5, 10, 20 and 50 ppm.
Among the different concentrations, seed
germination was inhibited with varied
degree of inhibition. These lab results
confirms the reduction in Orobanche
infestation due to post emergence spray
of glyphosate on tobacco in the field
experiments (Table 1)
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False maturity mitigation strategies in FCV
tobacco

Field experiments were conducted in bulk

plots at ICAR-CTRI, Rajahmundry, ICAR-CTRI RS,
Jeelugumilli and Kandukur for exploring possible
reasons for false maturity.

Under Vertisols, application of organic
manure (FYM) + balanced NPK and regular
inter-culture with complete weeding and
Orobanche removal recorded increased
cured leaf and did not express false
maturity. The ABL TBST-2 performed better
followed by cv.VT-1158 without false
maturity. The better performance of TBST-
2 is supported by higher SLW, LWR and
chlorophyll content.

Under irrigated Alfisols, application of FYM
+ balanced NPK (reco.) and FYM + (excess
N) rec.PK plots ; excess irrigation during
grand growth period and irrigation as per
schedule; decanal (2%) + pendimethalin
(0.3%); regular inter-culture performed
better and recorded higher GLY, CLY, GlI,
GI/CL(%) as supported by higher LAI, SLA,
LWR, LAR and also higher chlorophyll
content without false maturity symptoms

afersr 1 @ I @& 999 SY MY T, W ORI WHAv e siehrdied # fafi

SUERI | YHIfed Uaa aw T,

Table 1 : Orobanche infestation in tobacco succeeding sesame and sole tobacco as affected by

different treatments in Alfisols

Treatment Sesame -Tobacco Sole tobacco
% %
infestation infestation
Neemcake application to tobacco +
PEA of Neem oil 0.67 2.78
Neemcake application 0.0 2.22
Neemcake application to tobacco
and Glyphosate at 50 DAP 0.0 2.22
PPI of Pendimethalin 0.0 3.89
PEA of Glyphosate at 50 days to tobacco 0.67 3.89
Application of biocontrol agent 25 DAP 0.0 2.78
Control 1.67 6.11
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FHlcd & THSIoS § BNl qHIE, AmIRa  Climate risk management in FCV tobacco based

cropping systems in STZ of Karnataka

Feasibility of FCV tobacco cultivation in
rabi season in KLS: The crop growth and
performance was better during rabi 2016-
17 due to favorable environment and
comparatively hot and dry weather. Stem
borer as well as TMV incidence was noticed
to an extent of 30-50%. The number of days
taken for 50% flowering was around 65-70
days while the complete flowering took
more than 85 days. The green leaf yield
recorded was 6644 kg/ha while cured leaf
yield was 975 kg/ha.The maturity spots and
leaf puckering was very much absent with
uneven maturity. Seed yield was 25 kg/ha only
due to poor seed setting and chaffyness.

Influence of weather parameters on
productivity and quality of FCV tobacco:
Sunshine hours of July month indicated
positive correlation with the productivity.
Normal productivity is achievable with the
sunshine hrs of 3.5 to 4.5 hours /day, while
the same below 3.0 hours or above 7.0 hours
tend to decrease the yields. Sunshine hrs
and max. Temperature regimes showed
positive trends with cured leaf nicotine
while RH noon values showed negative
correlation with the nicotine levels.
However RH (Noon) had positive effect on
total sugars while the sunshine hours had
negative effect relationship with the
sugars.

Drought mitigation strategies in dry/semi
dry regions in KLS: The treatments
involving either starter dose of N
application in the form of calcium nitrate
(CN) @ 25 kg/ha or foliar nutrition of N and
K at 1% applied twice at 45 and 60 DAT and
their combination recorded significantly
higher productivity compared to control.
The maximum productivity and bright grade
production was observed with starter dose
of N application in the form of CN in
combination with potassium nitrate foliar
application twice during the crop period.
The cured leaf productivity enhancement
up to an extent of 19% and bright leaf >20%
was observed due to drought management
practices (Table 2).
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High density planting for optimizing
productivity under high density planting
in KLS: Cured leaf productivity enhanced
to an extent of 13 to 15 % by increasing
plant density to 22,222 plats/ha and 24,691
plants/ha from the currently recommended
population of 18,181 plants/ha. In case of
semi wet regions, the increase in the
productivity was maximum at the
population level 22,222 plats/ha (90 x 50
cm) with a productivity increase of 11%.

Il C. Technology adoption, evaluation and
socio-economics

Technology adoption and evaluation in NLS
and SLS of AP

_ . ' e Superior cured leaf yield was recorded in
o THIVA & R & A A e Ha Tobios-6 (2645 kg/ha) and FCJ-11 (2480 kg/
P VAT CIIAE—6 (2645 fHUT. /7.) T ha) over check Kanchan under evaluation
THRATO—11 (2480 fHIT. /2.) W 98k Su=IRd of ABLs
Il SUS St @ TR | _ o .
e Drip fertigation improved bright grade
_ o . .
o U Bhem 9 W O & ST ¥ 7.92% gléthurn by 7.92% with marked increase in
o gy g2 forad IRl # ff afg g2
. e The mean adoption of identified
ol gl Hearal § yge @l TS Urenfifd technologies was found to be 72.80
BT AT AR (I 72.80 (UTfreial (progressive farmers and 44.40 (other
T dm 44.40 (@ fHA) UM TAT 9 farmers) in SLS whereas it was 81.40
o SR ged! ARl H U 81.40 (STfereie (progressive farmers)and 64.20 (other
f3rTT) TN 64.20 (37 fFaT) &t fovar T | farmers) in NLS
aifer®dr 2 : SeHar, gaor Aot td SueiRa uwil I[Uraw UEel 9 OF@T IEE IOl

DT YHTT

Table 2 : Effect of drought mitigation strategies on productivity and bright grades and cured

leaf quality parameters

Treatment CLY Brights |Chemical quality parameters
(Kg/ha) (kg/ha) (L position)
Nicotine | Sugars | Chloride
(%) (%) (%)
T1: Starter dose 25 Kg CN/ha at planting | 2180 1457 2.66 21.8 0.25
T2: Mulching with paddy straw 2056 1322 2.19 22.0 0.20
T3: Foliar N&K nutrition @ 1% 45 & 60DAT| 2276 1434 2.38 19.8 0.28
T4: Treatments 1+2 2149 1376 2.66 21.1 0.23
T5: Treatments 1+3 2411 1588 2.80 20.9 0.22
Control (current practices) 2027 1324 2.60 22.6 0.23
C.D. at 5% 219 NS - - -
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Adoption gap exists with technologies viz.,
management of viral diseases and brown
spot in NLS where as in SLS area, adoption
gap exists with technologies viz.,
application of organic manures, balanced
N & K, lifesaving irrigation and management
of Orobanche.

Adoption of technology module consisting
of insitu green-manuring, balanced NPK
fertilization, Orobanche management and
pest management significantly improved
the farmer’s income in NLS and SLS areas

Gender specific adaptation programmes in
response to climate change in coastal eco-
systems

Gender specific adaptation programmes,
strategies and technological interventions
were identified in specified zones like fish
processing, preservation, value addition
techniques, diversified livelihood
programmes and marketing of these
technologies for fisher women to mitigate
climate change at Kothuru, Matlaplem and
Laksmipatipuram villages of Tallarevu
mandal.

Ten training programmes in fish processing,
preservation, value addition techniques and
post harvest technology were imparted.
Mass awareness programmes to the fisher
women and Self help groups were
conducted in collaboration with NGOs and
line departments.

A mechanical fish de-scaler was designed
which is under fabrication. The above
technology can be introduced at fish market
places, small scale retailers, fish processing
industries etc.

Tobacco Agridaksh: An online expert system

Knowledge base for tobacco weeds was
created with various attributes viz.,
scientific name of the weed, family, weed
description, control and its photo. The
client-side code was developed in
JavaScript for creating the pages and linked
to home page using Java as a front end
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application. It was uploaded in IASRI server
and linked to Tobacco - Agridaksh home
page (url: agridaksh.iasri.res.in)

Knowledge base for tobacco nutrient
deficiency was created with various attributes
viz., name of the deficiency, part affected (Top,
Middle, Bottom), visual symptoms, pre-
disposing factors, corrective measures,
recommended doses and symptom photos of the
deficiency. The knowledge base was created in
the form of tree structure and the client-side
code was developed in JavaScript for creating
the pages and linked to home page using Java
as a front end application. It was uploaded in
IASRI server.
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ITI. Identification of Alternative Crops and Exploiting
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[l1 A) Identification of potential phytochemicals

Characterization, Value Addition and
Utilization of Tobacco Seed Oil and its By-
products

Alternative uses of tobacco gained
importance in recent times to sustain the crop
for non-conventional and economically viable
application in food and industries.
Characterisation of tobacco seed oil revealed
that the content of oleic and linoleic acids ranged
from 9.2 to 13.6% and 72.5 to 79.1%, respectively.
Linolenic acid varied from 1 to 3.2% among the
varieties. The magnitude of oxidative changes
were nearly similar to that of sunflower oil. The
major tocopherols present in tobacco seed oil
are 3- tochopherol and tricontanol and its
contents varied in different types of tobacco
seed oil (150 to 350 ppm).

Seed oil refinement: Refining technology was
developed for tobacco seed oil with the final
colour of 12.0 (8Y,0.8R), low content of free
fatty acids (0.06%) and absence of phosphorus
in collaboration with IICT. Method for detection
of nicotine and TSNA were developed on LC-
MS/MS and their contents were below the
detection limits in the oil and de-oiled cake.

Pre-clinical toxicity evaluation: Acute Pre-
clinical toxicity evaluation of tobacco seed oil
(crude and refined) was carried out in SD rats
by NIN, Hyderabad. The tobacco seed oil (crude
and refined) administered orally to rats at a
concentration of 7 ml/kg body weight which
was 2.5 times higher than the Recommended
Dietary Intake(RDA) of oils, did not show any
adverse effect on any of the parameters
studied. No pre-terminal deaths were recorded
in any group of the animals and no significant
effects on body weight gain were recorded.
Clinical signs and behavioural activity were
normal. No gross necropsy changes were
observed in organs collected at the end of
experiment in any group of animals.
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Tobacco seed oil cake : The major polyphenols
present in tobacco de-oiled cake (TSC) are
chlorogenic acid (0.55 to 1.85 mg/g) and rutin
(0.47 to 3.22 mg/g). Among the micro-nutrients
zinc, manganese, copper and iron, iron content
was maximum and it varied from 24.5 to 1373
ppm among the TSCs. Heavy metals viz.,
cadmium, arsenic, mercury and cobalt are
absent whereas nickel content varied from 0.82
to 1.4 ppm. The crude fiber and total ash
contents varied from 17.20 to 27.23% and 0.98
to 1.82%, respectively among the TSCs. Among
soluble proteins, globulins were the major
fraction followed by albumins, glutilins and
prolamins. Total carbohydrate content varied
from 7.50 to 10.24% while total nitrogen varied
from 4.32 to 5.14% in the seed cakes. Tobacco
seed cake is fit for animal nutrition due to its
high protein content with the absence of
nicotine and tobacco specific nitrosamines.
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IV (A) Evaluation of soil fertility, water quality
and plant nutrition constraints for
tobacco and their management

Evaluation of soil fertility and development
of online nutrient recommendation system
for FCV Tobacco

In order to assess soil fertility in Northern
Light Soil of Andhra Pradesh, transect survey
was taken up to know the soil type, water
resources, cropping pattern and land use. Geo-
reference points were collected for digitization
of the area boundaries. The data on FCV
tobacco growing villages under NLS area was
collected and grouped according to the FCV
tobacco crop distribution. The information will
be used to soil survey, GPS survey and sample
collection during the study.

A pot culture experiment was conducted
to know the threshold level of Zn in tobacco
growing Alfisols. Eight soils with varying Zn
concentrations were created by spiking the
bulk soil with Zn and were treated with
standard field recommendation Zn level (Zn+)
and without the treatment (Zn-). The initial
zinc concentration varied between 0.49 - 4.72
Hg/g. The residual soil zinc levels varied from
0.49 to 2.12 pg/g. The difference between
applied Zn to residual zinc at highest dry matter
per plant varied from 0.59 - 0.61 ug/g. The leaf
concentration of zinc in the plant varied from
43.6 to 51.3 mg/kg without the treatment and
44.5-52.5 mg/kg with standard field
recommendation of Zn level. The positive
relationship was seen between % dry matter,
leaf Zn concentration and soil test value of Zn.
The research results will be used for establishing
the threshold values of Zn.
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Assessment of leaf quality of FCV tobacco
using hyper spectral remote sensing

Multi linear regression models developed for
leaf quality were validated using independent
data sets from the field experiment conducted
at ICAR-CTRI RS, Jeelugumilli (Fig.7) with
varying levels of N-P-K for further performance
and further fine tuning of the models. The
spectral data obtained from the field plots, leaf
chemical quality data from laboratory analysis
and models developed for non-destructive
estimation using hyper spectral reflectance
data were evaluated for chlorophyll, nicotine
and reducing sugars. The actual values of total
chlorophyll content, nicotine and reducing
sugars were validated with predicted values
from the developed models. The analysis is
depicted in Fig.8.

Potassium management strategies for rainfed
tobacco in Karnataka Light Soils

The third year replicated field trail was
conducted during 2016-17 crop season to
evaluate the different K,O levels with varied
split applications for optimizing the
productivity and enhancing bright grade
production in KLS. Application of 120 kg K,0/ha
in 4 splits (10, 25, 40 and 55 DAT) recorded the
maximum cured leaf yield (7.7%) and top grade
equivalent yields (14.4%) and was significantly
superior to the same dose applied in one split
application only as basal followed by 120 kg K,0
(3 splits) or 90 kg K,0 (4 splits). Higher split
application of K also significantly enhanced the
K content in the cured leaf.

i : .' ~ S i 2
Fig.7: Field view of the experimental
plots
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Fig.8: % Nicotine and % Reducing sugars in the leaf
(Actual and predicted)
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IV (b) : Soil quality and nutrient use efficiency
in relation to input management

Effect of tobacco stem biochar and synthetic
Zeolite on N and K leaching losses

A field experiment with flue cured tobacco
(Kanchan) was conducted at CTRI-RS,
Jeelugumilli in NLS region for second year during
rabi 2016-17 to evaluate the efficacy of
different organic and inorganic soil
amendments. The treatments include two
organic soil amendments (1 t ha* Tobacco Stem
(TS) Biochar) and (0.5 t ha! TS Biomass)
combined with 100% RDF, inorganic amendment
(250 kg ha* Synthetic Zeolite(SZ) with 100% RDF,
adjusted dose of N and K + TS Biochar 1 t ha?,
combination of both organic (1 t ha* TS Biochar)
and inorganic (250 kg ha* SZ) soil amendments
with 100 % RDF , 100 % RDF alone, combination
of TS Biochar and SZ alone, and un amended un
fertilized control.

Application of TS Biochar + 100% RDF and
TS Biochar+SZ+100% RDF caused a significant
increase in green leaf yield and cured leaf yield
compared to the 100% RDF. The relative yield
of soil amendments ranged from 96 to 114% of
the yield obtained with 100 % RDF. Maximum
total nitrogen and potassium uptake (65.93 and

Table 3 : Effect of soil amendments on cured leaf yield and nutrient recovery efficinecy of FCV

toabcco
Treatments Cured leaf ARE, % ARE, %
yield (kg ha™)
T1 2072 30.96 51.48
T2 2355 39.19 59.91
T3 2088 33.37 54.90
T4 2309 39.11 58.04
T5 2015 31.19 52.83
T6 1995 28.74 51.74
T7 844
T8 752
CD(p=0.05) 185

T1- 100% RDF; T2- 100% RDF + 1 t ha! tobacco stalk biochar (TS Biochar) ; T3- 100% RDF + 250kg
ha?! synthetic zeolite (SZ) ; T4- 100% RDF + 1 t ha! TS Biochar + 250kg ha* SZ ; T5- 100% NPK +
0.5 t ha' Tobacco stalk biomass (TS Biomass) ; T6- Adjusted RD of N and K + 1 t ha! TS Biochar
; T7-1tha! TS Biochar + 250 kg ha' SZ ; T8 - Un amended and unfertilized cropped control.

HP I Y - asgH aiftfe ufedes 2017-18
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114.85 kg ha'V) and recovery efficiency (39.14
and 59.91 per cent) by tobacco was observed
with 100% RDF+1 t/ha TSB (Table 3).

The pH of soils treated with soil
amendments alone without fertilizer was
greater than its value for the combination of
fertilizer and soil amended treatments,
indicating the liming effect of soil amendments.
Application of soil amendments improved the
available potassium status in 0-15 cm and 15-
30 cm soil depths. Microbial population viz.,
bacteria, fungi, actinomycetes, were improved
under TS Biochar amended soils. Maximum CMI
of 129.6 at 0-15 cm depth was recorded with
100% RDF+1 t ha* TS Biochar (Fig.9). The FTIR
spectrum indicates the lignocellulosic nature
of TS Biomass coupled with various polar
functional groups which may develop negative
charges and participate in the adsorption of
cationic molecules (Fig.10). The presence of
functional groups such as the carboxyl and
hydroxyl groups suggest that tobacco stalk
biochar could have possibility to be used as a
soil amendment for improving the cation
exchange capacity and as a potential absorbent.

Abiotic stress management interventions for
climate resilient flue cured tobacco
production in SLS Domain of A.P.

Effect of soil amendments on flue-cured
tobacco grown in SLS conditions

A field experiment was conducted at CTRI
RS Research Kandukur to study the influence of
new generation soil amendments (zeolite,
biochar and hydrogel) on productivity and

oo
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Fig.9: Effect of soil amendments on carbon
mangaemet index (CMI) in surface layer (0-15
cm) of FCV tobacco grown Alfisol
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quality of flue cured tobacco. Application of
zeolite, biochar and hydrogel showed more
cured leaf yield and grade index compared to
control. Soil moisture content in the root zone
is more in soil amendments applied treatments.

Effect of nutrients and plant growth hormones
on productivity of flue-cured tobacco: To
study the possibility of increasing productivity
by foliar application of nutrients, results
revealed that foliar application of Gibberellic
acid @ 50 ppm during grand growth period
performed better compared to other foliar
feeding treatments in enhancing the
productivity of flue-cured tobacco.

Effect of enhanced plant population on
productivity and quality of tobacco

A field trial was conducted with the
treatments to study the effect of enhanced
plant population on productivity and quality of
tobacco. Results revealed that higher yield was
recorded with dense planting (40,000 plants/
ha) compared to normal planting (23,670
plants/ha). There is difficulty in performing
intercultural operations with 50 X 50 spacing.
Increased level of fertilization from 60:60:60
to 90:90:90 kg N, P,0, and K,0/ha increased
the yield in dense planting.

Effect of different methods of irrigation on
yield and quality of tobacco

A field trial was conducted with different
methods of irrigation (No irrigation, flat bed
method, furrow, alternate furrow, sprinkler and
perfo mehod) to study their effect on water
use efficiency, yield and quality of tobacco.
Among the different methods of irrigation
tested relatively higher yield was recorded with
flat bed and furrow irrigation. Higher water use
efficiency is recorded with alternate furrow,
sprinkler and perfo methods of irrigation.

IV (C): Solar energy management strategies
for curing FCV tobacco

To harness the solar energy for curing FCV
tobacco, a modified traditional curing barn
having the polycarbonate roof as a solar en-
ergy collector with metal sheet over the barn
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Fig.11: Modified curing barn with polycarbonate
roof chamber
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as an absorber was designed with a chamber
volume of 645 cft and used for curing supple-
menting with wood during night hours in com-
parison to traditional barn (Fig.11). The rise in
temperature (up to 6°F) was observed inside
the barn with polycarbonate roof chamber. A
consistent higher temperature was recorded in
upper tiers and it maintained during evening
hours compared to conventional barn. Wood
consumption per one kg cured leaf was 3.13 kg
with poly carbonate roof against 4.39 kg in
traditional barn. About 29% fuel wood was saved
with polycarbonate roof barn compared to tra-
ditional barn (Fig.12).

Agri. biomass briguette making facility was
established to prepare biomass briquettes us-
ing locally available crop residues viz., redgram
stalk, bengal gram husk and tobacco stems to
supplement the wood fuel for FCV tobacco
curing.

IV (D). Evaluation of tobacco leaf and Product
Quality

Chemical constituents for smoke flavor in
different tobaccos

A. Neutral volatile aromatic compounds in
chewing tobacco

Ten varieties of chewing tobacco were
obtained from CTRI research station,
Vedasandur. Nearly sixty neutral volatile aroma
compounds (NVAC) were identified among the
10 varieties of chewing tobacco. The NVAC
identified in different chewing tobacco were
grouped in different classes based on their
structure. The compounds identified were the
degradation products of carotenoids,

Wood Weight (Kgs)

Yellowing Colour Fixkng  Lamina Drying  Midrib Drying

Curing Stages

Fig.12: Stage-wise wood consumption (kg)
during curing
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thunberganoids, neophytadiene, terpenoids,
phenylalanine metabolite compounds and
Maillard reaction products. Maximum formation
of NVAC was observed in the variety Kaviri.
Smoke cured varieties were showed low levels
of NVAC.

B. Leaf surface cuticular compounds in
tobacco

Estimation of leaf surface cuticular
compounds of tobacco were standardized on
GC-MS. Leaf surface chemicals (LSC) were
estimated among the wild species (N. gluca, N.
otophora, N. plumbginefolia, N. rependa, N.
nesophila, N. gossei, N. velutina, N.
occidentalis, N. megasipholone and N.
sylvestris), tobacco cultivators grown in Katheru
farm (TBST-2, VT 1158, Kanchan, Jatichama,
Vedaganga, Viswanath, Siri) and Jeelugumilli
(CH3).

The main leaf surface chemicals are
cembrenoids. Among the cembrenoids, the
major chemicals are duvatriendiols, cenbrenois,
abienol, thunberganol, solanoneandnor-
solanadiones. Among the wild species, N.
rependa showed maximum of the cembrenoids
followed by N. otophora. Among the varieties
VT1158 showed maximum quantity of
cenbrenoids (23 pg/cm?).
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V (A) Monitoring of insect pests and diseases

Survey for assessment of insect pest incidence
in tobacco and tobacco based cropping
systems of CBS and SBS

Among the 30 FCV tobacco nurseries
surveyed 37 % nurseries were infested with
tobacco caterpillar, Spodoptera litura and 87
% nurseries with whitefly, Bemisia tabaci. The
average infestation of caterpillar and whitefly
within the infested nurseries was 8.6 and 2.4 %
respectively. Tobacco planted crop was also
surveyed in 15 villages of which about 90 % were
infested by leaf curl caused by whitefly Bemisia
tabaci and 65 % were spotted with budworm
Helicoverpa armigera. The average infestation
of major insect pests of tobacco viz., aphid
(Myzus nicotianae), budworm (Helicoverpa
armigera), caterpillar (Spodoptera litura) and
leaf curl caused by whitefly, Bemisia tabaci in
the infested fields was 7.6, 4.2, 4.8 and 11.6%.

Survey for Root-Knot Nematodes associated
with FCV tobacco

Intensive survey for the association of
nematodes with FCV tobacco grown in KLS
region was made and the results revealed the
presence of following plant parasitic nematodes
viz., Meloidogyne spp., Rotylenchulus
reniformis, Helicotylenchus spp., Pratylenchus
spp., and Tylenchus spp.in main field tobacco
crop. Maximum mean population of root knot
nematodes were found in Periyapatna region
followed by Hunsur, Arkalgud and H.D.Kote.
Reniform nematodes, though found in large
numbers in soil samples are not as pathogenic
as root knot nematodes to tobacco.

V (B) Development of IPM technology

Bio-efficacy and field evaluation of new
insecticides against tobacco pests

A. Evaluation of new insecticides against
Spodoptera litura Fabricius in tobacco
nurseries

An experiment was conducted in tobacco
seedbeds to evaluate a new insecticide

ICAR - CTRI Annual Report 2017-18
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novaluron+ emamectin benzoate 6.15 SC for its
efficacy against tobacco caterpillar, S.litura in
tobacco nurseries. Emamectin benzoate 5 SG
@ 0.0025% recorded least seedling damage
followed by novaluron + emamectin benzoate
6.15 SC @ 0.012%.

B. Persistent residual toxicity of novaluron
+ emamectin benzoate 6.15 SC against
S.litura on tobacco

A trial was conducted to understand the
persistent toxicity of novaluron + emamectin
benzoate 6.15 SC on tobacco. Emamectin
benzoate and chlorfenapyr were the most
persistent insecticides, which gave cent per
cent mortality of S.litura till 6 days after spray
(DAS). Novaluron + emamectin benzoate and
novaluron were persistent for 4 days. The mean
persistent toxicity was highest (75.13) in
emamectin benzoate followed by chlorfenapyr
(71.71) and novaluron+emamectin benzoate
(69.13). Similarly the persistent toxicity index
was also highest (1202.08) in emamectin
benzoate followed by chlorfenapyr(1147.36)
and novaluron+emamectin benzoate (1106.08)
(Fig.13).

C. Field efficacy of new insecticides against
tobacco budworm, Helicoverpa armigera
Hubner on FCV tobacco

A field experiment was conducted to
evaluate insecticides viz., chlorantraniliprole
25 SC @ 0.0075 %, spinosad 45 SC @ 0.018 %,
cyantraniliprole 10 OD @ 0.018 %, flubendiamide
48 SC @ 0.012 % and novaluron 10 EC @ 0.01 %
against tobacco budworm, Helicoverpa
armigera on FCV tobacco. Least damage was

Fig.13: Evaluation of novaluron + emamectin benzoate 6.15 SC in tobacco nurseries
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flubendiamide. Highest cured leaf yield (2800
kg/ha) was recorded in spinosad treatment
which was found to be on a par with all other
treatments except cyantraniliprole (2490 kg/
ha) and novaluron (2440 kg/ha).

D. Management of ground beetle,
Mesomorphus villiger Blanch in FCV

tobacco
To manage ground beetle, a field
experiment was conducted with

chlorantraniliprole 0.4 GR @ 0.484, 0.726 &
0.968 g/plant along with chlorantraniliprole 25
SC @ 0.0075 % in transplant water, imidacloprid
200 SL @ 0.005 % in transplant water and foliar
spray of tray seedlings 1 day before
transplanting with chlorantraniliprole 25 SC @
0.0075 % (Fig.14).

Chlorantraniliprole 25 SC @ 0.0075 % in
transplant water (7.01 %) and imidaclorpid 200
SL 0.005 % in transplant water (11.99 %)
remained on a par with each other as shown by
transplants mortality. Tray seedlings treated
with chlorantraniliprole 25 SC @ 0.0075 % a day
before planting recorded highest cured leaf
yield (2580 kg/ha) followed by
chlorantraniliprole 25 SC @ 0.0075 % in
transplant water (2520 kg/ha) and imidacloprid
200 SL 0.005 % in transplant water treatment
(2480 kg/ha) (Fig.15).

E. Management of tobacco whitefly, Bemisia
tabaci Gennadius a vector of tobacco leaf
curl virus disease

An experiment was conducted to assess the
efficacy of some promising insecticides against
whitefly in chemical control module and
integrated module (chemicals + barrier crop

Fig.14: Ground beetle, Mesomorphus villiger and
seedling damage after transplanting
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Fig.15: Tray seedlings treatment with
chlorantraniliprole 25 SC and healthy tray
seedling after transplanting
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sorghum). The chemical control module (CCM)
comprising of four foliar sprays with
thiamethoxam 25 SG @ 0.005 %, pymetrozine
50 WG @ 0.02 %, flonicamid 50 WG @ 0.02 %
and imidacloprid 200 SL @ 0.005 % at 10, 25, 40
and 55 days after planting (DAP) in comparison
with integrated module with sorghum as barrier
crop around tobacco and three foliar sprays with
flonicamid 50 WG @ 0.02 %, pymetrozine 50
WG @ 0.02 % and imidacloprid at 10, 25 & 40
DAP. Integration of barrier crop and three sprays
of insecticides could protect FCV tobacco from
leaf curl virus disease transmitted by white fly.
The mean leaf curl infected plants was least (2
%) at the end of the season in integrated module
followed by chemical control module (2.6 %) as
against 8.8 % in FCV tobacco with sorghum
border and 12.6 % in control plot. The mean
whitefly population/ plant was also found to
be significantly less in integrated module
followed by chemical control module compared
to FCV tobacco plot with sorghum border alone
and check plots.

F. Validation of integrated management
module for sucking pests in FCV tobacco

An experiment was conductedin NLS (Kotha
Kannaya Gudem, Farmer’s Field) to validate
integrated management strategies against
sucking pests viz., whitefly, Bemisia tabaci
Gennadius a vector of leaf curl disease and
tobacco aphid, Myzus nicotianae Blackman, a
vector of CMV disease.

Three treatments were imposed viz., IPM:
Tobacco with two rows sorghum border crop +
Application of 2 % NSKS @ 10 and 35 Days after
planting + Foliar spray with pymetrozine 50 WG

Table 4 : Population of whiteflies in different modules

Treatment Mean No. of whiteflies /plant
Days after planting (DAP)
10 20 30 40 50 60

IPM 1.10(1.21) | 0.92(0.85) 0.59(0.34) | 0.76(0.57) 0.48(0.23) | 0.43(0.19)
CC 1.20(1.45) | 0.65(0.43) | 0.48(0.23) | 0.60(0.36) 0.50(0.25) | 0.39*(0.15)
FMC 1.14(1.30) | 1.48(2.21) | 1.18(1.40) | 1.60(2.56) 1.57(2.45) | 1.10(1.20)
S.Em % 0.05 0.06 0.04 0.05 0.04 0.05
CD (p=0.05) NS 0.17 0.16 0.15 0.12 0.14
CV% 14.31 17.98 19.40 15.99 15.06 18.45
HP I Y - asgH aiftfe ufedes 2017-18 56
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@ 0.02% at 20 DAP and Flonicamid 50 WG @
0.02 % at 45 DAP; CC: Scheduled application
of insecticides @ 10, 25, 40 and 55 DAP with
thiamethoxam 25 WG @ 0.005 %, pymetrozine
50 WG @ 0.02 %, flonicamid 50 WG @ 0.02 %,
and imidacloprid 200 SL @ 0.005 % and FMC:
Farmers method of Control in FCV tobacco.
During the season aphid infestation was negli-
gible and the incidence of CMV was also negli-
gible. As regards whitefly population and the
LCV disease incidence, it was least in CC plot,
followed by IPM plot both of which were sig-
nificantly less than FMC. The population of
whitefly ranged from 0.43-1.10/plant in IPM
plots, 0.39-1.20/plant in CC plot and 1.10-1.60
in FMC plot (Table 4). Per cent leaf curl infected
plants were highest (14.2 %) in FMC plot as
against 2.2 % in IPM plot and 1.86 % in CC plot.
Nesidiocoris tenuis population was also highest
in IPM plot (8.2/ plant). The predator
population was highest in IPM plot (Fig.16).

G. Monitoring and management of
insecticide resistance in tobacco
caterpillar, Spodoptera litura Fabricius

Bioassay tests were conducted against
S.litura Rajahmundry and Kandukur populations
by leaf dip method with eleven insecticides and
the data was subjected to probit analysis.
Results indicated that (i) All the insecticides
showed concentration dependent mortality in
39 and 4" instar (30-40 mg weight) and indicated
the uniformity of test population. (ii) Chi-square
values indicated good fit of probit regression
and heterogeneity was absent in tested
population.

Studies with Rajahmundry strain indicated
that most of the regression slopes for LC, of

Mean population/ plant
L
o
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Fig.16: Population of natural enemies on sorghum border crop in IPM module
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test insecticides were significantly different
from each other except emamectin benzoate,
flubendiamide, spinosad, novaluron and
chlorpyriphos. Forpopulation from tobacco
nursery, based on LC, value, emamectin
benzoate (12.34 ppm) was the most toxic
insecticide followed by chlorantraniliprole
(24.94 ppm), chlorfenapyr (36.31 ppm) and
flubendiamide (50.34 ppm). In population from
tobacco planted crop also, based on LC_, value,
the order of toxicity is as follows: Emamectin
benzoate > chlorantraniliprole > chlorfenapyr
>flubendiamide> acephate> novaluron>
spinosad> thiodicarb> cyantraniliprole.

Studies with Kandukur strain indicates that
most of the regression slopes for LC,, of
different insecticides were significantly
different from each other except emamectin
benzoate, flubendiamide, lufenuron and
chlorpyriphos. Based on LC_; value, emamectin
benzoate (14.17 ppm) was the most toxic
insecticide followed by chlorantraniliprole
(29.65 ppm). Chlorfenapyr (50.05 ppm) and
flubendiamide (49.95 ppm) were less toxic than
emamectin benzoate.

H. Compatibility of new insecticides with
selected fungicides against tobacco
caterpillar, S.litura.

Studies were conducted to evaluate the bio-
efficacy and compatibility of certain new
insecticides with fungicides alone and in
combination against S.litura on Flue Cured
Virginia (FCV) tobacco. Emamectin benzoate 5
SG @ 0.5 g/I, chlorantraniliprole 18.5 SC @ 0.3
ml/l and chlorfenapyr 10 SC @ 1 ml/I achieved
cent percent mortality within 24 hours after
treatment (HAT) and were at par with one
another. These were followed by spinosad 45
SC @ 0.4 ml/ | and flubendiamide 48 SC @ 0.25
ml/ | which gave 82.76 % and 43.33 % mortality
respectively.

Emamectin benzoate 5 SG @ 0.5 g/ | in
combination with copper oxy chloride showed
100 per cent mortality in 48 hours. Observations
also suggest that the best performing
insecticides in combination with fungicides tend
to show slight antagonistic effect, reducing
their toxicity except for chlorfenapyr

58



Sifdd ¥ &1 WHIGT Taer  Integrated Management of Biotic Stresses

4 3 @12 @ /A gfg Fame deaee
B & BRI A &A1 & a1 Y 91a uforerd Arcdan
T R H T R

7. TSR URNfeHdr vh, vl faifeas (s
€ BM) caIR W P Wd H BN 9d <id Yo
UM & Yag9 8] ¢ HIBANDI DI JHIGHIRGT

T H @id WA IM FA BRA dTed
BISCIIYIRT URRICHT Th. UL AdifearT &
g M uRaer # Ay @rer Jah-iid & Aegq |
W HIGATYD] BT IR I~ ATGUERN 100, 250,
500 T 1000 UTHIUH & 1T Hedidh fdhar T |
ARSI + HepTold T YD RI YTl 1T Ffdh
A 100 YT R AT FHadl @ g B 100%
=T foha, s9@ 91 @7 R 1000 WIHITH TR
HHIT: TS + HpTolg qIT ATgATGRAT S +
Hprolg &7 BT 21 o9 fh PR alcmi‘lcrolmss
PR BZSTIATSS TAT TSTRIRSIST 1000 HrdTeH
AT R W HH GHTE 1Y Y |

T TN ¥, FEI0T SWRA & R d18 DAl
+ Hplolg 60 Segoll @ 0.3% & fosdE T
v feda & 10 faT arg g foedE a1 W)
T # SIfrmaH 8257 Ufaerd @ HHI MW 7 &R
D 918 BT W A8 + Hplolg 72 Sl
@ 0.2% (66.18%) T <&l B | AfHIA IT=RT
Il SUST (3,233 fh.3T. /B.) BAIfASH + Hblod
60 Seoll @ 0.3% ¥ &S fhT T, $ASD 18 Bl
WM HeToldTgel + Heplold 68 Teogul @ 0.2%
(3,040 fhAT. /7)) TAT ATSHIGATA + HPIo 72
SIW @ 0.2% (2,972 fH3M. /) fSSHIa &1 =T

combinations (Fig.17). Novaluron 10EC @ 1 ml/
I and lufenuron 5.4 EC @ 1.2 ml/ I, being growth
regulator insecticides were slow in achieving
100 per cent mortality even after three days.

I. Efficacy of new fungicides for the
management of black shank disease in
main field caused by Phytophthora
parasitica f.sp. nicotianae (Breda de
Haan) Tucker.

Six fungicides were evaluated in vitro
against Phytophthora parasitica f. sp.
Nicotianae causing black shank disease of
tobacco by poisoned food technique at four
different concentrations 100, 250, 500 and 1000
ppm. Fenamidone + mancozeb was highly
effective as it checked 100% growth of fungus
even at 100 ppm followed by metalaxyl +
mancozeb and cymoxanil + mancozeb at 1000
ppm concentrations, respectively. Whereas,
copper oxychloride, copper hydroxide and
azoxystrobin were found to be less effective
even at 1000 ppm concentration.

In the field experiment, spraying
fenamidone + mancozeb 60 WG @ 0.3 %
immediately after appearance of symptom and
10 days after first spray recorded maximum per
cent disease reduction of 82.57 followed by
metalaxyl + mancozeb 72 WP @ 0.2 per cent
(66.18 %). Highest cured leaf yield was recorded
in fenamidone + mancozeb 60 WG (3,233 kg/
ha) @ 0.3 % followed by metalaxyl + mancozeb
68 WP (3,040 kg/ha) @ 0.2 % and cymoxanil +
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Fig.17: Bioefficacy of Chlorfenapyr 10 SC alone and in combination with fungicides
against S.litura
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mancozeb 72WP (2,972 kg/ha) @ 0.2 % spray.
The study clearly indicated the economic
advantage of using fenamidone + mancozeb
spray @ 0.3 % at disease appearance and 10
days after first spray in getting a C:B ratio of
1:2.78.

J. Evaluation of Trichoderma viride
formulations for the management of soil
borne fungal diseases in FCV tobacco
nursery

Soil-borne fungal diseases in tobacco
nursery caused by Pythium aphanidermatum
(Edson) Fitzpatrick and Phytophthora parasitica
f. sp. nicotianae (Breda de Haan) Tucker are
serious problems for the successful production
of quality FCV tobacco seedlings. Two
formulations of Trichoderma viride were
compared with two recommended chemical
fungicides using dual culture plate technique.
Since T. viride is fast growing, they overgrew
the pathogens with increase in the incubation
period.

In the nursery experiment, neem cake
formulation of T. viride @ 30 g/m? was quite
effective by recording 68.80 % disease index
while the same @ 20 g/m? recorded 52.59 %.
Talc formulation could achieve only 44.39 %
when used @ 30 g/m?. The check fenamidone+
mancozeb recorded 72.44 % disease index.
Higher numbers of transplantable seedlings
were recorded in T. viride with neem cake (788/
m?) @ 30 g/m? followed by fenamidone +
mancozeb (733/m?) @ 0.3 %. Bio- agent (T.
viride) enriched with neem cake @ 30 g/m? also
enhances root and shoots length when applied
as soil application.

K. Demonstration on management of black
shank disease of tobacco with new
fungicides under sick field conditions

To study the influence of fungicides on
severity of black shank under on-farm conditions
of Northern light soils, a field demonstration
was conducted in three black shank sick fields
at Devarapalli Mandal, West Godavari district.
Fenamidone + mancozeb @ 0.3 % at plant base
@ 75-100 ml per plant immediately after
transplanting as spot application did not show
any disease symptoms even after 40 days of
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transplanting. Whereas spot application of
copper oxy chloride @ 0.2 % was effective upto
30 days of transplanting but symptoms revived
within 40 days of transplanting (5.89 %) although
the disease intensity was less than that of
untreated plants (18.02 %).

Evaluation of insecticide application
technology for effective spray coverage on
FCV tobacco in NLS

A. Evaluation of battery operated sprayer for
spray fluid requirement, spray characters
and insect pest infestation on FCV
tobacco

Battery sprayer operated under medium
and high pressure conditions through three
nozzles viz., single, double and round nozzle
was compared to Hi-tech sprayer- single nozzle
at the discharge rate of 550 ml/min, operator
speed 3.6 to 4 kmph and 50 cm above crop
canopy. Spray fluid requirement through
battery sprayer under high pressure varied
considerably from 760 to 1200 I/ha through
different nozzles as against 280 I/ha with Hi-
tech sprayer through duro mist nozzle @ 550
ml/ min at 30 DAP. It was about 4 folds less
than that recorded through battery sprayer.
Spray spectrum emitted through battery
sprayers was characterised by bigger drops,
which led to coalescence and run off from leaf
surface and hence spray characteristics could
not be analysed.

Superior spray characteristics viz., higher
droplet density (58/sq.m), high coverage (0.68)
and uniform coefficient (1.46) were observed
with Hi-tech sprayer @550 ml/min. Hi tech
sprayer with nozzle discharge rate of 550 ml/
min, 40PSI, 3.6-4 kmph walking speed, 50 cm
above crop canopy was superior till 60 DAP in
providing uniform coverage and effective
management of insect pest infestation.

2. Influence of varied nozzle discharge rate
on spray fluid requirement, spray
characters and insect pest infestation on
tobacco

An experiment was conducted to determine
the influence of duro mist nozzles comprising
8 varied discharge rates viz., 250, 450, 550,

ICAR - CTRI Annual Report 2017-18
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750, 850, 950, 1200 and 1750 ml/min on spray
fluid requirement, spray characteristics and
insect pest infestation on FCV tobacco. Till 50
DAP, use of Hi-tech sprayer with nozzle
discharge rate of 450-550 ml/min, 40 PSI, 3.6-
4 kmph walking speed, 50 cm above crop canopy
was superior in providing uniform coverage and
effective management of insect pest
infestation. Spray fluid requirement was 270
It/ha @ 50 DAP and 370 It/ha @ 60 DAP
with a nozzle discharge rate of 550
ml/min.

At 50 DAP infestation of S.litura was
significantly low i.e., 9.87 % in the plots that
received treatments @ 1200 ml/ min when
untreated control has 20.21 %. Bud worm,
Helicoverpa armigera infestation was
significantly low at 8.74 % in the plots treated
with the nozzle discharge rate @ 950 ml/min
while untreated control plots have 17.43 %
infestation.

Evaluation of IPM Modules for the
management of caterpillar and aphid in FCV
tobacco under SLS condition

An experiment was conducted to evaluate
three IPM modules for the management of
caterpillar and aphid infesting FCV tobacco cv.
Siri. (1) Chemical control module: emamectin
benzoate @ 5 g/ 10 It water at 35-40 DAT,
novaluron @ 10 ml/ 10 It water at 50-55 DAT,
imidacloprid @ 3ml/10 It water at 40-45 DAT and
thiamethoxam @ 3 g/ 10 It water spray at 60-65
DAT; (2) Bio control module: Jowar as barrier
crop, NSKS 0.5 % at 20-25 DAT, S.litura NPV @
250 LE at 35-40 DAT, Verticillium lecanii spray @
50g / 10 It water at 45-50 and 55-60 DAT; (3) IPM
module: Jowar as barrier crop, NSKS 0.5 spray,
S.litura NPV @ 250 LE spray, emamectin
benzoate@ 5 g/ 10 It water, imidacloprid at 3
g/10Ilt water based on ETL.

At 25 DAT, the caterpillar damage was least in
chemical control module (3.9 %), followed by
biocontrol (4.2 %) and IPM modules (4.6 %). At
65 DAT, per cent plants damaged by aphids was
least in bio-control module (5.3) followed by CC
(6.2) and IPM modules (12.1). IPM module
recorded highest green leaf, cured leaf, bright
leaf and grade index. The cured leaf yield in
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the IPM module is 1803 Kg/ha (18.87 % higher
than control) with a cost benefit ratio of 1: 5.4.

V (C) Screening for host plant resistance to
insect pests and diseases

Screening of tobacco germplasm against root-
knot Nematodes

Atotal of 15 Root knot resistant lines (RKR)
and 19 advanced breeding lines were intensively
screened against mixed population of root knot
nematodes Meloidogyne incognita under micro-
plot conditions with initial population load of
140J3,/100g soil. The lines RKR 2 and RKR 3
recorded RKI d” 2.0. Among the advanced
breeding lines, FCJ 25, FCJ 26, FCJ 31,
FCS 3 and FCK 6 recorded RKI d” 1.0 and were
found promising against root knot
nematode under sick field conditions
(Fig.18).

Fig.18: Root knot infected and healthy tobacco roots
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I. On-farm trials

1. Assessment of Advanced Breeding Lines of
FCV tobacco

Two advanced Breeding Lines (ABLSs) Tobios-
6 & FCJ-11 were assessed by conducting 6 on-
farm trials in real farm situation. The
performances of ABLs Tobios-6 & FCJ-11 with
Kanchan as check in NLS area were evaluated
in different On-farm trials.

Morphological characteristics and cured leaf
yield: Tobios-6 and FCJ-11 have recorded higher
leaf length and leaf width than that of cv:
Kanchan and also the popular hybrid CH-3.
Superior cured leaf yield was recorded in Tobios-
6 (2645 kg/ha), FCJ-11 (2480 kg/ha). No
perceptive variations were recorded in
experimental and control plots in pest and
disease incidence and in leaf quality parameters
(nicotine and reducing sugars) of ABLs, check
and popular hybrid CH-3 tested in real farm
situation. The yield improvement over check
Kanchan (2315 kg/ha) was 14.25% in Tobios-6
and 7.13% in FCJ-11. However, the yield
improvement over popular hybrid in the area
i.e. CH-3 (2450 Kg/ ha) was 7.96% in Tobios-6
and 1.22% in FCJ-11.

Farmers’ feedback on ABLS

e More leaf length and width in Tobios-6 & FCJ-
11 contributed to more yields. Farmers
preferred Tobios-6 over check and willing to
grow in more area

e Good bright grade outturn in Tobios-6.

e No perceptible variations in bright grade
outturn.

e Good establishment and fast growth in
Tobios-6

2. On farm trial on KLSH 10:

Evaluated the performance of promising
hybrid KLSH 10 in comparison to the check at
Harinally village, Hunsur (Tq). The hybrid has
yielded higher cured leaf (1482 kg/ha) in
comparison to check (1358 kg/ha).
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Il. Frontline Demonstrations:

1. FLDondripirrigation and drip fertigation
in NLS area

Front Line Demonstrations were conducted
on drip irrigation and drip fertigation in NLS
area in collaboration with the Tobacco Board.
In both the demonstration and control plots
all the management practices were adopted
uniformly to show that the resultant difference
is due to drip fertigation but not due to any
other technology component.

Superior cured leaf was recorded in drip
irrigation + soil application of fertilisers (2449
kg/ha ) and drip irrigation + drip fertigation
(2576 kg/ha). The yield improvement over check
(2350 kg/ha) was 4.21% in drip irrigation + soil
application of fertilisers and 9.62 % in drip
irrigation + drip fertigation.

Extension Activities

ICAR-CTRI has been playing a key role in
transfer of tobacco technologies on
convergence methodology. Regularly organizing
/ participating in training programmes,
scientist-farmer interface, field visits, field
friends’ programmes and field days executed
in convergence with Tobacco Board, Ministry of
Commerce- GOI & other tobacco stakeholders
viz., industry & farmers’ organisations. The
programmes are implemented to create
awareness and to improve the knowledge and
skills on technologies, to sensitize tobacco
farmers about global requirements and
emerging issues on quality and to promote
overall production efficiency. The dissemination
of developed technologies enabled the farming
community to adopt the technological
interventions as per the recommendation. Most
of the tobacco farmers in general and FCV
tobacco farmers in particular have been
adopting the superior varieties, improved agro
practices and thus enhanced the production
efficiency & product quality (Table 5)
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JMSUNVIR—TEIRNMRIMES gIRT feharf~aa foar
SIT Y87 21 a¥ 2017—18 & gINTH,
IMEATTRIR—WTCINRS & Uerall dm fami
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Table 5 : Extension activities conducted

S. |Name of Activity No. of
No programmes
1.| Field visits 8

2.| Diagnostic visits 5

3.| Scientist-Farmer Interface 4

Meetings

4.| Field Friends’ Programmes 12

5.| Students’ visits 6

6.| Field days 4

7.| Radio talks 5

Field Friends programmes

The Scientists and Technical Officers of
CTRI,Rajahmundry and regional stations,
Guntur, Kandukur were nominated as resource
persons for the Field Friends Teams, being
implemented by the Tobacco Board, Guntur in
Andhra Pradesh. The teams along with Tobacco
Board officers and executives from the trade
visited the tobacco nurseries and main fields
and advised on Good Agricultural Practices
duringthe months of December-2017 and
January- 2018. The Field Friends programme
was implemented in the tobacco auction
platforms viz., Devarapalli,Gopalapuram,
Thorredu, Koyyalagudem,Jangareddygudem- |
& II, Ongole- | & I, Vellampalli- | & 11, Tangutur-
| & I, Kondepi,Podili- | & I, Kandukur- | & I,
Kaligiri and D.C.Palli of West Godavari, East
Godavari, Prakasam and Nellore districts of
Andhra Pradesh (Fig.19).

Krishi Unnati Mela-2018

e ICAR-CTRI participated in Krishi Unnati Mela
organized by Ministry of Agriculture and
Farmers Welfare, GOI at IARI, New Delhi
from March 15-18, 2018. An exhibition stall
displaying various technologies developed
by the Institute was put up in the Mela,
which was visited by large number of
farmers and stakeholders (Fig.20).

Pulses Seed Hub of ICAR-CTRI

e ICAR-CTRI is one of the seed hub centers
for pulses under NFSM with an objective
to increase indigenous pulse production.

e During 2017-18, red gram (LRG-52 & LRG-41
in Kharif) and bengal gram ( JG-11 in Rabi)
are cultivated at ICAR-CTRI farms and
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Fig.19: Field Friends Programme

% Tl H IRER (W% H ToARIRel—52 Ud
TSRO —41) TAT T ([T H STofi—11) @F Wit
®I g | SAferd gRHATT 700 fded @1 o A
TN /3T (2017—18) & QIR 3BT Goie
o7 Seree 750 faded B |

AT ME AT TIRE

JMSUNVIR—TSIINRAMTS, IoTHS! gIRT BRI T
AT TRG fharfad fbar o <81 2| 39 9 &
Td STl TRIET, ¢ rsfeiT Sared, fyu R,
e R AATEHR AAY < 2 & | Il gRT e
TR 7T Ay & SR AfFITT SR AT TABIH
P HEIH W brg ql Y WRORI gRT Ui
fafr= JIormRl o I ¥y ARy e,
IJad Y & fov I AvE, gEEEE Bad
ST S~ BT Sff RET & | el 7 Tl BT T67
o T 3R 28 TTAT BT AT AT | F T G
@ Mial & feamt @ g Ik ) Sue § |d
g dIfh I9g IHT W IMaRHATAR GId

TP |
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Fig. 20: Pusa Krishi Unnati Mela

farmers fields. Estimated pulse seed
production for Kharif/ Rabi (2017-18) is 750
quintals against targeted quantity of 700
quintals.

Mera Gaon Mera Gaurav (My Village My Pride)

Mera Gaon Mera Gaurav is being
implemented at ICAR-CTRI, Rajahmundry. The
scientists of this institute are providing advisory
services to the farmers on good agricultural
practices viz., soil and water testing, tray
seedling production, drip irrigation etc.
Scientists are creating awareness on various
centrally and state sponsored schemes viz.,
Rastriya Krishi Vikas Yojana, National Mission
for Sustainable Agriculture, Pradhan Mantri
Fasal Bhima Yojana, Pradhan Mantri Krishi
SinchayeeYojana, and National Mission on
Agricultural Extension and Technology etc. in a
time frame through personal visits or on
telephone. A total of 7 teams have been formed
and adopted 28 villages. Teams are in regular
contact with the farmers of the respective
villages for offering the need based advices
from time to time.
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qedifad, fwfid va gwaiaRd dienfisl  Technology assessed and Transferred

e A 1
S.No Name

fava, IR & f[OfY g9 wevE
Topic, Date of broadcast & Station

1. Sl UA. GARET

Dr. M.Kumaresan

2 A Q. e g

Smt. V.V.LakshmiKumari

3 1. UH. HgTearard

Dr.M.Mahadevaswamy

4. Sl U4 HARET

Dr. M.Kumaresan

AICIBIRIMTS ITTHIT I D IoelE1d AT
TR, 20.4.2017, 3ifa Sfear e, 1.
Significant Research Achievements at CTRI Research
Station 27.04.2017; AIR, Madurai

AIC S & YN Hedl &l Hewd, 17.07.2017,

sifar Sfear fean, faemamee

Importance of nutritional values of Millets” 17.07.2017;
AIR, Visakhapatnam

FHId T YUTTell, 7.12.2017, 3ifeT sfear Nf$al, AR
Integrated farming systems 7.12.2017; AIR, Mysore

AfTerTg # T, SUFR UG, 06.03.2018, ATl giear
RRRUIEENE

Tobacco curing methods in Tamil Nadu 06.03.2018; AIR,
Madurai
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fRem ga wfteror
Education and Training
HIPBIGU—Dhwid T, AJHIE AT
I AR fafafert o1 sme /9T forar Sy
IRIETOT BTIhH, deT-eh—{har YRR <l do,
W faad, UeRIl, HRIEAN JoI A2 g |
qredfde vers Rerferl 3 Icaradarn, Jorde qn
AT § avy =g dwrd, drs, dwTd, e

oI T B Rrvafereral @ we i
R AfH a1 far T |

SIS HTIR—UTCISNRANTS, ISTHS! H 19—24 S,
2017 & SR Qﬂﬂﬂ%ﬁ TG, Wd HEd geeT”
fawg 9R ufdreror HrRIhH &1 TS fhar T |
3T QeI IR PHATed Il & del 25 FRTeomRf
#wqﬁrawzﬁrdwﬁﬂmﬁmfﬁﬂﬁ@w
OfRTeTomefl  SMESRTTRR—ICIeIRRTS W I 10
grRreromefl IR—IMGHAR (a1, dr Tl SeNT
6 HaR) D U |

ggerdl Tl Wies SHHIRTIAT & fav
JMEHTYIIR—WICIARGS §RT 5— IMdCaR, 2017 &
SR "“dol TR, IcTed H HYY Il BT UYae
™ Iy ) Ul srisT &1 e fdhar
AT | 3 UIMETOT BT § e fhforsa sfear
fafics & @er 30 uRreromfefai =1 Wiy form |

SHIRSSN[SAL ™ 79 @ #Afsd Ta
AN H famie 20.12.2017 BT THAIE w1
P BT, SYAR TAT HNHRT favg iR U gfreror
BTAHH STATNTA fHAT AT | 9 BTABH H T
50 T, AICIIRSATS & eI, TwTdy, ars &
TR TAT TSI, SRS T Gioqvsd & 27fe
THRIRAT ¥ 9T foram |

Fig.21: Training programme on FCV Tobacco
field crop management
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ICAR-Central Tobacco Research Institute has
organized / participated in different extension
activities viz.., training programmes, Scientist-
farmer interface meetings, field days,
exhibitions, workshops and group meetings.
Added emphasis has been accorded for
collaborative activities with Tobacco Board,
Tobacco Industry and State Agricultural
Universities to achieve enhanced productivity,
qguality and profitability in the real farm
situations.

Training programme on ‘FCV Tobacco Field
Crop Management’ was conducted during June
19-24, 2017 at ICAR-CTRI, Rajahmundry. A total
number of 25 trainees from Andhra Pradesh and
Karnataka attended the training programme,
among which 15 were from ICAR-CTRI and 10
were from Non-ICAR (Tobacco Board and Trade
members) (Fig.21).

Training programme on ‘Agro-chemicals
Management in Burley Tobacco Production’ for
Managers and Field technicians of M/s. Godfrey
Phillips India Ltd., Guntur was conducted from
5-7 October 2017 at ICAR-CTRI, Rajahmundry.
Atotal of 30 trainees from Godfrey Phillips India
Limited attended the training programme
(Fig.22).

A training programme was organized on FCV
tobacco harvesting, curing and grading at
model village Ramannagudem of
Jangareddygudem-I| auction platform on 20-12-
2017. About 50 farmers, CTRI scientists, Tobacco
Board officials and Officers from ITC, GPI and
PSS participated in the training programme.

Fig.22: Training programme on Agro-chemicals
Management in Burley tobacco production
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PAlcH Bodbl AKIS H UHAE! qHEIG, Bl
A SATGDHAT AT I[OTAT & (ol T Haet
% fafrsl qen ol oY ygfoar vy w® e
feaira ufderor Brisha / BRI BT MRiTeT fabar
7| feATE 8.6.2017 BT IMATNIT 59 HRIGH H
ST 100 e, aRiTe, die @ Feerd (FITetr)
%@W T WIEIIRINTS & BIHDI o 9RT

I

AR Rad WM, g9R & foAid 1.9
2017 B HUAYH T H qeI
oy R e gy SR &1 e fhar
T | T, ars & Merd (), ureities gee
T, -t arefleTds oI URITIeT &3 & 80—100
SATEDT = BIRITITAT H AT forT 3R il der 31y
Bl WR Tl B |

faIe 09.11.2017 BT AAATTG ST B DAY
Ta ¥ BT @ 98& BT AN fhar 737 3R
famt @ 98 e denfifeal & ufy gume
(FATSISS) 991 T AT | ST 50 Tl o d8&
H AT for |

THETH, drs, YR o faid 18.01.2018 I
ATEANAR—ACIANRATE  JFT W, DG
URER H 3] BT Uglrdl R Ueh fQadiy SR
BT IS fehaT |

fICeTd, SMSHTTRIR—UNEIIRANE, JToTHS! T
AT & d9rel 9 3 E 1.2.2018 Bl
SMEATTAR—NCIARANTE ST I, SHifHee
¥ AR Wiee MMM H SuRed gU iR
ATl Ud T, drs @ Hies Ch & ol 6T
HHY Uil R MM SR § Ar7 foran
IR HIIIATLSH AT 79 & ATsd
RIS &3 H Uers WY UiRieror srismd H
qrT foran |

fem vq Hfderor Education and Training

One day workshop was conducted on
tobacco crop regulations and Good Agricultural
practices for sustainable productivity and
guality of FCV tobacco in KLS. About 100
farmer’s, Director (Auctions), Tobacco Board,\
officials and CTRI staff participated in the
workshop held on 8.6.2017

A one day workshop was organized at CTRI
RS Hunsur on 1.9.2017 on Good Agricultural
Practices and Post-harvest Product
Management. Director (Auctions), Tobacco
Board, Regional Managers, Auction Superintends
and 80-100 growers from Periyapatna zone of
KLS region participated in the meeting and
discussed the strategies to enhance the
productivity.

A farmer’s meet was conducted at
Kethaiyurumbu village, Tamil Nadu on
09.11.2017 and sensitized the famers about new
crop production technologies. About 50 farmers
attended the meeting.

Tobacco Board, Guntur has conducted one
day workshop on Good Agricultural Practices”
on 18.1.2018 at ICAR-CTRI RS, Kandukur.

The Director, ICAR-CTRI, Rajahmundry and
scientists of ICAR-CTRI attended the Field IRC
on 1.2.2018 at ICAR-CTRI RS, Jeelugumilli and
participated in the Workshop on Good
Agricultural Practices for FCV tobacco
production in NLS (Fig.23). Farmers and Tobacco
Board field staff also participated in the training
programme .

Fig.23: Training programme on FCV tobacco harvesting, curing and grading
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Trainings Imparted

fem vq Hf¥eror Education and Training

H¥. | Rt o= AT UfIeTor HRishA ARRG Td R
S.N.| Resource person Training imparted Date and place
I s A S ) THAIET TaTd; TR US| 11.04-2017 BT BEGRT H
Dr. C. Mahadeva FCV tobacco Nursery 11.04.2017 at Hancheepura
Management
2. | = L wEKar THATET T, -] e 20-04-2017 I dl.
HNIEG |
Dr. C. Mahadeva FCV tobacco Nursery 20.04.2017at V. Hosahally
Management
3. | € ¥ "R THAIGT T, THR) | 20-04-2017 DI B.
BRETeel H
Dr. C. Mahadeva FCV tobacco Nursery 20.04.2017 at K. Hardanahally
Management
4. | St A HERar THATET TR, AR UGed| 21-04-2017 Pl IRATSeAl H
Dr.C.Mahadeva FCV tobacco Nursery 21.04.2017 at Aralahally
Management
5. | S ¥ #AEear THHIG T T, T Td | 21-04-2017 B UTgee |
T B &eH 21.04.2017 at Penjahally
Dr.C.Mahadeva FCV tobacco Nursery &
field crop Management
6. | SI. TA. HEIQdEm™I UGG qRITd, TA0 YaeH|  28-04-2017 B YaS! BIc H
Dr.M.Mahadevaswamy FCV tobacco Nursery 28.04.2017 at HD Kote
Management
7. | ST UH. SrREn THITeR, BAel W e 05.6.2017 I AT H
el ThUT, IAd:
BACHDHRYT YUlTedl, Sifdd
Qe & SYANT M &
qR F STy ¥q Rear
SIS &l 98
Dr. M.Anuradha Farmers’ awareness 05-6-2017 at Ongole
meet” to converse on
crop rotation, inter
copping systems, use
of organic manures etc.
related to tobacco crop
8. | Sf. ¥ Herear T U9 WA BE U9ET | 9-05-2017 BT HRITEeA H
Dr.C.Mahadeva Management Nursery & 9.05.2017 at Kooragahally
field crop Management
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fem vq Hfderor Education and Training

Sri. S.Ramesh

Field crop management
in FCV tobacco

w4 RN ™A AT URIETTT HRihH ARG Ud I
S.N. Resource person Training imparted Date and place
9. | St A HERar THAIGT T, T4 Gd | 9-05-2017 P GRSl A
WA B g
Dr.C.Mahadeva FCV tobacco Nursery & 9.05.2017 at Suragahally
field crop Management
10. | Sf. U9. ¥¥ W Tq THATET T, TR0 UGed| 17-05-2017 Pl GIS! BIic H
IR AN
Dr.S.Ramakrishnan& FCV tobacco Nursery 17.05.2017 at HD Kote
Sri. S.Ramesh Management
1. | St . werea UHAIT T, AU Gd | 18-05-2017 BT 3R,
WA B geu gEeell H
Dr.C.Mahadeva FCV tobacco Nursery & 18.05.2017 at R. Hosahally
field crop Management
12. | Sf. 91 \gKar THATET TR, TR Ud 5-06-2017 I IGGX H
Wd Bad Yaee
Dr.C.Mahadeva FCV tobacco Nursery & 5.06.2017 atUddur
field crop Management
13. | €I U9, ¥¥ W Uq Fad Y ugfrl (@EUd) | 12.6.2017 BT TooR UTell, XA
Sf. TH. AETSarar R U eI Sriemer
Dr.S.Ramakrishnan & One day workshop on 12.6.2017 at Nallur Pala, Hunsur
Dr. M. Mahadevaswamy Sustainable Agriculture
practices (SAP)
14. | ST, &Y. "8 UG T, RN /d | 16-06-2017 DI STTYRT H
BT Jada
Dr.C.Mahadeva FCV tobacco Nursery/ 16.06.2017 at Devalapura
Field crop Management
15. | Sf. UH. HETedrRarH W B/ SIRD Ye_ 22-06-2017 BT AHMTEe |
UG qHITe, H
Dr.M.Mahadevaswamy Field crop and fertilizer 22.06.2017 at Somanahally
management in FCV
tobacco
16. | Sf. TH. XM wH Wd Hel /TR YGe | 22-06-2017 I GRARIe!
ST, Y. wETear Tq R H
Dr.S.Ramakrishnan Field crop & Harvesting 22.06.2017 at Kurabarahally&
Dr.C.Mahadeva in FCV tobacco Melur
17. | 50 o9, 9 Wd Bad JaeH 22-06-2017 DI BIATISATYRTH
UG awTd, H

22.06.2017 at Kamaplapura
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fem vq Hf¥eror Education and Training

ICAR

w4 RN WA AT UfRTeToT HRihH ARG Ud I
S.N. Resource person Training imparted Date and place
18. | Sf. UA. HETIeaTarH MUEST GRNETT HTRIHH 27-06-2017 B . IRTAEeell H
UHHET T, §
Dr.M.Mahadevaswamy OFT in FCV tobacco 27.06.2017 at K Aralahally
19. | Sf. UH. HEICIRaH! Wd Bad Hdee 4-07-2017 B ESAEeel!
THHET TR, H UG 3fdmHTEeel H
Dr.M.Mahadevaswamy Field crop management | 4.07.2017 at Muddenahally &
in FCV tobacco Ankanahally
20. | S TH.IM WH Wd Bad Yae 4-07-2017®H1 HAARR
SI. 1. AgTadn THATET TR, | Td decrgedl |
Dr.S.Ramakrishnan Field crop management | 4.07.2017 at Kesavattur &
Dr.C.Mahadeva in FCV tobacco Bettahally
21. | Sf. ¥ weear YT BHA Y§er 5-07-2017 BT HHATIAYRT H
UHHET T, §
Dr.C.Mahadeva Field crop management | 5.07.2017 at Kamaplapura
in FCV tobacco
22. | S0 T I Wd Bad Jae 5-07-2017 &I 4. .
SI. 1. AgTadr THATET TR | Eari:
Sri. S.Ramesh Field Crop management 5.07.2017 at HD Kote
Dr.C.Mahadeva in FCV tobacco
23. | 0 va. = Wd Bl Jae 7-7-2017 & =R H
UHEET T, §
Sri. S.Ramesh Field Crop management 7.7.2017 at Annur
in FCV tobacco
24. | S A1 AwEKar WA B JdgT 13-07-2017 I JeCRINT
LESICIIGES ol Td pIeerdry |
Dr.C.Mahadeva Field crop management 13.07.2017 at Bettasoge &
in FCV tobacco Kottavalu
25. | S A1 Agear HeTs qAT STAR 14-07-2017 T
THHET T, § BICCAT Bl |
Dr.C.Mahadeva Harvesting and curing 14.07.2017
at Kattemanuganahally in FCV tobacco
26. | S UE. IH W hHeTs a2l SUAR 21-07-2017 B AF[® H
SI. 1. AgTadr THATET TR A
Dr.S.Ramakrishnan Harvesting and curing 21.07.2018 at Seeguru
Dr.C.Mahadeva in FCV tobacco
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fem vq Hfderor Education and Training

Dr.S.Ramakrishnan

PHPM in FCV tobacco

Hd RAad g9 TSI UfRTeToT HRIsHH ARRG Td R
S.N. Resource person Training imparted Date and place
27. | S U9 YW W JMUHST GRIETT HTihH 21-07-2017 &I Ud. TA.
Sf. 1. Herear g #
Dr.S.Ramakrishnan OFT training progarmme 21.07.2018 at H.M. Pattana
Dr.C.Mahadeva
28. | SI. UH. Y™ WM gerT feaw 25-07-2017 &I dI.
<1, Al AgTQan HRIEEIR]
Dr.S.Ramakrishnan Field Day 25.07.2018 at V. Hosahally
Dr.C.Mahadeva
29. | o0 va. o reediga ufereror 28-07-2017 @I
THHET T, § FJORTSTEeel
Sri. S.Ramesh PHPM in FCV tobacco 28.07.2017 at Chapparadahally
30. | Sf. ¥ wEear HeTg AT SUAR 31-07-2018 @I
THAET T, | AR H
Dr.C.Mahadeva Harvesting and curing 31.07.2018 at Subbaiyanakoppalu
of FCV tobacco
31. | i ¥ #Eredr qIgaqiga gfreror 2-08-2017 &I
T ey gaREe
Dr.C.Mahadeva PHPM training 2.08.2017 at Kurubarahally
in FCV tobacco
32. | f. ). #EQar dro=dies gfreror 16-08-2017 DI HHUTATYRT H
THHET T, §
Dr.C.Mahadeva PHPM training 16.08.2017 at Kampalapura
in FCV tobacco
33. | Sf g #Mer PHICARNDI & FIANT & 18—19 3T, 2017 Bl
e # sl Y ugfoat | ot #
Dr. U. Sreedhar Good Agricultural 18-19 August, 2017 at
Practices with reference| Rajahmundry
to pesticide usage
34. | Sf. ¥ wEear qreedigd uflreror 22-08-2017 P BIR H
UG awTd, H
Dr.C.Mahadeva PHPM in FCV tobacco 22.08.2017 at Habtur
35. | I 9. ¥H WA qo=aqigs gfdreror 23-08-2017 Pl
UG awTd, H RTAATIYRT H

23.08.2017 at Ramanathapura
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fem vq Hf¥eror Education and Training

w4 RN WA AT UfRTeToT HRihH ARG Ud I
S.N. Resource person Training imparted Date and place
36. | Sl UH. YW WH Arsd I URIATSI 23-08-2017 @I
BRETEeell §
Dr.S.Ramakrishnan Model village project 23.08.2017 at Hardanahally
37. | Sf. A wEear JUHET URIETTT HRIHH 04-09-2017 I
ERINEECSIK]
Dr.C.Mahadeva OFT training progarmme 04.09.2017 at Chapparadahally
38. | Sf. ¥ wErear Pl Ud SUAR 04-09-2017 I TTTHIDHIUTY
LESICIIGES ol Tq AATS Rl
Dr.C.Mahadeva Harvesting and curing 04.09.2017 at Ganganakoppalu &
in FCV tobacco Manuganahally
39. | Sf. uE. M wEs qreedigA i 20-09-2017 Pl
T, IHY THATET TR, | HRIE
Dr.S.Ramakrishnan PHPM in FCV tobacco 20.09.2017 at Hosahally
Sri. S.Ramesh
40. | Sf. &. o e [ ICTIGES| ColeG 17-10-2017 I
JMRUIYH H TN Jded MR eel |
TR URIETT HRIHA
Dr. K China Chenchaiah Nursery Management in 17.10.2017 at Ramaswamipalli
FCV tobacco and IPM
41. | 91 91 JURTTOTERTS [ GGG G 26-10-2017 I
SMEATTR ¥ TR yae SUTATS—PHaHI—1 TUH H
TR ORI HRIsA
P.V. Venugopalarao Nursery Management in 26.10.2017 at Uppaladinne-
FCV tobacco and IPM
42. | S TH. R JIRTETI— TP ST URoIdT 1-11-2017 &I Uifsfer
W ST BRIBH 3R PeaR H
UHEET T, §
Dr.M. Anuradha Orabanche management | 1.11.2017 at Podili and Kandukur
in FCV tobacco
43. | SI. TH. HAREAT [EasIEIIS) 09.11.2017 Pl HARRH]
311 3R, Mot g #
Dr. M.Kumaresan, Farmers meeting 09.11.2017 at Kethaiyurumbu
Sri.R.Rajendran village
44, | 3t @, o A THA qEh W 22-11- 2017 I _
IS FTAT e RITRTEIC AT #
TR U HRiHA
Dr. K China Chenchaiah Pesticide Residue 22.11. 2017 at Singarabotlapalem
management in FCV
tobacco
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fem vq Hfderor Education and Training

Hd. | RN oA AT URIETTT HRihH ARG Ud I
S.N.| Resource person Training imparted Date and place
45. | ST @. o T THHIE] TR, ST 28-11-2017 I
Td UACISIRTH | eArEHAl H
JMEUIYH TR yfdreror
BRI
Dr. K China Chenchaiah IPM in FCV tobacco 28.11.2017 at Gundlamadakala
production and NTRM
46. | SI. UH. SR [ERICIN S colcal 28-11-2017 &I SRIATCT
IBfeqd Bl #H
Dr.M. Anuradha Alternate crops to 28.11.2017 atTrovagunta
FCV tobacco
47. | €1 wH.IM wHq [ foad qHRIE 23.12.2017 ®I ARG
SI. U4, HETQdraTHl g, faferey, BXR dIgd A
Dr.S.Ramakrishnan Farmer’s day celebration| 23.12.2017 at Shyanaboganahally
Dr. M. Mahadevaswamy village, Bilikere, Hunsur taluk
48. | Sf. &, e deeen THAIG) TR, W 27-12-2017 &I
PICHATEIS 3NAIAY Y& SISCICINESI] H
Td dHels IR TR
Dr. K China Chenchaiah Pesticide Residue 27.12.2017 at Mallavarappadu
management and
harvesting in FCV
tobacco
49. | SI. UH. IRMEIT TS, SUAR B, 09.01.2018 T NITHFBIATIH H
ofipRoT TAT TR
SICECCEE]
Dr. M.Anuradha Harvesting, curing, 09.01.2018 at Vengamukkalapalem
grading and Post Harvest
Product Management
50. | Sf. &. *FT A== THHIE! TR, ScTas 24-01-2018 I
H SiQdl, dfsd am¥ H ST H
BRI : T THIETT
Dr. K China Chenchaiah GAP in FCV tobacco 24.01.2018 at Ammapalem
production
51. | € U9 9. w1 XSS TAYNd & Afed 29.1.2018 P TIRMIeeA!
SIRCINCEISAC| TRITSTT &3 ¥ Uers Td MUTATYRA H
TR SIQdl
Dr. S.V. Krishna Reddy GAP in model 29.1.2018 at Devarapalli and
Dr. V. Venkateswarlu project area of NLS Gopalapuram
52. | Sf UH. 4L WSS Afed aRarerHr & # 30.1.2018 B SHRSSIISH H
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fem vq Hf¥eror Education and Training

w4 | Radd oA SJMTANTSTA UFRIeToT HRIHA ARRg Td R
S.N.| Resource person Training imparted Date and place
SIRCINCE TG gera W Sired
Dr. S.V. Krishna Reddy GAP in model 30.1.2018 at Jangareddygudem
Dr. V. Venkateswarlu project area
53. | Sf. U9 4L w7 XSS UATATE & Hied 01.02.18 BT AFGAYRH  H
URATSHT &5 H ved
TR S
Dr. S.V. Krishna Reddy GAP in model 01-02-18 at Achyutapuram
project area of NLS
54. | UH. IR THATET TR, 15.02.2018 I HATARM H
# ¢ Oy Iared
Dr. M. Anuradha Tray seedling 15.02.2018 Machavaram
production in
FCV tobacco
55. | TH. SR UHAI) TR H Adford | 16.02.2018 I
SEANERUI HEIQdYRH hagR—2 TUH H
Dr. M. Anuradha Balanced fertilisation in 16.02.2018 at Mahadevapuram
FCV tobacco
56. | SI. TH. RTET UHATT e, § ST 16.02.2018 I HTUH H
qAT guD =T
Dr. M. Anuradha Topping and Sucker 16.02.2018 at Kunipalem
control in FCV tobacco
57. | Sf. &. foe T e ged fead —gmdidr 23.02.2018 I
qwT | ¢ U ST Eia AR
Dr. K China Chenchaiah Field day- Tray seedling 23.02.2018 at Vennuru-Tangutur
production in
FCV tobacco
58. TAUCITH H SUER & fofg | 07.03.2018 B
. yfretor Tq
Dr. S.V. Krishna Reddy 3y
Training to curers in NLS | 07-03-2018 at Seethampeta
and Chinnavarigudem
59. | S @. foeT deeean THATAT ey, § ey, 09-03-2018
Afsdt UM H HRATEIA g
U FHIeT
Dr. K China Chenchaiah GAP in FCV tobacco 09.03.2018 at Kotapadu
production in
Model village: A review
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fem vq Hfderor Education and Training

Diagnostic visit to SLS and SBS areas

Dr. K.C. Chenchaiah, Principal Scientist,
CTRI RS, Kandukur, Dr. L.K. Prasad, Principal
Scientist, CTRI, Rajahmundry and Dr. V.
Venkateswarlu, Scientist, CTRI, Rajahmundry
along with officials of Tobacco Board and trade
visited the farmers fields in Prakasam and
Nellore districts (Ongole-I & II, Vellampalli,
Tangutur-1 & 11, Kandukur-I & I, Kondepi, Podili,
DC Palli, Kanigiri Auction Platforms ) during 27-
29 December, 2017 and suggested immediate
remedial measures to improve the crop
condition.

FOCARS (106 Batch) training scientists (6
members) from ICAR-NAARM, Hyderabad visited
ICAR-CTRI Research Station, Vedasandur on
17.08.2017 and were explained about the
ongoing research activities of the station.
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Krishi Vigyan Kendra
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(FgTsT BRTHI) & [l T (dRIR
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fpar | R e (125 fdded /8) &
JoT | AT qAT BN AT H HH: 225
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I g <ot B L |

o I ATHIUT HHR (ARTAHI—296) DI 29.37
fadcd /2. Suol @ Jol | & AE &
SRM HdR SAR HITHATI—16" | 47.59
fadcd /2. @1 SUST ([SUST # 62% avg) urd
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o HIHhell & IcUTEA H W e famufa—1
(315 foeer /2.) @1 ot | Riferd adele #
TRAT (SRASIUE 1043) &1 916 395
e /2. (25% avg) 9ga 3181 W& & |

ICAR-CTRI has two Krishi Vigyan Kendras
under its administrative control in Andhra
Pradesh viz., KVK, Kalavacharla, East Godavari
and KVK, Kandukur, Prakasam District. The
mandate of KVK is Technology Assessment and
Demonstration for its Application and Capacity
Development. The major achievements of KVKs
are as follows.

I. Krishi Vigyan Kendra, Kalavacharla

On Farm Trials

During the year 2017-18, a total of 15
technologies were assessed by conducting 45
on-farm trials in farmer’s fields.

Varietal evaluation

e Introduced finger millet/ragi (Eleucine
coracana ) varieties ‘Hima’ (VR 936) and
*Sri Chaitanya’ (VR 847) in upland mandals
for higher yields. ‘Hima’ and ‘Sri Chaitanya’
recorded 22.5 g (80% increase in yield) and
20.0 g (60% increase in yield) per ha
respectively over local variety (12.5 g/ha).

e Groundnut variety ‘Dharani’ (TCGS 1043)
performed well in irrigated uplands with 39.5
quintals per ha over local variety Tirupati-1
(31.5 g/ha). Recorded 25% more yield over
check (Fig.24).

e On-farm testing was conducted on virus free
coccinia planting material. The tissue
cultured coccinia resulted in 17.21 tonnes/
ha over the local ‘Doobacherla’ collection
with 8.12 t/ha (Fig.25).

e Tissue cultured coccinia performed well with
vigorous initial growth, strong and quick

Fig.24: Assessment of groundnut variety
‘Dharani’ at Nidigatla village
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Fig.25: Assessment of virus free Coccinia
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Fig.26: Assessment of Chillies variety -
‘LCA-625’

HP I Y - BANGH e uferdeer 2017-18

twining. Also recorded early bearing and
short inter-nodal length with more shelf life
(5-6 days) compared to traditional variety.
Least incidence of virus observed during the
season.

Assessed the performance of Ginger ‘Maran’
variety in 5 locations as intercrop in guava,
coconut and cucurbits. This variety yielded
13.82 t/ha over the farmers practice
‘Narsipatnam Local’ 5.28 t/ha. Farmers
adopted this variety for its higher yield and
quality rhizomes.

Introduced ‘Sree Vijaya’, a short duration
tapioca variety in rainfed uplands, yielded
22.5 t/ha over the existing local variety of
9.5 t/ha.

In chillies,* LCA-625" (Red hot) variety
recorded 51 quintals per ha over the hybrid
NBH-Mahaveera (local practice) with 38 g/
ha. This variety performed well with vigorous
canopy, early bearing and spicy produce with
34% increased yield over the local hybrid
(Fig.26).

Plant Protection

e Assessed the efficacy of botanical /

biopesticide *Shakthi’ (CTCRI’s formulation)
against tobacco caterpillar Spodoptera
litura in nursery. Spraying ‘Shakthi’ @ 5
ml./lit. in tobacco nursery resulted in
negligible damage of seedlings by tobacco
caterpillar (1.71% seedlings damaged in
sq.mt.area) compared to un-treated beds
(42% seedlings damaged) (Fig.27).

Livestock

e Assessed the performance of Ovo-Synch Plus
in buffaloes and observed 40% hike in
conception rate.

cin 7T Lo e WO g
Fig.27: Assessment of ‘Shakthi” (CTCRI’s
formulation) against tobacco caterpillar
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Fig.28: Weed Management in Cotton
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e Assessed performance of Improved fodder
variety ‘Super Napier‘ (Napier Bajra) yielded
180 tonnes per acre compared to Co-5 of 120
tonnes per acre.

Home Science

e Assessed the performance of ‘Easy Planter’
in vegetable crops in light to medium soils
and observed good establishment of
seedlings in fields and also save labour cost.

e Introduced ‘Triple layered hermatic bags’ for
storage of pulses and cereals for maintaining
quality grains and free from storage pests.

Frontline Demonstrations

A total number of 19 Front-line
Demonstrations (FLDs) were conducted during
the year 2017-18.

Crop Production

e Hybrid ‘Sorghum CSH-16" demonstrated in
rabi yielded 47.59 g/ha with 62% increase in
yield over the locally popular hybrid
(Mahalakshmi-296) with 29.37 g/ha

e Demonstrated pre-emergence and post
emergence herbicides application in cotton.
Weed management with chemical herbicides
reduced the labour cost and save in
Rs.6,000/- per ha (Fig.28).

Horticulture
e Demonstration on tuberose hybrid ‘Prajwal’

in 5 locations resulted in 9.9 t/ha over the
local variety 5.8 t/ha (Fig.29). ‘Prajwal’

Fig.29: FLD on tuberose ‘Prajwal’ at M.R.Palem
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Fig.30: Rhinoceros beetle management in
coconut - Rhino-lure bucket

HP I Y - BANGH e uferdeer 2017-18

flowers are with high fragrance, quality and
better shelf life and marketed as both cut
and loose flowers.

Demonstrated the correction of
micronutrients deficiency symptoms in
Elephant Foot Yam by foliar spray of Micro-
nutrient mixture (Formula 4) @ 5 gm. per
litre.

In cocoa, timely prunings viz., structural and
sanitary prunings resulted in 28% - 30% more
flowering. Recorded 11.25 q of dried beans
per hectare in pruned fields.

Demonstrated low cost ripening chamber for
ripening mango, banana and papaya etc.,
in farmer’s field.

Plant Protection

e For fruit-fly management in Guava, Methyl

Eugenol Traps @ 6 per acre reduced the fruit
drop by 32%.

For Rhinoceros beetle management in
Coconut, Rhino buckets with lure and
sprinkling Metarhizium anisopliae on
compost pits reduced the intensity of moths
and grubs (Fig.30).

Livestock

e Black Bengal Goat, a prolific breed for quality
meat and higher milk yield and observed
production of twin kids in each kidding.
Promoted commercial unit in different
mandals of the district (Fig.31).
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Trainings/ Capacity building programmes

Skill development programmes for rural youth

e Skill Training of Rural Youth (STRY) on “‘Milky

THAYUHSEIRTS (T[CR) AT THUTTSTS (RE71ETS)
FRT U ‘e g ScTeT—qed Hae=
faug o= Yrfr gar dRie [Abrr ufRrerr
(THERIRATS) BT 3N fdhar T |

DY IS D=, Herarael H 20 FTHIOT JdrAf

Mushroom Production-Value Addition’
sponsored by SAMETI (Guntur) and MANAGE
(Hyderbad) was organized for 15 rural youth
in association with ATMA-East Godavari at
KVK, Kalavacharla.

® Training programme on ‘Friends of Coconut
Eﬁmm B 9IS, DT gIRT U1 35 tree’ sponsored by Coconut Development
oW 3B dlBHde ¢TSI Board, Cochin was organised for 20 rural
IS UHINRYY TAITRYH, JqToiiue & FeAN youth in association with Dr.YSRHU HRS,
J AT T T | Ambajipet at KVK, Kalavacharla.

e XTHYUCT Hecf a%*“ﬂ“'%' Tﬂ’c[ﬁ?ﬂ?ﬁ@ agIT Training programme on ‘Rejuvenation of
®, Porardell H 15 UTH ﬂ‘cﬂ%ﬁ ® forg mango and cashew orchards’ for 15 rural
'3 T BI] IITTHI BT THGR' BT AT youth was organised at Ramesampet village
a3 | of Rangampet Mandal and KVK, Kalavacharla

o B P e el 10 e e )

Tqorm Jietrelt & oy SHars HIRE UTel’ P Training programme on ‘Backyard Poultry
SIS e T | Management’ for 10 rural youth and women
was organised at KVK, Kalavacharla.

o TN IS dwx, Heraraall # 20 YT Faraii

& fory ‘drop § wom ae @ AR @
Ao fdar T3 |

g ufdteror srimA

oY s b, dorardt & 10 feaEl &

Training programme on ‘Grafting methods in
Cashew’ for 20 rural youth was organised at
KVK, Kalavacharla (Fig.33).

Other training programmes

e Training programmme on ‘Reproduction and

°
fore waferat & Eiq\-;cmqq AT WY JdeH Health Management in Cattle’ was conducted
BT TS | for 10 farmers at KVK, Kalavacharla.

o EATHS T W 20 FRET @ foT AN e Training programme on ‘IPM in horticultural

Bl H JMSYITH BT AT |

crops’ for 20 farmers was conducted in
farmers’ fields at Kalavacharla village.

F
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ig.32: Rejuvenation of mango and cashew
orchards
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Fig.34: Reproduction and Health Management in
Cattle
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197 fdsiT &= Krishi Vigyan Kendra

Training programmmes to Extension

Functionaries

e Training cum awareness programme on
‘Transferable Technologies in Animal Health
Management’ was organised for Extension
Functionaries of Department of Animal
Husbandry of East and West Godavari
Districts (Fig.34).

e Training programmme on ‘Weed Management
in Agricultural Crops’ for 10 Multi Purpose
Extension Officers (MPEOs) of Rajanagaram,
Jaggampet and Korukonda mandals was
conducted at KVK, Kalavacharla.

e About 14 vocational training programmes
were organized on women empowerment.

Events/Extension activities/awareness
programmes

Training & Awareness on Protection of Plant
Varieties & Farmer’s Rights Act (PPV&FR):
(28.12.2017): KVK has organised training and
awareness programme on Protection of Plant
Varieties & Farmer’s Rights Act (PPV&FR) at
CTRI, Rajahmundry under the chairmanship of
Dr.D.Damodar Reddy, Director, CTRI on 28
December, 2017 at KVK, Kalavacharla (Fig.35).

Jai Kisan & Jai Vigyan Week: (23.12.2017 to
29.12.2017): Celebrated “Jai Kisan & Jai
Vigyan Week‘ in commemoration of birth
anniversary of Sri Chowdary Charan Singh and
Sri Atal Bihari Vajpayee. A series of programmes
on agriculture and allied aspects have been
organized for college students, farmers and
farm women.

Resasrch vy
Ml €6 D g

e
T2 D e g e

|
RS HﬁNT t:nmrru5§ .

Fig.35: Awareness programme on PPV&FR Act
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Fig.36: Mahila Kisan Diwas
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ANGRAU Students Internship Programme :
(25.11.2017 t0 24.12.2017) : B.Sc., (Ag) (Final
Year) students of 36 nos.from ANGRAU
Agricultural College, Rajahmundry visited KVK
and selected KVK for their one month duration
internship programme as a part of their
academic course. Students were exposed to
various activities of KVK and also in farmers’
fields.

Agricultural Education Day (04.12.2017) :
Organized Agricultural Education Day on 4t
December at KVK, Kalavacharla.

Mahila Kisan Diwas:(15.10.2017): CTRI-KVK
organized ‘Mahila Kisan Diwas’ on 15" October,
2017 at KVK, Kalavacharla. Woman Sarpach of
Kalavacharla Smt. Erni Manga Devi, farm women
and KVK beneficiaries (50 Nos.) from
Rajanagaram, Rajahmundry rural, Korukonda
mandals participated in the programme
(Fig.36).

Krishi Vigyan Kendra, Kandukur

The Krishi Vigyan Kendra, Kandukur taken
up following activities during the year 2017-
18.

On farm Trials :

On farm Testing of technologies viz.,
Assessment of pipeline FCV tobacco line TBST-
2 for higher productivity, high density planting
vs normal planting in FCV tobacco grown in SLS
region, testing of triple layer hermetic storage
bags for storing pulse seed and testing of easy
planter in transplantation of vegetable crops
were carried out during 2017-18 (Fig.37).

Fig.37: Assessment of pipeline FCV tobacco line TBST-2
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197 fa=irT &% Krishi Vigyan Kendra

Front Line Demonstrations: FLD’s viz.,
Performance of chilli variety LCA-625, balanced
fertilisation in FCV tobacco, topping and sucker
control in FCV tobacco and demonstration of
IPM module in FCV tobacco were taken up
(Fig.38).

Capacity building programmes: Training
Programmes on milky mushroom production,
value addition to millets, value addition to milk,
techniques for healthy livestock production,
pro-tray vegetable seedling production, value
addition to fruits and garment making, were
organised (Fig.39 & 40).

Exposure visit to Indian Institute of Millet
research

An exposure visit was organised for farm
women and farmers to Indain Institute of
Millets Research, Hyderabad. They were
exposed to machinery for processing millets and
various products that can be made with millets.
They were shown different varieties of millets
in the research farm (Fig.41).

A field day on Integrated Farming system -
an approach for sustainable farm income was
organised at Krishi Vigyan Kendra, Kandukur on
24.03.2018. Director, CTRI, Regional managers
of Tobacco Board, trade officials, scientists of
CTRI and SMSs of KVK and 150 farmers attended

Fig.38: Topping and sucker control in FCV
tobacco

Fig.39: Techniques for healthy livestock
production
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the programme and shared their experiences
(Fig.42).

Celebration of important days

Mahila Kisan Diwas and International
women’s day was celebrated on 15" October,
2017 and March 8% 2018, respectively (Fig. 43).

Other activities

e A training program organised for
multipurpose extension Officers (MPEOs) on
importance of plant nutrition. As a part of
the training programme MPEQOs, AOs and ADA
visited the KVK farm (Fig.44).

e Conducted demonstration trial on short
duration Red gram variety ICPL-20338 in
collaboration with ATMA.

e Tobacco growers of SLS and SBS region
visited Integrated Farming System model
established at KVK as a part of their
educational tour organised by Tobacco
Board.

Fig.44: Training for multipurpose extension officers
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Awards and Recognitions

XII International Congress Commemoration
Award : Dr. D. Damodar Reddy, Director, ICAR-
CTRI, received the prestigious ‘Xl International
Congress Commemoration Award’ of The Indian
Society of Soil Science, New Delhi at the 82"
Annual Convention of the Society on 11t
December 2017 at Kolkata. This award is
bestowed in recognition of his outstanding
contribution to elucidating soil fertility dynamics
using organic vis-a-vis inorganic inputs and
developing strategic interventions for improved
nutrient use efficiency and production
sustainability.

Life Time Achievement Award : Dr. U. Sreedhar,
Principal Scientist & Head, Division of Crop
Protection conferred ‘Life Time Achievement
Award’ at the IJTA 5" International Conference
on Agriculture, Horticulture and Plant Science
held during 24-25%", June 2017 at Rishikesh.

Rashtriya Gaurav Award : Dr. U. Sreedhar,
Principal Scientist & Head, Division of Crop
Protection received ‘Rashtriya Gaurav Award’ at
India International Centre, New Delhi on 24t
August 2017. The award was presented by Dr.
Bhishma Narain Singh, Former Governor of Tamil
Nadu, Assam and Meghalaya for his outstanding
services, achievements and contributions.

Dr. Anand Prakash Award-2018 : Dr. U.
Sreedhar, Principal Scientist &Head, Division of
Crop Protection has been conferred ‘Dr. Anand
Prakash Award-2018" at XVI AZARA International
Conference on Applied Zoological Research for
Sustainable Agriculture & Food Security held
during 9-11*" February 2018 at Banaras Hindu
University, Varanasi. The award in the form of a
memento and citation has been conferred for
his outstanding research contributions in
developing IPM modules for tobacco.

Teaching and Research Excellence Award : Dr.
K. Sarala, Principal Scientist & Head, Division
of Crop Improvement received ‘Teaching and
Research Excellence Award’ for the outstanding
excellence and remarkable achievements from
IRDP group of Journals on 14" October 2017 at
Chennai.

Distinguished Scientist Award : Dr. K. Sarala,
Principal Scientist & Head, Division of Crop
Improvement received ‘Distinguished Scientist
Award” for contributions and achievements in

HP I Y - asgH aiftfe ufedes 2017-18

the field of Plant Biotechnology from Venus
International foundation, Chennai on 11t
November 2017 at Chennai.

Outstanding Scientist Award 2017 : Dr. M.
Anuradha, Principal Scientist and Head, ICAR-
CTRI Research Station, Kandukur, has been
conferred ‘Outstanding Scientist Award 2017” in
5t International Conference on Agriculture,
Horticulture and Plant Science held at Rishikesh,
Uttarakhand, from 24-25 June, 2017 organized
by International Journal of Tropical Agriculture
and Serial Publications Pvt. Limited. New Delhi.

Distinguished Scientist Award : Dr. K. Suman
Kalyani, Principal Scientist, conferred the award
of ‘Distinguished Scientist’ for outstanding
contributions in the field of Agricultural Extension
by the Venus International Foundation on 11%
November 2017 at Chennai, Tamil Nadu.

Outstanding Scientist Award : Dr. K. Prabhakara
Rao, Scientist received ‘Outstanding Scientist
Award” for contributions and achievements in
the field of Plant Biotechnology from Venus
International foundation, Chennai on 11.11.2017
at Chennai.

Young Scientist Award : Dr. J. Poorna Bindu,
Scientist, received ‘Young Scientist Award (2016-
17)-Runner-up II’ for outstanding achievement
in chemistry by Dr. K. V. Rao Scientific Society,
Hyderabad, during Annual Science Awards
function celebrated on 27" May 2017 at University
of Hyderabad, with a sum of Rs. 10,000/- along
with trophy, certificate and citation.

Scientist of the year Award : Dr. K.
Baghyalakshmi received ‘Scientist of the year
2016’ award during 2" National Agricultural
Convention on Agricultural skill development for
doubling farmers income organized by All India
Agricultural Students Association (AIASA) on 7t
October, 2017 at Rajasthan.

Best paper presentation award : Dr. Hema
Baliwada, Scientist, conferred with ‘Best paper
presentation award’ for the paper entitled as up
scaling and out scaling of farmer-led innovations
for enhancing farmers income in 8" National
seminar on potential, prospects and strategies
for doubling farmers income: multi-stakeholder
convergence at college of veterinary science,
Assam Agricultural University, Guwahati, Assam
held during November 9-11*, 2017.
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Fig.45: Dr. D. Damodar Reddy - XII International
Congress Commemoration Award Award

Fig.48: Dr.K. Sarala Dlstmgmshed SC|ent|st
Award

Fig.49: Dr. K. Sarala - Teaching and Research Fig. 50 Dr. K. Prabhakara Rao Outstanding
Excellence Award Scientist Award

Fig.52: Dr. K. aghy:allakshmi—Scientist of the year

Fig.51: Dr. J. Poorna Bindu - Young SC|ent|st
Award 2016
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Linkages and Collaborations

WA A UTef3d, IR qoIT SfaRTd Wik
R AR ATeAl ¥ ea dud Rfud e |
TR WR MY U¥, dferg deicd, [I8R,
ORI, JATMSAT TFT URTHA T & IR TRBRI
& fafa=1 favrn qen &Y/ arras favaferera
W AU Rua fHar e AR awre, [Jem
WR YHIIHR] de QT S b | dsid FIeT ok
T, drs deIm oig Urenfiras! favmT e, fae
@ AT PrIHAl § s € | AR 7 HTherq
raTet o RN, FTER, STEamEd, 2armMEe,
TRTETH, BaRTETG, TR I, JOT, HiTtholl STRie
T freenerd, SErTe | A1 9us w@nfud fahar |

The institute has established strong
linkages with various organizations at regional,
national and international level. At regional
level, linkages between CTRI and various state
government departments and Agricultural/
Horticultural Universities in Andhra Pradesh,
Tamil Nadu, Karnataka, Bihar, Gujarat, Odisha
and West Bengal were established to provide
an effective thrust to Indian tobacco
development. Central organizations like
Tobacco Board and Department of
Biotechnology are associated with different
tobacco development programmes. CTRI has
also developed linkages with ICAR organizations
like NBPGR, New Delhi, CIAE, Bhopal and PDPC,
Bangalore, IICT, Hyderabad, IIOPR, Pedavegi and
CRIDA, Hyderabad.

.

9. | GEarl goiRil & M fafafey

SI. | Name of the Collaborating Activity

No | Agency

P) TS G/ ¥ fvafieme™

a) National Institutes/Agricultural Universities

1 | Tobacco Board, Guntur On Farm trials, Frontline demonstrations, training

programmes and Diagnostic visits

2 | Bureau of Indian Standards, Development of Indian standards for tobacco
New Delhi and tobacco products

3 | National Bureau of Plant National Active Germplasm Site (NAGS).
Genetic Resources, New Delhi Import of tobacco germpalsm and maintenance

4 | Department of Agriculture in Development of technologies related to different
different states tobacco types and technology dissemination

5 | Indian Meteorology Dept., Pune | Maintenance of meteorological observatories at

different Stations

6 | M/sITC Ltd. ABD-ILTD Research and development activities and
M/s.Godfrey Phillips India Ltd., | manufacturing tests for varietal release
M/s. VST Industries Ltd. and
Indian Tobacco Association,
Guntur

7 | Uttar Banga Krishi Vishwa Collaborative research programmes
vidyalaya, West Bengal
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H9% U9 WeIT Linkages and Collaborations

h.
¥. | ARl goikil @1 AW wfafafer
SI.| Name of the Collaborating Activity
No| Agency
8 | TNAU, Coimbatore Research and Development
9 | Gujarat Agricultural University, Research and development
Anand
10| Acharya N G Ranga Agricultural Research and development
University, Hyderabad
11| UAS, Dharwad Research and development
12| Chandra Shekhar Azad University | Research and development
of Agriculture and Technology,
Kanpur
13| Odisha University of Agriculture | Research and development
and Technology, Bhubaneswar
14| University of Agriculture and Research and development
Horticultural Sciences, Shimoga
15| Adikavi Nannaya University, PG Studies, Research
Rajahmundry
16 | Acharya Nagarjuna University, PG Studies, Research
Guntur
17 | Andhra University, PG Studies, Research
Visakhapatnam
18 | NIFTEM, New Delhi Training of UG & PG students
19 | ICAR- National Bureau of Coordinated trials in Biological control
Agricultural Insect Resources,
Bangalore
20 | Indian Institute of Spices Network Project on “Phytochemicals and High value
Research, Kozhikode, Kerala compounds™
21| CSIR- Indian Institute of Collaborative studies on Characterization and
Chemical Technology, Hyderabad | refining of crude tobacco seed oil
22 | National Institute of Nutrition, Pre-clinical efficacy and safety evaluation of
Hyderabad Refined tobacco seed oil
23 | Protection of Plant Varieties and | DUS characterization
Farmers’ Rights Authority
91 ICAR - CTRI Annual Report 2017-18
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¥ud vq WeIT Linkages and Collaborations

h.
H. | wgart goill &1 9 Tferfafy
SI.| Name of the Collaborating
No| Agency Activity
24 | ICAR-Central Institute of Farm mechanization
Agricultural Engineering, Bhopal
25 | Central Drug Research Institute- | Capacity building programmes
National Tobacco Testing
Laboratory, Mumbai
26 | Indian Institute of Oil Palm Inter-institutional research project
Research, Pedavegi
27 | ICAR - CRIDA, Hyderabad Inter-institutional research project
28 | ICAR - IISS, Bhopal Mridapariksha mini lab
(b) International Institutions
1 | ISO-TC126, Berlin, Germany Development of international standards for tobacco
and tobacco products
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T IR 3IfIel IRAT ead gRIrHT

All India Network Project on Tobacco

YR P e uRve = =l degadi
ASHT & SRM Y 1970—71 H T W 3Raa
R AT ST IRATSTHT Bl WIbfd <
ofl, A U T JRATAI I[OIRI T & IAT0G
H Reyd o | 9= Udhds & JAT Bl (&A1 16.
08.1998 DI DAl Ty, SIHETT R, [T
H IR fdam T3 o7 | JTey, IR IR R
AT ST URATSTAT B GATHBRYT TR,
WR ARG ARG edd RIS & W H fbar
T 3R SHBT BT 32D, MEHITIR—AICIARATTS,
ST & YRAfd fSRI=07 # 819 T |

TR, IR 3fRgel IR Sead  IHer
RIS & AR TG Dg JIows!, R, o
Td gAT H; 9 SU—ds FUF, AR, SRETR,
RIS, dBIel, Yox d B8R H qAT T R
RS AR Teqe RIS & IR WD ba
ATeId, SiifAeel], PR Ud dadey H Rerd ¢ |
RIGTAwg], CR, ¥R UG QI8Iel $g buld awdid;
SATHET TR (ISR, IISTH=s! & IR
{2107 # BT € | 3fofe, fRrear, o, FdRre,
SREAYR T IRl de Aded fawafderedl &
U FRIFeT | € WG BERE SMviE iy
faeafaered, o, rTarl vd o fasma
fareafaenera, Remrm, $iy g favafdery, ¢
TRATS; 3R YASH. [0 Sy fawafdeney, cx;
Nfeem Y vd drenfie) fawafderes, yavaR
TAT TR IMTSNG By Td Ul faeafdene,
DIAYN |

RIS B Hol WIhd A=A TDT DI HAT 24
2| 99 2017—18 & SRM "cad URASH & oy
263.00 T duTc W 3l & | FAfad gd oI
faRRre SIgHuT™ SRIHH & e uia =T awray,
el TR ST =i FTd faar S e R, AW uef
RIS goli~aT (B, dI] 91, Tdr ud IR

SECED)

o U I IUS], IBTR I[UTA dlel T, dMEhH
Td WhRl B IgRATIY URIETT Ud Yge b
BT AHAI |
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Indian Council of Agricultural Research
(ICAR) sanctioned the All India Coordinated
Research Project (AICRP) on Tobacco in the
Fourth Five-year Plan during 1970-71 with the
headquarters of the Co-coordinating unit at
Anand, Gujarat. The headquarters of Co-
ordination unit was shifted to CTRI,
Rajahmundry on 16.08.1998. The AICRP on
Tobacco is renamed as All India Network
Research Project on Tobacco (AINRPT) in the
year 1998 and is functioning under the
administrative control of the Director, ICAR-
CTRI, Rajahmundry.

The four main network centres of AINPT
are located at Rajahmundry, Shivamogga, Anand
and Pusa; the seven sub-centres are at Nipani,
Nandyal, Berhampur, Araul, Dinhata, Guntur and
Hunsur and the four voluntary centers of AINPT
are functioning at Ladol, Jeelugumilli, Kandukur
and Vedasandur. The centres at Rajahmundry,
Guntur, Hunsur and Dinhata are functioning
under the administrative control of Central
Tobacco Research Institute (CTRI),
Rajahmundry. Anand, Shivamogga, Nipani,
Nandyal, Berhampur and Araul centres are under
the administrative control of respective
Universities, viz., Anand Agricultural University,
Anand; University of Horticulture and
Agricultural Sciences, Shivamogga; University
of Agricultural Sciences, Dharwad; Acharya NG
Ranga Agricultural University, Guntur, Orissa
University of Agriculture and Technology,
Bhubaneswar and Chandra Sekhar Azad
University of Agriculture and Technology,
Kanpur, respectively.

The total sanctioned scientific strength of
the project is 24. The sanctioned budget for
the Network Project during 2017-18 was Rs.
263.00 lakhs. Under coordinated and location
specific research programmes, research is being
carried out on five different types of tobacco
viz., Flue Cured Virginia (FCV), Bidi, Natu,
Chewing and Rustica.

Objectives

e To co-ordinate the multi-location testing
and identification of new high yielding
superior quality tobacco lines and hybrids

ICAR - CTRI Annual Report 2017-18



e ST TUS &HAI, dEAR Uil YOIl el
IR—URuRe IuART =g I fafre dwra
el /Hepl BI ugar |

o TUd SUGH TAT TFTd, & fafi= fhwdi ud
R I & oy Reqor Urelfffdsat & faer |

o U & IR-THH THIG ITM arel & H
I fafdre & o7 amye B Jomferd @
EECIRE

famTies 23—24 STERIER, 2017 & IR THITEH, TR
e MR wiead aRareHT @l 2341 fgarfie
BRILATAT BT TATOT IIRUNRYE, wAfedrel (et
TASH A PN fawafderead, R, 3y gawn) H
foar |

gafaa feefa adero

faffr=1 wai # Tafad fesia weron & SRE
ggaE fhU U 1A IMMeMST-d G2k fAeferRad
H

aiferar : feeia 1§ @i &1 URMS eor
Table : Initial Varietal and Hybrid Trials

TR, ¥ 37 MR Feqd gRIT All India Network Project on Tobacco

e To identify location specific tobacco
varieties/hybrids with high yield potential,
superior leaf quality and for non-
conventional uses

e To develop crop production and protection
technologies specific to different tobacco
types and locations

e Identification of location specific
remunerative cropping systems in the non-
FCV tobacco growing areas of the country

The XXIII Biennial Workshop of All India
Network Project on Tobacco was held at RARS,
Nandyal (Acharya N.G. Ranga Agricultural
University, Guntur, Andhra Pradesh) from 23-24
October, 2017.

Research Achievements of different centres
Coordinated Varietal Trials
The most promising lines identified in Co-

ordinated varietal trials at different Centers
were as follows

Centre

Promising line(s) in Initial Varietal & Hybrid Trials

FCV tobacco

FCJ-28, FCS-3 & FCJ-30

Bidi tobacco

Anand ABD 145, BTH 318 & BTH339
Nipani ABD 145, ABD-163 & ABD 167
Nandyal ABD-145 & ABD-163

Rustica tobacco

Araul LR 86 & ArR 58

Ladol ArR 57, ArR 125 & LR 86

FCR-42, FCR-43, FCR-45, FCR-47, FCR-48, FCJ 33, FCJ 35, FCJ 36 &

FCK-7, FCR-43, FCJ-36, FCR-49, FCJ-33, FCJ-35 & FCR-50FCJ-27, FCS-4,

Guntur FCR-41, FCR-44, FCR-46 & FCR-47
Kandukur FCR-50, FCR-49, FCR-41 & FCR-47
Jeelugumilli
FCK-7CH 99, CH 163 & CH 228
Rajahmundry FCR-42, FCK-7, FCR-37, FCJ 28, FCS-3, FCS-4 & FCK-6
Shivamogga

HP I Y - asgH aiftfe ufedes 2017-18
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Table : Advanced Varietal Trials

Centre Promising line(s)

FCV tobacco

Guntur FCR-34, FCR-38, FCK-5 & FCK-6

Kandukur FCR-34, FCR-39, FCS-3 & FCK-6

Jeelugumilli FCR- 37, FCR-38, FCR- 39, FCJ-26, FCJ-28 & FCK-6
Bidi tobacco

Anand ABD 138, ABD 151, NBD 289, NBD 290 & NyBD 55
Nipani NBD-289, NBD-290, NyBD-55, ABD-138, ABD-151, ArBD-39 & ArBD-40
Nandyal NBD-290, NBD-289 & ABD-138

Rustica tobacco

Araul ArR-51 and LR-81

Ladol ArR 121, LR 81 & LR 82

feIdT : IS, Y&T edid o AIfas gaeor

Table : Bulk, Farm Evaluation and Agronomic Trials

Centre Promising line(s)

FCV tobacco

Guntur FCR 17, FCR 24

Kandukur FCR 31, FCR 32 and FCR 15
Jeelugumilli FCJ 7, FCJ 11 and FCJ 15
Rajahmundry FCR 26, FCR 29, FCR 30, FCR 4 and FCR 17
Hunsur KLSH-10

Bidi tobacco

Anand ABD 152

Nipani NBD 277

Nandyal ABD132, ABD 146 & NyBD 56
Rustica tobacco

Araul ArR 27 & ArR 29

Ladol LR 78

THEdl B FCV Centres
. GUNTUR
T

o S—d fheig udero-11 # thdisR- 24 % g1 e In Advanced Varietal Trial-1l, FCR-24 out

A forem Y ud RS wflta il wRiftsar yielded all the entries including the two
ST et v S e e §_§I checks i.e., Hemadri and Siri.
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TR IR 3Tt MR dead GRISTT

X
e URKRIUY & 45 UG 55 fal R UIeIfRRA A5ce
25% & 1T ATSEI Ud UIeifRRe & gofty

GINT { IUATRA U=l IS H 16-5%0 2T Faol
s Icare # 41 10.18% &1 I TS |

SHTfAeet

o &R YIET H UAC—da ol gerl H HIg—163
Tpx § Il ISl <&} TS |

'g o

o UD Wierol H IR dgar R &1 o
THARIR—15 qT A= (I, didi—1158,
U998, UHHIBIR—15 & T UHRIR—10 H
SR BRa gl Ul (11%), Su=nRd o<l
Iut (95 %), gaoi wit Iust (13%) T
o7 adid (10.6%) Tot far T |

MSTHAS!

o HHIfhd HHRI # | HUT—99 Hahx A MfDHaH
2020 fHIT. /7. SU=IRT Uil SUST AT 1044
5.3 /7. gaot o<i SuSt U g% |

o U Bg R THEIg W AR VR edd
RIS el H by TU G & THAId)
qq IR—UHAd qRTq, Rkl & T H
ARG I[oTadT Uraat, o FaicH, ged)
ORI TAT FARTSS! BT Ao fmar 13 |

Rradm

o TWIH URHI & SUAR H EIC Hadd T FIE
Td Uel TSy RAeH SIS U 17 | 88 Eel
P JJd SUER H Aad 600 fHIm ufa
IR (35% =c) STDiSTT BT IuINT feba
T |

o UHNE qRITd THRI H 3/gHa T (damping
off) UPIT B HH &1 H BATHSH + Heplolg
0-3% TTAT STSITRIRSI T 0-1% YHTIHRT TTT
T R gfeRIMoT Ay waRey qargig dre
31y Hwm # 9Ty g |

R—upddt og
3vig

e U 119 T 3Ue ) GerhHl ATHd: TdIST 164,

T4IST 165, UdTST 166 AT Tdrs! 170 &1 30
IRUFIAT H Seold-1T T8N <l TS | AT
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HUNSUR

e Foliar nutrition of N and K with potassium
nitrate @ 2.5% at 45 and 55 DAT increased
the cured leaf yield by 16.5% and bright
grade production by 10-18%

JEELUGUMILLI

e In hybrid trial, CH-163 hybrid showed high
yield compared to LT-Kanchan

KANDUKUR

e In bulk trial, entries FCR-15 and FCR-10
along with control Siri, VT-1158, N-98,
FCR-15 recorded higher green leaf yield
(11%), cured leaf yield (9.5 %), bright leaf
yield (13 %) and grade index (10.6 %)
compared to the better control Siri.

RAJAHMUNDRY

e Among the hybrids evaluated, the hybrid
CH-99 is the top yielder with 2020 kg/ha
cured leaf yields and 1044 kg/ha bright leaf
yield

e The centre analyzed the leaf chemical
quality parameters viz., nicotine, reducing
sugars and chlorides in FCV and Non-FCV
tobacco leaf samples (394) of experiments
conducted at AINPT centres.

SHIVAMOGGA

e Modified flue pipe system of heat
conveyance was efficient for curing tobacco
leaves. The average quantity of wood used
was 600 kg per curing (35% saving) with 88
hours of curing

e In FCV tobacco nursery, Fenamidone +
Mancozeb at 0.3% and azoxystrobin 0.1%
was found effective in reducing the
damping off disease incidence along with
more number of healthy transplantable
seedlings

Non-FCV Centres
ANAND

e All the lines viz., ABD 164, ABD 165, ABD
166 and ABD 170 showed significant
superiority in early maturity over A 119.

96



TR, ¥ S MR dead gRAar  All India Network Project on Tobacco

feg SIS 7 @1 3muer F gfaftedt AmHa:
qIHHA—120—1, TYHH.142—27 TAT GIThH-
286—39334 H Jeeld-1g daX @1 UfaRIferar
AT TS | W HhY GRG0 H UHIIRGIEITH
1 P 37T BE FBRT AT AT 344, SIS
348, dICIUT 349, dICIUT 352, dICITH 353 AT
U 356 H SUATRT TN SUST BT ScoRkg-13
Jc dl W TS |

YREHT TR, & AeH H MAICT H TR 125,
ArR 57 92T ArR 58 991shd # J1fidbdd U
ST T3 | AT 90T B Rerfadi & fdEia
|\ fowdt o gor # Q‘cﬂﬁ—1 H
TR 121 AT TIIR 137 d9hH H Iffddhad
IO <@ TS |

qeg YR Bl ¥ STAargdid &3 & 3iaiid
Udhel T, 3] & AT Hthell e 3Me]
W$Wumwwmaﬁwﬁ
TRl fAele ®d Yomell (FsTarar) #
SERINT U A IR g SO, I8
@™ (79,036 %./3.) UK B8 |

TUESN 11 99shH ¥ €197 U9 ool SUS & Fed
¥ Ieorg T BT A Se wedT, TuHal 16 ¥ arfe

[haq WRGY] SUS Sidih YUl 17 H 3Iyfe

Thdd fAISH SUST e|dT gof &l TS |

JeRger & 90 AT WR 180 fh.uT. ATSSIGT ®
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STINT | TAIrS! 151 dAT TdIST 163 § A
Joadd BRd U= IIRIENT deT U U
T ot BT TS |

itz Rafaal @ oidifa felie dor sa9s
fered @ forg foarsimr 40% 41,
arofeifa 1% 301, sfasraafis 17.8%
TV, PPrRmRigem 25% Sgst! TRIT hIb o
25% Tl Jrid fawTad g T |

T Rerfat & sidefa 14 SFoey / d9repHr &
d TSI 145 dIHH H 3@ T b Ul
A IR <Y TS |

RydeR A8 @ TR Iwg | SHvdIel 11 &1
9T S R A8 & AU & FHGET ®, H
IR SUST 26 TRTAT BT SHUT TAT STSS
[T BT 4 wR Q@7 AT

SERT AT WA H T3NS WIS IRT BT YaigHr
P 50% TG 28% P fHAT ST HHT B |

Three entries viz., Line -120-1, Line -142-
27 and Line-286-39...34 showed significant
superiority in drought resistance over the
check GT 7. Six hybrids viz., BTH 344, BTH
348, BTH 349, BTH 352, BTH 353 and BTH
356 showed significant superiority for cured
leaf yield over the MRGTH 1 in station
hybrids trial

In rustica tobacco, the line AR 125, ArR 57
and ArR 58 showed maximum yield in IVT.
The Line AR 121 in AVT-lI and AR 137 in
normal planting showed maximum yield
over respective checks

Tobacco-pearlmillet (summer) cropping
sequence showed significantly higher
tobacco equivalent yield, net profit
(Rs.79,036/ ha) as compared to tobacco
alone, groundnut with potato and sesamum
with potato crop sequences under middle
Gujarat agro- climatic zone

The line, ASO 11 showed significant higher
superiority for seed and oil yield, ASO 16
showed maximum khakhri yield whereas
ASO 17 registered maximum nicotine yield
potential

Highest green leaf biomass and protein yield
potential were recorded with ABD 151 and
ABD 163, respectively at 90 days with 180
kg N

The insecticides viz., triazophos 40 % EC,
azadirachtin 1 % EC, imidacloprid 17.8 %
SL, thiamethoxam 25 % WG and buprofezin
25 % SC were found highly toxic to mealybug
and its parasitoids under control conditions

Out of 14 genotypes/lines, line ABD 145
showed moderately resistant reaction to
damping-off disease in the nursery
conditions

Planting of GABT 11 during 3 week of
September at par with August planting
showed higher yield at 26 leaves topping
with reduced level of the root-knot disease

Frog eye spot in nursery and field can be
predicted to an extent of 50 % and 28 %,
respectively
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TR IR 3Tt MR dead GRISTT
EEpIC

ST I, & BRI B URMD TRIETol H AT
feAl THRTRSIEITE 1 (1669 fhAT. /B.), T 119
(1528 fH.3T. /B.) qAT TAGIST 119 (1858 fHm.
/%) & gt | yfafteat diéwe -318 (2635
far. /7)), AIw=-315 (2518 .M. /2.) Tl
I -336 (2428 fH. AT, /7)) # Seeiaig w4
A IR SUATRT Uil STl qof @ T |

ST T, © e W § A fhe U
1199 (1784 f.UT. /%) BT JorTT H UfAfte qaTST
119 (1922 fHIT. /8) ¥ SeaaR SUATRT TRl
IO TSl BT TS |

ST aRITE, BT ol 151 AT FIg AHITR, D 83
EHEIICIINCENEI CREIIE

AYTES FTRAT H YT BT JAT H HS YR YT
Y IoolgHd IeadR IUAIRT Uil SUS g
ORI

YfeRIYUT & 45 T 60 fa1i UR 3T IR UrerfRm
qEge & yoffta ARt ¥ i awrE @
SUAIRT U<iT SUST H Soog+d a¥g ol

TS |

YfoRITUT & 45 TAT 60 faAT TR JMIIH Aebe
+ THAN @ HEegH ¥ e R AEered g
GICTRTH IRGBI & TR | 80169 3. /T
SIIBTH PG M Tl BT TE |

ISl UdIUe qHT, H TEISI—119 Bl g
TdIEI-119 7 ITaaR SUAIRT UH U Tl
P TS | VA 119 H A1ggrod 130 fHAT. /=,
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All India Network Project on Tobacco

NANDYAL

In initial hybrid trial on bidi tobacco, the
entries BTH-318 (2635 kg/ha), BTH-315
(2518 kg/ha) and BTH-336 (2428 kg/ha)
recorded significantly higher cured leaf
yield when compared to the checks MRGTH
1 (1669 kg/ha), A119 (1528 kg/ha) and NBD
119 (1858 kg/ha)

In On-farm trial on bidi tobacco, the entry
ABD119 (1922 kg/ha) recorded higher cured
leaf yield compared to the check A 119
(1784 kg/ha)

A total number of 151 bidi tobacco and 83
natu tobacco germplasm lines were
maintained

Ridge planting method recorded
significantly higher cured leaf yield against
flat bed method planting

Cured leaf yield of bidi tobacco was
significantly higher with foliar application
of KNO, twice at 45 and 60 DAT

Supplementation of N and K fertilizer twice
at 45 and 60 DAT through ammonium
sulphate + SOP has recorded maximum net
returns of Rs. 80169/- ha.

ABL bidi tobacco, ABD-119 has recorded
higher cured leaf yield compared to NBD -
119. Nitrogen @130 kg /ha and topping at
18t leaf were optimum for ABD 119

Application of recommended dose of ‘P’
every year along with nitrogen is required
than ‘P’ once in two years for bidi tobacco
at Nandyal

In bidi tobacco, topping at 12 leaf in early
flowering recoded higher cured leaf yield
compared to topping at 8™ leaf

Rynaxypyr and emamectin benzoate were
effective in the management of S. Litura
in terms of lowest number of larvae, cured
leaf yield and C: B ratio of bidi tobacco at
Nandyal
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frrarh NIPANI
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EAR
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Among the six hybrids tested, BTH-315
(2947 kg/ha), BTH-336 (2940 kg/ha) and
BTH-340 (2859 kg/ha) showed superiority
over checks

In bidi tobacco, maximum number of
healthy transplantable seedlings were
produced with coco peat + VAM + microbial
consortia growth medium in tray nursery
Among the various sources of potassium for
bidi tobacco maximum leaf yield was
recorded with tobacco stem ash
Significant mycelia inhibition (84.90 %) of
Rhizactonia solani was observed with
Fenamidone 10 % + Mancozeb 50WP (Sectin
60WP) @ 0.3 % followed by Metalaxyl 4% +
Mancozeb 64% (Ridomil Gold 68 WP) @ 0.2
% (81.07%)

Variety ABT-10 was assessed for nematode
resistance under natural conditions and
found that it was equally resistant to
nematode as that of A-119

ARAUL

The entries ArR-69 and ArR-64 were found
significantly superior over the check Azad
Kanchan

Significantly higher leaf length, leaf width,
plant height, number of curable leaves and
cured leaf yield was recorded with green
manuring along with 200 kg N, as compared
to control

BERHAMPUR

Among four entries tested under bulk
evaluation trial, PVM-14-1 recorded 3.4 %
higher cured leaf yield over check Gajapati

In Multi Location Trial, Selection-47
recorded 17.11 % higher cured leaf yield
over check Gajapati

Sowing in first week of September is
optimum for achieving higher cured leaf
yield compared to other dates of planting

LADOL

Line, LR 78 showed maximum leaf yield
against both check viz., GCT-3 and DCT-4.
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Capacity building programmes under CTRI-KVK

KVK, Kalavacharla conducted 14 training
programmes for the benefit of women

Training programme on ‘Banana fibre
extraction and products making’ during 24t
April - 3@ May 2017 was organized to 20
women trainees at Tatavaripalem,
Bhattiprolu Mandal, Guntur district. This
programme is sponsored by CARE, a
voluntary organization

Training programme on ‘Garment making’
was conducted for 20 rural women at
Muggalla village of Seetanagaram Mandal
during 1-31%t July 2017

Off campus training programme on ‘Value
Added Products with Fish’ was organized
for 20 rural women of Babanagar and Korangi
village of U. Kottapalli Mandal during 13-
16% September 2017.

Training programme on ‘Decorative articles
with Weeds’ was organized for 10 rural
women of Gadarada and Kalavacharla
villages during 11-21% September 2017.

Off campus training programme on ‘Maggam
embroidery’ was organized for 20 rural
women of Surampalem Village of
Peddapuram Mandal during 14 September
- 13t October 2017

Training programme on *‘Coir door-mat
making’ was organized for 10 rural women
in Modekurru village, Kothapeta Mandal
during 30" November-9t" December 2017
Off campus training programme on ‘Value
added products with milk’ was conducted
for 10 rural women of Narasapuram Village
of Korukonda Mandal during 11-15t
December 2017

Off campus training programme on ‘Banana
fibre products making was conducted for
20 women at Rastakuntubai KVK,
Vizianagaram district during 11-21¢t
December 2017

Training programme on ‘Quilling jewellery
making’ was organized for 20 rural women
in Narasapuram, Korukonda, Gadarada and
Kalavacharla villages during 18-29t
December 2017
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Empowerment of Women in Agriculture

Off campus training programme was
conducted on “Sisal fibre extraction for 30
women of Sai Nagar, Araku, Araku Mandal
in collaboration with NABARD and Vikas
Voluntary Organisation during 20*" January-
2" February 2018

Two weeks duration vocational training
programme was organized on ‘Jute cloth
bags making’ at Pithapuram village for 20
rural girls from Pithapuram Mandal
sponsored by SAAS Voluntary organisation
during 19* February-6" March 2018

Skill development programmes on ‘Garment
making” and ‘Saree printing’ was conducted
for 20 rural women from Muggalla,
Surampalem and Bobbilanka villages of
Sitanagaram and Gandepalli villages during
15-31st March 2018

Two weeks duration vocational training
programme on ‘Jute cloth bags making’ was
conducted at KVK, Kalavacharla for 10 rural
girls from Narasapuram and Gadarada
villages during 15-31% March 2018

Four days training programme on “Coir pith
compost making’ was organised for 10 rural
women of Narasapuram and Gadarada
villages at KVK, Kalavacharla during 23-27t%
March 2018

KVK, Kandukur conducted 6 training
programmes for the benefit of women

Three days training programme on milky
mushroom production for 45 women was
conducted in Oguru, Divivaripalem,
Mahadevapuram and Kandukuru villages of
Kandukuru mandal during 20 - 22
September 2017

Two days training programme on value
addition to millets for 43 women was
conducted in Oguru, Divivaripalem,
Mahadevapuram and Kandukuru villages of
Kandukuru mandal during 10-11* January
2018

Two days training programme on value
addition to milk was conducted for 44
women in Oguru, Divivaripalem,
Mahadevapuram and Kandukuru villages of
Kandukuru mandal during 23- 24™" January
2018

One day training programme was organized
to 58 women on pro-tray vegetable seedling

ICAR - CTRI Annual Report 2017-18
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Fig.53: Training programme on Fish Processing
and Value Added Products
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Empowerment of Women in Agriculture

production to Oguru, Divivaripalem,
Mahadevapuram and Kandukuru villages of
Kandukuru mandal on 25" January 2018

e One day off campus training programme was
organized to 100 Damacherla
sakkubhayamma women’s Degree college
students in Ongole on 5™ February 2018

e Two weeks training programme on garment
making was organized to 20 women in
Veerepalli village of Ulavapadu mandal
during 14-28" March 2018

Capacity building programmes under NICRA

Under gender sensitive adaptation
programmes in response to climate change
project of ICAR-NICRA (National Initiative on
Climate Resilient Agriculture), ten training
programmes were imparted to women in fish
processing, preservation, value addition
techniques and post-harvest technology. Women
leaders were identified and trained in the
climate change mitigation and technology
sectors on the use, development, production
and marketing of these technologies. Mass
awareness programmes to the fisher women and
Self-help groups were conducted in
collaboration with NGOs and line departments.
The villages covered under these training
programmes were Kothuru, Matlaplem,
Laksmipatipuram, Bhairavapalem, Chinavala-
sala, Gadimoga & Peddaavalasala (Tallarevu
mandal) and Konapapapeta (U. Kothapalli
Mandal) of East Godavari district of Andhra
Pradesh (Fig.53 & 54).

Fig.54: Training programme on Sea Shell
Decorative Articles
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Suman Kalyani, K. 2018. Economic sustenance
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B. Sailaja Jayasekharan (eds.). 2017. CTRI
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Research Institute, Rajahmundry.
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Lakshmi Kumari, V. V. , V.S.G.R. Naidu and
Damodar Reddy, D. (2017) Value added
products with Millets, fruits, vegetables
and Dairy products. KVK, ICAR-CTRI,
Rajahmundry pp 1- 68.

Naidu, V.S.G.R. and Damodar Reddy, D. 2017.
Front Line Demonstrations 2012-17. KVK,
ICAR-CTRI, Rajahmundry pp 1-24

Naidu, V.S.G.R. and D.Damodar Reddy. 2017.
Protection of Plant Varieties and Farmers’
Rights Act 2001 (Telugu), KVK, ICAR-CTRI,
Rajahmundry.

Naidu, V.S.G.R. and Damodar Reddy, D. 2017.
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KVK Technology Interventions during 2012-
17. KVK, ICAR-CTRI, Rajahmundry.
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List of Approved On-going Projects

SI. Institute Title of the project and Investigator(s)
No Code

CROP IMPROVEMENT

1. Br-2 Evolving superior varieties of FCV tobacco through hybridization
K. Sarala, A.V.S. R. Swamy, K. Prabhakara Rao, U. Sreedhar, K. Sivaraju
and S. K. Dam

2. Biotech-6  Molecular Mapping of Important Tobacco Traits
K. Sarala, K. Prabhakara Rao and K. Siva Raju

3. Biotech-11 Biogenesis and regulation of TSNA (Tobacco Specific Nitrosamines) in
Tobacco
K. Prabhakara Rao, K. Sarala, K. Sivaraju, J. Poorna Bindu and
D. Damodar Reddy

CROP PRODUCTION

4  A-83 Chemical management of Orobanche in FCV tobacco
S. Kasturi Krishna, S.V. Krishna Reddy, V.S.G.R. Naidu and S.K. Dam

5 A-84 Studies on false maturity and its mitigation strategies in FCV tobacco
growing regions of Andhra Pradesh
S.V. Krishna Reddy, M. Anuradha, S. Kasturi Krishna and K. C. Chenchaiah

6  Ag. Extn-50 Technology evaluation demonstration and impact analysis
Y. Subbaiah and K.Suman Kalyani

7  ARIS-15 Tobacco Agridaksh: An online expert system
H. Ravisankar, D. Damodar Reddy, U. Sreedhar, K. Sivaraju, K. Sarala,
S. Kasturi Krishna, M. Anuradha, Sudeep Marwah (ICAR-IASRI) and
N. Srinivasa Rao (ICAR-IASRI)

8  Agrl.Econ-1 Critical evaluation of tobacco sector and its socio-economic impacts
K. Viswanatha Reddy, Hema Baliwada and A. Srinivas

9 A-85 Crop intensification and diversification for higher system productivity and
profitability on tobacco growing Vertisols
T. Kiran Kumar, D. Damodar Reddy and C. Chandrasekhara Rao

CROP CHEMISTRY AND SOIL SCIENCE

10 0C-24 Studies on chemical constituents responsible for smoke flavour in FCV
tobacco grown under different agro climatic zones
K. Siva Raju and D. Damodar Reddy

11 SSMB-12 Tobacco (Nicotiana tabacum) leaf and stem assisted green synthesis of
sliver nanoparticles and evaluation of its antimicrobial activity against
agricultural plant pathogens
D.V. Subhashini
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List of Approved On-going Projects

ICAR

SI.  Institute Title of the project and Investigator(s)
No Code

12 SS-33 Investigations on various options for effective use of oil palm biomass
waste
J. Poorna Bindu, T. Kiran Kumar, K. Viswanatha Reddy,
C. Chandrasekhara Rao and D. Damodar Reddy

CROP PROTECTION

13 E-81 Bio efficacy and field evaluation of new pesticides against tobacco insect
pests and diseases
U. Sreedhar, G. Raghupathi Rao and S.K. Dam

14 E-83 Studies on insect transmitted viral diseases in tobacco
V. Venkateswarlu, B. Sailaja Jayasekharan, K. Prabhakara Rao and
G. Raghupathi Rao

15 E-84 Studies on the role of arthropod diversity in tobacco pest management
B. Sailaja Jayasekharan, U. Sreedhar and V. Venkateswarlu

CTRI RESEARCH STATION: JEELUGUMILLI

16 JL.Br.2.1 Evolving flue-cured tobacco varieties having high yield and better quality
suitable for NLS area of Andhra Pradesh
A. V. S. R. Swamy, T. G. K. Murthy, K. Sarala and K. Prabhakara Rao

CTRI RESEARCH STATION: GUNTUR

17 EG.16 Studies on monitoring and management of tobacco leaf curl caused by
whitefly, Bemisiatabaci Gennadius in SBS
P. Venkateswarlu and U. Sreedhar

CTRI RESEARCH STATION: KANDUKUR

18 K.Br.6 Breeding FCV Tobacco varieties for yield and quality under Southern Light
Soil (SLS) conditions
P. V. Venugopala Rao, K.C. Chenchaiah, and A.V.S.R. Swamy

19 Phy.K-1 Abiotic stress management interventions for climate resilient flue cured
tobacco production in SLS Domain of A.P
M. Anuradha, D. Damodar Reddy, L.K. Prasad, J. Poorna Bindu and
K.C. Chenchaiah

20 EK-19 Evaluation of IPM modules for the management of caterpillar and aphid in
FCV tobacco under SLS conditions
K.C. Chenchaiah

21 Phy.K-2 Soil, water and crop management strategies to mitigate climate induced
changes in rain fed ecosystem of south coastal A.P.
M. Anuradha, D. Damodar Reddy, K.C. Chenchaiah, B. Krishnarao and
K. Sammi Reddy
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List of Approved On-going Projects

SI. Institute
No Code

Title of the project and Investigator(s)

CTRI RESEARCH STATION: HUNSUR

22 Br.19 Development and evaluation of F, hybrids of FCV tobacco suitable to
Karnataka light soil region
C. Nanda, M. Mahadevaswamy, S. Ramakrishnan and S. S. Sreenivas

23 N-20 Integrated management of root- knot nematodes in FCV tobacco
S. Ramakrishnan and P.Nagesh

24 A-41 Studies on climate Risk Management practices for FCV tobacco based cropping
system in STZ of Karnataka
M. Mahadevaswamy and C. Chandrasekhara Rao

25 A-42 Evaluating the alternative nutrient source to provide balanced nutrition for

Flue-cured tobacco grown in KLS region
M. Mahadevaswamy

CTRI RESEARCH STATION: VEDASANDUR

26 B.50 Breeding non FCV tobacco types for desirable traits
A. V. S. R. Swamy, T. G. K. Murthy, M. Kumaresan and R.Rajendran
27 Al103 Evaluation of integrated agro-technologies for increased crop productivity

and farm returns
M. Kumaresan and D. Damodar Reddy

CTRI RESEARCH STATION: DINHATA

28 A-10

Permanent manurial experiment with Motihari tobacco
Sunil Mandi and D. Damodar Reddy

Externally funded projects

1. SP-ICAR-1
(Seed Qil)

Characterization, value addition and utilization of tobacco seed oil and
its by-products
K. Siva Raju, T. G. K. Murthy and D. Damodar Reddy

2. SP-NICRA-1

Gender specific adaptions programmes in response to climate change in

(HS) coastal Eco- systems
K. Suman kalyani, H. Ravi Shankar, S. Kasturi Krishna and D. Damodar Reddy
3. SP-PPV Development of Distinctiveness, Uniformity and Stability (DUS) Guidelines
FRI-1 (CI)  for FCV (Flue cured Virginia) and Bidi tobacco
K. Sarala, A.V.S.R. Swamy, K. Prabhakara Rao, D. Damodar Reddy and
D.R. Delvadiya
4. SP-TB-1 Assessment of soil fertility and development of online fertilizer
(Soil recommendation system for FCV Tobacco growing soils of India
Fertility) L. K. Prasad, J.Poorna Bindu, D. Damodar Reddy, H.Ravisankar and
C. Chandrasekhara Rao
5. SP-TB-2 Development and evaluation of Solar thermal energy based FCV tobacco
(Solar curing systems
Energy) C. Chandrasekhara Rao, D. Damodar Reddy, L.K. Prasad, J. Poorna Bindu,

K. Siva Raju, S. Kasturi Krishna and M. Anuradha
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RESEARCH ADVISORY COMMITTEE

Chairman

Member

Member

Member

Member

Member

Member

Member

Dr. A. Padma Raju

Former Vice Chancellor, ANGRAU,
Rajendranagar, Hyderabad,
Telangana- 500030

Dr. V. S. Korikanthimath
(Retd. Director, ICAR Research
Complex, Goa), House No. 33,
Sangamma, Dharwad,
Karnataka- 580004

Dr. J. L. Karihaloo
Coordinator, APCoAB,

C/0 ICRISAT, NASC Complex,
Pusa, New Delhi-110012

Dr. Ashok Kumar
Professor & Head,
Dept. of Soil Science,
SVBPUA & T, Meerut,
Uttar Pradesh-250110

Dr. T. V. K. Singh

Dean of Agriculture, ANGRAU, &
PJTSAU, Rajendranagar,
Hyderabad, Telangana- 500030

Dr. D. Damodar Reddy
Director, ICAR-CTRI,
Rajahmundry,

Andhra Pradesh- 533105

Dr. R. K. Singh

Asst. Director-General (CC),
Indian Council of Agricultural
Research, Krishi Bhawan,
New Delhi- 110114

Sri. Nagapuri Rajamouli

H. No. 7-1-48, Flat No. T-4,
Sri Sai Apartments,
Balasamudram, Hanumakonda,
Telangana-506001
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Member Sri. Venugopala Reddy
H.No.23-6-202, Dwarakanagar,
Hunter Road, Hanumakonda,
Telangana- 506001

Member- Dr. K. Sarala

Secretary Principal Scientist,

held on 19-20%

Division of Crop Improvement,
ICAR-CTRI, Rajahmundry -533105

Research Advisory Committee Meeting was
April, 2017 at ICAR-CTRI,

Rajahmundry under the Chairmanship of Dr. A.
Padma Raju, Former Vice-Chancellor, Acharya
N.G. Ranga Agricultural University, Hyderabad
(Fig.55) and the important recommendations
were:

RAC Recommendation 2017

1

Germplasm is a valuable resource and
serves as a repository of various traits.
Since germplasm exchange is going to be
limited in future in view of IPR regime,
RAC suggested to conserve the tobacco
germplasm at Institute level in addition to
depositing at NBPGR, New Delhi for long
term storage. Further, RAC suggested
intensifying the efforts to register the
tobacco germplasm with NBPGR for its IP
protection. Also, a core collection of
tobacco germplasm may be created,
characterized and fingerprinted for its
effective management/use.

The menace of Orobanche and its
infestation in different tobacco growing
areas is a cause for concern. Hence, RAC
emphasized that Orobanche management
should be continued as a priority area and
effective multi pronged control measures
evolved for combating the menace. Studies
be initiated for screening/assessing the
different types of tobacco for their
resistance to Orobanche. Inter institutional
collaboration with other ICAR institutes
may be strengthened to conduct research
on Orobanche control. RAC also felt an
urgent need for holding a national dialogue
on management of Orobanche in
collaboration with other institutes. ICAR-
CTRI may take leadership in organizing
initially a National Conference and
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subsequently an international seminar in
collaboration with other institutes who are
also engaged in research on Orobanche
management.

Tobacco is grown on a range of soils with
widely differing constraints and potentials.
RAC suggested creating tobacco soils data
base for rationalizing input use for
increased efficiency. In addition, soil
fertility mapping may be under taken in
consultation with NBSS&LUP, Nagpur. Also,
generate information for developing STCR
equations that are used for soil test based
fertilizer prescription for yield targets.

Crop protection agents (CPA) residues in
Indian tobacco are occasionally affecting
tobacco exports. RAC suggested
development of pest and disease
management strategies that result in the
reduction of CPA residue in tobacco.
While, baseline toxicity studies for newer
insecticides are to be continued,
insecticides/ fungicides compatibility and
phytotoxic studies are to be replicated in
nurseries and main field. Further
recommended to refine and validate the
IPM modules with promising new molecules
for the production of residue free tobacco.
As viral diseases are increasing in various
tobacco growing areas, studies on virus-
vector relationship in tobacco need to be
initiated.

The RAC, while taking note of about 30 %
saving in wood consumption in tobacco
curing, as a result of polycarbonate roof-
top chamber recommends continued and
concerted efforts to explore all
possibilities for the use solar energy in
curing tobacco. If needed, a mega project
on solar energy use for tobacco curing
should be initiated with the involvement
of Tobacco Board and private R &D agencies
on PPP mode.

In view of the emerging debate on
alternative livelihood/crop options to
tobacco farmers, the RAC recommends
systematic assessment of socio-economic
impact of tobacco vis-a-vis other crops
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The RAC expressed its satisfaction over
strengthening the scientific cadre strength
of ICAR-CTRI by the Council through the
filling up of seven scientific positions in
the disciplines of Agronomy, Agricultural
Entomology, Genetics & Plant Breeding,
Agricultural Extension and Agricultural
Economics. However, a large number of
scientific positions (22) still remain
unfilled. The RAC, therefore, recommends
for filling up of all the remaining scientific
vacancies.

Fig.55: Research Advisory Committee Meeting
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Dr. R. R. Hanchinal
Chairperson, PPV&FRA,
Min. of Agriculture,

NASC Complex, DPS Marg,
New Dehi -110012.

Chairman

Dr. B. N. Bhat

Ex- Associate Director of
Research, Agril. Research
Station, P.B. No. 25, Nipani,
Karnataka-591237

Member

Member Dr. R. Lakshminarayana

Retd. Principal Scientist & Head
and Former Project Co-ordinator,
AICRPT, D. No. 23-11-12/1,
Ramakrishna Rao Peta,

Rajahmundry - 533105.

Dr. T. Ramesh Babu
Dean, Acharya N.G.Ranga
Agricultural University, Guntur.

Member

Dr. R. K. Samanta

Retd. Principal Scientist, NAARM,
1-11-12, Bhavani Colony,
Rajendranagar,
Hyderabad-500030

Member

Member Dr. Satyendra Chandra Sarker,
Professor, Dept. of Agricultural
Economics, UBKV, Cooch Behar,

W.B.-736165.

Dr. C. Chandrasekhara Rao,
Head, Crop Chem. & Soil Sci.,
ICAR-CTRI,

Rajahmundry

Member-
secretary

The Indian Council of Agricultural
Research, New Delhi constituted Quinquennial
Review Team to review the research work
carried out by the Central Tobacco Research
Institute, All India Network Project on Tobacco
and Krishi Vigyan Kendra for the period 2009-
2013 vide Office Order F.No. CS.1/5/2008-IA.llI
dated 17t February, 2014. Accordingly the QRT
submitted the QRT report with
recommendations on 14.10.2016. Meanwhile,
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the ICAR, issued an Office Order vide F.No.CS.1/
5/2008-IA.11l dated 9" December, 2016 to
extend the period of QRT to review the work
done by ICAR-CTRI, Rajahmundry, AINPT and
KVK for the period 2009-2015 (upto December,
2015). The team completed the report and will
be submitting the report to Director General,
ICAR, New Delhi.

I U |fifa

INSTITUTE RESEARCH COMMITTEE (IRC) MEETINGS
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The Institute Research Committee (IRC)
Meetings of ICAR-Central Tobacco Research In-
stitute were held during 9-11*" August, 2017 at
Rajahmundry. The progress of research work
carried out during the year 2016-17 was re-
viewed and the technical programme for the
crop season 2017-18 were finalized during the

deliberations (Fig.56).

Fig.56: Institute Research Committee Meeting
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Dr. R.K. Singh

Asst. Director General (CC),
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New Delhi

Member

Member The Director of Agriculture,
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Member The Director of Agriculture
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EATbISl, TRITe e, Balasamudram

ﬁ?’r"ﬂ:ﬂ'—506001 Hanumakonda-506001
Warangal Dist. Telangana State

aRs fad va o sy, Member Sr. Finance & Accounts Officer,

ATHIATH— T TSI AT, Sugarcane Breeding Institute,

PIIFIGR—641007 Coimbatore - 641 007

Sl T 9. U9, IR, |

I dSh (A9 o) Bee
R YT,
HIHITTA—UICINRITS, TSTHST
S IR IHR AR
PRIEECEIEECIC IR CEIE))

RToT =X, eaNldlq

ST IdH
e
HIHATI—TAdGISNIR, 75 faeelt

BN TR JdE=T T, T4,
RIS TR, aaNldlg

ST &Y. XqoIT HARY
IR geIfS SMfHNT,

HIHITTI—HICINRIITS, ITSTHSI

Member Dr. A.V.S.R. Swamy
Pr. Scientist (Plant Breeding),
ICAR-CTRI, Rajahmundry

Member Dr. Gouri Shankar Laha
Principal Scientist (Pl.Path.)
IIRR, Rajendranagar, Hyderabad

Member Dr. Sunil Archak
Principal ScientistiCAR-NBPGR,
New Delhi

Member Dr. Ranjit Kumar,

Head,Agri Business management
Division, NAARM,Rajendranagar,
Hyderabad

Member- Smt. B. Swarna Kumari
Secretary Sr. Administrative Officer,
ICAR-CTRI, Rajahmundry

The 515t Meeting of Institute Management
Committee was held on 30.11.2017 at ICAR-

¥ fopay Ty o CTRI, Rajahmundry (Fig.57). The committee was
reconstituted as mentioned above.
Fig.57: 51%t Meeting of Institute Management Committee
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Participation of Scientists in Conferences, Meetings,
Workshops and Symposia

Hq | AM BRIHH ol vd A
&7
Sl. Participant (s) Programme attended Date and place
No.
1. Dr. D. Damodar Reddy | State level Coordination Committee | 7.4.2017 at Velagapudi
Meeting (SCC) for Doubling Farmers’| Guntur
income in AP
2. Dr. D. Damodar Reddy | Assessment Committee meeting for | 8.4.2017 at IIMR,
considering promotion of Scientists | Hyderabad
of ICAR-CTRI
3. Dr. K. Siva Raju Review meeting on Phytochemical 10-12% April, 2017 and
Project “Pre-clinical efficacy & 9.6.2017 at IICT & NIN,
Safety evaluation of tobacco Hyderabad, Telangana
seed oil”
4. Dr. D. Damodar Reddy | 143" Meeting of the Tobacco 17.4.2017 at
Board Bangalore
5. Dr. B. Hema National Conference on 22-24" April, 2017 at
“Revisiting Agricultural Extension PJTSAU, Rajendranagar,
strategies for enhancing food Hyderabad, Telangana
and nutritional security, sustainable
livelihoods and resilience to climate
change”
6. Dr. D. Damodar Reddy | 44" Meeting of the Board of 24.4.17 at Venkata-
Management of Dr. YSRHU ramannagudem
7. Dr. D. Damodar Reddy | SMD Meeting of Crop Science 29.4.17 at IARI,
Division New Delhi
8. Dr. D. Damodar Reddy | SAC Meeting of CTRI-KVK 2.5.17 at CTRI RS,
Kandukur
9. Dr. P. Venkateswarlu Tobacco Board Review Committee 14.6.2017 at
Meeting Tobacco Board,
Guntur, Andhra
Pradesh
10. | Dr. U. Sreedhar IJTA 5t International Conference 24-25" June, 2017 at
on Agriculture, Horticulture and Rishikesh, Uttarakhand
Plant Science
11. | Dr. M. Anuradha Annual Action planning meeting of | 9-10% July, 2018 at IIOR,
KVKs of Andhra Pradesh Hyderabad, Telangana

HP I Y - asgH aiftfe ufedes 2017-18
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Participation of Scientists in Conferences, Meetings, Workshops and Symposia

A | A BRI i vd A

Rres|

Sl. Participant (s) Programme attended Date and place

No.

12. Dr. D. Damodar Reddy ICAR Foundation Day, Award 16.7.2017 at NASC,
Ceremony-2017 and Directors’ New Delhi
Conference

13. | Dr. M. Anuradha Annual Zonal Workshop (2016-17) 23-25" July, 2017 at
of KVKs in Zone V under ATARI, KVK, Nasik,
Hyderabad Maharashtra

14. | Dr. D. Damodar Reddy |Meeting on “Oral evidence of the 24.7.2017 at New Delhi
representatives of the MoA &
Farmers Welfare (DAC&FW)”

15. | Dr. K. Sarala Institutional Bio-safety Committee 7.8.2017 at YSR
Meeting Horticulture
University,
Venkataramanna-
gudem, Andhra
Pradesh
16. | Dr. B. Hema Programme on New India Manthan- | 21.8.2017 and
Sankalp Se Siddhi programme 30.8.2017 at

Pandirimamidi,
Andhra Pradesh and
CTRI KVK, Kandukur

17. | Dr. D. Damodar Reddy |144% Meeting of the Tobacco 23.08.2017 at
Board Hyderabad
18. | Dr. K. Sarala Review Meeting of Vigilance 24.8.2017 at NIANP,
Dr. Y. Subbaiah, Officers, Heads of Administration Bengalore, Karnataka

Smt. B. Swarna Kumari |and Finance wings of ICAR Institutes

19. | Dr. V.S.G.R. Naidu Workshop on “Weed Risk 30-31%t August, 2017 at
Assessment” NIPHM, Hyderabad

20. | Dr. D. Damodar Reddy |SFC Meeting for consideration of 21.9.2017 at
Schemes of DARE/ICAR for the Krishi Bhavan,
period (2017-2020) New Delhi

21. | Dr. M. Anuradha Training on Value addition to millets | 22-23" Sept, 2017 at

IIMR, Hyderabad

22. | Dr. M. Kumaresan Scientific Advisory Committee 12.10.2017 at
Meeting Agricultural College
and Research
Institute, Madurai
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Participation of Scientists in Conferences, Meetings, Workshops and Symposia

HF AW BRIHH i g eI

&7

Sl. Participant (s) Programme attended Date and place

No.

23. Dr. K. Bhagyalakshmi 2" National Agricultural Convention | 7" October, 2017 at
Rajasthan University
of Veterinary and
Animal Sciences
Bikaner, Rajasthan

24. Dr. C. Nanda National Conference on ‘Plant 15.09.2017 at GKVK,

Breeding in Genomics Era’ UAS, Bengaluru
25. Dr. D. Damodar Reddy | Fifth meeting of the ASRB Revamping | 1.11.2017 at
and Re-structuring Committee NAARM, Hyderabad
26. | Dr. S. Kasturi Krishna Regional Committee Meeting of 13.11.2017 at ICAR-
Region Il CIFRI, Barrackpore
27. Dr. D. Damodar Reddy | Meeting on screening and selection | 27.11.2017 at Lam,
of Senior Professors under Career Guntur
Advancement Scheme

28. Dr. D. Damodar Reddy | 82" Annual Convention of ISSS 11.12.2017 at NBSS &
LUP, Kolkata

29. | Dr. B. Hema Zonal Technology Management 16.12.2017 at IIMR,

Centre Review Meeting Hyderabad
30. Dr. K. Sarala 12t DUS Review meeting of PPV & 15-17 January, 2018 at
FRA [ISR Lucknow
31. | Dr. P. Venkateswarlu Tobacco Board Review Committee 22.12.2017 at
Meeting Tobacco Board,
Guntur, Andhra
Pradesh
32. Dr.S.Ramakrishnan & Tobacco Board Input committee 1.1.2018 at Regional
Dr. M. Mahadevaswamy | discussion meeting Manager office,
Tobacco Board, Mysore
33. Dr. U. Sreedhar XVI International conference on 9-11t* February, 2018
Applied Zoological Research for at BHU, Varanasi.
Sustainable Agriculture and Food
Security
34. | Dr. M. Mahadevaswamy | National Agronomy Congress 2018 19-22" February, 2018

at GBPUA&T,
Pantnagar,
Uttarakhand

HP I Y - asgH aiftfe ufedes 2017-18
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Participation of Scientists in Conferences, Meetings, Workshops and Symposia

ICAR

HH AW BRIHH i g eI
&7
Sl. Participant (s) Programme attended Date and place
No.
35. Dr. M. Anuradha Scientific Advisory Committee 25.02.21018 at KVK,
meeting, KVK-Periavaram Periyavaram, Nellore
district
36. | Dr. D. Damodar Reddy | Brain Storming Session-cum- 26-27 February, 2018
Interaction Meet on Engineering at ICAR-CIAE, Bhopal.
Interventions for Production &
Processing of Different Crops
37. | Dr. K.Prabhakara Rao National Science Day 28.02.2018 at
Aksharasri Smart
School, Rajahmundry
38. Dr. D. Damodar Reddy 16" Meeting of FAD-4 (Tobacco & 07.03.2018 at
Dr. C.C.S. Rao Tobacco Products Sectional BIS, New Delhi
Committee)
39. | Dr. D. Damodar Reddy | Directors’ Conference of 8-9" March, 2018 at
ICAR Institutes NASC, New Delhi
40. Dr. T. Kiran Kumar National workshop on “Revisiting 15-16%™ March, 2018 at
Dr. A. Srinivas Foundation Course for Agricultural NAARM, Hyderabad
Research Service (FOCARS) :
Reflections and feedback of Trained
Scientists’
41. Dr. M. Anuradha 10 National Conference of Krishi 16-17t March, 2018 at
Vigyan Kendras, 2018 IARI, New Delhi
42. Dr. H. Ravisankar 105™ Indian Science Congress 17-20t" March, 2018 at
Manipur University,
Imphal.
43. Dr. B. Hema Krishi Unnati Mela 16-18 March, 2018 at
IARI, New Delhi
44, Dr. D. Damodar Reddy | Scientific Advisory Committee 23-24 March, 2018
Dr. B. Hema meeting and field day of KVK,
Kandukur
45. Dr. V.S.G.R. Naidu KVK National Conference 16-17t March, 2018 at
IARI, New Delhi
46. Dr. M. Anuradha National Conference of KVKs - 2018 | 15-18t" March, 2018 at
IARI, New Delhi
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Foreign visits

e Dr. D. Damodar Reddy, Director, ICAR-CTRI, Rajahmundry participated in the “Global Meeting
on the Implementation of Articles 17 and 18 of the WHO FCTC: Taking action to protect
tobacco farmers and the environment” at Dar es Salaam Tanzania during 12-14" June,
2017.

e Dr. K. Suman Kalyani, Principal Scientist attended the “Study Mission to a Non-member
Country on Enhancing Access for Agrifood Products” held at Munich and Cologne, Germany
during 9-14* October, 2017.

e Dr. D. Damodar Reddy, Director, ICAR-CTRI, Rajahmundry participated in the “Regional Annual

Meeting of the implementation of the WHO Framework Convention on Tobacco Control
(WHO FCTC) held at Tunis, Tunisia during 6-7t" December, 2017.
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SiRMeToT o & fAEior
Trainings and Capacity Building

®. | A gf¥ieor srfma TR @ w1
.
SI. Participant (s) Training programme Date and place
No.
1. | St U sifyars faaR # fefoea Mfsar Far=mr fa=ie 26—28 TS,
2017 & QR
THYTATSHS, BavEre |
Dr. A. Srinivas Digital Media Innovations in 26-28 July, 2017 at
Extension MANAGE, Hyderabad
2. | S @ 9radsn B GUR & Ty SiIad fasie 01—21 A, 2018
SJMTRT IS IR UfeToT BrRishH P SR ATSUARSTS,
s el ¥
Dr. K. Baghyalakshmi Training programme on Genomics- 1-21 March, 2018 at
Assisted Breeding for Crop IARI, New Delhi
Improvement
3. | L UW 9l PUNNSS! | g e W ydu e drisd | e 12—23 IR,
Sf. TH. SRTET 2017 & SR M,
St &, g Bl EESEICE|
Dr. S.V. Krishna Reddy | Management Development 12-23 December, 2017
Dr. M. Anuradha Programme on Leadership at NAARM, Hyderabad
Dr. K. Suman Kalyani Development

4. | sH 1. PO FART | IMSATLRIR—FARY! YOIl WX UReror | fa=id 17—22 s,

s AL gforard 2017 & QR
STEYTHIRAATE,
s el |
Smt.B. Krishna Kumari | Training programme on ICAR-ERP 17-22 July, 2017 at
Sri Md. Elias System IASRI, New Delhi
5. | &4l 3R ¥E JATCTHIETgel RERETd, gRET Td fa=ie 18—22 TS,
ISR PIYA IR YR BrRiHH 2017 & SR WSS,
Aaret H
Sri P. Eswara Rao Training programme on Automobile | 18-22 July, 2017 at
maintenance, safety and behavioural | CIAE, Bhopal
skills
6. | =0 HaT HedryAl SiCHIETg e YEREd, gReTl g faTiep 19—23 RideR,
ISR PIYA IR YR HrRiHH 2017 & SR HISSUS,
Aaret H
Sri Manda Mathiah Training programme on Automobile | 19-23 Setp., 2017 at
maintenance, safety and behavioural | CIAE, Bhopal
skills
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gfdreror vq erar fAAfor Trainings and Capacity Building

®. | = gf¥teror sri®mA TRE @ 99
.
SI. Participant (s) Training programme Date and place
No.
7. G IEARC IEI UGG TR, ©d Had e oA 19—24 S, 2017
?%ﬁ ?1’ Sl e NIEEIRSIS
. 4. gaHugH TIPS JI—HICRARETE,
1 I, GEThvaryg NSEESII]
2N T goad
2 TH. TH. el
3 Hq ST
2 1. G BAR
A & S
i 2l RE]
3 . GETHR
i 4. F&AvT |
1 QH. AT 04
21 Q. G 91
Smt. Y. Ramabai FCV tobacco field crop management | 19-24 June, 2017 at
Smt. J. Vasanthi ICAR-CTRI,
Sri Y. V. Subrahmanyam Rajahmundry

Sri Ch. Sudhakara Babu
Sri A. Muthyam

Sri M.M. Ali

Dr. S.S.Srinivas

Sri Sambu Gowda

Sri B. Suresh Kumar
Sri D.Durga Rao

Sri T. Srinivasa Rao

Sri K. Sudhakar

Sri Ch. Lakshmana Rao
Sri M. Mohana Rao

Sri A. Suresh Babu

8. | & AL sforama J-Gate@CeRA R Ud faquig fadi® 15.12.2017 &7
UFReT—A8—SI o dhdl BRI HTTHURIRATS,
DA
Sri Md. Elias One day training cum awareness 15.12.2017 at CMFRI,
workshop on J-Gate@CeRA Cochin
9. | & UL <amEmT RI9] T geer & wRIRIe R gAedt ol 23—29 TF, 2017
e i A IGAHH % IR M, gexEs H
Sri P. Devanaga Raju Refresher course on Administration | 23-29 June, 2017 at
Sri A.V.V. Ramana and Finance Management NAARM, Hyderabad
10. | s &. 4. R, Rig eIl 3R FIER DIl H GG e 03—09 T,
TR TR HrRiwH 2017 & SR
IAETHS, Ha$
Sri K.T.R. Singh Training programme on Enhancing 3-9 August, 2017 at
efficiency & behavioral skills CIFE, Mumbai
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gfdreror vq errar fAAfor Trainings and Capacity Building

®. | A gf¥teror srimH TG @ 991
.
SI. Participant (s) Training programme Date and place
No.
11. | ST 91 9raees I I gEmEett 2017 0 faHi® 30.08.2017 ¥
gfeToT HRIHA 01.09.2017 & AR
JMgUACiyH, |3 faoell #
Smt. V. Bhagyalakshmi | Training programme on ‘General 30.8.2017 to
Financial Rules, 2017’ 01.09.2017 at ISTM,
New Delhi
12. | o T, &, AR AT IR FIER DIl H GGl faih 25—31
TR UfeTor HriehH 2017 & SR M,
NG
Sri S. K. Sarkar Training programme on Enhancing 25-31 October, 2017 at
efficiency & behavioral skills NAARM, Hyderabad
13. | s 91 491 AIARET Te 3R o gdEd W gATEi faTieh 18—23 SN,
TG gshH 2018 & QR M,
TEEE H
Sri P.V. Satyanarayana | Refresher course on Administration | 18-23 January, 2018 at
and Finance Management NAARM, Hyderabad
14. | 30 Q. W Wd B Y ddbAtd, faftne fadid 21—22 4, 2018
s IRR ST DIere, gt gd i Rafe & % SR HICRIRIMS
S ST geer ST I, B
s sifrare
CIRCES
S SawT
S AR
ST SAferar
el AT
Smt. Ch. Bhagya Field crop management techniques, | 21-22 March, 2018 at
Sri. Byre Gowda soft skills, management of Diary & CTRI RS, Hunsur
Smt. Jayamma dispatch records
Sri. Srinivasa
Sri. Chandra
Smt. Devamma
Smt. Nagamma
Smt. Lalitha
Smt. Ningamma
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gfdreror vq erar fAAfor Trainings and Capacity Building

SI.

No.

“TH

Participant (s)

yfdteror srisH

Training programme

TN U§ 9HY

Date and place

15.

N &, ple=aT
S 91 ST
Y @Y. X
A ST, PICIaRITHA
1. Rsan

ST 3T, S=TYUIFAT
ST v, oS
A 1. AT

21 4. g

21 U, geagHT
AT SIL 3=T7 1

e <1 feerer
ST ST TR
S d). FRIwT
STl ST aRwAT
S ST, ST
S ). ATTRISAT

Sri K. Kondaiah

Smt. V. Jayamma
Smt. O. Rathamma
Sri D. Koteswararao
Sri D. Singaiah

Smt. O. Annapurnamma
Smt. M. Vijayamma
Smt. D. Seshamma
Sri V. Mukundam

Sri N. Subbayamma
Smt. D. Annamma
Smt. T. Chinnamma
Smt. G. Laksmamma
Smt. V. Mariyamma
Smt. G. Varamma
Smt. O. Lakshmamma
Sri D. Malakondaiah

W Bl UseH doid, e
BT, gTact U g Rafs &1
ECE

Field crop management techniques,
soft skills, management of Diary &
dispatch records

faid 23—24 #TH, 2018
P IR AIEIIRTS

AT I, DY

23-24 March, 2018 at
CTRI RS, Kandukur
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Workshops, Seminars and Farmers’ days organised

by the Institute

Tobacco Scientist - Farmer - Board - Trade
Interface

e Tobacco Scientist - Farmer - Board - Trade
interface meeting was held on 09.08.2017
at ICAR-CTRI, Rajahmundry. The scientists
of ICAR-CTRI, Managers of Tobacco Board,

tobacco industry and farmers
representatives participated in the
Meeting.

AINPT Workshop

e Tobacco Workshop of All India Network
Project on Tobacco was held during 23-24t
October, 2017 at RARS (ANGRAU), Nandyal,
Andhra Pradesh. The progress of ongoing
research programmes during the biennium
of 2015-17 was reviewed and new research
experiments/ projects to be taken up at
different centres during 2017-18 were
finalized during the Workshop (Fig.58).

E NIAL 8 won SHOP!OF
TWORK p'no.nscr
TGBACCO-RESEAI%"L BA

2N

A AGRICULTU

i 4" ( f;her 17
'm t

Fig.58: AINPT workshop

International Yoga Day

The 3" International day of yoga was
celebrated at ICAR-CTRI on 21.06.2017.
Dr. Thotakura Satyanarayana, Prajapita
Brahmakumari Eswariya Viswavidyalaya,
Rajahmundry has delivered a talk on importance
of yoga in daily life and taught the practice of
Rajayoga. Sri. Tida Ramu,Yoga Practitioner
taught various yoga postures as detailed in the
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common yoga protocol given by the Government
of India (Fig.59).

Fig.59: International Yoga Day

Swachh Bharat Pakhwada was organized during
16-31t May 2017 at ICAR-CTRI, Rajahmundry
and its Research stations. As a part of the
ongoing “CLEAN INDIA” campaign, the premises
of the old Central Tobacco Research Institute
(CTRI) in about 7 acres area, abandoned for
the past 32 years, was selected for cleaning
with the central theme “Safai Ke Saath
Kamaayi”. This cleaning exercise has led to
generation of handsome income of Rs. 4.4 lakhs,
without incurring any expenditure. Papaya
plantation was taken up by cleaning the waste
land at ICAR-CTRI, Rajahmundry. The staff of
CTRI actively participated and cleaned the
tourist spots of Pushkar Ghat of holy river
Godavari. The mass awareness programme was
conducted on prevention of plastics & unwanted
material in sacred river Godavari for safe
guarding the purity of river and maintenance
of rich cultural heritage of India (Fig.60).

Fig.60: Swachh Bharat
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Workshops, Seminars and Farmers” Days organised by the Institute

Hindi week was celebrated from 14- 20t
September, 2017 at ICAR-CTRI, Rajahmundry
and its research stations (Fig.61).

e —

Fig.61: Hindi week

Vigilance Awareness Week was celebrated from
30t October to 4" November, 2017 at ICAR-CTRI,
Rajahmundry (Fig.62).

Fig.62: Vigilance awareness week

Agricultural Education Day was celebrated on
3" December 2017 at KVK, Kalavacharla, ICAR-
CTRI, Rajahmundry.

Sankalp Se Siddhi: In response to the Hon’ble
Prime Minister Sri Narendra Modiji’s clarion call
for New India Movement (2017-2022) the
‘Sankalp Se Siddhi’ programme was organized

-- X f
M——

Fig.63: Sankalp se siddhi

HP I Y - BANGH e uferdeer 2017-18

at CTRI - KVK, Kandukur on 30.08.2017. On this
occasion Dr. D. Damodar reddy, Director, ICAR-
CTRI, Rajahmundry administered pledge for
New India and for doubling the farmer’s income
by 2022 (Fig.63).

International Women’s Day : ICAR-CTRI
celebrated “International Women’s Day” on 8t
March, 2018 with the theme “# Press for
progress”. Different competitions were
conducted to all the women staff of ICAR-CTRI
(Fig.64).

Fig.64: International women’s day

IJSC meeting: The 4t Meeting of the XIII™" ICAR-
CTRI Institute Joint Staff Council meeting was
held on 30.11.2017 at ICAR-CTRI, Rajahmundry.

Telecast of Honourable Prime Minister’s
Speech: Web telecasting of Prime Minister
Address on the occasion of laying foundation
stone for 25 KVKs, during the Krishi Unnati Mela
2018 was arranged at ICAR-CTRI, Rajahmundry
on 17.3.2018. A total of 550 members
comprising scientists, faculty members,
farmers, veterinary officials of state
department, students, women self-help groups
participated in the programme (Fig.65).

Fig.65: Web telecast of Honourable Prime
Minister’s speech
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Distinguished visitors

e Shri Chhabilendra Roul, Additional
Secretary (DARE) & Secretary (ICAR), New
Delhi visited ICAR-CTRI RS, Hunsur on
25.08.2017 (Fig.66).

Fig.66: Visit of Additional Secretary (DARE) &
Secretary (ICAR), New Delhi

e Shri T. Venkatesh, Executive Director,
Tobacco Board, Guntur visited ICAR-CTRI,
Rajahmundry on 26.04.2017 (Fig.67).

Fig.67: Visit of Executive Director, Tobacco
Board, Guntur
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e Dr. R. R. Hanchinal, Former Chairperson,
PPV&FRA visited ICAR-CTRI, Rajahmundry
on 14.12.2017.

e Dr. Eaknath Bhanudasrao Chakurkar,
Director, ICAR- Central Coastal Agricultural
Research Institute,Goa along with the team
of scientists visited [ICAR-CTRI,
Rajahmundry on 17.01.2018 (Fig.68).

Fig.68: Visit of Director, ICAR- CCARI along with
the team of scientists

e Shri Addanki Sridharbabu, Secretary,
Tobacco Board, Guntur visited ICAR-CTRI
RS, Jeelugumillion 01.02.2018 (Fig.69).

Fig.69: Visit of Secretary, Tobacco Board,
Guntur
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Infrastructure Developed

Maintenance and Service Unit of this
Institute is mandated to carry the duties of
undertaking the civil, electrical works, Vehicles
operations, maintenance of physical
infrastructures of the Institute including
residential complex. The MS unit is headed by
an Officer-in-Charge.

During the year 2017-18, the following works
has been carried out by this Unit.

Construction of car parking shed

Lawn development (400Sg.mt)

Barbed wire fencing at katheru farm
Rising of compound wall at the old office
Paintings to barns at Katheru farm
Tinkering work for stringing hall
Residential quarters paintings

Nooak~whRE

8. Guest house rennovation

9. Rennovation of Kalamunch

10. Display board of Size (12’ X 10”) in front of
main Institute building.

In accordance with the council directives
on mandatory installation of LED based lighting
and energy efficient equipment has been
executed by this Unit. An agreement has been
made between ICAR-CTRI and Energy Efficient
Services Limited (EESL) for implementation of
LED based lighting and energy efficient
equipment at this Institute. Under this project,
Split inverter ACs (40 no), LED tube lights (800),
LED panel lights (138) have been installed by
EESL at main Institute building and residential
complex. An amount of Rs 33,00,000 was spent
for implementation the above project.

Various infrastructure facilities developed/ renovated at ICAR-CTRI
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Personnel son31.03.2018)

Dr. D. Damodar Reddy, Director

DIVISION OF CROP PRODUCTION

Dr. S. Kasturi Krishna Principal Scientist & Head
Dr. S.V. Krishna Reddy Principal Scientist
Dr. Y. Subbaiah Principal Scientist
Dr. (Mrs.) K. Suman Kalyani Principal Scientist
Dr. H. Ravisankar Principal Scientist

Dr. Kiran Kumar Tirumala Scientist
Dr. Srinivas, A. Scientist
Dr. (Ms.) Hema Baliwada Scientist

Sri P. Girija Sankar
Sri Ch. Sudhakara Babu
Sri D.S.R. Sastry

STA (Asst. Proj. Ope.)
Techl. Assistant
Sr. Technician

Smt. Y. Jaya Lakshmi SSS
Sri A. Srinivas SSS
Sri G. Sarveswara Rao SSS
Sri Y.V. Narayana SSS
Sri Ch. Satyanarayana SSS
Smt. G. Sesi Rani SSS
Smt. Penumakula Surya Kumari SSS

AKMU / LIBRARY & DOCUMENTATION

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

Officer-in-charge
Senior Technical Officer
Technical Officer

DIVISION OF CROP CHEMISTRY & SOIL SCIENCE

Pr. Scientist & Head
Principal Scientist
Principal Scientist
Principal Scientist

Scientist

Asst. Chief Tech. Officer
Sr. Technical Officer
Sr. Technical Officer
Sr.Technical Officer

Technical Officer

Sr. Technical Assistant

Dr. C. Chandrasekhara Rao
Dr. K. Siva Raju

Dr. L.K. Prasad

Dr.(Mrs.) D.V. Subhashini
Dr. Jana Poorna Bindhu
Smt. D.V.L. Satyavathi
Smt. Y. Ramabai

Smt. K. Padmaja

Smt.J. Vasanthi

Sri G. Srinivasa Rao

Sri N. Johnson

Smt. P. Satyavathi SSS
Smt. M. Srilatha SSS
Smt. Ch. Papa SSS
Sri K.V. Narasimha Raju SSS
Sri B.S.S. Sai SSS
Sri E. Radhakrishna SSS
Sri A. Daniel Raju SSS
Sri Ch. Subba Rao SSS
Sri S. Krishna SSS
PME CELL

Dr. C. Chandrasekhara Rao Nodal Officer
Sri K. Viswanatha Reddy Scientist
Sri C.V.K. Reddy Asst. Chief Techl. Officer

Smt. Ch. Lakshminarayani Personal Assistant
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Sri Nandipalli Srinivasa Rao SSS
Sri Y. Subrahmanyam SSS
AINPT

Dr. C. Chandrasekhara Rao Nodal Officer

Sr. Technical Officer
Sr. Technician

Smt. B. Krishna Kumari
Sri R. Satyanarayana

DIVISION OF CROP IMPROVEMENT

Dr. (Mrs.) K. Sarala
Dr. A.V.S.R. Swamy

Principal Scientist & Head
Principal Scientist

Dr. K. Prabhakara Rao Scientist
Mrs. K. Baghyalakshmi Scientist
Smt. K. Santhinandivelu ACTO

Sri M. Trinadh Technical Officer
Sri M.M. Ali Sr. Technical Assistant
Sri A. Mutyam Sr. Technician

Sri M. Srinivas

Sri Bapatla Yesu
Sri S. Ramaraju
Sri K.V.S.S. Bhaskara Rao

Sr.Technician (Comp. Ope.)
Sr. Technician
Sr.Technician

SSS

DIVISION OF CROP PROTECTION

Dr. U. Sreedhar Principal Scientist & Head

Dr. G. Raghupathi Rao Sr. Scientist
Dr. Vallepu Venkateswarlu Scientist
Mrs. B. Sailaja Jayasekharan Scientist
Sri G. Adinarayana ACTO

Asst. ChiefTechnical Officer
Sr. Technical Assistant

Sri K. Sesha Sai
Sri V.V. Ramana

Sri A. Nageswara Rao SSS
Sri B. Koteswara Rao SSS
Sri Jujjavarapu Veerraju SSS

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

Dr. T. Kiran Kumar

Sri G.H. Mohanacharyulu
Sri K. Bhyravaswamy

Sri Y.V. Subrahmanyam

Officer Incharge
Technical Officer

Sr. Technical Assistant
Sr. Technician

Sri D. Balarama Reddy SSS
Sri Kodenagula Venkata Subba Rao SSS
Sri Uppati Kalyanam SSS
Sri Yerubandi Srinivas Durga Prasad SSS
Sri Miriyala Subba Rao SSS
Sri Polumati Srinivas SSS
Sri A.S. Vijaya Kumar SSS
Sri G. Ramakrishna Raju SSS
Sri Kamidi Venkanna SSS
Sri Challa Koteswara Rao SSS
Sri Sadanala Nageswara Rao SSS
Sri Kondavala Nageswara Rao SSS
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SEEP PRODUCTION

Dr. A.V.S.R. Swamy
Sri B.V. Srinivas
Sri M.S. Ashokan
Sri N. Endayya

Sri G. Prasada Rao

Principal Scientist

Sr. Technical Assistant
Sr. Technical Assistant
Sr. Technician

SSS

MAINTENANCE & SERVICE UNIT

Dr. A. Srinivas Officer-in-Charge

Sri N. Sridhar Technical Officer
Sri V.V. Siva Ram Technical Officer (Elec.)
Sri Y. Yesu Technical Officer (Driver)

Sri K. Malakondaiah Tech. Assistant (Elec.)

Sri KVV Satyanarayana STA (Carpenter)
Sri S. Ramakrishna Sr. Techl. Asst. (Driver)
Smt. Y. Nirmala Kumari SSS
Sri Bagala Venkata Rama Rao SSS

ADMINISTRATION

Smt. B. Swarna kumari Sr. Admn. Officer
Sri P.K. Singh Sr. Finance & Accounts Officer
Smt. V. Bhagyalakshmi Asst. Admn. Officer
Sri P.V. Satyanarayana Asst. Admn. Officer
Smt. N. Maheswari Private Secretary
Sri K.T.R. Singh Private Secretary
Sri N. Sambasiva Rao Technical Officer

Sri G.V.V.S. Rambabu Assistant
Smt. P. Mariyamma Assistant
Sri A. Sridhar Assistant
Sri N. Suryanarayana Assistant
Sri P. Devanagaraju Assistant
Sri A.V.V. Ramana Assistant
Sri S. Pradeep Kumar Assistant
Sri N. Sateesh Kumar Reddy Assistant
Sri V. Narasimha Rao ubC
Sri P.V.V.V. Prasad ubcC
Sri Ch. Jayaram ubC
Sri P.J.F. Moses ubDC
Smt. P. Suchitra ubcC
Smt. G.M.B. Sujatha ubC
Smt. J. Suseela Devi ubcC
Sri Gowtham Ghosh ubC
Smt. Y. Subba Lakshmi ubC
Sri B. Rama Rao ubDC
Sri K.A.J. Kennedy SSS
Smt. R. Sarada SSS
Sri Peta Ramana SSS
Sri K. Sankarudu SSS
Sri K. Satyanarayana SSS
Sri V.V.P.L. Acharyulu SSS
Sri YSV Subbarao SSS
Sri Pragada Krishna SSS
Sri P. Kota Babu SSS
Sri Pilli Venkata Ramana SSS
Sri G.V.. Ramana SSS
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Personnel

BTRC, KALAVACHARLA

Dr. (Mrs.). Kasturi Krishna
Sri T. Krishna Reddy

Officer - Incharge
Chief Technical Officer

Sri P. Janakiramayya SSS
Sri Y.V. Subba Rao SSS
Smt. Ch. Chinnayamma SSS
Sri Nandyala Nageswara Rao SSS
Smt. Kalepu Kantham SSS
Smt. Neelapu Ramayamma SSS

CTRI RESEARCH STATION, GUNTUR

Pr. Scientist & Head i/c
Asst. Fin. & Accounts Officer
Assistant

Technical Officer

Sr. Techl. Assistant (Curer)
Technical Assistant

Sr. Technician

Sr. Technician (Driver)
Technician (Electrician)

Dr. P. Venkateswarlu
Sri T.S.N. Murthy
Smt. M.H. Uma

Sri M.V. Jayakrishna
Sri Shaik Ameer Ali
Sri A. Suresh Babu
Smt. T. Nagamani
Sri V. Subba Rao

Sri E. Veerabhadra Rao

Sri S. Sambasiva Rao Technician
Smt. M. Bhagyam SSS
Sri Pasupuleti Raju SSS
Sri A. Gangadhara Rao SSS
Sri P. Purnachandra Rao SSS
Sri Daliparthi Venkata Rama Rao SSS
Sri Manchala Raju SSS
Sri Pathella Srinivasa Rao SSS
Sri T. Sankara Rao SSS
Smt. Bandi Subbulu SSS
Smt. P. Babi Sarojini SSS
Smt. Kondaveeti Subbulu SSS
Smt. Setti Subbulu SSS
Smt. Ch. Sarojini SSS
Smt. S. Rajalu SSS
Smt. M. Venkayamma SSS
Sri Mandadi Anjaneyulu SSS
Sri D. Srinivasa Rao SSS

CTRI RESEARCH STATION, KANDUKUR (A.P.)

Dr. (Mrs.) M. Anuradha Pr. Scientist & Head

Dr. K.C. Chenchaiah Pr. Scientist
Dr. P.V. Venugopala Rao Sr. Scientist
Sri G. Nagesh Kanth Rao ACTO

Sri T. Venkata Rao
Sri M. Mathaiah
Sri K. Sudhakar

Technical Officer(Curer)
Sr. Tech. Asst. (Tr. Driver)
Sr. Technician

Sri Ch. Lakshmana Rao Technician
Sri K. Venkateswarlu Technician
Sri M. Mohana Rao Technician
Sri K. Krishna Murthy Asst. Admn. Officer
Sri U.R.K. Murthy Assistant
Sri S. Siva Veeraiah ubcC
Smt. V. Jayamma SSS
Sri Kallagunta Kondaiah SSS
Sri Dama Singaiah SSS
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Personnel

Sri Divi Koteswara Rao SSS
Smt. Orupalli Annapurnamma SSS
Smt. Mannem Vijayamma SSS
Smt. Divi Seshamma SSS
Sri Vankayalapati Mukundam SSS
Smt. Nalluri Subbayamma SSS
Smt. Divi Annamma SSS
Smt. Thanikonda Chinnamma SSS
Smt. G. Laxmamma SSS
Smt. Vankayalapati Mariyamma SSS
Smt. Guttupalli Varamma SSS
Smt. Orupalli Rattamma SSS

CTRI RESEARCH STATION, JEELUGUMILLI (A.P.)

Dr. (Mrs.) S. Kasturi Krishna
Sri K. Ganesh Babu

Sri Anapakam Prabhu

Sri Garaga S.N. Murthy

Sri T. Sinivasa Rao
Sri D.V. Prasad

Sri Y. Venkateswara Rao
Sri A.L. Narasimha Murthy
Sri B. Durga Rao
Sri G. Govinda Raju
Sri D. Yesuratnam

Pr. Sci. & Head i/c
Asst. Admn. Officer
Assistant

Technical Officer
Sr. Technical Assistant,

Sr. Technical Assistant (Curer)
Sr.Tech.Asst. (Elec.)
Technical Assistant
Technical Assistant
Sr. Tech.(Tractor Driver)
Sr. Technician

Sri P. Kumar Technician
Sri P.V. Ramana Technician
Sri P.Y. Narasimha Rao SSS

CTRI RESEARCH STATION, HUNSUR (KARNATAKA)

Pr. Scientist & Head
Pr. Scientist

Scientist

Chief Technical Officer
Chief Technical Officer
Asst. Chief Technical Officer
Asst. Chief Technical Officer
Asst. Chief Technical Officer
Sr. Technical Officer

Sr. Technical Assistant

Sr. Technical Assistant

Sr. Technical Assistant

Sr. Technical Assistant

Sr. Technical Assistant
Technical Assistant

Dr. S. Ramakrishnan
Dr. M. Mahadevaswamy
Dr. (Mrs.) C. Nanda
Sri S. Ramesh

Sri C. Mahadeva
Dr. P. Nagesh

Dr. S.S. Srinivas
Sri N.D. Suresh

Sri T. Venkatesh

Sri Sambu Gowda
Sri Chikkanna Setti
Sri Sanna Swamy
Sri D.K. Eswara

Sri C. Puttamallaiah
Sri B. Suresh Kumar

Sri Gopala Rao Sr. Techl. Assistant (Elec.)
Sri S.V. Ramana Asst. Admn. Officer
Sri P. Prabhakara Murthy Assistant
Smt. Rohini Assistant
Smt. Chikkabhagya SSS
Smt. Jayamma SSS
Sri Byre Gowda SSS
Sri Srinivasa SSS
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Sri Chandra SSS
Smt. Lalitha SSS
Smit. Ningamma SSS
Smt. Nagamma SSS
Smt. Devamma SSS

CTRI RESEARCH STATION, VEDASANDUR (T.N.)

Pr. Scientist & Head i/c
Sr. Technical Officer
Sr. Technical Officer
Sr. Technical Officer

Dr. M. Kumaresan

Sri R. Rajendran

Sri V. Annadurai

Sri C. Muruganandam

Smt. R. Indrani Technician
Smt. N. Manjula Assistant
Sri C. Nehru Assistant
Smt. N. Rosammal Punnus SSS
Smt. M. Pitchaiammal SSS
Sri R. Kennedy Balasubramanian SSS
Sri M. Pitchai Muthu SSS

CTRI RESEARCH STATION, DINHATA (W.B.)

Dr. A. Srinivas

Sri Sunil Mandi

Dr. S.K. Dam

Sri J.K. Roy Barman
Sri S.K. Sarkar

Scientist & Head-Incharge
Scientist (on study leave)
Sr. Technical Officer
Sr.Technician

Personal Assistant

Sri B.N. Ghosh Assistant
Smt. M. Mumtaz Begum Assistant
Sri A.K. Chisim SSS
Sri Md. Mohammed Ali SSS
Sri Narayana Chandra Barman SSS

KVK, KALAVACHARLA (A.P.)

Dr. V.S.G.R. Naidu

Smt. V.V. Lakshmi Kumari
Dr. B. John Babu

Sri R. Sudhakar

Smt. J.V.R. Satyavani

Dr. P.V.V.S. Siva Rao
Sri D. Balakrishna
Sri P. Eswara Rao
Sri'Y. Udaya Kumar
Sri M. Ramamohana Rao

Principal Scientist (PC)
Chief Techl. Officer
Chief Techl. Officer
Chief Techl. Officer
Chief Techl. Officer
Chief Techl. Officer

Technical Officer

Technical Officer (WS-Driver)

Tech.Asst. (WS-Driver)
Asst. Admn. Officer

Smt. T. Syamala Devi Assistant
Smt. M. Veeraveni SSS
Sri Devarapalli Babji SSS

KVK, KANDUKUR (A.P.)

Dr. (Mrs.) M. Anuradha
Sri Divi Malakondaiah
Sri Oruganti Laxmamma

Pr. Scientist & i/c, PC
SSS
SSS
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ICAR - CTRI QUALITY POLICY

The ICAR-CTRI shall strive to 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.

WITH FOCUS ON

((:nsuring production of quality tobacco with reduced
levels of harmful constituents

((.:nhancing farm returns through innovative interventions for
sustainable resource use and production efficiency

((.:xploring and effective use of green energy sources for
FCV tobacco curing

((.:xploiti ng tobacco for diversified uses (Phytochemicals and
Value addition)

((.:ffective technology transfer / consultancy services to

address the stakeholders needs

ICAR - Central Tobacco Research Institute
(An ISO 9001 : 2008 Certified Institute)

Rajahmundry - 533 105, Andhra Pradesh, India
Phone : 0883 - 2449871-4, Fax : 0883 - 2448341
e-mail : ctri-ap@nic.in; Website : www.ctri.org.in




