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Preface
The ICAR-Indian Institute of Horticultural Research, ever since its establishment, has
consistently risen to the needs of all the stakeholders by developing improved varieties
and innovative technologies. In the past five decades, the institute has developed 152
technologies and in the 2019 year alone, the institute has released nine technologies and
15 superior varieties in fruits, vegetables and ornamental crops. Of these, promising
tomato hybrid Arka Aditya and the yardlong bean Arka Mangala have been released at the
national level. The varieties notified for Karnataka include Arka Kiran (guava), Arka
Khyati (chilli), Arka Sharath (French bean), Arka Mangala (yard long bean), Arka Bheem
(onion), Arka Samraksha and Arka Varna (vegetable amaranth).
During the year under report, demonstration of technologies has been taken as one of the priority areas. Tribal
development and women empowerment are regular activities at ICAR-IIHR. In several districts of the North
Eastern states of Assam, Tripura, Nagaland, we have successfully demonstrated our technologies and
undertaken trials through KVKs. A total of 1162 demonstrations were taken up in North-eastern states of the
country. In the current year alone, a total of 42 technologies from 21 crops covering nearly 300 acres, were
demonstrated in North Eastern states besides conducting 2 training programmes. ICAR-IIHR actively
participated in the Tripura Industries and Commerce Fair 2019 and successfully showcased relevant
technologies.
Demonstrations have been initiated on livelihood security of tribals in BR Hills, Tumakuru and Mysuru of
Karnataka, odisha, NEH and West Bengal through distribution of bee hives, mushroom spawn, Arka
Microbial Consortium, kits of kitchen garden vegetables and ICAR-IIHR varieties and other technologies.
Nine training programmes were conducted for empowering and enhancing skills of women in mush room
cultivation this year. Among 244 women trained for mushroom cultivation, 53 beneficiaries were from Lower
Dibhang Arunachal Pradesh. Training programs on vegetable seed production was also organized exclusively
for women farmers of Puducherry.
ICAR -IIHR has supported more than 30 startups till date and two of five startups, selected in the recent-Indo
Brazilian cross border incubation workshop, were successful ventures from ICAR-IIHR. ITMU and BPD
units have facilitated the commercialization of 67 licenses of 34 technologies. Two national patents were
granted this year out of the four patents filed. Several awards, including the most prestigious Rafi Ahmed
Kidawai award for outstanding research in agricultural sciences, were received.
National Horticultural Fair, with the theme area of rural development was organized by ICAR-IIHR in 2019
from January 23rd-25th, for which a total of 30000 farmers visited. For speedy dissemination of technologies,
ICAR-IIHR has developed mobile apps and web applications. Seed portal was developed by ICAR-IIHR for
online sale of seeds of ICAR-IIHR developed varieties of vegetable and floriculture crops to increase its
visibility, faster client connectivity and wider seed availability.
I am proud to present the Annual Report of 2019 of ICAR-IIHR and thankful to the staff of ICAR-IIHR for
their research contribution and services in this regard. I am also thankful to Dr. Trilochan Mohapatra,
Secretary DARE and DG, ICAR and Dr. A.K. Singh, DDG (Horticultural Science), ICAR and
Dr. T. Janakiram, ADG (Horticultural science), ICAR for their support and guidance.

Bengaluru
Date:

M.R. DINESH
Director

Introduction
Assisted Selection for biotic and abiotic stress
tolerance in various horticultural crops
 Effective utilization of natural resources and
enhancement of input use efficiency and plant
health management
 Production of quality seed and planting material
of horticultural crops
 Post-harvest management, value addition and
horticultural waste utilization
 Dissemination of the technologies for
improving on-farm production and productivity
and to act as a specialized center for HRD in
horticulture.
Mandate
 Basic, strategic and applied research to enhance
sustainable productivity, quality and utilization
of horticultural crops
 Repository of horticultural genetic resources
and scientific information
 Transfer of technology, capacity building and
impact assessment of technologies
 Human resource development and education.
Mission
To bring about improvement in fruit, vegetable,
ornamental and medicinal crops through genetic
manipulation, refinements in pre & post-harvest
technology through precision horticulture,
mechanization and other modern approaches.
Main Station, Hesaraghatta, Bengaluru
The main station is located at Hesaraghatta, 25 km
towards north of Bengaluru city. The Institute has
laboratory complex, experimental farms,
administrative block and staff quarters located at
Hesaraghatta campus spread over 263 ha land.
Recently the Institute has also taken over 24 acres of
land of IVRI at Yelahanka, Bengaluru and also about
2 acres of land in UHS, Bengaluru campus. The substation located at Hirehalli has a total area of 68
acres involved in breeder seed and foundation seed
production of ICAR-IIHR released vegetable
varieties and research work on fruit crops,
particularly maintenance of jack fruit germplasm
and a few flower crops in collaboration with ICARIIHR, Hesaraghatta, Bengaluru. During 2013 the
station acquired additional 26 acres of adjoining
area for research purpose.

The ICAR-Indian Institute of Horticultural
Research, an ISO 9001:2015 certified premier
Institute conducts basic, strategic, anticipatory and
applied research on all aspects of fruits, vegetables,
ornamentals, medicinal and aromatic plants and
mushrooms. The Institute was the first horticultural
research Institute in the country established by the
Indian Council of Agricultural Research (ICAR),
New Delhi on September 05, 1967 which was
initially established at the ICAR headquarters, New
Delhi and subsequently shifted to Bengaluru in
Karnataka on February 01, 1968. Dr. G.S.
Randhawa was the Founder Director, whose vision
and dynamism helped the Institute grow rapidly.
The Institute took over the erstwhile National
Horatorium of the government of Karnataka spread
over an area of 24.7 ha at Hesaraghatta and later on
acquired an additional 238 ha of land from the
surrounding village of Ivarkandapura. The Institute
expanded the ambit of its research activities to the
length and breadth of the country by establishing
experimental stations at Lucknow, Nagpur, Ranchi,
Godhra, Chettalli and Gonikoppal. Over the years,
the experimental stations at Lucknow, Nagpur,
Ranchi, and Godhra have grown in size and have
attained the status of independent Institutes. As of
today, the ICAR-IIHR, Bengaluru has three Central
Horticultural Experiment Stations located at
Bhubaneswar in Odisha and Chettalli and Hirehalli
in Karnataka and two Krishi Vigyan Kendras
located at Gonikoppal and Hirehalli. The Institute
houses Project Coordinating Unit of All India
Coordinated Research Project on Fruits at its main
campus.
Vision
Increasing research efforts to reorient and refine
approaches for developing eco-friendly sustainable
and widely adoptable technologies contributing
towards increased food and nutritional security,
quality & higher output, so that horticulture can
become an enterprise and the farmer an
entrepreneur.
Objectives
To address the food and nutritional security, the
following objectives are envisaged:
 To serve as a national repository of horticultural
crop germplasm and horticultural database
 To develop improved varieties / hybrids through
conventional breeding and through Marker
iv

Growth
The physical growth of the Institute can be viewed
in two phases. In the initial years upto 1990,
wherein emphasis was laid on development of land
and infrastructure. The blueprint of the entire farm
area for carrying out experimental trials and
laboratories for research and administrative office
buildings was prepared. The entire arable land was
divided into well-defined experimental blocks for
carrying out field experiments and independent
laboratory buildings for all the major scientific
divisions. Currently, the research activities are
being carried out by 10 crop divisions having state
of art equipment (Annexure-1) like electron
microscope, ultra-centrifuge, LC-MS/MS, GCMS/MS, ICP-OES, HPLC, GLC, SFE, AAS, Rapid
microbial identification systems, RT-PCR, etc.,
field facilities such as poly houses, net houses,
growth chambers, mist chambers, Gamma
chamber, temperature gradient chambers and
phenomics facility. Facilities like cold storage
chambers, gene banks, seed processing and nursery
units and communication channels like, local area
network with video conferencing facilities, etc. are
available.
The Institute has also created cryopreservation
facilities for the long-term preservation of
germplasm of various crops. A referral laboratory
for food safety has been established in the year 2017
for analysis and certification of food contaminants
in stakeholder's samples. Apart from this, the
Institute houses an ultra-modern library, committee
rooms, auditorium, food court, training hostel,
bank, post office, dispensary, essential quarters and
facilities for the students for research in
horticultural sciences.
Central Horticultural Experiment Station
(CHES), Chettalli, Kodagu, Karnataka
The Station was established in 1972 at Chettalli
with Citrus Experiment Sub-station at Gonikoppal.
In the year 1992, the Citrus Experiment Sub-station
at Gonikoppal was converted into a full-fledged
KVK and all the research work along with the
research laboratories of the erstwhile substation
were shifted to Chettalli. The station occupies an
area of 92 ha. The mandated crop of the centre is
Coorg mandarin with major emphasis on citrus dieback disease. The Station also works on
underutilized fruit crops like, pummello, avocado,
mangosteen, karonda, rambutan etc. The Station
has a well-developed nursery unit for production

and distribution of true-to-type disease-free citrus
and other planting materials and Trichoderma
cultures. Transfer of Technology under the Tribal
Sub-plan project is also being taken up at this
Station.
Central Horticultural Experiment Station
(CHES), Bhubaneswar, Odisha
The Station was established on November 6, 1992
to cater the research and development needs in
horticulture for the tribal and coastal belts of Odisha
and the adjoining region. Transfer of Technology in
NEH region and Tribal Subplan is also being taken
up by the Station. The Station is spread over an area
of 40 ha housing a full-fledged laboratory and office
building and the experimental farm. It has strong
unit for production of disease-free planting
materials of fruit crops for distribution to the
farmers of Eastern region of the country.
Krishi Vigyan Kendra (KVK), Hirehalli,
Tumkuru, Karnataka
KVK, Hirehalli was sanctioned in the year 2009.
Apart from the activities of a Krishi Vigyan Kendra,
it has taken up activities of popularization of ICARIIHR developed technologies, production and
distribution of seeds, planting material and
technological products developed by ICAR-IIHR,
Hesaraghatta, Bengaluru.
Krishi Vigyan Kendra (KVK), Gonikoppal,
Kodagu, Karnataka
The KVK, situated in Kodagu district of Karnataka
was established in the year 1954 by the Karnataka
State Govt as Citrus Research Station and was
transferred to ICAR-IIHR, Bengaluru on February
1, 1972 under CHES, Chettalli as Sub-station with
the objective of investigating the nature and causes
of citrus die-back disease in Kodagu and nearby
areas till 1991. In 1992, the Citrus Research Substation was converted into a full-fledged KVK.
occupying an area of 17.5ha.
AICRP on Fruits
The Institute houses the Project Coordinating Cell
of All India Coordinated Research Project (AICRP)
on Fruits. The AICRP on Tropical Fruits and SubTropical Fruits were amalgamated and named as
AICRP on Fruits with effect from August 21, 2013.
The project has objective of collection,
conservation and evaluation of germplasm, along
with standardization of production technologies,
viz., rootstocks, population density, nutrition and
water management and evolution of cost-effective,
v

integrated insect pest and disease management
practices under different agro-climatic conditions
in citrus, grapes, guava, litchi, jackfruit, mango,
papaya and sapota. There are 11 centres throughout
the country working on banana, 10 on citrus, 5 on
grapes, 11 on guava, 6 each on litchi and jackfruit,
12 on mango, 6 on papaya and 5 on sapota. At
present, there are 39 centres including 27 SAUbased centres, 10 ICAR-Institute-based centres, one
CAU-based centre and one private unit.
The main station at Hesaraghatta, Bengaluru, under
the leadership of the Director, ICAR-IIHR,
implements and monitors all the activities of the
Institute. Considering the importance given to
horticultural research and development in the
country, ICAR-IIHR has the mandate to serve
various stake-holders of horticultural sector and for
carrying out this mandate, the Institute has
established various service-oriented units as
follows:
Prioritization, Monitoring and Evaluation Cell
(PME); Institute Technology Management Unit
(ITMU) and Consultancy and Processing
Committee including Horti-business incubation
facility; Agricultural Technology Information
Centre (ATIC); Agricultural Knowledge
Management Unit (AKMU); Regional Centre
(South), ICAR-National Agricultural Education
Accreditation Board (NAEAB); Vigilance Cell;
P. G. Education; Library and Women cell
Accomplishments of ICAR-IIHR
Research work carried out during the last five
decades has paid rich dividends in terms of release
of 271 varieties and hybrids and development of a
number of sustainable productions, protection and
post-harvest management technologies. The
Institute maintains a wealth of varied collection of
germplasm (12535) in various horticultural crops
reflecting considerable genetic biodiversity
including potential sources of resistance to various
biotic and abiotic stresses and also those with high
nutritional, health care and medicinal values and
quality traits. The main station at Hesaraghatta,
Bengaluru holds 11181 germplasm comprising of
1413 in fruits, 8414 in vegetables, 843 in
ornamentals, 316 in medicinal plants apart from 84
in mushroom and 111 in betel vine. CHES,
Chettalli, CHES, Bhubaneswar and Hirehalli
substation have a collection of 228, 1021 and 105
germplasm, respectively. The Institute has the

largest ex situ field gene bank of mango comprising
of 120 germplasm, besides ex situ field gene bank of
over 125 collections of herbal and RET medicinal
plants including tree species. Morphologica1
characterization, molecular characterization and
DNA fingerprinting have been carried out for
majority of the accessions. About 600 genotypes
including indigenous and exotic accessions of
fruits, vegetable and ornamental crops have been
evaluated for resistance to major insect pest and
diseases and sources of resistance have been
identified. The Institute has developed and
standardized technologies for in-vitro conservation
of fruits and medicinal species, cryo preservation of
pollen apart from low cost techniques for storage of
vegetable seed germplasm. A pollen cryobank was
established for the first time in the country at the
Institute in 1983 in which nearly 675 collections of
various horticultural crops are cryopreserved.
The Institute has so far developed over 271
improved varieties and hybrids of fruit, vegetable,
ornamental, medicinal, aromatic crops and
mushroom, of which many have been released at the
national/state level for commercial cultivation. In
fruit crops, the Institute has developed 33 varieties;
three in papaya, seven in mango, five in guava,
eleven in grapes, one each in annona, ber, litchi,
lime and passion fruit and two in pomegranate.
Recently released Arka Suprabhath- high yielding
mango double cross hybrid, Arka Poorna- a white
fleshed hybrid guava and Arka Sahan- a hybrid of
annona with large globules and less seeds hold
excellent promise and are gaining popularity within
the country and abroad.
In vegetable crops, the Institute has so far developed
and released 105 high yielding open pollinated
varieties and 25 F1 hybrids of different vegetable
crops resistant to pests and diseases, Arka Anamika
of okra resistant to Yellow Vein Mosaic Virus and
Arka Komal, a high yielding French bean have
spread throughout the length and breadth of the
country. High yielding varieties of tomato, (Arka
Rakshak), onion (Arka Kalyan and Arka Niketan)
have made significant impact. In recent years, the
Institute has released the first triple disease resistant
tomato hybrid Arka Rakshak and Arka Samrat with
combined resistance to Tomato Leaf Curl Virus and
bacterial wilt and early blight. Arka Apeksha and
Arka Vishesh, two hybrids suitable for processing
was identified at the national level zone VIII. Chilli
vi

achievements in this direction include - Technology
for high density planting of banana and pineapple
which are being practiced by majority of fruit
growers; Grape rootstock, Dogridge identified and
released by the Institute has revolutionized grape
cultivation in dry land and problematic soils;
technology for foliar nutrition of micro nutrients
viz., mango special, banana special, citrus special
and vegetable special for higher and quality yields;
Technology of distal end nutrient feeding of banana
bunch to increase yield and enhance quality of
banana; development of Arka microbial
consortium, Arka fermented cocopeat and Arka
Actino-plus for use in horticultural crop production;
technology to boost seed yield in China aster;
identification of causative factor for the formation
of spongy tissue and jelly seed, (major
physiological disorders in Alphonso and Amrapali
mangoes respectively), and development of a
nutrient formulation for management of spongy
tissue in mango; technology for production of
tomato, colored capsicum, cucumbers and melons
under protected conditions; refinement in the
technology for production of nursery seedlings
using protrays.
The Institute has worked out management practices
for control of major insects, nematodes and diseases
using chemical pesticides which have been
included in package of practices as recommendation for plant protection. The Institute initiated
work on integrated pest management using
botanicals, plant products, biocontrol measures,
trap crops, pheromone traps, etc. and has developed
a good number of sustainable technologies, some of
which have become popular and commercialized
for wider adaptability like light trap based Tuta
control. IPM modules have also been developed for
control of fruit fly and stone weevil in mango,
sapota seed borer, citrus leaf miner, borer in tomato,
brinjal, chilli, DBM in cabbage and cauliflower,
okra, onion, leguminous vegetables and various
other vegetables. IDM strategies for major diseases
of fruits, vegetables and ornamental crops, biointensive management of nematodes in fruits and
vegetables, biological control of insect pest and
diseases and microbial control of pest complex have
also been successfully worked out.
ICAR-IIHR, Bengaluru has been recognized as the
Center of Excellence in Post-Harvest Technology.
The Institute has standardized the technology to
extend the storage life of fruits and vegetables,

hybrid Arka Meghana, tolerant to thrips and viruses,
Arka Harita and Arka Suphal of chilli tolerant to
powdery mildew, high yielding male sterility based
chilli hybrid Arka Swetha, bacterial wilt resistant
brinjal hybrid Arka Anand, high yielding onion
hybrids based on male sterility Arka Lalima and
Arka Kirtiman, high yielding string-less varieties of
French bean, Arka Suvidha, Arka Anoop and Arka
Sukomal; are a few released varieties which have
made significant impact on production and
enhanced economic gains.
In the area of ornamental crops, the Institute has
evolved 101 improved varieties having high yield,
attractive colour, novelty and improved shelf life in
gladiolus, chrysanthemum, bougainvillea, hibiscus,
tuberose, rose, China aster, carnation, gerbera,
crossandra and centella. Many of the gladiolus
varieties, China aster varieties - Poornima, Kamini,
Violet cushion and Shashank, Tuberose cultivar
Arka Prajwal has become highly popular among
farmers in Eastern as well as other parts of the
country. Crossandra varieties –Arka Kanaka, Arka
Ambara and Arka Channa have also gained
popularity among the farmers. In the field of
medicinal and aromatic plants, the Institute has
developed ten varieties, two in Diascoria
floribunda and Solanum viarum and 6 varieties in
Mucuna pruriens having higher content of active
principles and three varieties of aromatic plants,
jasmine having higher percentage of essential oil.
In the area of mushrooms, end to end technologies
of oyster, milky and shiitake mushrooms has been
developed. Value added products like Arka
Mushroom rasam powder, Mushroom nutritive
powder (chutney powder) have been developed
through dehydrated mushrooms to enhance
nutrition in daily diet and also prevent post- harvest
losses due to surplus production. ICAR- IIHR was
the first institution in the country to develop
indigenous spawn production machinery, systems
to integrate solar energy in spawn production and
cultivation processes to make the entire mushroom
technology more labour, energy and time efficient.
Ready to fruit (RTF) bags is a novel concept
initiated by ICAR-IIHR in 2013 to enable women to
grow mushrooms at home and utilize it in their
daily diet.
The Institute has concentrated on developing good
agriculture practices (GAP) for crops and
sustainable technologies resulting in higher yields
and better quality produce. The salient
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mushroom cultivation. More than 63 field days on
ICAR-IIHR developed technologies and varieties
have been organized both at the Institute and on
farmers' fields. About 155 radio and 212 TV
programs on various technologies and aspects have
been given by the scientists of the Institute apart
from producing video films on important aspects in
horticulture. Popular literature in Kannada, Hindi
and English languages in the form of extension
bulletins and folders on various aspects of
horticulture have been brought out and are being
distributed to extension personals and farmers. The
Krishi Vigyan Kendras at Gonikoppal and Hirehalli
are involved in transfer of technology and conduct
of Front-Line Demonstrations and On Farm
Testing. The Institute offers consultancy services on
various aspects of horticulture in the form of general
consultancy on horticulture production, advisory
service, project preparation and project appraisal,
technology development etc. The other services like
contract service, paid up trials, product testing and
analysis, soil, water and leaf analysis and advisory,
ixtechnology assessment and refinement etc. are
also under taken on payment basis.
ICAR-IIHR, Bengaluru takes up protection and
commercialization of technologies developed by
the Institute. The Institute Technology Management
Unit (ITMU) established in 2006 shoulders the
responsibility of commercialization of potential
technologies and as a first step in this direction has
registered a trade mark, 'ARKA' (with a logo) for
sale of its technological products and also took up
patenting/registering its technologies. So far, the
Institute has obtained eight international and two
national patents and filed 16 protocols of the
technologies for patenting in India. More than 370
clients have been successful in dissemination of
these technologies through commercialization
across the country by marketing the products.
Physical and Financial
The Institute (including its regional stations) has a
sanctioned strength of 560 staff members (157
scientific, 226 technical, 83 administrative and 94
supporting) as detailed in the table below. The
consolidated expenditure during 2018-19 including
regional stations was Rs. 8432.83 lakhs. Revenue
was generated through commercialization of
technologies, consultancy services, analytical
testing and sale of farm-produce and other means at
the main Station and the CHES including the KVKs.

protocol for MAP and shrink wrapping, value
addition, preparation of osmo-dehydrated products,
fruit-based beverages. First of its kind Jackfruit
based beverages ,biscuits and chocolates were
developed. As a part of farm mechanization, the
Institute has developed a number of machineries for
cultivation, harvesting and processing of
horticultural crops.
The Institute has been identified as a Center of
Excellence for Research in Biotechnology. Stateof-art facilities in terms of equipments and
infrastructures like, Automated DNA sequencer,
Gene gun, Gel documentation unit, Thermal cycler,
Ultra centrifuge, Micro-propagation facilities,
Isolation chambers, etc. are available to carry out
research in frontier areas of biotechnology like,
genetic engineering, DNA finger printing,
genomics, development of molecular markers,
marker assisted selection studies, development of
regeneration protocol and CRISPR-Cas based gene
editing protocols.
On the Social sciences front, the Institute has been
working on economics of production of various
horticultural crops, input use pattern and efficiency
studies, economics of marketing, economics of
post-harvest losses, market intelligence studies,
impact assessment studies for ICAR-IIHR technologies, economics of farming systems, development
of various statistical models. Computer application
in horticultural research and information technology, gender sensitization and women empowerment, participatory rural appraisal for understanding gaps in adoption and assessing the research
needs, validation of technologies developed and
technological interventions to refine the
technologies, assessment of ICAR-IIHR training
programs, identification of training needs, use of
innovative extension methodologies for transfer of
technology etc. have also been carried out.
The Institute has organized more than 558 on
campus trainings, several off-campus, farmersscientists interaction meetings on various aspects of
horticulture and trained more than 6529 personnel
(farmers, farm women and private entrepreneurs).
The Institute has also conducted 205
demonstrations on 194 innovative ICAR-IIHR
technologies on farmers' fields in 7 states to
popularize the technologies. A total of 1162
demonstrations were taken up in North Eastern
states of the country. Nine training programs were
conducted to women groups to enhance skills in
viii

Staff Position
Category
Scientific
Technical
Administrative
Supporting
Total

Sanctioned
156+1*
226
83
94
559+1*

Filled
131+1*
139
51
80
402

Vacant
25
87
32
14
158

* Director
UNIFIED - BUDGET ALLOCATION 2019-20 (BE)
Rs.in lakhs
S.
No.
1
2
3

Other than
Head
NEH & TSP
Grants for creation of Capital Assets
400.00
(CAPITAL)
Grants in Aid - Salaries (REVENUE)
5452.58
Grants in Aid - General (REVENUE)
Pension & Other Retirement Benefits
3480.00
Traveling Allowance
35.00
Research & Operational Expenses
700.00
Administrative Expenses
453.00
Miscellaneous Expenses
30.00
Grand Total (Capital + Revenue)
10550.58

NEH
0.00

TSP
0.00

0.00

0.00

0.00
7.00
0.00
0.00
7.00

0.00
60.00
0.00
0.00
60.00

SCSP Grand Total
30.00
430.00
0.00

60.00

90.00

Expenditure Upto 31st December 2019 (Unified Budget)
S.
No.
1

Head
Grants for creation of Capital
Assets (CAPITAL)

Other than
NEH & TSP

5452.58
3480.00
35.00
827.00
453.00
30.00
10707.58
Rs. in lakhs

NEH

TSP

SCSP

Grand
Total

146.18

0

0

4.53

150.71

4651.48

0.00

0.00

0.00

4651.48

Grants in Aid - Salaries (REVENUE)
2

Establishment Expenses

3

Grants in Aid - General (REVENUE)
Pension & Other Retirement Benefits
Traveling Allowance

2176.59

2176.59

39.00

0.00

0.00

Research & Operational Expenses

751.05

7.34

7.44

Administrative Expenses

618.27

0.00

0.00

618.27

Miscellaneous Expenses

29.06

0.00

0.00

29.06

8411.63

7.34

7.44

Grand Total (Capital + Revenue)

ix

39.00
1.89

6.42

767.72

8432.83

x

1. fof'k”V lkjka'k
o”kZ 2019 ds nkSjku Hkk—vuqi&Hkkjrh; ckxokuh vuqla/kku
laLFkku }kjk dh xbZ miyfC/k;k¡ fuEufyf[kr gSa %

fHk.Mh ds oa'kksa vkSj tM+xk¡B lw=—fe ds izfr vR;ar izfrjks/kh
cSaxu ds oa'kksa vkSj ueh&nkc ds izfr lgu'khy f'keyk fepZ ds
oa'kksa dh igpku dh xbZA rhu jksx izfrjks/kh VekVj ladj vdkZ
vis{kk vkSj vdkZ fo'ks”k] tks rkts cspus vkSj izlaLdj.k ds fy,
mi;ksx gS] dh foekspu gsrq igpku dh xbZA

ikni vkuqoaf'kd lalk/kuksa dk laxzg.k] laj{k.k vkSj vuqj{k.k
laLFkku dh ,d vf/knsf'kr xfrfof/k gSA o”kZ 2019 ds nkSjku
1657 tuunzO;ksa dks laxzg.k fd;k x;kA laLFkku dk dqy
tuunzO; laxzg 11655 gS] ftuesa Qy Qlyksa ds 1208] lCth
Qlyksa ds 9240 vkSj vkS”k/kh; o 'kksHkkdkjh Qlyksa ds 1209
tuunzO; ,Dls'ku Hkk-—-vuq-i-&Hkk-ck-vuq-la-] csaxyw# esa
vuqjf{kr gSaA fiNys o”kZ 298 Qy Qly laxzgksa] 1219 lCth
Qly laxzgksa vkSj 238 vkS”k/kh; o 'kksHkkdkjh Qly laxzgksa dk
y{k.khdj.k fd;k x;kA o”kZ 2019 esa ckxokuh Qlyksa ds 23
,Dls'kuksa ¼3&'kjhQ+k] 16&xsank] 2&tcsZjk] vkSj 2&pkbuk ,LVj½
dk ,uchihthvkj] ubZ fnYyh esa iath—r fd;k x;kA

Qly&mRiknu ds {ks= esa ckxokuh Qlyksa esa ewyo`ar dh egrh
Hkwfedk gSA vke vkSj vathj esa ewyo`ar dk ijh{k.k fd;k x;kA
iihrs ds okuLifrd izo/kZu ds fy, i{k dye&ck¡/kus dh vis{kk
[kw¡Vk dye&ck¡/kuk T;knk lQy ik;k x;kA VekVj esa
varjtkrh; dye&ck¡/kus Lks vkIyou ds izfr lgu'khyrk ikbZ
xbZA taxyh lksysUks'kh cSaxu ij VekVj dh dye ck¡/kus ls iRrksa
esa dSfY'k;e vkSj cksjkWu dh ek=k dkQ+h c<+hA iks”kd rRo izca/ku
ds {ks= esa jklk;fud moZjdksa dh 25% ek=k ds LFkku ij tSfod
moZjd fn;k tkuk lhrkQy ¼vdkZ lgu½ laHko FkkA iks”kd rRoksa
ds tSfod lzksrksa ds iz;ksx ls u dsoy vkuqikfrd Vh,l,l
vf/kd gqvk] cfYd vf/kd Vh,l,l@vEy vuqikr lfgr
vEyrk Hkh de gqbZA ve:n esa vU; iks”kd rRoksa ds iz;ksx ds
vfrfjDr vdkZ ,fDVuksIyl dks iz;ksx ls mit vf/kd gqbZA

Qly&lq/kkj ds {ks= esa laLFkku us Qy Qlyksa dh dbZ mUur
oa'kksa dh igpku dh gSA buesa ve:n dk ,p12&4] ukjaxh xwns
okyk vke] pkj lhrkQy larfr;k¡ ¼1@1] 4@17] 7@23]
14@5½ vkSj vaxwj esa eknk tud ds :i esa jsM Xyksc ,oa ¶yse
lhMysl rFkk uj tud ds :i esa c;kadk vkSj ek: lhMysl dks
ysdj 14 oa'k vkSj uouhr Qy dk ,d oa'k
lh,pbZ,l&ih,&III-1 izkIr fd, x,A lCth Qlyksa esa fHk.Mh]
djsyk] ddksM+k] xktj vkSj lgtu ds oa'kksa dh igpku dh xbZA
lCth lks;kchu ds nl thuiz:i lCth cukus ds fy, mi;qDr
ik, x,A iq”i Qlyksa esa jtuhxa/kk ds ,d oa'k dh igpku dh
xbZA XySfM;ksyl dh fdLeksa] tSls vkbZvkbZ,pvkjth&6 vkSj
vkbZvkbZ,pvkjth&12 dks vdkZ jaftuh vkSj vdkZ izFke uke
fn, x,A xqykc ds nks oa'kksa] pkbuk ,LVj ds rhu oa'kksa
xqynkÅnh ds rhu ladjksa vkSj xqyukj ds ,d oa'k dh igpku
dh xbZA tcsZajk dh rhu fdLesa] tSls vdkZ okbV] vdkZ fiad vkSj
vdkZ jsM rFkk vcksyh dh ,d fdLe vdkZ psUuk dh] foekspu gsrq
igpku dh xbZA vkS”k/kh; vkSj 'kksHkkdkjh Qlyksa esa Hk`axjkt ds
vkbZvkbZpvkjbZ,59 vkSj e.Mwdi.khZ ds
vkbZvkbZ,pvkj7lh,&18 vkSj vkbZvkbZ,pvkj&lh,&23 oa'kksa
dh igpku dh xbZA thoh; ,oa vthoh; nkcksa ds izca/ku ds fy,
ckxokuh Qlyksa ds tuunzO;ksa dk ewY;kadu fd;k x;k vkSj
lgu'khy ;k izfrjks/kh oa'kksa dh igpku dh xbZA Qy Qlyksa esa
iihrs ds oy; /kCck fo”kk.kq ds izfr lgu'khy iihrk] tM+xk¡B
lw=—fe vkSj thok.kq vaxekjh ds izfrjks/kh vukj ds oa'kksa vkSj
¶;qlsfj;e foYV vkSj tM+xk¡B lw=—fe ds izfrjks/kh ve:n dh
taxyh tkfr dh igpku dh xbZA vthoh; nkc ds izfr
lgu'khy fephZ ds oa'kksa vkSj tM+xk¡B lw=—fe ds izfr lgu'khy

e`nk esa iz;ksx dh rqyuk esa QfVZxs'ku ds ek/;e ls iks”kd rRo
nsus ls mit vf/kd gqbZA fephZ] I;kt vkSj rqjbZ esa nks lIrkg esa
moZjdksa dh 100% vuq'kaflr ek=k ds iz;ksx ls mit esa o`f)
gqbZA jtuhxa/kk dh fdLe vdkZ izToy esa QkWLQksjl] iksVkf'k;e
vkSj lw{eiks”kd rRoksa dk mn~xzg.k vf/kd Fkk] tks vPNh iks”kd
rRo vuqfØ;k dk ladsr nsrk gSA N= izca/ku ls MªSxu Qy]
lhrkQy vaxwj vkSj vke dh iSnkokj esa izHkkoh FkkA flapkbZ
izca/ku ds {ks= esa iks”kd rRoksa dh vko';drk ds lkFk esa flapkbZ
rkfydk dk ekudhdj.k xqynkÅnh dh fdLe vdkZ ;syks xksYM]
tcZsjk dh fdLe vdkZ v'o vkSj pkbuk ,LVj dh fdLe vdkZ
vpZuk esa fd;k x;kA
lse Qyh vkSj ikyd esa tSfod :i ls miyC/k iks”kd rRoksa ds
iz;ksx dk Hkh iz;kl fd;k x;k] ftlesa xkscj dh [kkn ds }kjk
100% u=tu ds iz;ksx ls vf/kd mit izkIr gqbZA e`nk jfgr
[ksrh ds {ks= esa] vdkZ fdf.or dksdksihV ij mxkbZ xbZ lCth
Qlyksa Ekas ikS/k&Å¡pkbZ] iRrksa dh la[;k] dqy ikS/k 'kq”d nzO;eku]
Qyksa dh la[;k] Qy dh yackbZ] Qy dh ifjf/k] Qy dh ot+u
vkSj mit vf/kd gqbZA [kqEc ds mRiknu us dbZ xzkeh.k
efgykvksa vkSj Lo%fu;ksftr ;qokvksa dks vkthfodk iznku dhA
[kqEc dh mRiknu&izkS|ksfxdh dk ekudhdj.k fd;k x;kA
Hkw&n`';&fuekZ.k ds {ks= esa Hkh dk;Z fd;k x;k vkSj bl {ks= esa
iznw”kdksa dks vo'kksf”kr djus okyh 'kksHkkdkjh >kfM+;ksa dh igpku
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dh xbZ] ftuesa lesuh leu esa vf/kd ok;q iznw”k.k d¢
lgu'khyrk ikbZ xbZ vkSj blesa mPp dkcZu lap; Hkh ik;k
x;kA

xbZA iihrk esa ihvkj,loh ds izdksi dks foyafcr djus ds fy,
lkxfjdk] vdkZ ,fDVuksIyl] csflyl vehfy;ksfyfDoQsfl;sUl
vkSj uhe rsy dk fNM+dko izHkkoh ik;k x;kA lw=—fe;ksa ds
izca/ku ds fy, e`nk esa izfrjks/kh thok.kqvksa ls laof/kZt xkscj dh
[kkn] csflyl vehfy;ksfyfDoQsfl;sUl 5 fd-xzk-@ikS/kk dh nj
ls rhu eghus igys nsus ls e`nk esa tM+xk¡B lw=—fe dh la[;k esa
68-36% deh ntZ gqbZ vkSj ve:n dh fdLe vdkZ fdj.k dh
mit esa 16-2% o`f) gqbZA blh mipkj ls vukj esa tM+xk¡B
lw=—fe dh la[;k esa 79% vkSj tcsZjk dh fdLe vdkZ v'o esa
tM+xk¡B lw=—fe dh la[;k esa 66% deh vkSj mit esa 26%
c<+ksRrjh gqbZA

Qly&mi;ksx ,oa iz{ks= ;a=hdj.k ds {ks= esa ckxokuh Qlyksa
dh lL;ksRrj uqd+lku de djus dk iz;kl fd;k x;k vkSj
caxuiYyh vke dk laxjks/k xje ikuh&mipkj dh fof/k dks
viukus ls lkekU; rkieku esa Hk.Mkfjr djus ls xq.koRrk
izHkkfor ugha gqbZA vathj dh rqM+kbZ vuqdwy le; ij djus ls
lkekU; rkieku esa vf/kd fnuksa rd Hk.Mkfjr fd;k tk ldkA
mRiknksa ds ewY;lao/kZu ds {ks= esa vdkZ mn; vke ls vPNs jax
,oa cukoV okys vke&ckj fodflr fd, x, vkSj izksVhu ls
laof/kZr vke&ckj Hkh fodflr fd, x,A izksck;ksfVd vukj jl]
dVgy ds ihus ds fy, rS;kj is;] dVgy dk cht&pw.kZ ls
rS;kj fcLdqV ,oa pkWdysV vkfn laLFkku }kjk fodflr vU;
ewY;laof/kZr mRikn gSaA ;a=ksa ds fodkl ds {ks= esa laLFkku us
VªSDVj&pfyr dEiksLV VuZj] I;kt ds dan dh jksikbZ dk
VªSDVj&pfyr ;a=] vukj dk chtpksy fudkyus dk ;a= vkfn
fodflr fd, vkSj dsUnzh; ckxokuh ijh{k.k dsUnz] Hkqcus'oj esa
^vdkZ uhykpy QVªhZ fMªy* fodflr fd;k x;kA

lkekftd foKku ds {ks= esa] v/;;u ls irk pyk fd —“kd
mRiknd laxBu foLrkj lsok,¡ iznku djus esa eq[; Hkwfedk vnk
djrs gSaA jkt?kV~Vk ckxokuh —“kd mRiknd daiuh us 4 e.Myksa
ds 32 xk¡oksa ds 1000 fdlkuksa dks dLVe gk;fjax dh lqfo/kk
iznku dhA VekVj ¼vdkZ vHksn] vdkZ j{kd½( yach yksfc;k ¼vdkZ
eaxyk½] dqan: ¼vdkZ uhykpy dqa[kh½] ddksM+k ¼vdkZ uhykpy
xkSjo½] vke ¼vdkZ mn;½] ve:n ¼vdkZ fdj.k@vdkZ jf'e½]
xsank ¼vdkZ vfXu½] xqykc ¼vdkZ Lons'k ¼lajf{kr [ksrh½] tSlh
rduhfd;ksa dks dukZVd vkSj vksfM'kk ds fofHkUu —f”k&tyok;q
{ks=ksa esa iznf'kZr fd;k x;kA xsans dh vdkZ vfXu vkSj vdkZ caxkjk
fdLesa dbZ ftyksa esa QSyhaA budks vukj ds dbZ ckxksa esa varjorhZ
Qly ds :i esa mxk;k tk jgk gSA jtuhxa/kk dh fdLe] vdkZ
izToy( cSaxu ds izjksg o Qy&cs/kd dks fu;af=r djus dh fof/k(
fephZ dh ladj fdLesa] vdkZ es?kuk vkSj vdkZ gfjrk( cSaxu dh
ladj fdLe vdkZ vkuan] vdkZ fdf.or dksdksihV] vdkZ
lw{ethoh; feJ.k] vdkZ lCth Lis'ky] vdkZ vke Lis'ky vdkZ
flVªl Lis'ky vkfn budh xq.koRrk] fdQ+k;rh vkSj vklkuh ls
miyC/krk ds dkj.k fdlkuksa ds chp yksdfiz; laLFkku dh dqN
vU; fdLesa o rduhfd;k¡ gSaA izeq[k Qyksa o lfCt;ksa dh [ksrh ds
fy, eksckby ,Ii fodflr fd;k x;k gS] ftldks xwxy Iys
LVksj ;k vkbZlh,vkj&vkbZvkbZ,pvkj ds osclkbV ls
MkmuyksM fd;k tk ldrk gSA bl ,Ii esa laLFkku }kjk
fodflr izeq[k Qyksa o lfCt;ksa ds Qly&izca/ku ds lq>ko fn,
x, gSaA

ckxokuh Qlyksa esa tSoizkS|ksfxdh ds {ks= esa 26 Qlyksa esa
vk.kfod y{k.khdj.k dk dk;Z fd;k x;kA y{k.kh—r fdLeksa ;k
thuiz:iksa esa 43 Qy Qly] 57 lCth Qly vkSj 2 'kksHkkdkjh
Qly 'kkfey gSA vk.kfod iztuu dk;ZØeksa esa ekdZj&lg;ksxh
p;u dk izHkkoh :i ls mi;ksx fd;k x;kA
Qly&laj{k.k ds {ks= esa] vke esa Qy cs/kdksa ds izca/ku ds fy,
u, v.kqvksa dk ewY;kadu fd;k x;k vkSj baMksDlkdkcZ izHkkoh
ik;k x;kA ;g ik;k x;k fd nwjh de gksus ls vke ds ckxkuksa esa
ruk cs/kd dk QSyko gqvk vkSj ve:n esa izjksg cs/kd dk izdksi
c<+kA vke ds Qy cs/kd] flVªhisfLVl ;wVªkQsjk dh fdLe&ilan
ds v/;;u ls irk pyk fd rksrkiqjh vR;ar ilanhnk fdLe Fkh]
ftlds ckn vYQksUlks vkSj yaxM+k] tcfd uhye lcls de
ilanhnk fdLe FkhA fephZ ds fo”kk.kq jksxksa izca/ku ds fy,
dhVuk'kdksa dk Øfed iz;ksx vkSj lhekorhZ Qlyksa dk mi;ksx]
IykfLVd iyokj vkSj iks”kd rRoksa dh iwfrZ dh fof/k fodflr dh
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2. Executive Summary
IIHRGO-1) and one Crossandra variety Arka
Chenna were identified for high yield and quality.
In medicinal and ornamental crops IIHREA59 line
of Bhringaraj was identified for high wedelolactone
content (0.3%w/w), IIHR-CA-17 and IIHR-CA-18
lines of Mandikaparni for high yield and IIHR- CA23 for high asiaticoside (2.56%) and triterpenoides
(0.7%) content.
Crop Improvement for Management of Biotic
and Abiotic Stresses
Host plant resistance is the main component in
managing the biotic and abiotic stress. For the
management of abiotic and biotic stresses,
germplasms of horticultural crops were evaluated
and resistant lines have been identified. In fruit
crops, the identified lines include four progenies of
BC1 (Arka Prabhath x Vasconcellea parviflora)
tolerant to papaya ring spot virus; pomegranate
lines viz. 318712, 318758, 318791, 318753 and
318708 resistant to root knot nematode and
bacterial blight resistant USDA accession 99A. In
guava, Psidium cattleianum a wild species of guava
was found resistant to both Fusarium wilt and root
knot nematode.
Stress tolerant lines of vegetable crops have been
identified. In chilli, line tolerance to leaf curl
(LCVH30), lines resistance to moisture stress (IHR
4501, IHR 4550 and IHR 3529), lines resistance to
anthracnose (PBC 80 & PBC 81), Phytophthora foot
rot (Hybrid 240) and resistance to root knot
nematode (IIHR 4307 and IIHR 4597) were
identified. In okra, IIHR 371, 372 and 373 lines
with tolerance to root knot nematodes, Okra GMS
line OKMSH-2 resistance to YVMV, root stocks of
Solanum species viz., S. seaforthianum and S.
indicum JRPH/15-002 and five brinjal F7 lines
highly resistant to root knot nematodes and sweet
pepper genotypes IHR 4501, IHR 3529 and IHR
4550 tolerant to moisture stress were identified.
Triple disease resistant (ToLCD+BW+EB) dual
purpose tomato hybrids namely Arka Apeksha (H385) and Arka Vishesh (H-391) suitable for
processing and fresh market were identified for
release. The highly resistant accession IIHR-B-HP130 was identified as better rootstock for managing
bacterial wilt in chilli and capsicum. Rose species
viz. R. centifolia, R. damascena, R. marcrophylla,
R. rubiginosa, R. stylosa and R. odorata and
germplasm lines IIHRR 4-15-12 and IIHRR 9-13
were found to be tolerant to black spot.

The significant achievements made by the institute
during the calendar year 2019 are summarized as
below:
Plant Genetic Resources
Collection, conservation and maintenance of plant
genetic resources is one of the prime mandate
activities of IIHR. During the current year,
germplasm collections of mandate crops (fruit
crops-298, vegetable crops-565 and medicinal and
ornamental crops-140) were made. In total 11655
germplasm accessions (1208 – fruit crops, 9240 –
vegetable crops and 1209 – medicinal and
ornamental crops) are being maintained at ICARIIHR, Bengaluru. Characterization of 298 fruit crop
collections, 1219 vegetable germ plasm collections
238 medicinal and ornamental crop collections was
carried out last year. Twenty-three accessions of
horticultural crops (3 – Annona, 16 – Marigold, 2 –
Gerbera and 2 China Aster) were registered with
NBPGR, New Delhi this year.
Crop Improvement for Quality and Yield
Breeding for quality and yield enhancement is an
important objective of our crop improvement
program. In this aspect, many advanced lines of fruit
crops have been identified. These lines include high
yielding line of Guava H12-5; one mango line with
orange pulp; four Annona progenies (1/1, 4/17,
7/23, 14/5) for fruitfulness and fourteen grapes lines
tolerant to downy mildew and one line of avocado
CHES-PA-III-1.
The vegetable crop accessions identified for good
yield were IIHR-1608 of okra, IIHR-189 line of
bitter gourd, JB/11-178A line of teasel gourd, three
carrot lines (BC-277, PR-9, HC-72). Moringa lines
viz., IIHR-D-29 (dual type), IIHR-D-37 (dark green
pod) and IIHR-D-10 (single harvest) have been
identified. Ten genotypes of vegetable soybean
were identified for vegetable purpose.
Superior lines of flower crops include tuberose 1723-SP-09; gladiolus IIHRG-6 (Red-purple) and
IIHRG-12 (Purple violet) named as Arka Ranjini
and Arka Pratham; rose lines IIHRR 13-3-1 and
IIHRR 7-7, three lines of China Aster each for cut
flower and bedding purpose; three hybrids of
Chrysanthemum CH1, CH4 and CH5 and one
carnation line IIHR-CH-13. Besides three rose
varieties viz., Arka Sinchana, Arka Sharmeeli and
Arka Kinnari for garden purpose, three gerbera
varieties Arka White (Hybrid IIHR 15-7), Arka Pink
(Hybrid IIHR 16-8) and Arka Red (Hybrid
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Crop Production
Production practices for various horticultural crops
have been standardized. In mango, polyembrony is
an important issue and our studies on extent of
polyembrony suggested that number of segments in
the kernel ranged from two to thirteen whereas
number of seedling emerged varied from one to
eight in various genotypes. In Fig, Brown Turkey
(Yercaud collection) as root stock was found
suitable for the scions of Excel and Conadria. The
stem borer infestation was less in Deanna scion
grafted on Poona rootstock compared to Brown
Turkey and own roots. In papaya, the wedge
grafting was found to be more successful (72%)
than side grafting (38 %) for vegetative propagation.
Grafted plants recorded shorter plants and height at
first flowering (75 cm) compared to seedling plants
(120 cm). Studies on root stock and scion
combinations showed that inter-specific hybrid
(SH1) used as root stock for grafting tomato had
exhibited high affinity for Fe and B, whereas ungrafted inter specific hybrid had affinity for Ca. The
grafting increased K concentration and decreased
Ca. Grafting tomato on wild solanaceous brinjal as
rootstock resulted in dramatic increase in Ca and B
concentration in leaf. Rose var. Arka Swadesh
budded on Natal Briar registered 1.91-2.54 flower
stalk plant-1 month-1 with better quality in all seasons
compared to plants budded on R. multiflora (1.662.44) and Nishkant (1.14-2.18).
Nutrient management has been addressed in many
horticultural crops. Application of soluble
potassium (SOP or K2NO3) fertilizers (40%) and soil
application of SOP (60%) could improve the berry
quality in Sharad Seedless grapes. Application of
RDF through water soluble fertilizers in general
have shown improved fruit size (144.9 g) in guava
over other treatments. Application of organic
sources of nutrients not only recorded relatively
higher TSS (15.240B to 15.280B) but also showed
lower acidity (0.46%) with relatively higher
TSS/acid ratio. Arka Actinoplus application in
addition to other nutrients in Guava variety Arka
Kiran recorded higher yield.
The phenophase-based nutrient scheduling through
fertigation recorded an increase of 12.2 to 26.47 per
cent higher fruit yield over soil application in Arka
Rakshak during kharif 2019. Bi-weekly application
of 100% RDF of NPK (125:100:125 kg/ha) through
water soluble fertilizers resulted in highest yield in
chilli (Arka Meghana, Arka Haritha and Arka

Khyati), onion (Arka Bheem and Arka Kirtiman)
and ridge gourd (Arka Prasan) than soil application
of same quantity of nutrients. Foliar application of
zinc and boron with potassium silicate (4 ml/l)
significantly increased green fruit yield by 18 per
cent than control in chilli variety Arka Meghana.
Phosphorus, potassium and micronutrient uptake
was maximum in tuberose variety, Arka Prajwal
indicating its good nutrient responsiveness.
Canopy management and plant growth regulation
helps in obtaining better yield. Open cultivation of
dragon fruit was found to be better in terms of plant
growth and spread especially with white fleshed
cultivar. Single post training system recorded
minimum days for bud emergence to flowering
(16.5 and 17.10) and harvesting (26.17 and 31.367)
compared to T-support system in white and pink
fleshed cultivars, respectively. Four-year study on
canopy management and crop regulation in colored
grape varieties, confirmed that the management
practices consisting of berry thinning at 8 mm stage
coupled with ethrel spray @200 ppm during
veraison stage recorded less compact clusters with
good quality bunches measured in terms of berry
weight, berry diameters, TSS and anthocyanin
content.
In Banganapalli variety of mango,
spraying triacontanol at 3-5 ppm at flower initiation,
pea and marble stages of fruit growth positively
influenced chlorophyll content, panicle size and
fruit retention The active principle content,
Bacoside-A in Brahmi was maximum in plants
grown under full sunlight (2.57%) and in the INM
treatment (2.28%). The rapid multiplication of
bulbs from bulblets of 1.0 cm diameter in tuberose
var. Arka Prajwal and Arka Sugandhi was
standardized.
Irrigation management has been worked out in
selected horticultural crops. Assessment of
irrigation requirement at different pheno-phases of
guava (var. Arka Mridula) indicated that scheduling
of irrigation meeting 60% during vegetative and
reproductive stages recorded higher fruit yield (36.3
t/ha) and saving of 25% water than 80% evaporation
replenishment. Irrigation schedule along with
nutrient requirements have been standardized for
the ornamental crops viz. chrysanthemum var. Arka
Yellow Gold; gerbera var. Arka Ashwa and China
Aster var. Arka Archana.
Efforts on use of organic sources of nutrients have
been attempted. In dolichos and palak, substituting
100 % recommended N through FYM recorded
4

had accumulated the highest quantity of dust (3.58
g/m2). High carbon stock was observed in Samanea
saman with average girth at breast height (GBH) of
2.29 m. For the vertical landscpes, Arka fermented
cocopeat + LECA (burnt clay balls) in 3:1 ratio
performed better with respect to the growth
parameters of the plants, aeration of the roots and
the water requirement compared to commercial
media.
Crop Utilization and Farm Mechanization
In mango, post-harvest quarantine hot water
treatment (48°C for 60 min, or 55°C for 10 min) of
var. Banganapalli did not affect the quality when
stored at room temperature. Fig (cv. Poona)
harvested at 25% and 50% colouration could be
stored for 2 weeks at 5°C and 3 days at ambient
temperature without affecting the quality.
Value added products and processed food from
horticultural crops have good demand. Mango fruit
bars with good colour and texture have been
developed using Arka Udaya variety (24.7 degrees
Brix TSS), with no added sugar. Protein fortified
mango bars were also prepared with good quality
parameters. Probioticated pomegranate juice using
Lactobacillus casei cells has been developed using
pasteurized pomegranate juice without addition of
sugar, water or chemical preservatives. It has a shelf
life of more than four months with acceptable
sensory attributes. The process for preparation of
Ready-to-serve (RTS) jackfruit beverage through
enzymatic liquefaction has been standardized
without addition of sugars or preservatives that has
five moths shelf life. Jackfruit seed powder has been
used in the preparation of biscuits and chocolates.
The process for bitter gourd RTS juice preparation
of acceptable colour, taste and flavor, without the
addition of chemical preservatives or sugar has
been optimized. The product has a TSS of 3.8degree Brix, acidity of 0.58% and pH of 2.90.
Pumpkin rind is a good source of pectin, yielding
3.4% in fresh rind and 11.7% in dry rind of Arka
Suryamukhi variety. The seed oil content in Arka
Suryamukhi was 53.60% compared to commercial
pumpkin oil content of 49.90%. The pumpkin seed
oil had higher amounts of palmitic, oleic, linoleic
and stearic fatty acids. Similarly, mineral
constituents of moringa leaf was profiled for 80moringa germplasm.
Improvement in storage conditions enhance the
shelf life of products. Jamun could be stored for 10

higher yield (13.21 t/ha, 22 t/ha, respectively). Use
of mulches resulted in 20 to 72 per cent higher green
chilli (Arka Khyathi) yield over non-mulched crop.
Silver Black reflective polyethylene mulches
performed better in terms of growth and yield over
other types of mulches. Film coating of chilli and
okra seeds with consortium of freeze-dried cells of
Pseudomonas taiwanensis - Mpf 2, Bacillus
aryabhattai - Bel 6 and Bacillus amyloliquefaciens P72 recorded the higher survival of bacterial cells
on the seeds even after 180 days of storage at
ambient temperatures.
Salinity management is one of the thrust areas of
plant research. Preliminary data indicated that rose
varieties Pushkar, Chaitri and Jungli were
performing better and putforth vigorous growth
without salinity or alkalinity injury symptoms even
at higher levels of salinity or alkalinity.
Soilless culture is gaining much popularity at
present. Vegetable crops raised on Arka Fermented
Cocopeat registered maximum plant height,
number of leaves, total plant dry biomass, number
of fruits, fruit length, fruit girth, fruit weight and
yield in most of the crops when compared to soil
grown. Absorption of the nutrients was high when
grown on AFC compared to soil. Among leafy
vegetables grown under soilless culture, red
amaranthus recorded highest yield followed by
green amaranthus, palak and coriander.
Mushroom cultivation provides ample scope for
livelihood improvement for majority of rural
women and self-employed youth. The production
technology of king oyster mushroom (Pleurotus
eryngi) has been standardized on sterilized and
supplemented paddy straw, sawdust and corncob
waste combination. The spawn of the species is
available for commercial production. Casing soil +
Mushroom colonized substrate in 90:10 and 98:02
combination recorded highest mushroom yield of
Calocybe indica (174.13 and 168.80 g) and
biological efficiency (54.41 and 52.57 %). Casing
of soil along with MnSO4 at 150 ppm recorded
higher mushroom yields of 167.50 g with biological
efficiency of 52.34.
Landscape gardening has a special attention in
urban area for its scenery as well as in pollution
management. Efforts on identifying pollutant
absorbent ornamental shrubs and trees showed that
Samanea saman recorded the highest air pollution
tolerance index (14.42) and Spathodea
companulata the lowest (5.2). Pongamia pinnata
5

pathway for papaya transformation has been
developed.
In Annona, partial genome sequencing was done
using the NGS Illumina Hiseq Platform. About
26705066 reads of 151 read lengths were obtained.
More than 58 thousand microsatellites were
identified. One transgenic event of banana cv
Rasthali developed using anti-apoptotic mced 9
gene showed tolerance to Fusarium wilt disease
under contained net house condition.
In tomato, QTL-Seq analysis was used to identify
bud necrosis virus resistance in chromosome 2
between 22-33 Mb regions. DNA finger printing of
tomato hybrids Arka Rakshak and Arka Samrat was
done to facilitate quality control in commercial seed
production. CRISPR/Cas9 mediated gene editing of
the eIF4E and eIF (iso) 4E alleles has been
undertaken in chilli to impart resistance to
potyviruses and CRISPR/Cas9 vector with single
guide RNA has been developed based on the in
silico analysis of the natural pvr alleles. A genespecific marker MAPS-F2, R2 (targeted Pun1
locus) was designed which showed polymorphism
between non-pungent (KTPL-19) and pungent (BJ,
HB and AC) lines. A high yielding (5kg / plant) and
highly pungent (7,00,000 SHU) F1 hybrid was
developed.
Crop Protection
Plant protection measures help in reducing the
losses due to biotic stresses. In mango, new
molecules for the management of fruit borer were
evaluated and indoxacarb (0.5 mL/L) was found
effective. It was found that closer spacing favoured
stem borer spread in mango orchards. In guava,
incidence of shoot borer was higher in closer space
planting. Studies on varietal preference of mango
fruit borer, Citripestis eutraphera revealed that
Totapuri was the most preferred variety followed by
Alphonso and Langra while Neelam was the least
preferred variety. Jamun seed borer which is an
emerging pest can be controlled by spray of
synthetic pyrethroids viz., λ-cyhalothrin@1.0 mL/L
or cypermethrin @1.0 mL/L or deltamethrin @1.0
mL/L at G2 stage of Jamun fruits.
For the management of virus diseases in chilli, a
package with sequential application of insecticides
and use of border crop, plastic mulch and nutrition
supplementation was devised. In papaya, spraying
Sagarika (2.0 mL/L) followed by Arka Actinoplus,
Bacillus amyloliquefaciens plus neem oil 2.0 mL/L

days at 8°C using SO2 pads. Optimum temperature
for storage of jamun was 8°C for 10 days, compared
to 1 week at 13°C and 5 days at 20°C. The optimal
modified atmosphere was 12% O2 and 9% CO2 for
fresh-cut mango; and 7-9% O2 and 5-7% CO2 in
fresh-cut papaya, respectively. The biodegradable
package material with paddy straw was developed
that had thickness of 50 mm and density of 0.32
g/cm3; it also had good compression and shear
strength and less water absorption characteristics.
Seed storage study of 18 important horticultural
crops with 3 levels of moisture viz., recommended
(6-8%); low (3.5-6%) and ultra-low - (<3.5-4.5%)
revealed that seeds with low moisture levels
maintained original seed quality in all crops tested
after 48 months of storage at both temperatures.
Farm mechanization was further strengthened by
developing tractor operated compost turner, a
tractor operated onion bulb planter and
pomegranate aril remover at IIHR Headquarters
while a farm tool ‘Arka Neelachal Fertree Drill’ was
developed at CHES, Bhubaneswar.
Biotechnological Approaches
Molecular characterization of horticultural crops
was carried out for 26 crops. Number of varieties or
genotypes characterized were 43 in fruit crops, 57
in vegetable crops and 2 in ornamental crops.
Marker aided selection has been effectively used in
molecular breeding programmes. Pun1 based maker
MAP1 precisely distinguished chilli accession
based on their pungency. Targeted Induced Local
Lesions In Genomes (Tilling) approached was used
to generate non-GM papaya line with enhanced
shelf life and promising M2 mutant segregants were
identified. Stable hermaphrodites with early
flowering, lesser height to first flowering, ultradwarf, uniform and less teratogenic fruited-traits
were selected. In an attempt, hermaphrodite
seedlings were identified from intergeneric
progenies (F8 &F9) of papaya [Carica papaya (cv.
Arka Surya) X Vasconcellea cauliflora) using
molecular marker W11. In-vitro cultures were
established, regenerated, hardened and planted in
field. For screening PRSV resistance. CRISPR/
Cas9 based gene editing of recessive resistance gene
eIF4E of papaya to impart resistance to papaya ring
spot virus (PRSV) was attempted. Bioinformatics
analysis of active binding sites of eIF4E and viral
VPG were analyzed. Sg-RNA and Cas9 vectors
have been developed and an efficient embryogenic
6

Horticulture Farmers' Producer Company Limited
as the subject of study revealed that majority of the
farmers are old (51%) with higher primary (37%) or
higher secondary level of education (37%).
Providing the last mile connectivity to enable the
adoption of developed technologies by the end users
is one of the top priorities of the institute. Selected
technologies viz., tomato (Arka Abhed; Arka
Rakshak), yard long bean (Arka Mangala), ivy
gourd (Arka Neelachal Kunkhi) teasel gourd (Arka
Neelachal Gaurav), mango (Arka Uday), guava
(Arka Kiran/ Arka Rashmi), marigold (Arka Agni)
rose (Arka Swadesh (protected conditions) have
been demonstrated in related agro-climatic zones of
Karnataka and Odisha. Marigold varieties Arka
Agni and Arka Bangara that spread to different parts
of Bellary, Gulbarga, Koppal and Bagalkote
districts, are also preferred as intercrop in many
pomegranate orchards.
Adoptions studies revealed that the acceptance of
Arka Prajwal, a tuberose variety was due to its good
spike length, fetching good market price, less
susceptibility to diseases, timely availability of
planting material, high keeping quality, good
fragrance and high essential oil content. The
reasons for the adoption of brinjal shoot and fruit
borer control technology include awareness about
the technology (60%), simplicity of adoption of the
technology (50%), timely availability of inputs
(40%), good marketability of the produce (50%),
cost-effectiveness, eco-friendly and sustainable
nature of the technology (50%) and reduction in
cost of cultivation by Rs. 40,000/- (60%). The
spread and acceptance of chilli hybrids viz. Arka
Meghana and Arka Haritha was due to high
pungency, attractive dark green fruits and higher
yield. Acceptance of brinjal hybrid Arka Anand was
due to higher yield and fruit quality, resistance to
bacterial wilt and cluster bearing habit.
Mobile app for cultivation of major fruits and
vegetables have been integrated as single
application for smart phones, which could be
installed, from Google play store and ICAR-IIHR
website. This app provides crop management
solutions for major fruit and vegetable crops
released by ICAR-IIHR, Bangalore.
A seed portal was developed by ICAR-IIHR for
online sale of ICAR-IIHR developed vegetable and
floriculture varieties to increase its visibility, faster
client connectivity and wider seed availability.

was found to be very effective in delaying PRSV
disease. For the early detection of phytoplasmas in
tomato (big bud) and brinjal (little leaf), a low-cost
device employing the principle of loop mediated
isothermal amplification (LAMP) was designed
using a Temper USB thermometer. A new generic
primer was designed for the detection of polerovirus
in cucurbits. Endophytic bacterium Bacillus
amyloliquefaciens and Trichoderma harzianum
were found effective in managing the guava wilt
pathogen, Fusarium oxysporum. Incidence and
reducing the virus spread significantly and
increased yield. Weed plants viz. Slender amaranth
(Amaranthus viridis), black nightshade (Solanum
nigrum) and spurge (Euphorbia geniculata), were
identified as weed hosts of Phytophthora capsici
that causes foot rot and wilt in chilli.
Nematode management is essential in horticultural
crops. Soil application of FYM enriched with
antagonistic bacteria, Bacillus amyloliquefaciens at
5 kg/plant before once in 3 months recorded 68.36%
reduction in root knot nematode population in soil
and 16.2% increase in yield of guava cv. Arka Kiran.
Same treatment in pomegranate reduced the
nematode population by 79%. In the gerbera variety,
Arka Ashwa this treatment reduced nematode
damage by 66% and increased flower yield by 26%.
Social Sciences
At Madanapalli in Andhra Pradesh, an analysis of
Agricultural Produce Market Committee (APMC)
indicated only partial implementation of
recommended practices for e-NAM trading. eNAM farmers realized around 28.79% higher net
returns due to significant reduction in marketing
cost (-17.40%) and higher price realization (9.49%).
The B: C ratio of dry chilli cultivation was 1.58
(1.58, 1.61 and 1.54 for large, medium and small
farmers, respectively), indicating the profitability of
chilli cultivation to the farmers in Warangal district
of Telangana.
Statistical tools can help in selecting better lines for
breeding. Based on application of non- parametric
stability indices, okra GMS line OKMSH-2 was
identified for stable performance for quality,
YVMV resistance and yield. This application can be
extended to other crops also.
Farmer Producer Company models are playing
major role in providing the extension services. An
analysis of producer company Rajaghatta
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3. Research Achievements
3.1 Crop Genetic Resources

horticultural crops. During the period under report,
a total of 925 new accessions comprising of fruits
(236), vegetable (565) and flower & medicinal (124)
crops were collected. With this new collection, the
institute at present has a total collection of fruits
(1872), vegetable (9309), flower & medicinal crops
(843), beetlevine (111) and mushroom (84).

3.1.1. Germplasm Exploration and Collection
The institute is recognized as a nodal centre for
management of plant genetic resources related to
horticultural crops in the country. Several
explorations were carried out by the scientists of the
institute for collection of germplasm in various
Fruit Crops:
Crop

Accessions collected
during 2019

Regions explored

Mango

11

Tamil Nadu

Annona

10

Chhattisgarh, Jharkhand and Madhya Pradesh

Pineapple

01

Bissam, Cuttack and Rayagada (Odisha)

Jackfruit

61

Karnataka, Tamil Nadu, Megahalaya and Odisha

Bael

32

Jharkhand, Maharashtra, and Karnataka

Wood Apple

07

Maharashtra, Karnataka and Jharkhand

Coorg Mandarin

16

Somwarpet and Virajpet (Karnataka)

Avocado

92

Tamil Nadu and Karnataka

Tamarind

06

Andhra Pradesh and Gujarat

Vegetable Crops:
Crop

Accessions collected
during 2019

Regions explored

Chilli

12

Aurangabad (Maharashtra), Karnataka and Kerala and
Gangtok (Sikkim)

Brinjal

06

Tripura, Uttar Pradesh and Tamil Nadu

Okra

58

Sadalpur and Hissar (Haryana), Uttar Pradesh and Koppal,
Bellary and south Canara (Karnataka)

Cucumber

180

NBPGR, New Delhi

Bitter gourd

08

AVRDC, Taiwan and Karnataka

Ridge gourd

01

Karnataka

Bottle gourd

05

Dharwad (Karnataka)

Pointed gourd

21

RCER, Ranchi and BCKV, Kalyani

Pumpkin

35

Tamil Nadu and Karnataka

Gherkins

21

Secondary sources

Watermelon

08

UADA

Muskmelon

03

Karnataka

Radish

15

Rajasthan, New Delhi and Bengaluru, Karnataka
8

Onion

05

Karnataka

Carrot

08

Karnataka

French bean

11

Karnataka and Uttarakhand

Dolichos bean

33

Andhra Pradesh and Secondary sources

Vegetable Soybean

01

Secondary source

Cluster bean

03

Bikaner (Rajasthan)

Drumstick

77

Maharashtra and Karnataka

Curry Leaf

45

Himachal Pradesh

Solena spp.

07

Ganjam (Odisha)

Other leafy vegetable

02

Boudh (Odisha)

Flower and Medicinal crops:
Crop

Accessions collected
during 2019

Regions explored

Tuberose

02

MPKV, Rahuri (Maharashtra) and Rajasthan

Chrysanthemum

20

Pune (Maharashtra)

Gladiolus

02

DFR, Pune (Maharashtra)

Dhalia

30

Kolkata (West Bengal) and Bhubaneshwar (Odisha)

Bhringaraj

70

Karnataka, Tamil Nadu, Andhra Pradesh, Kerala and
West Bengal

3.1.2.
Germplasm
Domestication

conservation

Macrocybe gigantean, has been domesticated on
paddy straw at ICAR-IIHR, Bengaluru.

and

3.1.3. Germplasm Characterization

ICAR-IIHR, Bengaluru has conserved a total of
11181 germplasm which include fruits (1413),
vegetables (8414), flower & medicinal (843) crops,
beetlevine (111) and mushroom (84). Similarly, at
CHES, Bhubaneswar, a total of 1021 germplasm
comprising fruits (195) and vegetable crops (826)
are being maintained. Whereas, at CHES, Chettalli,
a total of 228 germplasm comprising fruits (159) and
vegetables crops (69) are conserved. One hundred
five germplasm of jackfruit are conserved at CHES,
Hirehalli. Besides, a new species of mushroom,

A total of 1792 germplasm comprising of fruits
(344), vegetables (1219) and flower & medicinal
crops (229) were characterized for various important
horticultural traits covering wide range of
morphological, bio-chemical and quality traits.
DNA Fingerprinting: One hundred IIHR
released varieties/hybrids/registered genotypes
of 26 crop species were genotyped using SSR
markers in the current year.

Total Number of Crops

Number of hybrids/genotypes/varieties

Fruit crops

06

178

Vegetable crops

23

113

Ornamental crops

10

93

Medicinal crops

02

11

Total

41

395
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3.1.4. Evaluation of Germplasm for yield, quality, biotic and abiotic stresses
Fruit Crops:
Crop

Traits evaluated

Details

Guava

Fusarium wilt (4 wild
species: Psidium cattleianum,
P. chinensis, P. molle and
P. guineense and 2 released
varieties)

Infestation by Fusarium wilt strain GW-10
(from Kanpur) was ranged from 0 (Psidium cattleianum)
to 80.66 (P. chinensis) at the end of three months after
inoculation.

Nematode infestation (4 wild
species: Psidium cattleianum,
P. chinensis, P. molle and
P. guineense and 4 released
varieties).

Number of galls in roots were more than 100 (gall index
5) in all the wild species and P. guajava genotypes
except P. cattleianum which has recorded 0 gall index.

Alpha glucosidase inhibitory
activity and other biochemical
components

Wide variability was observed among 24 jamun
genotypes tested. Highest inhibitory activity was noticed
in selection-45 followed by collection-2 and BRH-1.

Jamun

Pomegranate Evaluation anardana for acidity In the dehydrated arils of progenies of Bhagwa x Double
Flower x Nana, the acidity ranged from 0.27 to 5.1%
after 3 months of storage. Lines (19) having acidity >4%
in dehydrated arils were more acceptable as per sensory
evaluation.
Jackfruit

Aroma volatiles from seven
jackfruit collection

Fifty-two compounds were identified from the different
genotypes, including 25 esters, five alcohols, two
aldehydes/ketones, twenty-two hydrocarbons and others.
Major compounds responsible for jack aroma are organic
acid esters.

Organic acid and sugar
profiling were done for
fourteen jackfruit collection

Glucose, Fructose, Galactose and Sucrose are major
sugars. Malic acid was identified as major organic acid.
Other identified organic acids are pyruvic acid, malonic
acid, maleic acid, fumaric acid, citric acid etc.

Profiling of fat- and watersoluble vitamins of ripened
jackfruit was done for fourteen
jackfruit collection

In water soluble vitamins, thiamine and niacin were
identified as major component followed by pantothenic
acid, cyanocobalamine and biotin. In fat soluble vitamins,
tocopherol or vitamin E was identified as major
component followed by vitamin K1 and K2.

Nutritional and biochemical
characterization of vegetable
jackfruit.

The 100 g of edible portion contained about 1.56-2.22 g
ash, 0.58-1.78 g oil, 1.93-2.93 g total protein, 1.2-2.0 g
total soluble sugars, 0.59-1.71 g reducing sugars, 1.792.3 g starch, 0.223-0.329 g free amino acids, 0.26-0.35 g
acidity and 10.5-13.5 mg vitamin C. The fiber content
varied between 8.69 to 11.83 g. Potassium (0.2910.510g) among major minerals, iron (1.67-2.73 mg)
among the micro minerals found to be maximum.
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Coorg
mandarin:

in situ evaluation of Coorg
mandarin promising clones
(16) at CHES Chettalli

Average fruit weight ranged from 127.8 to 147.3 gm,
fruit yield 14.8 to 21.3 Kg, juice 43.7 to 53.6 % and
number. of seeds per fruit 14.8 to 19.3

Avocado:

Evaluation for fruit yield and
quality in 26 promising
accessions at CHES, Chettali.

Among the lines tested, CHES-PA-III-1 was found to be
promising with respect to yield (370-400 Kg/tree), fruit
quality and regularity in bearing.

Vegetable Crops
Crop

Evaluated for

Details

Okra

Germplasm (25) for fruit yield
and quality traits

IIHR- 1608 reordered the highest fruit yield of 2.5 kg per
plant with purple fruit with 46 cm fruit length followed
by IIHR-1607 (yield of 2.0 kg per plant) with light
greenish cream fruit of length 48 cm. IC-N0-265648
having dark purple fruit (5 smoothribs and 10-12 cm
length) yielding 650-760 g/plant isideal for niche market.
It has high antioxidant capacity, total dietary fibre and
protein content.

Accessions (10) for nematode
resistance

Among the 10 okra accessions/ hybrid lines, screened for
resistance to root knot nematodes, three lines viz.,
IIHR 371, 379 and 382 were resistant, two were
moderately resistant and rest were susceptible.

Lines (17) for nematode
resistance

Among the seventeen interspecific brinjal F7 lines
screened for resistance to root knot nematode,
Meloidogyne incognita, five lines (line nos. 3, 8, 9, 14,
17) showed highly resistant reaction; one line was resistant
(line no.16); three lines were tolerant (line nos. 6, 10,
13); four lines were susceptible (line nos. 11, 12, 18, 20)
and four lines were highly susceptible to nematodes
(line nos. 1, 5, 7, 19).

Brinjal

Solanum spp (15) for nematode Among the 15 wild relatives of Solanum spp. screened
resistance
for resistance to root knot nematodes, Meloidogyne
incognita, S. seaforthianum and S. indicum
JRPH/15-002 were immune to nematode infestation.
While six other species were highly resistant, two were
resistant and rest found susceptible to nematodes.
Chilli

Lines (6) for nematode
resistance

Among 6 chilli lines screened for resistance to
M. incognita, IIHR 4307 and IIHR 4597 showed high
resistant reaction.

Bitter gourd

Germplasm (14) for fruit yield
and yield contributing
characters

Highest yield was recorded in IIHR-189 (16.32t/ha)
followed by IIHR-185 (14.27t/ha) and IIHR-148
(14.05t/ha) in the green fruit background and
IIHR-184 (11.02t/ha) was the highest yielder in the creamy
white segment.
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Teasel gourd

Accessions (47) fruit yield
and yield contributing
characters.

Identified a high yielding accession (JB/11-178A)
having an average yield of 9.4 kg/plant.

Carrot

Germplasm (3) for root yield
and quality

Three carrot germplasm lines BC-277(black, TSS
10.00%, root weight 200.10g), PR-9 (deep red,
TSS11.40ºB and root weight 180.20g) and HC-72(deep
orange, TSS 11.90 ºB root weight 175.15g) gave higher
root yield and quality.

Vegetable
Soybean

Germplasm (88) for vegetable
purposes.

Ten genotypes namely, AGS 339, AGS 350, AGS 380,
AGS 406, AGS 447, AGS 460, AGS 461, AGS 610,
AGS 457 and AGS 459 found suitable for vegetable
purpose.

Drumstick

Germplasm (90) for assessing
leaf and pod yield. Germplasm
(80) collected at CHES,
Bhubaneswar - for macro - and
micro-nutrient content.

IIHR-D-29 (dual type), IIHR-D-37 (dark green pod) and
IIHR-D-10 (single harvest) have been identified. The
range of different macro and micro-nutrients in the dried
leaves were, P - 0.293-0.827%, K - 1.34-2.675%,
Ca- 0.092-0.686%, Mg- 0.063-0.0762%, S-0.1450.307%, Fe-122.7-395.8 ppm, Mn-63.4-661.6 ppm,
and Zn-23.3-69.3 ppm.

Amaranthus
and other
edible leafy
vegetables:

Evaluation of for morphological A total of 285 Germplasm were evaluated at
characters
CHES-Bhubaneswar
Nutritional and biochemical
In odisha race of Eryngium, 10-Undecenal wasthe main
profiling of 13 leafy vegetables component (44.98%) of oil and Z-7-Tetradecenal
(4.35%) and Z-9-Tetradecenal (5.42%) were the other
major components of decenal group. Out of 77
compounds identified from essential oils, aldehydes and
ketones comprises 64.63% followed by hydrocarbons
22.07%, Alcohols 7.61% and acids and oxygenated
compounds (5.69%).
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Flower and Medicinal crops:
Crop

Traits evaluated

Details

Dahlia

Flower traits (30 germplasm
Huge flowers are suitable for garden purpose.
accessions and 120 segregating Whereas Pompon types suitable for loose flowers and
population)
ball types suitable for both loose and cut flowers.

Bhringaraj

Wedelolactone content
(70 germplasm accessions)

The highest wedelolactone content was recorded in
IIHREA59 (0.3 % w/w).

Mandukaparni

biomass yield and biochemical
compounds (12 germplasm
accessions)

IIHR-CA-17 and IIHR-CA-18 gave highest of
6733.33, 7646.67 kg/ha, respectively, and on par with
each other. IIHR-CA-23 had significantly highest
amount of asiaticoside (2.56%) and total triterpenoids
(7.07%).

Genetic diversity in Capsicum sps.

Genetic diversity in Cluster Bean

Genetic diversity in Dolichos Bean
13

Genetic diversity in Bitter gourd

Genetic diversity in Brinjal
14

Variation in floral traits in China aster

Variation for floral traits in Rose

Ball type

Bed type

Pompon type

Variation for floral traits in Dahlia
15

Single type

3.2. Crop improvement

resistant coupled with desirable quality were selfed
to advance further. The fruit weight recorded among
the progenies was in the range of 350 to 700 g, fruit
length of 9.6 to 15.8 cm, fruit width of 9.2 to 11.4
cm, pulp thickness of 2.0 to 3.1 cm, cavity index of
27 to 36 , TSS of 10 .0 to 14.8O B and the number
of fruits from 38 to 48.

3.2.1. Fruit Crops
Mango
Crossing and evaluation of hybrids:
Twelve different combinations (Alphonso x M.
comptosperma, Alphonso x M. odorata, Alphonso
x Vanraj, Alphonso x Peach, Amrapali x M.
comptosperma, Amrapali x M. odorata, Amrapali x
Vanraj, Amrapali x Peach, Amrapali x EC 95862,
Amrapali x Sensation, IRS x M. comptosperma and
Vellai kolamban x Terpentine) were crossed and 280
F1 progenies raised. Evaluated 164 hybrids from 8
different cross combination for fruit quality
parameters of which 10 F 1 progenies were of
Amrapali x Vanraj cross namely R1P3, R4P8, R4P20,
R3P4, R4P4, R7P1, R4P23, R6P7, R4P19 and R1P13.
A total of 96 OPs comprising of Vellai kolamban
(38), Vanraj (31), Goa Mankhurad (7), Mulgoa (11)
and Rasapuri (9) were evaluated for fruit quality
of which one promising OP of Vanraj (240-270g with
orange pulp, TSS 23-250 Brix and pulp recovery of
>70%) has been selected for further evaluation. A
total of 13 putative mutants of Arka Puneet were
analysed for fruit quality and identified one ultra
dwarf progeny.

In the new intergeneric crosses involving Arka
Prabhath with V. cauliflora and Arka Prabhath x
V. cundinamarcensis, 160 F1 intergeneric progenies
of Arka Prabhath X V. cundinamarcensis and 17
progenies of Arka Prabhath X V. cauliflora were
field planted for evaluation of morphological and
fruit traits. The morphological traits viz., plant height
(100 to 175 cm), trunk circumference (30 to 50 cm),
canopy spread (180 to 220 cm), number of leaves
(18 to 20), number of nodes (13 to 20) and number
of fruits set (25 to 38) were recorded for the
progenies. The progenies were selfed (1569
flowers), sibmated (58 flowers) and backcrossed
(650 flowers) and are being evaluated for fruit and
yield traits to advance for next generation.
Tilling:
Out of M 2 population generated by gamma
irradiation, two mutant plants resembling
Vasconcellea feral-type castor leaves have been

Papaya
Evaluation of intergeneric progenies:
A total of 270 intergeneric progenies of the cross
Arka Surya X V. cauliflora were evaluated for PRSV
tolerance coupled with desirable fruit quality. The
fruit weight recorded among the progenies was in
the range of 380 to 770 g, fruit length of 9.6 to 17.5
cm, fruit width of 9.6 to 11.6 cm, pulp thickness of
2.1 to 3.4 cm, cavity index of 24 to 35, TSS of 8.8
to 10.1O B with orange to orange red (28 B) pulp.
However, the progenies (F10 generation), segregated
for PRSV tolerance. Attempts were also made to
back cross the female progenies with V. cauliflora
for imparting resistance, but could not recover viable
seeds out of 120 fruits set in back cross.
In evaluation of BC 1 cross (Arka Prabhath x
V. parviflora), the progenies (S 21-4, S 20-10, S 1810 & S 20-2) which were found to be moderately

A novel Vasconcellea leaf type M2 line with robust
growth attributes.
16

isolated, along with several leaf morphological
variants and other traits. R4P 16, a perfect
hermaphrodite M2 plant exhibited highest no. of days
of shelf life of 8.5 days compared to control average
of about 4.5 days (Family J) and 4.75 days to 6.00
days (Family C). R13P10, a female M 2 plant
exhibited significant dwarf trait without affecting
yield. This line and another ultra-dwarf M2 plant,
R8P20 were subjected to HRM analysis.

impart papaya ring spot virus (PRSV) disease.
Bioinformatics analysis of active binding sites of
eIF4E and viral VPG were analyzed and Sg-RNA
and Cas9 vectors have been developed and an
efficient embryogenic pathway for papaya
transformation has been developed.

Mutation breeding:

Guava hybrids were evaluated for fruit and yield
traits.The hybrid H 12-5 had medium sized round
fruits (220 g), smooth shiny surface, medium soft
seeds (4 to 6 Kgf), good TSS (10.0 to 12.0oB),
keeping quality and good yield.

Guava
Evaluation of hybrid:

Totally 5000 Arka Prabhath seedlings of viable
mutants of M2 generation have been raised and were
planted for further evaluation. Several M2 viable
mutants showed very good resistance upto
vegetative stage. However, no resistance to papaya
ring spot virus disease was found in the 5000 M2
seedlings. Among the viable mutants, 75 plants were
selected with desirable horticultural traits for selfing
and evaluation. Seedling of the M 2 population
obtained using low dose irradiation of 35Gy showed
very less yield per plant, small sized fruits and early
harvest in hermaphrodite plants. Female plants
showed moderate tolerance to PRSV and uniform
size fruits and also better yield per plant. Seedling
of the M2 population obtained using high dose
irradiation of 400 Gy showed quite extensive
morphological damages including stem splitting
(14.1%), leaf variegation (12.3%), crinkled
dwarfisms (10.9%) and leaf puckering (9.9%). The
negative effect of higher irradiation dose was evident
with more seedling showing very stunted growth.

Mutation studies:
Toxin isolated from Fusarium oxysporum isolate
GW10 causing guava wilt was used to screen purple
guava (P. guajava) seedlings in vitro. The seedlings
derived from gamma irradiated seeds (LD50 = 250
grays) were screened at 40% threshold level of toxin
equivalent to 6.6 mM fusaric acid. Two out of 500
seedlings screened exhibited tolerance over the
control plant.
Annona
Evaluation of hybrids:
Twenty two breeding lines showed self fruitfulness
among 400 interspecific hybrids. Out of 800 BC1
progenies of Arka Sahan x Balanagar for self
fruitfulness, four progenies (1/1, 4/17, 7/23, 14/5)
were isolated and advanced to further evaluation.

Micropropagation of PRSV tolerant integeneric
lineage:
Hermaphrodite seedlings were identified from
intergeneric progenies (F8+F9) of papaya (Arka
Surya) X Vasconcellea cauliflora) using molecular
marker W11. In-vitro cultures were established
from a total of 17 hermaphrodite seedlings (two from
F8 and 15 from F9). Over 100 plants regenerated
from the culture were hardened and transplanted in
fileld for PRSV tolerance and other desirable traits.
Genetic transformation:
CRISPR/Cas9 based gene editing of recessive
resistance gene eIF4E of papaya was undertaken to

4/17
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optimizing flower induction in Dogridge (pruning 5/
6 nodes during September month). Seed germination
was improved to 30% by 65 days stratification of
fresh seeds in the sand after treating with sodium
hypochlorite (10 minutes), hydrogen peroxide
(overnight) and gibberellic acid 1000 ppm
(overnight). Twenty five hybrid progenies were
developed and field planted.
Hybridization of Red Globe and Flame Seedless as
female parents and Bianca and Maroo Seedless as
male parents was taken up. Seed germination of
hybrids was improved to 35.7 % in 100 days old
fruits by stratification (105 to 115 days) followed
by standard seed germination treatment. Fourteen
out of 70 hybrid progenies screened in field at
nursery stage were found tolerant to downy mildew.
Gamma irradiated 200 M1 dogridge progenies were
established through semi hard wood cuttings.

14/5

Genome sequence:
In Annona, partial genome sequencing was done
using the NGS Illumina Hiseq Platform. A total of
26705066 reads of 151 read lengths were obtained.
More than 58 thousand microsatellites were
identified in the assembled genome sequences and
di-repeats were in high frequency compared to other
type of repeats.

Embryo rescue:
Hundred embryos of Flame seedless (40 DAP), 100
embryos of Red globe (45 DAP) and 300 embryos
from Red globe X seedless crosses were inoculated
in different media with various hormonal
combinations. Embryos were successfully
germinated and established after hardening. In-vitro
recovery and regeneration of embryos from seedless
crosses is in progress.

Grapes
Hybridization and Seed germination:
The Dogridge and 110R were hybridized after

10 days old hybrid progeny of Dogridge x 110R

In-vitro germination
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these, 7 hybrids and 4 half sibs have shown precocity
in bearing. The effect of different dose of gamma
irradiation was studied (LD5060 Gy) and all the
putative mutants have been planted in field for
evaluation.

Pomegranate
Identification of host plant resistance to nodal
blight:
In detached leaf disc screening method, 7 USDA
accessions and 2 Bhagwa OP/ hybrids namely A1/
10 and A14/9 were found tolerant to nodal blight
among 62 genotypes. Out of 20 selected genotypes
that showed resistance in detached leaf/field
screening, one USDA accession 99Ashowed
resistant reaction when subjected to artificial
inoculation. Fifty eight selected single plant
progenies of Bhagwa derived from OP/hybrid/EMS
mutant lines were evaluated for blight incidence
along with 19 fruit and biochemical traits. The
pomegranate lines differed significantly for fruit
qualitytraits. Genotypes A1/10 and A14/9 were
found moderately resistant in detached leaf disc
assay.The evaluation of 630 gamma mutants of
Bhagwa for fruit quality parameters indicated that
fruit weight ranged from 77 to 247g with TSS of
10-16 °B and acidity level of 0.31-0.77%.

3.2.2. Vegetable Crops
Tomato
Development of dual purpose tomato hybrids
suitable for processing:
ICAR-IIHR has developed two high yielding triple
disease resistant (ToLCD+BW+EB) dual purpose
tomato hybrids namely Arka Apeksha (H-385) and
Arka Vishesh (H-391) suitable for processing
and fresh market. Both the hybrids have jointless
(j2 gene) pedicel and suitable for one time
harvesting. The salient features of two hybrids are
as follows. ArkaVishesh has a yield potential of 750800 q/ha.TSS: 4-4.6o Brix, colour value: 1.98-2.12,
pH: 4.21-4.41, Acidity: 0.32-0.36%, Lycopene: 8.510.5 mg/100g, lycopene content in tomato paste:
14.14 mg/100g, Firmness: 4.09-5.41 kg/cm2. Arka
Apeksha has a yield potential of 800-900 q/ha. TSS4-4.7o Brix, colour value: 1.96-2.09, pH: 4.12-4.4,
acidity: 0.34-0.38, lycopene: 11.12-11.42, lycopene
in tomato paste: 14.15 mg/100 g fresh weight and
firmness: 4.05-4.30 kg/cm2.

Sapota
Evaluation for fruit quality:
Forty five hybrid progenies were evaluated for fruit
quality parameters. Highest fruit weight of more than
100g was observed in 3-13-11, 3-9-6 & 9-12a-1 and
high TSS of more than 25oB was observed in 3-129, 9-3-3 & 9-2a-5.

Confirmation of resistance sources to Groundnut
Bud Necrosis virus (GBNV):

Banana
One transgenic event of banana cv Rasthali
developed using anti-apoptotic mced9 gene driven
by root specific Bgl promoter showed tolerance to
Fusarium wilt disease under contained net house
condition.

Tomato accessions IIHR-2901, IIHR-1940 (S.
peruvianum) and Solanum chilense LA-1963
showed better level of resistance to GBNV upon
artificial inoculation. Accessions IIHR-2953 & IIHR2809 (Solanum peruvianum) were moderately
resistant.

Pummelo

Pyramiding of genes resistance to ToLCNDV:

Evaluation for quality:

In order to pyramid Ty genes (Ty2+Ty3) in the
background of Arka Vikas and PKM-1, BC3F1 &
BC3F2 progenies were raised respectively for further
advancement after validation with Ty markers.
Similarly, ty5+ty6 genes are also being pyramided
in the background of Arka Vikas and PKM-1, where
in BC3F2 progenies have been generated for further
advancement. Also, BC3F1 progenies have been

Genetic transformation:

Thirteen less bitter clones were evaluated in RYT
and of which three clones (25-5, 19-4 and 16-5)
were found to be promising for commercial
cultivation. Evaluated 245 hybrids from 4 different
cross combinations and 240 half-sibs for less
bitterness, thin skin and precocity of bearing. Among
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generated to pyramid Ty3 gene in the background
of parents of Arka Rakshak.

using nine CGMS lines maintained at ICAR-IIHR.
These F1 hybrids were evaluated for yield, fruit
quality and LCV resistance during summer, kharif
and late kharif 2019 along with commercial F1
hybrids. Among the hybrids evaluated, Nine hybrids
viz; LCVH 43 followed by LCVH 7, LCVH 41,
LCVH 45, LCVH 47, LCVH 9, LCVH 21, LCVH
26 and LCVH 30 were found promising and are
suitable for varied market segments. Twelve heat
tolerant bell pepper F1 hybrids were evaluated for
yield and fruit quality. Among the hybrids evaluated
CHTH 1, CHTH-4, CHTH 11 & CHTH 12 were
found promising with good fruit quality and foliage
cover.

Breeding for combined resistance to bacterial wilt
(BW) & Root Knot Nematodes (RKN):
Back cross progenies (BC 3F2) progenies were
developed with combined resistance to BW and
RKN. These generations were further advanced
through phenotypic selections and MAS. A total of
60 BC 3F 4 lines were selected for further
characterization and utilization.

Tomato - BC3F2 (Middle pot) plant with combined
resistance to BW+RKN

QTL seq analysis:
Hybrid-LCVH 43: High yielding F1 chilli hybrid

QTLs linked to bud necrosis virus disease in tomato
using F2 population between PKM-1 X IIHR-2901
was identified. A significant QTL on the
chromosome 9 between 22-23Mb regions, and other
three QTL’s in chromosome number 3, 4 and 6 were
identified. Tomato lines TV55 × 15SBSB (TV55:
Resistant and 15SBSB: Susceptible) derived F2
population were inoculated with ToLCBV and
screened individually at the two leaf stage for
ToLCBV resistance. Disease symptom severity has
been recorded, 71 were found resistant (0, 1 and 2
scale) and 89 plants were susceptible (3,4 and 5
scale). Inheritance of resistance has been studied and
found that it is fitting to 9:7 (complementary gene
action).

Evaluation for biotic and moisture stress
tolerance:
Three out of 18 selected inbred lines namely IHR
4501, IHR 4550 and IHR 3529 were found
promising for root length, root volume, root and
shoot biomass and water use efficiency. For mapping
anthracnose fruit rot resistance genes, F2 derived F3
populations of PBC 80 & PBC 81 were phenotyped
for anthracnose fruit rot resistance during the period.
In the process of incorporating Phytophthora root
rot resistance into CGMS system BC1F2 populations
Hybrid-240 (90 t/ha) recorded the highest mean yield
followed by Hybrid-241 (72t/ha) and Hybrid-162 (57
t/ha). Highest average fruit weight was recorded
by Hybrid-162 (134 g) followed by Hybrid-240 (130
g) and Hybrid-241 (106 g). All the three hybrids had
firm fruits (6kg/cm2).

Chilli
Evaluation of hybrids for yield, fruit quality and
LCV resistance:
Forty-three F1 hybrid combinations were developed
20

Marker assisted selection:

physiological and biochemical parameters, genotypes
IHR 4501, IHR 3529 and IHR 4550 belonging to
Capsicum chinense were found to be moisture
stress tolerant.

Seven advanced (BC1F2) populations, developed
using both male sterile and maintainer lines, were
raised, validated for sterile cytoplasm, restorer gene,
Phytophthora root rot resistance genes and
forwarded through MAS. A gene-specific marker
MAPS-F2R2 (targeted Pun1 locus) was designed
which showed polymorphism between non-pungent
(KTPL-19) and pungent (BJ, HB and AC) lines.
Six hundred and eighty SSRs were also used to study
allelic variations among and within the pungent and
non-pungent accessions. In total, 125 polymorphic
markers between pungent and non-pungent and 24
polymorphic markers among all four genotypes were
identified. A high yielding (5kg / plant) and highly
pungent (7,00,000 SHU) F1 hybrid was developed.

Brinjal
Evaluation of F6 purple oblong fruit type for
resistance to bacterial wilt and selecting
individual plants:
Three Individual Plant Selection namely, IIHR-104
X A. Keshav-2-5- yield 3.50 kg/plant, zero per cent
wilt incidence, IIHR-104X Arka Neelakant-4-3 yield
3.00 kg/ plant, high level resistance to bacterial wilt,
IIHR-586 X ArkaNidhi-1-5- yield 2.84 kg/ plant,
zero per cent bacteria wilt incidence were found
promising for resistance to bacterial wilt while the
check completely succumbed to wilt.

Genetics of bacterial wilt resistance:

Performance of advanced breeding lines for
yield and resistance to bacterial wilt:

Screening of the populations (F 2, B 1 and B 2
generations) using the parents IIHR-B-HP130
(Highly resistant line) and CM334 (highly susceptible
line) at CHES, Bhubaneswar indicated that bacterial
wilt resistance in IIHR-B-HP-130 is controlled by
two recessive genes with some minor genes. The
highly resistant accession IIHR-B-HP-130 can be
explored as root stock for managing bacterial wilt
in chilli and capsicum.

Two advanced breeding lines, viz., IIHR-438-2 X
IIHR-571-1-2 (yield 2.64 kg/plant) and IIHR4382X2BMG-1-4 (yield 2.50 kg/plant) were found
promising for resistance to bacterial wilt, when the
check fully succumbed to bacterial wilt.

Genetic transformation:
CRISPR/Cas9 mediated gene editing of the eIF4E
and eIF (iso) 4E alleles has been undertaken to
impart resistance to potyviruses. CRISPR/Cas9
vector with single guide RNA have been developed
based on the in silico analysis of the natural
pvr alleles. Agrobacterium mediated transformation
of chilli is being carried out to induce mutations to
achieve non-transgenic potyvirus resistance.
Evaluation of genotypes for water stress
tolerance:
Out of 18 genotypes, eight contrasting genotypes
having better root development (IHR-4517, IHR3529, IHR-4501, Andaman collection-IHR 4550,
IHR-4491 and IHR-3241) and not having better
root development (Arka Suphal and IHR-3982)
were evaluated under two water regimes (100%
and 50% FC). Based on root characteristics,

Brinjal - IIHR-438-2 X IIHR571-1-2

Hybridization for development of new F 1
hybrids:
Hybridization were attempted using CARI-1
(resistance to bacterial wilt) along with other
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sources, in a 5 X 5 full diallele mating fashion, and
a total of 25 new hybrids were obtained.

DE-16, SCAR 1 and SCAR 3. Further, BSA showed
polymorphism by OPH 13.

Screening of interspecific hybrid progenies (F8)
for wilt and nematode resistance:
Among the 14 lines evaluated for rootknot nematode
resistance by artificial challenging in F8, five lines,
namely 3, 8, 9, 17 and 14 were highly resistant,16
were resistant and lines 8-6, 8-10 and 8-13 were
tolerant having combined resistant
Evaluation and identification of superior
resistant lines in F7 for yield and quality:
Among 12 F6 advanced evaluated for yield and
quality, marketable yield per plant was highest in
7-6 of 3.10 kg/plant followed by 7-16 (2.64 kg/plant)
and 7-8 of 2.58 kg/plant compared to the susceptible
check (1.37 kg/plant). Three superior lines, 8-6violet, 8-6 green and 8-8 were identified for higher
yield (3 kg/plant). Twelve superior lines which are
high yielding (3 kg/plant), having more number of
fruits per plant > 45 fruits and possessing good fruit
quality parameters have been selected and advanced
for further screening and evaluation.

French bean - F1 of Arka Sukomal x Arka Arjun

Cowpea
Evaluation for resistant to rust with good pod
quality:

Screening for bacterial wilt resistance:
In Brinjal 42 germplasm accessions were screened
for bacterial wilt resistance through artificial
inoculation followed by sickplot screening at CHES,
Bhubaneswar and 10 genotypes (CARI-1, IIHR-BB-51, IIHR-B-B-41, IIHR-B-B23, 37-36-4-4, IIHRB-B-42, Arka Anand, IIHR-B-B-34, IIHR-B-B-43,
Utkal Anushree) found to be highly resistant.

F3 population of the cross between IIHR-8 X Kashi
Kanchan; IIHR-11 X Kashi Kanchan, IIHR-16 X
Kashi Kanchan and their reciprocals were evaluated.
Twenty IPS have been made based on pod quality
and resistance to rust, for further evaluation.
Garden Pea
Breeding for combined resistance to powdery
mildew and rust:
Crossing between IIHR 13-11, IIHR 13-18 (rust
resistant) and Arka Priya, Arka Pramod, IIHR 141,
Arka Ajith (powdery mildew resistant with good pod
quality) has been done to incorporate rust resistance
into popular varieties. F1 seeds have been collected
for further evaluation.

Frenchbean
Evaluation of F2 for MYMV resistance in pole
type using molecular markers:
For MYMV resistance in poletype frenchbean, 72
SSR, 19 RAPD, 1 RGA, 5 ISSR and 10 SCAR primers
were used. For Arka Arjun X Allama, the polymorphic
markers identified were – VR 323, OPP 07, OPW 17,
BMF, BMG, BMI, PVCOMP M, OPH-13, OPBB-05,
DE-4, DE-3, DE-5, DE-16 and SCAR 1. Through bulk
segregant analysis, PVComp 14 (M) showed
polymorphism. For Jade X Allama, the polymorphic
markers were - VR 323, OPP 07, OPW 17, BMF,
PVCOMP M, OPH-13, OPBB-05, DE-4, DE-3, DE-5,

Screening germplasm for tolerance to high
temperature:
Screening of 32 garden pea germplasm lines using
TIR technique resulted in identification of 10 tolerant
lines (Arka Uttam, Arka Apoorva, IIHR 544, IIHR
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Breeding for resistance to WBNV :

13-1, IIHR 680, PMR 37, Swarna Mukti, KTP 4,
and VRPMR 11) using normal Z-distribution.
Epistatic interaction governed almost all the
characters associated with high temperature
tolerance.The type of epistasis prevalent in the cross
combinations was duplicate type. Selection for
transgressive segregants from F2 onwards will be
taken up to develop heat tolerant, high yielding line
in garden pea.

Among 141 BIL families of the cross Citrullus
lanatus var. citroides x C. lanatus var. Arka Manik
screened for WBNV, the lines BIL-4, 53, 99 and 135
were found to be consistently resistant over the last
three years of evaluation. For transferring this
resistance to icebox background, they were crossed
to IIHR-140-152 (icebox inbred) and 410 families
of BC 1F3 generation were developed, screened
during summer, 2019 and PDI was recorded.
Analysis of variance revealed significant differences
for all the above WBNV resistance related traits. The
susceptible commercial check recorded 80.0% PDI
with 40% survival at 65 DAS, while the resistant
parents recorded a PDI of 26.67%, 25.34%, 16.50%
and 32.0%, respectively with 100% survival. QTL
analysis identified major loci contributing towards
resistance to WBNV on chromosomes 2, 3 and 7 in
these populations.

Watermelon
Evaluation of icebox lines/hybrids for yield and
quality traits:
A total of 69 red and 23 orange fleshed watermelon
icebox inbreds have been evaluated during rabi,
2018-19. Line numbers 58, 59, 64 in red flesh and
line numbers 4 and 10 in orange flesh backgrounds
were promising. Twenty four lines in icebox segment
have been evaluated for yield and quality traits during
summer, 2019. Among them, Line no-43-25 was the
most promising icebox selection possessing red
crispy fleshed fruits, black rind, TSS ranges from 912%, oblong shape and weighing 3-5kg. Line No 4
possessed medium parrot green rind with dark black
green stripes, oblong fruit shape, medium orange
flesh color and 12-13% TSS. The carotenoid
profiling of orange flesh color recorded higher
accumulation of â-carotene (28.34 µg/g FW)
compared to red flesh (17.33 µg/g FW).

Breeding for Fusarium wilt resistance:
Host differentials were used to identify the prevalent
race picture of Fusarium oxysporum f. sp. niveum
(Fon) in India. Two virulent isolates viz., KNL
(Karnataka) and N (Uttar Pradesh) were
characterized previously reported as race 1 and race
2 respectively.
Breeding for resistance to Gummy stem blight:
A total 340 germplasm accessions available at ICARIIHR were screened for resistance through artificial
inoculation of Stagonosporopsis cucurbitacearum
at seedling stage. While, none of the accessions
expressed immune reaction, USDA accession PI
482276 (40.83% PDI; 86.61% survival) and IIHR82 (50.0% PDI; 100% survival), both belonging to
C. amarus were found to be more tolerant compared
to commercial checks.
Muskmelon
Regeneration of germplasm and evaluation of
inbreds for yield and quality traits:
A total of 15 germplasm lines belonging to C. melo
var. conomon and C. melo var. momordica have been
regenerated during kharif, 2019. A total of 78
advanced lines of muskmelon were evaluated for

Ice box watermelon lines 43-25 and 4
(orange fleshed fruits)
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yield and quality traits during rabi, 2018-19. Line
numbers 85 (green flesh, 14% TSS), 113 (Orange
flesh, 12% TSS) and 148 (white flesh, 13% TSS)
have been found promising.

Stock not
expressing
YVMV symptom
after 21 days of
graft formed
union

Introgression of acidity from Cucumis melo var
conomon:
Among 120 accessions evaluated, IIHR 625 (C.
melo var conomon) possessed 4.7 pH and 0.11
acidity. This line was selected as donor parent and
crossed with cv. Arka Siri having pH 6.5. The F1
plants recorded 4.6 pH and 0.12 acidity value.
Further, these F1 plants were backcrossed with Arka
Siri to generate BC 1 F1 generation. Functional
marker for acidity gene ‘CmPH’ is being used for
introgression of this trait. Currently, foreground
selection is being carried out in BC1F1 generation.

Scion showed
YVMV symptoms

Okra
Evaluation of new okra hybrid for yield and
quality:

Okra - Artificial inoculation of YVMV through grafting

uniform, 5 ridges, smooth) and suitable for both
summer and Kharif season.

A total of 34 F1 hybrids with three commercial
checks were evaluated under observational row trail.
Among them, OKH-57 gave the highest fruit yield
of 30.14 t/ha, followed by OKH-32 (28.19 t/ha).
However, commercial check Arka Nikita gave
(21.30 t/ha) followed by NS-862 (19.59). Hybrid
OKH-57 had early flowering (43 DAS) and 4
branches/plant.

Screening of advance lines against YVMV and
whitefly:
Six lines out of 14 okra advance lines, namely IIHR355, IIHR-357, IIHR-358-2, IIHR-386-1-1 IIHR363 and IIHR-405 showed 0- 5 incidence of YVMV
whereas, the susceptible check recorded 90.62%.
Screening of hybrids for ELCV at hotspot area:

Evaluation of RIL (F3) population for yield and
quality parameters:

Seven okra hybrids, including susceptible check were
naturally screened at the hot spot of Hisar under
replicated trial. Observation was recorded in 30, 60
and 90 days after sowing. Among them, Arka Nikita
was found resistant to ELCV (0 per cent incidences).
The susceptible check showed 100 per cent
incidence of ELCV at 90 days after sowing.

A total of 27 RIL’s F3 populations evaluated for yield
and quality parameters during Kharif 2019 at IIHR,
Bengaluru. Among them, three F 3 population,
namely IC -523737 X IIHR-1621 (IPS-21), IC 523737 X 1622 (IPS-9) and IC-598745 X 1621
(IPS-2) were selected based on branching habit (34 narrow angle) and other quality traits. These IPS
seeds were collected for further evaluation.

Screening of advance lines against ELCV:
A total 160 advanced lines with susceptible check
were naturally screened at hotspot area in an
observational row trial. Observations were recorded
at 30, 60 and 90 days after sowing. Among them
ten lines namely IIHR-10-11-478, IIHR-375-2,
IIHR-371, IIHR-10-11-581, IIHR-383-1-8, RILIIHR-285 X 1685 F5, RIL -10, 13, 17, 22 and 24
found resistant (0-5 % incidence) and 14 lines

A RIL line IIHR-285-1 X 1685 F5 was grafted with
YVMV susceptible scion which is having full of
virus symptom. After 21 days of graft, the union took
place and observed that there was no YVMV
symptom on the stock resistant plant. It has very
good yield potential (28 t/h, dark green fruit,
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moderately resistant (< 20%) rest were highly
susceptible at 90 days after sowing.

AGS 380, AGS 406, AGS 447, AGS 460, AGS 461,
AGS 610, AGS 457 and AGS 459 were found
suitable for vegetable purposes. Among them, ASG
339 and AGS 350 showed more superior vegetable
quality for green seed and pod traits.

Genetics of YVMV resistance:
Cross was made between resistant and susceptible
plant and the segregation pattern of YVMV disease
in F2 of (89 resistant, 269 susceptible) cross showed
a goodness of fit ratio 1:3 (1 resistant and 3
susceptible) and their acceptable homogeneity X2
and P value <0.001 confirmed that observed ratio
was fit in 3:1 existence of single recessive gene
control the trait.

Onion
Evaluation of F1 hybrids resistance to purple
blotch, bulb yield and quality:
Twenty four F1 hybrids were developed by crossing
the purple blotch disease resistant 4 male sterile lines
and 20 male fertile lines in all possible combinations.
Among twenty four hybrids, two hybrids PBR MS
65 N X BS-19-1(PDI 14.67 and bulb yield 34t/ha)
and PBR MS 65 N x BR 18-2 (PDI 14.34 and bulb
yield 28.50 t/ha) were found resistant to purple
blotch disease and gave high bulb yield

Transcriptome analysis:
A total of 3.8 GB raw data were obtained using
Illumina-Hiseq platform of Comprehensive Okra
transcriptome (root, stem, leaf, bud, flower, different
parts of developing pods, drought stress, heat stress
and salt stress plantlets). The total number of
sequences examined were 112597 with 72314062
bp. Total number of identified SSRs were 10492 with
9849 number of SSR containing sequences using the
MISA software Tri repeats were found to be more
abundant class of microsatellite than the di, tetra,
penta and hexa repeats.

Evaluation of advanced lines for combined
resistance to purple blotch, basal rot and white
rot besides bulb yield and quality:
Fifteen advanced lines were evaluated, Two out of
15 lines namely RHRO-57 (PDI for purple blotch
25.00, basal rot 26.00 and white rot 30.00, bulb
weight 65.00g and diameter 5.0cm) and B78-3-22 (PDI for purple blotch 32.00, basal rot 31.00 and
white rot 35.00, bulb weight 60.00gm, diameter
4.50cm) showed combined resistance to purple
blotch, basal rot and white rot diseases under field
condition compared to check.

Dolichos Bean
Evaluation of advance breeding lines:
One-hundred advance breeding lines of Dolichos
bean were evaluated for green pod yield and quality.
Of them, 3 lines namely, Arka Amogh X10/
DOLPVAR-1-1-IPS-1 (3.3 kg/plant), NM-0543X10/DOLPVAR-1-IPS-10 (2.9 kg/plant) and
NM-05-43X10/DOLPVAR-1-IPS-10-1 (2.4 kg/
plant) were found superior over best check Arka
Swagath (1.5 kg/plant) and forwarded for replicated
yield trials with suitable checks.

Evaluation of selected advance lines for resilient
to moisture stress, bulb yield and quality:
Out of 20 advance lines evaluated for soil moisture
stress, the lines MST 356 (Wilt index 2.20, bulb size
4.60 cm x 4.50 cm, bulb weight 65.00g and TSS10.00%) and MST 360 (Wilt index 3.60, bulb size
4.60 cm x 4.20 cm, bulb weight 60g and TSS9.20%) were found to show resilience for soil
moisture stress compared to check (Wilt index 4.5,
bulb size 3.60 cm x 3.80 cm, bulb weight 40 g and
TSS-8.20%) under 20 days of stress induction at
both field and lab condition. Stress was imposed by
with- holding water for twenty five days in field, after
30 days of transplanting under rainout shelter and 8
days of stress in poly house condition in pots with
the same age of the seedlings.

Screening for resistance to Dolichos Yellow
Mosaic Virus:
Artificial challenging of 72 lines for Dolichos Yellow
Mosaic Virus resistance coupled with PCR testing
for the presence of the virus revealed 14 lines
resistant to DYMV.
Vegetable Soybean
Screening of genotypes:
A total of 10 genotypes namely AGS 339, AGS 350,
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Development of F1 hybrids in tropical carrot:
Fifteen male sterile lineswere evaluated and two best
performing pure and stable male sterile lines, MS
84-250 and MS 82-10, were found having good
root attributes, root with self- colour core smooth
surface and carotene content.

Field evaluation of onion lines to moisture stress:
Twelve onion new lines were evaluated in the rainout
shelter for moisture stress tolerance. Water stress
was imposed at bulb development stage withholding
irrigation for 12 days (13.13% moisture) as
compared to control field capacity (28.15%
moisture). Five lines, BS-366, SMR-371, ALL-68,
BR-397 and AU-370 showed higher moisture stress
tolerance with high relative water content (RWC),
membrane stability index, photosystem II (PS II)
efficiency, average bulb weight and lower MDA
content and canopy temperature.

Evaluation of advance breeding lines for yield
and quality:
Forty advance generation carrot lines were evaluated
for yield and qualities. The advance lines identified
for yield and quality are - high yield (KSP135 (30 t/
ha), KSP134 (28 t/ha) & HC 261 (24 t/ha), high TSS
(HC 54 A (14.9ºB), HC 88 (14.8ºB) & HC 21B
(14.7ºB ) ( > 6 to > 14ºB), root length HC 54 (23.66
cm) and HC 88 (21.00 cm) (13-24 cm ), powdery
mildew disease resistance HC 105(PDI 12.6), HC
31(15.40) & HC 50( 18.00), high carotene +
TSS+NR+ PMR (HC 88); high carotene + high
TSS(HC 21B, HC 21C, HC 105 & HC 261), black
carrot (HA 277 & HA 277 (black self-core); HA 271
& HA 272 (yellow core) and red carrot RC 7
(27.44 t/ha), RC 4 (26.90 t/ha) & PC 6 (Purple)
(26.67 t/ha).

Development of F1 hybrids in white onion for
dehydration:
Male sterile lines in white onion genotypes namely
PWO18, TWO18, PWR18, RWO18 and AWO18
were isolated and male sterility is confirmed. Male
sterile and fertile lines were identified and further
evaluated indicated that 2 lines AWO18 (bulb yield
80.00 g & seed yield 5.66 g/plant and PWR18 (bulb
yield 60.00 g & seed yield 4.55 g/plant) were found
to give high bulb and seed yield.
Breeding F1 hybrids of yellow, rose and multiplier
onion for export:
Two out of 10 multiplier F1 hybrids namely MLT MS
50 X MLTC 90 (22.00 t/ha) and MLT MS 45 X
MLTC 35 (20.00 t/ha) gave highest bulb yield and
qualities like deep red, 4 bulblets, big bulb size and
oval shape compared to check variety Arka Ujjwal
(16 t/ha). Male sterile lines developed under different
backgrounds, rose onion (MS-299 X RMN 35),
yellow onion (YLMS-269 X YMN68) and in
multipliers (MS-586 X MLT MN54) were back
crossed (BC4F1) with identified maintainer lines to
develop the isogenic lines. Back crossed progenies
showed stability for sterility.

Breeding for resistance to nematodes:
Ninety five lines were evaluated for nematode
resistance and of which five were found resistant to
nematodes. Among these , the lines HC 88 (0 galls),
KSP 135 (less than 10 galls), HC 69 + KSP135 (less
than 20 galls) and HC 72 (less than 30 galls) with
least infection were selected for further
advancement. To identify molecular marker for
nematode resistance, the resistant line HC 88 and
susceptible line HC113 were crossed and mapping
population were developed.
Ridge gourd
Inheritance of ToLCNDV resistance:
In the intra-specific cross, Arka Prasan x IIHR Sel.1,
the symptoms of ToLCNDV were manifested in the
susceptible variety, Arka Prasan, while the resistant
genotype IIHR Sel.1 exhibited complete resistance.
The F1 plants obtained from the cross were all
susceptible which suggested the recessive nature of
resistance. The 276 F2 plants were segregated into
200 susceptible and 76 resistant plants (÷2 = 0.94;
p = 0.33) indicating a 1:3 (resistant: susceptible)
ratio.

Carrot
Evaluation for yield and quality:
Thirtyfive diverse colored carrot germplasm lines
were evaluated for yield and quality. The germplasm
lines for the tritcarotene content (HC-75-19.75 mg%
and HC-72 (18.53 mg%; dry weight HC (8612.17% and HC-6011.83%) and TSS HC-60
(10.03oB) and HC-68 and HC-170 (9.430B) were
found having high root yield and quality.
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(31.8 t/ha, VI=53.3). Even the disease progression
was slow in these lines.

In the inter-specific cross, Arka Prasan (Luffa
acutangula) x IIHR 137 (Luffa cylindrica) also the
110 F2 plants were segregated into 78 susceptible
and 32 resistant plants (÷2 = 0.98; p = 0.32)
indicating a 1:3 (resistant: susceptible) ratio. In both
the crosses, the test cross population with resistant
parent showed best fit for the ratio of 1:1 (R:S) and
with susceptible parent 0:1 ratio (R:S). This confirms
the single recessive gene inheritance of ToLCNDV
resistance in both the sources viz., IIHR Sel.1 and
IIHR-137.
Markers Assisted Breeding for ToLCNDV
resistance:
Total 36 ScOT markers have been screened to find
out polymorphism between resistant parents (IIHR
Sel.1 and IIHR137) and susceptible parent (Arka
Prasan). Out of these 36 primers which were
amplified in the parents, three primers were found
be polymorphic between parents at 550, 800 and
850bp and rest of the markers were monomorphic
among resistant and susceptible parents.

Ridge gourd - Fruits of resistant line, 2019-RV-28

Evaluation of downy mildew resistant progenies
(F8 and BC1F8 generations):

Polymorphic ScOT markers between ToLCNDV
resistant [IIHR-137, IIHR Sel.1 (R1 to R10) and
susceptible parents (AP-Arka Prasan)

Thirty five downy mildew resistant F8 families (Score
<3 on 0-9 scale) and five susceptible families (score
>7 on 0-9 scale) of two downy mildew S x R crosses
were screened during kharif under natural
epiphytotic conditions without spraying any
fungicides. Incidence started after 5 weeks of sowing
and scoring data has been recorded at weekly
intervals from then onwards. Out of 35 families
evaluated, 11 families were slow mildew types
having mean PDI < 25.0 while the mean PDI
in the susceptible lines was about 57.0. All the
resistant lines self seeds were collected for
further evaluation. Fruit length ranged from 15-23cm
in the selected lines and fruits were green with
continuous ridges.

Evaluation of advanced breeding lines for
ToLCNDV resistance:

Advancing the male sterile back cross
populations:

Sixty six advanced breeding lines including 23
susceptible lines were evaluated for yield and virus
resistance during summer. Data were recorded on
nine yield related traits and virus resistance. Out of
the 43 resistant lines, three lines were superior with
high yield and moderate resistance to ToLCNDV
viz., 2019RV-28 (29.3t/ha, VI=37.2) followed by
2019RV-58 (29.67 t/ha, VI=41.9) and 2019RV-59

Eleven back cross populations (BC 2, BC 3, BC 4
generation) were raised for maintenance of male
sterility in different genetic back grounds (green//
long/medium/short fruits). All of the back cross
progeny were 100% male sterile indicating the
maintenance of sterility. In all the 11 back cross
populations, IP’s having the fruits similar to their
male parent were selected and were back crossed
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with respective male parents to advance the
generation. Fruit length ranged from 8.33-54.83 cm
in the advanced back cross populations. Fruit girth
ranged from 13.92 to 22.40 and peduncle length
ranged from 4.45 to 18.90

populations (F 6 generation) were raised for
evaluation. There was a severe incidence of
ToLCNDV and almost all the lines were affected.
Out of which, 3 IPS have recorded highest yield in
spite of ToLCNDV incidence (VI ranging from 30
to 60) viz., BTGIP-18K-150-2-5 (26.0 t/ha)
followed by BTGIP-18K-17-1-1 (14.13 t/ha) and
BTGIP-18K-88-2-10 (13.3 t/ha).

Advancing Andromonoecious (AM) lines:
Andromonoecy was identified in the ridge gourd line
IIHR-49 which had small sized fruits (fruit length
around 10-12 cm). It was found that the
Andromonoecy was under the control of single
recessive gene. In order to transfer this trait into the
long fruited background, crosses have been made
in five different genetic backgrounds (IIHR-51,
IIHR-6, Phule Sucheta, Pusa Nutan and Pusa Nasdar
which have fruit length ranged from 25-40 cm) so
that its cultivation can be possible under poly house
or net house conditions. The BC1F1, BC2F1, BC3F1
population were raised and all these were
monoecious. Selfing was done in these populations
to get the BC1F2, BC2F2, BC3F2 seeds for further
evaluation.

Breeding for powdery mildew resistance:
F2 population of 19 Sx R crosses and 18 back cross
populations in different genetic backgroundswere
raised for further evaluation of powdery mildew
resistance. However, there was no incidence of the
disease, which might be due to dominant inhibitory
epistatic gene action of the resistance. Hence, based
on fruit traits, mainly fruit length as the objective
was to transfer resistance to long fruited background
(source of resistance was small fruited muricata
type), 93 IPS were selected for further advancement
(fruit length ranged from 5-19cm).
Transferring Gynoecy:
In order to transfer the gynoecy, 23 F3 nine back
cross populations of three-way crosses and 13 F1’s
in different genetic back grounds depending on
various fruit traits have been raised. Progeny of all
these F1 crosses and back crosses were monoecious
indicating the recessive gene nature of gynoecy.
Selfing of these lines was done to advance the
generations for further evaluation. F3 population
have segregated into both monoecious and
gynoecious plants. Gynoecious plants of these F3
populations were back crossed with the respective
male parents to increase the fruit length.
Shoot tip culture of monoecious plants:
Shoot tips of monoecious line were sub cultured
every three weeks for callus formation and shoot
regeneration. Apical meristem cultured on MS media
+ BAP (2 mg/L) + IBA(0.1 mg/L) + GA3 (0.5 mg/
L) for shooting. The developed multi-stemmed
plants were cultured in rooting media with half MS
+ IBA (0.5 mg/L) + GA3 (0.5 mg/L). The rooted
plants were transferred to poly bag and kept for
hardening.

Fruit diversity among the Andro- monoecious lines

Bitter gourd
Breeding for high yield and quality:
Three hundred thirty two IPS (10 plants each in
progeny row trial) of 20 different pedigree
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Bitter gourd - Shoot and root development from callus

Micro/ in vitro propagation of underutilised
vegetable crops:

62, 137, GI SSR – 9, 20, 52, 53, 69, 80, 82, 86, JY
- 003, JY - 009, JY – 011, ESR-447) were
polymorphic.

Media for shoot culture standardized for Teasel
gourd, Ivy Gourd, Spine gourd and Pointed
Gourd at CHES, Bhubaneswar. The MS media
with 0.25 ppm BAP + 0.50 ppm Kinetin reported
as more effective for shoot development than only
BAP and other combination of kinetin for Ivy gourd.
For Pointed gourd 0.50 ppm BAP + 0.50 ppm
Kinetin is found to be more effective on shoot
development.

Breeding for combined resistance to ToLCNDV
and CABYMV:
Twenty eight resistant advanced breeding lines along
with five susceptible lines were screened against both
Leaf curl virus and CABYMV during summer. There
was a severe incidence of both the diseases and
scoring was done at 15 days interval and
vulnerability index (VI) was calculated. Out of the
resistant lines screened, three lines viz., LCVR-1920, LCVR-19-28 and LCVR-26-3 were promising
with low incidence of both the viruses till end of the
crop with VI ranging from 18-31 against the
susceptible lines whose VI was 67-71. Seeds of
these promising lines were multiplied for further
evaluation.

Identification of molecular markers linked to
gynoecy:
The gynoecious BTG–49 BC2F2 and monoecious
IIHR Sel-78-4, IIHR Sel -19 -1 lines were screened
with around 300 SSR/ESR markers to identify
polymorphic markers for gynoecy. Out of 300
markers, 15 SSR/ESR markers viz., (Mc SSR – 57,

Cucumber
Preliminary evaluation for yield and Quality and
resistant to mildews:
Fifty advance lines including gynoecious slicing
cucumber advance lines were evaluated in an
observational row trial. Among them, IC-332376-4
found to be superior for yield (3.60 kg/pl) with 810 fruits dark green, smooth cylindrical, free from
bitter taste and resistance to mildews and streak
virus followed by IC-324310-1, (3.2 kg /pl) and EC976759 pt-9 ( 3.0 kg/pl) in natural field condition.
Under cream type two advance lines namely IC
39662 and IC 432030 found predominantly
gynoecious, high yielding (3.5 kg /pl) with resistance
to mildew and streak virus.

Gel picture showing polymorphism at 135 and 151bp
between Gynoecious x Monoecious lines of Bitter gourd
29

Evaluation of elite lines:
Fifteen elite lines with commercial check were
evaluated in an RBD for yield, quality during Kharif
2019. The cultivars were highly significant for
majority of the characters under study. Among them
SQ-5, SQ-9, SQ-12, SQ-14 and SQ-15 had high
yield potential with >70 t/ha. SQ-12 and SQ-15 had
recorded yield potential of 90.0 and 90.45 t/ha
respectively. All the superior lines had whitish yellow
colour fesh except SQ-5 which had deep orange
flesh.

IC-332376-4 (Yield3.6 kg pl) IC-324310-1 (yield 3.2
kg /pl) bud necrosis
with mildews and streak
virus ad mildews
virus resistance
resistance

Evaluation of elite lines for yield, quality and
resistance to downy mildew:
Ten elite lines with commercial check were
evaluated in an RBD for yield, quality and resistant
to downy mildew disease during summer 2019.
Among them IIHR-438 -1S4 ( IC-613488) recorded
the highest fruit yield of 25.67 t/ha with 12.27 PDI.

Summer squash (SQ-5)

Pumpkin

Summer squash
Evaluation of hybrids for yield and quality:
Seven hybrids were evaluated for growth, fruiting
and yield traits. Among them SARY-4 x SQ-14 had
higher number of fruits per plant (6 fruits), cylindrical
in shape, yellow skinned at maturity having yield
potential of 38.66 t/ha with low fruit fly incidence
(6.89 %). The fruits were attractive with green ting
at both end and nutritious due to orange flesh colour.

Evaluation of butternut hybrids for yield and
quality:

Summer squash - SQGYL x SQ-14

Butter nut - BN-20 x BN-8

Seven hybrids of butternut types were evaluated.
Among them BN-25 x BN-29, BN-8 x BN-20, BN15 x BN-21 had recorded higher, fruit yield (31.9,
26.6, 30.3 t/ha, respectively). These hybrid did not
show fruit fly infestation. The selected segregating
population will be advanced.
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check in an RBD for yield, quality. The fruit weight
ranged from 0.85 kg to 4.55 kg. Five elite lines
(Kashi Harit x A. Chandan)-4, (Ambili x A.
Chandan)-2, (Ambili x A. Chandan)-7and CM-350
x A. Chandan -2 had high yield potential by recording
>35.0 t/ha. CM-350 x A. Chandan -2 registered 4.6
t/ha with each fruit weighing 2.45 kg. CM-350 x A.
Chandan-2 also had higher TSS value (9.2 brix)
compared to (Ambili x A. Chanda)-7 (6.5 brix).
Bottle gourd
Development of F1 Hybrids with resistance to
Gummy stem blight:
Nine F1 hybrids developed in different genetic background were evaluated during Kharif 2019. Among
the hybrids, Hybrid -9 was early in days to appearance of first female flowers. (44.43 days after planting). IIHRBGH-10 developed by crossing the resistant inbreds for GSB, BG 114-3 x BG 95 has a yield
potential of 55 t/ha. It was found to be resistant
consistently for gummy stem blight across three seasons with a PDI less than 10. Fruits are green oblong/oval.

Butter nut - BN-25 x BN-29

Development of interspecific hybrids for biotic
stress tolerance and quality:
Eighteen interspecific hybrids comprising C.
moschata and C. pepo were evaluated for yield,
quality and biotic stress tolerance. C. pepo x C.
moschata (SQ-15 x BN-1) had vigorous growth,
higher yield (42.3 t/ha) with cylindrical fruits
weighing 0.8 kg each. It is also found high tolerant
to virus and foliar diseases.
Evaluation of elite lines of butternut types:

Development of OP varieties with resistance to
Gummy stem blight:
Sixteen advanced breeding lines of cylindrical and

A total of 18 elite lines were evaluated with
commercial check in an RBD for yield, quality. Fruit
weight ranged from 0.7 kg to 3.1 kg. Among the 18
lines, 11 had recorded yield with >40 t/ha. BN-19,
BN-22, BN-26 had recorded yield potential of
62.2 t, 71.3 t and 79.3 t/ha, respectively. The fruits
had TSS value of >7.3 brix.
Evaluation of elite lines of advance hybrids of
commercial background:
Thirteen elite lines were evaluated with commercial

Pumpkin - Swarna x A. chandan-4

Bottle gourd (77-6-1)
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Drumstick

round types were evaluated in Kharif 2019. In the
cylindrical types BG-6-3was early (42.79 days) and
first female flower was noticed at 5.91 node. In the
round types IIHR-19 was early (45.51 days) and the
female flower was noticed at 8.80 node. Length and
circumference of the fruit varied from 10.72 cm
(BG-132) to 16.38 cm (BG-77-6-1) and 41.48 cm
(IIHR-19) to 50.44 cm (BG-108-2-3). A promising
selection BG-77-6-1 resistant to gummy stem blight
with a yield potential of 45t/ha was developed. It
was found to be moderately resistant consistently for
gummy stem blight across three seasons with a APDI
of 12.73 with a highest PDI of 20. Fruits are green
and club shape. This variety will be ready to first
picking in 65 days.

Identification of genotypes for high leaf yield and
quality:
IIHR-D-28, IIHR-D-60, IIHR-D-45 and IIHR-D73 had high edible ratio among eighty two accessions evaluated. IIHR-D-28also had high dry leaf
weight (8.25g/leaf). Leaf yield per plant ranged from
0.45 to 2.71 kg.
Identification of genotypes for high pod yield and
quality:
A total of 85 accessions were evaluated. Accessions IIHR-D-3, IIHR-D-5, IIHR-D-8, IIHR-D-10
and IIHR-D-13 had purple colour fruits and the
rest had green colour. The fruit length ranged from
36.1cm (IIHR-D-14) to 122.6cm (IIHR-D-1) and
fruit weight from 35.1 g (IIHR-D-14) and 197.5g.
(IIHR-D-1). The number of fruits per plant ranged
from 16.0 to 138.0, pulp content 39.6 to
75.4% and the yield 1.7 t/ha to 36.95 t/ha.

Radish
Evaluation for root yield and quality:
Among 45 accessions evaluated for root yield and
quality in summer, root yield was highest in Acc1
(550 g) as compared to standard check, Pusa Chetki
(313.73 g). Non splitting of roots was found in 42
accessions among 45 characterized except Acc 1,
27 and 37. Non forking of roots was absent in 26
accessions. Non pithy roots were observed in 23
accessions. Root texture with juicy and crispy type
was found in Acc 17 and Acc 31. TSS ranged from
3.35 to 4.45 brix in accessions 1-15 compared to
Pusa Chetki (4 brix).

Identification of genotypes for high leaf nutritional value:
Nutritional profiling of germplasm was carried out
and accessions having high calcium, iron, zinc, nitrogen, carotenoid, phenol and flavanoids were identified.
Gherkins
Evaluation of segregating generations:

Evaluation for heat tolerance and quality:

Seven F2 populations were raised and individual plant
selection was followed based on flowering habit,
fruit size (smaller size), number of fruits per plant,
yield and fruit quality. Three individual plant selections were made in each seven segregating populations and advanced to next generation. Individual
plant selections were also made in F3 and F4 populations, seeds were obtained and advanced to next
generation.

A total of45 accessions was characterized for heat
tolerance in growth chamber (38C/27C) and 7 heat
tolerant lines (Acc 7, Acc 9, Acc 17, Acc 20, Acc
22, Acc 26, Acc 41) have been identified which were
superior to Standard check, Pusa Chetki. Low MDA
content 1.43 to 1.54 mg/g, higher total chlorophyll
(mg/g fresh weight) (2.58 to 3.69 mg/g), relative
water content (85.05 to 85.93%) and PS(II) (0.314
to 0.336 ) were recorded compared to standard
check. Highest dry root yield ranging from 33.55 g
to 12.10 g was observed in Acc 7. Acc nos IIHR 7,
9, 17 and 26 were found to be heat tolerant both
under growth chamber and open field conditions
during summer (38OC).

A fertile interspecific hybrid between M. sahyadrica
(2n=2x=28) and M. subangulata subsp. renigera
(2n=4x=56) has been developed by crossing natural
tetraploid Momordica subangulata sub sp. renigera
(2n = 4x= 56) with induced tetraploid Momordica
sahyadrica (2n= 4x= 56).
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3.2.3. Flower Crops

Gladiolus
Screening genotypes for root knot nematodes:
Among the 15 genotypes screened for resistance to
root knot nematodes, two varieties recorded the least
gall index and nine genotypes were tolerant, the rest
found susceptible to nematodes. Promising hybrid
selections i.e. in orange-red group IIHRG-3, in
yellow group IIHRG- 4 and in White group IIHRG8 are at pre-release stage.
Disease resistance breeding:
Infected Gladiolus corms of ‘Arka Pratham’ and
‘Arka Amar’ were collected from cold storage to
characterize the pathogens causing corm rot in
gladiolus. In ‘Arka Pratham’ Fusarium oxysporum
and in ‘Arka Amar’ Pencillium sp. was identified.
Hybridization was performed involving resistant
cultivars.
Intergeneric hybridization:
Intergeneric hybridization was carried out in gladiolus
using tuberose as pollen parent. Twenty one different
cross combinations were made between gladiolus and
tuberose varieties. Though pod set was noticed in
the cross combination Gladiolus - Arka Nazrana x
Tuberose – Arka Shringar, the seeds produced
were chaffy.
Rose
Breeding for protected cultivation:

Tuberose
Breeding for garland purpose:
Tuberose line 15-22-HS-1 was found to be superior with small florets, green tinge on buds, bud
weight of 1.01 gm, single floret weight of 1.37 gm,
bud length of 5.86 cm, spike length of 77.59 cm,
highest number of spikes (5.0) per clump and 50.0
florets per spike.

Tube rose - 15-22-HS-1

IIHRR 13-3-1 and IIHRR 7-7, were found to be
performing well with high yield of 180 and 230
fls/sqmt. IIHRR 7-7 produced long stalks with

Tube rose - 17-23-SP-09

Tuberose line 17-23-SP-09 with small florets and
green tinge on buds found superior with 57 numbers of florets per spike, bud weight of 1.21 gm,
single floret weight of 1.45 gm, bud length of 6.06
cm, spike length of 84.00 cm and highest number of
spikes per clump (5.00 nos.).

Rose - IIHRR7-7
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Resistance breeding for Black spot:

average stalk length of 70cm. IIHRR 13-3-1 had
longest vase life of 8 days under room temperature.

Different rose genotypes were evaluated against
black spot of rose caused by Diplocarpon rosae
under natural infection in 2019. Four advanced
breeding lines and ten clonal selections were found
to be tolerant to black spot (<25 Percentage of
disease index). A total of ten rose genotypes with
various degree of reaction to black spot and powdery
mildew were subjected to genotyping with 35 gene
targeted markers for various genes related to disease
resistance. Out of 35 markers used thirteen markers
were found polymorphic among resistant and
susceptible genotypes for powdery mildew disease.
In case of blackspot resistance, fifteen markers were
found polymorphic among the various genotypes
used in the study. The polymorphic information
content of the markers varied from 0.00 to 0.751.

Breeding for open field cultivation:

Carnation

Fifty three fragrant genotypes belonging to R.
hybrida, R. centifolia, R. damascena, R. Chinensis
and bourbon roses are being evaluated for yield and
quality. IIHRP-7 was found to be having largest
flower buds (6 cm). Among the fifty eight
genotypes, 19 were found to be capable of self
rooting. Among the different genotypes tested for
open field performance, IIHRP-3-18-2 was found
to produce long stalk cut flowers with less prickles.

Breeding for cut flower:

Roses for landscape:

Three hybrids have been identified by VTIC for
protected cultivation. The salient features of
identified varieties are : Arka White (Hybrid IIHR

Rose - IIHRRR-13-3-1

Standard type of carnation IIHR-ch-13 was found
to be promising with clove fragrance, highest number
of flowers per plant (8.28) and sturdy stalk (71.64
cm). The petals are serrated at tip with the diameter
of 6.00 cm and vase life of 9.00 days.
Gerbera
Release of hybrids:

Evaluation of genotypes for their growth habit and
floriferous character resulted in selection of IIHRR
4-4-2, IIHRR 4-15-12 and IIHRR 9-13 as ideal for
garden display. IIHRR 4-15-12 and IIHRR 9-13
were found to be tolerant to black spot. IIHR 9-13
is a climber and was found to be having luxurious
foliage. Three rose varieties viz., Arka Sinchana,
Arka Sharmeeli and Arka Kinnari have been
identified as potential garden rose varieties.
Rootstock breeding:
Twenty genotypes have been selected and are being
evaluated. Initial evaluation has classified five of
them as vigorous in growth with more than six basal
branches and three of them were further classified
for their ability of bud uptake with 60 per cent bud
uptake during rainy season.

Gerbera - Arka White
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15-7) is white in color, semi-double, Stalk length>60
cm, Stalk diameter > 5 mm, Flower diameter more
than 8 cm, shelf life > 7 days. Arka Pink (Hybrid
IIHR 16-8), pink in color, semi double type, stalk
length> 62 cm, stalk diameter > 6mm, flower
diameter > 9 cm, shelf life > 7 days. Arka Red
(Hybrid IIHRGO-1) bright red color (RHS group
Red 40A), double in nature, best suitable for
growing outside, suitable for both beds and cut
flower and yields 40 flowers/plant/year.

unique for flower color, long flower stalk and vase
life. Lines L8, L9, L18, KS3, and KS5 were found
promising for bedding purpose with spreading
growth habit.
Individual Plant Selections:
Out of 68 individual plant selections made from F4
population, 10 lines were found promising for flower
color (purple, violet, pink, red and brick red), flower
diameter and number of flowers per branch.
Evaluation for landscape use :
Four lines IIHRL19, IIHRL8, IIHRKS3, IIHRL9
and three varieties viz., Arka Aadya, Arka Archana,
Arka Kamini were evaluated for landscape use. The
lines IIHRL19 and IIHRL9 were found promising
for landscape use.

Gerbera - Arka Pink

China aster - IIHRV1 (IC0624189, INGR19099)

Gerbera - Arka Red

China aster
Breeding for cut flower and bedding:
Twelve pure lines were evaluated with a check. Line
13-1-1, 13-1-2, 13-1-5 and 13-3-1 were found
promising for long stalk, attractive flower color and
extended vase life. Individual plant selections viz.,
I69, I69-2, G-13 and P18 were also promising and

China aster - IIHRV2 (IC0624190, INGR19100)
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Chrysanthemum

Six half-sib lines were evaluated with Arka Pink Star
as check for pot culture and half-sib line IIHR4-8
was found promising. A total of 105 half-sib lines
were evaluated for open conditions. Half-sib line
IIHR2-13, IIHR2-16 and IIHR5-9 are early
flowering and have attractive flower.

Breeding for day neutral trait and pot culture :
Out of six hybrids evaluated, hybrids CH1, CH4 and
CH5 were found promising for flower colour and
floriferousness.

Marigold
Development of male sterile lines:
A petaloid male sterile line in genetic male sterile
background has been identified in both orange and
yellow colour group.
Breeding of African marigold:
Three F1 hybrids were evaluated in yellow colour
group. Among the hybrids, flower yield ranged
between 120 to 370 gms per plant. Flower diameter
ranged between 5 to 8.5 cm and number of flowers
from 100 to 180 among the three hybrids evaluated.
Two F1 hybrids were evaluated in orange colour
group. Maximum flower yield of 642 g/plant was
recorded while 7cm was the largest flower diameter.

Chrysanthemum - CH1

French marigold:
Arka Honey:
A photo insensitive variety with double coloured
flower. Border is orange (RHS Orange group N25C) and the center is dark red (RHS red group 44A). Plants are dwarf, with spreading habit and
floriferous. Flowering is observed throughout the
year. Flower initiation starts 25 days after planting
with a flowering duration of 6 weeks. Flowers are
small with 4.5-5 cm in diameter and with yield of 56 tons/acre.

Chrysanthemum - CH4

Arka Pari:
Photo insensitive variety with dwarf plant habit and
floriferous nature. Flowers are orange in color.
Color changes into different shades of orange
depending upon light, temperature and stage of
flower (RHS color chart - Orange Group N-25B in
the beginning changes to N-25 C and N-25 D).
Flowering is observed throughout the year. Flower
initiation starts 30 days after planting with a
flowering duration of 9 weeks. Flowers are small
Chrysanthemum - CH5
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with 4-4.5cm in diameter and flower yield is 4-5
tons/acre.
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Marigold varieties

studied. Arka Agni had significantly high amount of
total carotenoids (1.921 g). Arka Bangara 2 had high
amount of phenolics and high amount of antioxidant
activity.

Marigold - Arka Pari

Oil content

Biochemical component:

Essential oil extracted from fresh herb of marigold
hybrids at different phenophases (before flower
initiation, at flowering and after flowering stages)
recorded significantly highest essential oil content
(on fresh weight basis) in var. Arka Bangara-2 before
flowering stage (0.75%), followed by full flowering
stage (0.64%) and after the completion of flowering
(0.52%).

Four marigold genotypes viz. Arka Agni, Arka
Bangara, Arka Bangara 2 and IIHRMWS-2 were
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Centella asiatica
Performance of Polyploid:
IIHR-CA-28 was found significantly superior for
fresh biomass (9018 kg/ha) and was on par for the
active ingredient (asiaticoside) content (2.743%)
when compared to the control variety Arka Prabhavi
having1283 kg/ha fresh biomass and 2.390 %
asiaticoside, respectively.

Segregating population of Dahlia

double and double), colors, stature of the plants (tall
and dwarf, spreading and erect) and number of
flowers. Twenty single plant selections were made
for further selections in the next generation.
3.2.4. Medicinal Crops
Kalmegh
Centella - IIHR-CA-28

Evaluation of promising selections:

3.3. Crop production
3.3.1 Fruit Crops
Mango
Effect of plant growth regulator:

Five promising selections along with two checks
(Anand Kalmegh and CIM Megha) have been
evaluated for morphological traits, yield and yield
attributes. Higher dry biomass yield was recorded
in AP Sel 3 (3.9 t/ha). AP Sel 1 recorded highest
leaf andrographolide content (5.7 %) followed by
AP Sel 2 (5.3 %) compared to the checks (3.35 and
3.12 %). AP Sel -1 consistently recorded higher leaf
andrographolide content over two seasons.

Three foliar sprays of triacontanol @ 3-5 ppm at
flower initiation, pea and marble stages of fruit
growth had positive influence on leaf chlorophyll
content, panicle dimension (length and width) and
fruit retention in mango var. Banganpalli at
Bhubneswar.

Evaluation of segregating populations:
Eight promising hybrids which recorded high
andrographolide (AP) content (>7 %) were selected
for advancing the generations. F2 populations from
eight crosses (200 plants in each cross) were raised.
High variability was observed for plant height,
number of branches, days to flowering and leaf yield
per plant. Individual plant selections were made
based on their growth, yield attributes. In total 157
IPs were selected from eight F2 populations for
further evaluation.

Studies on polyembryony:
Extent of polyembryony was studied in seven
genotypes by recording the number of segments in
the kernel and the number of seedlings emerged.
Segments in the kernel ranged from two to thirteen
whereas number of seedling emerged varied from
one to eight.
Girdling and defoliation on flowering:
Branches of Totapuri (regular bearer) and Alphonso
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Guava

(irregular bearer) were subjected to girdling and
defoliation in October to understand the difference
in expression of genes responsible for induction of
flowering. The expression of genes in leaf and apical
bud viz.CO-A, FT, SOC1, AP1 and LFY - in
untreated controls was markedly different. The
expression of all the genes was higher in Totapuri
compared to Alphonso, except CO-A in apical bud.

Optimizing productivity under salinity and
drought stress:
NaCl induced salinity showed differential
accumulation of Na in plant parts of different
Psidium sps. Psidium Cattleianum var luciderm had
accumulated more in roots, P. Chinensis in leaves
and P. Guineense in shoots. Increase in sucrose,
trehalose, betaine and phenolic acids, cinnamic acid,
p-coumaric acid and caffeic acid and antioxidant
enzymes (catalase, peroxidase and ascorbate
peroxidase) in leaves was associated with the salinity
tolerance of guava species P. Cattleianum var
luciderm.
SDS-PAGE showed distinct alteration in protein
expression pattern under salinity stress in
guava species. Specific expression of low
molecular weight proteins in the range of 6.5 to 20
KDa were noticed in P. catteleianum var luciderm
under saline condition compared to other species.
These proteins were isolated for further
characterization and identification in relation to
salinity tolerance.

Free phenolic acids in guava species under salinity
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Standardization of fertigation:

Potassium fertigation studies:

Application of 100% RDF- N and K through water
soluble fertilizers and P through soil, recorded a
greater number of fruits and yield (36.5 t/ha) which
was on par (39.8 t/ha)with soil application of
fertilizers. Application of RDF through WSF
improved fruit size (144.9 g) than other treatments.
Organic treatments had six to eight times bacterial
and fungal population and two times higher
actinomycetes population than soil applied
treatment. Application of organic sources of
nutrients not only recorded relatively higher TSS
(15.240B to 15.280B) but also showed lower acidity
(0.46%) with relatively higher TSS/acid ratio.

Application of water soluble fertilizers (SOP or
K 2NO 3) to the extent of 40% with 60% soil
application of SOP improved berry quality
parameters (4.69 g berry weight;18.60 mm berry
diameter; 24.40 mm berry length; 719.92 g average
bunch weight) and yield (21.61 kg/vine) in Sharad
Seedless.
Fig
Rootstock studies:
Vegetative vigour, branching and fruiting of Excel
and Conadria scions in third year were found to be
more when grafted on Brown Turkey (Yercaud
collection) and Poona rootstock respectively, than
on own roots. The stem borer infestation was less
in Deanna scion grafted on Poona rootstock
compared to Brown Turkey and own roots.

Water requirement at phenological stages:
Assessment of irrigation requirement at different
pheno-phases of guava (var. Arka Mridula) indicated
that scheduling of irrigation meeting 60% during
vegetative and reproductive stages recorded higher
fruit yield (36.3 t/ha) and saving of 25 % water than
80 % evaporation replenishment.

Annona
Integrated nutrient management:
In Arka Sahan, the highest fruit yield (6.8 and 6.3
kg per tree) was obtained with 100% RDF + Biofertilizer Consortium, with or without fertigation.
Decrease in total soluble solids was noted in biofertilizer treatments. The pooled analysis over the
four year study period conclusively ascertained that
application of bio-fertilizer consortium in 10 kg
FYM per plant can replace 25% of recommended
dose of fertilizers.

Grapes
Canopy management and crop regulation:
Concentration of GA3 (5 ppm) for rachis elongation
in Crimson Seedless and concentration of flower
thinning chemicals viz., copper hydroxide and
sulphur (2g /l) for Red Globe was found to be good.
Berry thinning at 8 mm stage coupled with ethrel
spray @ 200 ppm during veraison stage recorded
less compact and good quality bunches measured in
terms of berry weight (8.57 and 5.02 g), berry
diameters (24.0 and 17.4 mm), TSS (17.86 and
18.940 B) and anthocyanin content (154.29 and
211.05 mg/g) in Red Globe and Crimson Seedless,
respectively.

Rootstock studies:
The growth of Arka Sahan grafted on seven different
rootstocks was more or less uniform during the third
year after field planting. However, less variations in
graft union girth and tree spread in North – South
direction was observed in Annona reticulata.
PGR for fruit set:

Source sink relationship in colored grapes:

Foliar application of GA3 @ 200 ppm was found to
be effective in improving fruit set, yield and fruit
quality parameters in variety Arka Neelachal Vikram.

Significant differences in intermodal length were
observed in Red Globe and Crimson Seedless after
back pruning. Similarly significant difference was
recorded among the varieties and treatments for
pruning weight, where in Crimson Seedless with
35-40 canes per vine had maximum pruning weight
(3.8 kg) and least (2.6 kg) in Red Globe with 15-25
canes per vine.

Pollen biology:
Cultivation of sugar apple (Annona squamosa) is
affected by poor fruit set (< 2%) during summer
season (March - May) in eastern coastal region of
India and it was observed that during this period
pollen viability was moderately high (72%). Stigmas
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were also receptivity during morning hours, but
pollen germination was substantially low (<15%) in
comparison to June-July (>58%). Weather
parameters had influence on pollen germination and
it was observed that high temperatures prevailing
during March – May, might be associated with poor
fruit set.

higher rooting depth of 67.5 cm was observed at
0.7 ER when irrigation interval was changed at 12
days interval.
Sapota
Sapota based cropping system:
Among the fruit intercrops with sapota, the per cent
light interception was higher with lime (74.54%)
with better fruiting (2.29 t/ha) compared to other
intercrops at fourth year of planting. Free nitrogen
fixers were higher in sapota intercropped with
custard apple. Similarly higher P and Zn solubilizers
were recorded in sapota intercropped with
pomegranate +fig and pomegranate.

Influence of rootstock and in situ grafting
In situ grafting was done on A. squamosa and
A. reticulata rootstock and their performance was
assessed on various parameters. Well-developed root
system in terms of spread, tap root length,
proportion of primary and secondary roots, root/
shoot ratio (0.29) and enhanced trunk cross sectional
area, leaf area (30.69 cm2), total chlorophyll content
(3.07 mg/g), leaf nutrient content and fruit yield were
recorded in in situ grafted plants having A. squamosa
rootstock. Sugar apple exhibited stionic
compatibility with its own rootstock, whereas it was
incompatible with A. reticulate, as it was evidenced
from poor growth of root system and above ground
plant parts.

Dragon fruit
Training systems:
Open cultivation of dragon fruit was found to be
better in terms of plant growth and spread especially
with white fleshed cultivar. Maximum number of
flowers emerged in the month of June. Single post
training system recorded minimum days for bud
emergence to flowering (16.5 and 17.10) and then
harvesting (26.17 and 31.36) compared to T-support
system in white and pink fleshed cultivars,
respectively. The pink fleshed cultivar recorded
maximum fruits per pole (63.60), pulp recover ratio
(74.40 %) and TSS (11.400B). The fruit skin colour
changed in the final maturation stage from green to
red, 25- 27 days after anthesis.

Papaya
Vegetative propagation:
In order to standardize the age of planting and month
of detopping for the induction of lateral shoots in
papaya for vegetative propagation, an experiment
was conducted by detopping followed by spraying
of BA 100 ppm + GA3 200 ppm from 4th month to
8th month of planting. De topping followed by
spraying of BA @100 ppm + GA3 @ 200 ppm in 5th
month of planting (July)produced more number of
lateral buds which was on par with 6th and 7th
month.The wedge grafting was found to be more
successful (72 %) than side grafting (38 %) in papaya
for vegetative propagation. Grafted plants recorded
shorter plant height at first flowering (75 cm)
compared to seedling plants (120 cm).
Partial root zone drying irrigation:
Significantly higher number of fruits (37.5), higher
yields (91.7 t/ha) and water use efficiency (92.1 kg/
ha-mm) was noticed with scheduling of irrigation
at 0.60 ER and changing the irrigation sides at 16
days interval than other treatments. Significantly

Dragon fruit - white and pink fleshed varieties
41

Nutritional and biochemical characterization:

Khyati. Use of mulches resulted in 20 to 72 per cent
higher green chilli yield over non-mulched crop.
Silver Black reflective polyethylene mulches
performed better in terms of growth and yield over
other types of mulches.

Seven dragon fruit collections comprising two white
pulped (Andaman white and Hirehalli white) and
five red pulped (Hiriyur round red, Gujarat red, Long
red, Andaman red, and Kagwada red) fruits were
analysed for fruit characters, nutritional and
biochemical parameters. Fruit weight and pulp
weight was comparatively higher for white pulped
fruits while the pulp to peel ratio was higher for red
pulped fruits. pH of the juice was slightly acidic (4.85.4) with titratable acidity of 0.099-0.235 %. White
pulped fruits had comparatively less pH and more
acidity then red pulped ones. Moisture, TSS, ash,
total sugar, starch, protein and dietary fibre content
of 100 g fruit pulp ranged between 82.4-84.8 %,
9.15-10.9°Brix, 0.687-0.838 g, 6.70-9.53 g, 0.2050.471 g, 0.887-1.106g, and 0.806-1.135 g,
respectively. Total phenolics, flavonoids and
antioxidant potential were significantly higher in red
pulped fruits compared to white pulped fruits.

Onion
Water productivity and nutrient management:
Bi-weekly application of 100% RDF of NPK
(100:60:100 kg/ha) through water soluble fertilizers
resulted in higher yield inArka Bheem (49.34 t/ha),
Arka Kirtiman (45.0 t/ha) and Arka Niketan
(40.0 t/ha) followed by weekly application of the
same amount of nutrients.
Ridge gourd
Water productivity and nutrient management:
In ridge gourd cv. Arka Prasan bi-weekly application
of 100:60:100 kg NPK/ha through water soluble
fertilizers resulted in higher yields (37.0 t/ha)
followed by weekly application of same amount of
fertilizers (35.0 t/ha). The soil application of the
nutrients recorded lowest yield (24.8 t/ha), compared
to all other treatments.

3.3.2 Vegetable Crops
Tomato
Water productivity and nutrient management:

Dolichos (Bush Type)

The phenophase based nutrient scheduling through
fertigation recorded an increase of 12.2 to 26.47 per
cent higher fruit yield over soil application in Arka
Rakshak during kharif 2019. The fertilizer use
efficiency was in the range of 205.35 – 232.88 kg/
kg compared to soil application (182.95 kg/kg).
The fertilizers dose applied was 150:120:150 kg
NPK/ha.

Organic farming:
Among the organic treatments, substituting 100 %
recommended N through FYM recorded higher yield
(13.21 t/ha) followed by 75% N through FYM
(10.29 t/ha) in Arka Amogh. The integrated nutrient
management treatment (25:60:50 kg N: P2 O5:K2O/
ha + 25 tons of FYM) produced significantly higher
yield (15.87 t/ha) compared to other treatments but
remained on par with safe vegetable production
methods (15.64 t/ha). The chemical treatment
produced the lowest yield of 9.74 t/ha.

Chilli
Water productivity and nutrient management:
Bi-weekly application of 100% RDF of NPK
(125:100:125 kg/ha) through water soluble fertilizers
resulted in highest yield of 25.71,18.64 and 23.0 t/
ha in Arka Meghana, Arka Harita and Arka Khyati
followed by weekly application of the same amount
of nutrients.

Palak
Organic farming:
Application of 100% recommended N through FYM
recorded higher yield of 22.00 t/ha, followed by 75%
N through FYM (17.82 t/ha) among organic
treatments in Arka Anupama. The integrated nutrient
management treatment (50:25:50 kg N:P2O5: K2O/
ha + 25 tons of FYM) produced significantly higher
yield (24.00 t/ha) in three cuttings among all the

Studies on plastic mulches
Six types of mulches of different colour and thickness
were used along with organic mulch (paddy straw)
and without mulch (control) treatments in Arka
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treatments except over safe vegetable production
treatment (23.64 t/ha)that remained on par. Thus,
this can be adopted in vegetable cultivation not only
to get an optimum yield but also pesticide free
vegetables.

Gerbera
Irrigation and nutrient scheduling:
In gerbera var. Arka Ashwa, irrigation at 0.8 ER
during vegetative and flowering phases in
combination with 11.25:7.5:22.5 g of NPK/m2/
month (75% RDF) through fertigation scheduled at
40:25:25 % NPK during vegetative phase and
60:75:75% NPK during flowering phase along with
12.5 kg/ha Arka Microbial Consortium (AMC)
produced the maximum flower yield (267.75
flowers/ m2) for a duration of 7 months. The increase
in yield was to the extent of 12.1 % along with 25%
reduction in fertilizer use over the conventional
practice.

3.3.3 Flower crops
Chrysanthemum
Irrigation and nutrient scheduling:
In chrysanthemum var. Arka Yellow Gold,
scheduling the irrigation at 0.8 ER in combination
with 75:112.5:75 Kg NPK/ha/year (75% RDF)
through fertigation in three equal split doses during
vegetative, bud and flowering phases along with
12.5 kg/ha Arka Microbial Consortium (AMC),
resulted in maximum flower yield (9.14 t/ha).
The increase in yield was to the tune of 8.2% along
with 25% reduction in fertilizer use over the
conventional practice. The shelf life of flowers was
4.2 days in 150 gauge polyethylene package under
room condition (temperature 24-28 oC & RH
58-68%).

In gerbera var. Arka Nesara, irrigation at 0.8 ER
during vegetative and flowering phases in
combination with 11.25:7.5:22.5 g of NPK/m2/
month (75% RDF) through fertigation @ 40:25:25
% NPK at vegetative phase and 60:75:75% NPK at
flowering phase along with 15.0 kg/ha Actinoplus
produced the maximum flower yield (247.87
flowers/ m2) for a duration of 7 months, whereas it
was 209.96 flowers/ m2 in the conventional practice.
The increase in yield was to the tune of 18.0 % over
the conventional practice.

Pot type, substrate and nutrients:
Chrysanthemum var. Arka Pink Star grown in 6" coir
pots on substrate combination of Arka Fermented
Cocopeat (AFC) + Vermicompost (1:1 v/v) along
with weekly application of nutrient solution
(96:18:108 ppm NPK) recorded maximum plant
spread (222.83 cm2) and number of flowers per pot
(39.47).

Nutrient uptake pattern and yield:
Growth parameters like leaf production rate, leaf
area, flower yield attributes, nutrient accumulation
and uptake pattern were studied in 12 gerbera
cultivars. The combined effect of biomass production
and nutrient removal had direct impact on flower
stalk yields of gerbera. The nutrient demand varied
with cultivar under uniform crop management. The
amount of nutrients removed by leaf, flower and
stalk should be considered to formulate the fertilizer
schedule, to avoid nutrient imbalances, soil fertility
buildup and to reduce cost of production. The
nutrient uptake pattern of gerbera highlights the
importance of regular application of nutrients to
sustain higher growth and yield.
Rose
Root stocks, nutrients and spacing:
Rose var. Arka Swadesh budded on Natal Briar
registered 1.91-2.54 flower stalk plant-1 month-1 with
better quality in all seasons compared to plants

Chrysanthemum variety Arka Pink Star
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flower size were maximum in the plants grown in
plastic pots in the substrate combination of
soil+sand+FYM (1:1:1 v/v) along with weekly
application of nutrient solution of 128:24:144 ppm
NPK.

budded on R. Multiflora (1.66-2.44) and Nishkant
(1.14-2.18).
For higher yield and quality cut flower rose
production in protected condition, plant density of
12/m2 was found optimum. Application of 50:15:60
g N:P2O5:K2O m-2 yr-1 in 24 splits + 2 kg FYM
resulted in higher flower stalk yields (220-265 m-2)
in Arka Swadesh, Arka Ivory and Arka Pride in first
year, thus saving 53% P and 6 kg FYM over present
recommendation.

Tuberose
Nutrient uptake pattern:
Macro (N, P, K), secondary (Ca, Mg, S) and
micronutrient (Fe, Mn, Cu, Zn) uptake of five
tuberose genotypes viz., IIHR-4, IIHR-9, IIHR-12,
Arka Prajwal and Arka Nirantara were studied.
Among the five genotypes studied, the highest
nitrogen uptake was noticed in IIHR-9 (179.17 mg/
plant) followed by Arka Prajwal (171.74 mg/plant)
and the lowest in IIHR-12 (139.04 mg/plant).
Phosphorus uptake was maximum in Arka Prajwal
(35.18 mg/plant) followed by IIHR-9 (27.75 mg/
plant) and minimum in IIHR-12 (14.59 mg/plant).
Potassium uptake was maximum in IIHR-9 (333.28
mg/plant) followed by Arka Prajwal (294.96 mg/
plant). Similarly, uptake of secondary and
micronutrients was the maximum in IIHR-9 followed
by Arka Prajwal.

For loose and cut flower production in open field,
drip irrigation @ 0.75Ep and application of 60:25:70
g N:P 2O5:K2O m -2 yr -1 in12 splits + 2 kg FYM
resulted in higher flower yields and saving of critical
inputs (25% water, 37% P and 6 kg FYM) with
reduced pest and disease load.
China aster
Irrigation and nutrient scheduling:
In China aster var. Arka Archana, scheduling
irrigation at 0.8 ER at vegetative phase, bud phase
and flowering phase in combination with 180:120:60
Kg NPK/ha/year (RDF) through fertigation @
40:20:20% NPK at vegetative phase, 30:40:40 %
NPK at bud phase and 30:40:40% NPK at flowering
phase resulted in the highest flower yield of 19.20
t/ha and registered an increase of 33.24% over the
conventional practice.

Propagation efficiency:
Therapid multiplication of bulbs from bulblets of 1.0
cm diameter in tuberose var. Arka Prajwal was
standardized. Bulblets were planted at a spacing of
15 x15 cm and nutrients were applied @ 150:75:125
kg NPK ha-1 year-1.Flower spikes were pinched off
at emergence.Three months after planting, 1.0 bulb/
plant of 4.01cm diameter and 15.48 bulblets/plant
of 1.5-2.0 cm diameter were produced. At four
months after planting, 1.05 bulb/plant of 4.47 cm
diameter and 14.95 bulblets/plant of 1.5-2.0 cm
diameter were produced.

Pot type, substrate and nutrients:
In China aster var. Arka Archana, number of primary
branches, plant spread, number of flowers/plant and

China aster variety Arka Archana

Tuberose bulblets - Arka Prajwal
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Pot type, substrate and nutrients:
Crossandra var. Arka Chenna grown in 6" plastic
pots on a substrate of Arka Fermented Cocopeat
(AFC) alone, along with weekly application of
nutrient solution (128:24:144 ppm NPK) produced
the maximum number of leaves / plant at flower
initiation stage (47.78) and had a plant spread of
15.51 cm. Bud initiation was observed in the last
week of November.
Identification of pollutant absorbent ornamental
shrubs/trees:
Among different tree species studied, Samane
asaman recorded the highest air pollution tolerance
index of 14.42 and Spathodea campanulata the
lowest (5.2). Pollution at lower strata is more
than at higher strata as the former is prone to
vehicular exhaust. Carbon can be sequestered
by low lying vegetation cover (such as hedge
plants, lawns and shrubs) more efficiently than
high altitude trees. Pongamia pinnata had
accumulated the highest quantity of
dust (3.58 g/m 2) followed by Broussonetia
papyrifera (3.25 g/m2). Ficus elastica was found
to be least efficient in dust accumulation (0.37g/m2).
High carbon stock was observed in Samanea saman
(9.58 tons/tree) with average GBH (girth at breast
height) of 2.29 m and the lowest sequester was
in Ficus elastica (0.03 tons/tree), with GBH of
0.2 m.

Tuberose bulblets - Arka Sugandhi

In case of tuberose var. Arka Sugandhi at three
months after planting the same treatments resulted
in the production of one bulb/plant of 2.27 cm
diameter and 10.10 bulblets/plant of 1.1 -1.5 cm
diameter. At four months after planting, 1.00 bulb/
plant of 3.07 cm diameter and 12.19 bulblets/plant
of 1.1 -1.5 cm diameter were produced.
Marigold
Pot type, substrate and nutrients:
Marigold var. Arka Pari, grown in 6" plastic pots
on a substrate combination of Arka Fermented
Cocopeat (AFC) + Vermicompost (1:1 v/v) along
with weekly application of nutrient solution
(128:24:144 ppm NPK) produced the maximum
number of flowers (128.33/plant) with plant spread
of 32.84 cm.

Vertical landscapes:
Arka fermented cocopeat + LECA (burnt clay balls)
in 3:1 ratio performed better with respect to the
growth parameters of the plants, aeration of the
roots and the water requirement compared to
commercial media.

Crossandra
Irrigation and nutrient scheduling:
In crossandra var. Arka Shreeya, scheduling the
irrigation at 1.0 ER during vegetative and 1.2 ER
during flowering phase in combination with
90:60:180 Kg NPK/ha/year (75% RDF) through
fertigation @ 25:25:25 % NPK during vegetative
phase and 75:75:75% NPK during flowering phase
produced the maximum flower yield (19.79 q/ha)
during the first flowering flush. The yield increase
was 7.32% with 25% reduction of fertilizer use over
the conventional practice and it registered the highest
WUE of 47.65 kg/ ha-mm.

3.3.4 Medicinal crops
Bramhi
Shade and manurial requirement:
In Brahmi (Bacopa monnieri L.) maximum plant
height, number of primary, secondary branches, plant
spread, cumulative fresh (94.66 t/ha) and dry herb
yield (13.16 t/ha t/ha) was recorded under 35%
shade levels. Integrated nutrient management
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(Pleurotus eryngii) has been standardized on
sterilized and supplemented paddy straw, sawdust
and corncob waste combination. The spawn of the
species is available for commercial production.
Among the 3 isolates evaluated, IIHR-PE2
performed better with a BE of 59.98% followed by
IIHR-PE3 (BE-54.11%) and IIHR-PE1 (BE44.95%).
Production of Calocybe indica:
Five different combinations of casing soil and
mushroom colonized substrate were evaluated for
cultivation of C. indica on paddy straw substrate.
Casing soil + Mushroom colonized substrate in
90:10 and 98:02 combination recorded highest
mushroom yield (174.13 and 168.80 g) and
biological efficiency (54.41 and 52.57%).

Brahmi (Bacopa monnieri L.)

through application of 10 t /ha FYM + 100:60:60
kg NPK/ha (RDF) recorded the highest growth and
yield. Maximum fresh (99.99 t/ha) and dry (16.35
t/ha) herbage yield and nutrient (K, Mg, Fe, Mn, Cu
and Zn) uptake was noticed. Among different
organic combinations, 100% N equivalent through
FYM recorded highest fresh and dry herbage yield
(89.53 and 16 t/ha, respectively). The active principle
content, Bacoside-A was maximum in plants grown
under full sunlight (2.57%) and in the INM treatment
(2.28%). The soil microbial population was
maximum when plants were grown using only
organic nutrients in full sunlight.

Micronutrients addition in milky mushroom
Calocybe indica :
Five different concentrations of MnSO4 along with
soil as a casing were tested for cultivation of C.
indica on paddy straw substrate. Results showed that
casing of soil along with MnSO4 at 150,200 and 100
ppm recorded higher mushroom yields of 167.50,
162.43 and 159.90 g along with biological efficiency
of 52.34, 50.76 and 49.97 per cent, respectively.

Kalmegh

3.3.6 Soil Health Management

Water stress studies

Fruit crops

A field trial was conducted, and water stress
treatment was given for 5, 10, 15, 20, 25 and 30
days. Different physiological parameters like
photosynthesis rate, stomatal conductance,
transpiration rate, relative water content, decreased
in response to drought stress. Andrographolide
content was estimated in leaf, stem and whole plant
under control and stress conditions and highest
content was found in leaf followed by whole plant
and stem. Significant differences was observed
between control and stressed plants.
Andrographolide content could be increased by 4050% though water stress imposition.

Guava
Development of nutrient management module
under high density planting system:
In guava var. Arka Kiran fruit yield and other
attributes were significantly impacted by plant
density and nutrient management at second harvest.
Guava trees spaced at 3.0 x 2.5 m (1333 trees/ha)
resulted in 1.79 fold higher fruit yield (11.47 kg/tree).
However, increase in plant density from 1333 to
3333 trees/ha increased the fruit yield (21.28 t/ha)
by 39.3 per cent. The application of 450:150:300 g
NPK + Secondary and Micronutrients + ArkaActino-Plus per tree recorded 23.4 and 6.0 per cent
higher yields over 450:300:300 g NPK per tree at
3.0 x 2.5 m and 2.0 x 1.5 m planting density,

3.3.5 Mushroom
Production of Pleurotus eryngii:
The production technology of king oyster mushroom
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respectively. Similarly 3.0 x 2.5 m planting density
produced higher number of fruits per tree (42.5 %)
and fruit weight (164.78 g) than 2.0 x 1.5 m planting
density.

of leaves, total plant dry biomass, number of fruits,
fruit length, fruit girth, fruit weight and yield (3.67
kg/plant and 51.39 t/ha) compared to soil grown.
Soilless cultured plants recorded highest N, P, K,
Ca, Mg, Fe, Mn and Zn nutrients content in
fruits than those grown in soil. Leafy vegetables
grown in open conditions using Arka Fermented
Cocopeat recorded highest yield compared to soil
grown. Among the leafy vegetables grown under
soilless culture, red amaranthus recorded highest
yield followed by green amaranthus, palak and
coriander.

Nutrient removal and requirement:
Nutrient removal by the fruits was maximum at
450:130:300 g NPK + secondary and micronutrients
+ Arka Actino Plus treated plants. Total nutrient
removal by fruit was in N > K > Ca > S > Mg > P
> Fe > Zn > B >Cu > Mn order. Nutrient
requirement to produce one tone of guava fruit has
been worked out as: N: 4.59 kg, P: 0.617 kg, K:
4.19kg, Ca: 1.73 kg, Mg: 1.47 kg, S: 1.59 kg, Fe:
83.1 g, Mn: 7.0 g, Zn: 23.7 g, Cu: 8.0 g and B: 10.1
g for alfisoils.
Incidence of insect pests:
Tea mosquito bugs, shoot borer and soft green were
the major pests. The per cent infestation due to shoot
borer and soft scale increased with increase in plant
density. Tea mosquito bugs incidence was more in
3.0 x 2.5 m spaced plants (25.1%) than under 2.0 x
1.5 m spaced plants (23.5%). Crop damage due to
tea mosquito bug was significantly higher at lower
levels of N, P and K application.

Zucchini plants grown on AFC

3.3.7 Other achievements
Influence of root stock and scion combinations
on nutrient acquisition and utilization in
Solanaceous crops:
The inter-specific hybrid (SH1) used as root stock
for grafting tomato had exhibited high affinity for
Fe and B, whereas un-grafted inter specific hybrid
had affinity for Ca. The grafting increased K
concentration and decreased Ca. Grafting tomato on
wild solanaceous brinjal as root stock resulted in
dramatic increase in Ca and B concentration in leaf.
Effect of soilless cultivation using Arka fermented
cocopeat in zucchini and leafy vegetables:

Leafy vegetables grown under soilless culture

In zucchini, application of 168 ppm N-NO3, 31 ppm
P and 189 ppm K per plant recorded highest yield
(4.68 kg/plant and 65.46 tonnes/ha) under open
conditions. Plants raised on Arka Fermented
Cocopeat registered maximum plant height, number

Combined application of micronutrients with
silicon in chilli :
Foliar application of zinc and boron with potassium
silicate (4 ml/l) significantly increased green fruit yield
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by 18 per cent than control in Arka Meghana. The
maximum above ground biomass and root biomass
was noticed with application of ortho-silicic acid and
potassium silicate, respectively. Accumulation of
potassium and calcium was significantly increased
in shoot and leaf in silicon treated plants.

tomato, okra and chilli, respectively, with Zn
application @ 10 kg/ha in low/medium soil Zn
conditions.

Effect of soil application of Zn levels on fruit yield

Root stock and scion compatibility:
The combination of brinjal root stock (Arka
Neelkant) and scion of tomato (Arka Abhed) had
shown promising results in terms of fruit quality and
no incidence of blossom end rot under field
conditions.

Influence of silicon sprays with zinc and boron on
yield and weight of fruits

Screening of rose root stocks for salinity and
bicarbonate toxicity:
The rose varieties brought from rose fields of
Rajasthan viz. (Chaitri, Pushkar, Ganganagari) and
U.P (Calcutta, goriah, Jungli) along with variety Dr.
Huey available at IIHR have been screened for
salinity (control, 2.5, 5.0 and 7.5 dSm -1) and
alkalinity (control, 3.0, 6.0 and 9.0 m.e/l) under
polyhouse conditions. Preliminary data indicated
that Pushkar followed by Chaitri and Jungli are

Influence of silicon sprays on accumulation of
potassium and calcium in chilli plant parts

Direct and residual effect of Zn application in
cropping systems:
Soil application of Zn (up to 10 kg/ha) improved
yields to the tune of 5- 10 % in tomato (Arka
Rakshak), chilli (A. Meghana) and okra (A. Anamika)
in low/medium Zn soils (0.88 mg/kg). Higher
application of Zn (up to 20 kg/ ha) in low Zn soil
significantly improved the Zn content and reduced P
and Fe concentration in tomato plants. There was
15-20 % yield increase in succeeding crops of French
bean (A. Sharath),10-15 % in onion (A. Bheem) and
20-25 % in ragi over control after first crops of
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second application was given 15 days later. The
volatile contents in the matured mango fruits were
not affected by application of pesticides as it was
about the same in pesticide treated and untreated
fruits. Maximum residue levels of azoxystrobin and
deltamethrin was about 0.255 mg and 0.186 mg/kg
mango, respectively.
Effect of skin thickness of mango fruits on the
translocation of pesticides
Residue level was highest for thiophanate methyl.
Its residues were detected in the mango fruit pulp
in all varieties. At harvest the residues of thiophanate
methyl in thick skinned mango fruits remained in a
range of 0.383-0.53 mg/kg and in thin skinned
variety it remained in a range of 0.403-0.581 mg/
kg. In fruit pulp residue levels were within 0.01-0.07
mg/kg. Trifloxystrob residues in thick skinned mango
fruits remained within 0.142-0.25 mg/kg and thin
skinned mango fruits within 0.162-0.27 mg/kg. Fruit
pulp was free from residues. Tebuconazole residues
were 0.1-0.156 mg/kg and 0.12-0.197 mg/kg in thick
and thin skinned varieties, respectively.
Tebuconazole residues were not detected in
mango pulp.

Screening for bicarbonate toxicity in rose

performing better and put forth vigorous growth
without salinity or alkalinity injury symptoms even
at higher levels of salinity or alkalinity.
Bioencapsulation of vegetable seeds using
osmoprimed freeze dried plant growth promoting
bacterial strains:
The bacterial cells were osmoprimed with PEG 8000
and freeze dried with Caesin hydrolysate (7%), prior
to their application onto the surface of the seeds. It
was observed that across crops, the film coating of
the seeds recorded better survival of the bacterial
isolates either individually or as a consortium. Film
coating of chilli and okra seeds with consortium of
freeze dried cells of Pseudomonas taiwanensis - Mpf
2, Bacillus aryabhattai - Bel 6 and Bacillus
amyloliquefaciens - P72 recorded the higher
survival of bacterial cells on the seeds i.e. 12 log
and 11 log c.f.u./gram of seed compared to onion
(10 log c.f.u./gram of seed) after 180 days of storage
at ambient temperatures.

Pesticide dynamics during the processing of
mango
The dynamics of three pesticides, viz. acephate,
carbendazim and imidacloprid were studied in mango
and its processing intermediates and final products.
Washing under running water dislodged all three
pesticides to the extent of 37 to over 95% of
deposited residues in mango. The application of heat
to the pulp was found as an effective step to decrease
the load of pesticides. In ready-to-serve (RTS)
formulation and mango bar, the level of all pesticides
are considerably very low. During the preparation
of osmotically dehydrated mango slices, pesticides
were physically dislodged from the slice through
osmosis.

3.3.8 Pesticide Residue Studies
Interaction of pesticides with the volatiles in
mango
The volatile content in the mango fruits Alphonso
and Totapuri were analyzed in untreated control and
pesticide treated mango fruits at harvest. The
pesticides treated were azoxystrobin 23 EC and
deltamethrin 2.8% EC at 1 mL/L. The applications
were given twice at 15 days intervals. First
application was given 45 days before harvest and

Pesticide residues in guava and its final
products
Peeling of guava removed almost entire amount of
applied pesticides including imidacloprid,
49

between 10 x 10 and 7.5 x 7.5 m spacings. Even
the cumulative damage over last five years in the
same field indicated significantly higher damage in
3 x 3 m spacing (46.66 %) compared to <20 % in
other planting spacings. This might be due to the
poor flying ability of adult B. rufomaculata and the
congenial microclimate in high density planting.

deltamethrin and carbendazim. No pesticide residue
was found in RTS, beverage and bar made from
pesticide-treated guava.
Pesticide residues in cucumber
Waiting period recommended for safe harvest of
cucumber fruits following its foliar application with
carbendazim was 6 days with half-life of 1.04 days
and 9 days with half-life of 1.38 days for the crop
grown under flood irrigation and drip irrigation,
respectively. Carbendazim residues thus persisted
longer in the cucumber grown using drip irrigation.
However, uptake of soil applied carbendazim into
cucumber fruits grown under both drip and flood
irrigation, started reducing from the first day
onwards till 5 days after treatment and was below
the detection limit (<0.010 ppm) by the 10th day.
The study suggested that cucumber grown under
drip irrigation should be treated with soil applied
carbendazim before onset of fruiting in order to
avoid residues of carbendazim in harvested
cucumber.

Mango blossom blight:
The optimum temperature for the growth of blossom
blight
pathogens
viz.
Colletotrichum
gloeosporioides, Pestalotiopsis mangiferae,
Alternaria solani was studied. At 25°C colonies of
P. mangiferae grew with a colony diameter of 9 cm
by 72 hours. Colletotrichum gloeosporoides required
a total of 5 days to cover the same colony size. At
15°C, both pathogens could complete only 5 – 6 cm
growth, even after 7 days of incubation. At 35°C,
P. mangiferae grew upto 6 cm and C.
gloeosporioides upto 5.6 cm in 7 days of incubation.
Optimum temperature for A. solani was 28°C.
Guava
Incidence of guava pests in relation to spacing:
The incidence of guava shoot borer, Microcolona
sp. was significantly higher (18.5 %) in closer
spacing (2 x 1.2 m) compared to 12.5 % in wider
spacing (3 x 1.2 m).

3.4 Crop protection
3.4.1 Fruit Crops
Mango
Management of mango fruit borer, Citripestis
eutraphera:

Nematode management:

New molecules of insecticides, Bt formulation and
azadirachtin were evaluated for effective control of
fruit borer. First spray of indoxacarb (0.5 mL/L)
or spinetoram (1.25 mL/L) or deltamethrin (1 mL/
L) followed by a second spray with azadirachtin (3
mL/L) after two weeks was found effective against
borer infestation showing 85-90 per cent reduction
of over control.

Soil application of FYM enriched with biocontrol
bacteria, Bacillus amyloliquefaciens @ 5 kg/plant

Incidence of mango stem borer in relation to
spacing:
Planting density significantly influenced stem borer,
Batocera rufomaculata infestation on Alphonso
mango. Of four spacings compared, the incidence
was maximum (14%) in closer spacing (3 x 3 m)
followed by 5 x 5 m (11.11%) and 7.5 x 7.5 m
(9.30%). There was no significant difference

Effect of biopesticides on root knot nematodes
infecting guava cv. Arka Kiran
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before planting and soil drenching with suspension
of neem cake enriched with B. amyloliquefaciens
once in 3 months recorded 68.36% reduction in root
knot nematode population in soil and 16.2% increase
in yield of guava (cv. Arka Kiran).

Actinoplus treated plants showed only 20-30%
reduction.
Pomegranate
Integrated Disease Management (IDM) for
blight and wilt:

Screening of germplasm to Meloidogyne
incognita:

In IDM for blight, Bacillus pumilus inhibited the
growth of Xanthomonas axonopodis pv. punicae
under in vitro conditions compared to bioagents such
as Azotobacter tropicalis, Bacillus cereus,
Streptomyces bulli, Streptomyces viridobrunneus
and Streptomyces griseus. In the field experiment,
soil application of B. pumilus, B. subtilis, P. putida
combined with foliar spray of B. pumilus and foliar
application of potassium silicate recorded the least
nematode population (25.0 per 250 cc soil) in soil
over control (78.0 per 250 cc soil).

Among the germplasm/varieties screened for
resistance to root knot nematode, Meloidogyne
incognita, high resistant reaction (Gall index- 0.6)
was noticed in Psidium cattleianum and lowest (Gall
index 4.4 to 5.0) in the rest.
Management of guava wilt:
Three endophytic bacteria that were isolated from
guava and found antagonistic to wilt pathogen
Fusarium oxysporum were molecularly
characterized by amplifying the 16SrDNA. The
endophytes GRE1, GRE4 and GREB were identified
as Bacillus amyloliquefaciens, Pseudomonas
aeruginosa and Bacillus paralicheniformis. GRE1
had high similarity with endophytic B.
amyloliquefaciens from grape vine and
chrysanthemum.

In IDM for wilt, significantly lower nematode
population was noticed due to soil application of B.
pumilus (69.3 per 250 cc soil) followed by other bio
control agents (74.3 to 106.7 per 250 cc soil) in
comparison to untreated control (132.3 per 250 cc
soil). Five lines IC318712, 318758, 318791, 318753
and 318708 showed resistant reaction to nematodes.
In the wilt affected plot of pomegranate, the testing
of bioagents (Bacillus pumilus, Pseudomonas
fluorescens, Trichoderma harzianum, Arka
Actinoplus and AMC) indicated that there was
significant reduction of C. fimbriata colonies in plots
treated with B. pumilus and T. harzianum and
combination of all bioagents. Shothole borer
(Xyleborus perforans) infestation was observed in
22% of plants affected by wilt and the beetles were
getting attracted to the wilt affected volatiles
(P=0.001).

Efficacy of Bacillus amyloliquefaciens and
T. harzianum (ThGJ16B) on guava wilt

Biomanagement of nematodes:
Soil application of FYM enriched with biocontrol
bacteria,

In pot culture studies, plants treated with fungicides
(carbendazim 0.1% or propiconazole 0.1%) and
bioagents ThGJ16B or B. amyloliquefaciens, there
was good control of wilt. No plants wilted in
chemical or ThGJ16B treated plants while 14% wilt
incidence was noticed in B. amyloliquefaciens
treated plants.Arka Microbial Consortium or Arka

B. amyloliquefaciens at 5 kg/plant before planting
and regular application of neem cake enriched with
bioagents reduced 72.93% population of
Meloidogyne incognita in soils of pomegranate
(cv. Bhagwa) and increased 12.3 per cent of yield.
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per cent incidence of Jamun seed borer can be
reduced by using these sticky traps well in advance,
during early fruiting periods.
Spray intervention: Critical phenological fruit stage
G2, is crucial for application of insecticidal sprays
for managing jamun seed borer. By spraying
synthetic pyrethroids viz., ë-cyhalothrin @ 1.0
mL/L or cypermethrin @1.0 mL/L or deltamethrin
@1.0 mL/L at G2 stage of Jamun fruits, the damage
in terms of fruit infestation can be minimized up to
90 per cent. The organic pesticide, Spinosad @
0.2 mL/L also controls Jamun seed borer. A total of
three consecutive sprays should be given at 10 days
interval. Under low pest scenario botanical
insecticides like Pongamia soap @10 g/L can be
sprayed to manage Jamun seed borer.

Effect of bacterial bioagents on root knot
nematodes in pomegranate (cv. Bhagwa)
Screening of lines for nematodes:
Among the 44 pomegranate lines screened for
resistance to root knot nematode, Meloidogyne
incognita, five lines viz., 318712, 318758, 318791,
318753 and 318708 showed highly resistant reaction;
six lines viz., 318797, 318733, 318751, 318703,
318762 318699 showed resistant reaction; four lines
viz., 318775, 318750, 318771, 318749 showed
tolerant reaction and rest were susceptible to
nematodes.

3.4.2. Vegetable Crops
Tomato
IPM of Tuta absoluta
Integrated management of Tuta absoluta on tomato
using various IPM components has been
standardized for open cultivation, which involves use
of Pheromone traps @ 8/acre, light traps @ 5/acre,
release of egg parasitoid, Trichogramma pretiosum
@ 75,000/ha five times at weekly intervals starting
from first notice of adults in the field and alternating
sprays of Metarhizhium anisopliae @ 2 mL/L and
Bacillus thuringiensis @ 1 mL/L. When the
incidence of Tuta is high, a need-based spray with
spinosad 45 SC @ 0.25 mL/L or flubendiamide 5
SC @ 0.2 mL/L or indoxacarb 14.5 SC @ 0.75
mL/L in rotation keeps the pest under control.
Coinciding with the higher trap catch in pheromone/
light trap, spray with deltamethrin 2.8 EC @
1 mL/L. When the incidence of adult is low,
spray with neem-based pesticides like azadirachtin
1 % @ 3 mL/L to minimize the egg laying. In
IPM plots, only 7 per cent fruit damage due to
Tuta was observed as against 32% damage in
control plots.

Papaya
Integrated management of PRSV in papaya:
For the management of papaya ring spot virus
(PRSV), IDM comprising border cropping with
castor and sesbania, silver mulching in combination
with different treatments were tried. Results indicated
that spraying Sagarika (2.0 mL/L) followed by Arka
Actinoplus, Bacillus amyloliquefaciens plus neem
oil 2.0 mL/L was found to be very effective in
delaying virus disease incidence and reducing the
virus spread significantly and increased yield.
Jamun
Management of Eulophid seed borer
Erection of traps:
The Jamun seed borer can be managed by using
colour sticky traps. Blue colour and yellow colour
sticky traps are more effective in trapping adult
wasps. Blue sticky traps attract female wasps
whereas yellow sticky traps attract male wasps. The

Insecticide resistance studies:
A resistance study for Bangalore field population of
T. absoluta reveals that the population shown
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population and subsequent spread of thrips
transmitted Groundnut bud necrosis virus (GBNV).
Maximum temperature and rainfall had significant
positive correlation with whitefly population and the
incidence and spread of whitefly transmitted Chilli
leaf curl virus (ChLCV).

reduced susceptibility (1.34 folds resistance) to
flubendiamide compared to susceptible population
with LC50 for field 9.40 ppm and lab 6.97ppm. After
continuous exposure of larvae for 4 generations in
the laboratory the larval resistance ratio (RR) increased
by 1.57-fold with LC50 10.981 ppm. Whereas, Madurai
population shown less susceptibility (1.213-fold
resistance) to chlorantraniliprole with the LC50
10.963 ppm compared to susceptible population
having the LC50 9.026 ppm. After 2 generations of
exposure RR increased 1.301- folds with LC50 11.745
ppm. There is a significant increase in the expression
of enzymes in resistance population compared to the
susceptible population indicating the involvement
of MFOs in flubendiamide resistance mechanism
in T. absoluta.

Integrated management of vector borne viral
disease:
Growing of border crop (maize) + plastic mulch +
dipping of roots of chilli seedlings in imidacloprid
@ 0.5 mL/L + Spraying of imidacloprid (0.5 mL/L)
at 7 days interval till fruit formation have recorded
low whitefly population (3.33 insects/plant) as
compared control (10 insects/plant). Growing of
border crop (maize) + plastic mulch+ spraying of
2-Bromo-2-nitro-1, 3-propanediol, 500 ppm +
Neem oil @ 3 mL/L followed by imidacloprid @ 0.5
mL/L followed by fipronil @ 2 mL/L followed by
Neem oil @ 3 mL/L + Fish oil @ 2 mL/L at 7 days
interval till fruit maturity was found to be highly
effective in reducing the disease incidence to18.5%
as compared control (71.0%).

Evaluation of lesser known botanicals on tomato
crop pests:
Bioassay of Annona seed extract and oil found to
have repellent and contact action (quick knockdown)
on mealybug (Maconellicoccus), aphids and mites.
Soap nut seed extract had repellent effect on aphids
and contact effect on mites. Whereas castor oil and
castor soap had repellent action on whiteflies.

Choanephora blight:
During July 2019, rainy season, incidence of
Choanephora blight was observed in chilli at CHES
experimental farm and preliminary investigation was
carried out. Pathogen was isolated, proved for
pathogenicity and identified as Choanephora species.

Brinjal
Effect of entomopathogenic nematodes (EPN) on
ash weevils (Myllocerus subfasciatus):
Among the three EPN species tested against ash
weevils (Myllocerus subfasciatus) of brinjal,
Heterorhabditis indica caused 74.8% mortality
under field conditions. When integrated with
bacterial bioagent Bacillus subtilis, it recorded
78.9% grub mortality and 88.5% reduction in leaf
damage due to ash weevils.
Chilli
Epidemiology of vector borne viruses:
Maximum temperature had negative correlation
whereas rain fall of prevailing two weeks had
positive correlation with aphid population build-up,
which in turn influenced the incidence of aphid borne
viruses such as Cucumber mosaic virus (CMV) and
Chilli veinal mottle virus (ChiVMV). Relative
humidity in the morning and wind speed had
significant positive correlation with the thrips

Choanephora blight of Chilli

LAMP for detection of Phytoplasma diseases of
tomato and brinjal:
For the early detection of phytoplasmas in tomato
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(big bud) and brinjal (little leaf), a low-cost device
employing the principle of loop mediated isothermal
amplification (LAMP) was designed using a Temper
USB thermometer. The device was tested for
temperature stability and the variation was found to
be within the acceptable limit of 0.2C. Freeze dried
premix for room temperature storage of LAMP kit
was optimized with the storage life of 30 days.

Predominant weeds occurring in sweet pepper
fields were tested for host range of Phytophthora
capsici (Kadur isolate). Slender amaranth
(Amaranthus viridis), black nightshade (Solanum
nigrum) and spurge (Euphorbia geniculata), were
identified as hosts for this pathogen under artificial
inoculation, while congress grass (Parthenium
hysterophorus), lantana (Lantana camara), goat
weed (Ageratum conyzoides) and balloon vine
(Cardiospermum halicacabum) were not infected
by the pathogen.

Sweet pepper
Effect of optimum temperature (28oC) and elevated
temperatures (30, 32 & 34oC) was studied on growth
and sporulation in two highly virulent isolates (Kadur
and Belgaum) of Phytophthora capsici and disease
development in capsicum fruit. The isolates had
pathogenic fitness and temperature adoptability from
28 to 34oC on sweet pepper fruit, while at 34oC
complete mycelial growth inhibition on carrot agar
medium was observed.

Weed hosts of sweet pepper Phytophthora blight
pathogen A) Black nightshade B) Spurge

Cucurbits
Pollination of cucurbits through native bees
under polyhouse conditions :
Three native species of pollinators viz., Apis cerana,
Tetragonula iridipennis (Hymenoptra: Apidae),
Chrysomya megacephala (Diptera: Calliphoridae) were
evaluated for their foraging behavior and pollination
efficiency on cucumber and muskmelon (cv. Arka Siri)
grown under an insect proof polyhouse. A colony of A.
cerana with a strength of eight frames was maintained

Pathogenic fitness of Phytophthora capsici on sweet
pepper fruits at different temperatures on
4th day after inoculation.
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inside polyhouse by providing two side openings. Two
hives of T. iridipennis were also hung from top at crop
canopy level, while adults (about 2000 No.) of C.
megacephala were released from laboratory culture. It
was found that A. cerana and T. iridipennis foraged
actively on both male and female flowers thus facilitating
pollen transfer. Fruit set, fruit yield and quality in plants
exposed to bees were at par with hand pollinated plants.
Apis cerana was the most efficient pollinator followed
by stingless bee while C. megacephala did not forage to
the desired extent on cucurbit flowers. The mean fruit
set, number of fruits per plant and fruit weight of
cucumber due to bee pollination were 88.6%, 21.4 and
375.5 g respectively. In case of muskmelon, these values
were 92.5%, 1.85 and 1.60 kg respectively.

Muskmelon grown under polyhouse with honey bee
pollination
a

Net blight of pointed gourd :
Total genomic DNA was amplified by PCR using
universal internal transcriber spacer region primers
ITS1 and ITS4 to confirm identity of the pathogen
causing net blight disease of pointed gourd. Based
on rDNA internal transcribed spacer sequence data,
both the isolate of the pathogen was identified as
Sclerotium rolfsii.
Drumstick
Control of Tea mosquito bug
Tea mosquito bug Helopeltis antonii was the major
pest with damage ranging from 30-60% and was
found attacking tender shoots, inflorescence and
tender pods. Spraying of spinosad (0.3 mL/L), lamda
cyhalothrin (0.6 mL/L) were effective in
management of this pest.

b
Indian honey bee foraging on cucumber (a) and
muskmelon (b) flowers
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and Salem) Begomovirus symptoms on Cho-Cho
(Sechium edule L), pumpkin, ridge gourd (100%
incidence), Polerovirus symptoms on bitter gourd
(45-52% incidence), Tobamovirus on bottle gourd
and cucumber (15-20% incidence) were
predominant. In Kerala (selective villages of Thrissur
and Palakkad) Begomovirus on pumpkin (14-20%
incidence), snake gourd (30-35%), sponge gourd
(23-30%) and ridge gourd (60-70%); Potyvirus on
pumpkin (60-75%) and cucumber (40-43%) were
predominant.

control agents (BCAs) against root rot pathogens.
Trichoderma strains SF-5, BD, RSL and JL-4 were
very effective in inhibiting pathogen Phytophthora
capsici (Chilli wilt), Fusarium oxysporum f. sp.
Vasinfectum (Guava wilt) and Fusarium solani
(Okra wilt).

CGMMV Virus diagnosis and transmission:

Soil application of FYM enriched with biocontrol
bacteria, B. amyloliquefaciens at 5 t/ha before
planting and further soil drenching of neem cake
enriched with bioagents at 2L/ m2 at three monthly
intervals reduced 66.26% population of Meloidogyne
incognita in soils of gerbera (cv. Arka Ashwa) and
increased spike yield by 26.26%.

3.4.3. Ornamental Crops
Gerbera
Biomanagement of nematodes in gerbera cv. Arka
Ashwa:

Virus disease samples collected during surveys were
identified based on electron microscopy indicated the
presence of rigid rods, spherical, and flexuous
elongated in the leaf dip preparation. Further
identification of rigid rod particles as Cucumber
green mottle mosaic virus (CGMMV) was based on
positive reaction to the Immunostrip specific to
CGMMV virus using commercial kit. Host range
studies through mechanical transmission revealed
that the CGMMV is transmitted through sap and
produced typical CGMMV symptoms in cucumber,
muskmelon, pumpkin and bottle gourd plants within
12 days after inoculation.
Detection of polero viruses in Vegetable crops:
A generic primer was designed from the conserved
regions of Beet chlorosis virus, Cucurbit aphid borne
yellows virus and Pepper yellow vein virus tested
for detection of poleroviruses. The generic primer
pair amplified 0.4kb DNA fragment from polerovirus
infected samples but not in the healthy control.
Further this primer was also used for detection of
Cucurbit aphid borne yellow virus (CABYV) in
aphid vectors Aphis gossypi and A. craccivora,
which resulted in positive amplification in
viruliferous insects but not in the non-viruliferous
aphids (control).

B. amyloliquefaciens
treated gerbera

Nematode infected
gerbera

Tuberose
Field evaluation of tuberose genotypes for
nematode resistance:
In tuberose, among 29 genotypes screened,
Genotype 21 recorded the least gall index (1.0) and
highly resistant reaction which was on par with 14
other genotypes, under field conditions.

In vitro screening of endophytes for bioactivity
against selected pathogens:

Marigold
Reaction of marigold root exudates towards
M. incognita:

A total of 8 fungal Trichoderma spp strains namely
GJ16B, LA, JL-5, RSL, HAR4B, JL-4, Bd, SF-5,
were screened in vitro for their potential as biological

Root exudates of five marigold varieties/ lines were
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Velvet bean (Mucuna pruriens var. utilis) as a
rotational crop in polyhouse to suppress
nematode population:

found to suppress 62.8 to 91.9 per cent egg hatching
of M. incognita. IIHR FM1 exhibited maximum
inhibition in egg hatching (91.9%) followed by Arka
Agni (88.9%), IIHR MO2 (83.1%), Arka Bangara
II (80.1%) and Arka Bangara (62.8%).

Nematicidal activity of velvet bean (Mucuna
pruriens var. utilis) was assessed using non-itchy
varieties (Arka Dhanvantri and Arka Aswini)
developed at ICAR-IIHR. Studies revealed that
growing velvet bean in polyhouse and incorporation
of its residues at 45 and 90 DAS, significantly
reduced the plant parasitic nematode population in
soil to the extent of 79.3 and 87.8%, respectively.
In vitro testing of root exudates revealed 62.6%
inhibition in egg hatching and 78.4% mortality of
juveniles of M. incognita.
3.5. Crop Utilization and Farm mechanization

Reaction of marigold root exudates towards egg
hatching of M. incognita

3.5.1 Crop Utilization (PostManagement and Value Addition)

Harvest

Field Survey:

Mango

A survey to study the occurrence of wilt disease in
carnation, gladiolus and crossandra was undertaken
during 2019 in Karnataka and Tamil Nadu. Wilt
samples were collected, pathogens were isolated and
morphological and molecular characterization was
carried out. In Carnation - 26 Fusarium isolates,
two Phytophthora isolates were obtained. In
Gladiolus – 15 Fusarium isolates and in Crossandra
– 10 Phytophthora isolates and four Fusarium
isolates were obtained. Molecular characterization
of the Fusarium isolates from carnation was done
using tef-1 and ß-tubulin gene. Twenty Fusarium
isolates from carnation were identified as Fusarium
oxysporum f. sp. dianthi, 10 isolates could be
identified at species level as Fusarium oxysporum.
Identification of Phytophthora isolates from
crossandra was carried using ITS region. Seven
Phytophthora isolates were identified as
Phytophthora nicotianae.

Post-harvest quarantine hot water treatment (48°C
for 60 min, or 55°C for 10 min) of Banganapalli
mangoes, did not affect the quality when stored at
room temperature but resulted in a slight surface
blackening at 8°C. Hot Water Treatment resulted in
more uniform surface colour development than
untreated fruits during storage at ambient
temperature.
Mango fruit bars with good colour and texture have
been developed using Arka Udaya variety (24.7
degrees Brix TSS), with no added sugar. The fruit
bars had 26.1% product yield, 10.6 mg/100g
carotenoids, 40.0 mg/100g ascorbic acid and a total

3.4.4. Medicinal Crops
Response of Mucuna varieties to root knot
nematodes:
Six Mucuna varieties were tested viz., Arka Daksha,
Arka Aswini, Arka Shukla, Arka Dhanvantri, Arka
Shubra, Arka Charaka for reaction to M. incognita.
There was no nematode infestation in any of the test
varieties revealing a non-host reaction.

Mango fruit bars
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sugar content of 70.4%. After protein fortification,
a reduction in carotenoid content was observed in
the fruit bars. In protein fortified mango bar made
from whey protein concentrate (1 to 5 %),
carotenoid content in fruit bar ranged between 13.2
to 15.1 mg/100 g, and the product yield ranged
between 41.5 to 44.6%.
Protocols for enhancement of shelf life of minimally
processed mango and pineapple were developed
using antimicrobial gas and modified atmosphere
packaging strategies. The standardized protocols
extended the shelf life by 8 days during storage at 8
°C for minimally processed mangoes and pineapple.
The optimal modified atmospheres were 12% O2 and
9% CO2 for fresh-cut mango; and 7-9% O2 and
5-7% CO2 in fresh-cut papaya, respectively.

Probioticated pomegranate juice

Fig
Fig (cv. Poona) harvested at 25% and 50%
colouration could be stored for 2 weeks at 5°C and
3 days at ambient temperature without affecting the
quality, compared to 10 days at 5°C and 1 day at
ambient temperature when harvested at >75%
colouration.
Jamun
Jamun could be stored for 10 days at 8°C using SO2
pads. Optimum temperature for storage of jamun
was 8°C for 10 days, compared to 1 week at 13°C
and 5 days at 20°C.
Avocado
The processes for Butter fruit spread and chutney
have been optimized. Butter fruit spread has 41
degree Brix TSS, 0.79% acidity and vitamin C (5.12
mg/100 g FWt).

A
B
Fresh cut mango (Var. Alphonso) slices stored for
9 days at 8°C (A) and at control (B)

Pomegranate

Jackfruit

Probioticated pomegranate juice has been developed
using pasteurized pomegranate juice without
addition of sugar, water or chemical preservatives.
Pomegranate juice prepared using Lactobacillus
casei cells has a shelf life of more than four months
under refrigerated conditions, and cell population of
about one billion cells/ml even after four months of
refrigerated storage with acceptable sensory
attributes. Pomegranate juice probioticated with
freeze dried cells showed results similar to the
normal live bacterial cells.

The process for preparation of Ready-to-Serve
(RTS) jackfruit beverage through enzymatic
liquefaction has been standardized without addition
of sugars or preservatives. The product has a shelf
life of six months under ambient conditions. Jackfruit
seed powder has been used in the preparation of
biscuits and chocolates. The products have good
sensory attributes and the chocolate prepared using
jackfruit seed powder contains significantly less
sugar compared to commercially available
chocolates.
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Papaya

against 53.60% in Arka Suryamukhi. The pumpkin
seed oil had higher amounts of palmitic, oleic,
linoleic and stearic fatty acids.

Endophytic microbes which proliferated during
storage of fresh-cut papaya possessed amylase and
lipase activity indicating their possible role in
sweetness and flavor development during the
ripening process.

Nutritional profiling of raw and germinated
millets
Foxtail, barnyard and little millet were soaked in
water at a ratio of 1:5 for 20 h, and germinated for
48 h, little millet was germinated for 96 h. Raw and
germinated flours were analyzed for various
components. Total phenolic content ranged from
99.07-111.77 mg GAE/100 g in raw flours, while it
ranged from 194.44-256.50 mg GAE/100 g in
germinated flours. Flavonoid content ranged
from 13.53-71.10 mg CE/100 g in raw flour to
55.16-76.41 mg CE/100 g in germinated flour.
Antioxidant activity also increased upon germination
from 132.28-193.58 µg AEAC/g in raw flour to
165.61-315.59 µg AEAC/g as analysed by the DPPH
method, and from 264.81-325.27 to 962.24-1215.73
µg AEAC/g by the FRAP method. Protein content
and protein solubility also increased upon
germination. Average protein content in germinated
flours of foxtail, barnyard and little millet was 16.32,
13.04 and 13.4% respectively. All the three
germinated millet flours were found to be good
sources of iron and zinc, ranging between 9.64-20.5
and 3.18-3.91 mg/100 g, respectively.

Bitter gourd
The process for bitter gourd RTS juice preparation
of acceptable colour, taste and flavor, without the
addition of chemical preservatives or sugar has been
optimized. The product has a TSS of 3.8 degree
Brix, acidity of 0.58% and pH of 2.90.

Bitter gourd RTS juice

Muskmelon
Muskmelon could be stored for 2 weeks at an
optimum temperature of 10°C, with only 4.2%
weight loss, while maintaining colour, firmness and
quality.
Pumpkin
Pumpkin rind is a good source of pectin, yielding
3.4% in fresh rind and 11.7% in dry rind of Arka
Suryamukhi variety. On an average the seeds
constituted 2.1% and the pulp 72.8% of the fruit
weight. The fresh pulp had a TSS of 9.20±0.79
°Brix, 1.45±0.18% starch, 8.19±0.08% total sugars,
5.06±0.60 mg/100g vitamin C; 1.71±0.05% protein;
0.24±0.09% fat; 27.00±1.43 mg/100g FRAP activity
and 51.10±2.95mg/100 g DPPH activity. The seed
oil content in commercial pumpkin was 49.90%

Protein solubility (g/100g) in raw and germinated
flour of millets (FM-foxtail millet, BM-barnyard
millet, LM-little millet)
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Macro and micro minerals in raw and germinated millet flours
Parameters

Raw
foxtail
millet

Germinated
foxtail
millet

Raw
barnyard
millet

Germinated
barnyard
millet

Raw
little
millet

Germinated
little
millet

P (%)

0.4

0.5

0.3

0.4

0.3

0.4

K (%)

0.3

0.5

0.3

0.4

0.3

0.4

Ca (%)

0.6

0.7

0.7

0.8

0.5

0.6

Mg (%)

0.6

0.7

0.3

0.4

0.4

0.5

S (%)

0.1

0.1

0.1

0.15

0.18

0.2

Fe (ppm)

63.2

205.3

61.4

131.3

72.7

96.4

Mn (ppm)

8.1

15.6

10.4

22.4

10.2

12.1

Zn (ppm)

27.8

31.8

35.6

38.6

37.1

39.1

Cu (ppm)

8.8

10.4

7.4

7.7

9.5

9.9

Development of biodegradable packages

characteristics. It is now being tested and validated
for storage studies with different fruits.

The process of development of biodegradable cup
packages from paddy straw with natural and
chemical additives at different time and temperature
combinations was optimised. The biodegradable
package developed had thickness of 50 mm and
density of 0.32 g/cm3; it also had good compression
and shear strength and less water absorption

Moringa
Leaf samples of 80 moringa germplasm collected
during rainy season were analysed for macro- and
micro-nutrient content. The range of different macro
and micro-nutrients in the dried leaves are:
phosphorus - 0.29-0.83%, K - 1.34-2.68%, Ca- 0.090.69%, Mg- 0.06-0.08%, S-0.15-0.31%, Fe-122.70395.80 ppm, Mn-63.40-661.60 ppm, and Zn-23.3069.30 ppm.
Pomegranate
Pomegranate lines/varieties vary widely with respect
to fruit weight and other parameters like rind
percentage, total phenols and antioxidant activity.
Twelve open pollinated lines of Bhagwa variety and
the Bhagwa mother plant were compared for the
extent of variation in various biochemical
parameters. The average fruit weight varied from
57 to 246 g, the rind varied from 32.1 to 43.7%.
The phenol content in the samples ranged between
208 to 345 mg/g. Thus, there is significant variation
even though one of the parents is common,
indicating high heterosis. The flavonoid content
ranged from 29 to 43 mg/g catechin equivalents, but

Biodegradable cup packages from paddy straw
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no significant correlation was observed between
flavonoid content and rind weight in the fruit peel
of samples.

3.5.2. Farm Mechanization
Tractor operated compost turner
A tractor operated compost turner for mixing the
compost was developed. A PTO universal joint
shaft is connected to the tractor PTO to draw power
to rotate the turning shaft through a gear box
by changing the direction of rotation. The turning
shaft is fitted with paddles to lift and mix the
compost. The turning shaft runs on the heap of
the compost to lift and turn the compost for
better composting. The machine can turn compost
to a height of 3-4 feet with operational width of
1.5 m. The operational speed for the machine is
1 km/h.

However, flavonoids are marginally higher in
samples where average fruit weight is below 100 g.
The DPPH radical scavenging activity and FRAP
antioxidant activity of the samples varied from 395
to 579 mg/g and 324 to 517 mg/g AEAC units,
respectively. Significant correlation was observed
between DPPH and FRAP values among the
samples. The high FRAP antioxidant activity
suggests that antioxidants from peel/ rind of
pomegranate are potential candidates for usage in
food industry in place of synthetic antioxidants. The
amount of á–punicalagin varied from 0.97 to 1.43
mg/ 100 mg peel, and â–punicalagin content (1.946
to 2.766 mg/ 100 mg) was higher than the á–
punicalagin in the samples evaluated.

Development of Tractor operated onion bulb
planter
Field experiments were conducted for the
development of tractor operated onion bulb planter,
to study the effect of four different planting
orientations viz., a) root portion up, b) root portion
down, c) horizontal and d) inclined. The growth
parameters namely germination percentage on 7th
and 15th DAP (days after planting) and plant height
on 15th and 30th DAP and yield were comparable in
all treatments, except in first treatment.

Effect of low and ultra-low dry storage on seed
quality
Seed storage study of 18 important horticultural
crops with 3 levels of moisture viz., recommended
(6-8%); low (3.5-6%) and ultra-low - (<3.5-4.5%)
revealed that seeds with low moisture levels
maintained original seed quality in all crops tested
after 48 months of storage at both temperatures.
Irrespective of moisture levels the seed quality was
maintained under both controlled (150C) and ambient
temperatures up to 48 months in the following crops:
tomato, ridge gourd, onion, coriander, watermelon,
pumpkin, bottle gourd and peas. Seeds with
recommended moisture levels were as good as low
moisture seeds in french bean, cowpea, pea and okra
after 48 months of storage under ambient
temperature whereas ultra-low moisture had affected
seed quality in these crops.

Development of pomegranate aril remover
A power operated pomegranate aril remover

Seeds with recommended moisture levels showed
significant reduction in seed quality after 48 months
of storage under ambient temperature in brinjal,
chilli, bitter gourd, papaya, marigold and china aster
whereas low and ultra-low moisture maintained high
seed quality. However, at controlled temperature of
150C these seeds maintained high seed quality. The
varietal variation for extreme seed desiccation was
found to be very negligible.

Pomegranate aril remover
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consisting of stationary drum, bouncers, rotating
polar grid, outlet for peel, lid, main frame, electric
motor and belt and pulley was designed which has a
capacity of 100 kg/h and 85-90% aril extraction
efficiency on freshly harvested pomegranate fruit
variety Bhagwa.

Arka Neelachal Raw Jackfruit Peeler
The abundance of kadua type of jackfruits in
southern rural and tribal parts of Odisha can be
exploited commercially to provide an additional
source of income to the tribal folks. However, this
is impeded due to the cumbersome process of
peeling its latex filled skin. To address this problem,
Central Horticultural Experiment Station (CHESIIHR), Bhubaneswar has developed a peeling
machine which is less cumbersome and efficient in
labour and time saving.

Arka Neelachal Fertree drill
A cost effective and labour efficient farm tool ‘Arka
Neelachal Fertree Drill’ has been designed and
developed by CHES (ICAR-IIHR), Bhubaneswar
and ICAR-IIHR, Bengaluru, for efficient
application of fertilizers in tree crops. The tool can
be attached to a power tiller and fertilizers can be
applied at requisite depth under different planting
densities. With this tool fertilizer can be applied for
more than 400 trees/day, under high density planting.
However, under low density plantation (10 m x 10
m), 200 trees (2 ha area) can easily be covered. This
is highly suitable for fruit trees, cashew, coconut and
other tree crops. The depth of fertilizer application
and application rate can be adjusted according to
the requirement. Its cost effectiveness is more than
200% and labour efficiency is more than 400%. The
tool will not only be effective in reducing the cost
of cultivation but also promote mechanization in
horticulture for efficient nutrient management.

The technology involves mechanised peeling of the
skin which is five times faster as compared to the
traditional peeling using knife. This hassle free and
quick method of peeling can process 4-5 kg weighing
jackfruit in less than five minutes. The design and
components of this machine was refined at Post
harvest department, ICAR-IIHR Bengaluru, the
Division of Post Harvest Technology & Agricultural
Engineering which further improved its efficiency
peeling efficiency to the maximum of 99.25%.

Fertree drill

Jackfruit Peeler
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3.6. Economics of production, Marketing and
Trade, Statistical Research and Computer
Applications in Agriculture
3.6.1. Economics of Production, Marketing and
Trade
e-NAM implementation in Andhra Pradesh
At Madanapalli, AP, analysis of Agricultural Produce
Market Committee (APMC) indicated only partial
implementation of recommended practices for eNAM trading. e-NAM farmers of tomato realized
around 28.79% higher net returns due to significant
reduction in marketing cost (-17.40%) and higher
price realization (9.49%). Analysis of Garret ranking
results indicated that non-awareness; absence of
online payment, inadequate market intelligence are
the major constraints in e-NAM implementation.
Particulars

e-NAM

Cost of
production
(Rs/q)
700.50
Marketing
cost (Rs/ac)
40268.00
Gross returns
(Rs/ac)
274166.67
Price
(Rs/q)
1496.67
Gross margin
(Rs/ac)
146005.37

Non-eNAM

The average dry chilli yield by sample farmers was
39.52 q/ha and per hectare figures for large,
medium and small farmers were 40.67, 38.45 and
39.46 q, respectively. The gross returns realized by
the farmers in Warangal district of Telangana was
Rs. 2,52,605/ha (Rs. 2,71,029, Rs. 2,41,925 and
Rs. 2,45,292 for large, medium and small farmers
respectively). The net returns realized by the sample
farmers were Rs. 92,144/ha and the per hectare net
returns of large, medium and small farmers were
Rs. 99,120, Rs. 91,656 and Rs. 86,079, respectively.
The B:C ratio of dry chilli cultivation was 1.58
(1.58, 1.61 and 1.54 for large, medium and small
farmers, respectively), indicating the profitability of
chilli cultivation to the farmers. Nearly 61.11% of
chilli producers sold the dry chilli through channelI, while 33.33% of farmers sold through channelII, the remaining farmers sold their produce directly
to the market intermediaries as a field sale.

% increase
or decrease

740.60

-5.41*

48750.17

-17.40*

247310.50

10.86*

1367.00

9.49*

113366.60

28.79*

The per quintal marketing costs incurred by
producer-seller for marketing of dry chilli was Rs.
2410.35 in channel-I, by the commission agent,
wholesaler and retailer in facilitating the marketing
of dry chilli in channel-I were Rs. 313.00,
Rs.1137.60 and Rs. 579.70, respectively. Per quintal
marketing cost incurred by the wholesaler and
retailer in the marketing of dry chilli in channel-II
were Rs.117.70 and Rs. 642.40 respectively. The
producers’ share in consumers’ rupee spent on
purchasing dry chilli was more in channel-I (57.73
%) compared to channel-II (62.12 %).

Input use efficiency in chilli cultivation

3.6.2. Statistics Research

The total cost of dry chilli cultivation incurred by
the farmers in Telangana was Rs.1, 60,461/ha (Rs.1,
29,511/ha spent on variable costs + Rs.16, 703/ha
on fixed costs + Rs.14, 245/- on marketing of
chillies). Large farmers spent higher cost (Rs.
1,71,909/ha) compared to small (Rs.1, 59,269/ha)
and medium farmers (Rs. 1,50,269/ha). Of the total
variable cost, cost of human labour was major cost.
Chilli cultivation is labour intensive, requiring 40
days of men and 254 days of women labour for onehectare of chilli cultivation. Operations like chemical
application, weedicide application and irrigation
were performed by men labour only.

MANOVA method to assess the efficiency of
rootstock treatment simultaneously based on
multiple traits in perennial crop long term
experiments
In Totapuri mango root stock trials based on four
different measures, PCA resulted in a combined score
of 132.22 for the significant (P<0.05) treatment for
Olur rootstock across eight traits for seven years
pooled data, followed by 113.34 for Turpentine. The
rootstock treatment Olur (average yield of 57.21
kg/tree over the period 2011 to 2018) was the best
with the precision gained as estimated by reduction
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in CV (%) which was in the range of 11.01% to
78.9%. Hence, this study calls for employing this
approach (robust against the presence of outliers) in
a designed field experiment in perennial crops. SAS
IML codes were built-in for analysis.

Biometrical studies in China Aster
Proximity analysis of parents (28) and hybrids (49)
of aster evaluated for quality and yield traits resulted
in seven distinct clusters with number of ray florets/
flower heads, flower head diameter, plant height and
stock length contributing 50% to diversity among
the 12 traits. Components of variance revealed that
selection based on phenotypic performance is reliable
due to narrow difference between GCV and PCV
estimates for yield related traits (weight of flowers/
plant, weight of 100 flowers (g), and no of ray
florets/flower head. A high heritability (>90%) for
these traits is also envisaged for effective selection
based on these traits in advance generations.
However, moderate heritability for traits like flower
head diameter, stalk length and number of flowers/
branch suggested that the environmental effects
constitute a major portion of the total phenotypic
variation and hence, direct selection for these traits
will be less effective. Further, moderate genetic
advance and genetic gain over mean was observed
for all the traits. Hence, the higher heritability
coupled with moderate to high genetic advance
values observed for these traits suggest that the
existing variability among the accessions with respect
to the traits is mainly due to additive type
of genes.

Non-parametric stability indices in crop varietal
release program
A rank based non-parametric index was suggested
to identify a line/genotype evaluated over years as
the best for varietal release, simultaneously based
on its superior performance coupled with stability
over all traits, instead of one or two traits. Based on
the weights for individual traits (data driven
approach) arrived, instead of assigning arbitrary
weights, best lines were identified. Efficacy of this
method was demonstrated to identify Okra GMS line
‘OKMSH-2’ as the top ranked (highest NP value of
1223.67) based on its stable performance for quality/
YVMV/yield traits. It is suggested to make use of
this method in varietal release programs, which can
be extended for MLT based varietal release. A Biplot
analysis of non-parametric stability measure
proposed in Okra based on combined index of various
traits has resulted in selection of best line ‘OKMSH2’, as against the analysis based on individual traits.
This new index proposed integrates data on
various traits like crop yield, quality and crop
protection traits in arriving at a superior line across
traits and stability.

Variance component analysis in jamun and
tamarind accessions

Statistical models to identify stress tolerant
indices of bell pepper genotypes

PCA with varimax rotation for 19 traits of jamun
accession resulted in highest communality estimates
of 0.91 for fruit weight, 0.79 for pulp weight and
0.76 for seed length. Diversity analysis of 316
tamarind accessions based on pod, seed, shell, fibre
pulp related traits resulted in 16 distinct clusters.
Among the lines evaluated for targeted traits, pod
length, pod weight and pulp weight, the maximum
genetic distance was observed between the
collections BF10 with B4/MZ22, which could be
exploited in further hybridization studies to inherit
these traits.

Statistical models were constructed to identify yield
influencing tolerant indices for 40 genotypes of bell
pepper evaluated based on yield under stress and
control conditions. They revealed that Stress
Tolerance (TOL) and Geometric Mean Productivity
(GMP) in control condition and Stress Tolerance
Index (STI) and Yield Stability Index (YSI) under
stress condition explained about 98.05% of the
variability. The holistic nature of the models was
tested by adopting tests of randomness and normality
with both the test statistics computed within the
acceptance region.
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Mobile app on fruit and vegetable crops
cultivation

3.6.3. Computer applications
Characterization database for pomegranate
germplasm
A database and web-based user interface was
developed for pomegranate characterization data.
The database consists of 40 tables for holding
passport information, characterization information
and the option codes for all the characters. The ‘Data
Entry’ page enables the user to select the character
options from dropdown menus and submit the same
to the database. The ‘Data Edit’ form facilitates the
users to update the varietal information. The ‘Data
Search’ page consists of dropdown menus for each
character. The options for one/ more character can
be selected from the corresponding dropdown menu
and submitted for database query. The accessions
having the selected characters will be depicted in a
table which can be exported to an Excel file. For
any given character, the frequencies of the various
categories of the character can be obtained in the
form of a pie chart.

Mobile app for cultivation of major fruits and
vegetables are integrated as single application for
smart phones which could be installed from Google
play store (https://play.google.com/store/apps/
details?id=com.FruitsVeg55) as also from the ICARIIHR website. This app provides crop management
solutions for major fruit and vegetable crops released
by ICAR-IIHR, Bangalore. The following features
are available in the mobile app:
• Technologies videos
• Success stories
• Crop cultivation and machineries
• Disease management
• Pest management
• FAQs
• Contact us

On clicking the name of an accession, the accession
details along with a small image for each character
can be viewed in a new web page. A link to the
passport data of the variety is also available. Upon
clicking the small image, a new web page opens with
a bigger version of the same image. The ‘Image
Upload’ page enables the user to select a variety and
upload images for all the characters of that variety.
The entire system has been developed in WAMP
(Windows Apache MySQL PHP) environment. The
web-based interface is available on the intranet of
IIHR.

ICAR-IIHR Mobile apps
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The crop production aspects viz., land preparation,
manure and fertilizers, sowing time, spacing, seed
rate, irrigation, yield, fertigation, harvesting and
post-harvest management etc., are available under
crop production link of the specific crop.

Decision Support System for horticultural crops
(okra and tomato)
Web application for crop management of okra and
tomato was developed at ICAR-IIHR using web
designing technologies for the interface along with
navigation menu for grouping contents in accessing
crop production, cultivation practices, crop
management and varietal information. The disease
and pest management module was designed with
dynamic contents as slider images in the applications.
This module provides the control measures for the
various diseases and pests affecting the crops by
displaying symptoms and management aspects.
These web applications are available at ICAR-IIHR
website and also at the URL http://
webapps.iihr.res.in. These applications are being
used by a large group of farmers and other
stakeholders for better crop cultivation.

The ‘Disease and Pest management’ link includes
various diseases and pests affecting the crops,
describing its symptoms and control measures to be
taken by the farmers for better management.
Information about machineries developed at this
Institute and being commercialized are also included
in this application. A query window for farmers
related to crop cultivation is available on specific
fruits and vegetables. All these farmers’ queries are
received and replied by Email by domain experts.
Further, ICAR-IIHR released varieties, other
promising varieties and hybrids and the IDM and
IPM strategies are also provided in the app.

Web application on okra crop management
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Karnataka. The reasons for spread and acceptance
of brinjal hybrids are higher yield (80-85% of farmer’s
opinion), good fruit quality (71-78%), resistance to
bacterial wilt (65-70%) and cluster bearing habit (5060%). Reasons for non-adoption of brinjal hybrids
are non-availability of quality seeds at their location
(75-84%) and more incidence of shoot and fruit borer
(65-73%). In case of chilli hybrid (Arka Haritha),
the major reasons for acceptance at Tamil Nadu and
Karnataka are high pungency (85-91%), attractive
dark green fruits (77-85%), higher yield (66-75%).
Reasons for non-adoption are availability of
commercial private hybrids (90-94%), nonavailability of seeds at their location (75-80%), local
consumer preference (60-70%) and higher incidence
of pest and diseases (50-58%).

3.7. Extension research
3.7.1.

Spread and acceptance of integrated
nematode management in tuberose and
integrated pest management on brinjal
shoot and fruit borer integrated
nematode (Meloidogyne incognita)
management practices in Arka Prajwal

Reasons for large scale adoption:
Arka Prajwal is a tuberose variety grown in a large
area of (>400 ha) with a high flower yield of 300
kg/day/ac and good spike length, fetching a good
market price of Rs.120-200/kg of flower. It is less
susceptible to pests and diseases (Sclerotium wilt).
Other advantages are high keeping quality of the
flowers with good fragrance and high essential oil
content (0.08-0.14%) (cost of concrete is about
Rs.30,000/kg), timely availability of planting material
and good demand for the flowers in the markets.
The reasons for non-adoption are lack of awareness
on ICAR-IIHR technologies, non-availability of
planting material in time, non-awareness about
profits, lack of processing units for the flowers and
ignorance about usage of bio-nematicides.

Spread and acceptance of marigold varieties
Farmers are growing rooted cuttings of Arka Agni
and Arka Bangara, which are multiplied and supplied
to farmers of Bellary, Gulbarga, Koppal and
Bagalkote districts. Market demand for Arka Agni
is better than Arka Bangara. The farmers are aware
of technologies such as pinching of buds, adopted
practices like use of plastic mulching and drip
irrigation once in three days. Harvesting is done once
in a fortnight, the yield being 3 to 4 kg/ plant and 12
to 13 tons/ acre. Rooted cuttings of marigold are
supplied in loose bundles in carton container and
about 25% of cuttings are damaged due to heat buildup during transportation. The total expenditure is
Rs.25,000 to Rs.30,000 per acre and marketed at
Rs. 30 to Rs. 40/kg of flowers mainly to markets,
temples, religious functions and distributed to
relatives and friends. About 25% farmers grew
marigold as intercrop in ridge gourd (Arka Vikram)
and pomegranate. Important constraints are lack of
awareness about AMC, growth promoters,
carotenoid extraction, lack of farm gate marketing
and high expenditure for packing and transportation.

Brinjal shoot and fruit borer technology
Reasons for adoption: The reasons for adoption
include awareness about the technology (60%),
simplicity of adoption of the technology (50%),
timely availability of inputs (40%), good
marketability of the produce (50%), costeffectiveness and eco-friendly and sustainable nature
of the technology (50%). The reasons for nonadoption are lack of awareness about the technology
(50%), non-availability of inputs in time (50%),
assumption that the IPM method is costly (50%),
insufficient demand for the produce (40%) and lack
of awareness about pesticide residues (60%).
Spread and acceptance of vegetable hybrids in
South India

3.7.2. An analysis on producer company model
towards providing broad based extension
services to horticulturists

The spread and acceptance of brinjal and chilli hybrids
released by ICAR-IIHR were studied based on the
seed distribution flow from ICAR-IIHR, KVKs. It
was observed that the brinjal hybrid “Arka Anand”
and chilli hybrids, “Arka Meghana” and “Arka
Haritha” were spread in Tamil Nadu, Kerala and

Rajaghatta Horticulture Farmers’ Producer
Company Limited
Personal information: Majority of the farmers are
old aged (51%), had either higher primary (37%) or
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of tomato, ridge gourd, bottle gourd, snake gourd,
bitter gourd, capsicum and beans are done by the
company. Technical backstopping is done by
Department of Horticulture, Government of
Karnataka and KVK, Hadonahalli. Market linkage
is provided with MORE, Zomato and Star Bazaar.
The company selects or elects office bearers once in
5 years.

higher secondary (37%) level of education, had small
land holdings (44%) and above Rs.2 lakhs of annual
transaction (40%) with the company. The company
has 50 self-help groups (SHGs) with each of 20 group
members. Local resource persons (LRPs) help
supervise the activities of the members pertaining to
agriculture.
Services provided by the company: Tomato,
gourds, capsicum, grapes, chrysanthemum and rose
were the horticulture crops served by the company.
The company is registered with SFAC and the
landholding support is extended by ICOVA Company.
Providing input supply and output marketing support
are the primary objectives of the company. The
company also extends custom hiring services to the
members, and covers 1000 farmers, including 200
women members, representing 32 villages of 4
mandals. The company obtained matching grants
from SFAC and Rs.5.0 lakhs revolving fund from
Department of Horticulture, Government of
Karnataka. Fertilizers, pesticides, mulch material,
drip systems are the inputs supplied. Procurement

Challenges and critical sources: Lack of building
infrastructure facilities, vehicles and lack of market
infrastructure were the challenges faced by the
company. Member cohesiveness, adequate supply
of inputs and market linkage were the critical
success factors.
Based on the analysis of performance of the
company, it is suggested that the company has to
improve the activities pertaining to credit
disbursement, value addition, market linkage,
selection/election of office bearers, ways of raising
fund, fixing the reserve fund, sharing of profit and
dovetailing of government schemes.
Market\Input linkage

Organizational structure
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3.7.3

effectiveness of message, timeliness, brevity,
simplicity and content specificity etc. The analytical
results revealed that the favorable parameters of
good video documentary as opined by farmers were
awareness creation, attractiveness, motivating action
and interest value; the favourable parameters as
expressed by officials were awareness creation,
content utility and motivating action.

Evaluation of digitally documented
ICAR-IIHR technologies

With an objective to assess effectiveness and
usefulness of digitally documented videos across the
stakeholders of social media, to generate baseline
information on level of awareness on ICAR-IIHR
interventions and to assess the constraints in use of
the media for dissemination of ICAR-IIHR
technologies, four short video documentaries were
produced. The same were uploaded to different
social media viz., ICAR-IIHR web page, YouTube,
Facebook page and WhatsApp.

The constraints in using the social media were also
studied. The results revealed that non-availability of
smart phones and non-availability of local language
documentaries were the first, second and third
ranked constraints among the farmers. Constraints
expressed by the officials were social media like
Youtube, WhatsApp messages of long duration
consumed more data. High cost of smart phones
and non-availability of all apps in rural areas.

Accordingly, a questionnaire was developed based
on 14 variables which pertain to the quality and
content of the four videos. The same has been shown
to 100 participants (50 farmers + 50 officials) and
data was collected on quality, usefulness,
Preference and constraints in using social media
Farmers
Smart phones – Apps. 2G, 3G – poor
connectivity in rural areas

Rank

Officials

Rank

I

Youtube, WhatsApp messages of long
duration consuming more data, paucity of time

I

Lack of accessibility to computers.

II

Not having Smart phones

II

Videos in local language

III

Inaccessibility of Apps

III

All Apps are not accessible

IV

Incomplete messages in videos and dependency
on other sources

IV

Availability of time to watch and apply

V

Non-availability of relevant messages
based on need

V

Suggestions for effective dissemination of horticultural messages through digital videos
Farmers

Officials

Documentation may be presented in local
languages

More hints on all production technologies to be
included

Duration may be increased

Location specific technologies are to be documented

All the documentaries to be presented in
KVK’s regularly

More facts should be incorporated

All the information of technologies shall be
displayed in videos

More success stories of farmers to be included

Availability of products should be clearly
mentioned in video

All the inputs are to be made available for the
stakeholders
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involved in harvesting and transporting the produce
to the market. Every day about 5-6 tons of guava is
transacted in the lean season and a maximum of 50
tons are transacted during the peak season. Lucknow
47, Allahabad Safeda, Banaras are the major white
guava varieties sold, whereas pink pulped guava
Arka Kiran, Thailand Pink and Lucknow 46 comprised 10-15% of the guava sold. The pink
guava varieties fetched Rs.10-20/kg higher price
than the white pulp guava varieties. The farmers
grade the produce as first and second grades and
do not use packaging material, except crates for
guava containing 20 kg each. The traders earn
approximately Rs.800-900/crate, if the buyers are
distant market wholesalers, an additional amount of
Rs.100-150/crate is earned on sale to distant market
wholesalers. If the traders transport the produce to
distant markets, they earn Rs.1200/crate.
Transaction payments are made immediately by the
distant market wholesalers, local traders pay either
immediately or on the next day. The average price
for guava is Rs.800-1000/crate during NovemberDecember, in peak seasons like March, April and
May, the price is Rs.300/crate and during AugustSeptember, the price is Rs.500/ crate. Of the total
produce,70 % of the guava is sold in various cities
in Tamil Nadu such as Trichy, Karur, Erode, Salem,
Perundurai, Coimbatore, Tirupur, Ooty,
Mettupalayam, Chennai, Virudhunagar, Sivakasi etc.,
and the remaining 30% to cities in Kerala such as
Thrissur, Calicut, Malappuram, Ernakulam, Manjery,
Thirur, Aluwa, Koduvelur. There is no export of
guava from Ayakudi market.

Assessment and refinement of ICAR-IIHR
technologies through farmers’ participatory
demonstrations:
Demonstration and study of impact of ICAR-IIHR
technologies in Eastern coastal regions.
Selected technologies in tomato (Arka Abhed; Arka
Rakshak), yard long bean (Arka Mangala), ivy gourd
(Arka Neelachal Kunkhi), teasel gourd (Arka
Neelachal Gaurav), mango (Arka Uday), guava
(Arka Kiran/Arka Rashmi), marigold (Arka Agni),
rose (Arka Swadesh (protected conditions) have
been demonstrated in related agro-climatic zones
of Odisha.
3.7.4 Ayakudi open market for fruits
The Ayakudi open market, which has been in
operation for more than 100 years, operates
throughout the year, in two timings - 6.00 AM to
11.00 AM and 3 PM to 11.00 PM. There are 400
traders in the market, no registration fee and the
market is open to any trader who wants to operate
as a member. There is no organizational pattern for
the market. There are 20 stalls and the remaining
traders can also transact in the open yard. Around
3000 farmers participate in selling their produce to
the local traders or to the distant market wholesalers.
Lack of land for market expansion, lack of restrooms
and lack of water facility and shed to shelter from
rains are the challenges faced by the traders and
farmers.
The guava from Ayakudi market is preferred for its
taste and quality. The farmers bring the produce by
two wheelers or four wheelers. Women labours are

Fruit bars made out of white pulp variety
Arka Poorna

Pink pulp guava variety Arka Kiran
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4. All India Coordinated Research Projects
losses were higher due to rotten, ripe, anthracnose
and over ripe fruits. At the retailers, level ripe and
anthracnose infected fruits caused damage to the
fruits.

All India Coordinated Research Projects on various
horticultural crops and one All India Network
Project on pesticide residues are in operation at
ICAR-IIHR. The details of the activities carried out
under different AICRPs during the period under
report are given below.

Papaya & Guava
The Bengaluru centre is working as National
Active Germplasm Conservation Sites for papaya
and Guava. The centre is involved in validating the
protocol of extending papaya seed viability under
different agro-climatic condition and also in
assessing the performance of different entries under
multi-location trial to find out the best performing
entry of guava.

All India Coordinated Research Project on
Fruits
All India Coordinated Research Project (AICRP)
on Fruits is coordinating and monitoring the
research and development, administrative and
financial activities of the mandated crops, namely,
banana, Citrus, grapes, guava, jackfruit, litchi,
mango, papaya and sapota and the 50 participating
centres. The coordinated research efforts are being
made for the generation of appropriate technologies
for different agro-climatic regions of the country
and also for effective dissemination to the
stakeholders. The ICAR-AICRP on Fruits aims to
achieve the goal of improving crop productivity
and the profitability of the stakeholders involved in
growing the mandate crops.

Banana
PHL in banana-Ney Poovan in summer was
15.80% consisting of field level (5.75%), wholesale
level (3.75%) and retail loss of 6.35%.
All India Coordinated Research Projects on
Arid Fruits
Custard apple

Mango

Thirteen varieties, 135 accessions of half sibs.
Balanagar , three varieties of Atemoya and five are
being maintained in the field gene bank. Surveyed
and collected eighteen annona accessions from
Chattisgarh, Jharkhand, Madhya Pradesh and
Rajasthan. Five custard apple varieties (Balanagar,
Raidurg, APK-1, Red Sitaphal, and Arka Sahan) have
been evaluated for its yield and proximate composition of which the Arka Sahan has registered the highest per plant yield of 22.90kg with the high TSS
(31.7°B) and less seeds as compared to other varieties. Out of 800 BC1 progenies of Arka Sahan evaluated, four progenies (1/1, 4/17, 7/23, 14/5) were identified for self fruitfulness.

In mango, under scion breeding trial, a total of
7605 flowers from 1428 panicles of Amrapali were
crossed with pollens of Vanraj and raised 29 F1
progenies. Similarly, in rootstock breeding trial, a
total of 4210 flowers of Vellaikolumban were
crossed with Turpentine and 440 flowers of Olour
were also crossed with Turpentine. Forty Six F1
progenies were raised from both the combination.
Mango flowering and yield attributes were
monitored in relation to weather parameters
prevailed during the year.
Post harvest losses (PHL) : Analysis of pooled
data for 2016-17 to 2018-19, indicated that the
post harvest losses in mango varied from 20%
(Dashehari in UP) to 30.90 % (Banganpalli in
Andhra Pradesh). The main causes of loss at the
farmers’ field level were over ripe, immature,
broken (mechanical injury), black spot and soiled
fruits. At the market level, ripe fruits and keel
consisting of small and malformed fruits were the
major causes of loss. Ripening and storage level

In the production experiment, it was found that the
25% replacement of RDF with chemical fertilizers is
feasible through application of 100g Bio-fertilizer
Consortium consisting of 10 9 to 10 10 CFU/g
of Azatobacter tropicalis, Bacillus aryabhattai
and Pseudomonas taiwanensis) + 100g AM fungi
(Mixture of three Glomus spp @ 100 spores / g of
substrate) incubated in 10 kg FYM for 48 hours per
71

Evaluation of promising clones of Citrus II
Mandarin: Three promising varieties/ Clones of
two year old mandarin (PDKV mandarin, Nagpur
Mandarin and Coorg Mandarin) were evaluated.
Plant height in Coorg mandarin, PDKV mandarin
and Nagpur mandarin ranged from 0.75 to 1.90 m.,
1.20 to 1.85 m. and 0.75 to 1.95 m., respectively.
Further the maximum union girth was noted in
PDKV mandarin (15.3 cm), while lowest in Nagpur
mandarin (5 cm). The PDKV mandarin recorded
maximum scion girth of 10.6 cm; however it was
lowest in Nagpur mandarin (3.6 cm). Similarly,
maximum stock girth was found in PDKV
mandarin (13.9 cm).

plant without affecting fruit yield and fruit quality in
Arka Sahan.
Pomegranate
Nine USDA pomegranate collections have been
characterized based on the Bioversity descriptors.
46 selected progenies (OP Bhagwa, Bhagwa xDFx
Nana and EMS derived mutants) were evaluated in
replicated yield trial, A1/14, A 5/2 and A 3/13 were
found to be promising in terms of fruits size(>250g)
and quality.
Planted two entries from Solapur to assess the
performance under multi-location trial.
Citrus

Evaluation of promising clones of CitrusGrapefruit : Flame seedless recorded maximum
height of 1.95 m, while lowest in Foster (0.89 m).
The union girth was ranged from 6.31 to 12.23 cm.
The maximum union girth, stock girth and scion
girth was noted in Red Blush (12.23 cm, 11.84 cm
and 10.72 cm, respectively) followed by Star Ruby
(11.84 cm, 11.37 and 10.53 cm, respectively), while
canopy spread has shown similar trend across the
treatments.

Clonal Selection – Coorg mandarin : Among the
20 clones evaluated, clone-8 was found to be
promising with respect to the average fruit weight
(168.3 gm), fruit yield (26.72 Kg), juice percent
49.2% and ascorbic acid content (29.08 mg/100 ml
of juice)

Litchi
Improving bearing potential of litchi through
girdling of branches : The flowering was
observed during first week of September, while
fruit set was noted during end of September. The
results indicated that 4 mm wide girdling required
maximum healing period of 138.30 days, while 2
mm girdling required minimum period of 119.28
days. The maximum flowering was noted in trees
with 4 mm girdling (74.29%) followed by 2 mm
girdling (38.34%). The initial fruit drop revealed
similar trend across the treatments.

Clone -8
Evaluation of promising clones of Citrus : Nine
high yielding clones viz. N-4, N-28, N-34, N-43,
N-51 (ICAR-CCRI, Nagpur), M-181 (Akola),
CRS-4 (Tinsukia) and Clone-11 (CHES, Chettalli)
of mandarin were evaluated for growth and yield
attributes. The clone M-181 was found to be
superior among others with respect to total yield
(19.23 kg), average fruit weight (137.53 g),
number of fruits per tree (159) and fruit quality
(TSS - 10.4°Brix, juice percent - 51.2%, titrable
acidity - 39%).

All India Coordinated Research Projects on
Vegetable Crops
Chilli
Yield loss assessment due to Chilli leaf curl virus
disease in Chilli : The results have indicated that
plant growth was significantly affected by ChLCV
infection. Other characters such as fruit length,
fruit width and yield per plant were also
significantly reduced at different stages of infection.
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The per cent yield loss drastically reduced as early
stage of infection and yield loss ranging from 32.14
to 98.93% was noticed.

determinate and 16 were indeterminate. Variability
was observed for twining tendency like no twining
(11), slight twining (28), intermediate (16) and
pronounced twining (26). Germplasm lines showed
leaf colour variability like pale green (19),
intermediate (21) and dark green (41). Four lines
viz., IIHR-23, IIHR-26, IIHR-32 and IIHR-120
showed field resistance to mosaic, root rot,
Cercospora leaf spot and rust.

Watermelon & Muskmelon
AICRP Initial evaluation trial of watermelon :
A total of 5 entries under AVT-I and 6 entries
under IET watermelon hybrid trials and 6 entries
under IET muskmelon hybrid trial have been
conducted.

Garden pea

DUS testing in watermelon and muskmelon : A
total of 8 VCK of watermelon and 2 entries of
muskmelon have been tested during summer season
of 2019.

Totally 55 germplasm lines were evaluated for
various yield and yield attributing traits. Number of
pods per plant ranged from 5.2 (IIHR-778) to 60
(IIHR-703), Pod yield per plant ranged from 15.8g
(IIHR-476) to 87.5g (IIHR-770), Pod length
ranged from 2.83cm (IIHR-700) to 10cm (IIHR775) and pod width ranged from 0.53cm (IIHR703) to 2cm (IIHR-770). Pod maturity ranged from
45 to 80 days. Maximum pod length was observed
in IIHR-775. Among the germplasm evaluated, two
were afila type (IIHR-779, IIHR-780). Variability
for pod colour was light green (20), green (30) and
dark green (5). Variability was observed for fresh
seed colour like creamy (35), green (19) and
yellow (2). Seed mottling was observed in 17 lines
and mottling was absent in 38 lines. 100 seed
weight ranged from 4g (IIHR-703) to 25g (IIHR772).

Germplasm Evaluation
French bean
One hundred sixty nine germplasm lines were
evaluated for yield and yield attributing traits. Out
of them, 115 lines were bush and remaining 54
lines were pole types. In addition, 150 lines were
having stringed pods and 19 lines were stringless.
Pods were yellow (7) purple (15) green with pink
pigmentation (1); green pods with purple
pigmentation (1); pink pods (2); pale green (72)
green (66) and dark green (5). Pod width ranged
from 0.8 to 1.3 cm. 108 lines was flat and
remaining 61 lines were round poded. The
treatments were highly significant for all the traits
studied. Number of pods per plant ranged from 637 (IIHR-21). Pod yield per plant ranged from 37262 g (IIHR-295). Four lines viz., IIHR-3, 17, 22
and 23 showed field resistance to rust, bacterial
blight and yellow mosaic.

Onion
In Kharif-IET trial, three lines, namely OA-18-02
(341.26 q/ha), OA-18-10 (321.12 q/ha) and OA18-08 (309.89 q/ha); in AVT-I trail, three lines
namely OB-18-13 (381.26 q/ha), OB-18-09
(361.12 q/ha) and OB-18-11 (356.28 q/ha) and in
AVT-II trail, three lines namely OC-18-39 (410.38
q/ha), OC-18-24(387.26 q/ha) and OC-18-26
(370.21 q/ha) gave significantly higher yield than
other lines.

Cowpea
Eighty one germplasm were evaluated and
maintained. Number of pods per plant ranged from
16 (IIHR-35) to 46 (IIHR-17), 10 pod weight was
maximum (137.5 g) in IIHR-47 and minimum
(13.5g) in IIHR 88A. Pod yield per plant ranged
from 36.3g (IIHR-22) to 252.5g (IIHR-47). Pod
length was maximum (38cm) in IIHR-241 and
minimum (9.6cm) in IIHR-3. Pod width ranged
from 0.5 cm (IIHR-109) to 1.23cm (IIHR-13).
Among eighty one germplasm lines 65 lines were

In Late Kharif trial, two lines, namely OLK-1828 (385.12 q/ha) showed highest yield followed by
lines OLK-18-24 (370.17q/ha) gave significantly
higher yield than other lines.
In Rabi-IET trial, three lines, namely OA-1803(481.54 q/ha), OA-18-01(450.85q/ha and OA18-13 (444.03 q/ha); in AVT-I) trial, three lines
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namely OB-18-56 (460.59q/ha), OB-18-70
(437.36.12 q/ha) and OB-18-72 (418.27 q/ha) gave
significantly higher yield than other lines.

yield potential of these two hybrids were at par
with each other.

Carrot

In Varietal evaluation Trial (IET), among 5 entries
tested, highest root yield of 123.34g and plant
biomass of 205.8g was observed in 2018/
RADVAR- 2 compared to the check Japanese
White (72.74 g).

Raddish

Out of 7 lines evaluated during Rabi season, check
variety Pusa Rudhira (274.40 q/ha) gave highest
root yield followed by the entries IPC-3 (266.75 q/
ha) and VRCAR-186 (264.42q/ha) gave higher
yield than other lines.

Survey for emerging diseases in farmers’ fields:
Survey conducted for incidence of diseases in
vegetable crops under farmer’s practices has
indicated the disease incidence varied from season
to season in around Bengaluru. Bitter gourd crop
showed highest incidence of Tomato leaf curl New
Delhi virus (ToLCNDV) 19.2% and 43.5%
followed by Cucurbit aphid borne yellows virus
(CABYV) a new polerovirus (2.0% and 26.4%),
Watermelon bud necrosis virus (WBNV) 3.7% and
incidence of Powdery mildew (11.8%). In tomato,
highest incidence of tomato leaf curl disease caused
by Tomato leaf curl Bangalore virus (ToLCBV)
(21.7% and 56.3%), followed by late blight
(35.3%), spotted wilt disease caused by Groundnut
bud necrosis virus (GBNV) (6.5% and 13.5%), and
potyvirus (11.5% and 24.5%). Tomato big bud
disease caused by phytoplasma was noticed upto
8.5%.

Ridge gourd
Out of 21 lines, IIHR-136 was identified as male
sterile and IIHR-154 as hermaphrodite line. Seeds
of all the 21 lines were multiplied for further
evaluation.
Out of six entries tested in Ridge gourd varietal
(IET) trial, two entries namely, 2017/RIGVAR1(190q/ha) and 2017/RIGVAR-2 (175.07q/ha)
recorded highest yield.
In Ridge gourd Hybrid (IET) trial, out of seven
entries tested, three entries namely, 2018/RIGHYB7 (308.44 q/ha) followed by 2018/RIGHYB-2
(284.22q/ha) and 2018/ RIGHYB-1(273.66)
recorded highest yield. In Ridge gourd Hybrid
(AVT-I) trial, out of four entries tested, two entries
namely, 2017/RIGHYB-2 (241.59q/ha) followed by
2017/RIGHYB-5(190.56q/ha) recorded highest
yield.

All India Coordinated Research Project on
Floriculture

Bitter gourd

Gladiolus: Arka Manorama has been
recommended for Zone 4 and Arka Naveen for
Zone 4 and 6.

In Bitter gourd hybrid (AVT-I) trial, out of five
bitter gourd hybrids evaluated, two entries namely,
2017/BIGHYB-10 (215.49q/ha) and 2017/
BIGHYB (207.99q/ha) have recorded maximum
yield.

Crossandra: Two varieties Arka Shreeya and Arka
Shravya have been recommended for 3 zones viz.,
5, 6 and 8.

Pumpkin

Gerbera : Varieties Arka Ashwa and Arka Nesara
have been presented to take up the trials in 5
centers.

In Varietal trial (IET) seven entries (2018/PMPK/
VAR-1, 2, 3, 4, 5 6, 7) were tested along with
commercial check. Among the varieties, Variety-3
and Variety-4 had higher yield potential (19.5t/ha).
Variety-3 had short vine types with higher fruit set
and early maturing. In Hybrid trial (AVT-I) seven
entries (2018/PMPK/HYB-1, 2, 3, 4, 5, 6, 7) were
tested along with commercial check. Hybrid-3 and
Hybrid-4 had higher yield potential (22.3t/ha). The

Marigold : In marigold, Arka Bangara, Arka
Bangara-2 and Araka Agni have been
recommended for commercial cultivation based on
three years multi-location trial. Arka Bangara has
been recommended to Zone 5. Arka Agni was
recommended to Zones 1,2, 5, 7 and 8 while Arka
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Bangara-2 was recommended to zones 1,2,4,5 and
8. In French marigold varieties, IIHRfm-1 (Arka
Honey) and IIHRMo-2 (Arka Pari) have been
recommended to zones 1,5,7 and 8.

various fungicides tested, application of
Trifloxystrobin 50 WG (1g/l) and Azoxystrobin
23% SC( 0.5ml/l) at 15 days interval were found
very effective against Alternaria sp. with 4.90 and
6.69 PDI, respectively, against 44.78 PDI in
control.

China aster : In China aster, variety Arka Archana
has been recommended for zones 5, 6 and 8. In
Arka Kamini variety, phenophase based fertigation
with 180:120:60 Kg NPK/ha/year (RDF), in three
equal splits at vegetative phase, bud phase and at
flowering phase resulted the highest flower yield of
10.20 t/ha and an increase in flower yield by
22.86% over the conventional practice.

All India Coordinated Research Project on
Medicinal and Aromatic Plant and Betelvine
Germplasm maintenance and characterization:
A total of 111 germplasm are being maintained
including three Piper species. Fifty six germplasm
was evaluated for total chlorophyll(mg/g) content.
Lowest total chlorophyll was recorded in Mahoba
Bangla (0.469 mg) and highest was observed in
Kapoori (TN) (1.817 mg) followed by Kariyele
(1.763 mg) and Lakkavalli (1.701mg).

Chrysanthemum : In Chrysanthemum, variety
Arka Chandrika for zone 1, Arka Kirti for zones 1
and 4, Arka Pink Star for zones 2, 4, 6, and 8 and
Arka Usha Kiran for zone 1 have been
recommended.

Thirteen hybrids and thirty nine germplasm lines
were assessed for its antioxidant activity through
FRAP assay. FRAP activity in mg/g equivalent to
standard ascorbic acid showed wide variation from
35.1 (Meethapan) to 265.8 (Bangla) (MP). The
clones Bangla Nagaram, Gachipan and Kali Bangla
also recorded higher FRAP activity (234 to 238).

Crop Protection
Integrated management of leaf blight in
tuberose: To study the efficacy of fungicides for
the management of leaf blight in Tuberose, a field
trial was taken up. Blight incidence was 12.82 %
in T7 (Azoxystrobin 23% SC 0.5ml/l) and 17.73 %
in T4 (Difenconazole 25% EC 0.5ml/l) compared
to 25.82% in T1 (Control). There was no
significant difference in flower yield among
treatments, though maximum flower/spike 43.26
was in T5 (Tebuconazole 25 EC 1g/l) and 43.12 in
T7 (Azoxystrobin 23% SC 0.5ml/l).

Hybridisation and evaluation of Hybrids:
Thirteen inter varietal crosses, four crosses between
varieties and hybrids and eight inter-hybrid crosses
were carried out. The germination per cent in 30
crosses ranged from 42.24. (IIHR BV 96 /
Dobbespet Ambadi) to 91.84 % (IIHR BV 74 /
Dobbespet Ambadi and Hy 07-36/Hy 06-4). In the
crosses with Piper colubrinum the germination
ranged from 45.81 (IIHRBV67/P. colubrinum) to
82.3% (Sirugamani-1/P. colubrinum). Around 850
hybrid seedlings were raised from different crosses

FRAP activity (mg/g)

Evaluation of new molecules for the
management of Alternaria blight in Marigold:
Field trial for the management of marigold blight
caused by Alternaria sp. was carried out. Among

Variability in FRAP activity in Betelvine germplasm
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Chitradurga, Dharwad, Belagam, Hubli, Gadag,
Koppal, Haveri and Chamrajanagar.

and are being established in polybags under
polyhouse.
IIHRPBH 09-16 is female hybrid produces very
attractive elliptic light green leaves resembling
Kapoori type. It registered high leaf yield (350
leaves/vine) with resistance to powdery mildew and
field tolerance to leaf spots consistently over four
seasons. This is under multi-location testing.

All India Network Project on Pesticide Residues
Method validation
Method validation was carried out for analysis of
pesticides in different fruit and vegetables and milk
using with different instruments. The details are
presented in the following table.
Persistence of residues of following pesticides was
studied on various fruit and vegetable crops, by
conducting supervised field trials. The pesticides
were applied at recommended(X) and double the
recommended (2X) doses. The results are
summarized below.
Persistence of residues of following pesticides was
studied on various fruit and vegetable crops, by
conducting supervised field trials. The pesticides
were applied at recommended (X) and double the
recommended (2X) doses. The results are
summarized below:

All India Coordinated Research Project on
Mushrooms
Advance Varietal trial -1 of high yielding
varieties/strains of Oyster Mushroom (Pleurotus
spp) on either Wheat or paddy straw: Seven
different strains of Oyster Mushroom (Pleurotus
spp) were evaluated.
All India Coordinated Research Project on
Energy in Agriculture & Agro-based Industries
Energy management and Auditing (EMA)
component: Energy auditing was carried out in
onion cultivation in 19 villages of Chikamagaluru,
S.No

Analytical method validated

Instrumentation

1.

Organochlorines and chlorpyrifos in Milk

GC

2.

Mancozeb in Chilli

GC-MS

3.

Fosetyl Al in Citrus

LC-MS/MS

4.

Indaziflam in Grapes

LC-MS/MS

Crops

Pesticide

Half-life
(days)

Residue
persistence (days)

X

2X

X

2X

Mancozeb 52.6% + Hexaconazole 2.4%
WG (UPF 209b)

4.3

5.9

20

25

Mancozeb 52.6% + Hexaconazole 2.4% WG
(UPF 209b)

9.5

9.5

10

15

Mancozeb 52.6% + Hexaconazole 2.4% WG
(UPF 209b)

7.9

9.0

20

25

Tomato

Novaluron + Lambda cyhalothrin

1.6

2.1

7

10

Soil

Novaluron + Lambda cyhalothrin

107

164

60

60

Water

Novaluron + Lambda cyhalothrin

53

57

50

50

Chilli
Soil
Water
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Cucumber
Soil
Water
Tomato

Azoxystrobin 4.7% + mancozeb 59.7% +
tebuconazole 5.6% WG (GPF 215)

2.4

3.1

7

10

Azoxystrobin 4.7% + mancozeb 59.7% +
tebuconazole 5.6% WG (GPF 215)

67

80

60

60

Azoxystrobin 4.7% + mancozeb 59.7% +
tebuconazole 5.6% WG (GPF 215)

74

90

60

60

Tebuconazole 430 SC

2.2

2.9

15

20

5

5.3

15

20

Azoxystrobin 8.3% and mancozeb 66.7%
(Avancer Glow)

7.8

8.5

30

30

Tebuconazole 50% + Trifloxystrobin 25% WG
(Nativo)

1.9

2.4

10

15

Flubendiamide 90 + deltamethrin 60 SC
(Fame Quick)

2.9

3.3

15

20

Flubendiamide 240 + thiachloprid 240 CS
(Belt Expert)

5.2

5.2

20

20

Propineb 61.3% + trifloxystrobin 3.5% WG
(Flint pro)

4.8

6.3

20

25

Flubendiamide 240 + thiacloprid 240 SC
(Belt Expert)

6.7

6.8

20

25

Tebuconazole 430 SC

4.8

4.9

25

30

-

-

3

3

Flubendiamide 90 + deltamethrin 60SC
(Fame Quick)

Okra

Cucumber
Pomegranate

Cashew

Beta cyfluthrin 90 + imidacloprid 210 OD

Citrus

Thiamethoxam 12.6% + Lambda cyhalothrin
9.5% W/W ZC (Alika 247 ZC)

5.0

5.6

7

10

Fluopicolide 4.44 % + fosetyl Al 66.67%
WG (profiler)- 2nd Season (soil application)

-

-

-

-

Spirotetramat 150 OD

4.9

6.5

10

20

Beta cyfluthrin 90 + imidacloprid 210 OD

9.0

9.7

20

25

-

-

-

-

Indaziflam 500 SC (Alion)- 2nd Season
(soil application)
Banana

Fluopyram, fluopyrambenzamide and tebuconazole 8.1

8.1

30

30

Grapes

Imidacloprid

17.4

17.8

27

34

-

-

-

-

12.7

13.6

25

30

15

28

10.8

11.9

Indaziflam 500 SC (Alion) - 2nd Season
(soil application)
Mango

Sulfoxaflor 24% SC
Thiamethoxam 25% WG
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5. Transfer of Techology
The Institute has a multi-dimensional approach
in extension for effective transfer of technologies to
farmers/stakeholders. Accordingly, during the year
2019, ICAR-IIHR, Bengaluru, organised need
based advanced trainings on horticultural
technologies and large scale demonstrations. It has
also disseminated and popularized various
technologies through mass media, group
approaches, exhibitions, field days, interfaces,
seminars, stakeholders meet, interaction meetings,
consultations etc. The Agricultural Technology

Information Centre (ATIC) at the Institute also
provided extension services through its single
window concept.
Dissemination and popularisation of
technologies was also taken up by ICAR-IIHR
Regional Stations at Chettalli and Hirehalli in
Karnataka, Bhubaneswar in Odisha and KVKs at
Hirehalli in Tumakuru district and Gonikoppal in
Kodagu district of Karnataka, details of which are
given below:

5.1 Trainings
5.1.1 ICAR-IIHR, Bengaluru
Types of training

No. of trainings

No. of participants

On-Campus

47

1188

Off-Campus

23

728

Total

70

1916

5.1.2. CHES, Bhubaneswar
Types of training

No. of trainings

No. of participants

On-Campus

05

170

Off-Campus

07

345

Total

12

515

5.1.3. CHES, Chettalli
Types of training

No. of trainings

No. of participants

On-Campus

01

30

Off-Campus

01

2

Total

02

32

5.1.4 KVK, Gonikoppal
Types of training

No. of trainings

No. of participants

On-Campus

28

1201

Off-Campus
Total

22
50

1137
2338

78

5.1.5 KVK, Hirehalli

Type of training

No. of trainings

No. of participants

On-Campus

16

638

Off-Campus

30

1069

Total

46

1707

5.2 Demonstrations (Details in annexure-II)
Place

Mode of demonstration

No

ICAR-IIHR

Field demonstrations

482

Technology demonstrations In NE states
– Assam
– Tripura
– Nagaland

13

Field days

12

On farm trails

78

CHES, Bhubaneswar

Field days

03

CHES, Hirehalli

Field days

01

KVK, Hirehalli

Field days

03

KVK, Gonikoppal

Front line demonstrations

106

Field days

01

5.3 Farmer’s-Scientists Interface Meetings
Organizations

No. of meetings

No. of participants

ICAR-IIHR, Bengaluru

09

550

CHES, Bhubaneswar

1

250

KVK, Gonikoppal

11

436

Total

21

1236

5.4 Exhibitions
Organizations

No. of exhibitions

ICAR-IIHR, Bengaluru

24

CHES, Bhubaneswar

12

CHES, Chettalli

01

CHES, Hirehalli

05

KVK, Hirehalli

02

KVK, Gonikoppal

04
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5.5 TV and Radio Programs
Scientists of the Institute presented radio and television programs on the technologies developed by the
Institute and other related topics in horticulture.
Type of Program

No. of programs

Radio

29

Television

32

5.6 Agricultural Technology Information
Centre (ATIC)

5.7

Vegetable Breeder seed production
programs and seed village concept

An income of Rs. 56.34 lakhs was generated
during January to December 2019 through the sale
of technology products, publications and other
services. Agricultural Technology Information
Centre (ATIC) was visited by 4334 stakeholders
consisting of growers, entrepreneurs, trainees and
students. Further, about 908 telephone/internet
queries regarding crop cultivation, availability of
technology products, research literature, training
programs, pest and disease problems in crops were
answered.

Vegetable seed Production unit
During the year 2019, Breeder Seed and Truthful
Label seed production programs were organized
both at IIHR campus and in farmer’s field under
Seed Village Concept. During this period a total
quantity of 2787 kg seeds was produced out of 31
vegetable varieties including hybrids in kharif
season. The seed production programme in rabi
season is expected to provide around 15000 kg seeds
out of 60 vegetable varieties/hybrids.

Vegetable seed production at farmer’s fields
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Seed Village Concept Success story
In order to meet the increasing demand for seeds of
IIHR varieties and hybrids, large scale seed
production programs have been undertaken in
Davanagere, Haveri, Bengaluru Rural and
Chikkaballapur districts of Karnataka state under
seed village concept. Under this program, a total
quantity of 2000 kg seeds was produced
during kharif season and around 13000 kg seed is
expected from rabi season program. This
programme was highly successful thus the institute
is able to meet the demand for seeds from farmers,
KVK’s, public and private organizations.
Vegetable seed production at farmer’s field

5.8 Sale of Quality Seeds and Planting Material
5.8.1 ICAR-IIHR, Bengaluru

the year 2019, a total quantity of 9209.27 kg
vegetable seeds was sold to public and private sector
organizations and farmers.

During this period revenue of Rs. 1.3789 crores was
earned under RFS - vegetable and flower crops.In
Crop

Variety & Quantity sold (Kg)

Tomato

Arka Saurabh (38), Arka Vikas (7.474), Arka Meghali (0.15),
Arka Alok (0.01), Arka Abha (0.01), Arka Rakshak [F1] (100.017),
Arka Samrat [F1] (40.914), Arka Samrat [F1] (14.205)

Chilli

Arka Lohit (3.426), Arka Suphal (12.195), Arka Khyati [F1] (13.901),
Arka Meghana [F1] (20.809), Arka Haritha [F1] (25.193), Arka Swetha [F1]
(1.22), Arka Abhir (1)

Capsicum

Arka Basanth (0.025), Arka Gaurav (0.025)

Brinjal

Arka Kusumakar (0.155), Arka Shirish (0.15), Arka Nidhi (3.541),
Arka Neelkant (0.1), Arka Harshitha (24.337), Arka Keshav (7.692),
Arka Anand [F1] (7.974)

Water melon

Arka Manik (3.018), Arka Muthu (23.834)

Roundmelon

Arka Tinda (10.22)

Muskmelon

Arka Jeet (0.05), Arka Siri (2.9275)

Pumpkin

Arka Suryamukhi (70.982), Arka Chandan (13.25)

Bottle gourd

Arka Bahar (87.835), Arka Harit (5.97)

Ridge gourd

Arka Sujat (0.15), Arka Sumeet (0.15), Arka Prasan (193.29),
Arka Vikram [F1] (190.435),

Okra

Arka Anamika (1080.63), Arka Nikita [F1] (253.317), Arka Abhay (8.6),
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Onion

Arka Kalyan (450.63), Arka Niketan (112.682), Arka Pragathi (165.2),
Arka Bindu (108.18), Arka Bheem [Synth] (285.285), Arka Ujjwal (23.15),
Arka Laliman [F1] (177.529), Arka Kirthiman [F1](117.31),

Radish

Arka Nishant (58.76)

Cowpea

Arka Suman (159.061), Arka Garima (287.125), Arka Samrudhi (2.1),

Yard long bean

Arka Mangala (839.11)

Garden pea

Arka Ajit (0.15), Arka Karthik (29.6) Arka Priya (14), Arka Apoorva (36.9),
Arka Pramodh (5), Arka Uttam (1.6),

French bean

Arka Arjun (1360.34), Arka Komal (0.6), Arka Suvidha (105.993),
Arka Anoop (0.51) Arka Sukomal (78.15)

Dolichos

Arka Sharath (1109.06), Arka Jay (106.99), Arka Amogh (187.1),
Arka Sambhram (45.42), Arka Swagath (49.38), Arka Prasidhi (12.95),
Arka Visthar (46.56), Arka Adarsh (133.52)

Veg. Amaranth

Arka Suguna (98.302), Arka Arunima (35.48),
Arka Varna (0.21), Arka Samraksha (0.81),

Palak

Arka Anupama (226.905)

Coriander

Arka Isha (507.06)

Total

9209.27 kg (78 varieties / 23 crops)

Ornamental and Medicinal crop seed/planting material production:
Seeds/planting material of major ornamental crops
viz., rose, tuberose, gladiolus, crossandra, china aster,

chrysanthemum and 45 various medicinal crops were
produced and distributed during 2019.

Crop name

Quantity

Crop name

Quantity

China Aster seedlings

2300 nos

Rose Budded Plants

5137 nos

Tuberose bulbs

3008 kg
321 kg

China Aster seeds

20 kg

Gladiolus corms ‘A’ grade

8419 nos

Tube rose mother bulbs

Gladiolus corms ‘B’ grade

6549 nos

Chrysanthemum rooted cuttings

3680 nos

Gladiolus corms small

850 nos

Jasmine plants

214 nos

Flower seed kit box

298 nos

Gladiolus cormels

33 kg

Crossandra rooted cuttings

42516 nos

Gerbera plants

55 nos

Marigold unrooted cuttings

43010 nos

Arka urban horti kits

564 nos

Marigold rooted cuttings

51583 nos

Medicinal plants

5107 nos

Marigold seeds

0.286 kg

Medicinal plant seeds

82

891 kg

5.8.2 CHES, Chettalli
Planting Material

Sold
(Nos.)

Amount
(Rs.)

Planting Material

Coorg Mandarin

11161

669660

Avocado (Grafted)

4029

Avocado seedlings

Sold
(Nos.)

Amount
(Rs.)

Ramphal

178

7120

402900

Egg fruit

119

3570

615

30270

Garcinia

80

3200

Passion Fruit (Seedlings)

509

15960

Rose

398

19900

Dragon

1529

61160

Hibiscus

429

21450

Malayan Apple

675

23625

Khazi lime

256

15360

Karonda grafted

1190

74550

Litchi Airlayered

105

18375

Karonda Seedling

487

19480

Velvet apple

15

450

Carambola

412

16480

Pepper cuttings

537

8055

Seedless Lime

1382

82920

Kokum

151

6040

Teasel gourd

5127

102540

Grape fruit

387

23220

Soursop

1050

105000

Pummelo

34

2040

Rose apple

514

17990

White Sapota

59

1770

Sevillie lemon

227

13620

Papaya

191

1910

5.8.3 CHES, Hirehalli
Plant material

Quantity sold (kg)

Siddu Jackfruit Grafted Plants

1679

Avocado Plants

1244

Dragon Fruit Cuttings

6490

Passion Fruit Seedlings

2103

Sour soup Seedlings

1436

5.8.4 KVK, Gonikoppal
Plant material

Variety & Quantity (Nos.)

Coffee Seedlings

CXR (2507), 274 (6106), Dwarf Robusta (1160)

Arecanut

Tirtahalli (2998)

Pepper cuttings

Arka coorg excel (9789), Paniyur - 1(4358),
Paniyur - 5(551), Paniyur - 8 (10), Vijay (607)
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5.9 Supply of Farm Machinery
A revenue of Rs. 1.92 crores was generated by the supply of the following machineries/drawings to
various firms.
Technology transferred

Name of the firm/organization

ICAR-IIHR designed and developed Fruits and
Vegetables vending van (16 Nos.)

FPOs in Chikkamagaluru, Davanagere, Raichur,
Tumakuru, Gulbarga, Koppal, Chamarajanagar,
Gadag, Bijapur, Bidar under Sujala III,
Department of Horticulture, Govt. of Karnataka

ICAR-IIHR Fruits and vegetable vending van
(01 No.)

HORTICORP, Thiruvananthapuram, Government of
Kerala

Mushroom spawn machinery
(01 No.)

Krishi Vigyan Kendra, Mudigere, Chikkamagaluru,
Ramakrishna Mission Ashrama Sargachhi,
West Bengal

Solar energy based autoclave

Ramakrishna Mission Ashrama, Sargachhi KVK,
Mudigere, Chikkamagaluru, KVK Periyavaram,
Nellore Dt., Andhra Pradesh

ICAR-IIHR hot water treatment unit

Krishi Vigyan Kendra Mahisapat, Dhenkanal (Dt),
Odisha state

Mushroom spawn machinery (01 No.)

KVK Periyavaram, Nellore Dt., Andhra Pradesh

5.10 Sale of Mushroom Spawn and its Impact
5.10.1 ICAR-IIHR, Bengaluru
Item

Quantity (Kg)/Nos

Revenue generated (Rs.)

Mushroom spawn

36126 kg

24,00,225

Ready to fruit (RTF) bags

2658 Nos

26,400

Training

6 Nos.

Total

4,16,064
28,42,689

84

SOCIO-ECONOMIC & NUTRITIONAL IMPACT
ESTIMATED IMPACT
Mushroom produced through 36.126 tons spawn @ 3 Kg fresh mushroom
per Kg spawn
Employment generated @ 150 mandays/ton/annum

108.378tons

16256 mandays
(44 people employed for one year)

Protein produced @ 2.5% of fresh weight

2.167 tons

Non-cultivable land used for production @ 0.1ha / ton

10.83ha

ESTIMATED ENVIRONMENTAL IMPACT
Paddy/ wheat straw recycled @ 0.5 kg fresh mushrooms / 1 kg dry straw

216.75 tons

Spent mushroom substrate (SMS) produced after crop harvest for
organic manure @60% of dry straw used

130.05 tons

Prevention of air pollution
Prevented the release of particulate matter @ 3kg/ton straw

650.25 kg

Of carbon monoxide (CO) @ 60kg/ton straw

13005kg

Of Carbon-di-oxide (CO2) @ 1460kg/ton straw

316455kg

Of ash @ 199kg/ton straw

43133.25kg

Of Sulphur di-oxide (SO2) @ 2kg/ton straw

433.5kg

5.13.2 CHES, Chettalli
Mushroom details

Quantity/Value (Rs.)

Oyster Mushroom

128.5kg / 12850

5.13.3 KVK, Gonikoppal
Technology aspect

Quantity/Value

Mushroom spawn

173kg

Ready to fruit bag

140 Nos

Arka Microbial Consortium

12,285 kg

5.14 Leaf/ Water/ Soil analysis services
5.14.1 ICAR-IIHR, Bengaluru
A revenue of Rs. 4,79,500/- was generated under RFS on ‘Leaf Analysis Services to Horticultural Crop
Growers’ by analysing soil (212 No.), water (68 No.) and plant (24 No.) samples.
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6. Education and Human Resource Development
6.1 Post Graduate Education
6.1.1 Courses offered for IARI/IIHR Students

universities) and 5 students (Traditional
universities) were allotted to scientists of the
Institute for M.Sc/MBA/Ph.D project work in
various disciplines. Around 58 students from
various Agri/ traditional universities have
undergone internship training during the period
under report.

A total of 14 courses were offered for the I
Trimester of 2019-20 batch of IARI/IIHR students.
6.1.2 Allotment of PG students to research
guides
A total of 27 students (Agri and Horticulture
6.1.3 Award of M.Sc. and Ph.D. degrees
Student’s name

University

Degree

Thesis Title

Name of the Guide

Donald Sangma

IARI,
New Delhi

Ph.D.

Genetic diversity and
characterization studies
in mango
(Mangifera indica L.)

Dr MR Dinesh

Shaili Kumari

IARI,
New Delhi

Ph.D

Genetic diversity studies and
characterization in
pomegranate

Dr MR Dinesh

Jagadeesha M

IARI,
New Delhi

Ph.D

Wide hybridization and
colchi-ploidy studies in guava
(Psidium guajava L.)

Dr MR Dinesh

Subhash Chander

IARI,
New Delhi

Ph.D

Crop regulation and source-sink
relation studies in Annona
cultivars Arka Sahan and
Balanagar

Dr. RM Kurian

Deven Verma

IARI,
New Delhi

Ph.D

Trait dissection and genetic
analysis for high temperature
tolerance in garden pea
(Pisum sativum var. hortense)

Dr TS Aghora

Pandiyaraj P

IARI,
New Delhi

Ph.D

Inheritance studies and
identification of molecular markers
linked to bacterial wilt resistance
in brinjal (Solanum melongena L.)

Dr TH Singh

Ashish Kaushal

IARI,
New Delhi

Ph.D

Marker assisted breeding to
incorporate combined resistance
to late blight and tomato leaf curl
virus disease in tomato
(Solanum lycopersicum L.)

Dr AT Sadashiva

Rajeev Kumar
Yadav

IARI,
New Delhi

Ph.D

Genetic and molecular analyses for Dr K Madhavi Reddy
chilli leaf curl virus resistance in
chilli (Capsicum annuum L.)
86

Hemlatha

IARI,
New Delhi

Ph.D

Evaluation of gladiolus genotypes Dr TM Rao
for production of disease free
planting material through
aeroponic system

Raimani

IARI,
New Delhi

Ph.D

Molecular studies on
interaction of gladiolus
(Gladiolus hybridus Hort.)
and Fusarium oxysporum f.
sp. gladioli

Shasikumar

Acharya
NG Ranga
Agricultural
University,
Guntur

Ph.D

Developments and performance
Dr G Senthil Kumaran
evaluation of rice straw filling and
spawn spreading machine for
oyster mushroom (Pleurotus
florida) cultivation

Linta Vincent

Tamil Nadu
Agricultural
University,
Coimbatore

Ph.D

Studies on screening for
resistance to Papaya Ring Spot
Virus in papaya genotypes and
Vasconcellea species

Dr MR Dinesh

Priyanka, H.L.

UHS, Bagalkot

Ph.D

Characterization studies in
Annona species and varieties

Dr T Sakthivel

Geeta Biradar

Jain University

Ph.D

Phenotyping of tomato genotypes Dr RH Laxman
for high temperature stress
tolerance

G N Grace

Jain University

Ph.D

Development of protocols for the Dr TN Shivananda
production of liquid formulation
of Trichoderma harzianum and
Pseudomonas lilacinus for
ecological management of
root knot nematode

Priti Khalko

Jain University

Ph.D

Molecular characterization and
Dr MS Rao
development of formulation of
plant growth promoting
rhizobacteria for the bio
management of nematode induced
disease complex in onion

Kamalnath

Jain University

Ph.D

Biomanagement of nematode
disease complex in gerkins

Dr MS Rao

P Prabhu

Jain University

Ph.D

Harnessing the biocontrol
potential of Bacillus
amyloliquifaciens for the
management of root knot
nematode bacterial wilt
disease in Capsicum annuum

Dr Umamaheshwari
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Dr TM Rao

Sindhu Rangarajan Jain University Ph.D.

Standardization of different factors Dr C Aswath
in production of Withania
somnifera roots in bioreactors

Nagapooja Y M

Jain University Ph.D

Study of the behavior of Fluopyrm Dr Soudamini
and tebuconazole on Tomato
Mohapatra
Capsicum, pomegranate,
soil & water

Arpita

Jain University Ph.D.

Optimization of sampling size
Dr C Aswath
DNA based PCR assay for hybrid
purity test in Chilli

G.V. Bindu

Kuvempu
Ph.D
University,
Shankarghatta

Biochemical studies on induction
of flowering in mango

Dr KK Upreti

Reenu Joseph

Kannur
University,
Kerala

Exploring the potential of
Curcuma caesia as an antitumor
agent

Dr Shamina Azeez

G. Hema Bindu

Jawaharlal
Ph.D
Nehru
Technological
University,
Hyderabad

Rhizobacterial mediated
alleviation of water stress
in Tomato
(Solanum lycopersicum L.)

Dr G Selvakumar

Arya Sunil

University of
Agriculture
Sciences,
GKVK

Bio-priming of tomato with
Endophytic Fungi to Mitigate
Abiotic Stress

Dr K S Shivashankara

6.2

Ph.D

M.Sc

Scientific staff
Dr. M.K. Chandra Prakash and Dr. Reena Rosy
Thomas attended “National Consultation on
Application of Information Communication
Technology in Agriculture” on March 06, 2019
organized by ICAR-New Delhi.
Dr Ponnam Naresh, Scientist underwent ten days
training on “Hands on training on Molecular
biology and computational tools’ held at ICARCIFA, Bhubaneswar from 16th-25th April, 2019.
Dr. J. Satisha, Dr. M.K. Chandra Prakash and
Dr. Reena Rosy Thomas attended a one day first
workshop on e-SAP (electronic solutions for
agricultural pests) - An ICT tool for agriculture and
horticulture on May 02, 2019 at GKVK, UAS,
Bengaluru.
Dr. B. Varalakshmi attended 12 day NIAS-DST
Training Programme on “Science & Technology:

Human Resource Developmentof ICARIIHR staff

Training and capacity building of ICAR-IIHR staff
Category

Total
number
of staff

Trainings
undergone
by the staff

Scientific

132

22

Technical

139

08

Administrative & Finance

51

04

Skilled Supporting Staff

80

0

Total

402

34

HRD fund allocation and utilization
RE 2019-20
for HRD
(Rs. In lakhs)

Expenditure
(Rs. In lakhs)
(Dec - 2019)

% Utilization

8.00

5.6

70
88

Dr Meenu Kumari Attended Short Course on
“Gender Gaps and Interventions to Address Gender
Issues in Agriculture” during 17th to 26th September
2019 at ICAR-Central Institute for Women In
Agriculture, Bhubaneswar.
Dr. Petikam Srinivas has attended a National
training on “Meta-Omics based methods and
understanding the microbial community functions,
from December10-19,2019 at ICAR-NBAIM,
Mau, Uttar Pradesh.
Dr Ponnam Naresh attended 21 days training
programme on Protected cultivation for enhancing
resource use efficiency and productivity of horticultural crops from Oct 15th to 24th, 2019 at ICARCentral Arid Zone Research Institute, Jodhpur.
Dr. N.R. Prasannakumar attended the ICAR
sponsored 10 days training on Molecular Identification
and DNA Barcoding of Insect Pests and Natural
Enemies including Invasive species from Nov 1827, 2019 at ICAR-NBAIR, Bengaluru.
Dr. Debi Sharma participated in SAARC Regional
Training on Pesticide Residue Analysis, from
November 19-23, 2019 at BARI, Gazipur,
Bangladesh.
Dr Meenu Kumari Attended training programme on
“Multivariate Data Analysis Using R” during 22nd27thNov., 2019 at ICAR-NAARM, Hyderabad.
Dr.Vaishaki, K.C. attended the training on Survey
data analysis using R, from Dec 10-14, 2019 at
ICAR- NAARM, Hyderabad.
Dr. G. Selvakumar successfully completed the
course credits for the award of the Post Graduate
Diploma in Technology Management in Agriculture
(PGDTMA) by University of Hyderabad and ICAR
– NAARM, Hyderabad.
Technical staff
Ms.Saroja S attended the training programme on
Microbial culture handling and maintenance on
March 18-27, 2019 at ICAR-NBAIM, Mau, UP.

Global Developments and Perspectives” from
December 9-20, 2019 at NIAS, IISc, Bengaluru.
Dr. Anil Kumar Nair and Dr. D.V. Sudhakar Rao
attended one day annual training programme on
“Accreditation Evaluation and Surveillance
Procedures” on January 30, 2019 at APEDA,
New Delhi.
Dr. A. Carolin Rathinakumari has undergone two
days intensive training cum interaction programme
on “Sampling, design and finalized schedules for
implementation of energy audit survey” during
November 1-2, 2019 at IASRI, New Delhi.
Dr. B Narayanaswamy attended a Workshop on
Impact Assessment under NEMA Project on July
10, 2019 at ICAR, New Delhi and from Oct 14-19,
2019 at IARI, New Delhi.
Dr. C.K. Narayana attended a training programme
on Science Administration and Research
Management on February 11-22, 2019 at ASCI,
Hyderabad.
Dr. Priti Sonavane attended a training programme
on Orientation for Phytosanitary Certificate from
July 29 – August 02, 2019 at NIPHM, Hyderabad.
Dr. Meenu Kumari attended a training programme
on Gender gaps and interventions to address
gender issues in agriculture from Sept 17-26, 2019
at ICAR-CIWA, Bhubaneshwar.
Dr. Meenu Kumari attended a training programme
on Multivariate data analysis from Nov 22-27,
2019 at ICAR-NAARM, Hyderabad.
Dr. Upreti KK attended a training programme on
Operational framework of Scientific Network on
Food Safety and Applied Nutrition on August 01,
2019 at New Delhi.
Dr. Atheequlla attended a training programme on
Big data analysis and digital in agriculture on
August 8-9, 2019 at UAS, Bengaluru.
Dr. LintaVincent attended a training programme on
Brainstorming on Speed Breeding on August
24-26, 2019 at IARI Regional Station, Indore.

Mr. S. Thippeswamy attended the training
programme on Cyber Security and Ethical Hacking
on April 22-26, 2019 at C-DAC, Electronic city
Phase-I, Bengaluru.

Dr. Linta Vincent has attended 3 days training on
Training cum interface meeting on project appraisal
and research data management of ICAR-AICRP on
Fruits from August 19-21, 2019 at IIHR,
Bengaluru.

Mr. Nagappa attended training programme on
Motivation and positive thinking for technical
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Mr. Amal Jhony attended the training programme
on Motivation, positive thinking and communication skills of ICAR staff members during
December 05-11, 2019 at ICAR-NIANP, Bengaluru.

officers of ICAR institutes on May 02-07, 2019 at
ICAR-IISWC, Deharadun.
Mr. P. Paramashivaiah and Ms. G. Sushma attended
the training programme Technology for processing
of fruits and vegetables in to value added products
on August 19-30, 2019 at CFTRI, Mysore, Karnataka.

Administrative Staff
Mr. B. Mallesh attended the training programme on
“PFMS” on July 12, 2019 at CIAE, Bhopal, MP.

Ms. Sahana Sridhar Hegde attended the training
programme on Remote Sensing Application in
Forest, Environment and Climate Change. Aug 1923, 2019 held at SAC, Ahmedabad

Mr. K.G. Jagadeshan and Mr. R.G. Ramesh
attended the training programme on MDP on
Administrative and Financial Management from
September 24-27, 2019 at ICAR-NDRI, Karnal.

Mr. M. R. Suresh and Mr. K. Velmurugan attended
the training programme Automobile Maintenance,
Road Safety and Behavioural Skills from Sept
24-30, 2019 for ICAR Hqs/Institutes staff members
at CIAE, Bhopal.

Ms. Suma Srinivas attended the training
programme on Public Procurement (Basics) from
October 14-19, 2019 at National Institute of
Financial Management, Faridabad, UP.
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7. Awards and Recognitions
7.1 Awards


ICAR-IIHR KVK, Hirehalli, Tumakuru has
bagged the Best NICRA KVK award for the
year 2018-19 for its best efforts in implementation of NICRA - Technology Demonstration
Component of ICAR during Annual Review
Workshop of NICRA (National Innovations in
Climate Resilient Agriculture) held at ICARCRIDA, Hyderabad, during June 3rd-6th, 2019.

Dr. Logananthan receiving the award from
Dr AK Singh, Honorable DDG (Extension) and
Dr. S. Bhaskar, ADG



Dr. Deepa Samant was conferred with ‘Young
Horticulturist Award- 2019’ for her outstanding
contribution in the field of Horticulture by AgroEnvironmental Developmental Society (AEDS),
Rampur, Uttar Pradesh during 2nd International
Conference on “Recent Advances in
Agricultural, Environmental & Applied Sciences
for Global development” held at Dr. YS Parmar
University of Horticulture and Forestry, Solan,
HP, India from 27th to 29th September, 2019.



Dr. Deepa Samant was conferred with ‘Young
Scientist Award- 2019’ by Hi-Tech Horticulture
Society, Meerut, Uttar Pradesh during 3rd Global
Meet on “Science and Technology for Ensuring
Food and Nutritional Security” held at National
Research Center on Seed Spices, Ajmer,
Rajasthan, India from 1st to 3rd December, 2019.



Dr. Achala Paripoorna received AAPMHE
Fellow Award in the International Conference
on Plant protection in Horticulture: Advances
and Challenges held from 24th -27th July, 2019
at ICAR-IIHR, Bengaluru.



Dr. Kalaivanan D received “Young Scientist
Award-2019” during SciCon Series 3 rd
International Conference on In-Sync with NextGeneration Biosciences (INGB) organized by
Scire Science at Panaji, Goa, India during
November 6th-8th, 2019.



Dr. Kalaivanan D received “Adarsh Vidya
Saraswati Rashtriya Purasker Award” during
2019 for the outstanding contribution in the field
of Soil Science from Glacier Journal Research
Foundation, Ahmedabad, Gujarat, India.



Dr. Kamala Jayanthi PD received Travel grant
from DST-SERB to attend 25th International
Sericulture and Silk Industry, 19 th to 22 nd
November, 2019, Tsukuba International
Congress Center, Japan.



Dr. Kamala Jayanthi PD received Outstanding
Contribution to Science Award-2019 from
Dr. B Vasantharaj David Foundation for
commendable contribution to Agricultural
Entomology, Insect Plant interactions, IPM and
Pest Management.



Dr. Madhavi Reddy K, Principal Scientist was
conferred with NAAS Fellowship w.e.f. 1st
January 2019.



Dr. Narayana C K received Life Time
Achievement Award (Agricultural Sciences)
from Venus International Research Foundation
during its Annual Research Meet on 3 rd
August 2019.

Dr. Narayana CK receiving Life Time Achievement
Award from Venus International Research Foundation
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Dr. Oberoi HS was conferred with the
Fellowship of the National Academy of

Biological Sciences (FNABS) in Food and
Nutrition (Post Harvest technology) on 27
September 2019 at Puducherry University,
Puducherry.


Dr. Oberoi HS has been awarded Dr JS Pruthi
Award of the Association of Food Scientists and
Technologists (India) for the year 2019 for the
work done in the area of Fruit and Vegetable
Preservation and Processing.



Dr. Rajiv Kumar awarded ‘ISOH Fellowship
2017’ by Indian Society of Ornamental
Horticulture during National Conference on
‘Ornamental Horticulture to Uplift Rural
Economy’ at MPUAT, Udaipur, Rajasthan,
January 11-13, 2019.



Dr. Reddy PVR received Outstanding
Contribution to Science Award-2019 from
Dr. B Vasantharaj David Foundation, Chennai
for commendable contribution in the field of
Agricultural Entomology and Pollinator
Ecology.



Dr. A.T. Sadashiva receiving “Rafi Ahmed Kidwai
Award” for Outstanding research in
Agricultural Sciences-2018

Dr. Sankaran M was conferred with Fellowship
in Fruit Science from Indian Academy of
Horticultural Sciences, NASC Complex, New
Delhi.



Dr. Sadashiva AT was conferred with
Dr Bishwajit Choudhary Memorial Award-2017
for outstanding vegetable scientist by Indian
Society of Vegetable Science (ISVS) on 1 st
February, 2019.



Dr. Sadashiva AT was conferred with Dr. N.G.P.
Rao Endowment Award for outstanding
contributions in the area of crop sciences for
the Biennium 2017-2018 by National Academy
of Agricultural Science (NAAS) on 20-02-2019
at the Bharat Ratna C. Subramaniam
Auditorium in ICAR Convention Centre,
NASC, New Delhi.



Society during 91st ICAR Foundation Day &
ICAR Award Ceremony on 16 th July 2019
NASC complex, New Delhi.

Dr. Sadashiva AT was presented with “Rafi
Ahmed Kidwai Award for Outstanding Research
in Agricultural Sciences-2018 (Crop &
Horticultural Sciences) by Shri Narendra Singh
Tomar, Hon’ble Union Minister of Agriculture
and Farmers Welfare, Rural Development and
Panchayati Raj, GOI and President, ICAR



Dr. Sriram S received Dr. S. Sithanantham Best
Biocontrol Research Worker award for the year
2017 sponsored by “Association for
Advancement of Pest Management in
Horticultural Ecosystem” held at ICAR-IIHR,
Bengaluru.



Dr. Vageeshbabu S. Hanur was awarded
“Fellow of the Association for the Advancement
of Pest Management in Horticultural
Ecosystems (AAPMHE)” during the
International Conference on Pest Management
in Horticultural Ecosystems, IIHR, Bengaluru



Dr. Veere Gowda R received NHRDF award
2018 for outstanding contribution for promotion
of Onion and Garlic during Xth Annual group
meeting of ICAR-All India Network Research
Project on Onion and Garlic held on 31/05/2019
at ICAR-IARI, New Delhi.



Dr. Veere Gowda R received outstanding
contribution in Onion Research award given
by Division of Vegetable crops, IARI held on
31/05/2019 at ICAR-IARI, New Delhi.

7.2 Best Paper/Poster/Presentation Awards
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Computational reverse ecology : Prospecting
semiochemicals for pest management using in
silico approach in Plutella xylostella Linn by

Kamala Jayanthi, P.D., Vivek Kemparaj and
Ravindra Aurade - Dr. V.G. Prasad award for
best paper published in the “Journal of Pest
management in Horticultural Eco-system” for
the year 2015-2016.












complex in cabbage Brassica oleracea var.
Capitata by M. K. Chaya, M. S. Rao and R.
Umamaheswari - best oral presentation in
International Conference on Plant Protection in
Horticulture held at ICAR-IIHR, Bengaluru
during 24th to 27th July, 2019.

Screening of probiotic strains for development
of ready to serve probioticated mango
beverage by Ranjitha. K., Oberoi H. S., Upreti
K.K. and Reddeppa K.- Smt. Anne Shikhamany
memorial best Paper for the research paper
published in Journal of Horticultural Sciences
for the year 2018.
Enrichment of genetic linkage maps and
mapping QTL specific to seed strength hardiness
and softness in Guava (Psidium guajava)” by
B. Padmakar, C. Kanupriya, P. Madhavilata,
C. Vasugi, M.R. Dinesh, D. Sailaja and C.
Aswath- best research paper for 2017 and 2018
of Journal of society of Horticulture conferred
during 2019 for the paper published in Journal
of Horticultural Sciences in 2016.
Integrated approaches to reduce piglet mortality
at the age of Weaning in Kodagu district of
Karnataka by Suresh S.C-best oral presentation
in the state level workshop on Role of
veterinarians in augmenting the farmers income
for rural prosperity held at GKVK, Bengaluru
organised by Karnataka Veterinary association
Bengaluru from 20th-21st July 2019.
A study on dissipation pattern of fluopyram and
tebuconazole in capsicum and soil under field
and poly-house conditions by Nagapooja Y. M.best oral presentation in International
conference on”Plant Protection in Horticulture”
held at IIHR, Bangalore from 24 th to 27 th,
July 2019.
Comparative affinity of Bactrocera dorsalis
OBPs to methyl eugenol and seven of its
isomers/analogs by Meenal Vyas and P D
Kamala Jayanthi - best oral presentation in
International Conference on Plant Protection in
Horticulture: Advances and Challenges held by
AAPMHE at ICAR-IIHR Bangalore - July 2427, 2019.
Development and evaluation of bio-inoculant
formulation against nematode – induced disease
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“Assessing efficacy of some plant growth
regulators for improving fruit set, yield, and
quality in custard apple under hot and humid
climate of eastern India” by Samant D in 2nd
International Conference on “Recent Advances
in Agricultural, Environmental & Applied
Sciences for Global development” held at Dr.
YS Parmar University of Horticulture and
Forestry, Solan, HP, India from 27th to 29th
September, 2019.



Capturing water deficit response of onion
genotypes through imaging in plant phenomics
facility by Laxman, R.H- best poster
presentation in International Symposium on
Edible Alliums: Challenges and Opportunities
held at Pune from 9-12, Feb 2019.



Bio-rational approaches for managing nematode
pests in protected cultivation by R.
Umamaheswari, M. S. Rao, T. K. Radha M. K.
Chaya and G. Nagaraj-best poster in
International Conference on Plant Protection in
Horticulture: Advances and Challenges held by
AAPMHE at ICAR-IIHR Bangalore - July 2427, 2019.



Chilli Leaf Curl Virus-induced changes in the
host-vector association: A biochemical and
behavioural perspective by Rajeev Kumar
Yadav, P. D. Kamala Jayanthi, P. Saravan
Kumar, Meenal Vyas, M. Krishna Reddy and K.
Madhavi Reddy-best poster presentation in
International Conference on Plant Protection in
Horticulture: Advances and Challenges held by
AAPMHE at ICAR-IIHR Bangalore - July 2427, 2019.



Host plant resistance studies in tomato
genotypes against Tuta absoluta: Role of
trichomes and biochemical by V. Sridhar-best
poster presentation in International Conference
on Plant Protection in Horticulture: Advances











and Challenges held by AAPMHE at ICARIIHR Bangalore - July 24-27, 2019.



Aghora TS became the life member of
International Society for Noni Science.

Residue and persistence study of betacyhalothrin + imidacloprid on onion by
Shambulinga. G - best poster presentation in
International conference on “Plant Protection in
Horticulture” held at IIHR, Bangalore from
24th to 27th, July 2019.



Hima Bindu was recognized as Associate Editor
in the Editorial Board of the “Journal of
Horticultural Sciences”.



Hima Bindu was recognized as Life members
of Indian Society of Genetics and Plant
Breeding, New Delhi, Society for Promotion of
Horticulture, Bangalore, Indian Society of
spices, Calicut, Medicinal & Aromatic Plants
Association of India, Gujarat, Association of
Promotion of Medicines and Aromatic Plants,
Bangalore.



Kalaivanan D and Dr. Rajendiran S served as
Executive Members of Bangalore ChapterIndian Society of Soil Science, UAS, Bangalore.



Narayanaswamy B elected as Executive
committee member for Indian Society of
Extension, Karnataka Chapter for the period of
3 years (2018-2021).



Narayanaswamy B elected as Member in the
State Level Project Screening Committee of
RKVY, Karnataka State, Department of
Agriculture.



Mahesha B served as reviewer for the Journal
of Environment Biology.



Raja Shankar has become Member of Indian
Society of Agricultural Sciences, New Delhi.



Raja Shankar, recognized as Member Editorial
Board of SCIREA Journal of Agriculture.



Rajasekharan PE acted as Member Editorial
Board IJBST Journal Group.



Rajiv Kumar acted as Member of Editorial
Board of Rajbhasha Patrika ‘Bagwani’ for
2019-20.



Rajendiran S served as a member of the editorial
board of Journal of Plant Sciences.



Reddy PVR is serving as Chief Editor of journal
“Pest Management in Horticultural
ecosystems”.



Rupa TR was nominated as member of Editorial
Board, Journal of Spices and Aromatic Crops
for a period of three years (2019 to 2021),
Kozhikode, Kerala.

Residue and persistence study of fluopyram and
tebuconazole on banana by Lekha S-best poster
presentation in International conference on
“Life, Chemical and Health Sciences” held at
M.S. Ramaiah Institute of Technologies,
Bangalore from 24th to 26th, October 2019.
Understanding the molecular basis for resistance
of chowchow / chayote fruit to Bactrocera
cucurbitae compared to cucumber by Meenal
Vyas and P D Kamala Jayanthi- best poster in
XIX International Plant Protection Congress
(IPPC2019) 10-14 Nov 2019, Hyderabad,
Telangana- India.
Effect of pruning time and pruning severity on
flower induction in Dogridge rootstock to
facilitate grape rootstock breeding by Linta
Vincent and J. Satisha- best poster presentation
in International Dialogue on Indian Viticulture
– Way Forward during 15-16th Nov 2019 held
at Pune, India.
Studies on overcoming the delayed graft
compatibility in Red Globe grapes grafted on
Dogridge rootstock by Satisha, J., Harikanth
Porika and P. Sampath Kumar- best poster
presentation in International Dialogue on Indian
Viticulture – Way Forward during 15-16th Nov
2019 held at Pune, India.

7.3. Recognitions
7.3.1. Professional Societies




Aghora TS was nominated as Executive Council
member of Society for the Promotion of
Horticulture (SPH), ICAR-IIHR, Bengaluru.
Aghora TS was nominated as Vice President of
BESST (Hort), ICAR-IIHR, Bengaluru.
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Satisha J elected as Vice President of Society
for Advancement of Viticulture and Enology,
ICAR-NRC for Grapes, Pune.



Satisha J is nominated as member of Editorial
committee for Journal of Horticultural Sciences,
Bengaluru



Selvakumar G served as a member of the
editorial board of World Journal of
Microbiology and Biotechnology (Springer).



Sreenivasa Rao E acted as Associate editor of
Journal of Horticultural Sciences published by
Society of Promotion of Horticulture.



Smitha GR acted as Editorial Board of
Medicinal Plants – International Journal of
Phytomedicines and Related Industries

RKVY Agribusiness Incubator (VIKAS-RABI)
for selection of Startups for ICAR-NRRI.
 Acharya GC was nominated as DG Nominee for
DPCs for promotion of ARS scientists of ICARICAR Complex for Eastern Region
 Acharya GC acted as External expert on
agriculture subject for recruitment of professors,
associate professors and assistant professors of
Sri Sri University, Cuttack, Odisha
 Acharya GC acted as a member of the
Departmental promotion committee for
probation clearance of scientific personnel at
ICAR-Central Institute of Women in Agriculture
 Acharya GC acted as a member for source
verification of Sheel Biotech, Gurgram for
Supply of pomegranate and banana TC seedlings
under Directorate of Horticulture, Govt of
Odisha



Smitha GR acted as Honorary Editor of Journal
of Plant Developmental Sciences.



Sridhar V elected as Secretary for Association
for Advancement of Pest Management in
Horticultural Ecosystems for the period 20192021.



Sriram S has been nominated as Chief Editor
of Journal of Horticultural Sciences from
September 2019.

 Acharya GC acted as a member of Technical
Support Group (TSG) for Directorate of
Horticulture, Govt of Odisha



Sriram S acted as Associate Editor of Pest
Management in Horticultural Ecosystems.





Umamaheswari R served as Treasurer of Pest
Management in Horticultural Sciences.

Aswath C acted as External member for
conducting DPC of technical officer in NRC,
Banana on May 15, 2019.



Aswath C attended the 24th RAC meeting from
3-4 July, 2019 at ICAR-CISR Lucknow as RAC
member.



Carolin Rathinakumari A served as a CoChairman in the technical session in the
International Conference on” Role of
Agricultural Engineering towards Global Food
Security” held at IEI,Bengaluru from April 1113, 2019.



Carolin Rathinakumari A served as expert for
Screening-cum-Valuation/Selection Committee
for Promotion/Placement of Teachers under
Career Advancement Scheme-2006 on February
25-26,2019 at University of Agricultural
Sciences, GKVK, Bengaluru.



Debi Sharma acted as Co-Chair, Organizing
Committee, International Conference on Plant



Umamaheswari R served as Associate Editor for
Journal of Biological Control.



Upreti KK acted as a member in Editorial Board
of Bagwani magazine.



Varalakshmi B was nominated as Editor of the
Journal of Horticultural Sciences, Society for
the Promotion of Horticulture (SPH), ICARIIHR, Bengaluru.



Venugopalan R was recognized as an Editor,
Journal of Horticultural Sciences, ICAR-IIHR,
Bangalore.

 Acharya GC acted as member of the Scientific
Advisory Committee Meeting of KVK,
Dhenkanal, Odisha

7.3.2. Membership in Institute Management
Committee/Others
 Acharya GC was nominated as a member of the
Vyapar Initiative in Krishi and Agri-Startups95

Protection in Horticulture: Advances and
Challenges, July 24-27, 2019, ICAR-IIHR,
Bengaluru-89.


Debi Sharma acted as member of APEDA audit
team for physical evaluation of Reliable Organic
Certification Organization (ROCO), Bengaluru,
under NPOP on October 29-31,2019.



Ganeshamurthy AN and G Selvakumar were
nominated as members of the Technical
Guidance Committee on Solid Waste
Management of Bruhat Bengaluru Mahanagara
Palike (BBMP), Bengaluru.



Karunakaran G acted as Conveners for
Exhibition of Mango and Jackfruit Diversity
Fair, organized by ICAR-IIHR, Hessaraghatta,
on 26th - 28th May, 2019 & 1-2 June, 2019.



Mahesha B served as reviewer for project
proposals submitted to DST-SERB, Govt of
India, New Delhi.



Meera Pandey acted as Member of Technical
committee for formulating design and
component wise estimation for Mushroom
production unit at Biocenter, Hullimavu, Dept.
of Horticulture, Govt. of Karnataka.



Narayana CK served as a judge for Evaluation
of Dr. J.C.Anand Award and gold medal in PostHarvest Technology of Horticultural Crops,
instituted by Indian Academy of Horticultural
Sciences (Formerly, HIS).



Narayana CK participated in Raftaar SLSC
meeting held at Vidhan Soudha under the
Chairmanship of Shri.Vijaya Bhaskar, Chief
Secretary, Govt. of Karnataka to consider
project approval and sanction under RKVY.



Narayanaswamy B nominated as member in the
SAC of KVK – IIHR, Hirehalli on 11.02.2019.



Narayanaswamy B nominated as member in the
SAC of KVK – Bengaluru Rural Dist. on
27.02.2019.



Narayanaswamy B acted as Executive
Committee Member, State Media Committee.



Narayanaswamy B acted as Executive
Committee Member, Board of Karnataka State

Mango Development and
corporation (KSMD & MC).
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Marketing



Oberoi HS has been selected as a member on
the Scientific Panel on Fruits and Vegetables and
their processed products including dried fruits
and nuts for a period of three years with effect
from Jan 2018.



Oberoi HS has been appointed as a member of
Institute Management Committee of ICARCIAE, Bhopal for a period of three years
(2018-21).



Oberoi HS has been appointed as a member of
Research Advisory Committee (RAC) of ICARNRC on Litchi, Muzaffarpur for a period of
three years (2018-21).



Oberoi HS served as a Chairman in the
Technical Session in the International
Conference on “Role of Agricultural
Engineering towards Global Food
Security” held at IEI, Bengaluru from 11th to
13th April, 2019.



Dr. D. Sreenivasa Murthy, Principal Scientist
(Agril. Economics) served as member of Board
of studies (UG), UAS, Bangalore.



Oberoi HS chaired the session on
“Technological intervention in processing and
value addition of horticultural produce”’ during
the National Seminar on Secondary Agriculture:
Significance and Scope in the Era of
Globalization, held at Navsari Agricultural
University, Navsari, Gujarat from November
27-29, 2019.



Oberoi HS served as an Expert on the Technical
Evaluation Committee and Site Visit Committee
of BIRAC for evaluating proposals submitted
under the SPARSH and PACE schemes of
BIRAC, DBT, Government of India.



Pitchaimuthu M attended 40th IMC meeting of
ICAR-CTCRI, Trivandum, on March 18, 2019.



Pitchaimuthu M attended Board of Studies
meeting, as a member for TNAU, Horticultural
College & Research Institute, Periyakulam, on
April 02, 2019.





Prakash Patil acted as Convenor of the session
‘Future horticultural crops and production
technologies’ in Progressive Horticulture
Conclave (PHC)-2019: Technologies in
Horticulture at Lucknow during 8-10,
December 2019.
Prakash Patil attended the Internal Review
Committee Meeting of the Niche Area of
Excellence for Mango project held at Vengurle,
Chaired by Director, ICAR-IIHR (as an invited
member) during 13th & 14th June 2019.



Reddy PVR nominated as State level subject
expert for finalising content for e-SAP, UAS,
Raichur.



Reddy PVR acted as member, IMC of ICARIIOPR, Pedavegi, Andhra Pradesh.



Reddy PVR reviewed four project proposals of
SERB-DST.



Reju M Kurian is serving as member of Institute
Management Committee of National Research
Centre for Banana, Trichy.



Rohini MR. Served as Co-chair for the technical
session on Betelvine during AICRP on
Medicinal and Aromatic Plants and Betelvine
held at Dr. YSRHU, V. R. Gudem, Andhra
Pradesh from October 18-20, 2019.



Samant D was nominated as a member of
technical committee constituted by NHB,
Bhubaneswar for accreditation and rating of the
Horticulture Nurseries of Bhubaneswar and
Cuttack for the year 2019.



Prakash Patil attended the meeting to finalize
the DUS test guidelines of Jackfruit at PPV
& FRA, New Delhi during 22nd & 23rd August
2019.



Prakash Patil attended the Selection committee
meeting for the promotion of teachers under
CAS - 2006 at UAS, Dharwad as an Expert
Member during 18th & 19th October 2019.



Prakash Patil attended State Level Technical
Programme meeting as an Expert Member in
Horticulture at Dr. YSRHU, University Head
Quarters, Venkataramannagudem during 23rd
to 25th April 2019



Prakash Patil acted as panel expert for the
session on Variety Release Proposal during
28th Annual Group Meeting of ICAR-AICRP on
Palms held at TNAU, Coimbatore during 5th &
6th May 2019

Satisha J acted as rapporteur for the Technical
Session on Climate Resilience – Strategies and
Tools during International Dialogue on Indian
Viticulture – Way Forward during 15-16th Nov
2019 held at Pune, India.



Satisha J acted as jury for evaluation of posters
in the Technical Session on Postharvest,
processing and Food safety – Issues and
Challenges in International Dialogue on Indian
Viticulture – Way Forward during 15-16th Nov
2019 held at Pune, India.



Satisha J acted as DPC member for promotion
of Director through CAS at Central Silk
Board, Bengaluru.



Selvakumar G served as an external expert for
the selection of Assistant Professors in the
discipline of Agricultural Microbiology at Y.S.R.
Horticultural University, Venkatramanagudem,
Andhra Pradesh.



Selvakumar G served as the Chairman of the
high level technical committee constituted by
KSPCB to evaluate technologies of the onsite
processing of wet wastes by bulk generators and
individual households.











Prakash Patil acted as Expert Member of
Selection committee for conducting Assistant
Professor Interview in the discipline of Plant
Physiology at Dr. YSRHU during 16th to 18th
August 2019
Prakash Patil attended 34 th School Board
Meeting of SASRD, (Nagaland University),
Medziphema on 11th November 2019 as an
external expert.
Raja Shankar recognized as External Examiner
for Post Graduate Thesis of TNAU,
Coimbatore.
Rajiv Kumar acted as Judge during Hindi
Elocution Competition at Office of Additional
Central Provident Fund Commissioner, near
HMT, Bengaluru on 04.09.2019.
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Senthil Kumaran G served as Expert member
of Selection Committee for conducting
interview for the post of Assistant Professor at
Dr. YSR Horticultural University, Andhra
Pradesh from 30-31 August 2019.



Sudhakar Rao DV attended the NPOP Audit
programme for conducting renewal audit of
RSOCA (Rajasthan State organic certification
Agency), Jaipur from 29- 31st July 2019.



Soudamini Mohapatra was authorized by
Quality Council of India (NABL) to carry out
laboratory assessment as per ISO/IEC
17025:2005, ISO/IEC 17025:2017, APEDA
and Export Inspection Council regulations
(EIC), FSSAI for Chemical Testing
Laboratories.



Soudamini Mohapatra acted as a Member of the
Technical Committee constituted by Karnataka
State Mango Development and Marketing
Corp Ltd.



Umamaheswari R reviewed two externally
funded project proposals of DST.



Upreti KK was nominated as External member
of Technical Bid Evaluation Committee for
LCMS & GCMS of Karnataka Veterinary,
Animal & Fisheries Sciences University,
Bidar.



Usha Bharathi T acted as Co-chairman of the
session “Landscaping and urban horticultural
concepts for changing environment in the
“National symposium on ‘Horticulture in the
Vanguard of climate change and urban
environment” organized by Annamalai
University during February 7 – 8, 2019 at
Chidambaram, Tamil Nadu.



Venkattakumar R was recognized as IMC
Member, ICAR-ATARI, Bengaluru.



Venkattakumar R was Member, Extension
Education Council, UHS, Bagalkot.

Sriram S acted as “External Evaluator” and
evaluated the research papers submitted by
outgoing Doctoral Students of UAS, GKVK
Campus, Bengaluru in the ‘UAS-B Post
Graduate Science Week” during from 21st –
24th May, 2019.



Venkattakumar R was Member, Annual Action
Plan Workshop of KVKs in Karnataka for
2019-20.



Venugopalan R served as a member RAC of
NHRDF, New Delhi.

Sriram S has been recognized as Expert
Committee member for the Electronic Solutions



Venugopalan R served as external member in
the Doctoral Committee of the Department of

Senthil Kumaran G served as a Principal
member of the Agriculture and Food Processing
Equipment Sectional Committee, FAD 20 and
attended the technical committee meeting on
26.07.2019 at BIS, New Delhi and submitted
the draft standard for Food Processing
Machinery - Vegetable Cutting Machine - Safety
and hygienic requirements.
Senthil Kumaran G was the member in the.
Organizing Committee, Resource management
and Technical and Editorial committees in
organizing the International Conference on
“Role of Agricultural Engineering towards
Global Food Security” held at IEI, Bengaluru
from 11th to 13th April, 2019.



Sreenivasa Murthy D served as External
Evaluator for conducting Ph.D. as well MSc
post graduate students at SRS, ICAR-NDRI,
Adugodi, Bangalore.



Sreenivasa Rao E is Member of Institute
Management Committee of ICAR-CPRI,
Shimla.



Sreenivasa Rao E acted as Member for BIRAC
project monitoring committee during the year
2019.



Sridhar Gutam participated as co-organizing
secretary in the International Conference on
Plant Protection in Horticulture (ICPPH2019):
Advances and Challenges held at ICAR-Indian
Institute of Horticultural Research, Bengaluru
from 24-27, July 2019.





for Agricultural Problems (e-SAP) programme
being operated at UAS, Raichur.
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Biostatistics, NIMHANS (Institute of National
Importance), Bangalore.




Yogeesha HS Served as a DG’s nominee in
Departmental Promotion Committee for
assessment case of Shri Manimugran. C.,
Scientist, at IIVR, Varanasi on 15th March,
2019.
Yogeesha HS, Satisha J and Selvakumar G.were
the part of the team constituted by NHB,
Gurgaon for accreditation of nurseries in the
Kadiam, Andharapradesh from 20-23rd April
2019.



Acharya GC delivered an invited lecture on
“Climate smart water management practices in
vegetable production” during the MTC
organized by ICAR-Indian Institute of Water
Management on 19th November 2019.



Acharya GCdelivered aninvited lecture on
“Recent trends and challenges in horticulture”
during a seminar at UN Autonomous College,
Adaspur, Cuttack on 11 th December 2019



Aswath C presented a talk on ‘Vertical Farming:
Problems and challenges’. Conference on
Innovation in Life sciences for sustainable
environment held in Christ University of
Feb 20-21st 2019.



Aswath C presented a talk on ‘Science for
building the Nation’ on the occasion of science
day for graduates and post graduates of science
in Suran college, Bangalore, Feb 28th 2019.



Debi Sharma presented an invited talk on
“Pesticides and other contaminants in fruits and
vegetables-a recent perspective” during the “1st
National Agrochemical Congress: Country’s
status on various fronts of agrochemicals” at
IARI, New Delhi on 15th Nov, 2019.



Debi Sharma presented an invited talk on
“Residue management in Horticultural
Products” in the “Workshop on Sensitization
about Good Agricultural Practices in Handling
Plant Protection Chemicals in Horticulture” at
ICAR-IIHR, Bengaluru on 17th Oct 2019.



Jayanthi Mala BR delivered a Lecture on “Safe
chemicals for Horticultural crops” at “Workshop
on Sensitisation about Good Agricultural
Practices in Handling Plant Protection
Chemicals in Horticulture”,ICAR-Indian
Institute of Horticultural Research, Bengaluru
on 17.10.2019.



Jayanthi Mala BR delivered a Lecture on
“Integrated Pest Management in Annona at
Special Training programme for Maharashtra
Sitafal growers association on “Advances in
Custard Apple Cultivation” organized by ICARIIHR, Bengaluru from 30th - 31st August, 20.

7.3.3 Invited Lectures






Acharya GC conducted a session in the training
programme on Integrated farming system at
NRRI-ABI and delivered an lecture on
Integration of Horticulture in IFS on 7th June,
28th June, 19th August, 29 th August and 19 th
November 2019
Acharya GC presented a paper in “Exploring
the potential of Horticulture (Fruits and
vegetables) in south Odisha districts” in the
National Seminar on “Agriculture Development
in Southern Odisha” organized by
M.S.Swaminathan School of Agriculture,
CUTM, Odisha on 26th – 27th June, 2019
Acharya GC acted as a resource person in
training program in Enhancing farm productivity
and farmer’s prosperity under its NASI project in
the village Tentuliragadi, Athagarh on Saturday,
27th July 2019, organized by ILS, Bhubaneswar



Acharya GCdelivered a lecture on Integration
of horticulture crops under IFS during training
programme on Rice based diversified farming
system for farmers during 30th September -03rd
October 2019 by ICAR-NRRI supported by
RKVY on 1st October 2019.



Acharya GC delivered an Invited lecture on
“integration of horticulture crop under IFS” in
the 4 –days training programme on
“Management of Rice crop under integrated
farming system” at NRRI on 13thNovember.
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Manjunath BL was invited for delivering a guest
lecture on Integrated Farming Systems in
Rainfed Mango for Sustainable Profitability in
the Model training course on rainfed
horticulture and alternate land use system for
livelihood security sponsored by Ministry of
Agriculture, Government of India organised at
CRIDA, Hyderabad during 23-30 September,
2019.

Improvement” at College of Agriculture,
Hassan on Jan 29, 2019.

Manjunath BL was invited for delivering a guest
lecture on “Propspects of organic Horticultural
crops under IFS” in ICAR sponsored winter
school on “Technological Advance Made,
Priorities and Future Strategies in Organic
Agriculture for Sustainable Farm Production
and Doubling Farmers Income” held on 3-23
December, 2019 at U.A.S. Raichur.
Partha Pratim Choudhury was invited for a
lecture on ‘Pesticide dynamics during the
processing of fruits and vegetables’ in the
workshop on ‘Fixation of tolerance limits of
pesticide residues in processed foods,’ organised
by FSSAI, New Delhi on 12 th and 13 th
December, 2019.
Ravishankar KV delivered a lecture on “Recent
advances in use of genetic and genomic
resources in trait dissection and breeding in
solanaceous crops” at CAFT training program
“Recent advances in use of genetic and genomic
resouces in trait dissection in breeding
Solanaceous crops “ UHS, GKVK, September
11, 2019.
Ravishankar KV delivered a lecture on
“Application of Molecular marker in Crop
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Rao VK gave an Invited lecture in the seminar
entitled “Revitalization and modern scientific
approach towards traditional Indian drugs” held
at Acarya B M Reddy college of Pharmacy,
Soladevanahalli, Bangalore on 15.03.2019.



Reddy PVR delivered an invited talk on
“Climate change and pollinators: Potential shifts,
Implications and mitigation strategies” at
Environmental Management and policy
Research Institute (EMPRI), Bengaluru on 22
November 2019.



Reddy PVR delivered an invited talk on “Mango
pollinators: diversity, and foraging ecology” at
Indian Institute of Science (IISc), Bengaluru on
19 July 2019.



Venugopalan R delivered a talk on “Stability
analysis for crop varietal release based on
multiple traits” on 26/11/19 conducted by
the Centre of Advanced Faculty Training
(CAFT) on “Advances in conservation and
utilization of PGR in major flower and
ornamentals” organized by UHS, Bengaluru.



Dr. Venugopalan R delivered a lecture on “NonParametric Stability Analysis” on 7/9/
19 conducted by the Centre of Advanced
Faculty Training (CAFT) on “Advance
Statistical Analysis of Breeding Data” under the
aegis of Education Division, ICAR in
Agricultural Statistics and Computer
Application at Indian Agricultural Statistics
Research Institute, New Delhi.

8. Linkages and Collaborations
8.1 Foreign Collaborative Projects
Title of the project

Principal Investigator
(P.I.)

Name of the funding
agency

Studies on certain ecosystem services in
multivarietal orchards of mango

Sankaran, M. and
Dinesh, M.R.

Bioversity International

“Enhancing the banana production through
developing Fusarium wilt resistant varieties
and benefit sharing with small hold
farmers of Africa” [Indian Component
- Breeding for improved bananas with
Fusarium wilt (Fusarium oxysorum
f. sp cubense) resistance]

Rekha, A.

IITA

Title of the project

Principal Investigator
(P.I.)

Name of the funding
agency

Studies on phyto-semiochemicals
involved in insect-plant interaction of
major horticultural pests: Deciphering
chemical cues

Kamala Jayanthi, P.D.

ICAR

8.2 National Fellow Project

8.3 List of Consortia Research Platform (Initiated in XII Plan)
Title of the projects

Principal Investigator
(P.I.) / CC-P.I.

Name of the funding
agency

AGRI-CRP on Water (Efficient water
management in horticultural crops)

Anil Kumar Nair (PI)

ICAR

CRP on Farm Mechanization &
Precision Farming

Senthil Kumaran,
G. (CC-PI)

ICAR

CRP on Vaccines and diagnostics

Krishna Reddy, M.
(PI- Plant Component)

ICAR

CRP on Hybrid Technology (CRP-HT) in
Tomato - ICAR-IIHR (Main Centre)

Prasanna, H.C
(w.e.f. 01.07.19)

ICAR

CRP on Molecular Breeding for improvement
of tolerance to biotic and abiotic stress,
yield and quality traits in crops

A.T. Sadashiva
(Upto 29.06.19)

ICAR

Pitchaimuthu, M.
(P.I. - Cucumber)

ICAR
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8.4 National External Funded projects
Title of the projects

Principal Investigator
(P.I.) / CC-P.I.

Funding agency

Development and transfer of technology from
Queensland University of Technology,
Australia to India for bio-fortification and
disease resistance in Banana sub project:
Transfer and evaluation of Indian banana
with FoC construct

Usharani, T.R.

BIRAC
(Biotechnology Industry
Research Assistance
Council)
(GoI enterprise)

Establishment of Horti-Bioincubator at
ICAR-IIHR under Bionest

Sudhakar Rao, D.V.

BIRAC

Monitoring of pesticide residues at
national Level

Soudamini Mohapatra

CSS, Min. of Agriculture

Introgression of begomovirus resistance
genes in tomato (Solanum lycopersicum L.)
using MAS and genomic approach

Prasanna, H.C.
(w.e.f. 01.07.2019)
Sadashiva, A.T.
(Upto 29.06.2019)

DBT

Development of nematode management
strategies under protected as well as open
field conditions and dissemination of the
technology among rural women

Umamaheswari, R.

DBT

Ecology of thrips and Tospo virus interactions
in tomato and watermelon pathosystems

Usharani, T.R.
(CC-PI)

DBT

Development of technology for enhancing egg
laying in Vanya Silk moths by application of
host plant volatiles

Kamala Jayanthi,
P.D.(CC-PI)

DBT

Exploring diversity, genomic and transcriptome
profiling and phytosemiochemicals of banana
pest complex in NER region – An ecological
and molecular approach

Kamala Jayanthi,
P.D. (CC-PI)

DBT

Screening for resistance to nematodes in
traditional banana cultivars and wild species
of Tripura and other NE Region

Umamaheshwari, R.
(CC-PI)

DBT

Development of Pre & Postharvest bunch care
management methods for fresh banana

Narayana, C.K.
(CC-PI)

DBT

Knocking-out the virus: Elimination of the
endogenous banana steak viral sequences
from banana through genome editing with
CRISPR-Cas9 system

Manamohan, M.
(CC-PI)

DBT
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Screening of Banana germplasm from the
NE for Fusarium wilt resistance and
molecular characterization in contrasting
genotypes

Ravishankar, K.V.
(CC-PI)

DBT

Biotechnological interventions through
RNAi approach for management of
Banana Bunchy Top Virus (BBTV) in
northeast region of India

Basavaprabhu L. Patil

DBT

CRISPR / Cas9 mediated control of the
gemini viruses involved in Papaya leaf curl
disease

Basavaprabhu, L. Patil
(Project Coordinator)

DBT-BCIL

Simulation of leaf curl disease dynamics in
chilli for strategic management options

Dr. Mahesha, B.,
(CC-PI)

DBT

Morphological, biochemical and molecular
characterization of jamun genotypes of
north-eastern region

Rekha. A. (12 months)
Ravishankar, K.V.
(9 Months)
Shivashakar, K.S.
(9 Months)

DBT

Bio-rational interventions through
entomopathogenic nematodes to manage ash
weevil (Myllocerus spp.) menace in brinjal
(Solanum melongena L.)

Umamaheswari, R.

DST

Assessment and understanding mechanism of
insecticide resistance in Tuta absoluta:
A new invasive pest in India

Prasanna kumar, N.R.

DST-SERB

Establishing incubation facility for
PHT technologies and others at ICAR-IIHR

Narayana, C.K., CEO
(w.e.f. 16/08/2019)
Prakash Patil (CEO)
(15/02/19 to 15/08/19)

DST
(BESST-HORT, a TBI)

Morphogenetic characterization of native
virulent Phytophthora isolates inciting vine
rot and fruit rot of pointed gourd emerging
in Odisha and devising IDM module in
participatory mode

Sangeetha, G.

DST, Govt. of Odisha

Introgression of pungency genes from wild
species through marker-assisted selection in
chilli (Capsicum annum L.) – to breed suitable
commercial pepper cultivation for
industrial use

Madhavi Reddy, K.

DST-SERB
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Identification and mapping of ToLCNDV
resistance loci and introgression of resistance
genes through molecular assisted selection in
chilli (Capsicum annuum L.)

Lakshmana Reddy, D.C.

DST-SERB

Marker assisted breeding for combined
resistance to major soil borne diseases
(Bacterial wilt & Phytophthora root rot) and
root-knot nematodes in chilli
(Capsicum annuum L.).

Naresh Ponnam

DST-SERB

Undertaking the changes in host-pest
interactions and dynamics in mango under
climate change scenario (NICRA)

Kamala Jayanthi, P.D.
(CC-PI)

ICAR

National Initiative on Climate Resilient
Agriculture (NICRA) for XIth Plan

Laxman, R.H.

ICAR

National Initiative Climate Resilient
Agricultural Technology Package at
Village Level

Loganandhan, N.
(CC-PI)

ICAR

Genomics-mediated taxonomic and functional
analysis of endophytic microbiome in
horticultural crops and plant-microbe
interaction studies
(Main Centre: ICAR-NBAIM)

B.L. Patil (CC-PI)

ICAR AMAAS
(Network Project on
application of
microorganism in
Agriculture and Allied
Sectors)

BIOCLAY – The novel LDH nanocarrier
system in increasing the persistence of
Bt toxins

Asokan, R.

ICAR AMAAS

All India Network Project (AINP) on
Pesticide residues

Soudamini Mohapatra

ICAR

ICAR-NPTC - Functional genomics of
plant type, maturity and fruit quality traits in
mango

Dinesh, M.R.
(Crop - P.I.)

ICAR

Network Project on transgenics in Crops
(NPTC): Functional genomics: Fusarium
wilt resistance and drought tolerance in Banana

Ravishankar, K.V.

ICAR

Network Project on Transgenics in Crops
(NPTC) : Development of transgenic Banana
cv. Rasthali resistant to Fusarium wilt

Usharani, T.R. (CC-PI)

ICAR

Policy imperatives for promoting value chains
of agricultural commodities in India

Gajanana, T.M.

ICAR-NIAP
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New Extension Methodologies and
Approaches (NEMA)

Narayanaswamy, B.

ICAR

Improving livelihood and enhancing family
income of farmers through horticultural
interventions

Tripathi, P.C.

ICRISAT
(Under Bhoo-Samrudhi)

Evaluation of air pollution tolerance index
of trees and shrubs of Bengaluru city

Sumangala, H.P.

Karnataka State
Pollution Control Board

Front Line Demonstration on IPM Technologies Balakrishna, B.
for protected cultivation of capsicum, tomato
and European cucumber in farmer’s fields of
Karnataka

MIDH (NHM), Dir. of
Hort., Govt. of
Karnataka

Establishment of Centre of Excellence on
Protected cultivation of horticultural crops
at ICAR-IIHR, Bengaluru

Shankara Hebbar, S

MIDH (NHM), Dir. of
Hort., Govt. of
Karnataka

Micro / in vitro propagation of underutilized
vegetable crops and supply in the state of
Odisha

Meenu Kumari

MIDH (NHM), Dir. of
Hort., Govt. of Odisha

Establishment of a model nursery for production Kundan Kishore
of quality planting materials of pineapple in
Odisha

MIDH,
Govt. of Odisha

Vegetable Grafting: Establishment of model
vegetable grafting nursery for tackling soil
related biotic & abiotic constraints in Odisha

Naresh Ponnam

MIDH,
Govt. of Odisha

Seeds: Social and economic empowerment
through dedicated seed production clusters for
vegetable crops in Odisha

Srinivas, P.

MIDH,
Govt. of Odisha

XII Plan Scheme “National Agriculture
Innovation Fund (NAIF)”.
Component-1: Establishment of Zonal
Technology Management Centre (ZTMC)

Prasanna, H.C.

NAIF, ICAR

XII Plan Scheme “National Agriculture
Innovation Fund (NAIF)”
Component-II: Establishment of Agri-Business
Incubation (ABI) Centres

Laxman, R.H.
(w.e.f. 9th July, 2019)
Hima Bindu, K.
(Upto 8th July, 2019)

NAIF, ICAR

Molecular mapping and identification of
candidate genes for anthracnose fruit rot
disease resistance in chilli

Madhavi Reddy, K.

NASF
(National Agricultural
Science Fund)
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Enhancing decomposition rate and quality
of bio-waste through microbial consortia for
improving soil health

Selvakumar, G. (CC-PI)

NASF

Effective delivery of nutrients, insecticides
and fungicides through nanoparticulates and its
effect on uptake and yield in groundnut and
chilli

Satisha, G.C. (CC-PI)

NASF

Imparting PRSV resistance in papaya by
CRISPR-Cas-mediated genome editing and
Tilling

Krishna Reddy, M.

NASF

Validation and promotion of sustainable and
adaptable IPM technology for brinjal crop

Sridhar, V.

NCIPM,
New Delhi

Large scale multiplication of different lines of
Anthurium through Somatic embryogenesis

Aswath, C.

NIF

Training on Conservation and Cultivation of
Medicinal Plants

Smitha, G.R.

NMPB

Standardization of seed germination and seed
storage protocols in endangered medicinal
and aromatic plants

Yogeesha, H.S.

NMPB

Utilization of pomegranate for development
of functional Medicinal ingradients

Debi Sharma (CC-PI)

NMPB

Collection, characterization and genetic
improvement of Eclipta alba

Hima Bindu, K.

NMPB

Preparation for Plant variety Protection and
DUS Testing through ICAR-SAU system and
conduct of DUS test on Tomato, Brinjal,
Okra and Garden Pea), Cucumber
(Cucumis sativus), Bottle gourd
(Lagenaria siceraria), Bitter gourd
(Momordica charantia), Pumpkin
(Cucurbita moschata), Pointed gourd
(Trichosanthes dioica), Watermelon and
Muskmelon

Singh, T.H.
(w.e.f. 01.07.2019)
Sadashiva, A.T.
(Up to 29.06.2019)

PPV & FRA

Development of guidelines for the conduct
of test for distinctiveness, uniformity and
stability of chilli, sweet pepper and
paprika (Capsicum annuum L.)

Madhavi Reddy, K.

PPV & FRA

Validating crop specific DUS testing
guidelines for Amaranth, Palak and
Ridge Gourd

Varalakshmi, B.

PPV & FRA
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DUS testing centre on Mango

Sankaran, M and
Dinesh, M.R.

PPV & FRA

DUS testing centre for Papaya and Custard
apple

Vasugi, C. (Papaya)
Sampat Kumar, P.
(Custard apple)

PPV & FRA

Formulation and validation of DUS testing
guidelines for betelvine (Piper betle L.)

Hima Bindu, K.

PPV & FRA

Establishment of Nodal DUS centre at IIHR,
Bangalore for Tuberose floriculture crop

Usha Bharathi, T.

PPV & FRA

Establishment of DUS nodal centre at IIHR,
Bangalore for China aster floricultural crop

Rajiv Kumar

PPV & FRA

Establishment of DUS nodal centre at IIHR,
Bangalore for jasmine floricultural crop

Sujatha A. Nair

PPV & FRA

Establishment of national repository of
rose at IIHR

Tejaswani Prakash

PPV & FRA

DUS centre for ornamental crops
(Rose & Chrysanthemum)

Tejaswini Prakash
(Nodal Officer)

PPV & FRA

Validation of DUS testing guidelines for
marigold

Tejaswini Prakash
(Co-Nodal centre)

PPV & FRA

Establishment of DUS nodal centre at IIHR,
Bangalore for carnation floricultural crop

Usha Bharathi, T.

PPV & FRA

Development of DUS guidelines for Gerbera

Aswath, C.

PPV & FRA

Establishment of Referral Lab /accreditation to Aswath, C.
conduct special tests for plant variety protection
in horticultural crops

PPV & FRA

Development of DUS testing guidelines,
characterization and documentation of
farmer’s varieties in Dolichos bean
(Lablab purpureus L.)

Raghu, B.R.

PPV & FRA

Development of yellow vein mosaic virus
(YVMV) tolerant okra cultivars using marker
assisted selection

Ravishankar, K.V.

RKVY,
Dept. of Hort.,
Karnataka

Strengthening the farmers on adoption of
improved horticultural technologies, through
digital documentaries (ICT) in Karnataka State

Narayanaswamy, B.

RKVY, Govt. of
Karnataka

Upgradation of microbiology unit of food
safety referral laboratory for agriculture and
horticulture produce

Debi Sharma

RKVY,
Dept. of Hort.,
Karnataka

Establishment of a post-harvest cum quality
analysis laboratory for enhancing market
value of fruits

Kundan Kishore

RKVY,
Govt. of Odisha
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9. Publications
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Meera Pandey. (2019). How mushrooms can
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Poshanabhiyan. Document submitted in
National conference on Agriculture-Nutrition,
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Ministry of Women and Child Development,
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10. Research Projects
List of Ongoing Institute Projects (2018-19)

Xanthomonas axonopodis pv punicae.
PI: Anuradha Sane

Division of Fruit Crops
HORTIIHRCIL2015 (Common for all the
Projects)
010: Genetic improvement of fruit crops for
improved productivity, quality and resistance to
biotic and abiotic stresses. Project Leader:
Rekha, A.
Sub-Projects
010 (1):

010 (16):

Collection and characterization of
tamarind (Tamarindus indica L.) for
development of diversity maps. PI:
Kanupriya

010 (17):

Evaluation of under-utilized fruits for
yield, quality and adaptability. PI:
Tripathi, P.C.

011 : Development and refinement of production
technology of fruit crops Project Leader: Reju
M. Kurian

Improvement of mango for yield and
quality. PI: Sankaran, M. (w.e.f. 30/08/
2018); Dinesh, M.R. (Upto 29/08/
2018).

Sub-Projects

010 (2):

Breeding jamun and sapota for dwarf
tree stature with higher productivity.
PI: Rekha, A.

011 (1):

Canopy management and crop regulation in fruit crops (Grapes, annona
and pomegranate). PI: Satisha, J.

010 (5):

Breeding papaya for PRSV tolerance.
PI: Vasugi, C.

011 (2):

010 (6):

Incorporation of bacterial blight
resistance in pomegranate. PI:
Anuradha Sane.

Enhancing productivity through high
density planting (Guava, jamun,
pomegranate and fig). PI: Satisha, J.
(w.e.f. 03/10/18); Sampath Kumar, P.
(Upto 02/10/18).

010 (8):

Improvement of guava for yield and
quality. PI: Vasugi, C.

011 (3):

Exploitation
of
stock-scion
interactions (Mango, annona, jackfruit,
fig and grapes). PI: Reju M. Kurian

010 (9):

Rootstock and mildew resistance
breeding in grapes. PI: Linta Vincent

011 (4):

Optimizing water and nutrient
management (Papaya, guava, mango,
sapota, annona and grapes). PI:
Manjunath B.L.

011 (5):

Fruit based mixed cropping systems
(Annona and sapota). PI: Anushma (w.
e. f. 20/08/2018): Manjunath B.L.
(upto 19/08/2018)

010(6-H):

Performance of Dragon fruit
(Hylocereus sp.) cultivars under
different training systems in open as
well as shade net condition. PI:
Karunakaran, G.

011(7):

Standardization of vegetative
propagation techniques in papaya
(Carica papaya L.) under tropical
climatic conditions of Southern India.
PI: Satisha, J.

010 (10-H): Radiation induced mutation breeding
in papaya (Carica papaya L.,). PI:
Karunakaran, G.
010 (11):

Improvement of annona for yield and
quality. PI: Sakthivel, T.

010 (12):

Improvement of pummelo and grape
fruit for yield and quality. PI:
Sankaran, M.

010(13-H): Characterization of jackfruit
accessions for vegetable and table
purposes. PI: Karunakaran, G.
010(14):

Studies on polyembryony in mango.
PI: Reju M. Kurian

010(15):

Integrated disease management for the
pomegranate bacterial blight caused by
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011 (8):

011 (9):

Enhancing productivity of guava var.
Arka Poorna under HDP systems
through nutrient management. PI:
Mrs. Anushma (New Sub-Project
w.e.f. 1st April, 2019) (Kept in
abeyance w.e.f. 17th Sept., 2019 for
one year).
Studies on effect of cane, leaf and
flower regulation on quality of colour
grapes. PI: Satisha, J. (New SubProject w.e.f. 1st April, 2019)

020 (6):

Breeding garden pea, French bean and
cowpea for resistance to biotic and
abiotic stresses through markerassisted selection (MAS). PI: Aghora,
T.S.

020 (7):

Breeding Dolichos and vegetable
soybean for resistance to biotic and
abiotic stresses through markerassisted selection (MAS). PI: Raghu,
B.R.

020 (8):

Breeding onion for resistance to biotic
and abiotic stresses with high bulb
yield and quality attributes through
marker-assisted selection (MAS). PI:
Veere Gowda, R.

020 (9):

Evolving F1 hybrids in tropical carrots
with high yield and quality through
marker-assisted selection (MAS). PI:
Veere Gowda, R.

Division of Vegetable Crops
020 : Genetic improvement of vegetable crops for
improved productivity, quality and resistance to
biotic and abiotic stresses.
Project Leader: Sadashiva, A. T.
Sub-Projects
020 (1):

Breeding tomato for resistance to
biotic and abiotic stresses and gene
pyramiding for ToLCV resistance
through MAS. PI: Sadashiva, A.T.

020 (11):

Breeding ridge gourd and bitter gourd
for resistance to biotic stresses
integrating maker assisted selection
(MAS). PI: Varalakshmi, B.

020 (2):

Breeding hot pepper for biotic and
abiotic stress resistance and
diversification of male sterile lines in
chilli (Capsicum annuum L.). PI:
Madhavi Reddy, K.

020 (12):

Breeding cucumber varieties / hybrids
for resistance to biotic stresses
through marker assisted selection
(MAS). PI: Pitchaimuthu, M.

020 (13):

Breeding cluster bean (Cyamopsis
tetragonoloba L.) for yield, quality
and resistance to biotic stresses. PI:
Smaranika Mishra.

020 (15):

Breeding pumpkin, summer squash,
ash gourd and bottle gourd for yield,
quality and resistance to biotic
stresses. PI: Dhananjaya, M.V., (Ash
gourd and bottle gourd) – w. e. f. 04/
07/ 2018; Raja Shankar (Pumpkin and
summer squash) - w. e. f. 04/07/ 2018.

020 (16):

Breeding bell pepper (Capsicum
annuum L. var. grossum) for yield,
quality, biotic and abiotic stress
tolerance through marker assisted
selection. PI: Smaranika Mishra

020 (3):

Breeding brinjal for resistance to
bacterial wilt with high yield and
quality attributes through markerassisted selection (MAS). PI: Singh,
T.H.

020 (4):

Breeding cucurbitaceous crops
(Watermelon and Muskmelon) for
yield & resistance to biotic stresses
through marker assisted selection
(MAS). PI: Sreenivasa Rao, E.

020 (5):

Breeding okra varieties/hybrids for
yield, quality & resistance to biotic
stresses through marker-assisted
selection (MAS). PI: Pitchaimuthu, M.
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020 (17):

Breeding radish (Raphanus sativus L.)
for yield, quality and heat tolerance.
PI: Padmini, K.

020 (18):

Restoration of fertility in interspecific
F 1 hybrid between Solanum
melongena
and
Solanum
macrocarpon. PI: Padmini, K.

020 (19):

020 (20):

020 (21):

seed longevity of horticultural crops
under ambient storage. PI: Yogeesha,
H.S.
Division of Floriculture and Medicinal Crops
030 : Genetic improvement of ornamental crops
for improved productivity, quality and resistance
to biotic and abiotic stresses.
Project Leader: Tejaswini Prakash

Breeding varieties / hybrids for high
yield of leaf and pods with high quality
in drumstick (Moringa oleifera L.).
PI: Raja Shankar

Sub-Projects

Breeding Curry leaf (Murraya
Koenigii (L.) Spreng) for high leaf
yield, quality traits and resistance to
biotic stresses. PI: Raghu, B.R.
Breeding Gherkin (pickling cucumber
– Cucumis sativus var. sativus) for
yield, quality and resistance to downy
mildew. PI: Singh, T.H. (New SubProject started w.e.f. 1st Oct., 2019).

030 (1):

Genetic improvement of tuberose for
high concrete yield and resistance to
nematode. PI: Usha Bharathi, T.

030 (2):

Genetic improvement of gladiolus for
quality and resistance to biotic
stresses. PI: Rao, T.M.

030 (3):

Evolving Rose varieties (both open
and polyhouse) for quality and
resistance to powdery mildew, black
spot and thrips. PI: Tejaswini Prakash

030 (4):

Breeding
Dianthus
species
(Carnations, Pinks and Sweet
Williams) for quality. PI: Usha
Bharathi, T. (w.e.f. 09/01/18)

030 (5):

Breeding Gerbera for quality. PI:
Aswath, C.

030 (6):

Breeding Chrysanthemum and China
aster for quality. PI : Rajiv Kumar

030 (7):

Breeding crossandra for quality and
novelty. PI: Aswath, C.

030 (10):

Development of marigold hybrids and
high yielding varieties for flower and
biochemical components. PI: Tejaswini
Prakash

030 (11):

Breeding Dahlia for higher yield and
quality, PI: Aswath, C.

030 (12):

Augmentation, characterization and
conservation of land races and wild
relatives of selected horticultural crops
(Vegetables - Solanum wild gene pool,
Momordica species; Fruits – Mango,
Pomegranate and Custard Apple). PI:
Rajasekharan, P. E.

021 : Development and refinement of production
technology of Vegetable crops.
Project Leader: Hebbar, S.S.
Sub-Projects
021 (1):

Water management and rainfed
production in vegetable crops. PI: Anil
Kumar Nair

021 (2):

Organic farming in vegetable crops.
PI: M. Senthikumar, M.

021 (3):

Protected cultivation & precision
farming in vegetable crops. PI:
Hebbar, S. S.

021 (4):

Grafting studies in fruit vegetables for
overcoming biotic and abiotic stresses.
PI: Senthikumar, M.

022 : Development and refinement of efficient
seed production and plant propagation
technologies in key horticultural crops.
Project Leader : Yogeesha, H.S.
022 (1):

Ultra low and low moisture drying as
a cost effective technique to extend
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031 : Development and refinement of production
technology of ornamental crops.
Project Leader: Sujatha A. Nair

relatives of selected horticultural crops
(Vegetables - Solanum wild gene pool,
Momordica species; Fruits – Mango,
Pomegranate and Custard Apple). PI:
Rajasekharan, P.E.

Sub-Projects
031 (3):

Enhancing water and nutrient use
efficiency in flower crops under open
field (Chrysanthemum, Crossandra)
and protected (Gerbera) cultivation.
PI: Sujatha A. Nair

033: Production and phytochemical studies in
medicinal plants
Sub-Projects
033 (1):

Identification of pollutant absorbent
ornamental shrubs/ trees. PI:
Sumangala, H.P.

for
Production
Technology
Mandukaparni (Centella asiatica) PI:
Suryanarayana M.A.

033 (2):

Standardization of precision
production technologies in flower
crops (Marigold, Gladiolus and China
aster). PI: Sumangala, H.P.

Development of agro-techniques and
post-harvest management of Brahmi
(Bacopa monnieri L.) PI: Smitha G.R.

Division of Post Harvest Technology and
Agricultural Engineering

031 (6):

Optimization of resource use for rose
under open and protected conditions.
PI: Sujatha, S.

042 : Development of sustainable technologies
for Post-Harvest Management, processing
and waste utilization.

031 (7):

Standardization of media, evaluation
of suitable plant species and nutrient
module for vertical landscapes. PI:
Sumangala, H.P.

Project Leader: Harinder Singh Oberoi

031 (4):

031 (5):

031 (8):

Sub-Projects
042 (1):

Development of storage protocols for
extending the marketable period of
fruits (mango, guava, fig and jamun)
and vegetables (muskmelon,
drumstick, brinjal and bottle gourd).
PI: Sudhakar Rao, D.V.

042 (2):

Protocol development to enhance shelf
life and maintain quality in fresh- cut
fruits. PI: Ranjitha, K.

042 (3):

Development of bio composite
packages from horticultural wastes.
PI: Bhuvaneswari, S.

042 (4):

Development of dehydrated products
using alternate sweeteners, protein
fortified and millet incorporated fruit
bars from fruits and vegetables
(Mango, Papaya, Guava, Pineapple,
Aonla and Carrot). PI: Tiwari, R.B.

042 (5):

Process optimization for development
of probiotic fruit drinks (Pomegranate,
Jamun) and dehydrated fruit products.
PI: Harinder Singh Oberoi

Eco-friendly pot culture of flowering
ornamentals. PI: Smitha, G.R.

032 : Genetic improvement of Medicinal Crops
Project Leader: Hima Bindu, K.
Sub-Projects
032 (1):

032 (2):

Evaluation of Coleus forskholii
hybrids for tuber yield and forskolin
content. PI: Hima Bindu, K.
Identifying high yielding and high Ldopa lines in Mucana species. PI:
Hima Bindu, K.

032 (3):

Genetic amelioration of Kalmegh
(Andrographis paniculata Nees) for
yield and quality. PI: Hima Bindu, K.

032 (4):

Genetic Improvement of Centella
asiatica by Polyploidy Breeding. PI:
Smitha, G.R.

032 (5):

Augmentation, characterization and
conservation of land races and wild
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042 (6):

Value Addition to fruit and vegetable
wastes (Jackfruit & Pumpkin). PI:
Narayana, C.K.

042 (7):

Value added products from bitter
gourd and avocado fruits. PI:
Doreyappa Gowda, I.N. (New SubProject w.e.f. 1st April 2019).

051: Integrated management of fungal and
bacterial diseases of tropical horticultural crops
Project Leader: Dr. Sriram, S.
Sub-Projects

041/141 : Development of machinery for
production and processing of horticultural crops.
Project Leader: Senthil Kumaran, G.

051 (1):

Development of disease prediction
models for yellow rust in grapes var.
Bangalore Blue. PI: Saxena, A.K.

051 (4):

Host - Pathogen interactions with
special reference to fungal wilts of fruit
crops. PI: Sriram, S.

Sub-Projects
041 (2):

Development of machinery for
processing
of
pomegranate
and mushroom. PI: Carolin
Rathinakumari, A.

051 (9):

Epidemiology and management of
Phytophthora leaf blight and fruit rot
in hot and sweet pepper (Capsicum
annuum L.). PI: Sandeep Kumar, G.M.

041 (3):

Development of tractor operated
seeder and seedling transplanter for
chilli. PI: Senthil Kumaran, G.

051 (10):

Identification and integrated disease
management of bacterial leaf spot of
tomato and chilli. PI: Chandrashekhara, C.

051 (11):

Host-Pathogen interaction and
management of wilt diseases of
ornamental crops (Crossandra,
Gladilous and Carnation). PI: Priti
Sonavane.

051 (12):

Development of forewarning models
for the bloosom blight and hoppers in
mango. PI: Sriram, S. (New SubProject w.e.f. 1st April, 2019).

Division of Plant Pathology
050 : Diagnostics and Integrated management of
viral diseases of tropical horticultural crops.
Project Leader: Krishna Reddy, M.
Sub-Projects
050 (4):

Development of quick detection
methods and vector host interaction of
phytoplasmas causing big bud disease
of tomato and little leaf of brinjal. PI:
Samuel, D. K.

050 (5):

Diagnosis and management of viral
diseases of cucurbitaceous crops. PI:.
Mahesha, B

050 (6):

Diagnosis, epidemiology and
integrated management of Vector
borne viruses diseases of horticultural
crops (Bitter gourd, Chilli, Capsicum,
Tomato and Papaya).PI: Krishna
Reddy, M.

050 (7):

053 : Genetic improvement and development of
production and utilization technology of tropical
mushrooms
Project Leader: Meera Pandey.
Sub-Projects

Integrated approaches for the
management of Papaya ring spot virus
in Papaya. PI: Krishna Reddy, M.
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053 (2):

Standardization of optimum casing
material formulation for production of
milky mushroom (Calocybe indica).
PI: Chandrashekhara, C.

053 (3):

Development of technology for
cultivation and value addition of subtropical and tropical culinary medicinal
mushrooms. PI: Meera Pandey

Division of Entomology and Nematology

060 (18):

Evaluation of actinobacteria for
pesticidal activity against pests of
vegetable crops. PI: Radha, T.K. (New
Sub-Project w.e.f. 1st April 2019).

060 (19):

060 : Integrated Insect pest management in
tropical horticultural crops
Project Leader: Shivarama Bhat, P.
060 (7):

Development of neem cake / neem
seed powder. PI: Shivarama Bhat, P.

Exploration of lesser known botanicals
for insect pest management. PI:
Prasannakumar, N.R. (New SubProject w.e.f. 1st April, 2019).

060 (9):

Current scenario of arthropod
diversity of drumstick (Moringa
oleifera L.) and management of major
pests. PI: Shivarama Bhat, P.

063 : Integrated nematode management in
tropical Crops
Project Leader: Umamaheshwari, R. (w. e. f.
28.07.2018)

060 (10):

Management
of
Myllocerus
subfasciatus infesting brinjal using
microbial agents. PI: Ganga
Visalakshy, P.N.

Sub-Projects

Sub-Projects

060 (11):

060 (13):

Ecologically mediated interactions of
host plants – Mealy bugs – Natural
enemies in fruit crops. PI: Jayanthi
Mala, B.R.
Feasibility of enhancing fruit set in
Annona (cv. Arka Sahan) and
polyhouse grown cucurbits through
insect pollinators. PI: Reddy, P.V.R.

060 (14):

Bioecology
and
integrated
management of South American
tomato moth, Tuta absoluta (Meyrick
1917). PI: Sridhar, V.

060 (15):

Studies on the invasive whitefly
Aleurothrixus trachoides (Back)
(Hemiptera: Aleyrodidae), in India and
development of management
strategies. PI: Gopalkrishna Pillai, K.

060 (16):

060 (17):

063 (2): Evaluation of bio efficacy of
entomopathgenic nematodes for
biological control of insect pests in
horticultural
crops.
PI:
Umamaheshwari, R.
063 (3):

Bio management of nematode induced
disease complex in horticultural crops
(pomegranate, guava, capsicum,
gherkins, gladiolus, gerbera and
crossandra). PI: Umamaheshwari, R.

063 (4):

Exploring nematode host interaction
and developing integrated nematode
management modules in horticultural
crops (guava, brinjal, cucumber etc.)
PI: Umamaheshwari, R. (New SubProject w.e.f. 1st April, 2019).

Division of Plant Physiology and Biochemistry
070 : Understanding the physiological and
biochemical mechanism and their application for
improving productivity and quality of mandate
horticultural crops.

Bio-ecology and sustainable
management of borers in fruit crop
ecosystems with special reference to
mango and guava. PI: Reddy, P.V.R.

Project Leader: Shivashankara, K. S.
Sub-Projects

Monitoring of fall armyworm,
Spodoptera frugiperda (J.E. Smith)
and associated natural enemies in
Horticultural crops from South India.
PI: Sridhar, V. (New Sub-Project
w.e.f. 1st April, 2019).
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070 (8):

Physiological interventions to induce
early and regular flowering in
Alphonso mango. PI: Ravindra, V.

070 (9):

Extraction and method optimization of
natural antioxidants and pigments
from pomegranate peel and flowers.
PI: Rao, V.K.

070 (10):

Studies on impact of water stress on
physiology, bioactive compounds and
gene expression profiling in Kalmegh.
PI: Pritee Singh

correcting nutrient imbalances. PI:
Satisha, G.C.
080 (6):

Development and standardization of
soilless cultivation of vegetables on
Arka Fermented Cocopeat under
protected conditions. PI: Kalaivanan,
D.

070 (11):

Assessment of floral metabolite
profiles and their influence on fruit set
in mango. PI: Shivashankara, K.S.

070 (12):

Pesticide residue studies in fruits and
related environment. PI: Soudamini
Mohapatra

080 (7):

Development of nutrient management
module for Guava under high density
planting system. PI: Rupa, T.R.

070 (14):

Effect of processing on pesticide
residues in horticultural commodities.
PI: Partha P. Choudhury

080 (8):

070 (15):

Investigations on salinity tolerance
mechanism in guava genotypes/
species. PI: Upreti, K.K.

Evaluation of mango poly-embryonic
rootstocks (RS) and RS X Scion
combinations for nutrient uptake and
translocation efficiency in polyembryonic mango, guava and papaya.
PI: Shivananda, T.N.

070 (16):

Evaluation of factors affecting uptake
of persistent pesticides in vegetables.
PI: Debi Sharma

080 (9):

070 (17):

Studies on root characteristics of
Capsicum species for enhancing water
stress tolerance. PI: Laxman, R.H.

Influence of root stock and scion
combinations on nutrient acquisition
and nutrient utilization efficiency in
Solanaceous Vegetable crops. PI:
Raghupathi, H.B.

080 (10):

Identification of suitable rose
rootstocks for tolerating bicarbonate
toxicity (High pH) and salinity for poly
houses and open field conditions. PI:
Varalakshmi, L.R.

080 (11):

Standardization of Zinc Requirement
of Vegetable Crops/Cropping Systems
for Sustainable Production. PI:
Rajendiran, S.

070 (18):

Understanding the biochemical and
molecular mechanisms of flowering in
mango. PI: Shamina Azeez.

070 (19):

Biochemical basis of rust (Uromyces
phaseoli Reben Wint.) resistance in
French bean (Phaseolus vulgaris L.)
PI: Arivalagan, M. (New Sub-Project
w.e.f. 1st April, 2019).

070 (20):

Seed pre-treatments and abiotic stress
tolerance (water and high
temperature) in chilli. PI:
Bhanuprakash, K. (New Sub-Project
w.e.f. 1st April, 2019).

081 : Addressing soil health and environmental
safety in horticultural crops and cropping
systems.
Project Leader: Raghupathi, H.B.
Sub-Projects

Division of Soil Science and Agricultural
Chemistry
080 : Soil, nutrient and water management in
horticultural crops and cropping systems
Project Leader: Raghupathi, H.B.
Sub-Projects
080 (1):

Micronutrient related constraints in
fruit and vegetable crops for
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081 (9):

Development of Actinobacterial liquid
inoculants for growth promotion,
nutrient and health management in
Pomegranate. PI: Radha, T.K.

081 (10):

Development of a management
practice for acquisition of fixed
phosphorus by VA Mycorrhizae and
PSB combination in Vegetables. PI:
Ganeshmurthy, A.N.

090 : Improving knowledge and skill of
stakeholders for improving productivity of
horticultural crops and impact assessment of
adopted technologies.

Assessment of spread and acceptance
of selected floriculture technologies.
PI: Reddy, T.M. (New Sub-Project
w.e.f. 1st April, 2019).
091: Development and application of economic,
statistical and ICT tools & strategies for
improving and assessing productivity of
horticultural crops.
Project Leader: Sudha Mysore
Sub-Projects

Project Leader: Venkatta Kumar, R.

091 (1) :

081 (11):

090 (16):

Anhydrobiotic engineering of efficient
plant
growth
promoting
Rhizobacterial strains for production
of bio-encapsulated seeds of Bhindi
and Chilli. PI: Selvakumar, G.

Division of Social Sciences and Training

Sub-Projects
090 (6):

090 (7):

090 (8):

090 (9):

090 (11):
090 (12):

090 (13):

090 (14):

090 (15):

Group dynamic and social networks
among women SHG member's
involved in economic activities. PI:
Reddy, T.M.
An Analysis on 'Producer Company'
model in providing extension services
to Horticulturists. PI: Venkatta
kumar, R.
Evaluation of digitally documented
IIHR technologies for its effectiveness
and utility. PI: Narayanaswamy, B.
Multidimensional analysis of attributes
of horticultural innovations and
their impact on adoption. PI:
Balakrishna, B.
Spread and acceptance of ICAR-IIHR
technologies. PI: Achala Paripurna, K.
Assessment of spread, acceptance and
profitability of selected fruit crop
technologies. PI: Senthil Kumar, R.
A study on feasibility, spread,
acceptance and profitability of selected
varieties / hybrids and technologies of
ICAR-IIHR. PI: Atheequlla, G.A.
A study on spread and acceptance of
ICAR-IIHR released vegetable hybrids
in South India. PI: Sankar, V.
Assessment of horticultural based
farming system for enhancing
profitability of small and marginal
farmers. PI: Narayanaswamy, B. (New
Sub-Project w.e.f. 1st April, 2019).

091 (2):

091 (3):

091 (4):

091 (5):

091 (6):

091 (7):

091 (8):

Assessing the socio-economic impact
of horticultural technologies on crop
diversification, farm income, employment and trade. PI: Sudha Mysore
Economics of factor productivity and
production efficiency in selected
horticultural crops. PI: Sreenivasa
Murthy, D.
Development of statistical models for
horticultural crops research. PI:
Venugopalan, R.
Development of database and program
modules for horticultural crops. PI:
Chandra Prakash, M. K.
Development of decision support
system for horticultural crops. PI:
Reena Rosy Thomas
Emerging marketing models in
horticultural crops to link farmers to
market. PI: Gajanana, T.M.
Development of epidemiological
moels for viral diseases in horticultural
crops. PI: Radhika, V. (New SubProject Number from 1st Nov., 2019).
Development of an online information
system for the plant genetic resources
of IIHR. PI: Radhika, V.

Division of Biotechnology
110 : Development, refinement and use of
biotechnological approaches for horticultural
crop improvement and production.
Sub-Projects
110 (17):
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Forskolin production in cultures of
Coleus forskohlii transformed with

Agrobacterium rhizogenes. PI:
Mythili, J.B.

Central Horticultural Experiment Station,
Chettalli

110 (18):

Tilling in papaya for enhancing shelf
life (Arka Prabhath). PI: Vageeshbabu,
H.S.

110 (19):

Identification of elite germplasm line/
s for multi-traits by using tightly linked
molecular markers in chilli. PI:
Lakshman Reddy, D.C.

170 : Development, refinement and
popularization of cropping system models for
improving productivity of horticultural crops in
high altitude regions of Western Ghats of India.

110 (20):

Micro propagation of guava cv. Arka
Kiran – a pink pulped variety. PI:
Mythili, J.B.

110 (21):

Micro propagation and fieldevaluation of PRSV tolerant papaya of
Intergeneric lineage. PI: Nandeesha, P.

110 (22):

110 (23):

Project Leader: Bharathi, L.K.
Sub-Projects

Molecular analysis & mode of action
of microbial inoculants (Mis)
employed for enhancing plant growth
and imparting tolerance to biotic
stress. PI: Ravishankar, K.V.
Transmission and molecular
interaction and management of Leaf
hopper Vector/s in reduction of
Aster yellows in China aster,
Chrysanthemum and Marigold. PI:
Asokan, R.

110 (24):

Biotechnological interventions for
inducing rooting in cuttings of certain
fruit crops. PI: Vageeshbabu, H.S.

110 (25):

Genome editing of recessive resistance
eIF4 genes in chilli for potyvirus
resistance. PI: Manamohan, M.

110 (26):

In vitro mutagenesis of guava for
Fusarium wilt resistance. PI: Usha
Rani, T.R.

110 (27):

Hybrid embryo rescue in horticultural
crops (Focus on grapes). PI:
Nandeesha, P.

161:

Application of Bioinformatics in target
gene validation for genome
engineering of some important insect
pests of horticultural crops. PI:
Asokan, R. (CAB in Scheme)

170 (9):

Diagnosis of viral and viral-like
diseases associated with fruits,
vegetables and ornamental crops in
high humid regions of Western Ghats
of India. PI: Venkataravanappa, V.

170 (10):

Harnessing the genetic potential of
Momordica sahyadrica through wide
hybridization. PI: Bharathi, L.K.

170 (11):

Development of integrated nutrient
management module for improving
yield and quality of Coorg Mandarin
(w. e. f. 25th June, 2018). PI: Vaisakhi,
K.C.

170 (12):

Improvement of Coorg mandarin and
avocado through mutation breeding,
PI: Madhav, A.C. (New Sub-Project
w.e.f. 1st April, 2019).

170 (13):

Diagnosis and management of major
fungal diseases of Avocado in high
humid tropic regions of Western Ghats
of India. PI: Venkataravanappa, V.
(New Sub-Project w.e.f. 1st April,
2019).

Central Horticultural Experiment Station,
Bhubaneswar
180 : Development and refinement of
technologies for improving productivity of fruit
and vegetable crops in east coast regions of India
(Bhubaneswar)
Project Leader: Acharya, G.C.
Sub-Projects
180 (1):
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Collection,
evaluation,
characterization, conservation and
documentation of germplasms of fruit

crops of Eastern India. PI: Kundan
Kishore
180 (5):

Activity 180 (8.5): Canopy architecture
modification by trellising for
enhancement of productivity and
quality in mango variety “Arka
Neelachal Kesri”.

Collection,
evaluation
and
improvement in Capsicum spp. for
desired characters. PI: Poonam Naresh

Activity 180 (8.11): Standardization of branch
bending for enhancing yield in guava.

Activity 180 (5.1): Collection and evaluation of hot
chilli lines from different geographical
regions of north eastern India and
identification of elite lines for
pungency and resistance to leaf curl
virus and Anthracnose

180 (10):

Activity 180 (10.1): Seasonal abundance and
severity level of diseases of major fruit
crops.

Activity 180 (5.2): Collection and evaluation of
chilli lines for salt and moisture stress
tolerance
180 (6):

Monitoring and management of
diseases
in
fruit
crops.
PI: Sangeetha, G.

Activity 180 (10.2): Management of major diseases
in mango.

Collection,
evaluation
and
improvement in Moringa and leafy
vegetables of eastern region for
desired characters. PI: Acharya, G.C.

Activity 180 (10.3): Establishing the pathogenicity
for a new kind of spotting disease
occurring on banana and its
management.

Activity 180 (6.1): Collection and evaluation of
Moringa germplasms for leaf iron
content, earliness and pod quality.

180 (13):

Exploiting the potential of CAM fruits
in eastern tropical region. PI: Kundan
Kishore.

180 (14):

Collection,
evaluation
and
improvement of legume vegetables for
desired characters. PI: Meenu Kumari.

Improving productivity of fruit crops
(custard apple and mango) through
application of plant growth regulators.
PI: Deepa Samant.

180 (15):

Activity 180 (7.1): Collection and evaluation of
Dolichos beans for photoinsensitiveness and pod quality.

Demonstration and study of impact of
IIHR technologies in Eastern coastal
regions. PI: Srinivas, P.

180 (16):

Etiology of collar and root rot as well
as net blight disease of pointed
gourd and their management. PI:
Sangeetha, G.

180 (17):

Breeding pole type French bean
(Phaseolus vulgaris L.) resistant to
rust with round and stringless pods.
PI: Meenu Kumari (New Sub-Project
w.e.f. 1st June, 2019).

Activity 180 (6.2): Collection and evaluation of
leafy vegetable germplasms for foliage
yield, growth rate and stem
tenderness.
180 (7):

Activity 180 (7.2): Collection and evaluation of
Popat bean (Dolichos lablab var.
lignosus) for economically important
agronomical traits.
Activity 180 (7.3): Collection and evaluation of
Rikia bean for yield and economic
important traits.
180 (8):

Development
of
production
technologies of fruit crops. PI: Deepa
Samant.
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11. Commercialization of Technologies
11.1 Technology
themes

11.2 ICAR-IIHR, Bangalore – Economic Impact and Valuation of ICAR- IIHR major Technologies
Sl No

Name of crop/Technology

Annual Benefit/Impact

Remarks

1.

Grapes : Dogridge
rootstock

Rs 8796.0 crores

 Spread in >90 of grape area,
1 lakh ha

2.

Tuberose, Arka Prajawal

Rs 280.5 crores

 Spread in > 38 % tuberose area,
i.e., 2805 ha

3.

Tomato, Arka Rakshak

Rs 661.5 crores

 Triple resistant tomato F1 hybrid

4.

Mango, Pheromone trap

Rs 360.0 crores

 Adopted in > 3 lakh ha and gives
15-20 % higher returns

5.

Biopesticides

Rs 4800.0 crores

 licensed to > 300 companies and
applied in > 8 lakh ha.
 Income benefit of about 15 to 20 %

6.

Crop specific foliar
nutrient formulations;
Banana Special, Mango
special, Vegetable special

Rs 1230.0 crores

 licensed to > 12 companies & 38
KVKs
 Increase in yield by 15 % & 24 % in
income

7.

Arka Microbial
Consortium (AMC) for
plant health management

Rs 138.0 crores

 Applied in 46000 ac in various
horticultural crops including pepper

8.

Guava, Arka Kiran

Rs 10.0 crores

 a pink flesh guava
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9.

Banana, High density
planting

Rs 4621.0 crores

 Adopted in > 30 % banana area of
8.84 lakh ha and increases atleast
50% of the net income to the farmers

10.

Pineapple – Growth
regulator NAA for flower
induction

Rs 460.0 crores

 Adopted in > 50 % of pineapple area
of 1.03 lakh ha and the benefit of
30% in yield and income

11.

Ladies Finger, (Bhendi)
Arka Anamika

Rs 7067.6 crores
most popular

 HYV with resistant to YVMV and
 Presently it is spread in nearly 58 %
of Okra area of 5.09 lakh ha as a
HYV (20%) or one of the parents in
okra hybrids (38 %)

12.

Watermelon,
Arka Manik variety

Rs 377.99 crores

 Very popular during last 2.5 decades
Peak during 1985-2004
 At present it is growing innearly 15%
of water melon area of 1.01 lakh ha
 Seed companies are using it as one
of the parentsfor developing hybrids.

13.

Onion – Arka Kalyan

Rs 419.4 crores

 It is a high yielding variety, tolerance
to purple blotch
 Good quality bulbs and good
Keeping quality

14.

French Bean, Arka Komal

Rs 409.6 crores

 Most popular French bean variety
 It is spread in nearly 10 % area and
benefit more that 25 in yield and
income over local types

15.

Chillies, HYV and hybrids

Rs 419.4 crores

 Nearly 890 kg of breeder seeds of A
Lohit and A. Suphal are given during
the year for making foundation and
certified seeds
 Nearly 350 kg of Chilli hybrids
were also sold

Total of 15 Technologies

Rs. 30050.99

11.3 Technology commercialized and revenue generated during January – December 2019
Theme Area

No. of Technologies
licensed

No. of licenses
done

Total Revenue
generated (INR)

Seed and Planting Materials

6

9

6,93,250.00

Biopesticides and Bionematicides

4

26

1,50,67,000.00

Crop Protection Technologies

8

13

50,80,875.00

Post Harvest Technologies

12

15

3,49,540.00

Farm Implements and Machinery

4

4

7,99,940.00

Grand Total

34

67

2,19,90,605.00
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11.4 Entrepreneurship /Awareness programme organised under Agri-Business Incubation (ABI)
Programme

Place

Date

Intervention of Horticultural
Technologies in Protected
Cultivation

Doddaballapur

June 18

35

Business Prospects in Horticulture
for Self Employment

College of Horticulture,
Hiriyur

June 20

100

Business Ideas for DAESI Input dealers

KVK, Hirehalli

June 28

30

Capacity Building and Entrepreneurship
Development in Vegetable Nursery
Management

KVK, Hirehalli

Sept 12

45

Awareness Programme on ICAR-IIHR
Technologies

ICAR-IIHR,
Bengaluru

Sept 20

-

Urban Horticulture Start-up Opportunities

ICAR-IIHR, Bengaluru

Oct 19

56

Techno based Business Entrepreneurship
Development Programme for Apprentice
of DAESI

ICAR-IIHR,
Bengaluru

Nov 05

-

Value addition, Processing of fruits,
vegetables & mushrooms

ICAR-IIHR,
Bengaluru

Nov 26

37
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No. of participants

11.5 Number of activities and revenue generated under Professional Service Function (PSF) during
January to December 2019
Activity

Number

Total revenue generated (INR)

Contract Service-Testing

217

24,68,131.00

Contract Research-Paid up trial

24

85,48,308.00

Consultancy Service-Field visit

7

5,47,938.00

R&D

8

2,67,000.00

Total

256

ICAR-IIHR commercialized technologies
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1,18,31,377.00

12. RAC, IRC, IMC – Major Recommendations
12.1. Research Advisory Committee (RAC)

technology in important vegetables and
fruits.

The Research Advisory Committee Meeting (RAC)
of ICAR-IIHR was constituted vide Council’s office
order No. Hort-7-8/2013-IA-V dated March, 2017.
The meeting of the committee for the review year
2018 was held under the Chairmanship of Prof.
Gautam Kalloo, Formerly DDG (Hort.), ICAR &
Ex-Vice Chancellor, JNKVV, Jabalpur at ICARIIHR, Hesaraghatta, Bengaluru from 3rd-4th Dec,
2019.

3.

Standardization of Doubled Haploid
technology in hot pepper, sweet pepper, onion,
carrot and melons.

4.

Phenomics facility may be employed to use
redox potential as screening technique for
biotic and abiotic stresses at cellular level.

5.

Members :
Dr. S.N. Pandey,
Former ADG (Hort.),
ICAR, New Delhi

Studies on chemical cues in attracting natural
enemies for enhanced parasitism and predation
to manage herbivory of crops may be taken up.
Study should be conducted on the relation
between pestilence and nutrient status of
the crop.

6.

Dr. Pritam Kalia,
Ex-Head, Division of Vegetables,
ICAR-IARI, New Delhi

Studies on rhizosphere engineering to tackle
nematodes and encouraging predatory and
beneficial nematodes may be taken up.

7.

Dr. T. P. Rajendran,
Former ADG (Pl. Protection),
RIS for Developing Countries, New Delhi

Tropical carrots should be used for making
beverages and products should be developed
by blending.

8.

Dr. G. D. Joshi,
Retd. Dean (Agriculture), KKV,
Dapoli, Ratnagiri

Internet of Things (IoT) based tracking and
tracing system for fresh horticultural produce
may be developed.

12.2 Institute Research Council (IRC)

Chairman : Dr. Gautam Kalloo

Chairman
: Dr. M.R. Dinesh
Members
: All scientists of ICAR-IIHR
Member-Secretary : Dr. C.K. Narayana

Dr . M. S. Prabhakar,
Hon. Agricultural Minister nominee
Shri. S. Sivaprasad,
Hon. Agricultural Minister nominee

The 89thIRC Meeting was held during 7-27th March,
2019, under the Chairmanship of Dr. M. R. Dinesh,
Director, ICAR-IIHR, Bengaluru. At the outset, the
Member Secretary, IRC welcomed the Chairman and
all scientists including newly joined. The Director,
in his introductory remarks emphasized on rootstock
breeding, use of sensors, artificial intelligence,
nanoscience, organic formulations, multiple stress
tolerance and gene discovery for biotic and abiotic
stresses, etc. The director conveyed the house about
DG’s positive remarks on our research publications
and citations from the institute, and suggestions on
having collaboration with other SAUs,’ streamlining
the research work of P.G. Students and adding
research component in the extension activities.

Dr. M. R. Dinesh
Director, ICAR-IIHR
Member-Secretary: Dr. E. Sreenivasa Rao
Major recommendations:
1.

Efforts may be made to collect Avocado
germplasm from USDA; creation of variability
in dragon fruit by mutation breeding may be
carried out.

2.

Identification of new genes linked with traits
of importance in the germplasm base may be
initiated using metabolomic and genomic
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Director complimented all the scientists for their
research contribution and congratulated the scientists
who were promoted to Principal Scientist (Dr. Raja
Shankar, Dr. S. Bhuvaneswari, Dr. Saju George and
Dr. N. Loganandan) and Senior Scientist (Dr. M.K.
Chandra Prakash, Dr. Reena Rosy Thomas and
Dr. H.P. Sumangala) under CAS. The meeting
started with the presentations by Scientists of PostHarvest Technology & Agricultural Engineering on
7th March, 2019 and ended with presentations of new
project proposals. A total of 26 institute funded
projects were reviewed.

carried out. In custard apple, defoliation is to be
attempted during October both by manual method
and using chemicals to advance the flowering/
harvest. Dragon fruit can be tried as an intercrop in
mango orchard.
3. Genetic improvement of vegetable crops for
improved productivity, quality and resistance to
biotic and abiotic stress
The work on parthenocarpic tomatoes may be
initiated. Lycopene content in tomato puree / paste
developed from new tomato hybrids need to be
verified. In chilli (Capsicum annuum L), the leaf curl
virus resistant lines can be screened for nematode
resistance also.

Major recommendations
1. Genetic improvement of fruit crops for
improved productivity, quality and resistance to
biotic and abiotic stresses

In Brinjal, work on development of varieties suitable
for export purpose needs to be initiated. More
number of species/lines of manjarigota types
should be included for assessing the nutritional
composition.

In mango, the identified hybrid (H- 14) may be
proposed for VTIC consideration. Pickling types
from Alagarkoil (near Madurai) may be collected.
In the project on polyembryony in mango, histochemical studies need to be carried out. Volatile
profiling and SNP works may be taken up.

Iodine content in germplasm, Arka Nikita and
advanced YVMV resistant lines of Okra is to be
estimated. The cultivar Phule Vimutha is to be tested
for YVMV in hot spot areas.

In jamun, the elite germplasm to be analysed for
anthocycanin, juice content and anti-diabetic
properties. As there is segregation for PRSV
tolerance in papaya, vegetative propagation may be
taken up for identified /selected progenies.

Garden pea varieties suitable for processing have to
be developed. The focus of research should be given
on thermo-tolerance, shade tolerance and biofortification in dolichos bean.

In pomegranate, the mutants can be simultaneously
screened for disease resistance by leaf disc method.
In guava, flow cytometry can be done to verify the
ploidy level of Psidium species and sugar profiling
of released guava varieties has to be done.

In onion, feedback on performance of ICAR-IIHR
varieties vs NRCOG and NHRDF need to be
documented. Work on purple blotch resistance has
to be intensified.
Parthenocarpy may be incorporated into gynoecious
bittergourd lines to develop varieties suitable for net
house cultivation. Work on improving the antidiabetic compounds (Momordicin & Charatin) of
bitter gourd to be intensified.

2. Development and refinement of production
technology of fruit crops
Root distribution studies and water saving
technologies are to be taken up in fruit crops. In
fertigation trial on grape using Dogridge rootstock,
MOP may be tried instead of SOP for minimizing
the input cost in future conduct of trials.

Breeding in pumpkin has to be focused on carotenoid
content. Fiber content may be estimated in pumpkin
to assess genotype suitability for pumpkin chips and
pumpkin powder.

At CHES, Bhubaneswar, physiological/hormonal
studies in guava branch bending experiment may be
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In drumstick (Moringa oleifera L.), evaluation of
genotypes for oxalate content and its suitability for
drumstick leaf concentrate may be worked out.

For identification of pollutant absorbent ornamental
shrubs/trees, tree species can be classified as
susceptible, tolerant and resistant based on
APTI.

In Momordica sahyadrica, confirmation of the
ploidy level of colchicine treated lines with
morphological marker traits has to be done.

In China aster, the fertilizer recommendation can be
revisited. For eco-friendly pot culture of flowering
ornamentals, the use of growth regulators for
dwarfing of the plants may be considered.

4. Development and refinement of production
technology of vegetable crops

7. Genetic improvement of Medicinal Crops

In pole type French bean (Arka Sukomal), water and
nutrient requirement may be worked out. In organic
farming trials in vegetable crops, pesticide residue
analysis can be done and the buildup of nutrients at
the end of the experiments has to assessed.

Newly developed medicinal crop varieties have to
be demonstrated at Regional Stations and KVKs and
farmer’s fields. Herbal drinks using Brahmi and
Centella can be brought out.

In grafting studies for overcoming biotic and abiotic
stresses, graft success rate should be improved to
more than 95% and multiple disease resistance
rootstocks are to be used. In Moringa and leafy
vegetables of eastern region, estimation of
antinutritional factors, oxalates and nitrates has to
be done.

The success story of Mucuna has to be documented.
Kalmegh varieties from IARI can be collected and
compared.
8. Development of sustainable technologies
for Post-Harvest management, processing and
waste utilization
Work on the development of nutritionally dense
energy bars of fruits and vegetables may be initiated.
Application of ozone treatment may also be explored
for disinfection and pesticide residue reduction in
selected fresh fruits/vegetables.

5. Genetic improvement of ornamental crops for
improved productivity, quality and resistance to
biotic and abiotic stress
In tuberose, pre-breeding lines with higher concrete
content may be identified. The colour tuberose
accessions may be used for developing pre-breeding
lines (Half sibs/OP) and mutation breeding for
development of coloured tuberose varieties.

Research focus should be on the development of
energy efficient processes for producing dehydrated
fruits and vegetables and their powders with focus
on rehydration ratio.

In gladiolus, Marker Assisted Selection (MAS) is
to be taken up to identify markers for resistance
breeding. In rose, work on rootstock breeding for
salinity tolerance may be intensified. Single stem
chrysanthemum variety suitable for polyhouse
cultivation should be developed.

Fibre analysis is to be done if the focus is on
development of fortified mushroom foods.
For development of bio composite packages from
horticultural wastes, lignocellulosic materials like
Paddy straw, coconut coir, grape prunings, phenol
formaldehyde raisins could be included.

Efforts to be made to identify suitable rootstocks
for Phytophthora resistance in crossandra. In
marigold, focus should be to increase the Leutin
content and seed based F1 hybrids.

Dehydrated bars from fruits and vegetables using
alternate sweeteners, protein fortified and millets are
to be developed. For development of probiotic fruit
drinks (Pomegranate, Jamun) and dehydrated fruit
products, freeze drying of probiotic cells could be
attempted.

6. Development and refinement of production
technologies of ornamental crops
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Economics of utilization of pumpkin for value
addition which is important during market glut need
to be explored. Patty pan variety should be tested
for value addition.

mushroom. Inclusion of minor millets in preparation
of mushroom biscuits was suggested.

9. Development of machinery for production and
processing of horticultural crops

Only green chemicals are to be tested in horticultural
crops for pest management. Integration of ecological
engineering in pest management may be focused.

13. Integrated Insect pest management in
tropical horticultural crops

Validation of pomegranate aril extractor should be
completed by March 2019 so that manufacturers
could be authorized for multiplication of prototypes.
Design of compost turner to be included as an
activity.

In studies on the invasive whitefly Aleurothrixus
trachoides (Back), botanical oils can be tried for
whitefly management.
14. Understanding the physiological and
biochemical mechanism and their application for
improving productivity and quality of mandate
horticultural crops

10. Diagnostics and integrated management of
viral diseases of tropical horticultural crops
Management of phytoplasma diseases need to be
attempted in addition to diagnostics. Besides tomato
big bud, work on little leaf of brinjal also to be
carried out.

Pesticide residue in tomato paste from processing
variety needs to be done. Level of sodium extrusion
by the salinity affected plants needs to be studied by
assessing sodium level in different parts.

Diagnostics for viral diseases of cucurbitaceous
crops have to be specific and need based for devising
disease management strategies.

15. Soil, nutrient and water management in
horticultural crops and cropping systems

For Integrated approaches for the management of
papaya ring spot virus in papaya, only registered
products (CIBRC), should be tested. Population
dynamics of aphids and PRSV spread has to be
recorded. Percentages of viruliferous vectors need
to be recorded.

Proline estimation is to be done in salinity screening
experiments.
For production of bio-encapsulated seeds of Bhendi
and Chilli using plant growth promoting
Rhizobacteria, the possibility of using sago powder
may be explored for seed pelleting.

11. Integrated management of fungal and
bacterial diseases of tropical horticultural crops

16. Improving knowledge and skill of
stakeholders for improving productivity of
horticultural crops and impact assessment of
adopted technologies

Disease distribution map for the guava wilt may be
prepared. Guava wilt diseases management trial in
farmers’ field may be initiated in collaboration with
KVK, Hirehalli, considering seriousness of the
problem.

The concept proposed for effective functioning of
FPO should be communicated to SFAC and Dept.
of Horticulture. Consolidated report of NER
demonstration trials to be prepared and uploaded to
website to send to Council.

Rootstock of chilli needs to be tested for
Phytophthora and nematodes. Bio-pesticides are to
be tested for bacterial leaf spot in tomato and chilli.
12. Genetic improvement and development of
production and utilization technology of tropical
mushrooms

17. Development and application of economic,
statistical and ICT tools and strategies for
improving and assessing productivity of
horticultural crops

Substitutes for paddy straw can be evaluated/
different media are to be tried for growing

Economics of high-density planting in guava and
farm mechanization in onion crop have to be studied.
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A mobile app on the major diseases/pests of
horticultural crops has to be developed. A
consolidated app of IIHR to be developed. A model
may be proposed to suggest that how e-NAM should
function.

Dr. T.K. Behera
Professor & Principal Scientist,
Division of Vegetable Science,
ICAR-IARI, New Delhi – 110 012
Dr. Markandey Singh
Principal Scientist,
Division of Floriculture & Landscaping,
ICAR-IARI, New Delhi – 110 012

18. Plant Genetic Resources Management in
horticulture crops
Cryopreservation of Arka Sahan pollen has to be
completed. Both sour and sweet types of tamarind
should be collected. Landraces, wild relative of
Solanum from west coast like Mattigula, Mallapur
Local and West Coast Round are to be collected.

Dr. Smt. Neelima Garg
Head, Post-Harvest Management,
ICAR-Central Institute for Sub-tropical
Horticulture,
Rehmankhera, Lucknow – 226 106,

19. Development, refinement and use of
biotechnological approaches for horticultural
crop improvement and production

Shri. S. George
Chief Finance and Accounts Officer,
National Academy of Agricultural Research
Management,
Rajendranagar, Hyderabad – 500 030

Marker Assisted Selection for pink fleshed/soft
seededness in guava has to be validated. For
micropropagation and field evaluation of PRSV
tolerant intergeneric lineage of papaya, only PRSV
field tolerant lines with hermaphrodite flowering
habit may be taken forward.

Non-Official Member
Dr. M.S. Prabhakar
No. 141, 2nd Main, 9th Cross,
Maruthi Nagar, Yelahanka,
Bengaluru – 560 064

Fusarium toxin used in the study on In vitro
mutagenesis of guava for Fusarium wilt resistance
has to be quantified, besides identification of
threshold level of toxins for susceptible and resistant
types.

Member Secretary:
Shri. G.G. Harakangi
Chief Administrative Officer &, IMC,
ICAR-IIHR, Bengaluru – 560 089.

12.3 Institute Management Committee (IMC)
The 90 th meeting of the Institute Management
Committee of ICAR-Indian Institute of Horticultural
Research, Bengaluru was held under the
Chairmanship of Dr. M.R. Dinesh, Director, ICARIIHR and Chairman, IMC, on 20th July, 2019. The
following members of the Management Committee
were present in the meeting.

Co-opted Members from ICAR-IIHR :

Chairman: Dr M R Dinesh
Director, ICAR-IIHR, Bengaluru

01.

Dr. G. Selvakumar
Incharge, PME Cell

02.

Dr. R. Venkattakumar
Head, Division of Social Sciences
and Training,

03.

Dr. E. Srinivasa Rao
Nodal Officer, PG Education Studies,

04.

Dr. M. Krishna Reddy
Principal Scientist and Head Incharge,
Division of Plant Pathology

Official Members
Dr. T. Janakiram
Assistant Director General (HS-I),
IARI, KAB -II, Pus
New Delhi – 110 012
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05.

Dr. H.C. Prasanna
Nodal Officer, ITMU

Treating CHES, Hirehalli as farm facility of
IIHR, Bengaluru

06.

Dr. Shankar Hebbar
Nodal Officer,
Farm Management Committee

07.

Shri. Avesh Yadav
Chief Finance & Accounts Officer

08.

Shri. A. Bhanu
Chief Technical Officer, Works Unit

As per recommendation of the Cadre Review
Committee for review of scientific cadre of ICAR
communicated vide Councils letter No.21 (1)/2017Per.IV dt.13th November, 2018, there is no separate
sanctioned strength in respect of the present Central
Horticultural Experiment Station, Hirehalli
(Tumkur). Considering this, IMC recommended that
Institute’s (ICAR-IIHR) centre at Hirehalli (Tumkur)
has to be treated as farm facility of IIHR
Headquarters.

Major recommendations:
Construction of Golden Jubilee Building at
ICAR-IIHR, Bengaluru

Disposal of buses and purchase of mini buses
IMC recommended to dispose the buses as they
fulfilled both criteria meant for disposal /
condemnation and the certificate has been issued by
the concerned RTO for the same.

IMC recommended the proposal for construction of
Golden Jubilee Building at an estimated cost not
exceeding Rs.150 lakhs within the delegated powers
of the Director, ICAR-IIHR, Bengaluru, subject to
following all the codal formalities as per rules.

RAC meeting at ICAR-IIHR
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13. Presentations of Papers in Conferences/Seminars/
Symposia etc.
Phytopherocon 2019, Emerging Trends in Phyto
Pesticides and Pheromone Research January
03-04, 2019, Annamalai Nagar, Tamil Nadu.

International Conference on Climate Change,
Water and Food Security (CCWFS-2019),
January 19, 2019, Bhubaneswar.





Venugopal U, Rajeshwari, Saravan Kumar G
and Kamala Jayanthi PD - Herbivore-induced
plant volatiles influence the host choice of
pumpkin beetle, Raphidopalpa foviecollis
(Lucas).

Indian Plant Science Congress 2019, January 2325, 2019, SRM IST, Chennai.


2nd International Symposium on Agriculture,
January 09, 2019. Eastern University, Srilanka.


Sreenivasa Rao E - Inventions and Innovations
for Sustainable agriculture.

Manjunatha Rao T and Rajiv Kumar - Doubling
the income of the farmers through Floriculture.



Rajiv Kumar and Manjunatha Rao T - Advances
in production technology of China aster in India



Reena Rosy Thomas and M.K Chandra Prakash
- Identification of EST derived marker
associated with AAI_LTSS Superfamily for
plant defense response in Solanum melongena



Umamaheswari R - Bio-rational interventions
for nematode stress management in horticultural
Crops



Usha Bharathi T and Sujatha A. Nair - Progress
and Challenges for breeding climate resilient
flower varieties under the theme Crop
Improvement for climate resilience

8th Indian Horticulture Congress, January 17-21,
2019, ICKV, Raipur, Chattisgarh


Aswath C - Use of bioreactor for production
of planting material



Prakash Patil - Jackfruit diversity and its
commercial utilization: an Indian perspective



Senthil Kumaran G - Existing machinery
adoption, new machinery development for
harvesting and on farm processing and produce
handling



Meera Pandey, Chandrashekara C and Sriram
S - Domestication of new indigenous wild
edible mushroom species to increase the
diversity of Indian mushroom industry

National Symposium on Horticulture in the
Vanguard of Climate Change and Urban
Environment, February 7-8, 2019, Faculty of
Agriculture, Annamalai University, Tamil Nadu.

National Conference on Computational World in
Life Sciences, January 12, 20l9, Reva University,
Bengaluru.


Venugopal U, Rajeshwari G, Saravan Kumar P,
Raghava T and Kamala Jayanthi PD - Trichome
diversity in cultivated cucurbits.

Trends & innovations in Mushroom production
technology, diversification, processing and
consumption, January 31 - Feb 02, 2019,
Murthal, Haryana.

National Conference on Ornamental
Horticulture to uplift rural economy, January
11-13, 2019, MPUAT, Udaipur.


Oberoi HS - Prospects of horticultural crop
processing in India

One day Brain storming meeting on processing
tomatoes, February 8, 2019, ICAR-IIHR,
Bengaluru.


Sadashiva AT, Doreyappa Gowda IN,
Shivashankar KS, Ravishankar KV, Harinder
Oberoi, Tiwari RB and Prasanna HC - Status
of public sector tomatoes in India

International Symposium on Edible Alliums:
challenges and opportunities, February 9-12,
2019, Pune, India.

Smaranika Mishra - Temperature Induction
Response (TIR) - a high throughput screening
technique to identify donor for high temperature
stress tolerance in Capsicum spp.
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Laxman RH - Impact of climate change on
onion and adaptation strategies to overcome
adverse effects.





Laxman RH, Hemamalini P, Namratha MR, and
Bhatt RM - Capturing water deficit response
of onion genotypes through imaging in plant
phenomics facility.

Protected cultivation of VegetablesContemporary Dynamics vis-à-vis Global
Trends.
6 th Biopesticide International Conference
(BIOCICON2019), March 6-8, 2019, Raipur,
Chattisgarh.

Senthil Kumaran G - ICAR-IIHR: Research
on mechanization in Onion



District level seminar on Flower cultivation
technologies and marketing techniques,
February 15-16, 2019, Salem, Tamil Nadu.


Usha Bharathi T - Advanced technologies and
varieties on flower crops of ICAR-IIHR - an
over view

National seminar on prospects of organic farming
and enterprises development in 21 st century
(NSPOFED), March 15-16, 2019, Gandhigram
Rural Institute, Gandhigram, Dindigul, Tamil
Nadu.

5th International Conference on Environment
and Ecology, Feb 18 -20, 2019, Christ college,
Pune, Maharashtra.








Lekha S, Mohapatra S, Nagapooja YM, Veena
Rao U, Shambulinga G, Danish PR, and Shruti
PD - Effect of different temperature and
moisture regimes on the dissipation of
spiromesifen in soil.





Nethravathi B, Mohapatra S, Lekha S,
Nagapooja YM, Veena Rao U, Shambulinga G,
Danish PR and Shruti PD - Dissipation study
of novaluron and lambda-cyhalothrin on
cabbage and soil.



Senthil Kumaran G - Robotics in Horticulture



Prabhakar M, Hebbar SS and Nair AK -

Patil BL - Manifestation of Viral Symptoms,
RNA-interference and their implications on
Virus Induced Gene Silencing (VIGS) due to
variable Environmental conditions

Entrepreneurial Opportunities in Mango &
Jackfruit: From Planting material to Exports,
May 27-28, 2019, ICAR-IIHR, Bengaluru.

XIV Agricultural Science Congress - Innovations
for Agricultural Transformations, February 2023, 2019, New Delhi.



Carolin Rathinakumari - Optimising the design
and operational parameters of automatic sowing
unit for protrays used in vegetable nursery

10 th RNA Group Meet, May 2-4, 2019, DBTRGCB, Thiruvananthapuram.

Shruti PD, Mohapatra S, Lekha S, Nagapooja
YM, Nethravathi B, Veena Rao U, Shambulinga
G, and Danish PR - Residue study of
tebuconazole on tomato.

Kamala Jayanthi PD - Role of semiochemicals
for horticultural pest management: Unexplored
domain.

Senthil Kumar M, Nair AK, Hebbar SS, Ganga
Vishalakshy PN - Effect of application of
organic inputs on growth and yield of brinjal.

International Conference on Role of Agricultural
Engineering towards Global Food Security, April
11-13, 2019, Bengaluru.

Nagapooja YM, Mohapatra S -A study of the
dissipation pattern of fluopyram and
tebuconazole in tomato and soil under field and
poly-house conditions.



Saravan Kumar P, Raghava T and Kamala
Jayanthi PD - Electrophysiological responses
determining the host preferences in longhorn
beetle, Olenecamptus bilobus (Coleoptera:
Cerambycidae).



Sriram S - Phyto-Sanitary measures and
certification protocols

ISCE 35th Annual Meeting 2019, June 2-6, 2019,
Atlanta, Georgia, USA.
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Padmanaban B, Kamala Jayanthi, PD, Saravan
Kumar P, Thangavelu R, Loganathan M and
Uma S - Role of host plant volatiles in adult

attraction and auto dissemination of
entomopathogenic fungi, with Banana fruit
scarring beetle, Nodostoma virdepenne (Jac.).
Jackfruit Festival 2019, June 15-16, 2019,
Puttur, DK.


Karunakaran - Improved production technology
in Jackfruit

2 nd International Conference on ”Global
Initiatives for Sustainable Development: Issues
and Strategies, June 23 - 27, 2019, Bangkok,
Thailand.


Dhananjaya MV, Sandeep Kumar GM, Mahesh
B and Varalakshmi B - Resistance to gummy
stem blight, powdery mildew and cucumber
green mottle mosaic virus disease resistance
(CGMMV) in Bottle gourd [Lagenaria
siceraria (mol.) Standl.]

Mango Varietal Diversity of South India Show
2019, July 9, 2019, NAAS complex, New Delhi.




Jayanthi Mala BR, Kamala Jayanthi PD,
Shivashankar KS and Roy TK. - Studies on
biochemical composition of mealy wax and
honeydew sugar profiles of different mealybug
species.



Jayashree Mekali, Kamala Jayanthi PD and P
Saravan Kumar. - Isolation and identification
of potent chemical cues involved in the
behavioural responses of female tephritid fruit
flies to conspecific and heterospecific
infestations.



Jayashree Mekali, Kamala Jayanthi PD, Vijaya
Kumari K and Kartik Niyogi. - Ovipostion
behaviour of Eri silk moth, Samia Cynthia ricini
(BOISDUVAL).



Kamala Jayanthi Pagadala Damodaram, Vivek
Kempraj, P Saravan Kumar and Meenal Vyas.
2019. Volatiles induced by egg deposition
mediate niche partition in tephritid fruit flies.



Kamala Jayanthi PD, Anjana Subramoniam and
Saravan Kumar P - Mango hopper, Idioscopus
nitidulus response to eCO2 grown host plant
volatiles.



Kamala Jayanthi PD, Gadad, HS, Anjana
Subramoniam, Saravan Kumar P, Sridhar V and
Laxman R. - Abiotic stress affects Plant-Insect
Interactions: A study on the interaction between
the herbivores and their host plant tomato,
Lycopersicon esculentum



Kamala Jayanthi PD, Raghava T, Meenal Vyas
and Sreekanth PD - Insights into Insect scents.



Kavitha SJ and Reddy PVR - Diversity and
abundance of pollinators in onion ecosystem.



Lekha S, Soudamini Mohapatra, Nagapooja
YM, Danish PR, Shambulinga G, and Veena
Rao U - Residue and persistence study of
flubendamide 240+ thiacloprid 240SC on
cucumber.



Mahesha B, Samuel DK and Shivarama Bhat P
- Molecular diagnosis, characterization and
integrated management of Tomato leaf curl New
Delhi virus (G: Begomovirus, F: Geminiviridae)
infection on ridgegourd (Luffa acutangula L.).

Karunakaran G - Jackfruit Siddu Success Story

International Conference on Plant Protection in
Horticulture (ICPPH 2019), July 24-27, 2019,
ICAR- IIHR, Bengaluru.




Akshata Gad, Hemachandra Reddy P,
Aswathappa KV, Samuel DK and Krishna
Reddy M - Comparative analysis of nonsynonymous and synonymous substitution of
complete genome of bean yellow mosaic virus
infecting gladiolus.
Anjana Subramoniam, Varun, YB and Kamala
Jayanthi PD - Comparative antennal
morphometry and sensilla distribution pattern
in Banana weevils (Coleoptera: Curculionidae).



Danish PR, Soudamini Mohapatra, Lekha S,
Nagapooja YM, Shambulinga G, Veena Rao U,
and Shruti PD -Residue study of beta-cyfluthrin
90 + imidacloprid 210 od on citrus.



Jayanthi Mala BR, Kamala Jayanthi PD, Nita
S Patil and Saravan Kumar P. - Prey induced
host fruit volatiles serve as kairomones to
predatory gall midge, Triommata coccidivora
(Diptera: Cecidomyiidae).
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Meenal Vyas and Kamala Jayanthi PD 2019.
Comparative affinity of Bactrocera dorsalis
OBPs to Methyl eugenol and seven of its
isomers.
Meera Pandey, Chandrashekara C and Sriram
S - Conservation and domestication of a new
indigenous tropical mushroom, Macrocybe
gigantea.
Nagapooja YM, Soudamini Mohapatra, Lekha
S, Nethravathi B, Veena Rao U, Shambulinga
G, Danish PR, and Shruti PD -A study on
dissipation pattern of fluopyram and
tebuconazole in capsicum and soil under field
and poly-house conditions.



Nethravathi B, Soudamini Mohapatra, Lekha
S, Nagapooja YM, Veena Rao U, Shambulinga
G, Danish PR, and Shruti PD - Persistence study
of azoxystrobin on grapes.



Nitin, KS, Onkara S. Naik, Sridhar V and
Chakravarthy AK - Population growth
parameters of South American tomato moth,
Tuta absoluta (Meyrick) (Lepidoptera:
Gelechiidae) on three economically important
solanaceous crops.



Nusrat Praveeen, Kamala Jayanthi PD and
Dinesh MR - Ovipositional antixenosis and
antibiosis against Bactrocera dorsalis in
polyembryonic mango varieties



Padmanaban B, Kamala Jayanthi PD,
Bakthavatsalam N, Saravan Kumar P, Velavan
V, Baskar N, Karthikeyan C and Uma S- Role
of host plant volatiles in adult attraction and
auto dissemination of entomopathogenic fungi:
A case study with Banana fruit scarring beetle,
Basilepta subcostata (Jac.)



Pavithra BS, Krishna Reddy M and Samuel D
- Biological and molecular characterization of
cucumber mosaic virus isolate infecting tomato
fruit.



Prasanna kumar NR and Maruthi MN Multitropic interactions between host plantwhitefly-virus-endosymbionts.
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Prasanna kumar NR and Maruthi MN Managing the cryptic crop pest whitefly species
complex in the Indian sub-continent.



Prasannakumar NR, Jyothi G, Ram Kumar and
Sridhar V - Indication of insecticide resistance
development in Tuta absoluta.



Pritee Singh and Rami Reddy PV Biochemistry of insect resistance to shoot and
fruit borer (Diaphania caesalis Wlk.) in
jackfruit (Artocarpus heterophyllus Lam.)



Raghava, T and Kamala Jayanthi, PD Exploration of Bacterial diversity in Island
pinhole borer, Xyleborus perforans (Wollaston),
on Next Generation Sequencing platform.



Rajeev Kumar Yadav, Kamala Jayanthi PD,
Saravan Kumar P, Meenal Vyas, Krishna Reddy
M and Madhavi Reddy K - Chilli leaf curl virusinduced changes in the host-vector association:
A biochemical and behavioural perspective.



Rajeshwari G, Kamala Jayanthi PD, Venugopal
U, Saravan Kumar P and Kotikal YK. Herbivore Induced Plant Volatiles (HIPVs)
influences the host location by sap feeders in
pomegranate.



Samuel DK, Krishna Reddy M, Bharathi CK,
Karthika N and Chandra Reddy H Localization of areas in scanning electron and
optical microscope images by software
processing.



Sandeep Kumar GM, Reshma V, Krishna Reddy
M, Sriram S and Debi Sharma - Integrated
disease management schedule for residue free
tomato production.



Saravan Kumar P, Kamala Jayanthi, PD and
Meenal Vyas. - Deciphering the Role of Gut
Enzymes, Endosymbionts and Semiochemicals
in Greater Wax Moth, Galleria mellonella L.
(Lepidoptera: Pyralidae).



Shambulinga G, Soudamini Mohapatra,
Lekha S, Nagapooja YM, Nethravathi B,
Danish PR, and Veena Rao U - Residue and
persistence study of beta-cyhalothrin +
imidacloprid 210 OD on onion.



Sharma D, Choudhury PP, Divakara JV, Divya
TC, and Manjula - Persistence of pesticide
residues from application of single and
combination formulations in chilli.



Shruti PD, Soudamini Mohapatra, Lekha S,
Nagapooja YM, Nethravathi B, Veena Rao U,
Shambulinga G, and Danish PR - Dissipation
and residue study of imidacloprid and lambda
cyhalothrin on green peas and soil.





Sridhar V and Manasa C - Climate change
simulation studies on South American tomato
moth, Tuta absoluta and whitefly, Bemisia
tabaci on tomato under elevated temperatures
and CO2.

Sudhagar S, Reddy PVR, Sridhar V and Vani
C - Phylogenetic analysis of Indian honey bee,
Apis cerana Fab.



Suma Akki, Saravan Kumar, P., Raghava T and
Kamala Jayanthi P D - Response of
Pomegranate shot hole borer, Xyleborus
perforans (Wollaston) to Verbenone - A plant
stress signal.







Usharani TR - Studies on nutritional status of
tospovirus infected tomato and watermelon
hosts and molecular identification of viruliferous
thrips

Venugopal U, Kamala Jayanthi PD, Saravan
Kumar P and Rajeshwari G - Response of
generalist and specialist larval parasitoids to
Diaphiniaindica (Saunders) induced HIPVs.

Patil BL - Genome Editing in Plants: current
status & future prospects

Jackfruit Festival, 2019 Sahaja Samrudha,
August 3-4, 2019, Mysore.


Karunakaran G - Siddu and Shankara success
story

4th International Conference on Agriculture and
Animal Husbandry, August 28-30, 2019,
University of Hyderabad, Telangana.


Kamala Jayanthi PD - Role of semiochemicals
in horticultural insect pest management:
Unexplored domain.

Annual Meeting of the International Pest Risk
Research Group (IPRRG-2019), September 36, 2019, Poznan, Poland.


Umamaheswari
R - Bioefficacy of
entomopathogenic nematodes against pests of
horticultural crops
Umamaheswari R - Bio-rational approaches for
managing nematode pests in protected
cultivation





Swarnalatha P, Ashwathappa KV and Krishna
Reddy M - Association of dolichus yellow
mosaic virus and tomato leaf curl New Delhi
virus causing yellow mosaic symptoms
in naturally infected dolichus (Lablab
purpureus L.) in India.



Varun YB, Kamala Jayanthi PD and Saravan
Kumar P - Behavioral responses of Pseudostem
weevil, Odoiporus longicollis Olivier
(Coleoptera: Curculionidae) to host plant
volatiles

3 rd Agri-Biotech India Summit, July 25-26,
2019, Inventicon Business Intelligence,
Hyderabad.

Sridhar V, Sadashiva A, Keshava Rao V, Swathi
P, and Manasa C - Host plant resistance studies
in tomato genotypes against Tuta absoluta :
Role of trichomes and biochemical.





Sridhar V - Potential distribution and impact of
climate change scenarios on Fall Army worm,
Spodoptera frugiperda in Asia with particular
reference to India : Assessment through
CLIMEX.

11 th NABS-Conference on Climate Change
Driven Challenges on Indian Biodiversity:
Innovative Solutions for Sustainable
Development, September 25-27, 2019,
Puducherry University, Puducherry.
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Aswath C – Bioreactor technology: An
efficient method for mass production of
secondary metabolites and planting
material

Asian Solanaceous Round Table, October 22-25,
2019, Bengaluru, India.

Summer School on “Cutting Edge Epitome of
Processing, Value Addition and Waste Utilization
of Horticultural Crops for Augmenting Farmers
Income”, October 1-21, 2019, ICAR-CIPHET,
Ludhiana.


Oberoi HS - Development of probiotic
processed fruit and vegetable productsprospects and challenges and Application of
sanitizers for extending the shelf life of fresh
and fresh-cut fruits and vegetables.

Urban Green places, Oct
Delhi Green Show. New Delhi.


12,



Narayana CK - Value Addition to Vegetable
Seed Industry Waste



Oberoi HS - Recent Advances in Value Addition
and processing of Fruits and Vegetables



Prasanna HC - IIHR Trait specific breeding in
tomato



Prasanna HC – Possible areas for research
proposal: Feedback for formulating project
proposal



Ravishankar KV - Genomic and Marker
Information in Tomato Breeding

2019,

Sumangala HP - Role of Urban Green in
Combating Pollution in cities.

International Conference on Life, Chemical and
Health Sciences, October 24-26, 2019, M.S.
Ramaiah Institute of Technologies, Bengaluru.

SciCon Series 3rd International Conference on InSync with Next-Generation Biosciences (INGB),
November 6-8, 2019, Panaji, Goa, India.





Danish PR, Soudamini Mohapatra, Lekha S,
Nagapooja YM, Shambulinga G, Veena Rao U,
and Shruti PD - Residue study of flubendiamide
and thiacloprid on pomegranate.



Lekha S, Soudamini Mohapatra, Nagapooja
YM - Residue and persistence study of
fluopyram and tebuconazole on banana.



Nagapooja YM, Soudamini Mohapatra, Lekha
S, Nethravathi B, Veena Rao U, Shambulinga
G, Danish PR, and Shruti PD - Residue
distribution of fluopyram and tebuconazole in
pomegranate fruits.



Dr. Padmashri Memorial National Conference on
Advances and future perspectives in mass
multiplication of Horticultural crops, November
6-7, 2019, UHS, Bagalkot.

Shambulinga G, Soudamini Mohapatra, Lekha
S, Nagapooja YM, Nethravathi B, Danish PR,
and Veena Rao U - Residue study of mancozeb
and hexaconazole on chilli.



Shruti PD, Soudamini Mohapatra, Lekha S,
Nagapooja YM, Nethravathi B,Veena Rao U,
Shambulinga G, and Danish PR -Residue study
of flubendiamide and thiacloprid on
pomegranate.



Dinesh MR, Satisha, J and Yogeesha B -Recent
advances mass multiplication and future
prospects in quality seeds/planting material.



Satisha J - Procedures for Nursery
Accreditation

XIX International Plant Protection Congress
(lPPC-2019)”, November 10-14, 2019,
Hyderabad, India

Nethravthi B, Soudamini Mohapatra, Lekha S,
Nagapooja YM, Veena Rao U, Shambulinga G,
Danish PR, and Shruti PD - Residue study of
novaluron and lambda cyhalothrin on tomato.



Kalaivanan, D, Selvakumar G, Ganeshamurthy
AN and Shankara Hebbar S - Soilless culture
of vegetables.
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Kamala Jayanthi PD, Arthikirubha A, Gadad,
HS, Subramoniam A, Saravan Kumar P, Sridhar
V and Laxman RH - Chemo-ecological basis
of insect-plant interactions under changing
climate change: A case study with the
herbivores of Tomato & Mango.



Meenal Vyas and Kamala Jayanthi PD Understanding the molecular basis for
resistance of chowchow / chayote fruit to
Bactrocera cucurbitae compared to cucumber.



Patil BL - Engineering for Virus Resistance in
Crop Plants: Challenges & Opportunities.



Prasannakumar NR and Maruthi MN Identification of tomato leaf curl virus
interactive proteins in Bemisia tabaci using
Y2H system.





Prasannakumar NR, Jyothi G. Ram Kumar and
Sridhar S - Indication of potential development
of insecticide resistance in the field population
of South American tomato leaf miner,
Tuta absoluta.

Rupa TR, Ganeshamurthy AN and Rajeshwari
S - Potential of multivarietal and monocropped
mango orchards in carbon sequestration for
mitigating climate changes in semi-arid climate
of Andhra Pradesh.



Satisha GC, Ganeshamurthy AN and
Shivananda TN - Optimizing Soil Fertility
Foster Productivity of Tomato: An appraisal on
soil fertility status and development of nutrient
delineation maps of India.



Reddy PVR and Hebbar SS - Native pollinators
for pollination of cucurbits grown under
polyhouse: Scope and challenges.





Shivananda TN and Reddy PVR - Developing
an organic formulation as a repellent against
mango stem borer, Batocera rufomaculata L.

Varalakshmi LR - Effect of Speciality fertilizers
and conventional fertilizers through fertigation
on Growth, Yield, Nutrient use efficiency and
B:C ratio in Papaya cultivation



Sridhar V- Integrated management of Tuta
absoluta in India.



Sridhar V and Swathi P - Pesticide resistance
in horticultural crops: management strategies
and way forward.



Umamaheswari R – Biopesticide interventions
for sustainable nematode management in India

nutrient acquisition and yield in tomato grafted
on wild solanaceous brinjal root stock.

25th International Sericulture and Silk Industry,
November 19-22, 2019, Tsukuba International
Congress Center, Japan.


Kamala Jayanthi PD, Vivek Kempraj, Ravindra
MA, Vijaya Kumari KM and Jayashree M Technology to increase egg laying/egg farming
in silk moth, Bombyx mori L. (Lepidoptera:
Bombycidae).



Vijaya Kumari KM, Kamala Jayanthi PD,
Jayappa T, Vidhunmala S and Mishra RK Identification of mulberry host plant volatiles
to stimulate egg laying in bivoltine hybrid of
Bombyx mori L.: Development of a synthetic
blend.

KPA - UPASI Technical session, November 12,
2019, Lalith Ashok, Bengaluru.


Karunakaran G - Research in growing Dragon
fruit, jackfruit and exotic fruits in Plantations

National Conference on Recent Advances in
Smart Gardening and Landscaping, November
23-24, 2019, Mumbai, India.

International Dialogue on Indian Viticulture –
Way Forward organized by Society for
Advancement of Enology and Viticulture,
November 15-16, 2019, Pune.




Satisha J, Somkuwar RG, Upadhyay AK and
Sharma J - Sustained contribution of grape
rootstocks for successful viticulture in India
under scenario of climate change.

State Level Seminar on Roof top Gardening and
Urban Horticulture, November 23-24, 2019,
Bhubaneswar, India.

84th Annual convention of Indian Society of Soil
Science, Banaras Hindu University (BHU),
Varanasi, November 15-18, 2019.


Kalaivanan D, Selvakumar G, Ganeshamurthy
AN and Shankara Hebbar S -Soilless Culture:
An Avenue for Urban and Peri-Urban Vegetable
Production.



Raghupathi HB, Kalaivanan D, Hebbar SS and
Shilpashree VM - Influence of grafting on
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Kalaivanan D, Selvakumar G, Ganeshamurthy
AN and Shankara Hebbar S -Soilless Culture:
An Avenue for Urban and Peri-Urban Vegetable
Production.

State level seminar on Rooftop Gardening and
Urban Horticulture, November 24-25, 2019 at
IIHR-CHES, Bhubaneswar, Odisha.


Progressive Horticulture Conclave-2019,
December 8-9, 2019, ICAR-IISR, Lucknow.

Nair AK, Hebbar SS and Senthilkumar M Vegetable cultivation in Urban and Peri-urban
regions.



Narayana CK - Postharvest Management of
Horticultural Crops for Rural Development
and Livelihood.



Tiwari
RB
Development
and
commercialization of fruit and vegetable based
snack foods as an alternative to HFSS - A
success story.

National Conference on Arid fruits, November
28-30, 2019, University of Agricultural Sciences,
Raichur.


Kamala Jayanthi PD, Venugopal U and Akki
Suma - Recent advances in Pest control
measures in Arid Fruit Crops.



Prakash Patil – Fruit based cropping models for
arid regions.



National seminar on Horticulture for
Sustainability and Nutritional Security,
December 19-20, 2019, Kittur Rani Channamma
College of Horticulture, Belgavi.


Sriram S - Recent Advances in disease
management measures in arid fruit crops.

Farmers Conference on Polyhouse Cultivation,
Dec 19, 2019, Kuppam.

Nutri-Cereal Summit-2019, November 29-30,
2019, HITEX City Convention Centre,
Hyderabad.




Narayana CK - Commercialization of
Horticultural Technologies from ICAR-IIHR &
Incubation Facilities.

Aswath C - Commercial cultivation of Flower
Crops.

The international workshop on Dragon Fruit
Network: Marketing and the Whole Value Chain,
September 9-10, 2019, My Tho city, Vietnam.

North East Food Show’, December 4-6, 2019,
Shillong.


Aswath C - Use of bioreactors on production
of planting material and secondary metabolites
in horticulture crops.



Narayana CK - Scope of Jackfruit Processing
in North Eastern Region.

Karunakaran - Dragon fruit, Country report
from India.

International conference on plant protection in Horticulture at ICAR-IIHR, Bangalore
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14. Symposia, Seminars and Other Events
14.1 National Horticultural Fair 2019

Dr CP Iyer, Former Head of the Division, Division
of Fruit Crops, ICAR-IIHR, Dr BMC Reddy, Former
Vice-Chancellor, Dr YSR Horticultural University,
Andhra Pradesh, Dr DL Maheshwar, Former ViceChancellor, University of Horticultural Sciences and
Dr C Premnath, Former ADG, FAO visited the
National Horticultural Fair.

ICAR-IIHR organized a National Horticultural Fair
2019 during January 23-25, 2019. The purpose of
the fair was to showcase the technologies developed
by the institute to the farmers and other stakeholders.
About 120 varieties of 40 crops were demonstrated
through live demonstrations for the benefit of the
farmers. Exhibition of about 160 stalls from
Agricultural Universities, ICAR institutes, private
industry and nursery units were the source of
knowledge sharing and trade between farmers and
industry representatives. An exclusive consultancy
cell was established for clearing the doubts of the
farmers by the technology developers. Dr A. K.
Singh, Deputy Director General (Horticultural
Sciences), ICAR, New Delhi, Shri. M. C. Managuli,
Hon’ble Minister for Horticulture, Government of
Karnataka, Shri. S. R. Viswanath, Hon’ble Member
of Legislative Assembly, Yelahanka Constituency,

There were release of high yielding cultivars of
Gladiolus and Crossandra as well as publications such
as technical bulletins, folders, Compact Discs (CDs),
Directory, mobile app and journal pertaining to
improved horticultural production technologies were
released during the fair. Three rose varieties, Arka
Sharmeeli, Arka Kinnari and Arka Sinchana were
also released during the National Horticultural Fair
2019. More than 30,000 farmers representing 21
states of the country visited the fair during three-day
proceedings. Theme of the fair was ‘Horticulture for
rural prosperity’.

Events during National Horticulture Fair 2019
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on 08th February 2019. A total of 56 participants
attended the meeting. It was suggested that ICARIIHR should develop tomato variety / F1 hybrid
exclusively for processing with high TSS, lycopene
& juice yield.

14.2 Conferences/ Seminars/ Symposia/ Meetings

Brain storming meeting on processing tomatoes
One day Brain Storming meeting on processing
tomatoes was organised at ICAR-IIHR, Bengaluru

Participants of meeting on Processing Tomatoes

released during the occasion. On this occasion, a new
organic vegetable nutrition garden under shade net
was inaugurated by Dr. M.J. Chandregowda,
Director, ATARI.

9th SAC meeting of KVK Hirehalli
The 9th SAC committee meeting of KVK Hirehalli,
Tumkauru-II, was held on 11th February, 2019. About
35 officials from different departments viz., Lead
Bank, NABARD, Dept. of Agriculture, Horticulture,
Animal Husbandry and Veterinary Sciences,
Sericulture, Women and Child Welfare, Fishery, DD
FM Radio Representative and Project Directors of
NGOs like AWARE, AVISHKAR, MOTHER,
DHAN, SKRDP, IDF, Hallisiri SHG members from
Tumakuru district also attended the meeting.
Products made of White Ragi ie., Biscuits, Rusk and
Cake and a few products made out of tamarind were

Academia-Industry meet for transfer of
technologies
Division of Post Harvest Technology and
Agricultural Engineering organized AcademiaIndustry meet for transfer of technologies developed
by R&D Institutions on January 24, 2019 at ICARIIHR, Hessaraghatta, Bengaluru. The meet was
chaired by Dr. M.R. Dinesh, Director, ICAR-IIHR.
Twenty stake holders representing Association of

Academia-Industry meet for transfer of technologies
at ICAR-IIHR

9th SAC meeting of KVK, Hirehalli
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temperatures under climate change conditions are
simulated in the facility. The automated rain out
shelter facility is useful for conducting studies on
limited water stress. The facility is provided with
light and rain sensors and cloudy conditions and few
drops of rain would trigger the automated closure
and protection of the experimental area. The studies
on limited water stress could be conducted in the
facility unhindered.

Agricultural Machinery Manufacturers (India),
Tractors, Agricultural Machinery and Tools and
ICAR-IIHR authorized manufacturers participated
in the meet. Three manufacturers have expressed
their willingness to become the authorized
manufactures of ICAR-IIHR Machinery for
commercial production.
14.3 Other Events

Inauguration of NICRA facilities at ICAR-IIHR

Mango and Jackfruit Diversity Fair 2019

Dr. Trilochan Mohapatra, Secretary (DARE) &
Director General (ICAR) inaugurated the facilities
established under NICRA project for conducting
research on elevated temperature, carbon dioxide
and water stress on 6th February 2019 at ICARIIHR, Bengaluru. The three facilities are viz., Free
Air Temperature Enhancement (FATE), Carbon
dioxide and Temperature Gradient Chambers
(CTGC) and Automated Rainout Shelter (ROS).The
FATE facility is created to conduct experiments with
elevated temperature and CO 2. The facility is
provided with infrared heaters to enhance the
temperature at crop canopy height in open field
conditions. The facility could be used for evaluation
of horticultural crops under elevated temperature
and CO 2 conditions. The Carbon dioxide and
Temperature Gradient Chambers (CTGC) facility is
intended for conducting studies on the impacts of
elevated CO2 and temperature on growth, insect
pests and diseases. The anticipated elevated CO2 and

The Mango and Jackfruit Diversity Fair was
inaugurated on May 28, 2019 at ICAR-Indian
Institute of Horticultural Research (IIHR). About
750 varieties of mango have been conserved in the
field gene bank that includes 180 varieties of
Appemidi (pickle). Similarly, 110 varieties of
jackfruit have been conserved in ICAR-IIIHR.
Hence, the purpose of the fair is to showcase the
diversity in mango and jackfruit, to showcase as
well as demonstrate the technologies developed by
IIHR for entrepreneurial avenue and to sell the
fruits and planting material. Dr Rajendra Prasad,
Vice-Chancellor, University of Agricultural Sciences,
GKVK, Bengaluru participated as Chief Guest.
Dr MV Venkatesh, Director, Department of
Horticulture, Government of Karnataka and
Dr CP Iyer, Former, Head of the Division, Division
of Fruit Crops, ICAR-IIHR participated as Guest
of Honours. During the inaugural function, an
Urban-Horti-Kit having seeds of vegetable and
ornamental crops along with bio-fertilizers,
micro-nutrients and bio-pesticides for promotion
of urban horticulture was released. Jackfruitbased juice, chocolate and powder were also
released.
ICAR- IIHR also organized “Mango and Jackfruit
Diversity Fair” at Chitrakala Parishat, Bengaluru
during June 1-2, 2019. Mr BL Shankar, President,
Chitra Kala Parishad inaugurated the programme, in
the presence of Dr MR Dinesh, Director, ICARIIHR. More than 10,000 public visited the fair during
these two days.

Dr. Trilochan Mohapatra inaugurating NICRA
facilities at ICAR-IIHR
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Mango and Jackfruit Diversity Fair at ICAR-IIHR and Chitrakala Parishat, Bengaluru

Restoration of fruit crops affected by Cyclone
Fani: Cyclone Fani caused severe damage to
perennial fruit crops at Central Horticultural
Experiment Station (ICAR-IIHR), Bhubaneswar on
May 02, 2019. Fruit crops like mango, sapota, aonla,
jackfruit, guava, pineapple, dragon fruit and minor
fruits were badly damaged by cyclone both in
terms of number and crop loss. Of 21000 fruit
plants, more than 75% (>15700) were damaged.
Moderately (lodging of plants with partially exposed
roots) and partially damaged (lodging of plants
without root exposure) large tress (>20 years) were
recovered with the help of machinery, whereas,
medium size plants (<10 years old) were brought to
their normal position manually. Sufficient soil was
put around root zone and staking was given. Cut
end of pruned branches were applied with

Bordeaux paste. New growth has been initiated in
the recovered plants and it is likely that most of
plants will be recovered and regains their
potential shortly.

Damage of fruit trees due to cyclone Fani
at CHES Bhubaneswar
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Restoration of cyclone-affected fruit crops at CHES
Bhubaneswar

Tree planting during world environment day at
ICAR-IIHR, Bengaluru

Graduation Day of Diploma in Agricultural
Extension Services for Input Dealers (DAESI)

programme was followed by tree planting at
instructional farm, wherein students, farmers and
staff members of ICAR-KVK, Hirehalli participated
in the event.

The Graduation Day of Diploma in Agricultural
Extension Services for Input Dealers (DAESI) was
conducted at ICAR Krishi Vigyan Kendra, Hirehalli,
Tumakuru on May 21, 2019. The final Diploma
certificates were issued from the National Institute
for Agricultural Extension Management
(MANAGE), Hyderabad. These input dealers can
now act as krishi information centres rather than
merely functioning as agriculture input shops in the
rural areas.

Display of Mango Varietal Diversity of South
India
At NASC complex, New Delhi, on June 09, 2019,
the ICAR-IIHR displayed 150 South India mango
varieties which includes the commercial varieties,
juicy varieties, pickle varieties, coloured varieties,
polyembryonic varieties and hybrids. Dr. A.K. Singh,
Deputy Director General (Horticulture), ICAR, New
Delhi, has inaugurated the diversity in presence
Dr. T. Jankiram, ADG (Hort-I) and Dr. M.R. Dinesh,
Director, ICAR-IIHR. In this show, value
added products of mango and jackfruit were also
displayed.

World Environment Day 2019
World Environment Day Programme at ICAR-IIHR,
Bengaluru and KVK, Hirehalli was celebrated on 6th
June 2019. Smt. Saalu Marada Thimmakka, Padma
Shree awardee, was invited as the chief guest on this
occasion. Nearly 560 members participated in the
event and more than 500 trees were planted on the
occasion. Biodiversity park of nearly 20 acres having
more than 300 plant species was inaugurated by the
chief guest. Shri. Krishnaiah, Member, ZP, also spoke
on the occasion and created awareness on the
importance of world environment day. 40 medical
doctors from Sapthagiri College of Medical Sciences,
20 pharmacy students from Acharya College of
Pharmacy and 200 school kids from World New Age
School participated along with staff members of the
Institute. At KVK, Hirehalli, Sri Nagendra TC gave
a lecture on Theme of World Environment Day. This

Display of ICAR-IIHR varieties at Mango Varietal
Diversity of South India held at NASC, Delhi
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Workshop on Social and Economic
Empowerment through Dedicated Seed
production clusters for vegetable crops
Central Horticultural Experiment Station (ICARIIHR), Bhubaneswar, organised a workshop on June
13, 2019, at IMAGE, Siripur, Bhubaneswar. The
workshop was organised under the MIDH sponsored
project entitled ”SEEDS: Social and Economic
Empowerment through Dedicated Seed production
clusters for vegetable crops in Odisha”. The major
objective of the workshop was to identify potential
areas and farmer beneficiaries for commercial seed
production of major vegetable crops.

International Day of Yoga at ICAR-IIHR,
Bengaluru
for management of various physical and lifestyle
diseases. Nearly 300 members participated in the
event at head quarters. Nearly 200 members
participated in regional centers and KVKs.

Diversity fair on Avocado and Spine gourds
Diversity fair on Avocado and Spine gourds was
organized by CHES (ICAR-IIHR) Chettalli, in
collaboration with Krishi Vigyan Kendra, Gonikoppal
and in association with Department of Horticulture
(ZP), Madikeri and Department of Agriculture,
Somwarpet, Kodagu on 17th June, 2019.

Workshop on Good Agricultural Practices (GAP)
for sustainable pineapple production
Central Horticultural Experiment Station (ICARIIHR), Bhubaneswar organized a “Workshop on
Good Agricultural Practices (GAP) for sustainable
pineapple production” on June 25, 2019 under
RKVY. The program was organized with an aim to
demonstrate and disseminate Good Agricultural
Practices for pineapple among farming community
and extension functionaries to enhance productivity
and profitability and to bring sustainability in
horticulture production system. The program was
attended by more than 100 participants comprised

Avocado and Spine gourd fair
at ICAR-IIHR, Chettalli

5th International Day of Yoga
ICAR- IIHR, Bengaluru, CHES, Bhubaneswar,
KVK, Gonikoppal and KVK Hirehalli observed the
5th International Day of Yoga on June 21, 2019. In
IIHR, Dr, Sindur Nagaraj, a medical practitioner and
a well noted yoga teacher was invited to give training
to our staff members. In CHES, Bhubaneswar, Yoga
expert Sri Kashi Bishwanathji demonstrated different
Pranayams and yogasansas and enlightened the
gathering about benefits of different Yoga postures

Workshop on GAP for sustainable pineapple
production at CHES, Bhubaneswar
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of horticulture officers of different districts, farmers
from Nayagarh, Boudh, Dhenkanal, Bhadrak,
Khurdha, Puri and Cuttack, and research scholars.
Pineapple varieties such as Queen, Mauritius, Kew,
Giant Kew, MD-2, and Spanish, were displayed along
with the production technology.
Consultative Workshop with Department of
Horticulture, Government of Karnataka
ICAR- IIHR organized a Consultative Workshop
with Department of Horticulture (DoH),
Government of Karnataka (GoK) on June 29, 2019.

International Conference on Plant Protection in
Horticulture at ICAR-IIHR, Bengaluru

organized the International Conference on Plant
Protection in Horticulture: Advances and Challenges
(ICPPH-2019) at ICAR-IIHR, Bengaluru, during
July 24-27, 2019. About 300 delegates from India
and abroad (Egypt, Mexico, Nepal, Taiwan, Trinidad
and Tobago, UK and USA etc.) participated during
the three-day deliberations on emerging issues related
to pest management in horticultural crops. Based
on the deliberations, various recommendations were
finalised for the progress of plant protection in
horticulture.

Consultative Workshop with Department of
Horticulture, GoK at ICAR-IIHR, Bengaluru

Workshop on restoration strategy for cyclone
affected horticultural crops

The purpose was to disseminate ICAR-IIHR
technologies through DoH. Officials (20) of DoH
from Bengaluru and Mysuru Division participated in
the programme. Fruit crop technologies for higher
productivity, new varieties and technologies for year
round production of vegetables and ornamental crops,
value added products and farm machinery,
technologies for enhancing resource-use efficiency
and amelioration of physiological disorders,
innovative plant protection technologies and
commercializable technologies of ICAR-IIHR were
presented during the workshop.

A workshop on restoration strategies for cycloneaffected horticultural crops, was organized by CHES,
Bhubaneswar on 25 th July, 2019 to enable the
participants to get acquainted with the restoration

International Conference on Plant Protection in
Horticulture: Advances and Challenges
To mark the successful completion of 25 years, the
Association for Advancement of Pest Management
in Horticultural Ecosystems (AAPMHE), a scientific
society hosted at ICAR–Indian Institute of
Horticultural Research (ICAR-IIHR), Bengaluru

Workshop on restoration strategies for cycloneaffected horticultural crops at CHES, Bhubaneswar
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strategies for perennial horticultural crops including
cashew nut and coconut. The programme dealt with
knowledge and technological interventions in high
density planting, canopy management, in situ
grafting, etc., to be adopted for reducing plant
damage due to cyclonic storms. Method
demonstrations were carried out on technical
knowhow of restoration of affected plants. Seventy
five participants have attended this programme.

about the safe destruction and management of the
weed in their school campus and residential locality.
Jal Shakthi Abhiyan Krishi Mela
ICAR-Krishi Vigyan Kendra, Hirehalli, organized a
Krishi Mela under Jal Shakti Abhiyan at
Badavanahalli village of Madhugiri Taluk, Tumakuru
District on 24 th August and at D. Nagenahalli
village, Koratagere Taluk of Tumakuru District, on
28th August 2019. Methodologies to conserve rain
water and using it in a judicial manner was
deliberated. About 900 participants including farmers,
farm women, staff of Panchayatraj institutions,
various NGOs and line departments attended the
programme.

Workshop on Nutri Garden
Workshop on Nutri Garden for Krishi Vigyan
Kendra’s scientist was organised on 5th August 2019
in collaboration with ICAR-ATARI, Zone XI, and
Bengaluru. Participants from KVKs of different parts
of Karnataka, Home Science, and Horticulture and
Soil Science disciplines took part in the programme
and shared their views on importance of nurti garden
and on action plan of 2019-20.

Animal Health, Vaccination and Concentrate feed
distribution Camps in flood affected villages of
Kodagu district
ICAR-KVK, Kodagu along with Dept. of Animal
husbandry & Veterinary Services, Madikeri organised
three Animal Health, Vaccination and Concentrate
feed distribution Camps in flood affected villages of
Pannambare, Teralu, Heggala and Birunani villages
of Virajpet Taluk on 24th, 30th, 31st of August 2019.
In these camps animals were vaccinated against
Haemorrhagic septicaemia (HS), dewormed and few
animals were treated for cold shock. They were
provided with good quality concentrate feed and
tonics in order to boost up the immunity of these
animals in flood affected villages. Also Post mortem
examination of dead cows were conducted in
Pannambare village which had died due to severe
cold shock. About 285 animals of 78 farmers got
benefited because of these camps.

Parthenium awareness week
Parthenium awareness programme was organised by
CHES, Bhubaneshwar and CHES, Chettalli to
educate the staff, students, research scholars,
outsourcing personnel, and field workers working
at the Station about the ill effects of parthenium weed
on human and animal health on 22nd August, 2019.
Deliberations were made on how this weed is

26 th Meeting of ICAR-Regional Committee –
VIII
The ICAR-IIHR, Bengaluru organized the
26th Meeting of ICAR-Regional Committee - VIII
from 6th - 7th September, 2019. In his inaugural
address, Dr. Trilochan Mohapatra, Secretary
(DARE) & DG (ICAR) stated that the country has
become self-sufficient in pulses production just in
last 3 years and has crossed a record production of
25 million tonnes from 16 million tonnes. He also

Parthenium awareness week event at CHES, Chettalli

responsible for agricultural losses and poses great
problem for biodiversity. An awareness programme
was organised in Syed Mumtaj Ali Girls High School
situated in the residential colony adjacent to the
CHES, Bhubaneshwar. The students were educated
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mentioned about the successes of mixed cropping
in Kerala and Millets in Karnataka besides efforts
of ICAR Institutes in providing the fact sheets on
the impact of the agro-technologies in monetary
terms. Dr. A.K. Singh, DDG (Agricultural
Extension) & Director, ICAR-IARI and Nodal
Officer of ICAR-Regional Committee - VIII briefed
about the progress made in the region during the
last two years. Dr. Anand Kumar Singh, DDG
(Horticultural & Crop Science), Dr. Joykrushna
Jena, DDG (Fisheries & Animal Sciences), Dr.
Alagusundaram, DDG (Agricultural Engineering and
NRM), Dr. D.K. Singh I.A.S., Additional Chief
Secretary and Agricultural Production
Commissioner, Government of Kerala, Shri
Bimbadhar Pradhan, Additional Secretary & Finance
Advisor, DARE/ICAR, and Dr. Bakshi Ram,
Director, ICAR-Sugarcane Breeding Institute and
Member Secretary addressed the gathering. During
the deliberations, the technologies generated by
ICAR and SAUs were informed to various
agricultural and allied departments of the states of
Karnataka, Kerala, Tamil Nadu, UT’s of Puducherry
and Lakshadweep. The Members of ICAR
Governing Body, Vice-Chancellors of Agricultural
Universities, Senior Officials of ICAR and Ministry
of Agriculture & Farmers’ Welfare were present
during the occasion.

Entrepreneurship Development Program at CHES,
Bhubaneswar

Entrepreneurship Startup Support through
Technology in Horticulture (BESST–HORT), a
Technology Business Incubator of ICAR–IIHR had
arranged the first EDP in Business opportunities in
Plant Health Management Technologies on 12th
September 2019. The program, supported by the
Directorate of Horticulture, Government of Odisha,
was to create awareness amongst aspiring
entrepreneurs/ agripreneurs, students, progressive
farmers and academicians about the entrepreneurial
opportunities by using relevant ICAR–IIHR
technologies. Nearly 170 participants including
students, progressive farmers, government officials,
NGOs, agri-entrepreneurs and other stakeholders
participated and deliberated in this program.
Mass Tree Planting and Kisan Goshti
KVK, Hirehalli, and the Indian Farmers Fertilizer
Cooperative Limited (IFFCO) organized tree
plantation campaigns and Kisan Goshti on 17 th
September 2019. More than 500 saplings were

ICAR-Regional Committee Meet at ICAR-IIHR,

Bengaluru
Entrepreneurship Development Program (EDP):
Business Opportunities in Plant Health
Management technologies
Central Horticulture Experiment Station (ICAR–
IIHR), Bhubaneshwar, in collaboration with Business

Tree planting at ICAR-KVK, Hirehalli
167

planted by KVK, Hirehalli, in collaboration with
Bhavalya Trust, Tumakuru, and IFFCO. Fifteen
farmers and 12 School children participated in this
programme. KVK, Gonikoppal also conducted a tree
plantation campaign and Krishak Gosthi on 17th
September 2019 at KVK, Athur farm. Around 64
farmers and 8 officials from KVK participated in the
programme. The whole programme was sponsored
by IFFCO cooperative society. Around 1000 coffee
and other forest saplings were distributed to the
farmers.

of around 80 students, teachers & CHES staff
members was organised in the village with slogans
and posters on Swachh Bharat.
Workshop on Good Agricultural Practices in
Handling Plant Protection Chemicals in
Horticulture
One day workshop on Good Agricultural Practices
in Handling Plant Protection Chemicals in
Horticulture was organised at ICAR-IIHR on 17th
October 2019 in association with Association for
Advancement of Pest Management in Horticultural
Ecosystems (AAPMHE) and project on IPM
Demonstrations in Protection Cultivation under
Karnataka State Horticultural Mission. About 100
staff members of ICAR-IIHR, Bengaluru including
scientific, technical, skilled supporting and
contractual labourers participated in the programme.
Protective clothing while spraying has been
distributed to different divisions, with a request to
make it mandatory to use them while spraying
pesticides.

Swachhata Hi Seva
Central Horticultural Experiment Station (ICARIIHR), Bhubaneswar organised Swachchta hi Seva
activities from 11th September to 2nd October, 2019.
Students, staff and officials of the station participated
in Shramdaan program to clean the school campus.
Kisan Diwas was celebrated on 23rd December 2019,
under Swachhta Pakhwada. More than 100
participants including farmers from 2 districts of
Odisha attended the day long programme. A
cleanliness drive was organised in the campus of
Aanganbadi Kendra, Patrapada. Awareness on
“collection, disposal and utilization of Kitchen waste”
was organised for the benefit of urban areas at Amrit
Vatika, Shaheednagar. Quiz, essay and debate
competitions were organised for school students in
Government Upper Primary School, Barakera,
Delang in Puri district along with an awareness rally

Workshop on GAP in Handling Plant Protection
Chemicals at ICAR-IIHR, Bengaluru

Parthenium Eradication Programme
As a part of Parthenium Eradication Programme
initiated at IIHR, Bengaluru, IIHR’s Swatch Bharat
Implementation group and Association for
Advancement of Pest Management in Horticultural
Ecosystems (AAPMHE) participated in the uprooting
of Parthenium weed in and around IIHR campus on
8th November 2019. Around 400 staff members of

Awareness rally during Swachhata Hi Seva
programme at CHES, Bhubaneshwar
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World soil day celebrations
World Soil Day (WSD) was celebrated on 5 th
December 2019 at IIHR to create awareness on the
importance of sustaining healthy ecosystems and
human well-being by addressing the increasing
challenges in soil management and, to create
awareness among government organizations,
communities, farmers and school children and
individuals. Soil health cards were distributed to
farmers to mark the occasion.
Removal of Parthenium in Ivarakandapura village
at Hesaraghatta, Bengaluru

IIHR, Panchayat members of Hurulichikkanahalli,
villagers of Ivarakandapura and Government school
students of Ivarakandapura actively participated in
this programme.
National Education Day
National Education Day was organized at
ICAR-IIHR, Bangalore on 11th November 2019. A
total of 520 students from different schools (National
Public School, Govt PU College, HSLN English
School, Jyothi Vidyalaya, Govt Pre-University
college, BGS PU college and Govt High school from
Hesaraghatta, Totagere and Chikkabanavara) were
participated.

Felicitation of farmers during World Soil Day
celebration at ICAR-IIHR, Bengaluru

Participants of National Education Day at ICAR-

IIHR, Bengaluru
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15. North East Service, Tribal Sub plan and
Women Empowerment
15.1 North East Services
15.1.1 Summary of the area covered (state wise and the crop wise) demonstrations undertaken in
NEH states during 2019
Sl.
No.

States Covered

KVKs/District
covered

No of
crops
covered

No. of varieties
and
technologies of
ICAR-IIHR
demonstrated

Area
covered
(acre)

1.

Assam

12

15

36

101.2

2.

Mizoram

8

11

29

51.56

3.

Nagaland

5

04

6

20.50

4.

Meghalaya

3

12

21

30.60

5.

Tripura

6

08

17

19.75

6.

Sikkim

4

14

20

62.00

7.

Arunachal Pradesh

3

11

19

59.04

Total

41

21

42

344.65

Overall 1160 demonstrations with an area of 344.65 acres were undertaken in 21 crops and 42 varieties/
hybrids of the institute involving 41 KVK’s in NEH states (Mizoram, Nagaland, Meghalaya, Tripura, Sikkim
and Arunachal Pradesh).

15.1.2 List of training programme organized for farmers and staff of KVK’s of NEH states
Title of the training programme

Place

Date

Training Programme on “Varieties and
Technologies of ICAR-IIHR Bengaluru
suitable for Mizoram state”.

Directorate of
Agriculture at
SAMETI
Conference Hall,
Aizawl, Mizoram.

Nov 07

63

Training Programme on “Varieties and
Technologies of ICAR-IIHR Bengaluru
suitable for Sikkim state”.

Department of
Horticulture, at
SAMETI
Conference Hall,
Gangtok, Sikkim

Dec 09

75

170

No. of Participants

15.1.3 Scientists and farmers Interface Meetings
Program

Scientists Participated

Discussion on Field Demonstration of tomato and
onion and need of other IIHR Technologies at
Dept of Horticulture, CoA, Lembucherra, Tripura.

Dr. Sukhen Chandra Das
Dept. Officers
Dr. B. Balakrishna, ICAR-IIHR

Discussion on Performance of IIHR varieties at
KVKKamrup, Assam

Dr. Dhirendra Nath Kalita, PC, KVK, Kamrup
Ms. Amruta Atapatakar, ICAR-IIHR
Dr. Kowshalya K.S., ICAR-IIHR

Discussion about organizing Field days and Training
Programme and Performance of IIHR varieties at
KVK Morigaon, Assam

Dr. Rijusmita Sarma, Senior scientist and Head,
KVK Morigaon, Assam
Ms. Amruta Atapatakar, ICAR-IIHR
Dr. Kowshalya K.S., ICAR-IIHR

Interface meeting on performance of Arka varieties
suitable to KVK, Nagaon, Assam.

Dr. Niranjan Deka, PC, KVK, Nagaon
Ms. Amruta Atapatakar, ICAR-IIHR
Dr. Kowshalya K.S., ICAR-IIHR

Discussion about organizing Field days and Training
Programme and Performance of IIHR varieties at
KVK Ribhoi, Meghalaya.

Dr. Mukidul Islam, PC KVK
Dr Utpal Barua, SMS, KVK
Ms. Amruta Atapatakar, ICAR-IIHR
Dr. Kowshalya K.S., ICAR-IIHR

Interface meeting on performance of Arka varieties
and need of other IIHR Technologies for East Khasi
hills,Upper Shillong, Meghalaya

Mrs. Aibanrihunlang Lyngdoh, SMS
Horiculture, KVK East Khasi hills, Meghalaya
Ms. Amruta Atapatakar, ICAR-IIHR
Dr. Kowshalya K.S., ICAR-IIHR

Interface meeting on mushroom cultivation, spawn
production and PHT for mushroom at
Dept. of Agriculture, Aizawl

Dr. H. Saithantluanga, Director of Agriculture
Dr. B. Balakrishna, ICAR-IIHR
Dept. Officers

Review Meeting of Activities under Directorate of
Agriculture at SAMETI, Directorate of Agriculture,
Aizawl

Mr. C. Lalrinsanga, Honourable Agriculture
Minister, Dr. B C Deka, Director of
ICAR-ATARI, Dr. H. Saithantluanga, Director
of Agriculture, Ms. Rashmi, N, ICAR-IIHR

Interface meeting on mushroom cultivation, spawn
production and PHT for mushroom at Integrated
Mushroom Unit, East Sikkim

Dr. Yogesh Sharma, Deputy Director
Dr. B. Balakrishna, ICAR-IIHR

Discussion on Performance of IIHR varieties at
KVK Kalimpong, West Bengal

Ms. Snehalatha, SMS Horiculture
Dr. B. Balakrishna, ICAR-IIHR

Discussion on Performance of IIHR varieties at
Guwahati

Dr. Tripathi, Director, ATARI-VI
Mr Atheequlla G A, ICAR-IIHR

Interface meeting on performance of Arka Rakshak
at NEH region

Dr. D C Dekha, Director, ATARI-VII
Mr Atheequlla G A, ICAR-IIHR

Interface meeting on performance of Arka varieties
suitable to East Khasi Hills, Shillong

Smt. Badahunlang Wahlang, PC, KVK
Ms Lyngdoh, SMS, KVK
Mr Atheequlla G A, ICAR-IIHR

Discussion on performance of ICAR-IIHR varieties
in the RI-BHoi district, Meghalaya

Dr. Mukidul Islam, PC KVK
Dr. Utpal Barua, SMS, KVK
Mr. Atheequlla G A, ICAR-IIHR
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15.2 Tribal Sub-Plan

vegetable seed kits were provided to the beneficiaries
to encourage homestead farming for improving the
nutritional status. Sri Krushna Chandra Mahapatra,
a progressive farmer has been felicitated on ICARIIHR foundation Day for his contribution in
facilitating dissemination of horticultural
technologies in Kashipur region of Rayagada district
with the technical back up of CHES (ICAR-IIHR),
Bhubaneswar.

ICAR-IIHR, Bengaluru
Initiated demonstrations on livelihood security of
Tribal’s in BR Hills, Bhubaneswar, NEH, Tumakuru,
Mysuru and West Bengal on Vegetables, Flowers and
IIHR Technologies for 360 families during the year.
Distributed 25 Beehives, 08 varieties of vegetable
seed, 03 Flower Crops, Mushroom Spawn and
AMC, Kitchen Garden vegetables Kits to the
beneficiaries. Three awareness programs for TSP
beneficiaries were also conducted.

15.3 Women Empowerment
15.3.1 International Women’s Day
ICAR-IIHR, Bengaluru celebrated International
Women’s Day on 8th March 2019. On this day,
speech of the Honorable Prime Minister of India,
Shri Narendra Modi was live telecasted. Chief Guest,
Mrs. Lakshmi D Raju, Project Coordinator KWDPII, Sujala-III, Dept. of Horticuture, Govt. of
Karnataka spoke about contribution and progress
made by women in various fields.

Seed kit distribution to TSP beneficiaries

CHES, Bhubaneswar
Tribal sub-plan project in CHES, Bhubaneswar
started in 2013 at Kashipur and Mohana blocks of
Rayagada and Gajapati districts of Odisha,
respectively. More than 650 farm families from 28
villages have been covered under this project.
Central Horticultural Experiment Station (CHES),
Bhubaneswar has successfully intervened with tribal
farmers of both the districts for enhancing livelihood
of the tribal farmers of the region.

Chief guest addressing at ICAR-IIHR on
International Women’s Day

15.3.2 Training Programme on Seed Production
Techniques in Vegetable Crops
Five-days training Programme on ‘Seed Production
Techniques in Vegetable Crops’ was organized for

Production of planting materials of high value
underutilized cucurbits crops and other seasonal
crops in tribal areas through establishment of
commercial nursery has been successfully carried out
which helps to cater the planting material
requirement of adjoining regions and other nearby
blocks of the district. Horizontal expansion through
promotion of commercial vegetables like ivy gourd,
teasel gourd in Gajapati increased the seasonal
income of the farmers. During the period, Arka

Women participant receiving certificate
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Women farmers of Puducherry state from
September 20-24, 2019. Around 30 farm women
participated in the programme.

of additional income. The women were informed
about the nutritional properties of different
mushrooms and were trained in growing of oyster
mushrooms, its dehydration and usage in daily diet
to enhance household nutrition. They were also
appraised about the production of mushroom value
added products developed at ICAR-IIHR. They
were also taught to take up mushroom production
as a community activity in SHG groups. The details
of the programs conducted were as follows.

15.3.3 Women empowerment through mushroom
technology in villages
Nine training programs were conducted for
empowering and enhancing skills of women to
undertake mushroom cultivation both as a backyard
crop to enhance household nutrition and as an
entrepreneurial activity to get a sustainable source
Place/organization

Date

Village Alluru, Nelamangala Taluk,
Bangalore rural

Feb 2019 under
DSIR project

Budamanahalli, Bangalore rural

Feb 2019 under
DSIR project

29

KVK Chikaballapura, KVK, Brhmavar,
Udupi, KVK, Dharwad, KVK, Bodar

March 2019, under
Bhoo samrudhi program

17

KVK Chikaballapura, KVK, Brhmavar, Udupi,
KVK, Dharwad, KVK, Bidar

Nov 2019, under Bhoo
samrudhi program

21

Sharada Trust, Ramakrishna Mission,
Shivannahalli, Annekal, Karnataka

July 2019 under
ICAR-IIHR SCSP, 2019

25

Surdenpura village, Rajankunte taluk,
Bangalore rural

Under AICRP Mushrooms,
ICAR-IIHR SCSP

Village Hosadurga, Kanakpura taluk,
Ramnagara district, Karnataka

29th Aug 2019, under
Farmers First program

20

KVK Periyavaram, Nellore district,
Andhra Pradesh

July 2019 under
SCSP-CRP on vaccines program

27

KVK Roing, Lower Dibang, Arunachal Pradesh 2019 Under ICAR-IIHR TSP
Program
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Number of
beneficiaries
32

20

53

16. Official Language Implementation
Conversation, Hindi Song, Pre-written Hindi Essay
and Extempore were organized. Shri G.
Chandrashekhar, Head, Personnel & General
Administration and Shri Umang M. Parikh, Dy.
General Manager, ISRO-ISTRAC, Bengaluru were
Chief Guests for the inaugural and validictory
functions.

The Official language implementation section of the
Institute carried out the following activities for the
effective implementation of Official Language Policy of
Govt. of India during January to December 2019.

16.1. ICAR-IIHR, Bengaluru
Quarterly Meetings of Official Language
Implementation Committee
 During 2019, four quarterly meetings of Official
Language Implementation Committee of the
institute were convened on Feb 25, May 23, Aug
26 and Dec 05 during January-March, AprilJune, July-September and October-December
2019, respectively.
Hindi Workshops
The Institute organised the following Hindi
Workshops in 2019:


A table workshop on “Official Language
Implementation: Targets” was conducted on
Feb 25, 2019 for the staff members of
Administrative Section.



A table workshop on “Working in Hindi on
Computer” was conducted on June 20, 2019 for
the staff members of Administrative Section.



A Hindi workshop on “Official Language
Implementation: Why & How?” was conducted
on August 19, 2019 for the staff members of
KVK, Hirehalli and CHES, Hirehalli.



A Special Workshop-cum-Training on “Spoken
Hindi” was conducted during 25-26 September
2019 for Scientific, Technical and
Administrative staff members.



A table workshop on “Working in Hindi on
Computer” was conducted on November 23,
2019 for the staff members of Administrative
Section.

Hindi noting & terminology competition at
ICAR-IIHR, Bengaluru
Special Training-Cum-Workshop on “Spoken
Hindi”
A special training-cum-workshop on “Spoken Hindi”
for the scientific, technical and administrative
members of the institute has been conducted during
25-26 September 2019, in which Dr. R.B. Tiwari,
Dr. Anil Kumar Nair, Dr. Rajiv Kumar and Shri
A.K. Jagadeesan have trained the participants on
how to communicate in Hindi effectively.

Participants of the Hindi training-cum-workshop at

Hindi Fortnight Celebration
The Indian Institute of Horticultural Research,
Hesaraghatta, Bengaluru observed Hindi Fortnight
during September, 16-28, 2019. Various
competitions viz., Hindi Recitation, Hindi Reading,
Hindi Terminology and Noting, Antakshari, Hindi

ICAR-IIHR, Bengaluru
Hindi Translation Competition

ICAR-Indian Institute of Horticultural Research,
Bengaluru has organized “Hindi Translation
Competition” on 14 th October 2019 under the
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auspices of TOLIC (O-2), Bengaluru for the staff
members of different Central Government offices
located in Bengaluru. Staff members from ISROISTRAC, the principal director of commercial
audit & ex-officio member audit board, Department
of Atomic Energy, Training Command Headquarters,
Air Force, Bengaluru participated in the competition.

week-long event was organized on September 21st,
2019 which was graced by Dr. S. K. Srivastava,
Director, ICAR- Central Institute for Women in
Agriculture, Bhubaneshwar.

Hindi Publications : Annual Official Language
Magzine ‘Bagwani’, ‘Annual Report (Hindi)
2018-19’and Brochure of National Horticultural Fair
2020 were some publications that were brought out
in Hindi.

Central Horticultural Experiment Station (ICARIIHR), Chettalli celebrated Hindi Day on
17 th September 2019 and Hindi Fortnight
Programmes were celebrated during September
17- 28, 2019.

16.3 CHES, Chettalli
Hindi Fortnight celebrations

Hindi Incentive Scheme: Hindi incentive scheme
was implemented at the Institute for working in
Hindi originally and during the year, out of the total
10 participants 02 secured first, 03 secured second
and 05 secured third prizes. The prizes and
certificates for the participants were distributed
during the valedictory function of Hindi Week
Celebration.
16.2. CHES, Bhubaneswar
Hindi week celebrations

Hindi fortnight program at CHES, Chettalli

16.4 KVK, Hirehalli

Central Horticultural Experiment Station (ICARIIHR), Bhubaneswar celebrated ‘Hindi Week’ from
14th–21st September, 2019 to promote Hindi in office
day-to-day activities. Shri. R. N. Singh, Executive
engineer, CPWD, Govt. Of India inaugurated the
programme. Hindi reading, extempore, essay
writing, singing competition, quiz and antakshari
competitions were organized among the staff and
outsourcing personnel. The valedictory function of

Hindi workshop on “Official Language
Implementation: How & Why”
A Hindi workshop on “Official Language
Implementation: How & Why” was organized at
ICAR-KVK, Hirehalli on 19th August 2019 for the
staff members of KVK and CHES, Hirehalli. Shri.
G.G. Harakangi, Chief Administrative Officer and
Shri. A.K. Jagadeesan, Assistant Director (OL),
ICAR-Indian Institute of Horticultural Research,
Bengaluru, were the guest speakers. The details on
the constitutional provisions of Official Language,
how to work in Hindi with small sentences, the
incentive schemes available for working in Hindi, use
of information technology tools to work in Hindi etc.,
were explained. Practical knowledge has been
provided on how to work in Hindi on computer and
also on voice typing. Learning Hindi through regional
languages by using LILA Hindi Software was also
explained.

Hindi week celebration at CHES, Bhubaneshwar
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17. Distinguished Visitors
ICAR-IIHR, Bengaluru


Dr. K. Alagusundaram, Deputy Director General (Agricultural Engineering), ICAR, New Delhi



Mr. Naveen Verma, Secretary, Minister of Development of North Eastern Region, Government of
India, New Delhi



Mr. Rajbir Singh, Joint Secretary, Ministry of Agriculture and Farmer welfare, Government of India



Hon’ble Mrs. Nirmala Sitharaman, Defence Minister, Government of India



Hon’ble Shri. V. Gopala Gowda, Judge of Supreme Court (Former)



Dr. B.M. Hegde, Former Vice Chancellor of MAHE, Manipal and Cardiologist



Dr. Chandish Ballal, Director, ICAR, NBAIR Bangalore,



Dr. S. Uma, Director ICAR NRCB, Trichi,

CHES, Bhubaneswar


Dr. Trilochan Mohapatra, Secretary (DARE) & Director General (ICAR)



Dr. R.K.Singh, Director, ICAR-IVRI, Izatnagar



Dr. Pritam Kalia, Emeritus Scientist, ICAR-IARI, New Delhi



Dr. Anita Karun, Director, ICAR-CPCRI

CHES, Chettalli


Smt. K. Lakshmi Priya IAS, Chief Executive Officer, Zilla Panchayath, Kodagu



Sh. Bose Mandanna, Former Vice-President, Coffee Board



Smt. K. P. Chandrakala, Former President, ZP, Kodagu



Dr. G. Kalloo, Former DDG (Horticulture)



Dr Vishalnath, Director, ICAR-NRC-Litchi, Muzaffarpur, Bihar

KVK, Gonikoppal


Mr. K.G. Bopaiah, MLA, Virajpet constituency



Mr. M.C Nanaiah, DDM, NABARD



Mr. Balasubramaniyam, DGM, NABARD, Chennai



Mrs. Smitha Prakash, President, Taluk panchayat, Virajpet

KVK, Hirehalli


Dr. V.P. Chahal, ADG (Agril, Extn.), ICAR, New Delhi
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18. Personnel
DIRECTOR

Division of Vegetable Crops

Dinesh, M.R. Ph.D.

Sadashiva, A.T. Ph.D.
Principal Scientist (Horticulture) & Head
Retd on 30.06.2019

SCIENTIFIC STAFF
IIHR, Hesaraghatta, Bengaluru, Karnataka

Veere Gowda, R. Ph.D.
Principal Scientist (Horticulture)
I/c Head wef 01.07.2019

Division of Fruit Crops
Reju M. Kurian, Ph.D.
Principal Scientist (Horticulture)
I/c Head

Madhavi Reddy, K. Ph.D.
Principal Scientist (Horticulture)

Tripathi, P.C. Ph.D.
Principal Scientist (Horticulture)

Yogeesha, H.S. Ph.D.
Principal Scientist (Seed Technology)

Sreenivasa Murthy, B.N. Ph.D.
Principal Scientist (Horticulture)
On deputation wef 28.05.17

Aghora, T.S. Ph.D.
Principal Scientist (Horticulture)
Pitchaimuthu, M. Ph.D.
Principal Scientist (Horticulture)

Rekha, A. Ph.D.
Principal Scientist
(Genetics & Cytogenetics)

Varalakshmi, B. Ph.D.
Principal Scientist (Horticulture)

Manjunath, B.L. Ph.D.
Principal Scientist (Agronomy)

Shankar Hebbar, S. Ph.D.
Principal Scientist (Agronomy)

Anuradha Sane, Ph.D.
Principal Scientist (Horticulture)

Singh, T.H. Ph.D.
Principal Scientist (Horticulture)

Sakthivel, T. Ph.D.
Principal Scientist (Horticulture)

Anil Kumar Nair, Ph.D.
Principal Scientist (Agronomy)

Satisha, J. Ph.D
Principal Scientist (Horticulture)

Dhananjaya, M.V. Ph.D.
Principal Scientist (Plant Breeding)

Sankaran, M. Ph.D
Principal Scientist (Horticulture)

Padmini, K. Ph.D.
Principal Scientist (Horticulture)

Vasugi, C. Ph.D.
Principal Scientist (Horticulture)

Sreenivasa Rao, E. Ph.D.
Principal Scientist (Horticulture)

Kanupriya, C. Ph.D.
Scientist (Hort.)

Prasanna H. C. Ph.D.
Principlal Scientist (Plant Breeding)

Linta Vincent, M.Sc.
Scientist (Fruit Sci.)

Raja Shankar, Ph.D.
Senior Scientist (Veg. Science),

Anushma P.L. M.Sc.
Scientist (Fruit Sci.)

Senthil Kumkar, M. Ph.D.
Scientist (Veg.Science)
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Smaranika Mishra, Ph.D.
Scientist (Veg. Science)

Doreyappa Gowda, I.N. Ph.D.
Principal Scientist (Horticulture)

Raghu, B.R. Ph.D.
Scientist (Pl. Breeding)

Narayana, C.K. Ph.D.
Principal Scientist (Horticulture)

Division of Floriculture & Medicinal Crops

Sudhakara Rao, D.V. Ph.D.
Principal Scientist (Horticulture)

Manjunatha Rao, T. Ph.D.
Principal Scientist (Horticulture)
Retd on 31.12.2019

Tiwari, R.B. Ph.D.
Principal Scientist (Horticulture)

Aswath, C. Ph.D. & Head I/c
Principal Scientist (Horticulture)

Sangama, Ph.D.
Principal Scientist (Horticulture)
Retd on 31.07.2019

Tejaswini Prakash, Ph.D.
Principal Scientist (Plant Breeding)

Senthil Kumaran, G. Ph.D
Principal Scientist (FM&P)

Rajashekharan, P.E. Ph.D.
Principal Scientist (Economic Botany)

Carolina Rathina Kumari, Ph.D.
Scientist (FM&P)

Sujatha A. Nair, Ph.D.
Principal Scientist (Horticulture)

Bhuvaneshwari, S. Ph.D.
Principal Scientist (AS&PE)

Hima Bindu, K. Ph.D.
Principal Scientist (Plant Breeding)

Ranjitha, K. Ph.D.
Scientist (Microbiology-Agricultural Science)

Sujatha, S. Ph.D.
Principal Scientist (Agronomy)

Pushpa Chethan Kumar, M.Sc.
Scientist (Food & Nutri.)

Rajiv Kumar, Ph.D.
Principal Scientist (Horticulture)

Division of Plant Pathology

Sumangala, H.P. Ph.D.
Scientist (Horticulture)

Krishna Reddy, M. Ph.D.
Principal Scientist (Plant Pathology) & I/c Head

Smitha, G.R. Ph.D.
Senior Scientist (Horticulture-Floriculture)

Meera Pandey, Ph.D.
Principal Scientist (Plant Pathology)

Usha Bharathi, T. Ph.D.
Scientist (Horticulture-Floriculture)

Sriram, S. Ph.D
Principal Scientist (Plant Pathology)

Rohini, M.R. M.Sc.
Scientist (Spice, Plant & M.A.P)

Samuel, D.K. Ph.D.
Principal Scientist (Plant Pathology)

Division of Post Harvest Technology &
Agriculture Engineering

Chandrashekhara, C. Ph.D.
Scientist (Plant Pathology)

Harinder Singh Oberoi, Ph.D.
Principal Scientist & Head (Microbiology)

Sandeep Kumar, G. M. M.Sc (Ag)
Scientist (Plant Pathology)
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Mahesha, B. Ph.D.
Scientist (Plant Pathology)

Shamina Azeez, Ph.D.
Principal Scientist (Pl. Biochem.)

Priti Sonavane, Ph.D.
Scientist (Plant Pathology)

Bhanuprakash, K. Ph.D.
Principal Scientist (Plant Physiology)
w.ef. 17.08.2018

Division of Entomology and Nematology

Keshava Rao, V. Ph.D.
Principal Scientist (Organic Chemistry)

Gopalakrishna Pillai, K. Ph.D.
Principal Scientist (Agricultural Entomology)
I/C head w.e.f 06.10.2019

Partha Choudhury, P. Ph.D.
Principal Scientist (Organic Chemistry)

Venkata Rami Reddy, P. Ph.D.
Principal Scientist (Agricultural Entomology)

Arivalagan, M. Ph.D.
Scientist (Biochemistry)

Sridhar, V. Ph.D.
Principal Scientist (Agril. Entomology)

Pritee Singh, Ph.D.
Scientist (Biochemistry)

Kamala Jayanthi, P.D. Ph.D.
Principal Scientist (Agricultural Entomology)

Division of Soil Science and Agricultural
Chemistry

Uma Maheshwari, Ph.D.
Scientist (Nematology)

Raghupathi, H.B. Ph.D.
Principal Scientist (Soil Science) & I/c Head
w.e.f. 7.05.2018

Radha, T.K. Ph.D.
Scientist (Microbiology) w.e.f. 6.8.2018

Shivananda, T.N. Ph.D.
Principal Scientist (Soil Science)

Prasanna Kumar, N.R. Ph.D.
Scientist (Agricultural Entomology)

Rupa, T.R. Ph.D
Principal Scientist (Soil Science)

Jayanthi Mala, B.R. M.Sc. (Ag)
Scientist (Agricultural Entomology)

Sathisha, G.C. Ph.D.
Principal Scientist (Soil Science)

Division of Plant Physiology and Biochemistry
Shivashankara, K.S. Ph.D.
Principal Scientist (Plant Physiology) & Head

Selvakumar, G. Ph.D.
Principal Scientist (Microbiology)

Debi Sharma, Ph.D.
Principal Scientist (Agricultural Chemistry)

Kalaivanan, D. Ph.D.
Scientist (Soil Science)

Ravindra, V. Ph.D.
Principal Scientist (Plant Physiology)

Rajendiran, S. Ph.D.
Scientist (Soil Science)

Upreti, K.K. Ph.D.
Principal Scientist (Organic Chemistry)

Division of Social Sciences and Training
Venkattakumar, Ph.D.
Principal Scientist & Head

Soudamini Mohapatra, Ph.D.
Principal Scientist (Organic Chemistry)

Raghavendra Rao, V.K. Ph.D (Agri.extension)
w.e.f 02.12.2019

Laxman, R.H. Ph.D.
Principal Scientist (Plant Physiology)
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Gajanana, T.M. Ph.D.
Principal Scientist (Agricultural Economics)

Ravishankar, K.V. Ph.D.
Principal Scientist (Plant Physiology)

Sudha Mysore, Ph.D.
Principal Scientist (Agricultural Economics)
on deputation

Manmohan, M. Ph.D.
Principal Scientist (Plant Physiology)
Vageesh Babu, H.S. Ph.D.
Principal Scientist (Biotechnology)

Sreenivasa Murthy, D. Ph.D.
Principal Scientist (Agricultural Economics)
Venugopalan, R. Ph.D.
Principal Scientist (Agricultural Statistics)

Basavaprabhu L. Patil,
Senior Scientist (Plant Molecular Biotech.)
w.ef. 13.7.2018

Balakrishna, B. Ph.D.
Principal Scientist (Agrl. Extn)

Lakshmana Reddy, D.C. Ph.D.
Scientist (Biotechnology)

Narayanaswamy, B. Ph.D.
Principal Scientist (Agrl. Extn)

Usha Rani, T.R. Ph.D.
Scientist (Biotechnology)

Senthil Kumar, R. Ph.D.
Principal Scientist (Horticulture)

Nandeesha, P. Ph.D.
Scientist (Biotechnology)

Sankar, V. Ph.D.
Principal Scientist (Horticulture)
w.e.f. 02.04.2018

Poornima, K.N
Scientist (Agri. Biotech)
w.e.f 02.12.2019

Chandra Prakash, M.K. Ph.D.
Senior Scientist (Computer Application)

Project Coordinator’s Cell (Tropical fruits)

Achala Paripurna, Ph.D.
Senior Scientist (Agrl. Extn.)

Prakash Patil, Ph.D.
Principal Scientist (Plant Physiology)
& Project Coordinator

Reena Rosy Thomas, Ph.D.
Senior Scientist (Computer Application)

Sridhar Gutam, Ph.D.
Sr. Scientist (Plant Physiology)

Reddy, T.M. Ph.D.
Scientist (Agrl. Extn.)

Central Horticultural Experiment Station,
Chettalli

Radhika, V. M.Sc.
Scientist (Computer Application)

Bharathi, L.K. Ph.D
Principal Scientist (Hort.) & I/c Head

Atheequlla, G.A. M.Sc.
Scientist (Agrl. Extn.)

Shivarama Bhat, P. Ph.D
Principal Scientist (Agricultural Entomology)
w.e.f. 07.10.2019

Division of Biotechnology

Varalakshmi, L.R. Ph.D.
Principal Scientist (Soil Science)
w.e.f 07.10.2019

Shivashankara, K.S. Ph.D.
Principal Scientist (Plant Physiology) &
I/c Head w.e.f. 25.11.2018

Awachare Chandrakant Madhav, M.Sc
Scientist (Fruit Sci.)

Asokan, R. Ph.D.
Principal Scientist (Agricultural Entomology)
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Venkataravanappa, V. Ph.D.
Scientist (Plant Pathology)

TECHNICAL STAFF
Division of Fruit Crops

Central Horticultural Experiment Station,
Bhubaneswar

Parashuram, H.D.
TO (Lab.)

Gobinda Chandra Acharya, Ph.D.
Principal Scientist (Horticulture)
& Incharge Head

Jayaramaiah, N
TO (Field/Farm)
Division of Vegetable Crops

Petikam Srinivas, Ph.D.
Principal Scientist (Plant Pathology)

Umashankar, B.E. B.Sc. (Ag)
ACTO (Lab.) upto Nov. 2019

Kundan Kishore, Ph.D.
Principal Scientist (Horticulture)

Nage Gowda, N.S. M.Sc. (Ag)
ACTO (Farm)

Sangeetha, G. Ph.D.
Principal Scientist (Plant Pathology)

Lakshmipathi, Ph.D.
ACTO (Field/Farm)

Deepa Samant, Ph.D.
Scientist (Hort.)

Sanna Manjunatha
TO (Field/Farm)

Ponnam Naresh, M.Sc.
Scientist (Vegetable Science)

Ramamurthy, B
TO (Field/Farm)
Upto 30.04.2019

Meenu Kumari, M.Sc.
Scientist (Horticulture)

Division of Floriculture and Medicinal Crops

Vaisakhi K.C. M.Sc.
Scientist (Soil Science)

Cheluvaraju, V.
TO (Field/Farm)

Kishor Kumar Mahante
Scientist (Fruit Science)

Vamana Naik, D.
TO (Field/Farm)

Central Horticultural Experimentation Station
(CHES), Hirehalli

Muniraju, M.
TO (Field/Farm)

Karunakaran, G. Ph.D.
Principal Scientist (Horticulture - Fruit Science)
& I/c Head

Division of Post Harvest Technology &
Agriculture Engineering

Krishi Vigyan Kendra, Gonikoppal, Kodagu

Reddappa, K. B.Sc., PGD (FT)
ACTO (Lab.)

Saju George, Ph.D.
Principal Scientist (Agril. Extension) and
Programme Coordinator

Ravindra Kumar, Ph.D.
ACTO (Lab.)

Krishi Vigyan Kendra, Hirehalli, Karnataka

Mahanthesh, P.T.
TO (Mech.)

Loganandhan, N. Ph.D.
Principal Scientist (Agril. Extension) and
Programme Coordinator

Dayananda, P.
TO (Mechanic)
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Division of Social Science and Training

Library

Nagappa
ACTO (LAB)

Shankara Prasad, K.V. M.Sc.
ACTO (Lib.Sci.)

Lakshmisha, R. M.Sc. (Ag)
ACTO (Field/Farm)

Artist Cell
Rajendra Astagi M.F.A.
ACTO (Artist)

Venkateshwar Rao, R.
TO (Projection)

Photography Cell

Division of Plant Pathology

Chandrashekaraiah, K. B.Com.
STO (D.R.A.)

Balasubramanian, K.
STO (Lab.)

Farm Management

Division of Entomology and Nematology

Nagaraj E. Kodekal
TO (Mech.)

Rajanna T.S.
TO (Field/Farm)

Jagadeesh Kumar, D.N.
TO (Elect.)

Saroja, S.
TO (Lab)

Prioritization, Monitoring and Evaluation Cell

Division of Plant Physiology and Biochemistry

Janmay Jai Deveshwar, M.Sc.
CTO (Field/Farm)

Bujji Babu, C.S. M.Sc.
CTO (Lab.)
Upto 31.01.2019

Thippeswamy, S. MCA
ACTO (Computer Lab)

Tapas Kumar Roy, M.Sc.
CTO (Lab.)

Medical and Paramedical

Jyothi V. Divakara, Ph.D
ACTO (Lab.)

Mandakrantha Bhattacharya, MBBS, DLO
CTO (Medical)

Lokesha, A.N., Ph.D.
TO (Field/Farm)

Transport Section
Siddaram G. Kalashetty, B.E. (AE)
ACTO (Transport)

Nataraju, M.S.
TO (Field/Farm)

Finance and Accounts

Division of Biotechnology

Chandra Kumar Chitrala, M.Sc.
STO (Lab. Tech- Computer)

Madhusudhana Rao, B. M.Sc.
STO (Field)

Cash & Bill

AKMU

Jyoti Appu Naik
TO (Computer-Lab)

Krishananda, S.
TO (Computer Lab)
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Works Unit

Krishi Vigyan Kendra, Hirehalli, Karnataka

Bhanu, A.M. Tech. (Const. Tech.), PGDBA
CTO (Engg.)

Ramesh, P.R.
ACTO (Soil-Science-Field/Farm)

Harish, K.M. B.E.
ACTO (Civil)

Jagadish, K.N.
ACTO (AG. Extension-Field/Farm)

Mahishi V.K
STO (Elect-Workshop)

Prashanth, J.M
ACTO (Horticulture-Field/Farm)

Narendra, S.
TO (Elect.)

Hanumanthe Gowda
ACTO (Plant Prot-Field/Farm)

Lakshmana Kanthan
TO (Tuner-Workshop)

Radha R. Banakar
ACTO (Home Science-Field/Farm)

Manjunath, R.
TO (Welder-Workshop)

Jayashankar, N
STO (Computer-Lab)

Jayakumar, T.N
STO (Elect-Workshop)

ADMINISTRATION AND ACCOUNTS
ICAR-IIHR, Hessarghatta, Bengaluru

Central Horticultural Experimentation
Station, Bhubaneshwar

Administration
Harakangi, G.G.
Chief Administrative Officer

Singray Majhi
TO (Lab)

Ramesh, R.G.
Administrative Officer

Krishi Vigyan Kendra, Gonikoppal, Karnataka
Devaiah, K.A. M.Sc. (Hort.)
CTO (Field)

Malay Bisht
Administrative Officer
Upto 16-9-2019.

Somashekhar, Ph.D
ACTO (Field)

Anasuya, N.
Assistant Administrative Officer

Prabhakara, B. M.Sc. (Ag.) (Hort.)
ACTO (Field)

Lokanatha, B.
Assistant Administrative Officer

Veerendra Kumar, K.V
ACTO (Pl.Path-Field/Farm)

Tittu Kumar, K.B.
Assistant Administrative Officer

Suresh, S.C. Ph.D
ACTO (Field)

Hemaprabhu, R.
Assistant Administrative Officer

Padmavathy, M.K. M.Sc.
ACTO (Lab)

Shailaja R. Prasad
Assistant Administrative Officer

Varadarajacharya, K.V.
TO (Mech-Workshop)
w.e.f 01.06.2018
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Central Horticultural Experimentation Station,
Chettalli, Karnataka

Manjula, A.C.
Assistant Administrative Officer
Upto 28.02.2019

Administration

Finance and Accounts

Tittu Kumar, K.B.
Assistant Administrative Officer
w.e.f 01.04.2018

Bose, S.K.C.
Chief Finance & Accounts Officer
Upto 12.02.2019

Central Horticultural Experimentation Station,
Bhubaneswar

Bharathi, P.S.V.
Senior Finance & Accounts Officer
Upto 31.01.2019

Administration
Rina Pattnayak
Assistant Finance & Accounts Officer

Jagadeesan, K.G.
Finance & Accounts Officer
w.e.f. 22.03.2019

Krishi Vigyan Kendra, Gonikoppal, Karnataka

Official Language Cell

Administration

Jagadeesan, A.K.
Assistant Director (Official Language)

Mohan, C.M.
Assistant Administrative Officer

CHES, Chettalli

CHES, Bhubaneswar

KVK, Hirehalli

KVK, Gonikoppal
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19. Meteorological Data
1. ICAR-IIHR, Bengaluru
Month

Temperature
(oC)

Relative
Humidity (%)

Mean wind Rainfall
speed
(mm)
(km/h)

Max.

Min.

29.0

9.5

85.2

33.4

4.6

3.7

1.0

31.6

14.9

72.1

36.3

5.9

4.9

11.4

34.6

17.9

65.0

29.3

7.5

4.4

0.0

35.5

20.4

69.9

33.7

7.3

4.2

28.7

34.3

21.7

78.8

47.6

6.3

4.5

153.5

30.9

21.3

82.4

62.2

5.8

6.3

86.7

29.7

20.9

83.4

63.1

5.2

9.1

47.7

28.0

20.5

87.5

75.4

4.4

8.0

198.9

28.6

20.6

89.2

70.8

3.6

6.1

207.5

28.9

19.7

89.9

72.5

4.1

3.6

324.2

28.7

18.1

87.0

60.6

3.8

4.0

15.2

27.2

16.7

88.3

67.2

3.1

5.2

2.7

January 2019
February
March
April
May
June
July
August
September
October
November
December

07.30 hrs. 14.00 hrs.

U.S.W.B.Cl
Class ‘A’ Pan
Evaporation
(mm)

2. CHES, Chettalli
Month

Temperature (0C)

Relative Humidity (%)

Mean Wind
Speed (km/h)

Rainfall
(mm)

Max.

Min.

Max.

Min.

January 2019

28.52

9.52

97.16

30.94

0.72

0.2

February

30.97

13.52

93.71

33.54

0.87

28.1

March

33.32

15.88

93.10

32.35

0.64

32.3

April

33.20

18.23

93.57

39.43

0.46

92.2

May

31.86

19.58

91.84

51.71

0.48

112.3

June

27.98

19.85

92.33

68.93

0.90

143.2

July

25.56

19.37

91.87

76.35

1.37

187.2

August

24.58

19.16

93.16

79.48

1.22

654.4

September

26.29

18.79

93.77

73.80

0.68

244.1

October

27.08

18.55

90.90

64.13

0.29

0.4

November

26.52

15.07

42.07

30.52

0.49

0.2
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3. CHES, Bhubaneswar
Month

Temperature (0C)

Relative humidity
(%)

Max

Min.

07.00 hrs

14.00 hrs

Bright
sunshine
hour
(hrs)

January 2019

28.5

13.0

95

38

6.5

0.0

3.5

February

32.9

17.0

94

35

7.9

24.6

4.2

March

35.2

23.2

92

46

7.2

7.1

5.4

April

38.0

25.3

91

45

8.2

29.6

7.5

May

37.1

27.4

92

54

8.1

197.7

8.1

June

35.5

26.6

91

64

6.4

144.6

6.5

July

32.9

26.0

92

74

4.4

341.7

3.4

August

32.1

26.0

95

78

2.6

319.4

3.1

September

32.1

25.7

94

78

3.9

406.5

2.9

October

32.6

24.2

94

70

0.3

312.6

6.3

November

30.2

20.0

94

55

0.8

4.0

5.9

December

28.3

16.2

92

56

0.4

0.0

5.6

Weather station at ICAR-IIHR, Bangalore
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Rainfall
(mm)

Evaporation
(mm)

20. Important Varieties/Technologies identified
for release during 2019
S.No.
1.

Technology
Arka Suprabhath
(Mango hybrid)

Important fetures
 Arka Suprabhath (H-14) - Mango hybrid
H-14 is a double cross hybrid between
Amrapali (Dashehari x Neelum) X Arka
Anmol (Alphonso x Janardhan Pasand).
 It is a medium vigorous, regular and bunch
bearing, high yielding (35-40 kg / plant
after 4 years of planting) hybrid.
 The fruit weight ranges from 250-300 g,
the fruit shape resembles like Alphonso.
The pulp resembles Amrapali and is deep
orange in colour and firm.
 Pulp recovery is >70%, TSS (>22°B),
acidity (0.12%), carotenoids (6 mg/100 g
FW) and flavonoids (3.44 mg/100g FW).
It has a shelf life of 8-10 days at room
temperature.

2.

Arka Apeksha
Tomato Triple disease
resistant Hybrid

 Arka Apeksha (H-385) is a high yielding
hybrid developed by crossing IIHR 2834
and IIHR 2918. It has triple disease
resistance to Tomato Leaf Curl Disease
(Ty1+Ty2), Bacterial wilt and Early blight.
 Plants are semi-determinate with dark
green foliage. Fruits are firm, deep red,
oblong, medium large (90-100g) with
jointless (j2) pedicel.
 Fruits are suitable for processing and
have TSS (4.7° Brix), acidity (0.36%),
lycopene (14.15mg/100g fresh weight).
 Recommended for summer, kharif & rabi
cultivation. It has a yield potential of 43 to
90 t/ha in 140- 150 days.

3.

Arka Vishesh
Tomato Triple disease
resistant Hybrid,

 Arka Vishesh (H-391) is a high yielding
F1 hybrid developed by crossing IIHR
2834 and IIHR 2917. It has triple disease
resistance to Tomato Leaf Curl Disease
(7y/+7y2), bacterial wilt and early blight.
Plants are semi-determinate with dark
green foliage and joint-less pedicle.
 Recommended for summer, kharif & rabi
cultivation. It has a yield potential of
43.3-90 t/ha in 140-150 days. Fruits are
firm, deep red, oblong and medium large
(90-100g). Fruits have a TSS of 4.6o Brix),
acidity (0.36%) and lycopene content of
14.14 mg/100g fresh weight.
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4.

Arka Aditya



Plants are semi-determinate with dark green
foliage, fruits are oblate-round, firm,
medium large (90-100g), resistant to
Tomato Leaf Curl Disease (Ty2+Ty3),
Bacterial wilt and Early blight. It is suitable
for fresh market & yields 60-65 t/ha in
140-150 days. Recommended for zone VIII
(Karnataka, TN & Kerala) at National level.

5.

Arka Supriya



Pole type, photo-sensitive, white flower. Pod
setting starts from base from the first node.
Pods are light green, flat and long bearing
in clusters. Pods green, long (16 -18 cm).
Suitable for fresh market. The pods are
excellent for dry and wet culinary
preparations. Pod yield 27 to 28 t/ha.
This variety has been recommended for
release for Zone 7 [MP (excluding eastern
area) & Maharastra] and 8 (Karnataka,
TN & Kerala) at the central level.





6.

7.

8.

Arka White
Gerbera variety

Arka Pink
Gerbera variety

Arka Pari
Marigold variety



Gerbera variety, Semi double flower
with white colour and green disc



Average Stalk length more than 60 cm



Average Flower diameter more than 10 cm



Average number of flower are more than
2.7 flower/plant/month



Average vase life is more than 7.0 days




Double flower with pink colour and
black disc
Average Stalk length more than 62 cm



Average Flower diameter more than 11 cm



Average number of flower are more than
2.8 flower/plant/month



Average vase life is more than 7.2 days





French marigold photo insensitive variety with
dwarf plant habit with spreading habit and
floriferous nature. Flowering is observed
throughout the year. Flower initiation starts
30 days after planting
Duration of crop : 3 months



Flower size : 4.3 cm



Number of flowers : 500-600/plant



Flower yield/acre : 4.7 tons/acre
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9.

Arka Honey
Marigold variety

 French marigold photo insensitive variety with





10.

Avocado Powder

double coloured flower. Plants are dwarf with
spreading habit and floriferous. Flowering is
observed throughout the year.
Days to flower initiation: 30-35 days after
planting with a flowering duration of 6 weeks.
Duration of crop: 3 months
Flower size: 4.8 cm
Flower yield/acre: 5.8 tons/acre

 Avocado is a seasonal fruit with important
nutraceutical and cosmeceutical properties.

 This process technology involves spray



11.

Fertree Drill

drying avocado pulp homogenized with
acidulant, emulsifier and encapsulating
agent, at optimized conditions of inlet
temperature, feed flow rate and
encapsulator concentration.
High quality and stable for more than three
months at room temperature.
The Cost:Benefit ratio is 1:1.78.

 The FERTREE Drill has been designed in
such a manner that it can be attached perfectly
with the power tiller and could deliver
fertilizer effectively in the feeder root zone.

 The implement has three units: storage unit,
transmission unit and delivery unit. The
depth of the furrow can be adjusted with
the help of two wheels attached with the
wheel supporting bar of cultivator.
12.


ECS for Mass
multiplication of
banana cv Elakki bale

13.

Arka Halasuras

The large scale micro-propagation of
elakki bale using embryogenic cell
suspension (ECS) has been developed
(one lakh plants/embryogenic calli)
and field evaluation of embryo derived
plantlets showed normal phenotype as
compared to sucker or shoot tip plants.

 Jackfruit Beverage
 Prepared through enzymatic liquefaction
without addition of water, sugar or any
preservatives

 Contains no added colour, flavour or essence
 Product has a shelf life of six months under
ambient conditions
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14.

Arka Jacholate

 Chocolate is used as a coating on a ball of
jackfruit seed powder enriched with mushroom
and sesame.The product has 30% less calorific
value, 7% less carbohydrates, 14.5% less fats
and 50% less chocolate compared to
commercial brands. Product has shelf life of
six months under ambient conditions with
good palatability.

15

Arka Jackies

 Jackfruit cookies are prepared with replacement
up to 40% of refined wheat flour through
addition of blanched jackfruit seed powder,
fruit powder and mushroom powder.

 Product is rich in fibre and has a shelf life
of four weeks under ambient conditions
with a good palatability.

DNA Barcode of French Bean varieties
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Annexure-1*

Gamma Chamber

Transmission electron microscope

Atomic absorption spectrometer

FT-NIR spectrometer

Triple quad --LC-MS- MS

ICP-OES system

Pathogen screening system

Phenomics facility

*Some of the sophisticated facilities available at ICAR-IIHR
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Annexure-2
5.2.1 Field Demonstrations
Title

Locations

No. of
Demonstrations

ICAR-IIHR, Bengaluru
IPM in Brinjal

Hessaraghatta, Thotagere, Gopalapura,
Doddapalya, Allapatna, Mandya

6

Gopalapura, Hessaraghatta, Mandya,
Doddapalya

4

IPM in Okra

Gopalapura

2

AMC Banana special, Banana
bunch feeding

Yaragamballi, Yelandur Tq.,
Chamarajnagar district

-

Field demonstrations on 4 vegetable
crops and technologies under Farmers
First Project.

L.D.Pura and Nagenahalli
Doddaballapur Tq.

Demonstration on IIHR Technologies
of selected vegetable and fruit crops
under Farmer- FIRST project of
ICAR-NIANP

Lakshmidevipura,
S Nagenahalli,
Doddabalapur Taluk,
Karnataka

54

Demonstration on IIHR Technologies
under – Front Line Demonstrations

Yaragamballi,
Yelandur Tq.,
Chamarajnagar district

120

Demonstration on IIHR Technologies
under – Front Line Demonstrations

Bannithalapura,
Gunlupet taluk,
Chamarajnagar district

45

Demonstration on IIHR Technologies
under – Front Line Demonstrations

Bachahalli, Gunlupet taluk,
Chamarajnagar district

10

Demonstration on AMC and
Banana Special

Ujjini, Hosahallii,
DB Pur Tq.

76

Arka Prabath, Arka Kiran and
Arka Sahan

Chikaballapur, Gowribidanur,
Bidar, Udupi and Dharwad

20

Arka Rakshak, Arka Harita and
Arka Meghana

Alnavar, Dharwad, Chintamani
and Gowribidanur

12

AMC, vegetable special, mango special,
and citrus special

Theni, Kanyakuamri
Chikballapur, Gowribidanur,
Bidar, Udupi and Dharwad

25

Neem soap, pongamia soap and fruit
fly trap

Theni, Kanyakuamri, Chikbellapur,
Gowribidanur, Bidar, Udupi and
Dharwad

25

IPM in Chilli
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-

Demonstration of Gladiolus varieties
Arka Amar, Arka Aayush, Arka Aarti,
Arka Darshan, Arka Gold,
Arka KumKum, Arka Kesar,
Arka Shobha, and Arka Tilak

Gowdahalli of
Kollegal, Karnataka.

1

Demonstration of rose variety Arka Savi

Shivakote

2

Chrysanthemum variety Arka Yellow
Gold and Arka Chandrakant

Hesaraghatta

2

Chrysanthemum variety Arka Yellow
Gold and Arka Chandrakant

Hirehalli

2

China aster var. Arka Kamini and
Arka Archana

Gauribidanur

2

High yielding variety of Aswagandha
‘Arka Aswagandha’

Andhra Pradesh

1

High yielding non itchy varieties of
Velvet bean

Karnataka

3

Farmers training programme on IIHR
technologies in betelvine cultivation

Hessarghatta village

30

Demonstration of tuberose variety
Arka Prajwal

Haradanalli, Chamrajanagar,
Karnataka

1

Demonstration of Centella asiatica
varieties Arka Divya and Arka Prabhavi

KVK- Hirehalli,

1

Demonstration of Centella asiatica
varieties Arka Divya and Arka Prabhavi

B.Beeranahalli, Shimoga

1

Demonstration of Centella asiatica
varieties Arka Divya and Arka Prabhavi

Chikasadenahalli, Nelmangala

1

FLDs and MLTs for Arka Harshitha
and Arka Unnathi

UAHS, Shivamogga
(Brahmavara and Mudigere)
and UHS, Bagalkote.

OFTs - 6
MLTS - 6

Field demonstration of Brinjal varieties
Arka Anand

Gundlupet, Mandya
Ananthapur of AP

Demonstration of Arka Harshitha, Arka
Unnathi and Arka Anand

ICAR-IIHR

1

Arka Nikita F1 hybrid

Madhkur Village (Yelhanka Hobli)

01

Arka Nikita F1 hybrid

Chickadoddavadi (Tumkur)

03

Onion varieties - Arka Kirthiman,
Arka Lalima, Arka Sona, Arka Yogith,
Arka Bindu, Arka Ujjwal, Arka Kalyan,

ICAR-IIHR, Bengaluru

1
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3 No

Arka Nikethan and Arka Pragati
Carrot variety Arka Suraj
during Kharif season

ICAR-IIHR,
Bengaluru

1

Carrot variety Arka Suraj
under Horticulture cropping system

ICAR-IIHR,
Bengaluru

1

Carrot variety Arka Suraj
in grow bag system of cultivation
High yielding ridge gourd variety,
Arka Prasan

ICAR-IIHR, Bengaluru

1

Anantapur Dt.,
Kalyanadurgam, A.P,
Bidar, Bidadi, Gundlupet
of Karnataka
Anantapur, Kadapa,
East Godavari and Nellore
of A.P,
IIHR, Bengaluru

5
4

High yielding ridge gourd hybrid,
Arka Vikram
Improved Vegetable Varieties / F1 hybrids
& Improved cultivation practices

03

5.2.2 Technology Demonstration in North Eastern states
Name of the Trial/ Technology

Place

Total area (acres)

Tomato variety Arka Rakshak

KVK Bongaigaon, Assam

1

Tomato variety Arka Samrat

KVK Bongaigaon, Assam

1

French bean variety Arka Arjun

KVK Bongaigaon, Assam

1

Brinjal variety Arka Harshita

KVK Bongaigaon, Assam

1.5

Onion variety Arka Ujjwal

KVK Golaghat, Assam

2

Ridge gourd variety Arka Vikram

KVK Golaghat, Assam

1

Tomato variety Arka Rakshak

KVK Golaghat, Assam

1

Tomato variety Arka Abhed

KVK Golaghat, Assam

1

Onion variety Arka Lalima

KVK Baksa, Assam

1.0

Okra variety Arka Nikita

KVK Baksa, Assam

0.65

Chilli variety Arka Haritha

KVK Baksa, Assam

3.5

Tomato variety Arka Abhed

KVK Goalpara, Assam

2

Tomato variety Arka Abhed

KVK Sivsagar, Assam

0.7

French bean variety Arka Arjun

KVK Khowai, Tripura

1.25

Tomato variety Arka Rakshak

KVK Khowai, Tripura

2.0
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French bean variety Arka Arjun

KVK Longleng, Nagaland

0.5

Tomato variety Arka Rakshak

KVK Longleng, Nagaland

2.0

Tomato variety Arka Samrat

KVK Longleng, Nagaland

1.0

French bean variety Arka Arjun

KVK Wokha, Nagaland

1.0

Tomato variety Arka Rakshak

KVK Tuensang, Nagaland

2.0

Tomato variety Arka Samrat

KVK Tuensang, Nagaland

2.0

Onion variety Arka Kirthiman

KVK Tuensang, Nagaland

2.0

French bean variety Arka Arjun

KVK Tuensang, Nagaland

1.0

Chilli variety Arka Harita

KVK Tuensang, Nagaland

2.5

Chilli variety Arka Meghana

KVK Tuensang, Nagaland

2.5

Cow pea variety Arka Suman

KVK Dhalai, Tripura

1.25

Tomato variety Arka Rakshak

KVK Dhalai, Tripura

1.0

Brinjal variety Arka Anand

KVK Dhalai, Tripura

1.0

Chilli variety Arka Meghana

KVK Dhalai, Tripura

2.0

5.3 Front Line Demonstrations
FLD Title

Locations

Number of
Demonstration

KVK Gonikoppal
Integrated crop management in coffee

Virajpet and Somvarpet taluk
Kodagu district

10

Integrated pest and disease management
in black pepper

Virajpet and Somvarpet taluk
Kodagu district

10

Demonstration of chilli hybrid Arka
Meghana

Virajpet and Somvarpet taluk
Kodagu district

10

Demonstration of yard long bean variety
Arka Mangala

Virajpet and Somvarpet taluk
Kodagu district

10

Demonstration of french bean variety
Arka Sharath

Virajpet and Somvarpet taluk
Kodagu district

10

Introduction of spine gourd Arka
Neelanchal Shanthi - for diversification

Virajpet taluk,
Kodagu district

10

Integrated pest and disease management
in cucumber

Virajpet and Somvarpet taluk
Kodagu district

10

Demonstration of high yielding stingless
French bean variety Arka Sharath

Somvarpet taluk
Kodagu district

5
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Integrated pest & disease management in
Paddy

Virajpet taluk,
Kodagu district

5

Demonstration of bamboo variety Beema for
higher income

Virajpet and Madikkeri taluk
Kodagu district

5

Demonstration of cardamom var. IISR Avinash

Virajpet and Somvarpet taluk
Kodagu district

5

Integrated crop management in Coorg
mandarin

Virajpet taluk
Kodagu district

Wilt management in black pepper

Virajpet and Somvarpet taluk
Kodagu district

5

Integrated approach to reduce piglet mortality
at the age of weaning (8 week)

Virajpet and Somvarpet taluk
Kodagu district

6

5

5.4 Field Days
Title

Date & Place

ICAR-IIHR, Bengaluru
National Horticultural Fair-2019

Jan 23-25, ICAR-IIHR, Bangalore

Field day on Integrated Pest Management in
Brinjal

Mar 19, Doddapalaya, Mandya District,
Karnataka

Field day on Yard Long bean, Arka Mangala

June 10, Aaladahalli

Field Day on Betelvine

June 14, Hesaraghatta Village, Bengaluru

Field day on ridge gourd, Arka Prasan

Jul 23, Thimmampeta village, Gariadinne Mandal,
Anantapur, Andhra Pradesh

Field day on Arka Nikita - Okra F1 hybrid

Jul 26 and Nov 21, Gopalpura Village, Bengaluru.

Field day on Muccuna

Aug 06, Bachehalli Village, Gundlupet taluk,
Chamarajanagar

Field day on Velvet Bean cultivation

Aug 06, Bachehalli village, Gundlupet taluk,
Chamarajanagar

Field day on French bean var. Arka Arjun

Aug 12, KVK Shivamogga

Field day on Pomegranate

Sep 26, Neralakatte Pavagada,

Field day on Arka Kamini

Oct 22, Gowribidanur

Field Day on Okra, Arka Nikita

Nov 21, Gopalpura, Bengaluru

CHES, Bhubaneswar
Field day on legume vegetable crops for
commercial cultivation

Jan 05, CHES, Bhubaneswar
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Crop-regulation techniques in Guava

May 07

On pre & post-harvest management of Mango

Jun 23, Anugul

CHES, Hirehalli
Field day on dragon fruit farming for farmers

June 24, ICAR-IIHR-Experimental farm,
Hirehalli

KVK, Gonikoppal
Field day on integrated pest management in
paddy under FFS

Jan 02, Cherandati, Kodagu district.

KVK, Hirehalli
Field day on “Improved IIHR Technologies”

Feb 15, Sri Ramakrishna Ashram, Venkattapura

Field day on use of AMC in Pomegranate

Sep 28, ARS Rajavanthi and Ramakrishna Math,
Venkatapura

Field day on demonstration of K-6 ground
nut variety

Nov 22, H B Halli of Pavagada taluk

5.5 On Farm Trials
Name of the trial/technology

Place

No. of trials

ICAR-IIHR, Bengaluru
IPM in cowpea (Arka Suman, Arka Garima)

Hessaraghatta, Bangalore

2

IPM on BSF brinjal demo plot yield
(Arka Anand)

Linganhalli

2

IPM in bhendi (Arka Nikita)

Linganhalli

2

IPM in ridgegourd (Arka Prasan)

Linganhalli

2

IPM in dolichos beans (Arka Amogh)

Linganhalli

2

IPM in chilli (Arka Harita)

Linganhalli

2

IPM in French beans (Arka Suvida)

Linganhalli

2

IPM in tomato (Arka Rakshak)

Linganhalli

2

IPM in Yard long bean
(Arka Mangala)

Linganhalli

2

IPM in brinjal and chilli

Gopalapura, Hessaraghatta

10

IPM in brinjal and chilli

Kolavarayanahalli
Lingenahalli
Seetakempanahalli

10

Field demonstrations on 4 vegetable crops
and technologies

Doddaballapur

12

Demonstration of marigold hybrids

Dharegudde village, Moodabidre Taluk,
South Canara Dist. Karnataka

5
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State farm trial of Arka Divya and Arka Prabhavi

UHS Bagalkot centres-Sirsi, Bagalkot,
Bengaluru

3

UHS Bagalkot centres - Tidagundi
and Bagalkot

2

Trails of Arka Harshitha

UAHS, Shivamogga & UHS, Bagalkot

6

Trails of Arka Avinash and Arka Unnathi

MLT trials (AICRP,VC)

15 each

Farm Trial of French bean var. Arka Arjun

Bagalkot, Arabavi, Yadgir, Bengaluru,
Kolar, Mysuru, Tidagundi,
Kalburgi, Kathalgere, Shivamogga,
Davanagere

22
(2 each)

Yardlong bean var. Arka Mangala

KVK, Hiriyur
KVK Shivamogga
DDH, Shivamogga
EEU, Kathalgere
ZAHRS, Shivamogga

Farm trial of onion variety Arka Ujjwal

Nagamangla, Mysuru, Chamrajnagar,
Kollegala and Mandya

10

Kolar, Siddlaghatta, Chintamani,
Bagepalli and Chickkaballapura

10

State farm trial of Arka Ashwagandha

Farm trial of Arka Vishwas, rose onion variety

02
04
02
02
01

Farm trial of ridge gourd variety, Arka Prasan

Bagalkot, Arabavi, Yadgir, Bengaluru,
Kolar, Mysuru, Tidagundi, Kalburgi,
Kathalgere, Shivamogga, Davanagere,
Bramhavar

13

Farm trial of ridge gourd hybrid, Arka Vikram

Bagalkot, Arabavi, Yadgir, Bengaluru,
Kolar, Mysuru, Tidagundi, Kalburgi,
Kathalgere, Shivamogga, Davanagere,
Bramhavar

13

Arka Nikita, Okra hybrid

KVK, Tindivanam

01

Arka Nikita, Okra hybrid

ADH, Puduchery

01

Arka Nikita, Okra hybrid

Farmers field Madukur

01

Management of yellowing and spike shedding
in black pepper

Somvarpet taluk,
Kodagu district

5

Assessment of bitter gourd varieties for
higher yields

Somvarpet taluk, Kodagu district

5

Assessment of black pepper varieties for
higher elevations for yield potential

Somvarpet taluk, Kodagu district

5

KVK, Gonikoppal
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