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PREFACE

H

orticulture is a key component of Indian agriculture. There is a continued increase in
demand for quality horticultural produce in our country and there is an increased use of
herbal products thus providing tremendous scope for the growth of horticultural industry.
ICAR- Indian Institute of Horticultural Research, the ﬁrst horticultural research Institute established
in the country, has been in the forefront in providing solutions to the problems faced by horticultural
farmers and stakeholders, improving production, ensuring quality of the produce and providing
immense opportunities to entrepreneurs in horticulture sector.
Dissemination, popularization, adoption, reﬁnement and impact assessment of IIHR technologies
is an important objective of the Institute and during the previous year a Regional Horticultural Fair
was organized for ﬁve days with ﬁeld demonstration of IIHR technologies which was attended by
more than ten thousand farmers from South India. The Institute along with its regional stations and
Krishi Vigyan Kendras has provided training to large number of stakeholders including tribals. The
Institute also has a centre for technology commercialization which includes technology transfer
through licensing, promoting start ups through hand holding and incubation (on site and off site)
and assisting horticultural technology facilities.
During the year 2016-17, the Institute has released thirteen new technologies, established an ultra
modern food safety laboratory and extended the Plant Pathology building to house new equipments.
The scientists of the Institute have visited 25 villages under the “Mera Gaon Mera Gaurav” program
to address problems faced by farmers, distributed 233 soil health cards to them and demonstrated
IIHR technologies in farmer’s ﬁelds.
I am indeed happy to be heading an Institute with highly trained and capable manpower and
thank each of the staff members of the Institute for working hard and meeting targets on time. The
Institute established in the year 1967 is celebrating its golden jubilee year and I feel proud and
privileged to present the Annual Report for the year 2016-17 of this illustrious Institute. I take this
opportunity to express my gratitude to the Institute Management Committee and Research Advisory
Committee for reviewing the institutional programs and activities and offering valuable guidance
for the same.
I wish to place on record my deep sense of gratitude to Dr. Trilochan Mohapatra, Secretary,
DARE and DG, ICAR, New Delhi and Dr. A. K. Singh, Deputy Director General (Horticultural
Science), ICAR, New Delhi and Dr. T. Janakiram, ADG(HS) for their leadership, unstinted support
and guidance at every juncture. The contribution of the publication committee of the Institute in
bringing out this publication in time is deeply appreciated.

Bengaluru
June 28, 2017

M.R. Dinesh
Director
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EXECUTIVE SUMMARY

R

esearch work at ICAR-IIHR during the year
under report was carried out under 26 projects
and 161 sub projects including 8 sub projects
from CHES, Chettalli and 11 subprojects from CHES,
Bhubaneswar. There were also 103 externally funded
projects including one internationally aided project, one
national fellow project and eight All India Coordinated
Projects under operation in the Institute. In the ﬁeld of
education, training and capacity building, the Institute
has signed an MoU with Indian Agricultural Research
Institute, New Delhi and a Post Graduate School of
Horticultural Sciences has been established at Indian
Institute of Horticultural Research, Bengaluru in
2014 and at present 41 students are pursuing their
Ph.D program in Horticulture. As part of capacity
building program, a total of 89 employees belonging
to various categories underwent training to improve
their knowledge and skills. On transfer of technology
front, ICAR-IIHR and its regional stations conducted
21 on campus and 17 off campus trainings. 59 on
campus and 62 off campus trainings were conducted
by KVK, Hirehalli and KVK Gonikoppal. A Regional
Horticultural Fair (RHF) was conducted in January
2017 demonstrating technologies of ICAR-IIHR. It was
attended by 10000 farmers from South India. The RHF
and a Golden Jubilee Park to commemorate completion
of 50 years of the Institute were inaugurated by Director
General ICAR, Dr. Trilochan Mohapatra. The scope
and quality policy of the Institute has been deﬁned and
the ICAR- Indian Institute of Horticultural Research,
Bengaluru has been certiﬁed for ‘Quality Management
System ISO 9001:2008 during the year. Highlights of
the research achievements in various projects under
operation are presented below.

Vadumanga accessions from Agamalai and Kallar areas
of Theni of Tamil Nadu, 11 pickling accessions from
Kadapa district of Andhra Pradesh and 7 accessions
from Goa. A total of 184 mango accessions were
characterised based on Bioversity International
descriptors and a catalogue has been prepared for
262 mango accessions. In guava germplasm, two new
additions from Udaipur were made during 2016-17. In
papaya, 5 collections were made from Coorg region
and in Jamun, one collection each from Srinivasapura
(Kolar), Guwahati, Nagaland, Tripura and Kota were
made. Single accession of custard apple (NMK-1)
was collected from Garmale village, Barshi, Solapur,
Maharashtra. In tomato, 40 germplasm lines were
received from USDA of which 26 were established.
Ten new accessions of okra 34 of cluster beans, 6 of
ridge gourd, 2 of bitter gourd, 30 of cucumber, 5 of
spine gourd were collected. Native vegetables such
as tree tomato, wild bitter gourd, wild brinjal, spine
gourd, bird eye chilli were collected from BR hills. In
ﬂower crops 6 new genotypes of carnation and 3 new
collections of tuberose viz., Nilakottai Local, Pune
Single and Kaikuchi Single were added to the existing
germplasm while in medicinal crops 10 germplasm
accessions of Centella asiatica were collected from
Kerala, Karnataka, Chattisgarh, Himachal Pradesh,
Manipur and Meghalaya and 15 accessions of kalmegh
(Andrographis paniculata) were collected from Tamil
Nadu and Western Ghats area. Two land races of betel
vine from Karnataka and one from West Bengal have
also been collected.
The ICAR-IIHR is identiﬁed as ‘National Rose
Repository’ by PPV & FRA, New Delhi. A total of
320 rose genotypes including twelve rose species, 22
tuberose genotypes, 39 accessions of jasmine across
four commercially cultivated jasmine species and 80
accessions of carnations are conserved in the ﬁeld
gene bank.

Management of plant genetic resources
The Institute is recognized as a nodal centre for
management of plant genetic resources in the country.
During the year under report, the Institute carried
out several explorations, collection, domestication,
evaluation, characterization and conservation of
horticultural plant genetic resources. In mango, the
germplasm collection included 69 accessions of
indigenous pickling varieties from Sagar, Yellapura,
Kumta and Honnavar areas of Karnataka, 22

Ultra low moisture storage (< 3.5-4.5% moisture) for
seed conservation was tried and found to be successful
in chilli, bitter gourd, amaranthus and china aster but
unsuccessful in French bean, cowpea, dolichos, papaya,
okra and kalmegh. A wild edible mushroom Melanoleuca
1
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spp was validated on straw based substrate and tissue
cultures were raised from the validated sporophores and
conserved. A Biodiversity block of wild edible plant
species established with 120 species comprising 80 tree
species, 20 shrubs, 10 vines and 10 perennial herbs.
Seven jamun accessions were screened against fruit
borer infestation and accession MP-2 was seen to have
minimum borer infestation (7.00%). Exotic fruits such
as dragon fruit and apple ber, vegtables viz. moringa
(80 accessions), 250 accessions of amaranthus and 20
other leafy vegetables, 140 accessions of Capsicum
spp, 117 accessions of dolichos bean, 35 accessions of
ﬁeld bean were evaluated for yield, quality parameters
and resistance to biotic and abiotic stresses. At CHES,
Chettalli, 447 accessions (200 rambutan, 50 avocado,
91 karonda, and 106 malabar tamarind) were evaluated
for growth, yield and biochemical characters. At CHES,
Hirehalli, three out of forty jackfruit clones with red
coloured ﬂakes with desirable yield and quality were
selected for further screening and a National Active
Germplasm Site (NAGS) for Jackfruit was established
with planting of 5 new clones of jack fruit in addition
to the existing 17 promising clones.

hybrids viz., PH-1021(62 t/ha) and PH-1025 (61t/ha)
and PH-6321(54 t/ha) were superior yielders with
triple disease resistance to ToLCV+BW+EB. Both
the hybrids had ﬁrm fruits with large (>125 g) oblate
round fruits. Five ToLCV resistant hybrids viz, H-392
(76 t/ha), H-429 (73 t/ha), H-385 (70 t/ha), H-398 (69
t/ha) & H-451 (67 t/ha) were superior in yield. Chilli
advanced lines TR4-1, TR4-2 were found superior
in terms of yield (2.5 kg green chilli yield/plant) and
combined resistance to CMV, ChiVMV & thrips.
A protocol for rapid propagation of seedless watermelon
through micropropagation was developed. Three
hybrids namely PBR MS 439 x PBRC440, PBRMLT
MS 96 x MLTC, PBRMS 338 x PBRC632 were found
tolerant to purple blotch disease and recorded high
bulb yield. In cucumber, a parthenocarpic line BC1F3
(PCU-1 x SM-12375) was found promising for high
yield (6.3 kg/plant) and resistance to downy mildew.
At CHES, Bhubaneswar, 7 varieties of vegetable
crops viz., Arka Neelachal Shanti (spine gourd and
teasel gourd), Arka Neelachal Gaurav (teasel gourd),
Arka Neelachal Kunkhi (Ivy gourd), Arka Neelachal
Sabuja, Arka Neelachal Kirti (Pointed gourd), Arka
Neelachal Prabha (Chilli) and Arka Neelachal Shyama
(Brinjal) have been released by State Variety Release
Committee, Govt. of Odisha.

Crop improvement
In fruit crops, two hybrids from cross between
Amrapali x Arka Puneet viz., R4P2 hybrid and Hybrid
R2P1 were promising for fruit colour, and fruit quality
in mango. In pomegranate, hybridization between
cv. Bhagwa as female parent and bacterial blight
tolerant lines (Daru-18, and IIHR-30) as male parent
was taken up. The incidence of fruit cracking in 16
accessions ranged from 2.4% (DPUN 51) to 12.8%
(Bhagwa). A micropropagation protocol of papaya
using seedling shoot-tip explants has been developed.
In banana, linkage map developed for Musa balbisiana
collection ‘Bee Hee Kela’ and Musa acuminata ssp.
burmannicoides –‘Calcutta-4’ along with phenotypic
data was used to identify the QTLs separately for
parental lines. At CHES, Bhubaneswar, two varieties
of fruit crops viz., Arka Neelachal Kesari in mango
and Arka Neelachal Vikram in custard apple have
been released for Odisha by the State Variety Release
Committee, Govt. of Odisha. In vegetable crops, Arka
Samrat, a high yielding tomato (80-85 t/ha in 140 days)
F1 hybrid with triple disease resistance to ToLCV, BW
and early blight was notiﬁed for central release in 24th
Central Sub Committee meeting on Crop standards,
Release and Notiﬁcation of Horticultural Crops. F1

Arka Shringar, IIHR-2, IIHR-4, Variegated, Shringar
OP, Suarna Rekha, GK-T-C4, Calcutta Double and
Bidhan Jyothi of tuberose were found tolerant to
root-knot nematode. Accession ‘Variegated’ showed
resistance to phoma blight. In gladiolus, IIHRG-3
(orange-red group), IIHRG-4 (yellow group), IIHRG-6
(red-purple group) and IIHRG-12 (purple-violet
group) found promising for ﬂower quality traits. In
rose, advanced breeding lines were identiﬁed as Arka
Ivory and Arka Pride for cut ﬂower production under
protected cultivation and Arka Sukanya for garden
display. In marigold, yellow colour group, male sterile
lines have been developed under medium and tall
height categories.
In mucuna, selections IIHR 12-6 recorded high L dopa
content (6.30%) and IIHR 12-7, 12-6, 16-4 and 12-11
recorded higher L dopa yield/plant (20.45, 18.88, 17.57
and 16.46 g/plant, respectively). Coleus forskholii,
Hy12-5, Hy08-53 and Hy08-129 recorded total
forskolin content of 2.00, 1.90 and 1.88%, respectively.
In Centella asiatica two identiﬁed varieties viz., Arka
2
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Prabhavi and Arka Divya were ﬁngerprinted. Betelvine,
male hybrid IIHR PBH06-4 was found resistant to
powdery mildew. IIHR BVON1 and IIHR BVON2
were isolated from hybrid progenies,for ornamental
potted plants/hanging basket.

2.5m x 1.25m was optimum for high density planting
system (HDPS) in guava and regulation of crop canopy
was good at 70% pruning intensity in winter. In eastern
coast humid tropics, branch bending in guava during
January resulted in highest fruit yield during rainy
season whereas bending in May recorded highest fruit
yield in winter. The performance of pomegranate raised
through tissue cultured plants was better in terms of
yield and number of fruits/ha than grafts on Daru
rootstock and cuttings.

Crop Production
The Olour rootstock of mango was identiﬁed as
vigorous with maximum fruit yield of 56 kg per tree
(cv. Totapuri) in tenth orchard year. Long term trial on
organic farming in mango indicated that conjunctive
use of 50% RDF as FYM and microbial inoculants
like Phosphate Solubilizing Bacteria (PSB) produced
maximum fruit yield of 56 kg/tree. The assessment of
the status of mango production systems in Karnataka
and Andhra Pradesh under National Innovations on
Climate Resilient Agriculture (NICRA) indicated
predominance of small farmers (58.2%) with average
land holding size of 3.71 ha among surveyed farmers
(55). The adoption of cropping/farming system
approaches like intercropping with ﬁnger millet, horse
gram, red gram, cowpea and ﬁeld bean and mixed
farming with dairy by 73.3% of mango growers was
found ideal under climate change scenario and for
increasing the productivity per unit area.

The studies on standardization of in situ grafting
technique in custard apple indicated that initial graft
success was maximum in A. glabra L. (86%) which
also had maximum diameter of rootstock and graft
union indicating its potential as dwarﬁng rootstock.
In Arka Sahan annona, shoot emergence was more
with earlier (75 d) and intense pruning (75%), while
ﬂowering was more intense in earliest (60 d) pruning.
In papaya, signiﬁcantly higher water productivity (23.7
kg/m3) was obtained by scheduling the irrigation at
40% Epan with water saving of 1285m3/ha and water
use efﬁciency of 237.4 kg/ha.mm. Arka Prabhat and
CO-4 cultivars showed better stress tolerance compared
to other varieties.
In tomato, nutrient scheduling of 150:120:150 kg NPK/
ha through drip fertigation at vegetative, ﬂowering
and fruit development, harvesting and late harvesting
stages resulted in maximum fruit yield (94.1 t/ha). In
chilli (Arka Meghana F1 hybrid), integrated nutrition
recorded higher dry chilli yield of 2.74 t/ha than
organic nutrition alone (1.21 to 2.23 t/ha). Different
types of polyethylene and organic mulches resulted
in 15-86% higher green chilli yield than non-mulched
crop in cv. Arka Khyati and silver black reﬂective
polyethylene mulches were found better. Among the
ten rose genotypes screened for salinity tolerance,
Natal Brair was found to be the most tolerant to
salinity (26.99 dSm-1 for a period of 24 hours) followed
by Rosa indica. In marigold, signiﬁcant increase in
number of branches (14.47), ﬂower weight (12.36
g), ﬂower diameter (6.23 cm), yield (16.52 t/ha)
was recorded with irrigation at 1.0 ER+100% RDF
through fertigation compared to direct application of
fertilizers. Irrigation at 0.8 ER reduced water wastage
up to 20% and also increased productivity. Studies on
physiological and biochemical responses under water
stress in kalmegh (Andrographis paniculata) revealed
signiﬁcant increase in total andrographolide content

For development of suitable integrated farming system
model for rainfed mango, different components like
intercropping of pigeonpea, sweet corn, cowpea,
drum stick, sweet potato and ﬁnger millet, in situ
rain water harvesting, border planting of Glyricidia
and low cost vermicomposting unit in one ha area
were established at the Institute. In mango, the wetting
of 70% soil volume through drip irrigation is found
optimum for higher fruit yield (23 kg/tree) with less
water use efﬁciency of 31 kg/ha.mm than wetting
of less soil volume. Validation of environmentally
safe protocol developed under the NICRA project
for induction of synchronized ﬂowering in Alphonso
mango indicated positive outcome in terms of regular
ﬂowering as well as advancement in ﬂowering by 1 to 2
months. In humid tropical climate of Bhubaneswar, the
preliminary results indicated that trellising in mango
(cv. Arka Neelachal Kesari) is an important training
system to achieve high productivity under high density
planting.
In rainfed guava, application of enriched coir pith
recorded overall yield advantage of 38.4% in terms of
higher number of fruits/ plant in ﬁrst year. A spacing of
3
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after 6 days of stress. In mushrooms, the biological
efﬁciency of Pleurotus eryngii (king oyster) was
higher in substrate combination of 90% paddy straw
powder+10% cotton waste. The biological efﬁciency
(BE) was higher after 60 days of spawn running as
compared to 30 days.

egg hatching, total larval period, survival rate etc.
Application of spinetoram 12 SC at 1.25 ml/L followed
by spinosad 45 SC at 0.25 ml/L, chlorantranilipreole
18.5 SC at 0.3 ml and indoxacarb 14.5 SC at 0.75 ml/L
were found effective in controlling this pest.
Dipping of tuberose bulbs in Bacillus subtilis W.P.
suspension followed by soil application of FYM
enriched with B. subtilis recorded the minimum
nematode population in soil (96.23) with maximum
increase in ﬂower and bulb yield.

Evaluation of 18 species of mushrooms indicated
presence of all 20 amino acids with higher quantity
of isoleucin, tryptophan, asparagine and phenylalanine.
Mineral analysis showed that mushrooms are rich in
nitrogen, iron, zinc and selenium.

Basic studies were carried in the ﬁeld of behavioural
ecology of insect pests. Attraction of male and
female fruit ﬂies (B. dorsalis) of different stages
based on body odours was studied and the results
gave the fundamentals of the behavior ecology of
fruit ﬂies which may help discover a better control
strategy. The attraction of male oriental fruit ﬂies to
the parapheromone methyl eugenol was studied at
different ages of the fruit ﬂy from 1day to 20days.
Throughout the study the ﬂies exhibited attraction to
methyl eugenol wih highest attraction between 10-15
days. However, number of entries were more during
initial 5 days and declined thereafter.

The on-farm validation of Microbial Consortium
(Decomposer) was successful in utilizing organic
wastes like coffee pulp, coffee husk, arecanut husk,
papaya leaves and assorted horticultural crop residues
using turned windrow method.
Crop Protection
Several methods especially ecofriendly biocontrol
methods were investigated to control pest infestation
in horticultural crops. Complete mortality of mango
stem borer grubs was recorded when treated with
entomopathogenic nematodes (EPN) or when fed on
a diet mixed with IIHR Bt strains. Two native strains
of EPN, Heterorhabditis indica (IIHR Hi-1 to IIHR
Hi-4) and one strain of Steinernema carpocapsae (IIHR
St 1) have been isolated from open ﬁelds, orchards and
protected systems which caused 100% mortality within
72 h in Plutella xylostella, Odoiporus longicollis,
Myllocerus subfasciatus grubs and adult weevils
Bactocera rufomaculata, and Tuta absoluta.

Dipping of blemished fruits (sooty blotch) for 10-15
minutes in 1000 ppm of Arka Mango Wash with pH
of around 6.5 followed by rinsing with water twice
could remove 99% blemishes from fruits without any
undesirable effect on fruits and increasing shelf life
of mangoes by 1-2 days.
In ﬁeld trials for management of banana blast/pitting
disease caused by Pyricularia angulata, altering the
time of planting in such a way that fruit maturity period
did not coincide with rainy season was observed to be
a good approach to avoid the disease. Removal of dried
transitory/ﬂag leaves also reduced the disease severity
signiﬁcantly. Prophylactic spray of azoxystrobin 23
SC 0.05% or hexaconazole 5 SC @ 0.05 % , covering
banana bunches with perforated polythene bags were
other good methods to control the disease.

Application of biocontrol agents viz., Bacillus subtilis,
Pseudomonas putida, Trichoderma harzianum and
Paecilomyces lilacinus in guava resulted in signiﬁcant
increase in plant growth parameters and 34 to 42 per
cent reduction in root knot index compared to control.
Predatory gall midges which can easily be reared
in the laboratory, were found to predate on mealy
bugs, Maconellicoccus hirsutus, Ferrisia virgata,
Rastrococcus iceryoides, and Planococcus citrii, the
highly preferred being M. hirsutus on annona.

In studies related to management of Coorg mandarin
decline It was interesting to see that in experimental
blocks as well as in farmers’ﬁelds, drenching of Arka
Microbial Consortia at 20 ml/L reduced the damage
due to Phytophthora in Coorg mandarin plants and
interestingly, the wilted branches recovered and
produced new sprouts. Also, application of bioagents

Tuta absoluta is a devastating pest of tomato and newly
introduced to India. It is considered to be a serious
threat to tomato production and a very challenging
pest to control. The biology of this pest was studied
and tomato was found to be its most preferred host
based on mean number of eggs laid per female, fastest
4
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viz., Trichoderma viride, Trichoderma harzianum,
Pseudomonas ﬂourescens in combination or treatment
with Arka Microbial Consortia signiﬁcantly reduced
the root rot incidence caused by Phytophthora

In Jack fruit, RTD beverage made with 33% pulp
maintained better quality up to 5 months during storage
under ambient conditions with an overall acceptability
score of 2.98 and 3.00 compared to the beverage made
with 15% pulp. Jack Fruit seed powder (JFSP) was
used for fortiﬁcation of shelf stable chapathi which had
better nutritional quality in terms of lower total sugars
and starch, higher ﬁbre, ﬂavonoids, and anthocyanins.
Okra pods (harvested with 2 cm stalk with hand gloves)
could be stored for 15 days at 13°C by box shrink
wrapping with PD-961 ﬁlm without any chilling injury
and with a weight loss of 7.8 %. Unit shrink wrapped
(2, 4 and 6 fruits) red and yellow capsicum with
D-955 ﬁlm (125 gauge) could be stored for 5 weeks
against 7 weeks in case of individually wrapped fruits
at 8°C. Treatment of fresh cut radish with 2% glucose
solution helped in reducing the excessive pungency
development and colour deterioration in the produce
during low temperature storage (8 °C).

Pesticide residue dissipation studies were carried out
in mango, pomegranate, banana and exotic vegetables
(zucchini, broccoli, red cabbage), waiting periods for
pesticides viz. buprofezin, dinocap, hexaconazole,
malathion, oxydemethon methyl, azoxystrobin,
carbendazim,
difenoconazole,
propiconazole,
pyraclostrobin, acetamiprid, lambda cyhalothrin,
acephate,
dinocap, profenofos, fenazaquin,
myclobutanil, captan, imidacloprid, ﬁpronil and
chlorantranilipreole were determined in these crops.
Applied pesticides were detected on banana leaves
upto 150 days while the fruits were largely free
from residues. A herbal extract is being developed
for dislodging of surface residues of pesticides from
vegetables and fruits, a combination of two plant
exracts in the ratio 2:1was found to be most efﬁcient
in dislodging of such residues.

Studies on the effect of different sanitizers on
decontamination of spiked Salmonella and Listeria
monocytogenes in fresh cut vegetables indicated that
treatment with 20 ppm nisin resulted in reduction of
the pathogens by 2 log cfu/g without having adverse
effect on shelf life. Patchouli essential oil at 250
ppm enhanced vase life by 75.8-93.2% of spray
chrysanthemum.

Crop utilization and farm mechanization
Dipping of Alphonso mango slices in water resulted in
signiﬁcant reduction in fructose and sucrose in fresh
as well as dehydrated slices. Maximum carotenoid
content of 34.07 mg/100 g was found in 4h treated
sample compared to 26.96 mg/ 100g in control slices.
13 probiotic microbial strains were for their growth
potential in pasteurized probiotic mango RTS beverage
having TSS of 15 degree brix and acidity of 0.3%
indicated six strains, viz., Lactobacillus helveticus
MTCC 5463, L. plantarum MTCC 9510, L. plantarum
MTCC 1407, L. rhamnosus MTCC 5462, L. rhamnosus
MTCC 5946, L. rhamnosus 1423 showed good growth
and population build up in the medium.

Arecanut leaf cup package was found suitable for retail
packaging of jasmine and tuberose. The ﬂowers had
shelf life of 7 days under low temperature storage
condition (10o C, RH 86%) and 2 days in ambient
storage condition compared to those packaged in
banana sheath cup and Peepal leaf cup. Betel leaves
wrapped in muslin cloth and placed in thermocol box
were suitable for packaging, road transportation and
storage at ambient condition (Temp 29°C, RH 34)
compared to those packed in banana sheath (pindi).
Onion grader based on size for common onion with
capacity of 2 ton/h was developed with components
like feeding chute, grading drum, collection chute and
power transmission system. The cost of grading was
about ten times lower than the manual grading. Power
operated mushroom slicer was developed, operated
by 2 HP, 50 rpm geared motor with necessary power
transmission systems. The slicing capacity of machine
is 90 kg/h. Cost of slicing of 1 kg of mushroom by
machine is about Rs. 1.51, as against the manual cost
of Rs. 18.75.

Papaya bar could be maintained for seven months
under ambient conditions but texture of guava bar
was seen to become harder during storage (12.65kg/
cm2). Blending of Aonla slices with kokum juice was
highly acceptable after six months of storage at room
temperature with sensory score of 7.9 out of 9.0. The
product had very high antioxidant activity and values
for phenols, DPPH and FARP. In Sapota, fruit coating
with gum arabica (5%) or methyl cellulose (0.5 %)
and packing in micro-perforated PE ﬁlm extended
storage life by 3 weeks at 15°C.
5
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Social Sciences

square to as low as 0.568 to 8.789 and decreasing
Type 1 error from 12.22 per cent to 6.51 per-cent. A
suitable non-parametric measure of Yield - Stability
statistic was evolved to assess the contribution of each
genotype to GE interaction, based on several traits
with desired degree of importance.

Economic impact of adoption of IIHR technology,
Arka Kiran, guava hybrid, suitable for high density
planting showed 20 % yield advantage compared to
locally gown cultivars in Vijayawada region of Andhra
Pradesh. An ex-ante evaluation showed that even a 50%
area allotted under the hybrid would add to around
Rs.160 lakhs as Net Present Value to the local economy
and a beneﬁt of around 16.72 lakhs to the nursery.
In hybrid tomato seed production, economic analysis
revealed that average area of seed production ranged
from 10 to 15 guntas in Ranibennur, Karnataka. The
net return realized by the farmers over total cost was
Rs 24,128/0.25 ac and the same over the actual cost
incurred by the farmers was Rs. 47,362/0.25 ac.

A power model to estimate above ground biomass
of mango trees was the best to estimate the biomass
of mango orchards and carbon sequestration of
mangos.
A mobile app on mango cultivation was developed for
beneﬁt of farmers and stakeholders. Web applications
about brinjal and papaya crop cultivation along with
solutions to various problems faced by farmers and
a web based germplasm information system wer
developed.

Risk analysis of papaya cultivation in Karnataka
revealed that there is a risk of incurring loss in
cultivation to the extent of 15 per cent. Economic
feasibility analysis of summer tomato production
required about Rs. 3.72 lakhs/ha of expenditure, and
the cost of production worked out to be Rs. 8.20/kg.
Highest net return was Rs 8.18 lakhs/ha. In assessing
the progress and performance of licensees of post
harvest technologies, it was realized that there is a need
to have an integrated approach to meet the demand
through enhanced license fee and to understand the
demand for different types of products. Economic
impact assessment of Arka Rakshak tomato revealed
weighted adoption score of 0.96 compared 0.25 for
other hybrids.

The productivity potential and proﬁtability of IIHR
technologies were demonstrated under real farm
situations during 2016-17 with active participation of
progressive farmers. Improved technologies of french
bean, yard long bean, and chillies were demonstrated
during rabi in Kodagu district in association with
IIHR-KVK, Gonikoppal. During kharif, improved
technologies of marigold, dolichos bean, brinjal,
chillies, tomato, Arka Microbial Consortium, onion,
french bean, yard long bean and ridge gourd were
demonstrated in association with IIHR-KVK at
Hirehalli. Assessment of the communication behavior
of Arka Rakshak tomato growers (60) in Chickballapur
and Mysuru districts revealed that researchers/scientists
and nursery units were the major sources of information
in professional sources category and demonstration
farmers of nearby villages/mandals were the major
source of information under personal cosmopolite
sources.

The economy wise implication of Arka Kalyan using
ESM indicated yield advantage of 39 %.
Usage of robust ANOVA method to handle multiple
outliers in a designed perennial crop experiment of
papaya and mango resulted in reducing the error mean
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2. Introduction
The ICAR-Indian Institute of Horticultural Research, an
ISO 9001:2008 certiﬁed organization is a premier Institute
conducting basic, strategic, anticipatory and applied research
on all aspects of fruits, vegetables, ornamentals, medicinal
and aromatic plants and mushrooms. Popularly known as
IIHR, Bengaluru, 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. The Institute was initially established at
the ICAR headquarters and subsequently shifted to Bengaluru
in Karnataka on February 01, 1968. Dr. G.S. Randhawa was
the Founder Director with whose vision and dynamism,
the Institute made rapid progress. 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 its sphere of 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.
Presently, IIHR, Bengaluru has three Central Horticultural
Experiment Stations at Bhubaneshwar(Odisha), Chettalli
(Karnataka) and Hirehalli (Karnataka). It also has two Krishi
Vigyan Kendras located at Gonikoppal and Hirehalli in
Karnataka. The Institute also houses the Project Coordinating
Unit of All India Coordinated Research Project on Fruits
at its main campus.

security. Towards this end, the IIHR, Bengaluru has been
carrying out research on fruits, vegetables ornamental,
medicinal and aromatic plants and mushrooms.

Vision
The Vision of the Institute has been deﬁned as “Technologyled, demand-driven and need-based sustainable horticulture
for attaining food and nutritional security, better livelihood
options and ultimately, economic development”.
Accordingly, the research programs of the Institute have
been planned with a vision of meeting the challenges ahead,
notwithstanding the present day needs and demands of
horticulture sector. Achieving the projected growth rate
of 12% to 15% in agriculture for sustainable development
without disturbing the socio-economic and ecological
balance, the research programs of the Institute are designed
to develop sustainable technologies to achieve food and
nutritional security. Reducing the cost of production,
improvement of soil health and biosphere for increased
productivity, maintenance of high crop productivity under
adverse conditions, evaluation and mitigation of undesirable
effects of climate change, biotechnological interventions to
increase productivity and minimizing post-harvest losses
and value addition to horticultural produce are the other
priority areas.

Objectives
To achieve the Vision of the Institute with a mission mode
approach, the following broad objectives have been set.

Mandate


To undertake basic and applied research for developing
strategies to enhance productivity and utilization of
tropical and sub-tropical horticulture crops viz., fruits,
vegetables, ornamentals, medicinal and aromatic plants
and mushrooms.



To serve as a repository of scientiﬁc information relevant
to horticulture.



To act as a centre for training for up gradation of scientiﬁc
manpower in modern technologies for horticulture
production and



To collaborate with national and international agencies
in achieving the above objectives.



Increasing productivity and quality of horticultural
crops through improvement.



Enhancing productivity and quality of horticulture
crops through sustainable integrated crop production
practices.



Dissemination, popularization, adoption, reﬁnement
and impact assessment of IIHR technologies.

Main Station, Hesaraghatta, Bengaluru
The main station is located at Hesaraghatta, 25 kms towards
north of Bengaluru city. During the initial years, the Institute
functioned from its administrative ofﬁce located in Bengaluru
city with the laboratory complex and research farm at
Hesaraghatta until an independent administrative ofﬁce
was built at Hesaraghatta campus in 1994. Today, the entire
laboratory complex with the experimental farm, administrative
unit and staff quarters are located at Hesaraghatta campus
spread over 263 ha land. Recently the Institute has taken
over 24 acres of land of IVRI at Yelahanka, Bengaluru and
also about 2 acres of land in UHS, Bengaluru campus.

Mission
The mission of the Institute is to undertake research, education
and extension in horticultural crops for enhancing productivity
and sustainability to achieve food, nutritional and livelihood
7
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Growth

Sub-plan project is also being taken up at the Station. 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 with effect from 01.01.1992.
The station occupies an area of 92 ha.

The physical growth of the Institute could be viewed in two
phases. The ﬁrst phase was from 1970 to 1990, wherein
emphasis was laid on development of land and infrastructure.
During this phase, the blueprint of the entire farm area
for carrying out experimental trials and laboratories for
research and administrative ofﬁce buildings was prepared.
Accordingly, the entire arable land was divided into welldeﬁned experimental blocks for carrying out ﬁeld experiments
and independent laboratory buildings for all the major scientiﬁc
divisions were built. The second phase of development was
from 1990 to 2005 during which period, stress was laid on
developing state-of–the–art facilities for basic and applied
research. Currently, the research activities are being carried
out by 11 crop divisions viz., Divisions of Fruit Crops,
Vegetable Crops, Floriculture and Medicinal Crops, PostHarvest Technology and Agricultural Engineering, Plant
Pathology, Entomology and Nematology, Soil Science and
Agricultural Chemistry, Plant Physiology and Biochemistry,
Plant Genetic Resources, Biotechnology and Social Sciences
with more than 65 purpose oriented laboratories having state
of art equipments like electron microscope, ultra-centrifuge,
LC-MS, HPLC, UPLC, GLC, Liquid Scintillation counter
etc., ﬁeld facilities like, poly houses, net houses, growth
chambers and mist chambers, lab facilities like, cold storage
chambers, and gene banks, seed processing and nursery units
and communication channels like,local area network with
video conferencing facilities, etc. The temperature gradient
chambers and phenomics facility have been built to study
the effects of climate change and to promote protected
cultivation. The Institute has also created cryopreservation
facilities for the long-term preservation of germplasm of
crop genetic resources. In the year under report, a state of
art Food Safety Referral Laboratory for testing pesticide
residues, heavy metals, mycotoxins, microbial pathogens,
non-permitted dyes and other contaminants in food, especially
in horticultural produce has been established at ICAR-IIHR.
Apart from this, the Institute houses an ultra-modern library,
a conference hall, auditorium, training hostel, bank, post
ofﬁce, hospital, essential quarters and facilities for the PG
School for research in horticultural sciences.

Central Horticultural Experiment Station (CHES),
Bhubaneswar, Odisha
The Station was established on November 6, 1992. The
objective of the station is to cater to 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 Sub plan 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. The Station has a strong unit
for production of disease free planting materials of fruit
crops for distribution to the farmers of Eastern region of
the country.

Central Horticultural Experiment Station (CHES),
Hirehalli, Tumkuru, Karnataka
The research center of Central Plantation Crops Research
Institute, Kasargod at Hirehalli, Tumkuru district, Karnataka
was transferred to the IIHR, Bengaluru on February 01, 2004
and renamed as Central Horticultural Experiment Station,
Hirehalli. Presently the Station has a total area of 68 acres,
involved in breeder seed and foundation seed production
of IIHR released vegetable varieties and research work on
fruit crops, particularly maintenance of germplasm, breeding
work on betelvine and a few ﬂower crops in collaboration
with ICAR-IIHR, Hesaraghatta, Bengaluru. During 2013
the Station acquired additional 26 acres of adjoining area
for research purpose.

Krishi Vigyan Kendra (KVK), Hirehalli, Tumkuru,
Karnataka

Central Horticultural Experiment Station (CHES),
Chettalli, Kodagu, Karnataka

Krishi Vigyan Kendra was sanctioned in the year 2009.
Apart from the activities of Krishi Vigyan Kendra, it has
taken up popularization of IIHR developed technologies
and production and distribution of seeds and planting
material and technological products developed by IIHR,
Hesaraghatta, Bengaluru

The Station was established in 1972 at Chettalli with Citrus
Experiment Sub-station at Gonikoppal. The mandate crop of
the centre is Coorg mandarin with major emphasis on citrus
die-back 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 planting material, Trichoderma cultures and other
planting materials. Transfer of Technology under the Tribal

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 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 Sub-station was

Krishi Vigyan Kendra (KVK), Gonikoppal, Kodagu,
Karnataka
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converted into a full-ﬂedged KVK. All the research work
on citrus has now been shifted to Chettalli. The Kendra
has an area of 17.5 ha.

from addressing intellectual property related matters of the
Institute like, IP protection, patents, technology protection
protocols, licensing, and related legal issues. The Institute has
established Horticultural Technology Management-Business
Planning and Development (HTM-BPD) Unit to assist,
develop, and strengthen the entrepreneurs, start-ups, technology
based horti-business ventures for commercialization of
horticultural technologies. Currently, the Institute Technology
Management Unit at ICAR-IIHR has been upgraded to Zonal
Technology Management Centre (ZTMC) of the South
Indian Horticulture, including 11 sister ICAR institutes
of horticultural sciences as members. The Horti business
incubation facility is also being operationalized through
funds from ICAR’s Intellectual property and technology
Management unit.

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 Sub-Tropical Fruits
were amalgamated and named as AICRP on Fruits with
effect from August 21, 2013. The project has the objectives
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, 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 SAU-based centres, 10 ICAR-Institute-based
centres, one CAU-based centre and one Private unit.

Agricultural Technology Information Centre
(ATIC)
The Agricultural Technology Information Centre (ATIC)
serves as a single window agency for dissemination of
information on the technologies developed by the Institute.
The technological products, extension pamphlets and technical
publications of the Institute are distributed to farmers, students
and interested general public through this centre.

The Main station at Hesaraghatta, Bengaluru under the
leadership of the Director implements, monitors all the
activities of the Institute. Considering the importance given
to horticultural research and development in the country,
IIHR has the mandate to serve various stake-holders of
horticultural sector. In order to meet these needs, the Institute
has established various service-oriented units.

Agricultural
(AKMU)

Knowledge

Management

Unit

Agricultural Knowledge Management Unit (formerly
known as ARIS Cell) implements and manages research
information and e-governance. The AKMU has also created
video conferencing facilities. The Website of the Institute
is also developed, hosted and managed by AKMU.

Prioritization, Monitoring and Evaluation Cell
(PME)

Regional Centre (South), ICAR-National Agricultural
Education Accreditation Board (NAEAB)

The Prioritization, Monitoring and Evaluation Cell (PME) of
the Institute is an apex technical body that assists the Director
in evaluation, monitoring, management and coordination
of all the ongoing as well as externally aided research
projects. The PME also oversees all the activities of the
Institute and makes appropriate recommendations to the
Director for the smooth functioning.

In order to hasten the process of accreditation of agricultural
education in SAUs/ Agricultural Education Institutions,
ICAR established four Regional Centres of ICAR-National
Agricultural Education Accreditation Board (NAEAB) in
India. The Regional Centre for South covering the states
of Karnataka, Andhra Pradesh, Telangana, Kerala, Tamil
Nadu and Pondicherry has been established at ICAR-IIHR,
Bengaluru with effect from February 2015 with a Regional
Coordinator and an Honorary Regional Advisor to facilitate
and liaise between the SAUs/Agricultural Education Institutes
and SMD of Education, ICAR, New Delhi.

Institute Technology Management Unit (ITMU) and
Consultancy and Processing Committee including
Horti-business incubation facility
ICAR has adopted its IPR policy in 2006 and set up Technology
Transfer Ofﬁces known as Institute Technology Management
Units (ITMUs). The technologies developed by the Institute
are being commercialized through ITMU. ‘ARKA’, the trade
mark for the varieties/hybrids and technologies developed by
the Institute have been registered. All the varieties /hybrids
and technologies recommended by the Institute Variety and
Technologies’ Identiﬁcation Committee are handled by the
ITMU for commercialization. Besides, it also looks after
consultancy, contract research, contract services etc. apart

Vigilance Cell
A Vigilance Cell has been created at the Institute during
February 2015. The Vigilance Cell under the Vigilance Ofﬁcer
and the Vigilance Team constitute at the Institute level would
maintain a close watch on the functioning and performance
of the Institute at different levels especially from vigilance
point of view, review periodically and modify the working
9
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That include 48 books added this year. 287 newsletters,
which are received on gratis or complimentary this year.
Acta Horticulturae which are the wealth of international
information for scientists working on horticulture crops,
are procured and utilised by people across the country. The
review of literature which is being published serially as
Advances and Annual Reviews (28 titles) in the form of
books were also procured on standing–order for reference
purpose. A good number of International and Indian scholarly
journals are subscribed keeping in view the objective of
the Institute to meet the information requirements of the
research staff.

procedures so as to minimize the scope of malpractices and
harassment to public. The Vigilance Cell would assist and
guide Heads of the Institute in all administrative, ﬁnancial
and vigilance matters for the overall improvement of the
organization. Efforts are made to create awareness among all
the staff of the Institute about functioning of the Vigilance
Cell and vigilance matters from time to time and Preventive
Vigilance Mechanism has been implemented.

Human Resources Development
The Institute has been recognized as Post Graduate Research
Centre by more than 17 Agricultural/Horticultural/other
universities. The students can register for doctoral studies with
the concerned university (including master’s degree studies
in horticultural sciences with UAS, Bengaluru YSRHU,
AP and UHS, Bagalkot) and continue their research work
at IIHR, Bengaluru under the guidance of the scientists of
the Institute.

Presently, the Institute subscribes 36 Foreign Journals and
61 Indian Journals for its Main station, Regional Stations
and KVK libraries. Apart from this, 10 Indian Journals and
11 Foreign Journals are received on gratis to supplement
the information needs. Using the infrastructure developed
in the Library continued to provide the access of Library
services through LAN and INTERNET. A proposal for
the digitization of rare and old books, research reports,
bulletins and research articles etc. had been received from
NAIP under e-granth project: a list of research articles
published by our Institute Scientists since 1969 to 2010
was prepared for digitization and sent. To supplement the
research activities further, online databases have been set
up and on-line full text articles of journals are also made
accessible through CeRA (Consortium for e-Resources in
Agriculture).

The Institute also offers short term training in selected
disciplines to the needy clients. Apart from this, the Division
of Extension and Training conducts regular training programs
to farmers and development personnel on various advanced
technologies in horticultural sector.
Post Graduate School in Horticultural Sciences: A
Post Graduate School in Horticultural Sciences has been
established by signing an MoU with IARI, New Delhi for
initiation of Ph.D. Program as an Outreach program of PG
School, IARI, New Delhi in August, 2014. The Institute is
offering Ph.D. program in the disciplines of Fruit Science,
Vegetable Science, Floriculture & Landscape Architecture and
Post-Harvest Technology.The second batch of Ph. D degree
program in Horticulture and Post-Harvest Technology as an
out-reach campus of ICAR-IARI, New Delhi, commenced
on 08.08.2015 with a total of 16 students (three in Fruit
& Horticulture Technology, six in Vegetable Science, four
in Post Harvest Technology and three in Floriculture
& Landscape Architecture). Board of studies meetings
were conducted thrice to monitor and review the course
work and research program of the students. A total of 61
courses in Horticulture (Fruits Science, Vegetable Science
and Floriculture & Landscape Architecture), Post-Harvest
Technology, Genetics, Biotechnology, Plant Pathology, Plant
Physiology, Micro-biology, Extension, Statistics, Agronomy,
Soil Science, and PGR are offered.

The CeRA – ‘Consortium for e-Resources in Agriculture’
provides a lot of enhanced features of online access to full
text articles of journals from the following participating
publishers: Springer, Elsevier, Taylor & Francis, Oxford
University Press, American Society of Agronomy journals,
Annual Reviews, CSIRO (Australia), Indian journals, ICAR
& SAU Libraries subscribed Journals and the new version
of ‘Open J-Gate plus’. CeRA has got many facilities in it
for information searching and accessing including full-text,
‘browsing Table of Content’, E-Mail alert for the journals
chosen-subject selected under ‘My Journals, User- proﬁles,
Journal conﬁguration’- head and Document delivery.

Linkages
The Institute has established linkages with many national
and international organizations in the ﬁeld of research and
training. Collaborative research program with international
organizations like ADB, AVRDC, DFID, IPGRI, SAVERNET,
UNU-KIRIN, ICUC, World Bank, FAO, etc. are in progress
in speciﬁc subjects of horticulture. Many collaborative
research programs are carried out under the aid of national
organizations like DST, DBT, CSIR, APEDA, KAPPEC, ISRO,
DRDO, NSC, NHB, NHM, CWC, Ministry of Agriculture
and Cooperation, State Departments of Horticulture etc.
Many inter institutional multidisciplinary projects of the

Library
Due to technological developments, the availability and access
of information has changed the complexion of information
seekers. Of late, the trend is moving towards the e-contents
than the browsing of physical documents. The Library
has a total collection of 33369 documents: 11494 books,
15842 back volumes of journals, 115 theses, 1409 reports,
1907 bulletins and 602 other documents and proceedings,
10
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The Institute (including its regional stations) has a sanctioned
staff strength of 607 staff members (153 scientiﬁc, 226
technical, 83 administrative and 145 supporting). The
Institute is headed by the Director and supported by 11
Heads of Divisions and four Heads of Sections. The Central
Horticultural Experiment Stations at Chettalli, Bhubaneswar
and Hirehalli and the Krishi Vigyan Kendras are administrated
by the Station Heads and Program Coordinators respectively
under the overall control of the Director of the Institute.
All the staff of administrative, ﬁnance and accounts wings
of the Institute are managed by the Chief Administrative
Ofﬁcer heading the Administrative Wing as Head of the
Ofﬁce and the Assistant Finance and Accounts Ofﬁcer
heading the Finance, Accounts and Audit wing under the
control of Director of the Institute. The Research Advisory
Committee and the Institute Management Committee
constituted by ICAR review the progress and advice on
all research, development and extension activities of the
Institute from time to time.

agenda of the Institute was to increase the production and
productivity of horticultural crop varieties by developing
high yielding varieties of fruits, vegetables, ornamentals,
medicinal and aromatic plants and mushrooms and to develop
advanced production technologies to increase the productivity
of horticultural crops. With changing times and emergence
of new challenges in the ﬁelds of crop improvement, crop
production, crop protection and crop utilization, emphasis
is laid on breeding varieties for biotic and abiotic stresses,
breeding F1 hybrids, production and utilization of edible and
medicinal mushroom, development of integrated pest and
disease management technologies, developing integrated
water and nutrient management protocols aimed at optimum
utilization of resources. Standardization of post-harvest
management practices to reduce post-harvest losses,
processing for value addition, production of vegetables
under protected conditions, precision farming, information
technology, biotechnological interventions to increase yields,
evolving non-conventional methods for protection of crops
from insect pests, diseases and viruses, and extension of
shelf life of horticultural produce, biological control, disease
diagnostics, pesticide residue management, evaluation and
mitigation of adverse effects of climate change in horticultural
crop production and frontier research areas like hi-tech
horticulture became priority areas with changing research
agenda at the national level.

Awards and Recognitions

Accomplishments

The Institute is an ISO 9001:2008 certiﬁed organization
and the quality policy of the Institute is well deﬁned and
functions as per the deﬁned quality standards. The Institute
had been adjudged as The Best Institute by Indian Council
of Agricultural Research, New Delhi and awarded Sardar
Patel Best Institute Award twice; once in 1999 and again
in 2010. The other achievements of the Institute are; the
Institute is recognized as the main center for production
and supply of breeders’ seeds of vegetable crop varieties,
the Institute nursery has been rated Four Stars by National
Horticulture Board, the pollen Cryo-Bank of the Institute
features in the Limca Book of Records 2001, recognized as
the Team of Excellence in Biotechnology and Post-Harvest
Management with a Product Development Laboratory to upscale technologies, centre for entrepreneurship development
for lower middle level technical personnel, a centre of DBTICAR National Facility for virus–diagnosis and quality control
of tissue culture plants and Sanitary and Phyto-sanitary
Certiﬁcation Agency for seeds and planting materials and
NABL accredited Pesticide Residue Research Laboratory
in accordance with the standard ISO/IEC 17025:2005 for
chemical testing of pesticides in fruits, vegetables, water,
cereals and pulses.

Research work carried out during the last four decades has paid
rich dividends in terms of release of 258 varieties and hybrids
and development of a number of sustainable production,
protection and post-harvest management technologies. One
of the important objectives of the Institute is collection,
characterization, evaluation, conservation and maintenance
of germplasm of horticultural crops for utilization in crop
breeding and for posterity. The Institute maintains a wealth
of varied collection of germplasm reﬂecting considerable
genetic biodiversity that includes potential sources of
resistance to various biotic and abiotic stresses and also
those with high nutritional, health care and medicinal values
and quality traits.

ICAR are also under operation at the Institute in Network
mode with IIHR as the lead center. The IIHR at Bengaluru
is a leading Institute for training of international personnel,
particularly from Africa, Middle East, South East Asian
countries and SAARC countries.

Human Resources

At present, the Institute has the largest collection of 10207
germplasm in various horticultural crops. The main station
at Hesaraghatta, Bengaluru holds 8465 germplasm in its
fold comprising of 1890 in fruits, 5822 in vegetables, 663
in ornamentals and 465 in medicinal plants apart from 94 in
mushroom and betel vine. The CHES, Chettalli and CHES,
Bhubaneswar have a collection of 759 and 929 germplasm
in fruits and vegetables 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. Morphological characterization, molecular

Research and Development
In the ﬁrst few years of its inception, the main research
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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 Kirthiman, high yielding string-less varieties of
French bean, Arka Suvidha and Arka Anoop; are a few
released varieties which have made signiﬁcant impact on
production and enhanced economic gains.

characterization and DNA ﬁnger printing 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 and long term cryo preservation
of Nuclear Genetic Diversity (NGD) apart from low cost
techniques for storage of vegetable seed germplasm. A pollen
cryo pollen bank was established for the ﬁrst time in the
country at the Institute in 1983 in which nearly 675 collections
of various horticultural crops are cryo preserved.

In case of ornamental crops, the Institute has evolved 100
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, Vilet
cushion and Shashank), tube rose cultivars (Shringar,
Suvasini, Prajwal and Vibhav) and crossandra varieties
(Arka Kanana andArka Ambara) have gained high popularity
among the farmers.

Most of the varieties/ hybrids developed by the Institute are
intended for obtaining higher yields, resistance to moisture
stress, high temperature, multiple pests and diseases, off season
production and export. So far, the Institute has developed
over 260 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 the ﬁeld of medicinal and aromatic plants, the Institute has
developed six varieties, two each in Diascoria ﬂoribunda,
Solanum viarum and Mucuna pruriens having higher content
of active principles and three varieties of aromatic plants,
jasmine having higher percentage of essential oil. Work
on Rare, Endangered and Threatened (RET) of medicinal
plants and other important herbal plants is in progress.

In fruit crops, the Institute has developed 33 varieties; three
in papaya, seven in mango, ﬁve in guava, 11 in grapes, one
each in annona, ber, litchi, lime and passion fruit and two in
pomegranate. Recently released high yielding pink ﬂeshed
Arka Prabhat papaya hybrid, Arka Kiran, a red ﬂeshed
hybrid guava and Arka Sahan, a hybrid of annona with
large globules and less seeds hold excellent promise and
are gaining in popularity within the country and abroad.

In the ﬁeld of mushrooms, a sporeless mutant of oyster
mushroom, milky mushroom, Jews ear mushroom, a medicinal
mushroom with export potential and an ornamental mushroom
have been identiﬁed.
In the ﬁeld of production technologies, the Institute has
concentrated on increasing productivity by standardizing
high density orchard, using growth regulators, training and
pruning, cropping systems like, inter cropping, sequential
cropping, mixed cropping, crop rotation etc., sustaining
productivity under adverse situation, integrated water
management, fertigation, integrated nutrient management
through need-based fertilizer application, proper timing
and placement of fertilizer, quality improvement through
protected cultivation, precision farming and organic
horticulture, developing good agriculture practices (GAP)
for crops and sustainable technologies resulting in higher
yields and better quality produce. The salient achievements
in this direction include,

In vegetable crops, the Institute has so far developed and
released 102 high yielding open pollinated varieties and 23
F1 hybrids of vegetable crops viz., tomato, brinjal, chilli,
capsicum, water-melon, muskmelon, long melon, round melon,
cucumber, pumpkin, bush squash, bottle gourd, bitter gourd,
ridge gourd, pointed gourd, spine gourd, Ivey gourd, teasel
gourd, okra, French bean, cowpea, cluster bean, dolichos
bean, garden pea, radish, carrot, onion, amaranth, palak,
cauliﬂower, coriander etc resistant to pests and diseases
for commercial cultivation. Varieties like Arka Manik of
Watermelon – triple resistant to pests and diseases, Arka
Anamika of okra resistant to Yellow Vein Mosaic Virus
and Arka Komala, a high yielding French bean have spread
throughout the length and breadth of the country.
High yielding varieties of tomato, Arka Vikas, Arka Kalyan
and Arka Niketan of onion 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, chilli hybrid Arka
Meghana, tolerant to thrips and viruses, Arka Harita and
12



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.



Integrated water and nutrient management schedules
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like, drip irrigation and fertigation. Application of
fertilizer in the active root zone, etc., for optimum
utilization of resources for various fruits, vegetables
and ornamental crops


Standardized leaf and petiole diagnostics for
recommendation of optimum fertilizers for various
crops.



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.



Arka Microbial Consortium, Arka Fermented Cocopeat
and Arka Actino-plus for use in horticultural crop
production.



Technology to boost seed yield in China aster (powder
puff type)



Causative factor for the formation of jelly seed, a
major physiological disorder in Amrapali mango has
been established and a nutrient formulation developed
for its management.



Technology for production of tomato, colored capsicum,
cucumbers and melons under protected conditions.



Reﬁned the technology for production of nursery
seedlings using protrays.

One of the major limiting factors inﬂuencing productivity is the
loss caused by insects, nematodes and diseases. Horticultural
crops are host to a wide array of pests causing huge economic
damage to the tune of 40-50% and in severe cases upto
90% crop loss by the feeding insects like Helicoverpa or
epidemic of disease like Phytophthora have been reported.
The Institute, in the initial stages worked out management
practices for control of major insects, nematodes and diseases
using chemical pesticides. Pesticide spray schedules were
worked out for control of major pests in fruits, vegetables
and ornamental crops. These spray schedules have been
included in package of practices as recommendations for
plant protection. Simultaneously, management of pesticide
residue in horticultural ecosystems, particularly safety of
application of pesticides, persistence, mobility, adsorption,
and uptake of pesticides from plants and soil, pesticide
residue analysis in horticultural produce, safe waiting period
for pesticides, decontamination of pesticide residue from
horticultural produce, biodegradation of pesticides, suitability
of pesticides for inclusion in integrated pest management
etc. have also been worked out.

to protect crops from pests over extended periods have
worsened the situation and created pest complex. This has
resulted in emergence of new pests, new races in the pest
complex due to host-plant resistance and pesticide resistance,
development and use of newer and stronger molecules to
manage the pests, indiscriminate use of pesticides resulting
in higher pesticide residue in the crop produce as well as in
the biosphere – all leading to increased cost of production.
To overcome these problems, 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.
IPM technologies for management of mango fruit ﬂy and
stone weevil, sapota seed borer, citrus leaf miner, borer in
tomato, brinjal, chilli, DBM in cabbage and cauliﬂower, okra,
onion, leguminous vegetables and various other vegetables
and IDM strategies for major diseases of fruits, vegetables and
ornamental crops, bio-intensive management of nematodes
in fruits and vegetables, biological control of insect pest
and diseases and microbial control of pest complex have
been successfully worked out. Some of the technologies
that have made signiﬁcant impact are;


Use of botanicals and plant products like, neem soap
and pongamia soap for control of major pests.



Use of microbial bio-control agents like, Trichoderma
harzianum, Pseudomonas ﬂuorescens, Paecilomyces
lilacinus, Pochonia chlamydosporia for control of
soil borne diseases and nematodes.



Pheromone trap for mango fruit ﬂy and cue lure trap
for cucurbit fruit ﬂy.



Integrated disease management protocols and diagnostic
kits for viruses.



Sealer and healer for management of stem borer.



Liquid and talc based formulations of Bacillus subtilis
for nematode management.

Post-harvest management and value addition to horticultural
crop produce attains highest priority because of the high
perishable nature of the horticultural commodities. IIHR,
Bengaluru has been recognized as the Center of Excellence
in Post-Harvest Technology with excellent infrastructure
facilities. The Institute has standardized the technology to
extend the storage life at various temperatures, standardized
the protocol for MAP and shrink wrapping. Value addition
through product development has been a priority area, in
which the Institute has developed and standardized protocols
for preparation of osmo-dehydrated products, fruit based
beverages like mango squash, passion fruit squash, aonla
squash, passion fruit -banana blends, various culinary

With changing weather parameters due to global warming,
changing cropping patterns, shrinking forest cover and arable
land caused by urbanization, continuous use of pesticides
13
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pastes and purees, lactic acid fermentation of vegetables
and protocols for minimally processed foods.

architecture model, etc., computer application in horticultural
research and information technology, gender sensitization
and women empowerment, impact analysis and assessment of
technologies, 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 IIHR training programs,
identiﬁcation of training needs, use of innovative extension
methodologies for transfer of technology etc. The results of
these studies have facilitated to reﬁne the package of practices
of cultivation of various horticultural crops, reduction in cost
of cultivation, time and placement of horticulture produce
in the domestic as well as overseas markets for higher
proﬁt margins, technological interventions and reﬁnement
of technologies based on farmer’s needs, development of
innovative extension and communication methods for timely
and accelerated dissemination of information, redesigning
and modiﬁcation of training programs and as per the needs
of the trainees etc.

As a part of farm mechanization, the Institute has developed
a number of machineries for cultivation, harvesting and
processing of horticultural crops. The important ones are,
power operated machineries for ridging, weeding, seed
drilling, planting, spraying, nursery raising machineries for
vegetable crops like, media sieving, mixing, portray ﬁlling,
seed dibbling, tractor operated seedling, transplanter for
vegetable crops, mango, sapota, guava and lime harvesters,
tractor operated hydraulic platform for spraying, pruning and
harvesting of fruits, hot water treatment plant for mango,
pickle making machineries for mango and garlic, mushroom
spawn production machinery etc.
The Institute has been identiﬁed as a Center of Excellence
for Research in Biotechnology. State-of-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 micro propagation protocols, regeneration protocol,
development of transgenics etc. The Institute has developed
and standardized protocols for micro propagation of banana,
grape root stocks, pomegranate, pointed gourd, triploid
seedless watermelon, bougainvillea, carnation, orchids,
anthurium, rose, day lily, chrysanthemum etc.

The Institute is involved in ﬁrst line transfer (or demonstration)
of technology for dissemination of information and
technologies developed by the Institute. This is being carried
out by conducting on farm and off farm demonstrations,
FLDs, various media and publicity activities, radio and
television programs, publishing popular literature, video
ﬁlms, conducting ﬁeld days, participating in national and
international exhibitions, ﬁrst line training programs for
development functionaries, need based training programs
to entrepreneurs and corporate/ private agencies and also to
the needy farmers. So far the Institute has organized more
than 33 subject matter workshop cum seminars for ofﬁcers
of different states, more than 429 training programs on
various aspects of horticulture and trained more than 5668
personnel, apart from training a huge number of farmers, farm
women and private entrepreneurs. Some of the innovative
extension methods like mobile messaging, farmers’ ﬁeld
school, and techno-agents for promotion of sustainable
horticultural activities, video conferencing for training,
interactive meets etc. have been successfully employed.

In vitro shoot tip grafting technique for citrus for true to
type virus free planting material has been developed. Hybrid
embryo cultures have been developed from mango and grape.
In the ﬁeld of genetic engineering, double constructs for
replicase gene of tomato leaf curl virus (TLCV) nucleocapcid
gene of PBNV and planty body construct for coat protein
of CTV have been generated. Two chitinase genes from
local isolates of Trichoderma harzianum, STMS markers
to identify speciﬁc genomes, species-speciﬁc primers for
molecular identiﬁcation of virus have been developed and
antimicrobial peptide (AMP) genes for onion has been
isolated. Apart from this, the Institute has developed transgenic
plants in tomato and brinjal resistant to pests and viruses
which are in advanced stages of testing.

The Institute has also conducted a good number of
demonstrations on 21 innovative IIHR technologies
on farmers’ ﬁelds in 7 different states to popularize the
technologies. More than 23 ﬁeld days on IIHR developed
technologies and varieties have been organized both at
the Institute and on farmers’ ﬁelds. About 350 radio and
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. Under the
Lab to Land program the Institute adopted 760 small and

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,
export promotion and import restriction, economics of farming
systems, development of various statistical models like crop
logging model, selection indices model, disease forecasting
model price prediction model, biometrical model, substrate
dynamics model, pest population model, ideotype canopy
14
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marginal farm families from 65 villages in and around
Bengaluru and Kolar to popularize the vegetable varieties
developed by the Institute through distribution of seeds
and other inputs.

its technologies. So far the Institute has obtained eight
international patents and has already ﬁled 16 protocols of
the technologies developed for patenting in India. Potential
technologies, parental materials of verities/hybrids, potential
breeding lines of vegetables, ornamental and fruits crops are
commercialized by sale of these severally to entrepreneurs,
private companies, KVKs, NGOs, etc. as a part of revenue
generation for the Institute and more so mainly for wider
spread of these technologies. More than 370 clients have been
successful in dissemination of these technologies through
commercialization across the country by marketing the
products.

The Krishi Vigyan Kendras at Gonikoppal and Hirehalli are
involved in transfer of technology at the grass root levels
by organizing training programs to farmers, farm women,
rural youth, school drop outs etc., 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, technology assessment and
reﬁnement etc. are also under taken on payment basis.

Livelihood, nutritional and health security through all
round development of horticulture sector in the country
is the main thrust of the Institute. This is envisaged to
be achieved through basic, strategic and applied research
and development in a mission mode with bifocal vision.
Sustainable and economic growth of the farmers in particular
and the country at large will be the ultimate goal.

Intellectual Property Rights (IPR) is taking the center stage
in the ﬁeld research and development worldwide, playing
a greater role in the economy. Identifying IPR in the ﬁeld
of agriculture, protecting and further commercializing has
become one of the major issues in agriculture. Realizing the
importance of IPR and recognizing the need for becoming
competitive in the IPR regime to beneﬁt with the transfer of
IPR enabled technologies through commercial, cooperative
and public route, the IIHR, Bengaluru took up protecting
and commercialization of technologies developed by the
Institute. The Institute Technology Management Unit
(ITMU) established in 2006 shoulders the responsibility
of commercialization and as a ﬁrst step in this direction
designed and registered a trade mark, ‘ARKA’ for sale of its
technological products and also took up patenting/registering

Physical and Financial
The Institute (including its regional stations) has a sanctioned
staff strength of 607 staff members (153 scientiﬁc, 226
technical, 83 administrative and 145 supporting) as detailed
in the table below. The expenditure during 2016-17 including
regional stations under plan and non-plan was Rs. 575.93
and Rs. 18.34 lakhs respectively. Revenue 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 was
Rs. 3,77,39,497.00

Staff Position
Category
Scientiﬁc
Technical
Administrative
Supporting
Total

Sanctioned
152+1*
226
83
145
606+1*

Filled
148+1*
149
58+1**
112
467+1**

Vacant
04
77
25
33
139

* Director
** Excess due to revised cadre strength under Admn. Category to be adjusted in the future vacancies as per instructions
of the council.

Station-wise budget allocation (2016-17)
PLAN
Sl. No.
A 1.
B

Rs. In lakhs
Heads
Capital
Total –Plan Capital
Revenue

IIHR B’lore
510.78
510.78

CHES
Chethalli
1.60
1.60
15

CHES B’war
9.00
9.00

CHES
Hirehalli
1.00
1.00

TOTAL
522.38
522.38

Introduction

IIHR Annual Report 2016-17
I

i. Establishment Charges
ii. Wages
iii. Overtime allowance
Travelling Expenses
Research & Operational
Administrative Expenses
Miscellaneous(HRD)
Pension & Retirement
Total Plan Revenue
Total Plan (Capital +
Revenue)

II
III
IV
V
VI

0
0
0
8.11
7.66
0
18.68
0
34.45
545.23

0
0
0
0
7.75
0
0.83
0
8.58
10.18

0
0
0
1.00
9.12
0
0.26
0
10.38
19.38

0
0
0
0
0
0
0.23
0
0.23
1.23

0
0
0
9.11
24.52
0
20.00
0
53.63
576.02

Station-wise expenditure incurred (2016-17)
PLAN

Rs. In lakhs

Sl. No.
A 1.
B
I
II
III
IV
V
VI

Heads

IIHR B’lore

Capital

510.76

CHES
Chethalli
1.59

CHES B’war

TOTAL

8.97

CHES
Hirehalli
0.99

Total –Plan Capital
Revenue
i. Establishment Charges
ii. Wages
iii. Overtime allowance
Travelling Expenses
Research & Operational
Administrative Expenses
Miscellaneous(HRD)
Pension & Retirement
Total Plan Revenue
Total Plan
(Capital + Revenue)

510.076

1.59

8.97

0.99

522.31

0
0
0
8.11
7.66
0
18.67
0
34.44
545.20

0
0
0
0
7.75
0
0.83
0
8.58
10.17

0
0
0
1.00
9.11
0
0.26
0
10.37
19.34

0
0
0
0.0
0.0
0
0.23
0
0.23
1.22

0
0
0
9.11
24.52
0
19.99
0
53.62
575.93

522.31

Station-wise budget allocation (2016-17)
NON-PLAN
Sl. No.
A 1.
B
I

II
III
IV
V
VI

Rs. In lakhs
Heads

Capital
Total – Non-Plan Capital
Revenue
i. Establishment Charges
ii. Wages
iii. Overtime allowance
Travelling Expenses
Research & Operational
Administrative Expenses
Miscellaneous
Pension & Retirement
Total Non-Plan Revenue

IIHR
B’lore
39.50
39.50

CHES
Chethalli
1.40
1.40

CHES
B’war
0.0
0.0

CHES
Hirehalli
0.10
0.10

TOTAL

4039.25
00
0.22
24.50
431.00
673.50
37.75
2508.00
7714.22

214.50
0
0
4.65
70.00
26.00
1.00
41.70
357.85

224.00
0
0
5.00
17.50
19.50
0.35
0.30
266.65

52.25
0
0
0.85
14.50
10.00
0.90
0.00
78.50

4530.00
0
0.22
35.00
533.00
729.00
40.00
2550.00
8417.22

16

41.00
41.00
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Total Non-Plan
VII

7753.72

(Capital + Revenue)
Loans & Advances

359.25

266.65

78.60

8458.22

0

0

0

30.00

30.00

Station-wise expenditure incurred (2016-17)
NON-PLAN

Rs. In lakhs

Sl. No.

CHES
Chethalli
1.39

CHES
B’war
0.0

CHES
Hirehalli
0.06

TOTAL

Capital

IIHR
B’lore
39.46

Total – Non-Plan Capital

39.46

1.39

0.0

0.06

40.91

4039.23

214.49

224.00

52.19

4529.91

0

0

0

0

0

iii. Overtime allowance

0.22

0

0

0

0.22

II

Travelling Expenses

24.53

4.65

5.00

0.82

35.00

III

Research & Operational

430.91

70.20

17.48

14.40

532.99

IV

Administrative Expenses

673.46

26.10

19.50

9.94

729.00

V

Miscellaneous

37.73

1.05

0.32

0.90

40.00

VI

Pension & Retirement

2507.84

41.67

0.34

0

2549.85

Total Non-Plan Revenue

358.16

7713.92

266.64

78.25

8416.97

Total Non-Plan
(Capital + Revenue)
Loans & Advances

7753.38

359.55

0

78.31

8457.88

18.34

0

0266.64

0

18.34

A 1.

Heads

B

Revenue

I

i. Establishment Charges
ii. Wages

VII

40.91

Station-wise revenue realised (2016-17)
Sl. No
1
2
3
4
5
6
7
8

9
10

Head of Account
Sale of Farm produce
Sale of Publication
Licence Fee/Guest House
Interest earned on Loans &
Advances
Leave Salary & Pension
Contribution
Analytical Testing fee
Application fee from
candidate
Receipts from Service
rendered
a. Fee/Subscription
a. Consultancy Service
Misc. receipts
Total

IIHR
Bangalore

CHES

CHES
HIREHALLI

TOTAL

2973106
661924
1006415
22703199

CHETHALLI
2617153
0
296716
24026

CHES
B’WAR
1740442
0
0
0

371951
0
2590
0

7702652
661924
1305721
22727225

284584

0

0

0

284584

284584
275218

0
0

0
0

0
0

284584
275218

29700

0

0

0

29700

0
312200
3822873
32353803

0
0
16541
2954436

0
0
316275
2056717

0
0
0
374541

0
312200
4155689
37739497
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3. Research Achievements
3.1. Crop Genetic Resources



3.1.1. Germplasm Exploration and Collection
Fruit crops








In mango, the germplasm collection included 69
accessions of indigenous pickling varieties from Sagar,
Yellapura, Kumta and Honnavar areas of Karnataka, 22
Vadumanga accessions from Agamalai and Kallar areas
of Theni of Tamil Nadu, 11 pickling accessions from
Kadapa district of Andhra Pradesh and 7 accessions
from Goa.

Forty two accessions of native fruits of Western
Ghats (Rubus ellipticus, Rubus neveus, Chryophyllum
roxberghii etc.) were collected. Fifty six accessions of
Karonda and 36 accessions of avocado were collected
from Karnataka, Tamil Nadu, Gujarat, UP and AP.

Vegetable crops


The total germplasm collection stands at 60 in guava
including three wild species and two new additions
from Udaipur during 2016-17.



The papaya germplasm collection stands at 32 including
four wild species. Five collections were made from
Coorg region under joint exploration in December 2016.
In Jamun, about 12 accessions from Godhra and 28
accessions from Varanasi were collected. In addition one
collection each from Srinivasapura (Kolar), Guwahati,
Nagaland, Tripura and Kota were made making a total
of 45 accessions.

In brinjal, a total of 131 germplasm lines were raised
for development of population studies and DNA was
extracted with 4% CTAB method. A total of 50
SSR primers were screened and 35 SSR primers were
polymorphic and used for developing populations and
thus 5 sub-populations were developed for further use
in breeding programme. the collection of ten new
accessions of okra from NBPGR, Regional Station,
Thrissur, Shimoga and Kanpur increased the total viable
germplasm strength to 344.



Thirty four germplasm accessions of cluster bean
(Cyamopsis tetragonaloba) were collected from
Karnataka, Tamil Nadu and NBPGR, New Delhi.
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Wild species of brinjal namely Solanum aethiopicum
L., S. incanum, L./S. insanum, S. indicum L., S.
macrocarpon L., S. mammosum L., S. nigrum L., S.
sisymbrifolium Lam., S. torvum Swartz, S. viarum L.
and S. gilo (two accessions) were multiplied and shared
the seed with SAUs and other ICAR Institutes upon
obtaining MTA.



Single accession of custard apple (NMK-1) was collected
from Garmale village, Barshi, Solapur, Maharashtra.
The main fruiting season is December and the average
fruit weight of NMK-1 is about 432.5 g with TSS is
22.0°B and less number of seeds (10.4/100g pulp). It
is a self fruiting variety with shelf life of 5-6 days.

Custard apple accession, NMK-1

In tomato, forty germplasm lines were received
from USDA and the new entries included Solanum
lycopersicum (14), S. pimpinellifolium (3), S.
peruvianum (2), S. pennellii (4), S. comeliomulleri (3),
S. chilense (8), S. arcanum (1) and S. lycopersicoides
(3) accessions. With establishment of 26 lines, the total
collection was increased to 705.

Cucurbits: In ridge gourd, six new accessions belonging
to Luffa acutangula (5 lines) and Luffa cylindrica (1 line)
were collected from Odisha and NBPGR, New Delhi,
respectively increasing the viable germplasm strength
to 109. Two new accessions of bitter gourd (Momordica
charantia var. charantia L.) were collected from Odisha
and Uttar Pradesh raising the viable germplasm strength
to 140. The collection of thirty accessions of cucumber
(Cucumis spp) from NBPGR, New Delhi during 201617 increased the total strength of germplasm to 228.
An exploration to Western Ghats of Karnataka for wild
and cultivated spine gourds (Momordica spp.) resulted
in collection of 5 accessions of M. sahyadrica from the
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Ghats of Shaklespur and Sringeri. Fifty accessions of
M. subangulata subsp. renigera were collected from
CHES (ICAR-IIHR), Bhubaneswar and established at
ICAR-IIHR, Bengaluru.




About 6 native vegetables such as tree tomato, wild
bitter gourd, wild brinjal, spine gourd, bird eye chilli
were collected from BR hills.

Flower and Medicinal crops






Six new genotypes of carnation and three new
collections of tuberose viz., Nilakottai Local, Pune
Single and Kaikuchi Single were added to the existing
germplasm.

A total of 320 rose genotypes including twelve rose
species, 22 tuberose genotypes, 39 accessions of
jasmine across four commercially cultivated species viz.,
Jasminum sambac, J. auriculatum, J. grandiﬂorum, J.
multiﬂorum and six other species (J. rigidum, J. nitidum,
J. ﬂexile, J. malabaricum, J. humile and J. primulinum)
and 80 accessions of carnations are conserved in the
ﬁeld gene bank
Jasmine (Jasminum malabaricum wight): One
germplasm was registered (INGR16037, IC0560611)
with NBPGR, New Delhi for high concrete recovery
(0.375%) and high (17%) esters group of volatile in
ﬂowers.

Ten germplasm accessions of Centella asiatica were
collected from Kerala, Karnataka, Chattisgarh, Himachal
Pradesh, Manipur and Meghalaya. About ﬁfteen
accessions of kalmegh (Andrographis paniculata) were
collected from Tamil Nadu and Western Ghats area.
Two land races of betelvine from Karnataka and one
from West Bengal have been collected increasing the
total germplasm collection to 109.

3.1.2. Germplasm Conservation and Domestication


In the Field Gene Bank at IIHR, twenty six pickling
mango accessions were multiplied, conserved and
obtained IC numbers from NBPGR. The conserved
germplasm comprised of 60 species in guava and 271
accessions in pomegranate.



Ten varieties of custard apple (Balanagar, Raidurg,
APK-1, Red Sitaphal, Mammoth, Barbados, Taiwan,
Washington 07005, Washington 98797 and Arka
Sahan), three varieties of Atemoya (Island Gem, Pink’s
Mommoth, Bullock’s Heart) and four species of Annona
(Annona reticulata, Annona cherimola, Annona glabra
and Annona muricata) are conserved in the ﬁeld gene
bank for breeding programme.



Pollen cryo-preservation of wild guava species viz.,
Psidium cattelianum, P. guineense, and P. chinensis
was carried out. About 32 accessions of papaya are
conserved through seed.



The ICAR-IIHR is identiﬁed as ‘National Rose
Repository’ by ‘PPV & FRA, New Delhi.

Jasminum malabaricum

Ultra dry storage for seed conservation

Rose germplasm repository
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In seed storage studies, seeds (tomato, eggplant, ridge
gourd, onion, coriander, watermelon, pumpkin, bottle
gourd, bitter gourd, okra and peas) were conserved
under both controlled (15 0C) and ambient temperatures
up to 18-24 months at recommended (6-8%); low
(3.5-6%) and ultra low moisture levels (< 3.5-4.5%).
Low moisture levels resulted in maintenance of original
seed quality in all crops.



There were variations in crop responses to ultra low
moisture storage. Positive effect was noticed in crops
like chilli, bitter gourd, amaranthus and china aster.
Signiﬁcant reduction in germination was observed
in French bean, cowpea, dolichos and papaya.Ultra
low moisture induced hard seededness in okra and
kalmegh.



At ambient temperature, similar seed quality was
observed at recommended and low moisture levels
in all crops except in amaranth, chilli, bitter gourd
and china aster up to 18-24 months of storage. In
amaranth, chilli, bitter gourd and china aster, there
was no decline in viability and vigour of seeds at low
as well as ultra low moisture levels at 15 0C. With
respect to biochemical and molecular changes, there
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were no variations among normal and ultra dry seeds in
brinjal and tomato with respect to isozymes. In french
bean, variations in enzyme (esterase and peroxidise)
and DNA proﬁles were noticed in ultra dry seeds due
to loss of viability.


Hot air drying reduced the seed moisture content to
5-9% enabling storage at ambient temperature for 12-18
months. Sixty eight soybean accessions were dried to
safe moisture levels and packed in aluminum pouches
and stored at 6 0C.

Melanoleuca spp. in wild

Pollen cryopreservation


Pollen cryopreservation of three wild species of Solanum
viz., Solanum xanthocarpum, S. seaforthianum and S.
gilo was successful without decline in viability for three
months.



Suitable medium for in vitro pollen germination was 15%
sucrose+Brewbaker’s salts. Attempt to cryopreserve the
jamun pollen was successful as there was no signiﬁcant
reduction in germination of cryostored pollen of J8
(55.6%) and J10 (45%) genotypes compared to their
fresh ones (60.9 and 49.2%, respectively) up to 18
months.







Validation trial

In Gloriosa superba, the pollen stored under -20
degrees (90.15%) and -196 degrees (93.25%) retained
its viability without any reduction when compared to
the fresh pollen (96.32%).
In Saraca asoca, both the fresh and stored pollen
germinated in medium containing 10% sucrose, 10%
PEG and 100 ppm boric acid. The stored pollen of asoka
in liquid nitrogen retained its original viability even after
one year (41.94%) while pollen stored under normal
refrigeration (4°C) lost viability within one month after
storage.

Mature sporophores

3.1.3. Germplasm Characterization


A total of 184 mango accessions were characterised
based on Bioversity International descriptors and a
catalogue has been prepared for 262 mango accessions.
Morphological and biochemical characterization
of wild mango species viz., Mangifera odorata, M.
camptosperma, M. zeylanica and M. grifﬁthii. The anthers
and pollen grains of M. odorata, M. camptosperma and
M.indica were studied with the help of scanning electron
microscope and observed a distinct variation among
the species of Mangifera.



The morphological data of voucher leaves of jamun from
Godhra and Varanasi regions and physico-chemical data
of fruits were documented based on IPGRI descriptors.
Accession from Khambolaj has high TSS (15.92%)
with high pulp seed ratio.

Cryostorage reduced the viability of pollen of papaya
wild species (Vasconcellea goudotiana, V. cauliﬂora
and V. parviﬂora) by 3-5% in 12 week period compared
to fresh pollen.

Mushrooms


The wild edible Melanoleuca spp was validated on
straw based substrate. Tissue cultures were raised from
the validated sporophores and conserved. Melanoleuca
spp tolerated temperature range of 10-40°C. The
optimum temperature for mycelium growth was 30°C.
Fructiﬁcation was induced by casing. Germplasm of
83 accessions of mushrooms are being maintained in
the mushroom lab through tissue culture, sub-culture
and as spore print.
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The in situ evaluation of mangosteen at SHF, Burliar
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samples and Pestlatiopsis spp in leaf samples.

and Kallar indicated morphological variations in leaf
and fruit characteristics. Mature fruit colour ranged
from red to deep purple. Fruit size is small to medium
with thick skin and creamy white juicy arils. The trees
were free from pest and disease incidence except few
incidences of Colletotrichum gloeosporioides in fruit



The characteristics of collected germplasm of native
fruits like Rubus ellipticus, Rubus nerveus, Karonda
(56 accessions) and avocado (36 accessions) are given
below.

Important characteristics of collected germplasm of native fruits
Characteristic
Growth habit with

1.0 -1.6
2.7 -5.3

Colour of mature fruit

Dark red to black

Fruit length and shape
Fruit weight (g)
TSS (oBrix)
Acidity (%)




Rubus nerveus
Karonda
Dropping to pyramid -

Rubus ellipticus
Dropping to
spreading
Plant height (m)
1.0 - 2.5
Leaf length and width (cm) 4.3 -7.1
Yellow to orange
yellow
3.31 - 4.12
10.3 to 12.3
0.31 to 0.61

1.32 - 3.28 cm
2.9 -16.6
11.0 - 16.6
-

Round to oblong
245.8 -871.0
3.6 to 10.4
-

Markers for identiﬁcation of zygotic seedlings in
polyembryonic mango varieties

In kalmegh (Andrographis paniculata), stomatal
length varied from 16.29 to 36.40 µm and width
ranged from 7.23 to 16.3 µm in 21 germplasm lines.
Stomatal index values varied from 32.22 to 44.80%.
Higher stomatal index of 44.80, 41.79 and 40.78% was
recorded in IIHRAP 18-4, IC111290 and IIHRAP 35,
respectively.



In Nekkare, the percentage production of single, two,
three and four seedlings per stone from germinated
stones was 61.9, 30.1, 7.52 and 0.58 respectively while
in Vellaikolumban, it was 58.71, 30.97, 9.68 and 0.65,
respectively.



DNA was isolated from leaves of 245 individual
seedlings of Nekkare and Vellaikolumban. Eight labelled
SSR primers were used in Nekkare open pollinated
and Vellaikolumban open pollinated derived seedling
populations. PCR ampliﬁcation was done using 8
labelled primers. Genotyping of samples was done
using capillary electrophoresis for 191 seedlings of
Nekkare and Vellaikolumban. Among 8 ﬂuorescent
labelled primers, primers LMMA 12 and MiIIHR 18
primers recorded segregating alleles. Among 6 primers,
MiIIHR 23 identiﬁed maximum zygotics in Nekkare
(21.59%) and in Vellaikolumban (36.84%). Majority of
the stones that produced single seedlings were nucellar
in both the varieties.

Biodiversity block of wild edible plant species


1.50 -6.2 and 10.82 -16.82 and
1.30 -4.37
6.55 -9.36

2.1-3.7
9.1 to 10.9
0.61 to 1.21

Thirty nine accessions belonging to four commercially
cultivated Jasminum species viz. J. sambac, J.
auriculatum, J. grandiﬂorum, J. multiﬂorum and six other
species (J. rigidum, J. nitidum, J. ﬂexile, J. malabaricum,
J. humile and J. primulinum) were characterized based
on the morphological descriptors.

Avocado
-

The Biodiversity block was established with 120 species
comprising 80 tree species, 20 shrubs, 10 vines and 10
perinnials herbs. The 13 new species planted during
2016-17 included fast growing species like Melia
dubia, Melia azedarach, Terminalia arjuna, Ficus
mysorensis, Terminalia bellerica, Cassia siamea, Ficus
recemosa, Ficus benghalensis and Gmelina arborea and
slow growing species like Cycus circinalis, Garcinia
xanthochymus, Madhucanerifolia, and Garcinia indica.
High yield levels (kg) were registered in species like
Phyllanthus emblica (33.0), Sapindus laurifolius (10.5),
Memus opselangi (8.5), Tamarindus indica (12.0) and
Phyllanthus acidus (4.5). Large seed production (kg)
was noticed in M. dubia (53), Red Sandal wood (13),
A. indica (21) and T. bellarica (27).

Characterization and genetic diversity analysis
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Jamun: DNA isolation from 41 accessions from Godhra
and Varanasi indicated that about 23 accessions had
good quality DNA and were characterized using 16 SSR
primers. Based on molecular distance, accessions were
grouped in to 4 clusters which were in correspondence
with the geographical locations. Varanasi-9 and Godhra-7
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were found divergent accessions, which are useful for
breeding programs.






For molecular characterization of mangosteen, DNA
was isolated from young leaves of 31 accessions using
CTAB protocol of Garcinia gummighatta and 20 primers
were selected with optimum ampliﬁcation.
Custard apple: DNA was isolated from leaf samples
of eleven accessions (10 from Solapur and one from
Nilgiris) using CTAB protocol. PCR was optimized for
SSR primers of A.cherimoya. 10 SSRs LMCH series)
successfully ampliﬁed DNA of all accessions.

3.1.4. Evaluation of Germplasm for Yield and Quality


In the evaluation trial of guava hybrids, H-1314 (Purple
local x Allahabad safeda) having big sized fruits (250
g), ﬁrm and thick white pulp (1.5 to 1.6 cm), medium
seed softness (10.0-11.0 kg/cm2) with a TSS of 10.011.0 oB was identiﬁed for table purpose.



In red pulped guava type, H-5337 (Purple local x
Allahabad Safeda) has been identiﬁed for dark red pulp
and medium sized fruits (200 g) with medium soft seeds
(9.5 kg/ cm2). Another hybrid H-724 (Apple Colour x
Purple Local) produced medium sized fruits with red
pulp, good TSS (10.85 oB) and medium seed hardiness
(9.2 kg/ cm2 )



About 30 accessions of pomegranate were screened
for bacterial blight resistance.



In jamun, sixteen genotypes produced fruits during
the third year of ﬁeld planting. The accession MP-2
is a seedling progeny having profuse ﬂowering habit.
Fruit parameters showed variability in fruit weight
(1.28-12.15g), TSS (11.68 -20.690B), and seed weight
(0.30-2.48g). The collection IC-0621981 from Madhya
Pradesh had highest anthocynin in terms of cyaniding-3glucosides (308.24/100g FW), DPPH (24 mg/g), FRAP
(20.41 mg/g) and total phenols (11.14 mg/g).



Seven jamun accessions were screened against fruit
borer infestation. Minimum borer infestation was
observed in the accession MP-2 (7.00%) and the
maximum in Collection 7 (42.85%). The fruits were
infested with two different orthropods, lepidopteran
moths and coleopteran weevils which were identiﬁed
as, Ophiorrhabda cellifera Meyrick (Torticidae;
Lepidoptera) and coleopteran adults fruit weevils,
Apoderus tranquebaricus (Curculionidae: Coleoptera).
Preliminary observations on shelf life studies conducted
on 8 accessions of jamun showed that four accessions
Selection 45 and 58, Savadatti and collection-6 could
be stored for 12 days at 130C when packed in ﬂexible
ﬁlm pouches.

Association mapping and genetic diversity analysis in
pomegranate
A total of 105 genomic microsatellite markers were used
for screening 120 pomegranate accessions obtained from
USDA for studying the genetic diversity present in the
collection. All the 105 primers ampliﬁed, however, 11
primers showed clear, reproducible polymorphism between
the accessions.
Molecular characterization of karonda and avocado
accessions
Out of 51 accessions of karonda, 20 accessions did not give
ampliﬁcation. Among 190 combinations of SRAP primers
tried, 41 combinations showed good ampliﬁcation. Among
28 accessions of avocado, 26 samples have shown good
ampliﬁcation. Out of 48 combinations of SRAP primers
used for proﬁling, thirty ﬁve showed good ampliﬁcation.

Biochemical characterization


A nutritive sweetener, sorbitol (135.3 mg/g FW) content
was high in raw sweet gourd. Protein and vitamin C
were more in raw gourd (2x) than in ripe gourd, while
fat increased (13x) up on ripening. Phenolics and FRAP
antioxidant activity were higher in raw sweet gourd but
no consistent correlation was noticed between these
parameters in raw and ripe fruits. The minerals (K, Ca,
Mg, Fe, Mn, Cu and Zn) were higher in the raw gourd
than ripe.

Sweet gourd (Momordica cochinchinensis) collection,
IC567226 from NBPGRI, Thrissur, is utilized for
nutritional proﬁling. Carotene and lycopene contents
were absent in raw sweet gourd but were increased
to 22 and 10 mg/g FW, respectively in the ripe sweet
gourd. Carotene content in ripe sweet gourd was two to

Sweet gourd
four times higher than in sweet potato and carrots and
comparable to that of land race pumpkins. Lycopene
content was higher than in tomato, watermelon, guava
(red), papaya and grapefruit.
23
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Evaluation of under-utilized fruits for yield, quality
and adaptability


Growth observations of twenty seven underutilized
fruits were recorded. There was considerable variability
among various collections of beal, Kaith and Flacourtia
with respect to leaf size, ﬂowering time, fruit size and
tolerance to fruit cracking.

Variability in Bael


bean for yield and yield related traits indicated that the
pod yield in these lines ranged from 80-500 g/plant in
120 days.


In okra, 60 accessions including AC 1685(SC) were
screened at hot spot of Guntur, A.P during summer
in 2016. Two accessions namely IIHR-Ok 385-5 and
IIHR-Ok 386-7 were found resistant to both yellow vein
mosaic virus (YVMV) and leaf curl virus (ELCV) with
zero incidence. Eleven lines were tolerant to YVMV
and ELCV. Fruit yield of 750-799 g/plant was recorded
in these lines having dark green and smooth fruits with
5 ribs and good keeping quality. The susceptible check
ACC 1685 recorded 100% incidence of YVMV and
70% incidence of ELCV.

Thornless elite line
of Flacourtia

The characterization of 73 accessions of bael revealed
that there is large variability with respect to plant
size, leaf, ﬂower and fruit characters. The leaves
were trifoliate with leaf length of 2.52 to 5.48 cm and
width of 22.12 to 5.48 cm. The fruit shape was round
to oblong. The fruit weight ranged from 20 to 726 g.
The fruit colour was ash green to light yellow while
pulp colour varied from yellowish white to pale yellow.
Small fruited accessions did not show fruit cracking,
but large fruited accessions registered 20 to 40% fruit
cracking.



The ﬁber content in few Karonda accessions was high.
The evaluation of 20 accessions of Flacourtia montana
grah revealed that one accession GAN/DLS/PCT /0910)
is hornless with higher fruit yield.



The evaluation of ﬁve brinjal lines for yield and quality
indicated that there was lot variability in fruit shape,
size and color and presence of thorns with average fruit
weight of 100-175 g/fruit. Four GP lines namely; IIHR674, 675, 676 and 677 were resistant to BW (zero %
wilt incidence) and less infestation of fruit and shoot
borer.

IIHR-OK-385-5 and IIHR-OK-386-7


IC 0430010 with highest
yield (925g/ plant)

Evaluation of vegetable crops for yield and quality


Thirty four accessions of cluster bean (Cyamopsis
tetragonaloba) were collected from Karnataka, Tamil
Nadu and NBPGR, New Delhi. The evaluation of 30
accessions in Kharif for yield parameters indicated yield
variability of 831 to 1004 g per plant.



The evaluation of eight new germplasm lines of garden
pea for yield traits during rabi, 2016 indicated that these
lines were at par with check variety with pod yield of
35.6-69.3 g/ plant.



The evaluation of seven germplasm lines of dolichos

In chilli (Capsicum annuum L.), 657 lines were evaluated
for yield and fruit quality traits. The multiplied seeds
were deposited back at ICAR-NBPGR for long term
storage (LTS)
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Morphological fruit
variability

French bean: Out of viable germplasm of 302, sixty
accessions including ﬁve new lines were evaluated.
Forty ﬁve lines were bush types and 15 lines were pole
types. All pole types were vegetable poded with pod
width of 0.9 to 1.1 cm. Among bush types, 20 lines were
vegetable and remaining were pulse (rajmah) types.
Thirty ﬁve lines were ﬂat and remaining 25 lines were
round poded. The pod colour was purple in 4 lines,
dark green in 4 lines, green in 15 lines and light green
in remaining 39 lines. Pod yield ranged from 70 g to
225 g/ plant.
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to ﬁrst ﬂower opening in female plants was between 6570 days. Average single fruit weight was 43.25 g. On an
average, 7.68 kg fruits per plant were obtained from 166
fruits with negligible incidence of fruit ﬂy and virus.
Screening of 20 plants of Arka Neelachal Shanti for viral
diseases under ﬁeld conditions revealed that 6 plants
were infested by whiteﬂy transmitted begomovirus (F:
Geminiviridae) with a scale of 3. Additionally, there
were infections of Alternaria leaf spots turned to blight
with no symptom of downey mildew disease.
IIHR -129


IIHR-287

Sources of resistance to Fusarium root rot and stem ﬂy
(Ophiomyia pisi) in garden pea

IIHR-299

Thirty wild accessions of cucumber were screened under
ORT for number of branches/fruits, yield and downy
mildew resistance during rabi, 2016. The accession
BJY-25 (19/pl) registered more number of branches
followed by IC-33144 (8) and IC-277054 (7). The
number of fruits per plant were highest in Cucumis
metuliferous (42) followed IC-277066 (40.66) and
SUKC-2 (35.2). The fruit yield per plant was highest
in IC-331627 (9.2kg) followed by C. metuliferous
(7.23 kg). With regard to downy mildew resistance,
C. metuliferous recorded PDI of 17.46 followed by
USM-244 (30 PDI) and BJY-25 (30 PDI).



Out of 69 germplasm lines evaluated for root rot resistance,
three lines were highly resistant (1-10%), 17 were resistant
(11-30 %), 39 were moderately resistant (31-50%) and
10 were susceptible (51-80%) at ﬁeld level.



The evaluation of pea lines against stem ﬂy infestation
in Kharif, 2016 indicated that highest incidence of stem
ﬂy was observed in IIHR 700 line (14.25 %), whereas
the lowest incidence was in the line IIHR 671 (1.85%)
at ﬁeld level.

Incidence of root rot in susceptible lines

Cucumis metuliferus BJY-25 with 19 branches per plant

IIHR 685 (Susceptible Line)
Pod yield: 35.6 g/plant

Evaluation of ﬂower and medicinal crop for yield and
quality

IC -331627 (9.2 kg per plant)


IIHR-623(Resistant line)
Pod yield: 85.6 g/plant

In spine gourd (Momordica suboica), Arka Neelachal
Shanti was evaluated in an observational row trial. Days
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The identiﬁcation of one rose genotype with fragrant
leaves and evaluation of 22 tuberose genotypes for
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At CHES, Bhubaneswar
Status of germplasm

growth, ﬂower yield and nematode resistance are
signiﬁcant achievements.


In Chrysanthemum, eighty genotypes were evaluated
for desirable traits for breeding and characterized as
per DUS guidelines.



Twenty four genotypes of China aster were evaluated
for quality ﬂoral traits. Early ﬂowering was noticed in
Arka Aadya and Arka Archana. The IC numbers for two
pure lines viz., IIHR-26 (Arka Poornima) IC0620378
and IIHR-55 (Arka Kamini) IC0620377 were received
from NBPGR, New Delhi.



In Mucuna, evaluation of twenty germplasm for
biochemical traits was done for total phenols, total
tannins and protein. Arka Dhanavantari and IIHR MP
99 recorded higher protein content of 33.5 and 32.0%,
respectively. Tannin content among the tested entries
ranged from 0.22 to 0.90 mg/g.



Centella asiatica: The newly added accession, IIHRCA-16, was evaluated for one season. It recorded
15q/ha fresh weight and 1.58q/ ha dry weight yield.
Biochemical evaluation revealed 1.47% asiaticocide
and 4.22% total triterpenoids.



In betelvine, IIHRBV 67, a female clone collected
from South Andaman recorded higher leaf yield
among female clones (mean leaf yield 69 lakh
leaves/ha) for four years with arecanut as standard.
Another collection from South Andaman IIHR BV 52
(CARI 6) is a male clone which registered higher
leaf yield of 30.96 lakh leaves/ha among male clones
for four years with resistance to powdery mildew. It
produces dark green colour leaves. These are identiﬁed
as donors for high leaf yield. Another clone IIHRBV
170 is commonly cultivated in East Midnapur Dist. of
West Bengal. The leaves are sweet in taste with the
presence of high Chavicol (11.10%) content. A male
germplasm line, IIHR BV-164, had unique traits like
very long inﬂorescence (12.76 cm ) and very broad
ovate orthotropic leaves with 1.09 l/b ratio and very
high plant vigour.

IIHR BV 52



The station maintains more than 200 germplasm of
fruit crops and more than 700 germplasm of vegetable
crops. The germplasm of mango (105), jackfruit (25),
bael (12), custard apple (06) and underutilized fruit
crops (46) are under evaluation whereas the germplasm
of moringa (80), chilli (140), beans (158), bitter gourd
(48), leafy vegetables (274) and pointed gourd (12) are
evaluated.



In addition the station has also more than 100 varieties
of fruit crops like mango (54), sapota (15), guava (16),
bael (9) and aonla (10). Potential of exotic fruits like
dragon fruit and apple ber are also under evaluation.

Morphological characterization of mango germplasm


In mango, 81 accessions were morphologically
characterized for their quantitative (24) and qualitative
traits (34). Characters like canopy, leaf, panicle, bearing
behaviour, fruit, fruit quality, etc. were characterized
and scored/quantiﬁed as per the descriptor of IPGRI.
There was a wide range of variation in quantitative (leaf
area, ﬂower per panicle, fruit weight, pulp/stone ratio,
TSS, TSS/acid ratio, yield) and qualitative traits.

CHM-3

Evaluation of mango germplasm

IIHR BV 67
26



Fifty six germplasm lines of mango were evaluated
for various traits. CHM-3 (IC-0598379), CHM-21(IC0598393) and CHM-60 had early maturity (April), better
yield potential, fruit size and fruit quality in terms of TSS
and pulp content. These lines may be exploited for table
purpose. Some accessions were suitable for processing
on the basis of high pulp content (>72%), fruit size
(>300g), low TSS/acid ratio and ﬁbre content.



CHM-8 had bunch bearing habit by retaining 6-13
fruits/panicle. However fruit size was small (40g)
and pulp/stone ratio was low. CHM-59 (IC-0598408)
was identiﬁed as a sucking variety due to high juice
content.
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Evaluation of exotic fruit crops and vegetable crops


Dragon fruit and apple ber exhibited their potential in
the eastern tropical region. Two types of dragon fruit;
white ﬂeshed (Hylocereus undatus) and red ﬂeshed
(Hylocereus monacanthus) have been evaluated. Fruits
take only 25-28 days from ﬂowering to attain maturity.
Fruit has excellent taste and its texture is similar to
kiwifruit with high pulp content (65 to 70%) and dark
brown or black seeds. TSS varied from12 to 14 °B
and acidity 0.16 to 0.20%. Each plant bears 4-8 fruits
weighing 180-260g.



Apple ber is also one of the potential fruit crops. In
one year old plants the number of fruits varied between
350-650 and fruit weight ranged 35-55g. The average
yield from one year old plant varied between 10-12
kg. The pulp content, TSS and acidity and TSS ratio
were 93.5%, 12.2 °B, 0.36% and 33.8, respectively. The
vitamin C content ranged from 60 to 68 mg/100g.



The evaluation of eighty one accessions of moringa
for fruiting behaviour, yield potential and pod quality
indicated that the fruit set was 0-2% for different
accessions and the days taken for fruit set to edible
stage maturity ranged from 44 to 52 days.



About 250 accessions of amaranthus and 20 other
leafy vegetables (Talinum portulacifolium, Leucas
aspera, Boerhavia diffusa, Emilia sonchifolia, Aerva
lanata, Riveahypo crateriformis, Paederia foetida,
Andrographis paniculata, Alternanthera sessilis,
Glinus oppositifolius, Portulaca oleracea, Ipomoea
aquatica, Marsilea polycarpa, Chenopodium album,
Centella asiatica, Commelina benghalensis, Eryngium
foetidum, Sauropus androgynus) were collected and
evaluated for yield and quality.





Among 117 accessions of dolichos bean, 23 lines
were promising for pod yield and quality. Eight lines
showed promising result for photo-insensitiveness.
Based on the evaluation of 35 accessions of ﬁeld
bean (Dolichos lablab var. lignosus) collected from
Vidarbha region of Maharastra and NBPGR, RS,
Hyderabad, six accessions were selected for further
evaluation based on green seed and dry seed traits.
Based on morphological characterization, Raikia bean
was identiﬁed as pole French bean (Phaseolus vulagris)
instead of P. coccineus.

At CHES, Chettalli

Out of 140 accessions of Capsicum spp. screened for
bacterial wilt and chilli leaf curl virus, 13 accessions
showed resistance to bacterial wilt and 27 accessions
to leaf curl.
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About 56 accessions of underutilized fruits have
been collected from Kerala, Karnataka, Tamil Nadu
and Maharashtra. The collections included rambutan
and mangosteen from Taliparamba and Puttur area,
rambutan (1), mangosteen (1) pulasan (2) and durian
(2) from Kanjeerapally area in Kerala, longan(2) and
longsat (2) from State Horticulture farm, Burliar, Tamil
Nadu, 21 avocado variants from Lower Pulney Hills
of Tamil Nadu, Garcinia gummigutta (4), passion
fruit (1), Horticultural Research Station, Pachiparai,
passion fruit from orange and Vegetable Research Farm,
Nelliyampathi, Kerala, G. gummigutta (1), G. indica
(1) mangosteen(1) and karonda (2) from Regional Fruit
Research Station, Vengurla , Maharashtra, sour orange,
lemon, amla, jamun(2), wild litchi, sapota and pummel
from B.R. Hills.



Thirteen exotic accessions of macadamia nuts
(EC896466, EC896467, EC896468, EC896469,
EC896470, EC896471, EC896472, EC896473,
EC896474, EC896475, EC896476, EC896477,
EC896478) (Collections from USA) were collected
from ICAR-NBPGR, New Delhi and maintained at
Chettalli. The seed weight varied from 6.62 g to 17.62
g and germination was initiated by 22nd day after
sowing and continued up to 60 days.



Overall 447 accessions were evaluated for growth,
yield and biochemical characters (200 rambutan, 50
avocado, 91 karonda, and 106 malabar tamarind) and
884 accessions of 23 different underutilized crops were
conserved in the ﬁeld Gene Bank.
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At CHES, Hirehalli




Hybrid R2P1 (Amrapali x Arka puneet) recorded small to
medium size fruits (130-150 g), pulp orange colour with a
soft textured, high TSS (24-25oB) and less ﬁbre with good
eating quality of fruits.

A survey in Tumkuru and Hassan districts of Karnataka
resulted in identiﬁcation of forty jackfruit clones with
desirable yield and quality. Three promising clones with
red coloured ﬂakes were selected for further screening.
The clone CHES 1 Kattigenahallli) registered average
fruit weight of 7-8 kg with ﬂake weight of 14 g, ﬂake
thickness of 0.6 cm and TSS of 22-24oBrix. In clone
CHES 2 (Bommarasanahalli) this was 3-5 kg, 29.4 g,
0.8 cm and 24-26oBrix respectively while in case of
CHES 3 clone (Thimmalapura), it was 7-10 kg, 26 g,
0.8 cm and 23-25oBrix respectively.

R2P1 Mango hybrid fruit

At CHES, Hirehalli, a National Active Germplasm Site
(NAGS) for Jackfruit
was established with
planting of ﬁve new
clones of jack fruit viz.,
Nagasandra, Palur-1,
Jacob, Belthangadi
(Yellow and Red) in
addition to the existing
seventeen promising
Red coloured ﬂakes of
clones.
CHES-3 clone

One half-sib progeny R23P6 from Arka Anmol was selected
for good quality. It bears fruits of 260g with yellowish
orange, ﬁrm and ﬁberless pulp, TSS.19-20o Brix and pulp
recovery of 64-65%.

Arka Anmol half-sib fruit

3.2. Crop improvement

Out of 30 interspeciﬁc hybrids planted, one interspeciﬁc
hybrid R7P9 (Amrapali x M.odorata) has come to bearing.
It is dwarf, precocious (4th year) and high yielding (234
fruits /plant).

3.2.1. Fruit Crops

Mango
Hybridization: Hybridization was carried out using two
species viz., M. odorata and M. camtosperma and ﬁve
varieties viz., Alphanso, Amrapalli, Nr-34, Israeli and Lazzat
Baksh. A total of 27732 ﬂowers were crossed.
Hybrid evaluation: Out of 33 hybrids evaluated for fruits
morphological and biochemical traits, R4P2 hybrid (Amrapali
x Arka Puneet) has semi-vigorous growth, medium sized
fruits (230-250 g), ﬁrm pulp, medium orange with a TSS
of 20-22oB with excellent keeping quality.

Interspeciﬁc hybrid R7P9 (Amrapali x M.odorata)

R4P2 Mango hybrid fruit

Small RNA sequencing: Approximately 1.8 billion small
RNA raw reads were produced from Mangifera indica cv.
Alphonso, pulp samples using Illumina HiSeq 2500. After
reanalysis, 111 conserved and 23 novel miRNA, were
identiﬁed. A few were validated using qPCR analysis. The
putative gene targets for 28 miRNA using psRNAtarget
software was analysed. These miRNA have shown to be
regulating ripening-related genes, involved in aroma, ethylene
regulation, sugar metabolism, cell wall metabolism and
stress related genes.
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Pomegranate

07005, Washington 98797 and Arka Sahan was carried out
and hybrid progenies were planted in the ﬁeld for evaluation.
Maximum fruit weight (1380g) recorded in Pinks Mammoth
x Washington 98797; highest TSS 32°B recorded in Pinks
Mammoth x Balanagar; minimum seeds/fruit recorded in
Bullocks Heart x Arka Sahan. The hybrid progenies of
different cross combinations were planted in the ﬁeld for
horticultural traits.

Hybridization and hybrid evaluation: Hybridization
between cv. Bhagwa as female parent and bacterial blight
tolerant lines (Daru-18, and IIHR-30) as male parent was
taken up and 47 fruits were harvested for raising seedlings.
The open pollinated seeds of (Ganesh x Daru) x Nana;
(Baghwa x Daru) x Nana and (Baghwa x Dobule Flower)
x Nana were sown. Four hundred and ﬁfty hybrids from
Bhagwa x Daru were evaluated for fruit quality and 52
identiﬁed for superior traits. The incidence of fruit cracking
in 16 accessions ranged from 12.8% (Bhagwa) to 2.4%
(DPUN 51).
Genetic transformation: Fifty events of 3 year old transgenic
pomegranate in BC1T1 generation ﬂowered profusely.
Reciprocal cross between transgenic events and parent Bhagwa
was carried out. Challenge inoculation by the pathologist
with Xanthomonas axonopodis pv punicae did not result in
infection on transgenic
plants even 3 weeks after
inoculation. Bacterial
lesions were very small
and live bacteria were
not recoverable one
week after inoculation
from
transgenic
events
establishing
hypersensitive reaction
to the inoculum
BC1T1 Transgenic pomegranate

Crosses of Interspeciﬁc hybrids in Annona
A pre-breeding line (19/26) identiﬁed for its self fruitfulness
was crossed with eight varieties of Annona squamosa viz.,
Balanagar, APK-1, Mammoth, Red Sitaphal, Barbados,
Washington 07005, Washington 98797 and Raidurg. The
maximum fruit weight (836.25 g) recorded in 19/26 ×
Washington 98797; highest TSS (31.1°B) registered in
19/26 × APK-1, higher acidity (1.25%) registered in 19/26
× Balanagar, whereas, minimum in 19/26 × Washington
07005 (0.88%). Seeds per fruit ranged from 37.1 (19/26
× Balanagar) to 67.0 (19/26 × Red Sitaphal).

Papaya

Sapota

Interspeciﬁc and intergeneric hybridization trials
in papaya

Evaluation of hybrid progenies: Among hybrid progenies
of Cricket Ball x PKM-1, PKM-1 x Kalipatti and PKM-1
x Cricket Ball, 153 ﬂowered. Out of 502 OP seedlings
and EMS treated seedlings, 69 ﬂowered. Fruits from 16
seedling and 20 hybrid progenies were analyzed for fruit
quality. Seedling-6 recorded highest fruit weight of 210.96g.
The TSS: acid ratio varied between 25.42 to 86.82 with
Seedling-40 showing highest ratio.

In the interspeciﬁc hybridization involving Arka Kiran, Arka
Rashmi and Arka Mridula as female parents and Psidium
chinensis and P. guineense as male parents, the percentage
fruit set ranged from 31.03 (Arka Mridula x P. guineense)
to 53.33 (Arka Mridula x P. chinensis) with seed recovery
of 820 to 8710 in various crosses.
In papaya, advanced intergeneric progenies (S-6-1, S-6-2,
S-2-10, S-1-14) of F7 generation (Surya x V. cauliﬂora )
were evaluated for PRSV tolerance coupled with desirable
fruit quality. Out of 300 progenies of F8 generation
evaluated, four progenies viz., S-12-2, S-4-13, S-16-15
S-22-7 were selected for advancing to next generation (F9)
based on tolerance and fruit quality. The progenies attained
morphological stability for leaf shape (broad leaf) and fruit
shape close to cv. Surya. The fruit weight of the selected
progenies ranged from 880 to 910 g with 2.9 to 3.5 cm pulp
thickness, 9.0 to 10.20 B TSS and orange red pulp.

Shelf evaluation: OP seedling-17 had slow ripening rate with
delayed climacteric respiratory peak and lower physiological
loss in weight. At full ripe stage Hybrid-9-1 had highest
TSS, total sugar content, acidity and vitamin C.

Custard apple
Interspeciﬁc hybridization: Backcrossing of Arka Sahan with
A. squamosa was carried out. An inter-speciﬁc hybridization
involving three cultivars of Annona atemoya viz., Island
Gem, Bullock’s Heart and Pink’s Mammoth with nine
Annona squamosa varieties viz., Balanagar, Raidurg, APK-1,
Red Sitaphal, Mammoth, Barbados Seedlings, Washington

Hybridization involving Surya, Arka Prabhath and Red lady
as female parents and Vasconcellea cauliﬂora V. parviﬂora
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and V. cundinamarcensis as gene donor has resulted in 48
to 80 per cent fruit set among various combinations using
nutrient solution for crossing. The number of fertile seeds
ranged from 3 to 67 in various cross combinations. The result
also revealed that Arka Prabhath is a good combiner.

protocol combines marker assisted selection (MAS) as well
as management of interfering endophytic microorganisms
and works across different cultivars making the rapid clonal
multiplication of elite cultivars a reality. This approach has
the potential to give 1-5 million plantlets per established
in vitro culture within one year. The technology combines
ex vitro rooting with hardening thus saving time and other
resources. The plants taken to ﬁeld came to ﬂowering and
fruiting within 4-6 months showing conformity to expected
sex form as per the MAS.

The evaluation of F1 intergeneric progeny of Arka Prabhath
x Vasconcellea parviﬂora yielded medium sized fruits (600
to 800 g) with TSS of 9.0 to 9.5 o B, pulp thickness of 2.66
cm, cavity index of 34% and yellow pulp besides tolerance
to PRSV. Back crossing of F1 intergeneric progeny with
Arka Prabhath resulted in good seed recovery (980).

Grapes

Mutation breeding: M1 population of Arka Prabhat and
Arka Surya irradiated through wet and dry method were
planted in three phases, 800 plants ﬂowered in ﬁrst phase
of planting. The viable mutants with desirable horticultural
traits were selected and screened. Dwarf plants were observed
in 300 & 400 Gy in dry method and 50 Gy in wet method.
Bi-stem character was recorded highest in 35 and 40 Gy.
Nodal branching and early ﬂowering was recorded more
in 35Gy. More stem bending was recorded in 35 Gy in wet
method and 300 Gy in dry method.

Whole Metagenome proﬁling (WMG): An analysis
of the taxonomic and functional diversity prevailing in
ﬁeld shoot-tissues of grapevine was undertaken on cv.
Flame Seedless through WMG. The ﬁeld shoots showed
predominantly proteobacteria succeeded by actinobacteria,
ﬁrmicutes, bacteroidetes and 15 other phyla including several
candidate phyla with no cultured relatives (135 families and
179 genera). Callus stocks also displayed broad bacterial
diversity (16 phyla; 96 families; 141 genera) bearing some
resemblance to ﬁeld tissues and some variations.

Field trial of cv. Surya issuing from DNA methylationmodiﬁer treatments of zygotic embryos showed highest
frequency (51.72%) of plants with all-pistillate ﬂowers in
treatment T6, followed by T2 (43.4%). Field-survival rate
was highest in T3 (91.9%), T2 (91.2%) and T6 (89.2%),
respectively. Mortality rate was highest in T7 (37.0%), followed
by controls C5 & C3 (35.3% and 34.2%), respectively.

Banana
Transcriptome analysis: A total of 364 novel heat stressed
LncRNA (HS-lncRNAs) with the probability >0.95 and
ORF length >100 were obtained after temperature stress
in Grand Naine which included 288 lincRNAs (large
intergenic non-coding RNA), 71 antisense LncRNA,
5 sense lncRNAs. The qRT-PCR results with ﬁve LncRNA
showed that RNA- seq data were concomitant with the
qPCR data with differentially expressed lncRNAs.
Linkage map development using SSR markers : A total
of 117 parental polymorphic SSR markers were screened
on 94 F1 segregating population obtained by crossing
Musa balbisiana collection ‘Bee Hee Kela’(B genome)
and Musa acuminata ssp. burmannicoides –‘Calcutta-4’ (A
genome). Further, 112 markers placed into maternal and
paternal linkage groups separately using the Kosambi map
function with a minimum LOD of 3.0 showed 60 of the
polymorphic markers mapped onto the Bee Hee Kela map
distributed over 11 linkage groups covering 1100.8 cM and
59 markers mapped onto the ‘Calcutta-4’ map distributed
over 11 linkage groups covering 1067.1 cM.

An ultra dwarf mutant of papaya cv.
Arka Prabhath
TILLING in papaya for enhancing shelf life : A wide
array of phenotypic variability and corresponding data were
recorded, including dwarf/ultra dwarf plants, axillary branching,
perfect hermaphrodites, etc. among gamma irradiated and EMS
mutagen treated seedlings of cv. Arka Prabath transplanted
in main ﬁeld with control seedlings. Insilico analysis of
genes coding for ethylene biosynthesis and signaling pathway
enzymes like ACC synthase, ACC oxidase, ACC deaminase
and ETR1 receptor was carried out.

Preliminary linkage map: For developing a preliminary
linkage of M. balbisiana, linkage analysis using two SNP
datasets BK1 and BM1 (parents) produced 11 linkage
groups at an LOD score of 3 for the male parent BM. The
total length of the linkage map was found to be 571, with
individual groups ranging from 22.6 to 141.3cM. Similarly,
the SNPs with segregation produced 11 linkage groups at
LOD score of 3 for the female parent BK. The total length

Micropropagation of papaya: A micropropagation protocol
using seedling shoot-tip explants has been developed. This
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At CHES, Bhubaneswar

of the linkage map was found to be 567cM, with individual
groups ranging from 1.5 to 110.9cM.

Varieties released by Govt. of Odisha: Two varieties of
fruit crops have been released for Odisha by the State Variety
Release Committee, Govt. of Odisha.

Identiﬁcation of QTL related to drought tolerance
in AAxBB cross: The linkage map developed for Musa
balbisiana collection ‘Bee Hee Kela’ and Musa acuminata
ssp. burmannicoides –‘Calcutta-4’ along with phenotypic
data was used to identify the QTLs separately for parental
lines.

Arka Neelachal Kesari: An extra early, colour mengo
variety developed through clonal selection. Maturity begins
in March and harvesting is completed by mid-April. It has
moderate yield (60-70 kg/plant). Fruits are medium (220g),
moderately high TSS (18°Brix), medium pulp content (67%)
with excellent blend of sugar and acid. The variety is free
from fruit ﬂy infestation.

Screening plantlets for Foc infection using physiological
parameters: 89 F1 hybrids (Calcutta-4 x Kadali) were
subjected to root challenge bioassay using Foc (Race1)
suspension under controlled conditions to screen progenies.
Based on the disease scoring data, 17 of the F1s were found
resistant and 57 were tolerant.

Arka Neelachal Vikram: It is a high yielding (15-16 kg/
plant) custard apple variety developed through selection.
Fruits are medium (220g) with pronounced ﬂavour, high
pulp content (53%), high TSS (23-24°Brix), sugar content
and shelf life (5-6 days). It has relatively low incidence
of mealy bug.

Expression analysis of defense-related genes during
Fusarium oxysporum f. sp. cubense (Foc1) infection:
The defense responsive genes expression were examined
in tolerant ‘Calcutta-4’ and susceptible ‘Kadali’ genotypes
in response to Fusarium wilt infection. All the selected
defense genes like (CRK-6, GCL, SBP, MAPKKK-11,
RPK2, CLP-1, POX, PR-1A, PHO2, PAL, DEFENSIN,
PR-TLP, LECTIN, OXISTRESS-3) were upregulated
3 and 10 day post inoculation (dpi) in the tolerant genotype,
four genes (MAPKKK-11, DRP-RPM1, DEFENSIN and
Oxistress-3) were observed to be downregulated at both
time point of infection in susceptible genotype Kadali.
Two SCAR markers of banana associated with Fusarium
oxysporum f sp. cubense were used to screen 40 natural
hybrids. Marker ScaU1001 (1694bp) and marker ScaS901
(1429) identiﬁed 17 resistant and 23 susceptible lines and
24 resistant and 16 susceptible lines, respectively.

Arka Neelachal Kesari

3.2.1. Vegetable Crops
Tomato
Varietal Notiﬁcation: Arka Samrat, a high yielding (80-85
t/ha in 140 days) F1 hybrid with triple disease resistance to
ToLCV, BW and early blight was notiﬁed for central release
in 24th Central Sub-Committee meeting on Crop standards,
Release and Notiﬁcation of Horticultural Crops.

Genetic transformation: Banana cv. Rasthali transformants
expressing Ace-AMP-Pﬂp genes shortlisted by Fusarium
oxysporum f.sp cubense race 1 root challenge bioassay
showed the integration of pﬂp transgene using southern
blot technique (ﬁgure shown lane C- untransformed banana
plant and lane P– pCAMBIA1305.2AMP-Pﬂp gene plasmid
as a positive control. Events 51 & 118 showed single copy
insertion).
51 118 12 57 15 21 C

Arka Neelachal Vikram

P

Southern blot analysis of transgenic banana plants

Arka Samrat
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Development of F1 hybrids for triple disease resistance
to Tomato Leaf Curl virus, bacterial wilt and early
blight: A total of 13 F1 hybrids including 3 indeterminate
hybrids were evaluated for yield and fruit quality attributes.
PH-1021 (62 t/ha) and pH-1025 (61 t/ha) and PH-6321
(54t/ha) were superior yielders with triple disease resistance
to ToLCV+BW+EB. Both the hybrids had ﬁrm fruits with
large (>125 g) oblate round fruits.

TMB-488 Sel : ToLCV resistant line with susceptible
check Punjab Chhuhara
Incorporation of heat and drought tolerance: Two ﬁrm
fruited lines viz., IIHR-2834 and IIHR-2835 with good
GCA were crossed with heat tolerant lines viz., CLN-3125A
and CLN-3125P. 118 back cross (BC1F6) progenies from
4 back crosses were evaluated for yield & fruit quality
during summer 2016 (>380C). 180 F7 plants derived from
the cross involving large fruited HT line (CLN 3125A)
and drought tolerant line (RF4A) were screened for heat
tolerance. Fifteen F7 progenies recorded yield more than
0.7 kg/plant.

PH-1021 (62 t/ha) PH-1025 (61 t/ha) PH-6321 (54 t/ha)
Development of Tomato Leaf Curl Virus (ToLCV) +
bacterial wilt (BW) resistant lines: Thirty seven advanced
breeding (F6) lines derived from a ToLCV resistant hybrid
(ToLCVR4), were evaluated for combined disease resistance
to ToLCV+BW. Nine Individual plant selections were
made for yield, fruit quality attributes & disease resistance.
ToLCVR4F3-21-9-1-3 (IIHR-2918) recorded highest yield (1.5
kg/plant) with very ﬁrm (11.5 kg/cm2), medium large fruits (100
g). All the 9 lines were involved in crosses with elite lines to
develop high
yielding F1
hybrids with
resistance to
Tomato Leaf
Curl
New
Delhi Virus
(ToLCNDV)
as
these
advanced lines
IIHR-2918 : High yielding
possess Ty1
ToLCV+BWR breeding line
which confers
resistance to ToLCNDV.

Development of F1hybrids resistant to biotic and abiotic
stresses: Eighty one determinate F1 hybrids including Arka
Rakshak and Arka Samrat as checks were evaluated for
yield and fruit quality during summer 2016. Five ToLCV
resistant hybrids viz, H-392 (76 t/ha), H-429 (73 t/ha),
H-385 (70 t/ha), H-398 (69 t/ha) and H-451 (67 t/ha) were
superior in yield.

H-385 (70 t/ha)

H-451 (67 t/ha)

Arka Rakshak
(61 t/ha)

Development of indeterminate F1 hybrids for protected
cultivation: Sixteen indeterminate
F1 hybrids including Arka Rakshak
as check evaluated under polyhouse
for yield and fruit quality recorded
H-456 (69.5 t/ha) as the highest
yielder.
H-456 (69.5 t/ha)

Development of ToLCV resistant line: A high yielding
ToLCV resistant line (TMB Selection) has been developed
through massing of high yielding disease free plants from
AVRDC line TMB 488. Plants are semi-determinate with
high yield potential (4 kg/plant). Fruits are medium large
(114 g), oblate, very ﬁrm (9 cm2) with high TSS (6.7oBrix).
TMB selection was completely free from ToLCV while
susceptible check Punjab Chhuhara expressed 100% ToLCV
incidence when artiﬁcially inoculated.
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Identiﬁcation of stable sources of resistance to ToLCNDV:
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Evaluation of bell pepper lines for heat set and powdery
mildew tolerance: Among the advanced lines evaluated for
heat set, CHT 3-2 (3.2 kg/plant) performed best. Among F1
hybrids Arka Mohini x PBC 848 performed superior and
among CPMR (powdery mildew tolerant) lines, CPMR15
and CPMR47 were found superior with 2.5 kg fruits per
plant.

through agro-inoculation. Eleven lines were resistant to To
LCNDV at all 3 locations of which 3 lines were developed
at IIHR.
Marker assisted breeding: Ty2 marker was employed
to check the purity of Arka Rakshak, Arka Samrat and
IIHR 2902 (CLN3241H-27). Ty3 marker was employed to
check the presence of Ty3 gene in IIHR 2902 (CLN3241
H-27) and LA-1777. Late blight tolerant line LBR-16 was
validated with molecular markers (Ph2 & Ph3) linked to
late blight tolerance.
MAS for Ty genes in segregating population: Fourteen
BC1F5 families of inter-speciﬁc cross (15 SB SB x
S. habrochaites LA-1777) were screened using Ty2 & Ty3
markers. Five plants with Ty2/Ty2, 4 plants Ty3/T3 & 5
plants with Ty2+Ty3 were identiﬁed and seeds (BC1F6)
were collected for further evaluation.

CHT 3-2

In gene pyramiding for ToLCV resistance to PKM-1 and
Arka Vikas, through backcross breeding by MAS in BC2F1
population, the progenies with Ty2+Ty3 and Ty5+Ty6 in
heterozygous condition were identiﬁed.
Development of inter-speciﬁc
hybrids: Two plants were successfully
regenerated through embryo rescue
technique from interspeciﬁc crosses
between Lycopersicon esculentum
(15SBSB) and Solanum peruvianum
(IIHR-2809).

An embryo rescued
inter speciﬁc hybrid

Identiﬁcation of resistance sources to GBNV, LCV &
whiteﬂy, Phytophthora root rot, BW and gall midge
resistance:
GBNV resistance: One hundred and two germplasm lines
were genotyped with tospovirus resistance gene. Five
degenerate RGA primer sets were used to amplify RGA
and among them two sets (GLPLR1/PLOOF1 and GLPLR2/
PLOOF2) ampliﬁed at the expected size of ~500bp in the
resistant chilli genotype (IIHR4585). The sequence identity
between the CaRGAs from PCR ampliﬁcation had high
similarity to non-TIR RGA and NBS type with Capsicum
annuum blight resistance.

Chilli
Evaluation of advancing breeding lines for moisture stress
tolerance and combined resistance to CMV, ChiVMV &
thrips: Populations developed using IHR 4517 (performing
well under high moisture stress) were advanced and advanced
lines TR4-1, TR4-2 found superior in terms of yield (2.5 kg
green chilli yield/plant) and combined resistance to CMV,
ChiVMV & thrips.

TR4-1

CPMR 47

Search for new sterile cytoplasm through MAS: The
Capsicum sp. (C. annuum-9, C. chinense-19, C. baccatum10, C. frutescens-11, C. chacoense-4, C. pubescens-3 and
Solanum pseudocapsicum-1) common stable maintainer
line (MS2B) was used as male parent and 36 F1s advanced
to get F2 seed for further phenotyping and genotyping. Out
of 36 F1s, 6 were not successful crosses, 7 hybrids were
completely sterile. Promising F1 hybrids for yield & fruit
quality were EC769432 x MS2B, IHR 4499 X MS2B and
EC631817 x MS2B.

Genetic transformation: Lines were
developed for improved stress tolerance by the incorporation
of a vacuolar pyrophosphatase gene from Prosopis juliﬂora. In
T3 generation, homozygous single copy lines were identiﬁed
by segregation analysis of the progeny. A line C1-13a exhibited
improved to lerance to drought and salinity as shown by
gene expression analysis by qRT-PCR.

IHR 4517

CPMR 15

TR 4-2
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LCV resistance: Fourteen inbred lines with LCV resistance
crossed with a common highly susceptible variety Arka
Mohini to develop F2 and back cross populations which
were subjected to hot spot screening (in a net house at
Palkadoddi Village, RaichurTq).
Based on artiﬁcial screening
with whiteﬂies and PCR
ampliﬁcation utilizing
LCV speciﬁc primers,
two lines viz., IHR 4031
and IHR 4613 were found
absolutely free from visual
symptoms as well as PCR
and selected for further
Screening of chilli germplasm
crossing program.
for whiteﬂy preference
Whiteﬂy
resistance:
Association between Bemisia tabaci abundance and traits
like leaf colour, trichomes (glandular/non-glandular), total
phenols and total ﬂavonoids were studied. Traits viz., nonglandular trichomes and phenols seem to play a major role
in attracting the whiteﬂies to host plant indicating both
antixenosis and antibiosis as the key mechanisms underlying
whiteﬂy resistance. Lines EC769375 and EC769430 showed
good level of tolerance to B. tabaci.

Phytophthora root rot resistance: Among lines evaluated,
2 isolates, IHR 3575 and IHR 3574 were found highly
resistant. Phytophthora resistance linked SSR were validated
in chilli. Among 22 SSR markers, 6 were found polymorphic.
It accounts for 82.9% of quantitative effect for resistance
and includes both major and minor loci which can be
employed for ﬁne mapping.
Gall midge resistance: Three chilli varieties viz., IHR
4031, IHR 4614 and IHR 4573 showed comparatively less
gall infestation while highest incidence was recorded in
Arka Meghana.
Brinjal
Evaluation of F3 progenies for yield and resistance to
bacterial wilt: Individual plant selections derived from
IIHR-104 x Arka Nidhi-2-4 (1.34 kg/plant), IIHR-104 x
Arka Neelakant- 4-3 (1.20 kg/plant) and IIHR-586 x Arka
Keshav-1-5 (3 to 3.50 kg/plant) recorded high yield potential
and resistance to bacterial wilt (0 % incidence).
Performance of MG AB lines for yield: Out of 15 individual
plants selections evaluated, IPS derived from IIHR-438-2
x IIHR571-1-1 and IIHR-438-2 x IIHR571-1-2 with yield
(42.t/ha) and (40 t/ha), respectively, were promising for yield
and quality. Out of 10 individual plant selections derived
from IIHR-438-2 x IIHR575, IPS namely IIHR- 438-2
x IIHR575-1-3 (39 t/ha) and IIHR-438-2 x IIHR-575-1-5
(34 t/ha) were promising for yield.
Performance of Manjarigota IPS: Out of 15 IPS, one
IPS namely IHR438-2X2BMG-1-1 (34.37 t/ha) was found
promising for yield and resistance to bacterial wilt.
Evaluation of new F1 hybrids: Out of 31 F1 hybrids evaluated
for yield and bacterial wilt resistance, Cari-1 x Surya (1.30
kg/ plant), Surya x WCGR (1.20 kg/plant) and IIHR-555
x WCGR (0.98 kg/ plant) were found promising for yield
and resistance to bacterial wilt.
Fertility restoration in interspeciﬁc hybrid: Backcrossing
with pollen of Solanum melongena in BC1 (Solanum
macrocarpon and Solanum melongena) was successful
with 61.1% fruit set. A total of 121 seeds were obtained
from selﬁng of BC1 plants, open pollination and back
crossing.
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Evaluation of F5 generation for yield and resistance to
shoot and fruit borer: Screening of F5 generation from
interspeciﬁc cross between Solanum macrocarpon and
Solanum melongena under open ﬁeld condition resulted
in 734 plants with less than 10% infestation of BFSB. Of 38
F5 lines screened under net house (artiﬁcial challenging), 37
single plants recorded resistance to BSFB (<10% infestation)
with yield >3 kg/plant. Fruits of resistant plants had higher
activity of peroxidase and polyphenol oxidase.
Marker assisted breeding: The SSR primer emf 01K16,
SSR46 linked to BW resistance loci in IIHR-7, CARI-1
resistant eggplant genotypes are identiﬁed. Linkage map
with SSRs were developed and SSR 46, emf 01K16 were
placed in linkage group II. The population structure of 131
accessions, germplasm set by using polymorphic SSRs were
analysed. Germplasm set divided into 5 subpopulations.
Population 1,2, 3, 4 and 5 consists of 32, 31, 31, 26 and 11
accessions, respectively with sub population -5 accessions
belonging to wild relatives of eggplant.

citroides (Citron) as a source of resistance to WBNV crossed
with cv. Arka Manik to develop 337 recombinant (F6) and
backcross (BC1F5) inbred lines. Eight RIL families viz.,
RIL-174, 175, 180, 185, 197, 284, 306 and 337 and one
BIL family (BIL-83) were found promising with atleast two
WBNV resistance traits. Artiﬁcial screening by mechanical
sap transmission of WBNV was standardised to screen RIL
and BIL mapping populations. Signiﬁcant correlation was
observed between artiﬁcial and natural screening techniques
(0.423).

SSR based Linkage map : Thirty seven SSRs and 4 RGAs
molecular markers are used in development of linkage map
by using F2 population derived from IIHR-7 x IIHR-108;
CARI-1 x Rampur local. Seven linkage maps are developed
with genome coverage of 2238 centimorgan.

Of 500 SSR markers designed based on sequences available
for watermelon genome at ICuGI website, 220 markers
were identiﬁed to be polymorphic between the parents
(Citrullus lanatus var. citroides and Citrullus lanatus cv.
Arka Manik). The mapping populations consisted of 157
BIL and 180 RIL families of the cross Citrullus lanatus
var citroides x C.lanatus var. Arka Manik.
Screening for Fusarium wilt resistance: Two virulent
isolates were used to screen 157 BIL and 180 RIL families
of the cross Citrullus lanatus var citroides x C.lanatus var.
Arka Manik employing artiﬁcial inoculation at seedling
stage. Eight inbred lines have been found to be tolerant to
both the isolates.
Micropropagation of seedless watermelon: A protocol
for rapid propagation of seedless watermelon through
micropropagation was developed with the feasibility of
keeping the cultures for long periods without the need for
recurrent initiation of fresh cultures. This protocol offers
a multiplication potential of >1 million plantlets per year
from a single start culture.

Linkage map
Watermelon
Evaluation of advance lines for yield and quality: Out of
338 advanced lines of icebox background in F6 generation
evaluated during Kharif, line IIHR 2016-217 (12.8% TSS;
1.96 kg), IIHR 2016-229 (TSS:13.4%; 2.1 kg) and IIHR
2016-107 (TSS:12.1%; 2.35 kg) in dark black rind with
deep-red ﬂesh background were found promising. IIHR
2016-31 (TSS: 12.1%; 2.61 kg), IIHR 2016-171 (TSS:
13.1%; 2.16 kg) and IIHR 2016-180 (TSS: 11.4%; 2.0 kg)
in striped rind with orange-yellow ﬂesh background were
also found promising.

Muskmelon
Evaluation of inbred lines for yield and quality: Out
of 73 inbred lines evaluated, during rabi, IIHR 2016-10
(11% TSS; 1.1 kg), IIHR 2016-24 (TSS: 11%; 0.6 kg)
and IIHR 2016-45 (TSS: 11.5%; 0.45 kg) were found
promising.

Screening for WBNV resistance: Citrullus lanatus var.
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Sweet corn

inbred lines viz., RG-53-1-3, RG-58-1-2, RG-69-1-1 and
RG-72-1-5 were found resistant to ToLCND virus.
Similarly, among 9 hybrids RGH-64 (39.07 t/ha) recorded
maximum yield. Of 7 hybrids evaluated during kharif RGH63 recorded maximum yield (29.4 t/ha).

Hybridization and phenotypic selection: IIHR-1 (sweet
corn) was crossed with four QPM lines namely VL109476,
VL10163999, VL109800 and VL1016568 to create variability.
Phenotypic selection for shrunken trait coupled with MAS
for QPM trait (o2 locus) was carried out in 640 F2 plants
of four sweet corn x QPM populations. Two functional
SSR markers for o2 gene (PHI112 and UMC1066) were
polymorphic between parental lines and were used for MAS.
Twenty eight homozygous plants with favourable allele of
o2 along with shrunken (sh2) trait have been identiﬁed.

Hybrid RGH-63 recorded highest nitrogen (3.1%), potassium
(7.6%), magnesium (0.4%), DPPH (13.57mg), total carotenoids
(0.76 mg), total phenols (17.1mg), chlorophyll a (2.7 mg),
chlorophyll b (1.6 mg) and chlorophyll a+b (4.2 mg). RGH45 recorded highest phosphorous (0.2%), calcium (0.7)
and copper (27.2), RGH-66 highest zinc (56.8 ppm), iron
(206.0 ppm) and manganese (12.1ppm).
Advancing ToLCND resistant inbred lines during
summer: Forty-nine ToLCND virus resistant inbred lines with
4 susceptible lines were evaluated, 36 IPs belonging to
two source populations, viz., IIHR-25-6-3-1 and IIHR34-1-5-1 have recorded less incidence of ToLCND virus
(0-1 score).
Advancement of downy mildew resistant breeding lines:
Forty-ﬁve downy mildew resistant advanced lines were
screened for combined resistance to downy mildew and
ToLCND virus, 15 IPS belonging to 7 pedigree populations
namely BC1F4, BC2 F4 and BC2 F5 generations were free
from both downy mildew and ToLCND virus.

Dried Cobs (self pollinated) of homozygous plants for
favourable alleles at sh2 and o2 loci

Ridge gourd

Expression of male sterility and restoration of fertility
in ms based F1 hybrids: Among 19 hybrids generated
through crossing with male sterile mutant plants, 5 crosses
namely MSxRG-19, MSxRG-27, MSxRG-31, MSxRG-34
and MSxRG-39 were male sterile. Another 7 crosses viz.,
MSxRG-1, MSxRG-12, MSxRG-40, MSxRG-41, MSxRG43, MSxRG-47, MSxRG-49 were male fertile with complete
fertility restoration.

Identiﬁcation of variety and hybrid: One variety Arka
Prasan and one hybrid, Arka Vikram have been identiﬁed
for release by VTIC. Arka Prasan is early ﬂowering, takes
42-45 days for ﬁrst picking of fruits, has green, long, tender
fruits with excellent cooking quality, rich in antioxidant
activity and minerals like phosphorus, calcium and zinc. It
yields 26.0 t/ha in 120-135 days. Arka Vikram is an early
ﬂowering F1 hybrid, takes 46 days for ﬁrst picking of fruits,
has green, long, tender fruits, excellent cooking quality,
rich in antioxidant activity and minerals like potassium,
calcium, iron, zinc and manganese. It yields 34.0 t/ha in
120-135 days.

Arka Prasan

The average bud length of male buds of male sterile hybrids
was 0.6 cm which was signiﬁcantly different from male fertile
parents (1.7 cm). The anther lobes were undeveloped and
pollen grains were small, shrunken and poorly stained. Male
fertile hybrids had high mean pollen fertility (47%).
Analysis of F2 population for male sterility and restoration
of fertility: All the F1 plants from two crosses, 28MS x IIHR72-2 and 12MS x IIHR-17-2-1-6 (ms x mf) and their back
cross populations were male fertile. The chi-square value for
the 3:1 (fertile: sterile) single dominant gene action exhibited
a good ﬁt to the expected ratio (80-90% probability). The
F2 data indicated the presence of cytoplasmic genic male
sterility (CGMS) with single dominant gene restoring male
fertility in the presence of sterile cytoplasm.

Arka Vikram

Evaluation of advanced breeding lines for yield components
and nutritional composition: Nine advanced inbred lines
with 2 checks were evaluated during summer. IIHR-721-5 (28.7 t/ha) recorded maximum yield. Seven advanced
inbred lines with 2 checks were evaluated during kharif.
IIHR-53-1-3 recorded maximum yield (26.5 t/ha). Four

Bottle gourd
Evaluation of advanced inbred lines for yield, disease
resistance and nutritional composition: Of 15 advanced
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inbred lines evaluated during summer, IIHR 23-5 (63.7 t/ha)
recorded maximum fruit yield. Inbred line BG 4 recorded
less susceptibility to both powdery mildew (PDI=16.20)
and CGMM virus (VI=9.91). Of 6 inbreds evaluated during
kharif, BG-23-5 (46.3 t/ha) recorded maximum yield and
less incidence of GSB (12.19).

MS 439 x PBRC440 (32 t/ha, PDI 9.00), PBRMLT MS 96
x MLTC (30 t/ha, PDI 9.55), PBRMS 338 x PBRC632 (30
t/ha, PDI 10.0) were found tolerant to purple blotch disease
and recorded high bulb yield with qualities.
Out of 18 advanced lines evaluated for combined resistance
to purple blotch, basal rot and white rot during kharif,
3 lines namely PBR-405-564, PBR-407-207 and PBR-372203 recorded combined resistance with high bulb yield
and qualities.

Evaluation of hybrids during summer: Four hybrids
with their parents were evaluated for yield components,
maximum yield was recorded in BGH-36 (69.5 t/ha) which
was signiﬁcantly higher than the check hybrid, Warad (39.0
t/ha).

Breeding varieties for resilience to soil moisture stress:
Forty-two advance lines were evaluated, 3 lines MST 810
(bulb weight 91g and wilt index 2.5), MST 690-58 (bulb
weight 86 g and wilt index 3.2) and MST 689 (bulb weight
83g and wilt index 3.4) were found resilient to soil moisture
stress.

Bitter gourd
Evaluation of inbred lines for yield and yield components
during summer at CHES, Hirehalli: Forty-one inbred
lines were evaluated, inbred line IIHR-148-6 recorded
highest/plant yield (1.70 kg). IIHR-40-1 (1.13 kg/plant)
and IIHR-38-1 (1.07 kg/plant) recorded maximum yield
in light green fruit color background, whereas IIHR-7-6
(0.56 kg/plant) recorded highest yield in creamy white
background. Among all the lines, IIHR-12-6 (PDI=13.33)
recorded moderate resistance to powdery mildew. Sixteen
lines were free from leaf curl virus symptoms. The inbred
line IIHR-31-1 and IIHR-38-1 recorded 100% of leaf curl
incidence.

Breeding for processing: Two hybrids namely Arka Lalima,
Arka Kirthiman and one variety Arka Kalyan were identiﬁed
for paste making, yield and nutrition. Among 6 varieties of
white onion and 5 of red onion evaluated for dehydration,
the pedigree selection SA16 performed better for TSS
(18%), dry matter content (18-20%), white bulb and bulb
size (5-5.6 cm).
Molecular marker studies: One marker (ACM 157) linked
to pungency showed polymorphism among 11 genotypes
evaluated. BSS-827 showed higher pungency rate amplifying
at 210bp and Kadur local, super ﬂare showed lower pungency
rate amplifying at 150bp. Marker linked to colour were not
ampliﬁed, therefore it need to be optimized. Two markers
(ACM235, ACM054) linked to fructan content showed
polymorphism among 31 germplasm. Diversity analysis
indicated that percentage of homozygosity is very high
as all the 31germplasm lines were found monomorphic
in nature when germplasm were screened by using the
250 SSRs.

Evaluation of inbred lines for yield components: Eighteen
inbred lines were evaluated during late kharif, among green
fruited lines, IIHR-38-1 (13.3 t/ha) recorded maximum
fruit yield. Among the creamy white fruit types, Punjab14-2 (11.9 t/ha) and IIHR MS-84-8 (8.8t/ha) were high
yielders. IIHR-31-2 recorded high yield with dark green
fruit type and among light green fruit types, NDBT-9-5 (7.8
t/ha) and Sel-5-8 (7.7 t/ha) recorded high yield. Among
all inbred lines, IIHR-144-1 (PDI=0.79) was resistant
and NDBT-9-5 (PDI=19.18) was moderately resistant to
powdery mildew.

Carrot
Development of stable high carotene male sterile lines:
Three male sterile lines HC-66-39 (18.0 mg %), HC-68-43
(16.3 mg %) and HC-69-43 (15.0 mg %) had high carotene
content with good quality characters.
Identiﬁcation of allelic variations in genes: Variations
observed in all 3 colour carrots-red, orange and black. In
Lycopene β-cyclase (LCYB), a long stretch of deletions
from 365-424 observed in black as compared to red and
orange carrot. Lycopene ε-cyclase (LCYE) more no. of
structural variations are observed in all carrot colour lines.
Carotenoid cleavage dioxygenase3 (CCD 3) was also most
similar with black, red and orange with respect to sequence.9cisEpoxycarotenoid dioxygenase1 (NCED1), more variations
observed in black and orange compared to red carrot. 9-cis-

High yielding line, IIHR-148-1

Onion
Evaluation of hybrids for yield and purple blotch disease:
Thirty F1 hybrids were evaluated, 3 hybrids namely PBR
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Comparison between hand pollination and natural cross
pollination: Hand pollination was found superior in male
sterile GMS 4 lines for fruit set (93%) and number of seeds
(37) compared to 13.3 % and 21.3%, respectively in natural
cross pollinated lines. In male fertile plants, no differences
were observed between hand pollination and natural cross
pollination for fruit set. Characterization of male sterility
of GMS 4 at seedling stage showed early ﬂowering in male
fertile plants (33.5) compared to male sterile types (37.7),
also, node of ﬁrst ﬂowering was lesser in male sterile types
(3.23) compared to male fertile plants (3.83).

Epoxycarotenoid dioxygenase 3 NCED3 sequence retrieval
very narrow and variation was identiﬁed.
Studies on male sterility systems: Two hundred ﬁfty
advanced lines were evaluated to identify male sterility in
different genetic background, 9 male sterile lines in red,
ﬁve in yellow, six in white and 3 in multiplier onion were
identiﬁed along with probable maintainer lines in different
background and progenies of BC1F1 were developed.
Characterization of male sterility systems: Twenty ﬁve
lines were characterized for male sterility. Stigma receptivity
(54.3%) and pollen germination (98.1%) was highest in male
fertile types, however all the petaloid types lacked pollen.
Maximum seed set (96.4%) was recorded in brown anther
type, seed weight per umbel (6.6 g) in petaloid type, root
weight (89.18 g) and root length (12.52 cm) in petaloid
type, root core was lowest in brown anther type (1.85 cm).
In male fertile types, the microsporogenesis preceeded and
pollen developed normally which is germinable (98%).

Evaluation of GMS based F1 hybrids : Out of 7 GMS based
F1 hybrids evaluated with check commercial hybrid 'Sakthi'
during kharif alongwith sick line Ac 1685, OKMSH-3 was
high yielder (25.75 t/h) with <10% incidence of YVMV.

OKMSH-3

Viable germinated pollen
male fertile

OKMSH-7

Shakthi (Check)

Artiﬁcial screening of GMS based F1 hybrids : Six GMS
based F1 hybrids were screened artiﬁcially during rabi using
side grafting (susceptible scion with virulent white ﬂy
carrying YVMV disease). OKGMS-3 was found promising
with <10% YVMV (yield (25.75 t/ha), while, susceptible
check showed 100 % YVMV symptoms.

Non viable microspore in
degenerated tapetum

Okra
Evaluation of GMS based okra F1 hybrids : Among 7 GMS
based F1 hybrids evaluated with commercial checks during
summer alongwith sick line Ac 1685, two lines, GMS-4
x IIHR 299 (OKMSH-3) and GMS-4 x 875 (OKMSH-7)
recorded higher yield (23.43 t/ha and 21.87 t/ha, respectively)
and showed tolerance to YVMV.

Stock
+V

Stock
-V

OKMSH-3 graft showing resistance to YVMV after 21
days of inoculation.

OKMSH-3

Screening against jassid resistance: Out of 120 accessions
screened, var. Arka Anamika recorded less incidence (0-5.0
jassids/leaves). Three wild species namely A. tetraphyllus,
A. mizorensis, A. anagulosus var. grandiﬂorus were found
tolerant to jassids during Rabi.

OKMSH-7
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Screening against Fusarium wilt resistance: Out of 15
accessions screened, IIHR-367, IIHR-387 and Mona were
found highly resistant (96.6%) and IIHR-360, IIHR-361
and IIHR-386 showed moderate resistance.

pre-dominantly gynoecious, had sequential fruiting, and
was resistant to downy mildew during rabi.
Evaluation for yield: Among 7 Cucumis melo var conomen
evaluated with Mudugodu local as check, IIHR-2013-64
and IIHR-2013-68 were identiﬁed for high yield (33.94
and 28.31 t/ha, respectively) and for more number of fruits
per plant (6.8 and 13.06, respectively). Fruits of IIHR2013-64 are oblong, green with yellow stripes, good pulp
recovery and keeping quality. IIHR- 2013+68 fruits are
round, yellowish, smooth, white ﬂeshed and have good
keeping quality (up to 3 months without any shrinkage).

Arka Anamika showing less jassid infestation
Screening against root knot nematode resistance: Out of
20 germplasm screened, IIHR 359, IIHR 387 and 10-11-875
were highly resistant (0.3-1.0%) and IIHR 357, IIHR361,
IIHR362, IIHR363, IIHR364 and 11-1-50, moderately
resistant (1.1-3.5%) to gall index.
IIHR- 2013-64

IIHR-359 highly resistant
(Gall Index 0.1%)

IIHR- 2013+68 Modugodu Local

Development of gynoecious and parthenocarpic lines: Two
private varieties namely Silyan and Pune collection and a
public hybrid, Pant parthenocarpic gynoecious hybrid-2 were
broken. Selection carried out from segregating populations
for gynoecious and parthenocarpic traits and 3 sets of F4
population viz., IIHR-GY-436-4-8-18, IIHR-GY-435-2-8-25
and IIHR-GY-434-2-8-19 planted inside the polyhouse.

IIHR-360 Highly susceptible
(Gall Index >3.5% )

Interspeciﬁc hybridization: The interspeciﬁc cross between
C. hystrix and C. sativus was attempted. No germination
was observed in rudimentary seeds cultured in nutrient
culture media.

DNA ﬁngerprinting and characterization: Out of
5 deeply lobed lines, namely, IC-0598746, IC-0598747, IC0598748, IC-0598749 and IC-0598750, DNA ﬁngerprinted
and morphologically characterized. Two lines 10-11-594
(IC No. 0598749) and 10-11-875 (IC No. 0598750) were
found free from yellow vein mosaic virus.

French bean
Evaluation for resistance to rust and MYMV: Thirty nine
pole type breeding lines from crosses between IIHRPB-2, 3,
4, 7 (pole type) and IC-525236 & Arka Anoop (rust resistant)
and IIHR 231 (dark green and pencil podded) and Arka

Cucumber
Evaluation of elite lines: Out of 40 elite lines with check
Swarna Agethi evaluated during rabi, IC-613488 pt-2 found
promising for yield (10.30 kg/plot) with resistance to downy
mildew (17.66 PDI).
Development of gynoecious and
downy mildew resistant line:
Single plant selection pt-9 from the
50 BC1F4 segregating populations
derived from interspeciﬁc crosses
between wild species and cultivated,
a parthenocarpic line BC1F3 (PCU-1
x SM-12375) was found promising
for high yield (6.3 kg/plant). It was BC1F3 (PCU-1 x SM 12375)

IIHRPB-7 x IC-525236
39

IIHRPB-7 x Arka Anoop
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Arjun and Jade 5058 (MYMV resistant) were evaluated.
Ten individual plant selections were made based on dark
green, round and stringless pods with rust resistance. PDI
for rust ranged 3 to 40 whereas MYMV incidence was
not observed.

Crops. Arka Priya is a high yielding variety having 9-10
cm long pods with
8-10 green seeds.
Seeds are dark green
and sweet, suitable for
fresh market and also
freeze drying. It yields
9-10 t/ha in 90 days.
Arka Priya
Identiﬁcation
of
resistant source: Among sixty nine germplasm lines/
varieties evaluated for resistance to Fusarium root rot, 3
lines were highly resistant (1-10%), 17 were resistant (1130%), 39 were moderately resistant (31-50%) and 10 were
susceptible (51-80%) to root rot.

Evaluation for tolerance to stem ﬂy: Seven breeding lines
from crosses Arka Anoop x IC 525239 and IC 525235 x Arka
Anoop with high
yielding varieties
Arka Suvidha and
Arka Anoop as
checks. Pod yield
was maximum in
IC 525235 x Arka
Anoop-3 BS-1
(15.5 t/ha) and
stem ﬂy larvae
population lowest Stem ﬂy Resistant line (IC 525235
x AA)-3 BS-1
(2.5) compared to
14.0 in check.

Evaluation of lines against stem ﬂy incidence during kharif
showed highest incidence of stem ﬂy in IIHR 700 (14.25%),
and lowest in IIHR 671 (1.85%).

Dolichos
Identiﬁcation of resistance source to rust: Among 100
germplasm lines screened for rust resistance, IC 556817,
IC 556824, IIHR 146-IPS-1, IC 556863, IIHR 33- IPS-1,
IC 556743 and Arka Prasidhi were found resistant with
1-5% incidence.

Evaluation for tolerance to high temperature: Ten
breeding lines of the cross IC 525224 x IC 525239 along
with parents and high yielding varieties Arka Komal and
Arka Anoop were evaluated during summer. Breeding line IC
525224 x IC 525239-051-6 could withstand day
temperature up to 35oC
with maximum yield
(13.2 t/ha). The number
of pods/plant (30) and pod
yield were maximum in
IC 525224 x IC 525239- Heat tolerant IPS (IC 525224 x
10-1-6-1 (13.2 t/ha).
IC 525239)-10-1-6-1

IC 556756

Cowpea

IC 556736

556742

(dark green pod) (Deep pink pod) IC (Belt avarai)
Rust Resistant dolichos lines

Evaluation for rust resistance: Ten breeding lines from
cross VS-389, Pusa
Komal, Arka Suman
and Arka Samrudhi were
evaluated, IIHR-16 (VS
389 x Pusa Komal) 09-15-2-4 was early bearing
(50 days), pods borne
above canopy, were light
green, stringless and thin
podded (yield -19 t/ha).
(VS 389 x Pusa Komal) 09-1Garden Pea
5-2-4

Cluster bean
Evaluation of germplasm for yield: Among 34 germplasm
evaluated during kharif, Sathur Local recorded maximum
yield (1 kg/plant) followed by IVT-I-GR-18 (0.9 kg/plant)
whereas check variety Pusa Navbahar recorded a yield of
0.8 kg/plant.

At CHES, Bhubaneswar
Release of varieties by State Variety Release Committee,
Govt. of Odisha: Seven varieties of vegetable crops have been
released for Odisha by the State Variety Release Committee,
Govt. of Odisha. These are described here under.

Varietal notiﬁcation: A mid-season variety Arka Priya
resistant to powdery mildew and rust is notiﬁed for national
release (Zone I, IV and VIII) by 24th Central Seed Committee
on Crop standards, Release and Notiﬁcation of Horticultural

Arka Neelachal Shanti: It is developed through hybridization
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between spine gourd and
teasel gourd, naturally
pollinated, high yielding
(15-16 kg/vine) with
medium sized fruit
(20 g), moderately
tolerant to fruit borer,
anthracnose and downy
mildew.

harvesting starts at 65-70 days of planting. It is moderately
tolerant to anthacnose and yields 10-12 t/ha.
Brinjal
Arka Neelachal Shyama: It is an
early variety developed through
selection, suitable for rabi season.
Fruit is round and green with light
purple shade, weighing 190-200 g
per fruit. It is moderately tolerant Arka Neelachal Shyama
to Phomopsis blight and yields
34t/ha.

Arka Neelachal Shanti

Arka Neelachal Gaurav: An improved
teasel gourd variety developed through
selection. It has excellent culinary
properties with 30 to 35 g fruit weight,
round, soft seeded fruits, moderately
tolerant to anthracnose and downy mildew.
Yield is10 to 12 kg/plant.

Ivy gourd

3.2.3. Ornamental Crops
Tuberose

Arka Neelachal
Gaurav

Breeding dwarf varieties for landscaping: Intervarietal
hybridization was carried out involving Arka Sugandhi,
Bidhan-2, IIHR-10 and IIHR-5.

Arka Neelachal Kunkhi: An improved dual purpose
(salad/vegetable)
variety
developed through selection.
It yields 18-20 kg/vine (800850 fruits), fruit weight (23-25
g). The variety is moderately
tolerant to anthracnose, downy
mildew and Fusarium wilt. Arka Neelachal Kunkhi
Arka Neelachal Sabuja: A
high yielding (40-50 kg/vine)
variety developed through
selection with 900-1000 fruits
per vine, moderately tolerant to
anthracnose, downy mildew and
Fusarium wilt.

Evaluation of intervarietal hybrids: Out of 452 hybrids
from 11 cross combinations evaluated, 159 ﬂowered. Fifteen
hybrids with green tinge on ﬂower bud were selected for
further evaluation.
Evaluation of half-sib population: Out of 184 half-sib
population evaluated, ﬂowering was observed in 44 halfsibs. Six half-sibs with green ﬂower bud tinge were selected
for further evaluation.
Screening for resistance: Nine out of 30 accessions/varieties
screened, Arka Shringar, IIHR-2, IIHR-4, Variegated, Shringar
OP, Suarna Rekha, GK-T-C4, Calcutta Double and Bidhan
Jyothi were found tolerant to root-knot nematode. Accession
‘Variegated’ showed resistance to Phoma blight.

Arka Neelachal Sabuja

Gladiolus

Pointed gourd
Arka Neelachal Kirti: A high yielding
(15 to 20 kg/vine, 280-290 fruit/vine,
fruit weight-45to 55g ) variety developed
through selection moderately tolerant to
anthracnose, downy mildew and Fusarium
wilt.

Evaluation of hybrid selections: Fourteen hybrid selections
were found promising for ﬂower quality traits and wilt
resistance. The promising selections viz., IIHRG-3 (orangered group), IIHRG-4 (yellow group), IIHRG-6 (red-purple
group) and IIHRG-12 (purple-violet group) are at pre-release
stage were further multiplied.

Arka Neelachal

Screening for biotic stress: Fusarium culture of IIHR
was found to be more virulent than that of Solan. Of 16
lines screened for viruses, 9 showed two potyviruses
i.e. bean yellow mosaic virus and ornithogalum mosaic
virus. Arka Amar and Arka Gold varieties were relatively
less infested by thrips. In artiﬁcial screening against root
knot nematode, ﬁve IIHR varieties and ﬁve hybrid selections
were found to be tolerant.

Chilli
Arka Neelachal Prabha: A midseason variety developed through
selection suitable for both green and
red chilli. Fruits are medium long, ﬁrst

Kirti Arka Neelachal
Prabha
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Rose

fragrant components. IIHRP-7 recorded high anthocyanin
content (1486 mg/100g dry weight).

Breeding for cut ﬂower: Two advanced breeding lines
have been identiﬁed by VTIC for production of cut ﬂowers
in polyhouse. IIHRR 9-6 has been identiﬁed as Arka Ivory
and IIHRR 7-2 as Arka Pride. Arka Ivory is ideal for cut
ﬂower production under protected cultivation. It's ﬂowers are
creamish white in colour (white group, 155A). It’s potential
yield is 110 ﬂowers/m2 and is moderately resistant to mites
(<10) under polyhouse condition with artiﬁcial inoculation.
It has long ﬂower stalk (>60 cm) and good vase life
(10 days).

Resistance breeding for black spot and powdery mildew:
Of 58 genotypes screened, IIHRRs-1 and IIHRR 3-712 recorded least infestation (<10 PDI) of black spot.
IIHRR 13-4 was free from powdery mildew. Molecular
characterization for powdery mildew and black spot resistance
were attempted.
Micropropagation : Micropropagation of two cultivars viz.,
Arka Swadesh and IIHR-7 was initiated. Media comprising
of BAP and GA3 with and without NAA was most suitable
for multiple shoot induction and regeneration of elongated
shoots which have been shifted in rooting medium.

Arka Pride is cut ﬂower variety suitable for open ﬁeld and
protected cultivation. Flowers are orange in colour (orange
red group, 33A). Its potential yield is 120 ﬂowers/m2.

Carnation
Evaluation and multiplication of hybrid selections:
Of 3 new hybrid selections, IIHRCH 4 and IIHRCH 13
recorded stalk length (>55 cm) and ﬂower size (>7 cm).
One hundred and thirty eight plants belonging to 12 hybrid
selections were multiplied through terminal cuttings and
477 plants through in vitro nodal culture. Six Dianthus
chinensis lines were stabilized for ﬂower colour, ﬂower
form and plant type.

Arka Ivory

Screening for Fusarium wilt: Screening of 24 genotypes
for 2 isolates of Fusarium oxysporum f.pv. dainthi resulted
in identiﬁcation of 3 resistant genotypes viz., Praga, Whit
Dona and Gioele.

Arka Pride

Gerbera

Rose lines for loose ﬂower production: IIHRR11-2,
IIHRR 4-15-15 were found to be promising under open
ﬁeld condition. IIHRR 11-2 recorded highest shelf life
(6 days) and potential yield (25 tons/acre).

IIHRR 4-15-15

Hybridization and multiplication of hybrids: Hybridization
was carried out among 45 varieties in half-sib fashion. A
total of 207 individual seeds were raised in MS media. The
proliferated shoots were rooted in vitro and hardened. More
than 50 hybrids were evaluated for ﬂower quality traits
in initial trial, IIHR 15-7, IIHR3-4, IIHR6-18, IIHR2-1,
IIHR3-1 were found promising with varying degree of
tolerance to thrips.
Identiﬁcation of hybrid selections: Two hybrid selections
viz., Arka Ashwa and Arka Nesara were identiﬁed for release
by VTIC for growing under polyhouse with 50% shadenet.
The Arka Ashwa has double type ﬂowers with red purple
group 68D, developed through hybridization (half-sib)
between IIHR3 and mixed pollen of 10 varieties followed
by selection. It produces ﬂower diameter (10.85 cm), ﬂower
stalk length (61.06 cm), ﬂower stalk diameter (6.42 mm)
and 3.23 numbers of ﬂower/month/plant. Arka Nesara has
double type ﬂowers with red group 50A, developed through
hybridization (half sib) between IIHR1 and mixed pollen
of 10 varieties followed by selection. It produces ﬂower
diameter (10.43 cm), ﬂower stalk length (61.11 cm), ﬂower
stalk diameter (5.63 mm) and 2.89 numbers of ﬂower/

IIHRR 11-2

Fragrant roses: IIHRR 147 has been identiﬁed as 'Arka
Sukanya' by VTIC. It is a
fragrant variety with 0.22%
concrete yield in fresh ﬂowers,
highly ﬂoriferous and ideal for
garden display. It has potential
for aroma extraction and aroma
therapy. IIHRR 7-4, IIHRP-7,
Arka Sukanya
IIHRP-30, IIHRP-36 are other
fragrant lines evaluated for
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New novel ﬂower forms: Two novel ﬂower forms i.e. IIHRV1
(semi-double; NN155D, white group) and IIHRV2 (semidouble; N81A, purple violet group) have been developed
through individual plant selection from Arka Poornima
and Arka Violet Cushion, respectively. The ﬂower form
changed from Powderpuff (Arka Poornima) and Pompon
(Arka Violet Cushion) to semi-double type in IIHRV1 and
IIHRV2, respectively. The diameter of ﬂower head reduced
due to reduction in length of ray and disc ﬂorets which
makes it a novel ﬂower form which can be used as cut
ﬂower and ﬂoral decoration.

month. Both hybrid selections are suitable for cut ﬂower
and ﬂower arrangement.

Arka Ashwa

Arka Nesara

Chrysanthemum
Breeding for ﬂower quality traits: Out of 209 half-sib
lines, IIHR2-13, IIHR2-16 and IIHR5-9 recorded early
ﬂowering with attractive ﬂowers. Six half-sib lines viz.,
IIHR5-9, IIHR5-7, IIHR5-10, IIHR4-8, IIHR9-20, IIHR912 were evaluated with Arka Pink Star as check for pot
culture and IIHR4-8 found promising for pot culture for
3rd consecutive year. Half-sib selections viz., IIHR2-47 and
IIHR5-23 for ﬂower colour
and stellate ﬂower, IIHR6-6
for ultra dwarfness, early
ﬂowering and no pinch no
stake type and IIHR2-11B
for anemone type ﬂower
were developed and found
unique and is approved by
IIHR4-8
GAC for registration with
NBPGR, New Delhi.

IIHRV1

IIHRV2

Evaluation for shelf life and vase life: Maximum shelf
life was recorded in Arka Aadya (6.0 days) followed by
F1 hybrids 15-49, 15-52 and Arka Archana (5.5 days each)
out of 51 F1 hybrids and their parents evaluated. Maximum
vase life was recorded in 15-40 (12.3 days) followed by
15-36 (11.7 days).

Crossandra
Hybridization and mutation: Hybridization was performed
using 3 IIHR released varieties and cv. Local. Seeds of
cv. Local were mutated with 10, 20,30,40,50,100 KR. The
germination per cent decreased as dose increased and LD50
was at 50 KR. No change was observed in ﬂoret colour
among irradiated plants. Narrow leaves and retarded growth
was observed in induced mutants.

China aster
Breeding for cut ﬂower and bedding: A total of 51 F1
hybrids with 23 parents were evaluated for ﬂower quality
traits. The F1 hybrids 15-2, 15-12, 15-24 were found promising
for bedding and loose ﬂower, while 15-35, 15-38 and 15-53
for cut ﬂower, ﬂower form and ﬂower colour.

Marigold

15-35

15-38

Morphological characterisation of male sterile systems:
By transfering male sterility into different cytoplasmic
background, nine male sterile lines have been developed in
different colour groups. In yellow colour group, male sterile
lines have been developed under medium and tall height
categories. IIHR 2-2 (S), orange colour male sterile line was
found to result in male sterile
hybrids. IIHR 4-8 recorded
maximum carotenoid (1.4
g/100g dry petals) and lutein
content (11.4 mg/100g dry
petals) followed by IIHR
2-2(S) (1.1 g carotenoid
and 8.78 mg lutein/100g Male sterile line IIHR2-2(S)
dry petals).

15-53

Evaluation for cut ﬂower traits: Twelve pure lines
evaluated with check. 13-1-1, 13-3-1, 13-6-1 and 13-6-2
were found promising for long stalk, attractive ﬂower colour
and extended vase life. Individual plant selections viz.,
IIHRJ3, IIHRJ3-2 and IIHRG-13 were also promising and
unique for ﬂower colour, long ﬂower stalk and vase life.
These selections are approved by GAC for registration
with NBPGR, New Delhi.
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Anthurium

1.90%, respectively).

Multiplication and evaluation of hybrids: Eleven hybrids
were evaluated for quality,
most belonged to A. ornatum
origin with small size ﬂower.
Two were fragrant with big
spathe and small spadix.
Proliferation was achieved
through leaf and suspension
culture and 7 hybrids raised
Shoot proliferation
through tissue culture.

Screening for nematode: Among 10 hybrids screened for
root knot nematodes, Hy06-10 recorded gall index (3.3)
with moderate resistance to rootknot nematode.
Enhancing forskolin content : Optimization of production
of required plant material through hairy root cultures and
cell suspension cultures was attempted. A. rhizogenes
strain, presence of cefotaxime and auxins had the maximum
inﬂuence in enhanced production of hairy roots. However,
A. rhizogenes strain 532 was very virulent and resulted
in overgrowth while strain A. rhizogenes 2364 was more
amenable for transformation. Among the 3 auxins tried,
response of IBA was found to be the best. Cell suspension
cultures were generated from root calli.

3.2.4. Medicinal Crops
Mucuna sp.
Evaluation of advance breeding lines: Six advance
breeding lines were evaluated, among them long duration
lines viz., IIHR PS10-2 (L dopa content 5.38%, seed yield 336
g/plant, IIHR PS 16 (5.0% L dopa, 322 g seed yield/plant)
and IIHR PS 8 (4.85%, 295 g/plant) and medium duration
line IIHR PS 6 (L dopa 5.01%, seed yield 278 g) were found
promising. Elite selections IIHR Sel 2 (white seeded, long
duration and 4-4.5% L dopa), IIHR Sel 8 (black mottled
bold seed, medium duration and 3.5 to 4 % L dopa) and
IIHR Sel 3 (white bold seed, medium duration and 3.5 to
4.0% L dopa) recorded superior performance.

Induction of hairy roots upon transformation of
leaf explants of Coleus forskohlii by Agrobacterium
rhizogenes

High L dopa Selections: Selections with high L-dopa content
upto 6.3% isolated from different crosses with wild lines
having itchy trichomes as a male parent. The selections IIHR
12-6 recorded high L dopa content (6.30%) and IIHR 12-7,
12-6, 16-4 and 12-11 recorded higher L dopa yield/plant
(20.45, 18.88, 17.57 and 16.46 g/plant, respectively).

Centella asiatica
Polyploidy breeding: Polyploidy was attempted in the shoot
tips, roots and in vitro in superior variety Arka Prabhavi.
Colchicine treatment (0.01-0.05%) recorded 30-80% survival
with morphological variation. One morphological variant at
0.05% conc. was observed with respect to plant height, leaf
length, leaf breadth, number of stomata, stomatal length,
stomatal breadth and stomatal intensity.

Selections based on seed coat colour: Eight selections
with novel seed coat colour variants seed were evaluated
for seed yield and L-dopa content. Seed yield ranged from
270 to 330 g/plant and L-dopa content varied between
4.50 to 5.73%. The selections IIHR SC3 (195B), IIHR
SC6 (201A), IIHR SC5 (N199B), IIHR SC1 (dark red)
and IIHR SC7 (N200) (RHS colour code in parenthesis)
were found promising.

DNA Fingerprinting of Arka Prabhavi and Arka Divya:
Two identiﬁed varieties viz., Arka Prabhavi and Arka Divya
were ﬁngerprinted along with 14 other germplasm using
SSR markers.

Kalmegh

Coleus forskholii

Evaluation for biomass and andrographolide (AP) content:
Twenty six lines were evaluated for biomass and AP content
at 120 and 150 DAP along with check varieties CIM Megha
and Anand Kalmegh. The content and biomass was higher
at 120 DAP. Eleven lines exhibited higher AP content in
stem and 15 lines yielded more leaf AP content over check
at 120 DAP. At 150 DAP, 14 lines yielded more AP content
in leaf and 17 lines yielded more in stem.

Evaluation for root yield and forskolin: Among 8 good
tuberous rooted hybrids, Hy08-129 and Hy08-53 recorded
dry root yield/plant (64.66 and 61.7 g) (check K8 - 62
g/plant). Hy12-5, Hy08-53 and Hy08-129 recorded total
forskolin content of 2.00, 1.90 and 1.88%, respectively which
were at par with check K8 (2.00%). Hy06-5 and Hy08-55
recorded higher total forskolin content/plant (2.15% and
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3.3.

Crop Production

3.3.1

Fruit Crops

Mango


In mango, studies on inﬂuence of eight rootstocks
on the fruit yield and quality of cv. Totapuri revealed
that Olour was the most vigorous rootstock registering
maximum fruit yield of 56.0 kg per tree and Nekkare
was less vigorous with lowest fruit yield of 31.5
kg/tree compared to the scion grafted on its own open
pollinated seedlings giving 48.7 kg/tree fruit yield
during tenth orchard year.

Andrographolide content (%) in leaf and stem in 26 lines
of Kalmegh at 150 DAP
Evaluation of promising selections: Among 10 promising
selections, IIHR AP 19-7 and IIHRAP 32-1 recorded higher
dry biomass of 42 and 35 g/plant, respectively. AP 52-1,
20-4, 28-17 and 32-1 recorded higher leaf AP content ranging
from 4.42 to 4.91%.

Betelvine
Hybridisation and evaluation of hybrids: Flowering in
Meetha pan was recorded ﬁrst time at CHES, Hirehalli.
Among the hybrids evaluated, IIHR PBH06-4 (male hybrid)
found resistant to powdery mildew, produces higher leaf
yield (63 lakh/ha) compared to the local check Hirehalli
local (42.5 lakh/ha) with high proportion of allypyro catechol
(76.66%) in leaf essential oil. IIHR PBH06-11 (female
hybrid) had high methyl eugenol (14.95%) in leaf essential
oil. IIHRPBH 09-16 is a high yielding female hybrid (
90 lakh leaves/ha) with light green elliptic plagiotropic
leaves and has resistance to powdery mildew. From hybrid
progenies, IIHR BVON1 and IIHR BVON2 were isolated
for ornamental potted plants/hanging basket. They are bushy
with short plant height (27.25 cm and 41.0 cm) and very
short internodes (2.0 and 3.6 cm), petiole (3.35 and 3.9
cm) and more number of branches (11 and 6).

IIHRBVON 2

Field view of the mango rootstock trial

IIHRPBH 09-16
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Organic farming studies in mango (cv. Alphonso)
indicated that conjunctive use of manures (50 or 100%
RDF as FYM) and microbial inoculants (Azospirillum,
PSB, VAM, Bacillus sp and Pseudomonas sp) had
similar effect on vegetative growth, fruit yield and
quality. Maximum fruit yield of 56 kg/tree was
registered with 50% RDF as FYM + PSB.



As part of “National Innovations on Climate
Resilient Agriculture (NICRA)”, assessment of
mango production systems in Karnataka and Andhra
Pradesh revealed that the average land holding size
is 3.71 ha and is lesser in Karnataka compared
to Andhra Pradesh. Small farmers accounted for
58.2% among surveyed farmers (55). The mango
production system included intercropping of ragi
and pulses like horse gram, red gram, cowpea and
ﬁeld bean as well as mixed farming with dairy
as main enterprise among 73.3% of the mango
growers in the surveyed region.



Integrated farming system model for rainfed
mango was established with components such
as annual intercrops viz. pigeonpea, sweet corn,
cowpea, drum stick, sweet potato and ﬁnger millet,
in situ rain water harvesting, border planting of
Glyricidia and low cost vermicomposting unit in
one ha area.
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on both ‘Y-shaped trellis system’ (YSTS) with 6
cordons and ‘vertical trellis system’ (VTS) with 4
cordons, which were compared with conventional
open centre training system (OCTS). However,
the number of fruiting terminals were same. The
canopy was regulated through annual pruning
in June –July, whereas ﬂowering was regulated
by paclobutrazol (0.25g a.i./m canopy spread).
Minimum light interception, tree volume, leaf
area index (2.94), better light distribution inside
the canopy and maximum intensity of productive
shoots (76.3) were noticed with YSTS. Maximum
yield (14.8 kg), proportion of standard fruit (≥
200g), better skin colour, pulp content (71.4%) and
low incidence of jelly seeds disorder (5.7%) were
also recorded with YSTS. The infestation of mango
hopper and mealy bug was signiﬁcantly lower
in trellising system. Initial results indicated that
trellising in mango may be an important training
system to achieve high productivity under high
density planting and is amenable to horticultural
operations such as pruning, plant protection
measures, cultural practices and harvesting.

Mango + sweet corn + pigeonpea intercropping system



Optimum soil volume wetting: Drip irrigation
in mango at 30%, 50% and 70% of the soil
wetted volume did not inﬂuence the fruit yield
signiﬁcantly in the ﬁrst year. Maximum fruit yield
was recorded with 70% soil volume wetting (23.0
kg/tree) followed by 50% (19.4 kg/tree) or 30%
soil volume wetting (13.3 kg/tree). However, the
water use efﬁciency was higher with 30% (41
kg/ha.mm) followed by 50% (31 kg/ha.mm) and
70% soil volume wetting (29 kg/ha.mm).

Mango trained on
Y-shaped training system



Flower induction: Application of paclobutrazol
(PBZ) at lower dose (0.25g a.i./m canopy spread)
increased the ﬂowering intensity in 6-12 year old
mango trees without affecting vegetative growth at
CHES, Bhubaneswar. Higher dose of PBZ (0.751.0 g a.i./m canopy spread) severely affected the
vegetative growth with reduced leaf size, shoot
length and internodal length. The intensity of
panicle compaction was as high as 34% when PBZ
was applied at higher rates (0.75-1.0 g). Leaf N
and Ca showed increasing trend whereas P and
Zn showed decreasing trend with application rate
of PBZ. Soil application of PBZ through collar
drench and ring method was effective. Microbial
population decreased with PBZ application. The
residues of PBZ in soil persisted for 4-5 months
at 0.25g a.i./m canopy spread but no residue was
detected in immature and mature fruits.



Jelly seed formation: The incidence of the jelly
seed disorder was signiﬁcantly reduced to about
7% in treated samples compared to control (54%)

Mango (cv. Raspuri) bearing under 30% soil wetted volume



Physiological interventions to induce early
and regular ﬂowering in Alphonso mango: An
environmentally-safe protocol developed under
NICRA project for induction of synchronized
ﬂowering was tested for induction of early and
regular ﬂowering in Alphonso mango. The results
indicated positive outcomes with regard to induction
of ﬂowering. Flowering was advanced by 1 to 2
months depending on the tree age, physiological
status and previous year’s yield status. The trees
that ﬂowered in the previous years have ﬂowered
again this year indicating that the protocol has
induced regular ﬂowering also.



Assessment of trellising: At CHES, Bhubaneswar,
mango var. Arka Neelachal Kesari was trained
46
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in Amrapali mango due to preharvest treatment on
60% mature fruits with spray formulation at CHES,
Bhubaneswar. Biochemical studies revealed that
the treatment essentially led to the synthesis of very
long chain fatty acids (VLCFAs) in seed followed
by the rapid production of ABA and an increased
synthesis of germination- inhibiting phenolic acids
besides, the build up of higher calcium. All these
factors inhibited seed germination and thereby
regulated the activities of pectinolytic enzymes
in pulp to prevent the rapid degradation of pectin.
Thus, preharvest treatment with the formulation
prevented jelly seed formation, provided ﬁrmness
to pulp and ensured longer shelf life with enhanced
nutritive and health promoting properties.



Irrigation at 100% CPE retained higher soil
moisture (14.23%) than 50% (12.58%) and 75%
CPE (13.64%). The branching and plant girth
differed signiﬁcantly and irrigation throughout
crop phenophases recorded signiﬁcantly better
branching (4.60/plant) than pre-ﬂowering (3.9)
or post-ﬂowering treatments (3.7). Post ﬂowering
irrigation resulted in signiﬁcantly higher mean
fruit weight (94.1 g) than pre-ﬂowering irrigation
(76.6 g). Among irrigation levels, replenishment of
50% evaporation gave signiﬁcantly higher water
use efﬁciency (61.11 kg/ ha.mm).



Standardization of spacing and pruning: A
spacing of 2.5m x 1.25m was found optimum
for HDPS and crop canopy could be regulated
with 70% pruning intensity in winter. Winter
(December) and summer (May) pruning enhanced
ﬂushing and fruit set, reduced fruit drop and
improved fruit quality in terms of TSS and vitamin
C. However, winter pruning with 70% intensity
had signiﬁcant inﬂuence on improving ambe bahar
whereas summer pruning failed to improve the
mrig bahar.



Branch bending for crop regulation: In East
coast humid tropics, branch bending during
summer and winter contained the shoot growth,
improved ﬂushing and ﬂowering and was effective
in enhancing fruit yield of rainy and winter crops,
respectively. Branch bending in January recorded
highest fruit yield during rainy season whereas
bending in May recorded highest fruit yield in
winter.

Guava



Improving water use efﬁciency in rainfed
guava: Field trial to assess the feasibility for water
harvesting and recycling in guava indicated that
it is feasible to harvest the runoff water from the
same cultivated guava plot. The receipt of 75
mm rainfall for 3 consecutive days during summer
ﬁlled the farm pond (15.25 m length x 3.5 m width
x 1.5 m depth) with total storage of 80,060 litres
and mean storage efﬁciency of 30.5%.

Grapes

Water harvesting from the catchment of guava ﬁeld and
recycling for protective irrigation





Polythene mulching (100 gsm) in guava registered
higher number of fruits (314 per plant) and
yield (24.3 kg/plant) but fruit yield did not vary
signiﬁcantly among mulches. Mulching resulted in
59.8% higher yield of 15.2 t/ha over no mulching
(9.51 t/ha) in guava. Pooled 2-yr data indicated that
polythene mulching recorded 33.3% higher fruit
yield than control. Application of enriched coir
pith recorded overall yield advantage of 38.4 %
in terms of signiﬁcantly higher number of fruits/
plant during ﬁrst year. Polythene mulching in
basins retained signiﬁcantly higher soil moisture
during different periods of the year than control
(no mulching). Enriched coir pith mulching of
10cm height was also found good for soil moisture
retention.
47

Berry thinning, bunch covering, ethrel application
and basal leaf removal in different combinations
were tried as part of canopy management practices
in Red Globe and Crimson Seedless grapes in 2016.
The combination of berry thinning at 8-10 mm
stage+ethrel application+basal leaf removal (T5 and
T6) at veraison stage produced good quality bunch
in terms of berry diameter and berry length, TSS,
anthocyanin content. Bunches were less compact
compared to control and other treatments without
berry thinning. The treatments (T1, T3 and T8)
without ethrel application produced good quality
bunch in terms of bunch and berry weight but could
not attain uniform colour. The treatment T2 produced
uniform colour due to ethrel application but the bunch
was too compact with less bunch and berry weight
without berry thinning and leaf removal.
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quality parameters in Red Globe and compared
with manual berry thinning at 8-10 mm stage (T6)
and untreated control (T7). The average bunch
weight, berry diameter and berry length was
highest on vines sprayed with caffeine and olive
oil. Bunch compactness was highest on control
vines with least bunch weight. Copper sulphate
and hydrogen cyanamide produced loose clusters
with good bunch weight, but scorching of rachis
was observed due to toxicity.
Rootstocks and graft compatibility in grapes


The graft compatibility in Red Globe grapes on
different rootstocks viz., Dogridge, 110R, SO4,
Freedom and 66-4 was studied in comparison with
Crimson Seedless grafted on same rootstocks. In
Red Globe, maximum graft success was recorded
at 120 days after grafting on 110R (68%) followed
by 66/4 (51%). The graft success was about 41% on
Dogridge. The success was least on SO4 root stock
(18%). Similarly in Crimson Seedless, the success
was highest on 110R and 66/4 (65%) followed by
Dogridge (55%).



In Red Globe, stock scion ratio of 0.92 and 0.78
was recorded on 110R and Dogridge, respectively.
In Crimson Seedless, stock scion ratio of 0.90
was recorded on Dogridge and 110R. Vascular
connection of rootstock and scion was good in
Crimson Seedless at 120 days after grafting.
Vascular connection was smooth for Crimson
Seedless than for Red Globe on Dogridge, but due
to slow process of vascular connection in Dogridge,
growth rate was very slow and sometimes resulted
in incompatibility at later stages.



The inﬂuence of different sources of potassium
viz., potassium sulphate (K2SO4) and potassium
nitrate(KNO3) and method of application (soil
application and fertigation) was studied in 13-yr old
vines of Sharad Seedless grape. At forward pruning,
maximum pruning weight was recorded with 40%
fertigation of KNO3+60% soil application of K2SO4
(4.40 kg) while least was in 40% fertigation NPK
(19:19:19)+60% soil application of K2SO4 (3.45
kg). Signiﬁcant higher percent of fruitful canes

Effect of canopy management practices on bunch quality of
Crimson Seedless grapes





In Crimson Seedless grapes, shoot pinching was
done at 3rd, 4th and 5th leaf along with control
(unpinched shoots) after back pruning at 35-40
days to study its effect on fruitfulness. Total leaf
area was highest on straight canes (4094 cm2).
The percentage of fruitfulness (69) was maximum
in shoots pinched at 5th leaf followed by shoots
pinched at 4th leaf (53). The fruitfulness was lowest
in shoots pinched at 3rd leaf (29%).
Three different concentrations of GA3 viz., 5 ppm
(T1), 7.5 ppm (T2) and 10 ppm (T3) were sprayed
during pre-bloom stage and rachis elongation of
Crimson Seedless grapes compared with unsprayed
control (T4). Pre-bloom spray of 5 ppm GA3
produced less compact bunches with maximum
bunch weight (519 g), berry weight (4.92g), berry
length (25.85 mm) and TSS (18.580B) while
spraying of 7.5 ppm and 10 ppm GA3 produced
good quality bunches with average berry weight
and less TSS. The bunches without GA3 spray
produced very compact clusters with less bunch
weight (433 g), berry weight (3.98g), berry diameter
(16.87 mm) and berry length (22.57 mm).

Effect of different concentrations of GA3 on bunch quality in
Crimson Seedless grapes



Different ﬂower thinning chemicals viz., 0.5%
olive oil (T1); 0.3% caffeine (T2); 0.1% hydrogen
cyanamide (T3); 0.1% dinitro ortho cresolate (T4)
and 0.5% copper sulphate (T5) were sprayed during
full bloom stage for improving bunch and berry
48
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effect on number of buds and leaves per sprout,
but had signiﬁcant effect on shoot length and
total number of leaves per plant. The diameter
of rootstock and graft union was maximum on A.
glabra L. rootstock and was signiﬁcantly lower in
A. squamosa L. cv. Balanagar. The ratio of graft
union /rootstock diameter was signiﬁcantly higher
on A. glabra L. rootstock indicating its potential
as dwarﬁng rootstock.

(55.85) and bunch numbers (42) were recorded
in 40% fertigation (K2SO4)+60% soil application
(K2SO4). Total phenolic content in leaves was
highest in 40% fertigation NPK (19:19:19)+60%
soil application of K2SO4 (2.35 mg/g FW) that also
recorded less incidence of downy mildew infected
vines (12.5%). Yield levels were at par among 40%
fertigation (K2SO4)+60% soil application (K2SO4),
40% fertigatio (KNO3)+60% soil application
(K2SO4) and 40% fertigation (19:19:19)+60% soil
application (K2SO4).
Pomegranate





The performance of pomegranate raised through
tissue cultured plants was better in terms of yield and
number of fruits/ha than grafts on Daru rootstock
and cuttings. Gas exchange parameters vis., rate
of photosynthesis, transpiration and stomatal
conductance were high with Methyl Jasmonate
(100-200 ppm) in ﬂowering stage whereas these
were high with PBZ in fruit set stage.
Uracil and CCC combination increased the fruit
weight (197.5g) and volume (188.5cc) and reduced
the juice acidity (0.70%). Yield was maximum with
uracil (50 ppm). In grafted plants, nitrobenzene
(2 ml) resulted in higher yield (9.01 t/ha). During
ﬂowering stage in air layers, parameters like
photosynthesis rate, transpiration and stomatal
conductance were high with PBZ but these
parameters were at peak with nitrobenzene in
fruiting stage.



Canopy Management: Studies on intensity (25, 50
and 75% of previous season shoots) and time (60,
75 and 90 days after harvest) of pruning in Arka
Sahan indicated that shoot emergence was more
with earlier(75d) and intense pruning and ﬂowering
was more intense in earliest (60d) pruning. The
last harvest date was advanced in early pruning
(60d) as well as with severity of pruning.



Integrated nutrient management (INM):
Vegetative growth, fruit set, fruit yield and fruit
quality of 6 year old plants of cv. Arka Sahan were
unaffected by different treatment combinations of
fertigation and INM in ﬁrst year. The fertigation
treatments recorded higher population of soil
microorganisms than non-fertigated treatments.
Highest populations of microorganisms were
recorded for the treatment involving 100% RDF
+ biofertilizer consortium in 10 kg FYM per
plant.

Fig



Rootstock Studies: Poona and Brown Turkey
rootstocks raised from rooted cuttings were grafted
in situ with Deanna, Excel and Conadria scion.
The graft success was 89% in case of Deanna
on Brown Turkey and Excel on Poona and 44%
in case of Excel on Brown Turkey with all other
combinations giving 66 to 77% success. Initial
vigour of all the three scions was more on Brown
Turkey than on Poona rootstock.

Papaya



Partial root drying irrigation: Signiﬁcantly
higher water productivity (23.7 kg/m3) was
obtained by scheduling the irrigation at 40%
evaporation replenishment through shifting of
laterals at fortnightly interval with saving of water
(1285m3/ha) and water use efﬁciency of 237.4
kg/ha.mm. Soil moisture was higher in the drier
side with the shifting of the laterals at fortnightly
intervals compared to ﬁxed laterals or normal drip
irrigation.



Optimisation of soil volume wetting in papaya:
Different levels of soil volume wetting (30%.

Annona



Rootstock studies: The studies on standardization
of in situ grafting technique in custard apple
indicated that initial graft success was maximum in
Annona glabra L. (86%) followed by A. squamosa
L. cv. Balanagar (82%) and Arka Sahan hybrid
(70%), but it was less in A. muricata L. (54%)
and the percentage of grafted material success
was similar. Use of different rootstocks had no
49
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50% and 70%) had signiﬁcant inﬂuence on the
fruit number per plant. Normal irrigation at 70%
Ep with wetting of 100% soil volume recorded
signiﬁcantly higher number of fruits (8.3/plant)
than 30% (5.16/plant) of the soil volume wetting.
The interaction between plant spacing and levels
of soil volume wetting effect was signiﬁcant.
Signiﬁcantly higher fruit yield (8.79 kg/plant) was
recorded in recommended spacing of 1.8m x 1.8m
with 70% soil volume wetting (27.1 t/ha). The
overall fruit yield was signiﬁcantly higher (27.3
t/ha) with closer plant spacing (1.5m x 1.5m) than
1.8m x 1.5m (16.9 t/ha) and 1.8m x 1.8m plant
spacing (15.7 t/ha).


glycine betaine and spermine in CO-4 and Arka
Prabhat towards water stress.
Sapota


Fruit based mixed cropping system in Sapota: The
root activity and distribution at 0.8m of soil depth was
51-68% and 5-32% at a distance of 1m and 2m from tree
trunk, respectively, across the treatments. Soil moisture
distribution was maximum (3.6%) at 0.5m and was
lesser (2.6%) at 2.5 m indicating that maximum root
zone activity was between 1.5m to 2.5m. The PAR
intercepted ranged between 79.37 to 86.63% by the
canopy and 13.37 to 20.65% below the canopy.

Aonla

Water use efﬁciency was higher with closer spacing
of 1.5m x 1.5m under 30% soil volume wetting
(68.39 kg/ha.mm) that differed signiﬁcantly from
rest of the treatment combinations except with
combination of 1.5m x 1.5m and 50% of soil
volume wetting (53.84 kg/ha.mm).



Earliness in fruit maturity under eastern tropical
region: Fruiting behaviour of aonla was evaluated
at CHES Bhubaneswar with respect to ﬂowering
pattern, fruit maturity, yield and fruit quality.
Aonla has long ﬂowering duration (51-85 days),
relatively short post-fertilization fruit dormancy
(30 days) and fruits took about six months to
attain maturity. Among different varieties, NA 7
and Krishna were found most promising for above
traits but TSS (10-11°B) and vitamin C content
(300-400 mg/100g) were relatively less compared
to that in subtropical regions.

3.3.2 Vegetable crops
Papaya in bearing stage at 1.5 x 1.5 m spacing with 50% soil
volume wetting



Studies on salinity and drought stress: NaCl
induced salinity (200 mM NaCl) increased sucrose
phosphate synthase (SPS) and acid invertase (AI)
activities and trehalose content in papaya cultivars.
The SPS and AI activities were high in cv. CO-4 and
trehalose content was high in cv. Arka Prabhat. Sucrose
synthase and amylase activities were not inﬂuenced
signiﬁcantly by the salinity treatment. Zinc treatment
(ZnSO4 25 mM) before NaCl treatment reduced the
adverse effects of salinity on stem girth, shoot dry
mass, chlorophyll content, leaf water potential and
gas exchange parameters like photosynthesis rate and
stomatal conductance.



Water stress signiﬁcantly inﬂuenced the content of
glycine betaine, polyamines and total amino acid in
papaya cultivars. Arka Prabhat and CO-4 cultivars
showed better stress tolerance compared to other
varieties. The concentrations of free amino acids
showed variable increase with induction of water
deﬁcit stress. The percent contribution of different
osmolytes towards osmotic adjustment revealed
high contribution (3.62-1.68%) of alanine, arginine,

Tomato



Water productivity and nutrient management:
Studies on nutrient scheduling of 150:120:150 kg
NPK/ha through drip fertigation in 2016 indicated
that fruit yield was maximum (94.1 t/ha) with
application of NPK at 20:30:20, 30:30:20, 30:20:30
and 20:20:30 ratios at vegetative, ﬂowering and
fruit development, harvesting and late harvesting
stages, respectively. This was followed by nutrient
schedule of 30:30:20, 30:30:20, 20:20:30 and
20:20:30 (83.51 t/ha). Application of higher potash
during third and fourth growth development stages
resulted in better fruit size before and after fourth
harvest. Soil application of nutrients resulted in
lower yield and yield parameters.

Chilli and Bell pepper
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Organic farming: Integrated nutrient management
(INM) recorded better growth and yield attributing
characters than organic treatments in chilli (Arka
Meghana F1 hybrid). Integrated nutrition recorded
higher dry chilli yield of 2.74 t/ha than organic
nutrition alone (1.21 to 2.23 t/ha). Recommended
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fertilizer dose was 180:100:150 kg N:P2O5:K2O.

English cucumber

Mulches: Use of embossed silver black mulch
(25 micron) recorded signiﬁcantly higher number
of fruits per plant (50.17) than other treatments
except the silver black multilayer mulch (30
micron) in chilli (cv. Arka Khyati). Different types
of polyethylene and organic mulches resulted in
15-86% higher green chilli yield (15.72 to 25.39 t/
ha) than non-mulched crop (13.62 t/ha). In general,
higher green chilli yield was recorded with silver
black reﬂective polyethylene mulches irrespective
of thickness and other qualities.



Organic farming: Conjunctive application of 50 t
of FYM/ha as basal + Jeevamrutha + Panchagavya
+ AMC registered an yield level of 74.2 t/ha in a
period of 120days in English cucumber (Multistar
Rz) under naturally ventilated poly house.



Optimizing Water Productivity and Nutrient
management: In a naturally ventilated polyhouse,
irrigation at 0.6 Epan during December to March
recorded highest yield (73.4 t/ha), but did not differ
signiﬁcantly with 0.4, 0.3 and 0.8 Epan. Irrigation
at 1.0 Epan signiﬁcantly reduced the yield (60.1
t/ha).

Brinjal



Bitter gourd:

Water productivity and nutrient management:
The fertigation with water soluble fertilizers in
brinjal (Arka Anand hybrid and Arka Harshita
variety) resulted in higher yields than soil
application. Bi-weekly application of 100% NPK
(150:125:150 kg/ha) as water soluble fertilizers
has resulted in higher yield (65.95t/ha) followed
by weekly application of 100% NPK (60.76 t/ha)
in hybrid Arka Anand. Similar trend was noticed
in variety Arka Harshita with yield levels of 51.87
and 49.42 t/ha. Soil application of nutrients resulted
in lower yields in both the cultivars.



Organic farming: Among 4 levels of N
substitution through FYM (25, 50, 75 and 100%),
recommended FYM, conventional practice (25 t
FYM/ha+recommended NPK), recommended NPK
(100:80:100 kg/ha) and safe production, maximum
yield was observed with substitution of 100% N
through FYM (28.87 t/ha) for Palee F1. This was
followed by substitution of 75% N through FYM
(26.84 t/ha) and integrated system (26.83 t/ha).
The yields in organic treatments ranged from 21.53
to 26.28 t/ha. Inorganic NPK recorded a yield of
19.19 t/ha.



Water Productivity and Nutrient management:
Bi-weekly fertigation of 100% NPK (100:80:100
kg/ha) as water soluble fertilizers resulted in
signiﬁcantly higher yield (26.18 t/ha) than other
treatments except weekly fertigation of 100% NPK
in Palee F1 (24.9 t/ha). Soil application of nutrients
recorded lower yield than all the treatments (20.1
t/ha).

Onion



Tolerance to water logging: Water logging at post
bulb formation stage resulted in higher bulb weight
(56.2 - 57.5g) than other treatments during Kharif,
2016. Similarly, impounding or water logging at
this particular stage resulted in higher weight for
small and big onion bulbs. Water logging for three
days at vegetative stage recorded highest percentage
of bulb weight loss (41%) after three months of
storage at room temperature. Minimum weight
loss (22.5%) was observed in single day treatment
of water logging at bulb formation stage. Water
logging affected the bulb yield at bulb formation
stage (19.0 t/ha) than vegetative (22.5 t/ha) and
post bulb formation stages (21.8 t/ ha) in onion
grown in red sandy loam soils. Control (no water
logging) recorded bulb yield of 27.10 t/ha.

Bottle gourd:



Muskmelon



Precision farming: Muskmelon hybrid transplanted
during February recorded signiﬁcantly higher growth
characters and yield (34.9 t/ha) under precision
farming practices which included drip irrigation,
polyethylene mulching, fertigation and foliar nutrition
system against conventional practice (15.9 t/ha).
51

Organic farming: Among 4 levels of N substitution
through FYM (25, 50, 75, 100%), recommended
FYM, conventional practice (25 t FYM/ha +
recommended NPK), recommended NPK and
safe production, plant growth parameters such as
vine length (285.3 cm), fruits per plant (5.60) and
fruit weight (854.0 g) were higher with integrated
nutrient management which also gave signiﬁcantly
higher yield ( 44.0 t/ha) than all other treatments.
100% N substitution through FYM also gave
similar yield (42.6 t/ha). Chemical fertilizers used
alone registered lower yield level of 33.57 t/ha.
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to leaf, stem and ﬂower was 52%, 37% and 10%
of the total biomass (1326 g) respectively. The
nutrient removal was estimated at 23g N, 8g P2O5,
26g K2O, 22g Ca and 3g Mg. In IIHR 7-2 (Arka
Pride), the biomass accumulation in 120 ﬂower
stalks/m2 was lower (907g) than other cut ﬂower
varieties and nutrient removal was also less (19g
N, 6g P2O5, 21g K2O, 12g Ca and 3g Mg). In
polyhouse condition, the nutrient uptake order
in all three cut ﬂower cultivars was in the order
N>K>Ca>P>Mg>Fe>Mn>Zn.

Organic farming: The recommended fertilizer
dose was 63:100:75 kg/ha of N: P2O5:K2O. In Arka
Suvidha variety, integrated nutrient management
recorded signiﬁcantly higher yield of 17.7 t/ha
followed by safe production (16.8 t/ha) and 100%
N substitution through FYM (16.1 t/ha).

3.3.3 Ornamental crops
Chrysanthemum



Irrigation and nutrient scheduling: In
Aishwarya variety, irrigation scheduling at 0.8
ER at all phenophases and nutrient scheduling of
75:112.5:75 kg NPK/ha (75% RDF) at vegetative
phase (40:20:20% NPK), bud phase (30:40:40%
NPK) and ﬂowering phase (30:40:40% NPK)
produced maximum ﬂower yield (364.79 g/ plant).
The photosynthetic rate of 12.30 µmolm-2s-1,
transpiration rate of 6.03 millimol m-2s-1 and
stomatal conductance of 0.16 mol m-2s-1 were
recorded in this treatment. Shelf life of 4.6 days
was registered with the same irrigation and nutrient
regime in 150 gauge polyethylene package under
room conditions (temperature of 24-28oC and RH
of 56-68%).



3.3.4 Medicinal Crops
Centella



Gerbera



In Julia variety, irrigation scheduling at 0.8 ER
during vegetative and ﬂowering phases and nutrient
scheduling of 75% RDF (11.25:7.5:22.5 g NPK/
m2/month) at vegetative phase (40:25:25% NPK)
and ﬂowering phase (60:75:75% NPK) produced
maximum number of ﬂower stalks/plant/month
(2.56) with maximum ﬂower diameter (10.46 cm).
Physiological parameters i.e., photosynthesis rate
(9.13 µ mol m-2 s-1), transpiration rate (3.66 millimol
m-2 s-1) and stomatal conductance (0.23mol m-2s-1)
were recorded in this treatment. Vase life of 7.6
days was obtained with this irrigation and fertilizer
regime under room conditions in distilled water
(temperature 24-28oC and RH 56-68%).

Two varieties of Centella asiatica (Arka Divya
and Arka Prabhavi) were evaluated under open and
50% shade with graded doses of nitrogen through
FYM and RDF. There were signiﬁcant differences
in growth and yield due to different treatments.
Arka Divya produced maximum fresh and dry
herbage yield (cumulative yield of two harvests)
of 4130.5 and 652.6 kg/ha with application of
recommended FYM (5 t/ha)+RDF (100:60:60 NPK
kg/ha) followed by recommended FYM (5 t/ha)+
125% of recommended N through FYM (fresh
and dry herbage yield of 3630.6 and 573.5 kg/ha)
under open condition. Dry herbage (recommended
FYM (5 t/ha)+RDF) contained active principles,
madecassoside, asiaticoside, madecassic acid,
asiatic acid and total triterpenes content of 3.405,
1.335, 0.036, 0.04 and 4.48%, respectively with a
total yield of 29.3 kg/ha.

Kalmegh



Rose



Screening of rose genotypes for salinity
tolerance: Among the ten genotypes screened,
Natal Brair was found to be the most tolerant to
salinity (26.99 dSm-1 for a period of 24 hours)
followed by Rosa indica.

Nutrient removal in rose genotypes: The nutrient
removal for IIHR rose lines was quantiﬁed based
on biomass partition, nutrient accumulation and
average reported yields. At reported yield level
of 145 ﬂower stalks/m2 in Arka Swadesh, the
total biomass removal of 1312 g and the uptake
of N, P, K, Ca and Mg was 29, 9, 27, 17 and 3 g,
respectively. At yield level of 110 ﬂower stalks/ m2
in IIHR 9-6 (Arka Ivory), the biomass partitioning

Effect of water stress on kalmegh: Physiological
and biochemical responses under water stress were
studied in kalmegh (Andrographis paniculata).
Water stress was imposed to plants at 50 DAT,
80 DAT and 110 DAT for different durations (3,
6, 9 and 12 days). Signiﬁcant increase in total
andrographolide content was observed after 6 days
of stress in both 50 DAT and 80 DAT plants, but not
much effect was observed in 110 DAT plants.

3.3.5 Mushroom
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Three substrate combinations and two strains of
Pleurotus eryngii were evaluated and the biological
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efﬁciency of Pleurotus eryngii (king oyster) was
higher in substrate combination of 90% paddy
straw powder+10% cotton waste. The biological
efﬁciency (BE) was higher after 60 days of spawn
running as compared to 30 days.


Evaluation of 18 species of mushrooms indicated
presence of all 20 amino acids with higher
quantity of isoleucin, tryptophan, asparagine
and phenylalanine. Mineral analysis showed that
mushrooms are rich in nitrogen, iron, zinc and
selenium.



Nutrient distribution in young and old leaves of
mango at ﬂowering stage: Calcium concentration was
considerably higher in mature and completely developed
leaves in all the 14 mango cultivars at ﬂowering stage,
while manganese and iron contents were relatively higher
in young shoots. Higher manganese concentration in
leaves might lead to toxicity, which is one of the major
limiting factors for growth and development of fruit
in mango. Therefore, foliar application of manganese
containing micronutrient mixtures is not desirable in
areas with high levels of soil manganese.



Nutrient management module for high density
guava: A ﬁeld experiment was initiated in 2017
to evaluate the effect of nutrient management
modules on growth, yield and fruit quality of
the guava (cv. Arka Kiran) under high-densityplanting system (3m x 2.5m and 2m x 1.5m) in
the strip plot design. The treatments comprised
of two planting densities as main plots and eight
nutrient management modules as sub-plots.



Isolation of Actinobacteria from pomegranate
rhizosphere of arid region: About 160
actinobacterial isolates were obtained using
rhizospheric soil samples collected from
pomegranate orchards in arid regions of Bengaluru,
Chitradurga and Davanagere districts of Karnataka,
Anantapur district of Andhra Pradesh and Parbhani
district of Maharashtra. These isolates were
screened for their inhibitory activity against the
bacterial blight pathogen Xanthomonas axanopodis
pv. punicae by the dual culture technique. Thirtytwo isolates were found to inhibit the growth of
the pathogen with inhibition zones ranging from
0.52 to 3.30 cm. Thirty-ﬁve isolates were able to
solubilize Tri Calcium Phosphate (TCP) under in
vitro conditions.



Spatial analysis and nutrient contour maps
for pomegranate: Geo-statistical parameters and
semi-variogram models were developed for leaves
of healthy and unhealthy pomegranate plants that
were sampled in a grid. The preliminary studies
indicated that the N concentration in leaf was
positively related to healthy plants. The nugget to
sill ratio in soil showed higher spatial dependence in
healthy plants compared to unhealthy plants. Most

King Oyster mushroom Pleurotus eryngii
3.3.6. Soil Health Management
Fruits



Evaluation of foliar application of IIHR Mango
special: An experiment was conducted to study
the effect of IIHR mango special on performance
and yield of ﬁve mango cultivars. The yield of
mango cultivars varied widely and signiﬁcantly
with foliar application IIHR mango special. The
variety Alphonso consistently recorded higher yield
in all the ﬁve years. Banganapalli and Amrapalli
recorded narrow yield differences.



Leaf nutrient concentrations in mango cultivars:
The nutrient status and maturity of terminal shoots
is closely associated with ﬂoral stimulus in mango.
The concentration of nitrogen, potassium and
calcium was maximum in ﬂoral shoots at vegetative
and ﬂowering stage but reduced during marble and
maturity stages. Maximum phosphorus content
was observed at marble and maturity stages.

53
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of the micronutrients exhibited low relationship
with disease incidence and Mo was marginally
higher in healthy plants. The ratio of B/Ca was
wider in unhealthy leaves compared to that in
healthy leaves.

Zucchini cultivation on Arka Fermented Cocopeat under
protected condition



Vegetables



Soilless cultivation of zucchini on Arka
Fermented Cocopeat (AFC): Production
technology for the soilless cultivation of zucchini
hybrid champion on AFC under open and protected
conditions has been standardized. The provision
of 168 ppm N-NO3, 16 ppm P and 189 ppm K per
plant recorded highest fruit length (24.12cm), fruit
girth (44.4mm), fruit weight (335.6g) and yield
(5.71 kg/plant and 71.39 t/ha) under open as well
as protected conditions. Zucchini plants raised on
AFC registered maximum plant height (54.7cm),
stem diameter (35.2mm), number of leaves (39.3),
total plant dry biomass (139.8g/plant), number
of fruits (16.8), fruit length (23.2cm), fruit girth
(42.9mm), fruit weight (315.4g) and yield (5.27
kg/plant and 65.8 t/ha) as compared to that in soil
(3.70 kg/plant and 46.3 t/ha).

Preparation of boundary maps for okra, onion
and peas: Generation of a database on soil
micronutrient status especially for delineation of
micronutrient deﬁciencies and superimposing the
speciﬁc crop area is imperative for prioritizing the
fertilizer needs of the fruit and vegetable crops.
Based on the published data the state and district
wise boundary maps were prepared for okra, onion
and peas.

 Preparation of micronutrient delineation
maps for okra, onion and peas: Information on
deﬁciency/sufﬁciency status of micronutrients in
soils (district-wise) was collected from published
reports of AICRP on Micronutrient, ICAR-IISS,
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Silicon application in chilli: Foliar application
of silicon recorded higher fruit yield of chilli (cv.
Arka Meghana) and tomato (cv. Shivam). Chilli
and tomato plants treated with silicon at 700 ppm
recorded highest biomass. There was no incidence
of leaf curl/mosaic virus in plants treated with 700
ppm silicon at 75 DAS. The lowest incidence of
powdery mildew (20 PDI) and leaf spot (60 PDI)
after 75 DAS was observed with the application
of 700 ppm of silicon. Silicon application at 100
ppm did not record any die back symptom in chilli
on the 75th day of spraying.

On-farm composting of coffee husk residues at ICARKVK Gonikoppal

60 days by following this practice to get a stable
and matured compost with a C:N ratio of 13:1
and a germination index of radish seeds greater
than one. This indicated the absence of phytotoxic
principles. Similarly, assorted crop residues and
papaya leaf compost could be composted in 45-60
days with C:N ratios of 14:1 and 12:1, respectively
and radish germination index above one. Arecanut
husk composted by this method recorded a C:N
ratio of 35:1 at the end of the 180 day period
indicating the need for further decomposition.

Conventional and specialty fertilizers in
horticultural crops: The beneﬁt: cost ratio for
the cultivation of banana, papaya and tomato
using conventional and water soluble fertilizers
in drip fertigation was calculated. In banana when
conventional fertilizers were used to supply 75
% RDF of NPK the B:C ratio was 2.99, while a
higher B:C ratio of 3.43 was recorded when 75 %
RDF of NPK was supplied through water soluble
fertilizers.



In papaya, the beneﬁt cost ratios were 4.22 and 3.90
respectively when 100% and 75 % RDF of NPK
were supplied through water soluble fertilizers,
while it was 3.50 and 3.13 when 100% and 75 %
RDF of NPK was supplied through conventional
fertilizers. It is therefore evident that in papaya the
use of specialty fertilizers rather than conventional
fertilizers for fertigation is remunerative.



In tomato the use of conventional fertilizers for
fertigation was found to be proﬁtable compared
to the use of water soluble fertilizers. B:C ratio
of 4.70 was obtained with the use of conventional
fertilizers compared to a B:C ratio of 3.77 with
water soluble fertilizers.

Ornamental crops
Marigold

 On-farm validation of microbial consortium
(Decomposer): The on-farm validation of the
Microbial Consortium (Decomposer) that was
developed earlier for cocopeat production was
taken up for coffee pulp, coffee husk, arecanut
husk, papaya leaves and assorted horticultural
crop residues using turned windrow method.
Coffee pulp and residues could be composted in
55






Signiﬁcant increase in plant height (54.57 cm),
number of branches (14.47), ﬂower weight
(12.36 g), ﬂower diameter (6.23 cm), yield
(16.52 t/ha) and maximum N, P and K uptake
were recorded in 1.0 ER+100% RDF through
fertigation compared to direct application of
fertilizers. There was increase in yield (20.61%)
over non-mulching treatments. Irrigation at 0.8
ER reduces water wastage up to 20% and also
increases productivity. Total nutrient uptake was
in the order of K>N>P>Fe>Mn>Zn>Cu



Identiﬁcation of pollutant absorbent ornamental
shrubs/trees: Survey of polluted areas of Bangalore
and species density has been completed. The
common tree species of Bangalore are Samanea
saman, Mangifera indica, Cocos nucifera,
Polyalthia longifolia, Roystonea regia, Peltophorum
pterocarpum. he air pollution tolerance index for
six different species belonging to three different
areas of Bengalauru viz, Hesaraghatta, Peenya
industrial area and Yelahanka has been estimated.
APTI for tested species was ranged from 8.94 to
9.76. Rain trees have signiﬁcantly highest APTI.
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with the highest attraction between 10-15 days. However,
number of entries were more during initial 5 days and
declined thereafter.

3.4. Crop protection
3.4.1. Fruit Crops
Mango


Pest management: When treated with entomopathogenic
nematodes, complete mortality of the laboratory reared
grubs (second instar) of mango stem borer, Bactocera
rufomaculata was observed and Heterorhabditis indica
IIHR strain 2 had least LC50 (10.72 IJs larva-1). Similarly,
feeding of grubs on diet mixed with IIHR Bt strains led
to hundred per cent mortality, indicating the scope of
utilizing entomopathogens in management of mango
stem borer.

Healthy Bt infected
larva of B.
larva
rufomaculata



Fruit ﬂies exhibited similar preference to Mangifera
camptosperma and Totapuri However, the rind of
former was very thick and ﬁrm as compared to latter,
thus contributing to the resistance against fruit ﬂies.



Based on the results of previous studies that mango fruits
which are run-over by red weaver ants, Oecophylla, are
not selected by gravid B. dorsalis as oviposition sites,
oviposition assays were conducted with body volatiles
of the ants. It was found that the gravid B. dorsalis chose
the side with GO (an oviposition stimulant) than the
side with GO + Oecophylla body volatiles (OBV) and
mostly laid eggs in the GO side of a petridish and very
few eggs on the side containing OBV.



Occurrence and management of mango inﬂorescence
midge: Medium to high occurrence of mango inﬂorescence
midge was recorded for ﬁfth year consecutively in
various districts of Orissa indicating that the pest has
established itself in the region. Summer ploughing
with soil application of chlorpyriphos dust at 10 kg
ha-1 and spray of carbosulfan at 2 ml L-1 at bud burst
stage resulted in lowest infestation and highest fruit
set, which, however, was only 51.1 per cent superior
to untreated control. Also, mango shoot gall psylla has
been recorded for the second year in two districts and
the pest is spreading gradually.



Management of anthracnose and stem end rot in
mango: Pre harvest treatment of three applications of
thiophanate methyl (0.1%) at 15 days interval begining at
fruit attaining peanut size was more effective in controlling
anthracnose and stem end rot ( 12.00 and 6% diseased
fruits, respectively) compared with untreated control where
30 and 22 % fruits had rotten due to above diseases.



Pre harvest application of thiophanate methyl followed
by post harvest application of thiophanate methyl,
thiabendazole and azoxystrobin or pre harvest application
of azadirachtin followed by post harvest application of
thiophanate methyl and azoxystrobin resulted in only
2% with anthracnose and stem end rot as compared to
30 and 22 % fruits being rotten in control.

EPN infected larva



Methodology for rearing of mango stem borer: Protocol
for laboratory rearing of B. rufomaclata from egg to adult
was standardized using drum stick (Moringa oleifera)
as laboratory host as well as artiﬁcial diet as larval
survival and adult recovery was the highest (80.0%)
in such larvae. This is important as so far there is no
artiﬁcial diet for rearing B. rufomaculata, also, moringa
twigs being soft can easily be manipulated to be used
as host.



Chemical ecology of fruit ﬂies: Body volatiles are
important in the behavioral ecology of fruit ﬂy, Bactrocera
dorsalis. It was found that male fruit ﬂies are attracted
towards body odours of mature males, mature females,
immature males+host fruit, immature females + host
fruit, mature females +host fruit. Whereas female fruit
ﬂies are attracted towards body odours of immature
females, mature males, mature males+methyl eugenol,
immature females+host fruit, immature males +host
fruit, mature females-protein, immature females-protein.
These results give the fundamentals of the behavior
ecology of fruit ﬂies which may help discover a better
control strategy.



Attraction of male fruit ﬂies to methyl eugenol

The attraction of male oriental fruit ﬂies to the
parapheromone methyl eugenol was studied at different
ages of the fruit ﬂy from 1day to 20 days. Throughout
the study the ﬂies exhibited attraction to methyl eugenol
56
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Hot water treatment for 10 min at 520C preceded by pre
harvest application of azoxystrobin (0.1%) was more
effective in complete control of storage rot in mango.



Characterization of pathogens associated with stem
end rot in mango: Out of the 50 samples used for
the isolation of associated organism with stem end rot
disease, based on their morphological characteristics, 34
isolates (68%) were identiﬁed as Lasiodiplodia theobromae
(Group I), whereas 14 isolates (28%) were conﬁrmed
as Phomopsis mangiferae (Group II) and only 02 (4%)
conﬁrmed as Neofucicoccus parvum (Group III) pathogens.
Temperature regime of 25°C was the most suitable for
the organisms. Oat meal agar supported the maximum
growth of L. theobromae (41.50 mm) followed by Corn
meal agar (38.00 mm) whereas for P. mangiferae, both
oat meal agar (59.67 mm) and potato dextrose agar (59.17
mm) were suitable. Ampliﬁcation of the PCR products
obtained from molecular analysis recorded their respective
length (approx.) as 550bp (P.mangiferae), 540bp (L.
theobromae) and 460bp (N. parvum) and the identity
of different associated organisms was further conﬁrmed
on blasting respective gene sequences at NCBI.



Mango wilt: The etiology of wilt disease in mango
orchards in Chitoor district of Andhra Pradesh was
investigated. The causal organism was identiﬁed as
Verticillium dahliae. Mango trees of more than 4-5
years old were found affected and about 10-15 per cent
of wilt incidence was observed.



Sooty blotch and ﬂy speck complex in mango: Sooty
blotch ﬂy speck (SBFS) is a new fungal disease documented
which causes superﬁcial blackening of mango as well
as other fruits like bael, banana, etc. Olive green to

Wilt of mango caused
by V. dahliae in
Chitoor

Conidia of
V. dahliae

various mycelial types of SBFS colonies of mango,
11 fungi produced typical symptoms and association
of Zasmidium, Pseudocercospora and Mycospaerella
species has been documented so far.

Sooty blotch Sooty blotch Ramose Speck type Fly speck
ﬂy speck in
colonies
fruits

Microsclerotia of
V. dahliae

dull black colonies of two different groups of fungi
appeared on near maturing mango fruits, but under severe
conditions, entire fruit turned black even though inner
part of fruits were left uninfected. On mango, among
the various sooty blotch mycelial types, ramose colonies
(up to 80%) were predominant under Odisha conditions
followed by fuliginous colonies (4-5%) and punctate
colonies (< 1 %). Occurrence of ﬂyspeck and discrete
speck were also observed under Odisha condition but in
extremely few cases. Among 105 isolations made from
57



Standardization of methodology for isolation of fungi
associated with sooty blotch ﬂy speck: As routine method
of isolation failed in isolating the fungus associated with
sooty blotch ﬂy speck of mango and other fruit crops, an
alternative methodology was standardised. First, SBFS
colony on fruit surface was circled with permanent
marker and mycelial type was identiﬁed under stereo
zoom microscope, thereafter, samples were washed in
running tap water for at least 4-5 min. The fruits were
again washed with sterile water and left to dry for 10
-15 mins on sterile ﬁlter paper.Each single pycnothyria
(sclerotia like structures) was picked with sharp sterile
scalpel from the marked colonies on the fruit surface
and transferred to half strength PDA on 6-7 places on
same plate preferably in a circular fashion and similarly
in water agar. Since the growth of these fungi was very
slow, fast growing saprophytic fungal colonies were
discarded. The hypha emerging out of each pycnothyria
from water agar as well as half strength PDA were
sub cultured on individual PDA plates, observed for
their uniformity and the representative colony taken for
pathogenicity studies. Thus the fungi were identiﬁed as
Zasmidium, Pseudocercospora, Mycosphaerella spp.
by cultural as well as by ITS-rDNA analysis.



Efﬁcacy of Arka Mango Wash: Dipping of blemished
fruits for 10-15 min in 1000 ppm of Arka Mango Wash
with pH of around 6.5 followed by rinsing with water
twice could remove 99% blemishes from fruits. Fruits
soaked in higher concentration of 4000 ppm (0.4%)
of Arka Mango Wash solution, however, resulted in
phytotoxicity. Post-harvest quality parameters viz., percent
weight loss, ripening rate, surface colour, total soluble
solids, fruit ﬁrmness, fruit spoilage and organoleptic
quality of mango wash treated as well as untreated fruits
were studied. There was no undesirable effect on fruits
upon Arka Mango Wash treatment and this treatment
could increase the shelf life of mangoes by 1-2 days more
under ambient conditions. Most importantly the water
parameters have to be as per drinking water guidelines to

Research Achievements

IIHR Annual Report 2016-17
avoid the undesirable results.This technology has been
identiﬁed by VTIC, IIHR for removal for superﬁcial
fungal blackening caused by SBFS.

from residues except carbendazim which was present in
low concentration (0.01 mg kg-1) only. About 30-50%
residues dissipated from leaves after washing; 45-70%
dissipated after dipping in hot water at 60-70°C.

Citrus

Untreated



Incidence and management of Coorg Mandarin
decline: A roving survey conducted in 168 different
farmer ﬁelds in Kodagu and Hassan districts showed that
Phytophthora rot was more during post-monsoon period
whereas HLB was severe throughout the year in most
of the Coorg mandarin plants grown in pepper-coffee
based plantations.The highest PDI for Phytophthora
was recorded in Madikeri (35.62%). P. palmivora and
P. nicotianae were identiﬁed infecting Coorg mandarin
in Kodagu region.



In experimental blocks of CHES,Chettalli, as well as in
farmers’ﬁelds, drenching of Arka Microbial Consortia
at 20 ml L-1 reduced the damage due to Phytophthora
in Coorg mandarin plants and interestingly, the wilted
branches recovered and produced new sprouts.



In potted Coorg mandarin trials, application of bioagents
viz., Trichoderma viride, Trichoderma harzianum,
Pseudomonas ﬂourescens in combination or treatment
with Arka Microbial Consortia signiﬁcantly reduced
the root rot incidence caused by Phytophthora.

Arka Mango
Wash treated



Pesticide residues: Mango treated with buprofezin,
dinocap, hexaconazole, malathion and oxydemethon
methyl at the recommended and double the recommended
doses twice, at 10 and 15 days intervals resulted in initial
residues of 0.63 and 0.974 mg kg-1, 0.63 and 0.980 mg
kg-1 , 0.203 and 0.350 mg kg-1, 1.122 and 1.652 mg
kg-1, and 0.985 and 2.11 mg kg-1, respectively. The
residues of these chemicals in the mango whole fruit
degraded with the half-life of 5.7 and 12.2 days, 5.4 and
6.7 days, 4.4 and 6.1 days, 3.7 and 4.9 days, and 9.4
and 10.4 days, respectively. The pre-harvest intervals
calculated based on the persistence study and maximum
residue limit (MRL) was 8.5 and 26.2 days, 26.5 and
36.1 days, 18 and 30 days, 21.2 and 30.6 days, and 62
and 79.4 days, respectively for the standard and double
dose treatments of the respective chemicals.

Grapes


Banana


Management of banana blast/ pitting disease: In ﬁeld
trials for management of banana blast/pitting disease
caused by Pyricularia angulata, altering the time of
planting in such a way that fruit maturity period did
not coincide with rainy season was observed to be a
good approach to avoid the disease. Removal of dried
transitory/ﬂag leaves also reduced the disease severity
signiﬁcantly. Prophylactic spray of azoxystrobin 23 SC
0.05% or hexaconazole 5SC @ 0.05 % recorded about
80% control. Covering banana bunches with perforated
polythene bags also proved to be an efﬁcient practice to
avoid contact of pathogen with the developing bunch.



Pesticide residues in banana leaves and fruits:
Azoxystrobin, carbendazim, difenoconazole, propiconazole
and pyraclostrobin spray applications were given at the
recommended dose to young banana plants without fruits.
Residues analyzed in banana leaves and banana fruits
after bunch formation revealed the initial residues as
4.65 mg kg-1, 12.1 mg kg-1, 6.1 mg kg-1, 6.05 mg kg-1and
4.26 mg kg-1, respectively. All pesticides were detected
on banana leaves upto 150 days. The fruits were free
58

Epidemiology and management of yellow rust disease
in grapes: Rust disease has attained a serious proportion
in grape orchards growing var. Bangalore Blue in and
around Bengaluru district. The severity of disease varied
from 24.00 to 78.00 across the different age groups
of vine yards. Epidemiology of the disease revealed
that in grape vines pruned during the 39th standard
meteorological week (SMW), rust disease was noticed
in traces on 48th SMW, 61 days after pruning, indicating
fungicidal application for rust disease management
to be taken after 61 days. Severity of the rust (PDI)
increased to 76.00 during the 5th SMW. During the
period of epidemics [49th SMW (2016) to 9th SMW
(2017)], apparent infection rate (r) varied from 1.3143
to 28.4773 unit/day; area under disease progress curve
(AUDPC) increased from18.66 to 597.35 unit/day. The
severity of the rust disease was positively correlated with
maximum temperature and relative humidity (07.30 h)
and negatively correlated with minimum temperature,
relative humidity (14.30h), rainfall and number of rainy
days. As pruning is being practiced throughout the year
at different locations, suitable host stages are always
available for the survival and perpetuation of rust pathogen
as shown in the ﬁgure below.

the 5 SMW. During the period of epidemics [49 SMW (2016) to 9 SMW (2017)],
apparent infection rate (r) varied from 1.3143 to 28.4773 unit/day; area under disease
progress curve (AUDPC) increased from18.66 to 597.35 unit/day. The severity of the rust
disease was positively correlated with maximum temperature and relative humidity (07.30
h) and negatively correlated with minimum temperature, relative humidity (14.30h), rainfall
and number of rainy days. As pruning is being practiced throughout the year at different
locations, suitable host stages are always available for the survival and perpetuation of rust
pathogenas shown in the figure below,
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Progression of Yellow Rust in Grapes var. Bangalore Blue

Progression of Yellow Rust in Grapes var. Bangalore
 Among nine fungicides, azoxystrobin (0.1%) application thrice at 15 day’s interval
Blue
beginning at the onset of disease were found more effective in managing the disease and

disease severity (PDI) reduced to 8.67 % compared to control (70.67 %) while the average

yield wasnine
17.33kg
vine-1as compared
to 12.00 kg vine-1(0.1%)
in control. application
Chemical residues in
Among
fungicides,
azoxystrobin
grape berries at the time of harvest in evaluated fungicides namely azoxystrobin,
thrice
at 15
days interval
beginning
the
onsetwhich
of are
tebuconzole
and propiconazole
were 0.665,
0.451 and 0.083at
ppm,
respectively,
below MRL(EU) values of 3, 0.5 and 0.3 ppm respectively.
disease
were found more effective in managing the
Pomegranate
disease and disease severity (PDI) reduced to 8.67 %
 Management of Pomegranate bacterial leaf blight: Aqueous extract of x-plant along
with Copper oxychloride
and (70.67
aqueous extract
x-plant the
alone average
gave significant
control of
compared
to control
%) ofwhile
yield
bacterial blight disease in pomegranate under glasshouse conditionby recording a mean
was 17.33 kg vine-1as compared to 12.00 kg vine-1 in
control. Chemical residues in grape berries at the time
of harvest in evaluated fungicides namely azoxystrobin,
tebuconzole and propiconazole were 0.665, 0.451 and
0.083 ppm, respectively, which are below MRL(EU)
values of 3, 0.5 and 0.3 ppm, respectively.



Nematode management in pomegranate seedlings:
Treatment of pomegranate seedlings with biocontrol
agents viz., Bacillus subtilis, Pseudomonas putida,
Trichoderma harzianum and Paecilomyces lilacinus
recorded signiﬁcantly higher plant growth parameters
in terms of shoot length, root length, shoot weight and
root weight and signiﬁcantly lower nematode population
in soil and roots. About 42 to 50 per cent reduction in
gall index was recorded due to treatments with biocontrol
agents; the least (GI – 2.5) being recorded in P. lilacinus
which was at par with other treatments.

Pomegranate




Management of pomegranate bacterial leaf blight:
Aqueous extract of x-plant along with Copper oxychloride
and aqueous extract of x-plant alone gave signiﬁcant
control of bacterial blight disease in pomegranate under
glasshouse condition by recording a mean PDI of 9.6
and 11.6 and a disease reduction of 90.2 and 88.2%,
respectively, over control. Similar result was also noticed
under ﬁeld condition, where the application of aqueous
extract of x-plant alone gave good control over bacterial
blight in pomegranate (10.22%), but when applied in
sequence with Copper oxychloride, the control was
excellent (6.94%) as compared to untreated control
(45.59%).

B. subtilis

P. putida

T. harzianum

P. lilacinus

Control

Effect of bioagents on pomegranate root stocks


Pomegranate wilt:The symptoms of wilt disease in
pomegranate caused by Ceratocystis ﬁmbriata includes
stunted growth and complete drying of leaves and aerial
portion. LCMS analysis of extra cellular ﬁltrate of two
isolates of C. ﬁmbriata belonging to two mating types
MAT1 (CF1) and MAT2 (CFB) showed the presence
of 2, 4 hydroxy acetonyl benzoic acid and 2,4 hydroxy
acetonyl pyruvic acid indicating that the wilting is due
to these toxins in both types.
The mycoparastism of C. ﬁmbriata by Trichoderma
harzianum was studied and mycoparasitism including
coiling, parasitism of hyphal growth and parasitism of
perithecia were documented.The long ostiole of the
perithecium was completely colonized and lysed by the
antagonist. The parasitism of perithecium is important as
it can reduce the release the ascospores from the perithecia
which in turn reduce the viability of the pathogen and
survival thus reducing inoculum in soil. Upon return of

Pesticide residues in whole fruits, leaves and arils:
Pomegranate (cv. Bhagwa) treated with acetamiprid,
azoxystrobin, pyraclostrobin and lambda cyhalothrin at
the recommended and double the recommended dose
of 0.5 & 1 g L-1 twice at 15 days intervals resulted in
initial residues of 0.277 and 0.37 mg kg-1, 0.371 and
0.473 mg kg-1, 0.371 and 0.473 mg kg-1, and 0.12 and
0.185 mg kg-1, respectively. The residues dissipated with
half-life of 10.5 and 14.1 days, 11.4 and 12 days, 11.4
and 12 days, and 11.4 and 12 days, respectively for
these chemicals. The pre-harvest intervals based on the
MRL were 50.3 and 73.9 days, 31.6 and 47 days, 31.6
and 47 days, and 30 and 49.7 days, respectively for the
standard and double dose treatments of the respective
pesticides. However, edible aril was found free from
the residues of these chemicals. The residues persisted
on the leaves for longer time compared to the fruits.
Lambda cyhalothrin residues remained on the leaves for
60-70 days. All other pesticides remained for 80-90 days.
The half-life of degradation were; acetamiprid, 20-26.6
days, azoxystrobin 16.7-17.3 days, lambda cyhalothrin
13.5-15.5 days and pyraclostrobin 15.7-18.3 days.

Guava
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Guava Wilt : Wilt pathogens isolated from infected
guava root portion collected from Anekal (Bengaluru)
was identiﬁed as Fusarium solani.
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Nematode management in guava root stocks: Application
(5.10±0.78 days) and eggplant (6.10±0.911 days). Total
of biocontrol agents viz., Bacillus subtilis, Pseudomonas
larval period on tomato, potato and eggplant recorded was
putida, Trichoderma harzianum and Paecilomyces
7.95±3.14, 11.45±3.64 and 14.3±3.5 days, respectively.
lilacinus resulted in signiﬁcant increase in plant growth
Survival rate of both sexes was more on tomato (maleNematode
management
in
guava
root
stocks:
Application
of
biocontrol
agents viz.,
parameters and 34 to 42 per cent reduction in root knot
14.9±1.65
days and female-18.10±1.8 days) than on potato
Bacillus subtilis, Pseudomonas putida, Trichoderma harzianum and Paecilomyces
index compared to control, the highest reduction being
(9.75±1.16 & 12.0±1.02 days) and eggplant (7.55±1.31
lilacinus resulted in significant increase in plant growth parameters and 34 to 42 per
lilacinus
which
was attopar
with the
other
& 8.90±0.71
centrecorded
reduction in
in P.
root
knot index
compared
control,
highest reduction
being days). Irrespective of host plants, females
recorded
in
P.
lilacinus
which
was
at
par
with
other
biocontrol
agents
biocontrol agents
survived more when compared to males.
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For managing T. absoluta, application of spinetoram
12 SC at 1.25 ml L-1 followed by spinosad 45 SC at
0.25 ml L-1, chlorantranaliprole 18.5 SC at 0.3 ml L-1
and indoxacarb 14.5 SC at 0.75 ml L-1 were found
effective.

Tobamovirus infecting Tomato: The causal agent of
tomato mosaic and mottling was identiﬁed as Tomato
mottle mosaic virus based on Electron microscopy,
host range and ELISA testing. RNA genome consists
of 6398 nucleotides and four open reading frames.
Effect of biocontrol agents on guava root stocks
The 5’ proximal ORF encodes a 128.7 kDa product
Annona
that terminates in an amber codon which may be read
Effect of biocontrol agents on guava root stocks
through to produce a 186.4 kDa replication-associated
 Biological control of mealy bugs: Predatory gall midges,
protein (ORF2). ORF 3 codes for the 28.8 kDa protein
Tirommata coccidivora (Diptera:Cecidomyiidae) have been
is assumed to be involved in cell to cell spread of the
Annona
identiﬁed as one of the potential predators of mealybugs
virus.
The last ORF4 encodes for 161 amino acids (17.4
 Biological
control of
Predatory
gallgall
midges,
Tirommata
coccidivora
with 75-100%
of mealy
naturalbugs:
incidence.
These
midges
of theof coat protein (CP).The complete genome
(Diptera:Cecidomyiidae) have been identified as one of the potentialkDa)
predators
predate with
on Maconellicoccus
hirsutus,
Ferrisia
virgata,
mealybugs
75-100% of natural
incidence.
These
gall midges
predate on
nucleotide
sequence of tomato isolate had the highest
Maconellicoccus
Ferrisia
virgata, Rastrococcus
and Planococcus
Rastrococcushirsutus,
iceryoides
and Planococcus
citrii, the iceryoides,
highly
nucleotide similarity of 92.2 to 92.3% with ToMMV
citrii,
the highly
preferred
being M.
annona.
These predatory gall midges
preferred
being
M. hirsutus
onhirsutus
annona.onThese
predatory
from
are multivoltine species and easily mass produced in large numbers in isolates
laboratory
on Brazil, China, Spain and USA, 61.6 to
gall midges
species
mass feed on83.8%
pumpkin
infested are
withmultivoltine
mealybugs. Larvae
of and
theseeasily
gall midges
all stages
withofTobamoviruses of Solanaceous hosts and
produced
in large
numbers
mealybugs
andadults
hardly
feed. in laboratory on pumpkin
42.2 to 57.7%with other tobamoviruses.
infested with mealybugs. Larvae of these gall midges feed
on all stages of mealybugs and adults hardly feed.
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Genome organization of Tomato mottle mosaic virus infecting tomato

Genome organization of Tomato mottle mosaic virus
 Bacterial leaf spot (BLS)infecting
of tomato andtomato
chillies: A roving survey conducted in tomato
and chilli growing areas of Karnataka and Telangana highlighted BLS(Xanthomonas

axenopodis pv. vesicatoria)ranging from 5% to 50% in tomato and 1-5% in chilli. The
Predatory gall Adult cecidomyiid After predation
highest diseaseleaf
severity
(50%)(BLS)
was noticed
Kolar area andlowest
in Hosadurga.AYield
 Bacterial
spot
ofintomato
and chillies:
midge,
ovipositing on
by cecidomyiid
loss due to BLS on tomato (cv. Shivam) was estimated to be upto 72.14% (47.22 tha-1) by
Predatory gall midge, Triommata coccodivoara
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conducted in tomato and chilli growing
conducting
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C), Scirtothrips dorsalis
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Biology of thrips: Ataxenopodis
lower temperatures(19±1
pv. vesicatoria)
ranging
to complete its life cycle as against 15-19 days at higher temperature, 32.5 ±1 oC. As the
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and 1-5%
in chilli.
Theandhighest
temperature
increases
the developmental
period to complete
each stage
total life cycle
decreases and vice versa.
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(50%)
was
noticed
in
Kolar
area
and
 Viral diseases: Survey conducted on Chilli, Bitter gourd, Cucumber, Okra in Guntur,
Rajamundry
of
Andhra
Pradesh
and
Haveri,
Raichur
of
Karnataka
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the
incidence
lowest in Hosadurga. Yield loss due to BLS on tomato
of 23.7 to 100% Chilli leaf curl virus, 9.5 to 18.5 % Cucumber mosaic virus, 7.5 to 21.5 %
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 Biology and management of Tuta absoluta: Tomato
Okra
was the most preferred host of South American tomato
 Out of 200 germplasm and breeding lines of okra monitored for jassid incidence, RO Chilli
moth, T. absoluta for its development followed by potato
192x10-11-60, AD-11-1-34, AD-11-1-11, A. tetraphyllus x G10, A. tetraphyllus-10-112,A.
mizorensis, A. anagulosus var. grandiflorus were found to have less incidenceo of jassids
and eggplant. Mean number of eggs laid per female was  Biology
of0 tothrips:
temperatures
(19±1
C),
ranging from
5.0 jassids/At
leaf.lower
GP47-8 IIHR-401,
GP51-IIHR-405,
ACC/03/2016,
ACC/18/2016, ACC/29/2016, ACC/33/2016, 285x 1685 recorded the highest incidence
81.75±13.49 on tomato followed by potato (41.8±14.34)
Scirtothrips
dorsalis
takes
ranging from 67.4to
91.4 jassids/
leaf. 27-29 days to complete its life
and eggplant (19.45±9.11). Similarly, egg hatching was Capsicum
cycle as against 15-19 days at higher temperature, 32.5
 Integrated nematodes management in capsicum under protected conditions: Seed
o
the fastest in tomato (3.75±1.11 days) followed by potato
-1
-1
±1treatment
C. As(20the
increases
the
developmental
seed), substrate treatment
(5 ml kg
coco-peat)
and soil application
ml kgtemperature

60

of Bacillus enriched vermicompost and neem cake mixture (2 lit ton -1) significantly
lowered the root knot nematode population (50 to 66%) and increased the yield (17 to
29.9%) in capsicum (cv. Orobelle). B. megaterium recorded the least nematode population
(GI – 1.7) and B. amyloliquefaciens recorded the highest yield (45.13t/ha)

Brinjal
 Diagnosis of Phytoplasmas :Tissue processing protocols, pre-treatment and cooling
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period to complete each stage and total life cycle decreases
and vice versa.


period in 5 days, I nymphal instar in 5 days, II nymphal
instar in 6 days, III instar in 5 days, IV instar in 7 days,
V instar in 7 days and adult longevity was 9 -11 days
with a total life cycle 35 days on healthy brinjal plants.
Different colour morphs were observed during different
developmental stages.

Viral diseases: Survey conducted on chilli, bitter gourd,
cucumber, okra in Guntur, Rajamundry of Andhra Pradesh
and Haveri, Raichur of Karnataka indicated the incidence
of 23.7 to 100% Chilli leaf curl virus, 9.5 to 18.5 %
Cucumber mosaic virus, 7.5 to 21.5 % Chilli veinal
mottle virus, and 2.5 to 15.7% Groundnut bud necrosis
virus, 5.8 to 29. 5% Okra enation leaf curl virus, 11.5
to 45.5% Okra yellow vein mosaic virus, 5.8 to 35%
Bitter gourd leaf curl, 3.5 to 15.8% cucurbit aphid borne
yellows in different locations.



Cucurbits

Okra




Molecular characterization of Begomo viruses infecting
cucurbits: The complete nucleotide sequences of DNA-A
of 9 begomovirus isolates collected on bittergourd (BG209),
ridge gourd (BG206, BG220, BG215), cucumber (BG219,
BG235), pumpkin (BG223) and squash (BG246, BG247)
havebeen determined. DNA-A sequences contained the
same arrangement of ORFs which is typical for whiteﬂy
transmitted Begomoviruses in general, with 2 ORFs (AV1
and AV2) in virion sense DNA and four (AC1, replicase),
(AC2, AC3 and AC4) in complimentary sense DNA. The
AV1 (coat protein), AV2 (Precoat protein), AC2 and AC3
genes are the same size in each sequence and only small
differences were noted in the AC1 (Rep) and AC4 genes.
Comparison of full-length sequences have indicated that
isolates BG235 and BG236 infecting pumpkin are having
sequence identity of 90.5 to 97.7% nucleotide homology
with Squash leaf curl china virus (SqLCCV) and with
other begomoviruses 68.8 to 87.5%. The isolates BG206,
BG208, BG215, BG219, BG220, BG223, BG246 had
nucleotide homology of 87.9 to 93.2% with Tomato leaf
curl New Delhi Virus (ToLCNDV) whereas 58.9 to 87.5%
with other begomoviruses.ToLCNDV was found to be
the predominant begomovirus infecting cucurbits.



Survey conducted in Karnataka revealed that the major
viral diseases observed on vegetable crops belonged to
whiteﬂy transmitted begomovirus, thrips transmitted
tospovirus, aphid transmitted Potyvirus (Papaya ring
spot virus on squash) / Polerovirus (on bitter gourd and
sponge gourd) and thrips transmitting Ilarvirus infecting
the vegetable crops to the tune of 30-100%. Further,
begomoviruses (Tomato leaf curl New Delhi virus on
ridgegourd), Tobamovirus infections on sponge gourd,
pumpkin and bottlegourd were predominant in nature.
Watermelon bud necrosis virus (G: Tospovirus) on
watermelon and muskmelon; Tobacco streak virus (G:
Ilarvirus) on cucumber are the other two major viruses
infecting to the tune of 30-100%.



Papaya ring spot virus on squash was diagnosed and
characterized through Electron microscopic observations,
serological (DAC-ELISA), molecular analysis (RT-PCR)

Out of 200 germplasm and breeding lines of okra monitored
for jassid incidence, RO -192x10-11-60, AD-11-1-34,
AD-11-1-11, A. tetraphyllus x G10, A. tetraphyllus10-112, A. mizorensis, A. anagulosus var. grandiﬂorus
were found to have less incidence of jassids ranging
from 0 to 5.0 jassids/ leaf. GP47-8 IIHR-401, GP51IIHR-405, ACC/03/2016, ACC/18/2016, ACC/29/2016,
ACC/33/2016, 285x 1685 recorded the highest incidence
ranging from 67.4to 91.4 jassids/ leaf.

Capsicum


Integrated nematodes management in capsicum
under protected conditions: Seed treatment (20 ml
kg-1 seed), substrate treatment (5 ml kg-1 coco-peat) and
soil application of Bacillus enriched vermicompost and
neem cake mixture (2 lit ton-1) signiﬁcantly lowered the
root knot nematode population (50 to 66%) and increased
the yield (17 to 29.9%) in capsicum (cv. Orobelle). B.
megaterium recorded the least nematode population (GI
– 1.7) and B. amyloliquefaciens recorded the highest
yield (45.13t/ha).

Brinjal


Diagnosis of Phytoplasmas:Tissue processing protocols,
pre-treatment and cooling methods were optimized for
sectioning and clear, 3D reconstruction of Phytoplasmas
infecting brinjal and tomato by using Carbon di oxide
cooled cryo-sectioning and ﬂuorescent staining (Hoechst
33342 at a concentration of 0.5 µg/ml).



Surveys showed that incidence of Big bud disease in tomato
and little leaf in brinjal varied from 6.4-11.2%.



Out of ﬁfty adult Hishimonus phycitis collected from
the ﬁeld, ﬁve insects were positive for phytoplasmas.
Using Universal Phytoplasma Real Time set primers
phytoplasmas were detected from a single insect sample
of Hishimonoides phycitis. The development stages were
monitored and recorded. H. phycitis could complete egg

Management of ash weevils: Based on bio assays,
Beauveria sp. and Pseudomonas sp. were identiﬁed as
promising bioagents for managing Myllocerous weevil
on brinjal.
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and biological host range.Using electron microscopy,
typical ﬂexuous rod shaped virus particles were visualized
and using DAC-ELISA over expression of protein levels
compared to healthy check. The biological host range
experiments conﬁrmed the easy transmission of PRSV
on squash, pumpkin and bottlegourd.


proteinases. When compared with TuMV isolates available
in GenBank, sequences, coding for P1, P3 and 6K2
proteins were identiﬁed as the most variable regions.
In pairwise comparison with 70 other TuMV genome
sequences, these three isolates shared their highest identities
with isolates from Asian countries (Japan and China).
Recombination analysis showed that the three isolates in
this study had no “clear” recombination. Further studies
on phylogenetic analysis showed that TuMV isolates in
India belonged to the world-B and Asian-BR groups.

Field trials conducted for the integrated viral disease
management in muskmelon indicated that rotational
spraying of spinotran @1ml/lit, acetamaprid, 0.5ml/lit,
ﬁpronil @1.5ml/lit and alpha-cyhalothrin@ 1ml/lit at
weekly intervals protected the crop from viral diseases
instead of spraying alone. Moreover, maize grown as
border crop restricted the insect vector entry on musk
melon

Genome Organization of Turnip mosaic virus

Drumstick
The activity of a caterpillar pest Noorda blitealis occurred
in serious form feeding on leaﬂets reducing them to papery
structures and the extent of damage ranged from 5-100
per cent. Its incidence was at peak during the months
of May and June. In Theni district of Tamil Nadu, tea
mosquito bug Helopeltis antonii was recorded in a very
severe form resulting in the drying of affected shoot
with exudation of gummy substance.

Integrated viral disease management in muskmelon


Gherkins


Biomanagement of nematodes in gherkins: Under
ﬁeld conditions, consortia formulation of B. subtilis
and T. viride recorded maximum reduction in gall
index (58%) due to root knot nematodes, M. incognita
and increase in yield (47.4%) in gherkin (cv. Ajax).
Combination of P. putida and T. viride recorded 38.2
per cent increase in yield and 54 per cent reduction in
gall index. Application of bioagents singly also reported
38 to 48 per cent decrease in root galling.

Brocccoli grown in polyhouse was sprayed with profenofos,
fenazaquin, myclobutanil, lambda cyhalothrin and captan
for control of aphids, mites, white rust, aphids and
damping off respectively at head formation stage twice
at 15 days interval. The pesticides dissipated with half
lives of 3-4 days and the waiting periods recommended
for a safe produce were 29, 25, 21, 16 and 16 days,
respectively.

Cruciferous vegetables:


Pesticide residues in exotic vegetables: In green and
yellow zucchini grown in polyhouse, residues of acephate,
dinocap and lambda cyhalothrin dissipated with half
lives of 2 to 4 days and waiting periods recommended
for these pesticides in zucchini were 38, 41 and 12 days
respectively for the residues to reach below permissible
levels after last application of the pesticide. No signiﬁcant
effect of variety (green or yellow) on persistence of
pesticide was seen.

Turnip mosaic virus infecting Crucifers: Turnip mosaic
virus (TuMV) infecting radish, mustard (leafy type) and
cabbage collected form Bangalore and Meghalaya were
characterized at molecular level and their genomes were
composed of 9833 nucleotides, excluding the 31-terminal
poly(A) tail. They contained two ORFs, with the large
one encoding a polyprotein of 3164 amino acids and the
small overlapping ORF encoding a PIPO protein of 61
amino acids, which contained the typically conserved
motifs found in members of the genus Potyvirus. The
ORF is translated to a single large polyprotein, which
is hydrolyzed into at least ten proteins by virus-encoded

Red cabbage grown in polyhouse was sprayed with six
pesticides viz., imidacloprid, fenazaquin, myclobutanil,
ﬁpronil, chlorantranilipreole and carbendazim twice at
intervals of 15 days to control pumpkin fruit ﬂy, mites,
white rust, DBM and black leg respectively. Persistence
of fenazaquin and ﬁpronil was found high viz., 17 and 16
days, respectively and the waiting periods recommended
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Tuberose

for safe produce at harvest was 1, 17, 3, 3, 16 and 1 day,
respectively.


Monitoring of pesticides in exotic vegetables: Samples
of red cabbage, broccoli and lettuce drawn from ﬁve retail
outlets including an organic outlet in Bangalore were
found to contain pesticide residues above permissible
levels.



Herbal extracts for dislodging of pesticides from
vegetables: Experiments on dislodging of surface residues
of pesticides from vegetables using herbal extracts was
continued in the year under report and a combination of
two extracts mixed in a ratio of 2:1 was found to better
than all other treatments. Running water wash prior to
washing with herbal extract mixture resulted in dislodging
and removal of surface residues of pesticides by 35 to
67% and the same was found to be more efﬁcient in
removing pesticides than commercially available veggie
wash solution and washing with running water alone.



Chrysanthemum


Rose

appearance of the rust pustule (Puccinia horiana) was
observed on 14th December and sprayingof fungicides
was carried out from December 15 at ﬁfteen days interval
till February ﬁrst week. The disease was <10 PDI in
chlorothanlonil (0.2%) treated plants while in control
the PDI reached 70. Other chemicals like chlorothalonil
or propiconazole were not so effective.

Management of black spot: In the trials conducted
for the second year to evaluate selected fungicides for
managing black spot of rose caused by Diplocarpon
rosae, the maximum PDI reached upto 60 in control
and carbendazim or mancozeb treated plots during the
peak of the disease spread while in triﬂoxystrobin +
tebuconazole or kresoxim methyl treated plots the disease
severity was less than 10 PDI.Triﬂoxystrobin and kresoxim
methyl belong to strobilurin group with translaminar
activity besides their ability to promote plant growth
like other strobilurins. The area under disease progress
curve (AUDPC) indicated the low disease severity in
strobilurin treated plots (66-78), while in the others,
AUDPC was high (100-113). The treatment with strobilurin
fungicides reduced the defoliation and increased ﬂower
yield 3.8 – 3.9 kg per plant in 8 harvests.

Jasmine


Biological control of Elasmopalpus jasminophagus:
Ichneumonid parasitoids recorded 50-60 per cent parasitism
and braconid parasitoid accounted for 30-40 percent larval
parasitization on E. jasminophagus in laboratory.



Topical application and dry residue method with conidial
suspensions of entomopathogenic fungi on Jasmine (var.
multiﬂorum) leaves caused signiﬁcant mortality of E.
jasminophagus larvae. Topical application of Beauveria
bassiana signiﬁcantly reduced the survival rates of E.
jasminophagus at concentrations of 2.5x107 and 2x109
conidia ml-1. While Metarhizium anisopliae showed 53
-80 per cent mortality and Nomuraea rileyi showed 73
-77 per cent mortality at 2 x 109 conidia ml-1.

Effect of fungicides (rose black spot) on ﬂower
yield
Treatment

Weight(kg)*

Mancozeb
2.30c
Carbendazim
2.89b
Propiconazole
3.03b
Azoxystrobin
2.64bc
Kresoxim-methyl
3.91a
Triﬂoxystrobin +
3.82a
Tebuconazole
Control
2.95b
* Cumulative for 8 harvests

Management of chrysanthemum rust: The ﬁrst

Tuberose ﬁeld treated M. incognita infested tuberose
with B. subtilis 1% W.P
roots

3.4.3. Ornamental crops



Dipping of tuberose bulbs in Bacillus subtilis – 1 %
W.P. suspension at 10 g L-1 of water followed by soil
application of 5 tons ha-1 of FYM enriched with B. subtilis
(5 kg) recorded the minimum nematode population in
soil (96.23) and gall index (2.1). This treatment also
recorded the maximum increase in ﬂower (9.4%) and
bulb yield (6.73%).

Number of
ﬂowers*
1602c
1991b
2050b
1882bc
2664a
2500a

3.4.5. Molecular entomology


1884bc
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Sucking pests: Transmission studies were conducted
on Thrips palmi for GBNV on tomato. L1 stage of T.
palmi was inoculated to the previously conﬁrmed source
plant for GBNV for 24 h and later released onto healthy
tomato seedlings for inoculation at two leaves stage.
Symptoms were evident from the 4th leaf and was tested
positive for the N gene of GBNV in T. palmi adults.

gene of GBNV in T. palmi adults. This proved the transmission of GBNV by T. palmi from
tomato to tomato.
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EPN in vivo in Galleria mellonella recorded maximum
recovery of S. carpocapsae IJs per larva (5.57 x 105)
followed by H. indica (4.03 x 105) and S. glaseri (2.82
x 105)

Thrips palmi fed on GBNV infected
Cowpea C-152

GBNV
Transmission by T.
palmi

Scaring of
thrips

Suspected GBNV Symptoms in
Tomato (PKM1)

4th leaf

2nd leaf

1st leaf

Odoiporus
longicollis

3rd leaf

This proved the transmission of GBNV by T. palmi
from tomato to tomato.


Cloning and characterization of nematicidal Bt genes:
Five nematicidal Bt isolates with reference strain and
positive control were used for testing the bio efﬁcacy on
M. incognita, wherein their talc formulation was added
at 5g/kg soil and second stage juveniles (approx.1000)
were released in tomato. Maximum of 37.03% decrease
in galling intensity compared to control was observed
in isolate 27A. Towards expression of nematicidal cry
genes in E. coli. ~1.6 kb putative cry 6 gene is cloned
in pTZRT vector and being mobilized to pQE30-Xa
expression vector.



Myllocerus
subfasciatus

3.5. Crop utilization and Farm mechanization
3.5.1. Crop utilization (Post- Harvest Management and
Value Addition)
Fruits


In mango, post harvest treatment of ‘Alphonso’ with sodium
nitroprusside (1mM) marginally extended the storage
life by 5 days during storage at 13°C without adversely
affecting the quality of the produce. However, at ambient
temperature, both ethylene synthesis inhibitors (salicylic
acid and sodium nitroprusside) were not useful either in
delaying the ripening rate, or reducing the physiological
loss in weight (PLW) or extension of shelf life.



Dipping of Alphonso mango slices in water resulted in
signiﬁcant reduction in fructose and sucrose in fresh as
well as dehydrated slices. The ﬁnal dehydrated yield after
3 and 4 h of dipping treatment was 16.79 and 16.28%
compared to 22.89% in untreated (control) samples.
Maximum carotenoid content of 34.07 mg/ 100 g was
found in 4h treated sample compared to 26.96 mg/ 100g
in control.



Thirteen probiotic microbial strains were screened for
their growth potential in pasteurized mango RTS beverage
having TSS of 150 Brix and acidity of 0.3%. On the
basis of the OD (600) values, it was observed that six
strains, viz., Lactobacillus helveticus MTCC 5463, L.
plantarum MTCC 9510, L. plantarum MTCC 1407,
MTCC 5462, L. rhamnosus MTCC 5946,
L. rhamnosus 1423 showed good growth and population
build up in the medium. Of these, L. rhamnosus MTCC
5462, when inoculated in the pasteurized mango RTS
beverage reduced the sugar content signiﬁcantly but
produced acid in very low concentrations. This indicated
the potential of developing probiotic mango RTS beverage
with L. rhamnosus MTCC 5462.

3.4.6. General aspects


Tuta absoluta

Pollinators: Pollination of litchi (Litchi chinensis Sonn.)
by honeybees was studied in seven commercial cultivars
viz., Shahi, China, Dehra Rose, Green, Rose scented,
Early seedless, Dehradun. The study showed that number
of hermaphrodite ﬂowers with functional male ﬂowers
played a major role in honey bee visitation and fruit
setting.
Entomopathogenic nematodes
Two native strains of entomopathogenic nematodes
(EPN) Heterorhabditis indica (IIHR Hi-1 to IIHR Hi
-4) and one strain of Steinernema carpocapsae (IIHR
St 1) have been isolated from open ﬁelds, orchards and
protected systems. Under in vitro, they caused 100%
mortality within 72 h in Plutella xylostella (LC50-7.43 IJs/
larva), Odoiporus longicollis (LC50-42.18), Myllocerus
subfasciatus grubs (LC50-34.52) and adult weevils (LC50138.42), Bactocera rufomaculata (LC50-10.02) and
Tuta absoluta (LC50-5.04).Wouts medium containing
soy ﬂour and corn oilused for mass production under
in vitro, produced maximum IJs (H. indica - 6.07 x
105; S. carpocapsae- 5.01 x 105 and S. glaseri– 1.42 x
105) followed by the other three media containing soy
ﬂour + groundnut oil, Bengal gram ﬂour + corn oil and
Bengal gram ﬂour+ ground nut oil. Mass production of
64

Research Achievements

IIHR Annual Report 2016-17


Storage quality evaluation of papaya bar indicated that it
maintained textural properties as well as superior sensory
attributes during storage for seven months. Microbial
count for total bacteria, yeast and mold, Lactobacilli and
coliforms in the samples stored under ambient conditions
for seven months was within the prescribed limits. The
stored papaya bar had phenolic content of 457.65 mg
gallic acid eq./ 100 g fresh weight, DPPH of 199.83 mg
ascorbic acid eq./ 100 g fresh weight and FRAP value
of 74.03 mg ascorbic acid eq./ 100 g fresh weight.



Texture of guava bar became harder during storage
(12.65kg/cm2) compared to other fruit bars. The antioxidant
values of DPPH (mg ascorbic acid eq./ 100 g FW.) was
279.28 and FARP (mg ascorbic acid eq./ 100 g FW.)
was 101.41 in red ﬂeshed bars. Osmotically dehydrated
guava slices were rated highly acceptable (7.8 score out
of 9.0) during storage and were found microbiologically
safe for consumption during six months of storage at
room temperature. In osmotically dehydrated guava
slices values for Phenols (mg gallic acid eq./ 100 g
FW.) was 639.11, DPPH (mg ascorbic acid eq./ 100 g
FW.) was 630.88 and FARP(mg ascorbic acid eq./ 100 g
FW.) was 688.60.



Aonla slices with kokum juice was highly acceptable
after six months of storage at room temperature with
sensory score of (7.9 out of 9.0). These were also
microbiologically safe for consumption after six
months of storage at room temperature. The product
had very high antioxidant activity and values for Phenols
(mg gallic acid eq./ 100 g FW.) was 1163.75, DPPH

(mg ascorbic acid eq./ 100 g FW.) was 1812 and FARP
(mg ascorbic acid eq./ 100 g FW.) was 878.94.


In sapota, fruit coating with gum arabica (5%) or methyl
cellulose (0.5 %) and packing in micro-perforated PE
ﬁlm was found to extend the storage life to 3 weeks at
15°C, when compared to other coatings and use of nonperforated ﬁlm. The unripe fruits stored at 10°C, remained
as such for 5 weeks but failed to ripen properly when
shifted to ambient conditions due to chilling injury.



In jack fruit, the processing waste of various varieties
ranged from 42.50 to 62.35%, seed percentage from
6.94% to 16.00% and rind/peel from 30.40% to 50.92%.
The total soluble solids ranged from 15 to 26ºBrix and
acidity from 0.50 to 0.90%. Jack fruit ﬂakes were pulped
and treated with a mixture of amylase and pectinase
enzyme @ 1.0% and incubated at 50ºC for 2 hours.
The liqueﬁed pulp was used for making Ready to Drink
(RTD) beverage. The RTD beverage was thus made using
33% pulp and pasteurized at 85ºC maintained better
quality during storage up to 5 months under ambient
conditions, with an overall acceptability score of 2.98
and 3.00 respectively on a 5-point scale as compared to
the beverage made with 15% pulp. Jack fruit seeds were
ground, analyzed for nutritional quality and stored in
PE bags at ambient temperature. Jack fruit seed powder
(JFSP) was used for fortiﬁcation of shelf stable chapatthi
which had better nutritional quality in terms of lower
total sugars and starch, higher ﬁbre, ﬂavonoids, and
anthocyanins.

Nutritional composition of jackfruit seed powder fortiﬁed Indian bread (chapatti)
Parameter

Treatment

CD (5%)

SEm±

Control (100%
Atta)

15% JFSP

Total sugars (%)

4.59

3.52

0.086

0.016

Starch (%)

37.47

33.55

4.876

0.937

Carbohydrates (%)

63.82

62.73

1.642

0.446

Protein (%)

0.975

0.980

0.017

0.005

Fibre (%)

0.030

0.180

0.026

0.002

Phenols (mg GAE/g)

110.74

89.67

1.677

0.322

Flavonoids (mg
Catechin eq/g)

1.72

2.25

0.095

0.018

Anthocyanins (µg
Cyanidine eq/g)

1.14

2.85

0.942

0.181

65

Research Achievements

IIHR Annual Report 2016-17






The anti-nutritional compounds (phytic, oxalic and tannic
acids) in avocado seed (5, 24 and 3410 mg/100 g dry
weight. respectively) and avocado seed coat powders
(3, 19 and 1647 mg/100 g dry weight. respectively)
were found to be within permissible non-toxic limits;
thus these two by-products of avocado are potential
candidates for supplementation in animal and poultry
feed, as they are excellent sources of antioxidants.

Unit shrink wrapped colour Capsicum

The essential oil from pummelo rind, a major waste
material from the fruit, mainly contained the monoterpene
limonene (88-93%). Composition of the essential oil
differed with the method of extraction (solvent extraction,
steam distillation, cold hydraulic press). Essential oil from
pummelo may ﬁnd use in pharmaceutical, nutraceutical,
cosmeceutical and aromatherapy applications.
Methanolic extract of jamun seed and pulp showed
antimicrobial property against a range of spoilage and
pathogenic bacteria. Highest antimicrobial activity
was obtained against Pseudomonas fragii and Bacillus
cereus.

Pseudomonas fragii and

Vegetables

Bacillus cereus using jamun
pulp and seed extract
In- vitro inhibition



Okra pods (harvested with 2 cm stalk with hand gloves)
could be stored for 15 days at 13°C by box shrink wrapping
with PD-961 ﬁlm without any chilling injury and with
a weight loss of 7.8 %, compared to 11.4 % weight loss
in non-wrapped okra. Box wrapping could not alleviate
chilling injury at 7°C.



Unit shrink wrapped (2, 4 and 6 fruits) red and yellow
capsicum with D-955 ﬁlm (125 gauge) could be stored
for 5 weeks against 7 weeks in case of individually
wrapped fruits at 8°C. At ambient temperature, spoilage
started after 5 days in unit wrapped fruits against 10 days
in individually wrapped fruits. However, unit shrink
wrapping (2, 4 and 6 fruits) of red and yellow capsicum
with semi-permeable ﬁlm extended the storage life to 5
weeks at 8°C with less than 1% weight loss as compared
to weight loss of 7.5 % in non-wrapped fruits. In addition
to arresting weight loss, shrink wrapping of capsicum
helped in retention of initial surface colour, ﬁrmness
and antioxidant levels. This indicated that unit shrink
wrapping could be an appropriate method for extending
the storage life of colour capsicum during refrigerated
storage.
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Treatment of fresh- cut radish with 2% glucose solution
helped in reducing the excessive pungency development
and colour deterioration in the produce during low
temperature storage (8 °C)



In cauliﬂower, modiﬁed atmosphere packaging of calcium
chloride treated cauliﬂower ﬂorets using 25 micron thick
polypropylene ﬁlm was effective in enhancing the shelf
life to 2 weeks during their storage at 8 °C.



Shelf-life of fresh-cut carrots could be extended to 12
days by coating carrot slices with polyvinyl alcohol or
pectin mainly through preventing formation of white blush
and changes in colour, texture and ﬂavour during storage
at 8°C. Pectin treated carrot slices showed signiﬁcantly
lower concentration of lignin precursors, and off-taste
causing ﬂaovonoids, such as myricetin and narenginin,
compared to untreated samples.



Pretreatment of coriander leaves with 50 ppm kinetin
solution followed by packaging in 25 µm poly propylene
bags to maintain in-pack equilibrium modiﬁed atmosphere
of 15-16 % O2 and 5-6% CO2 helped in extending the shelf
life till 20 days during storage at 8°C. Loss in chlorophyll,
vitamin C and antioxidant activity was signiﬁcantly lower
in the treated coriander leaves compared to control. This
study revealed that (E)-2-undecenal, (E)-2- hexadecenal,
(E)-2- tetradecenal, (E)-2- tetradecen-1-ol were the major
head space volatiles in coriander leaves and pectinolytic
bacterial population could be considered as indicator of
microbial spoilage.



In moringa cv. Bhagya, among the different drying
methods, solar tunnel dried and hot- air dried powder
retained bioactive compounds with least microbial load
after 120 days of storage period. The polyphenol content
in moringa leaves ranged from 10.54 to 20.44 (GAE mg/
ml). Highest recovery was observed with 50% ethanol with
1:60 sample to solvent ratio. Encapsulation of bioactive
compounds extracted from dried moringa leaf powder
was done by sodium alginate beads method and spray
drying technology. Polyphenols ranged from 0.74 to
1.49 mg GAE/g while very low carotenoids content
was found in dried sodium alginate beads. Spray dried

 In Moringa cv. Bhagya, among the different drying methods, solar tunnel dried and hot- air
dried powder retained bioactive compounds with least microbial load after 120 days of
storage period. The polyphenol content in moringa leaves ranged from 10.54 to 20.44 (GAE
mg/ml). Highest
recovery
was observed
50% ethanol with 1:60 sample to solvent ratio.
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Tuberose single var. Prajwal which was tinted with varied
intensities of food colors showed that the ﬂoret opening
and vase life of these tinted ﬂower spikes were at par with
control spikes, i.e., 68-72% and 8 days, respectively.

 In ﬂowers, based on the ﬂower and foliage structure,
Changes in bioactive compounds of moringa leaves
Changes in
bioactive
compounds
of
moringa
leaves
dried
under
different
drying
suitable dehydration methods viz. shade, sun, embedded
dried under different drying conditions during
conditions during storage
hot air oven and press drying were used to evaluate 28
storage
ﬂora. Dried ﬂower products were prepared in acrylic
cases, wooden frames, epoxy resin, laminated bookmark,
table mat, tea coaster, gift bags, potpourri, thank you
cards, greeting cards, acrylic frames, glass bowls, candles
and jewels. These value added dried ﬂower products
had more than 6 months of shelf life. Among the varied
ﬂower colors, yellow colour was best retained in its
original form, compared to the other colours.

Spray dried Moringa leaf powder


The effect of different sanitizers, such as organic acids
and their salts, bacteriocin, cetyl pyrridinium chloride,
sodium chlorite, hydrogen peroxide, sodium hypochlorite,
chelating agents etc. on decontamination of spiked
Salmonella and Listeria monocytogenes in fresh cut
vegetables were studied. The microbicidal concentrations
of organic acids and their salts, sodium chlorite, hydrogen
peroxide etc. adversely affected the shelf life of the
produce. The treatment with 20 ppm nisin resulted in
reduction of the pathogens by 2 log cfu/g without having
adverse effect on shelf life.



Herbal tea and gulkand were prepared from petals of
roses grown organically. Pesticide residue level of these
herbal tea and gulkand were found below the MRL.



Pigment extraction from a day old used ﬂowers revealed
that the orange marigold ﬂowers contained 19.1 mg
carotene and 1.66 mg lutein per 100 g dry weight.



Arecanut leaf cup package was found suitable for retail
packaging of jasmine and tuberose. The ﬂowers had shelf
life of 7 days under low temperature storage condition
(100 C, RH 86%) and 2 days in ambient storage condition
(28.9 to 30.30C, RH 64%) with higher freshness and
fragrance retention compared to those packaged in banana
sheath cup and Peepal leaf cup.

Flowers


Effect of botanical ﬂoral preservatives on vase life of
spray chrysanthemum var. White Regan showed that
patchouli essential oil at 250 ppm enhanced vase life by
75.8 – 93.2% over other botanical ﬂoral preservatives
and control.

Jasmine ﬂower in retail packages
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required thickness (10, 15, 20 and 25 mm) of mushroom
slices is obtained by changing the spacers. Oyster mushroom
is fed through the conveyor belt to the slicing unit and
the circular blades slice the material. Mushroom slices
are collected through the collection chute. The machine
is operated by 2 HP, 50 rpm geared motor with necessary
power transmission systems. The slicing capacity of
machine is 90 kg/h.
Cost of slicing of
1 kg of mushroom
by machine is
about Rs. 1.51,
as against the
manual cost of Rs.
18.75. Mushroom
slices are needed
for dehydration,
pickling and as
inserts for bakery
and other food
Power operated mushroom slicer
items.

Tuberose ﬂower in retail packages

Betelvine


Storage studies in Betelvine: Betel leaves wrapped in
muslin cloth and placed in thermocol box were suitable
for packaging, road transportation and storage at ambient
condition (Temp 29°C, RH 34) compared to those packed
in banana sheath
(pindi) which is
the commercial
practice. Betel
leaves had better
freshness, nutrient
content and were
marketable up
to 9 days during
Betel leaves stored in thermocol box
storage under
ambient condition
in thermocol boxes.



3.5.2. Farm Mechanization


Power operated onion grader: Onion grader based on size
for common onion with capacity of 2 ton/h was developed.
It comprised of feeding chute, grading drum, collection
chute and power transmission system. The grading drum
had a dimension of 1 meter dia. and length of 3 m. It had
three portions in which cushioned rods were mounted with
a constant gap to grade onion of size less than 40 mm,
40.1 – 60 mm and 60.1 – 75 mm. The oversize onions
greater than 75.1 mm size were collected at the other
end of grading drum whereas other three grader were
collected through the
cushioned outlets
mounted below the
grading drum. In
addition to reduction
in drudgery, cost of
grading was about ten
times lower than the
Power operated onion grader
manual grading.



Power operated mushroom slicer: Mushroom slicer
consists of mushroom feeding and conveying belt, slicing
blades, collection chute and power transmission unit. The
slicing unit consisted of set of stainless steel of cutlery
grade circular blades (Max. - 29 Nos.) and spacers. The

Computerized protray ﬁlling, dibbling, seeding
and watering machinery for vegetable nursery: An
automatic step seeder was designed and developed for the
commonly used protray of 98 cells, with dimensions of a
cell being 530 × 270 mm. The functional components of
the step seeder are protray conveying belt, reciprocating
dibbler, vibrating seed singulator and vacuum pump
operated seed pick up nozzles. The rooting media is
ﬁlled in the protray manually and placed at the start of
the conveyor belt. The conveyor belt is operated by a
stepper motor for indexing protrays by 30 mm so as to
match reciprocating dibbler and the oscillating sowing
mechanism. The seed is dropped in the cavity made in the
rooting media ﬁlled in the protray by cutting off vacuum
by electrically operated solenoid valve. The entire cycle
is controlled by Programmable Logic Control (PLC)
system. The pneumatic components of the machine is
operated under 5-6 bar pressure and a control panel is
provided to operate the machine. The capacity of the
step seeder is 150 protrays/h.

Computerized protray ﬁlling, dibbling, seeding and
watering machine
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Export of Totapuri pulp in cans to UAE (Dubai) was
proﬁtable (Rs.2890/t), followed by Kuwait (Rs.2105/t)
with the BCR of 1.06 and 1.04, respectively. However,
export of canned Alphonso pulp was not proﬁtable to
these countries. It was also not proﬁtable to export canned
mango pulp of both Totapuri and Alphonso varieties to
Malaysia and Singapore.
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Economics of export of dried and preserved vegetables:
Export to countries such as USA, Germany, France,
Spain and UK registered positive and signiﬁcant growth.
Growing demand
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ac. The actual cost incurred by the farmers was only Rs.
21,011 suggesting that farmers actually paid less than
50 per cent of the total cost. The net return realized by
the farmers over total cost was Rs 24, 128/0.25 ac and
the same over the actual cost incurred by the farmers
was Rs. 47,362/0.25 ac.

protection coefﬁcient and proﬁtability coefﬁcient values
of 0.55, 0.71, 0.54 and 0.44, respectively.
Assessment of progress and performance of licensees
of post harvest technologies (PHT)


Progress and performance of licensees (In Chennai and
Krishnagiri), who have licensed PHT technologies,
especially the osmotically dehydrated fruit products
(ODP), were evaluated. The two industries were distinctly
different in their operational capacity and turnover, as
also in terms of the product diversiﬁcation. The Chennai
ﬁrm was a multi-product company and ODP based on
fruits formed around 15% of the product group under
the brand name ‘Jumbo product’. The Krishnagiri ﬁrm
operating under the brand of MCI Agro Industries, is a
Rs. 15 crore turnover company, specializing into various
types of fruit based beverages and ODP products form
nearly 50% of the product group. The former was one
of the ﬁrst companies to have placed IIHR products on
super market shelves, latter has started exporting the
products to UK and sold over 20t of ODP products in
the last one year.



It could be inferred that novel uses for PHT technology
products are emerging every day, needing constant product
development/upgradation. There is a need to have an
integrated approach to meet this demand through enhanced
License fee itself and also a need to understand the
demand for different types of products, as entrepreneurs
are investing huge amount into infrastructure and product
lines and work towards ‘turnkey’ execution link with the
suppliers of machinery etc. and other input services.

Risk analysis and probability of success in Papaya
cultivation


Risk analysis of papaya cultivation in Karnataka revealed
that the probability of realizing the average yield (110 t/
ha) was 0.51, indicating that the risk involved is relatively
moderate. Probability of realizing average net return of
Rs 5.76 lakhs/ha was also almost 0.49. Also, there is
a risk of incurring loss in cultivation to the extent of
15%.

Allocative (AE), technical (TE) and economic
efﬁciencies (EE) of summer tomato production




The costs, returns and efﬁciencies of summer tomato
production under 4 production scenarios viz., planting
of tomato between April and May 2015 at fortnightly
intervals were estimated through parametric and non
parametric methods in eastern dry zone of Karnataka.
The average per hectare input use levels of summer
tomato was 17.56 t of FYM, 306.51 kg of N, 294.04
kg of P2O5 and 251.50 kg of K2O, 131.99 human days
of own labour and 260.59 days of hired labour. The
average area of tomato planted during summer was 0.40
ha and the planting density of around 19036 /ha. Input
use pattern in different production groups were almost
similar except for nutrient inputs. Average yield realized
was 45.5 t/ha and there were no yield differences among
4 production scenarios.
Economic feasibility analysis revealed that summer
cultivation requires about Rs. 3.72 lakhs/ha of expenditure,
which included variable costs, costs on ﬁxed inputs and
marketing costs incurred by the farmers. The cost of
production worked out to be Rs. 8.20/kg. Farmers realized
about Rs. 6.85 lakhs/ha with the BC ratio of 2.86. Among
four production scenarios, farmers who had planted tomato
during May ﬁrst fortnight realized highest net return (Rs
8.18 lakhs/ha), mostly due to the higher market price
realization of Rs 26.73/kg of tomato. The average TE,
AE and EE scores of the summer tomato production were
0.768, 0.890 and 0.687 respectively. with regard to input
use, there is still scope to reduce cost to the extent of
24% and still attain same level of output. PAM analysis
indicated that tomato has competitive edge for production
and exports in the international market as indicated in
the nominal protection coefﬁcient on tradable output,
nominal protection coefﬁcient on input tradable, effective

Agricultural bioinformatics and computation biology
EST derived potential markers were identiﬁed in brinjal
using insilico methods. From the complete EST collection of
brinjal repeat motifs were identiﬁed. Hexa motif was
abundantly available (35 %), followed by tri repeat (25%)
motif were among the identiﬁed ESTs. The identiﬁed
ESTs were characterized according to their conserved
protein domains, which resulted into 19 major protein
super families associated with abiotic stress tolerance.
Marker linked with HSP (Heat shock protein 90), H2A,
MIP, ACD and Rubisco etc., were identiﬁed.
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Economic impact assessment of Arka Rakshak tomato
and Arka Kalyan onion in Karnataka


Arka Rakshak: Component-wise adoption index
was developed. The weighted adoption score for Arka
Rakshak farmers was 0.96, while it was only 0.25 for
other hybrids. Economic Surplus Method (ESM) was
used to understand the economy-wide implications of
Arka Rakshak tomato. With a yield advantage of around
35 per cent, the technology has so far generated economic
surplus of Rs.35 crores and the NPV was Rs.32 crores
with an IRR of 123 %. In a small open economy model,
the NPV was observed to be 114 crores with IRR of 146
%.



Arka Kalyan: Impact assessment was carried out in
Gadag, Dharwad and Chitradurga with Propensity Score
Matching to ascertain the contribution of variety for
yield advantage. Arka Kalyan accounted for 27 % of
the yield increase in onion production. The economy
wide implications of Arka Kalyan using ESM indicated
that with a yield advantage of 39 %, the total surplus
generated was Rs.31 crores, NPV was Rs.30 crores with
an IRR of 107 %. With small open economy concept,
the technology could generate an NPV of 106 crores
with an IRR of 124 %.

outliers in a designed perennial crop experiment of papaya.
Data pertaining to various yield attributing characters of
Papaya (cv. Red lady) was analyzed using the suggested
method. Objective function to be minimized to get the
parameter estimates is weighted according to the variability
across replications. The relative importance weights are
estimated using conjoint (multi-factor evaluation model)
analysis. Most of these functions are non-linear in nature
and hence nonlinear iterative procedures were used. SAS
codes (IML) were generated for both the estimation
procedures and used for analysis. Results showed that
the suggested methodology yielded signifying values
for all the trials, as evident from probability value at 5%
level of signiﬁcance. The error mean square was also as
low as 0.568 to 8.789 compared to 11.366 to 21.566, in
the regular approach. Further, the suggested method to
study the inﬂuence of outliers on treatment effects in
a designed experimental data in mango resulted in the
probability of type I error decreasing from 12.22 per
cent to 6.51 per-cent, after correction for 3 outliers.


Non-parametric stability models: Non-parametric
statistical models for simultaneous selection of yield
and yield attributing characters while performing stability
research in horticultural crops were developed as regular
parametric approach of assessing stability of crop genotypes
is solely based on their performance and stability over
years for a single trait (individually), however, a suitable
non-parametric measures of Yield - Stability statistic
was evolved to assess the contribution of each genotype
to GE interaction, based on several traits with desired
degree of importance. SAS codes were developed as
ease of statistical analysis to test the efﬁcacy of new
measures in perennial crop experimental trails.



Logistic growth models for evolving sequential sampling
plan in chilli thrips: Nonlinear power models (R2 as
0.82) developed for describing the distribution pattern
of chilli (Arka Meghana) thrips (Scirtothrips dorsalis)
showed that aggregated or clumped distribution of thrips,
as the beta coefﬁcient value was estimated to be above
unity. Further, logistic growth model developed to assess
the distribution pattern and sequential sampling plan
for chilli thrips indicated a uniform distribution with
power of efﬁcacy as 88.2%. Normality and randomness
assumptions of model generated residual series were
also tested for signiﬁcance.



Nonlinear allometric models for carbon sequestration
estimation in grafted mango : Based on the theory of
non-linear estimation, 3 different growth models viz.,
Logistic, Gompertz and Power models were developed
to estimate tree biomass using growth parameters.
Allometric parameters such as number of primary and
secondary branches, girth of primary and secondary

Production and marketing pattern of betel vine growers
in Karnataka
A survey conducted in Haveri and surrounding areas
indicated that betel vine is mostly trained on silk cotton
and moringa. Only local variety of betel vine is grown.
Harvested betel leaves, after sorting, are packed in a
pindi (10,000 leaves), brought to Savanur mandi in a
truck/ tractor, where the traders participate. The main
marketing channel followed was:
Producer → Commission Agent (Mandi) → Wholesalers
→ Retailers →
Consumers
Savanur APMC is the major betel leaf market, about
275-280 pindies are auctioned and the price ranged from
Rs.5400 to Rs 6500/pindi. The cost of marketing worked
was Rs.810/pindi. Major factors inﬂuencing the price
are size of the leaves (uniform and big sized leaves
fetch higher price), colour of the leaves (light green leaf
commands higher price), season (higher price during
winter and festival season).

3.6.2. Statistics Research
Development of statistical models for horticultural
crops research


Alternate method for dealing with outliers in perennial
crop trials: A robust ANOVA method to handle multiple
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initial growth, ﬂowering and fruit formation), disease
diagnosis through symptoms, disease development and
pest management aspects was developed. The applications
include various brinjal/ papaya varieties released by the
Institute with salient features of each.

branches, tree height, tree volume, basal diameter, and
diameter below graft union (DBGU) measured on 74
randomly selected mango trees of different age groups
viz. 3, 5, 8, 10, 12, 15, 16, 20, 45 and 85-year-old were
used for model development. Based on the higher coefﬁcient determination value (0.971), the best ﬁt model
for estimation of above ground biomass of grafted mango
trees is a power model (Y =2.886X**1.039) using primary
branch girth and number of primary branches, as the best
dimension. There was a good agreement between the
observed and the predicted biomass using this equation
which could be used to estimate the biomass of orchards
and the carbon sequestration of mangos. Normality and
randomness assumptions of model generated residuals
were also tested for signiﬁcance.



3.6.3. Computer applications
Mobile application


Mango : A mobile app on mango
cultivation was developed for
beneﬁt of farmers and stakeholders
involved in mango cultivation.
The application includes crop
production aspects (soil and climate
requirement, propagation, spacing,
planting, training and pruning,
integrated nutrient management,
irrigation and harvesting), crop
protection aspects (pest and
disease management practices)
and various machineries and
tools developed for mango Mobile app on
cultivation.
Mango cultivation

Web-based interface of the germplasm information system
Computer model for viral diseases in horticultural
crops
A non-linear, time-deterministic model has been
formulated for characterising viral disease epidemics
in horticultural crops. The model is based on the plantvector interactions occurring during the viral disease
development. The population dynamics of the interacting
sub-populations (healthy and infectious) of the host and
vector population have been modelled and this will be
useful in understanding epidemic development during
viral diseases and in devising management strategies
for controlling the same. The model has been used for
studying the papaya ring spot virus (PRSV) disease
development in papaya. The values of the parameters
in the model (inoculation rate, infectious rate, vector
mortality rate etc.) have been estimated from published
literature. Further, the model has been simulated by
varying the values of a single parameter/ initial condition
(while keeping the remaining parameters/ initial conditions
constant) and its effect on the healthy plant population
has been studied.

Web application


Development of germplasm information system : A
germplasm information system has been developed for
storing the passport and characterisation data of the
germplasm collection of the institute in WAMP (Windows
Apache MySQL PHP) server architecture. The database
was populated with the passport information of the
germplasm collection of mandate crops of IIHR. An
interactive/ dynamic user-friendly web-based interface
has been developed for the same. A user can obtain
information from the database based on various criteria
viz. collector number/ national identity, crop/ common
/scientiﬁc name and source/ location. The information
system has been made available on the intranet.

Brinjal and Papaya : Web applications about brinjal
and papaya crop cultivation along with solutions to
various problems faced by farmers and other stakeholders
pertaining to crop production (soil fertility, crop nutrition
and nutrient status at different developmental phases viz.,
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3.7. Agicultural Extension

and change in food habits (4.3%) were also indicated.
Major constraints faced by the growers were lack
of marketing facility, lack of training, lack of credit
facility, non-availability of spawn, contamination and
non-availability of raw material. Local marketing by
the growers was the major marketing channel (94.6%),
followed by marketing to retail chains and super bazaars
(10.8%).

3.7.1.Impact assessment of IIHR training programmes



Assessment of concurrent impact of 17 training
programmes conducted during 2016-17 revealed that
the average knowledge gain by the participants was 65,
39, 39 and 21% for farmers, entrepreneurs, students and
ofﬁcers, respectively. The trainings effectively of the
improved upon the existing knowledge among various
categories of trainees.

3.7.2. Assessment and reﬁnement of IIHR technologies
through farmers' participatory demonstrations

A comprehensive questionnaire to assess mushroom
training programmes organized at ICAR-IIHR was
developed and administered among the participants
at the “National Mushroom Industry Interface Meet,
2016”. Majority of the growers are from urban areas
(54.8%) and males (82.6%). Nearly 90% of the growers
perceived mushroom as vegetarian food and 91% of the
growers consumed mushrooms once a week. Nutrition
was considered as prime motivaton for most (>50%)
to grow mushrooms, followed by income generation
(26.1%). More than 86.9% growers felt there was
increase in their knowledge about mushroom production
after the training, the technology upgradation (8.7%)

The productivity potential and proﬁtability of IIHR
technologies were demonstrated in on-farm situations
during 2016-17 with active participation of progressive
farmers. Improved technologies of french bean, yard
long bean, and chillies were demonstrated during rabi
in Kodagu district in association with IIHR-KVK,
Gonikoppal. During kharif, improved technologies of
marigold, dolichos bean, brinjal, chillies, tomato, Arka
Microbial Consortium, onion, french bean, yard long
bean and ridge gourd were demonstrated in association
with IIHR-KVK at Hirehalli.

Impact assessment of IIHR technologies
Crop

Season

French Bean
Yard Long Bean
Chillies
Marigold
Dolichos Bean
Brinjal
Chillies
Tomato
AMC in peas
AMC in Cucurbits
French Bean
French Bean
Onion
Ridge Gourd
Yard Long Bean

Kharif



Kodagu District
Technology

Average yield

Improved
technology
Arka Sharath
16.1
Arka Mangala
25.9
Arka Meghana
18.3
Tumakuru District
Arka Bangara
10.6
Arka Amogh
15.2
Arka Anand
69.0
Arka Meghana
28.6
Arka Samarat
78.0
20.0
52.0
Arka Anoop
15.5
Arka Suvidha
14.6
Arka Kirtiman
40.0
Arka Sujath
46.0
Arka Mangala
29.0
73

% yield
increase

Farmer's
practice
14.5
21.7
14.1

9.3
16.2
23.0

7.4
11.4
55.0
24.0
59.0
17.0
48.0
12.5
12.0
35.0
40.0
15.0

30.2
25.0
20.3
16.1
24.4
15.0
7.7
19.4
21.7
12.5
15.0
93.3
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3.7.3. Group Dynamic and social networks among
women SHG members/entrepreneurs
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3.7.5. Role of producer company model in providing
extension services




Perceived Effectiveness* of Producer Members
Social Indicators

Ayakudi Gauva and Fruits Producers Company
Limited (AGFPCL), Dindigul, Tamil Nadu: The
producer members deal with crops such as gauva,
sapota, mango and amla. The Company which was
established during 2009-10 is facilitated by the Tamil
Nadu Agricultural University (TNAU) under the
National Agricultural Innovation Project (NAIP).
There are 750 members, including 100 women, from
25 villages and 35 Self-Help Groups (SHGs), registered
under Small Farmers Agri-business Consortium (SFAC).
Off-campus trainings are organized in collaboration
with TNAU researchers. Planting material and high
density and ultra-high density planting were the
technologies introduced by the Company. Fertilizers,
PP chemicals, micro-nutrients, bio-formulations,
farm implements etc. are supplied by the Company
through wholesale price; Market outlet is established
for sale of value-added products of producer members.
Prevailing caste system, obtaining license recognition
from marketing federations and other departments,
obtaining matching grant by SFAC, establishing links
with ﬁnancial institutes, running business activities (due
to lack of experience) and arranging for dovetailing of
Government schemes are the challenges faced by the
company.

Indicators

AGFPCL

RNJPCL

Farm mechanization

9.0

4.2

Input availability

9.0

6.5

Access to credit

4.4

6.4

Cropping intensity

9.0

7.0

Productivity of
commodity

9.0

7.0

Proﬁtability

9.0

7.0

Assured buy-back

4.8

6.5

Assured market price

9.0

5.4

Value addition linkage

4.5

5.0

Indicators

Response
AGFPCL

Response
RNJPCL

Knowledge on
production technology

9.0

7.0

Adoption towards
production technology

9.0

7.0

Access to training

9.0

7.0

Input purchase

8.0

5.6

Output marketing

4.3

5.6

Reduced social
conﬂicts

6.5

5.0

Beneﬁts for backward
people

7.6

6.9

Beneﬁts for women

7.3

6.9

Economic Indicators

Raigod Navachaitanya Jyothi Producers Company
Limited (RNJPCL), Zaheerabad, Telangana: The
company was established in 2011-12 with the support
of SFAC, subsequently supported by Azim Premji
Philanthropic Institute (APPI). There are 2235 producer
members with 250 women members, representing 10
villages and 145 SHGs. The Company is facilitated by
Vrutti, a Bengaluru based NGO. The company gives
seasonal advisory through scientists of agricultural
university and ofﬁcials of development departments
on integrated pests, diseases and nutrient practices of
vegetables apart from supply of seeds, PP chemicals,
fertilizers in wholesale price. Direct market link through
‘Wal-Mart’ of Hyderabad is being tried. Linking with
crop loans and insurance, establishing storage structure
with the support of National Cooperative Development
Council, providing information services through Mobile
App and dovetailing schemes of Departments of
Agriculture and Horticulture, Government of Telangana
are the other extension services offered by the Company.
Breaking of loan-based relationship between farmers
and dealers, delayed distribution of inputs, dovetailing
schemes, prevailing caste system, rapport building and
arranging collateral security for loans for producer
members were the challenges.

*

Rating against a continuum ranging from 1- Strongly disagree to
9 - Strongly agree

3.7.6. Evaluation of digitally documented videos of IIHR
technologies

75

Two digital videos on 'Arka Rakshak Tomato production
technologies' (5 min) and 'Arka Kalyan Onion production
technologies' (4.11 min) were produced. They were
uploaded to the social media viz., You Tube, Facebook,
IIHR website and Whatsapp media to create large scale
awareness among the stakeholders on IIHR technologies
and effectiveness of the same evaluated. Total watch
time was more in India (76-78) followed by USA.
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3.7.7. Rate of adoption of IIHR technologies

where RoA was higher among marginal farmers. It was
concluded that focus of technology dissemination can
be big farmers in the beginning and among small and
marginal farmers at later stages of adoption.

Vegetables, mango and banana specials was assessed
through telephonic survey, applying systematic
sampling procedure, obtaining information pertaining
to purchase of these formulations from ATIC by farmers
(vegetable special-3580 farmers; banana special-2660
farmers and mango special- 551 farmers) over a 5 yr
period from 2011 to 2015. Rate of adoption of vegetable,
banana and mango specials increased at an average of
34, 24 and 31%, respectively. Continued adoption of
these formulations was exhibited by 60, 43 and 87%
of the farmers using vegetables, banana and mango
specials, respectively. The discontinuance of these
technologies was due to water scarcity (vegetable and
banana growers), cultivation of alternate crops (banana
growers) and sale/leasing-out of land (mango growers).
Thus, above technologies are still relevant and viable
under real farm situations.

Unique and speciﬁc characteristics of PCV as perceived
by the respondents
Special Features of
PCV perceived by the
farmers

3.7.8 Multidimensional analysis of attributes of
horticultural innovations and their impact on
adoption




Higher yields with better quality of the produce inthe
most crucial factor for survival of farmers in PCV.
Among various crops, yields were highest in tomato,
followed by green and coloured capsicum. Marginal
farmers obtained higher yields in all crops compared to
small and big farmers due to smaller area and intensive
of crops in polyhouse/ net-house.
There was a gradual increase in rate of adoption of PCV
technology during 2008-2016. Lower adoption during
5th and 6th year of dissemination was due to change in
promotional policies and programmes of organizations
extending ﬁnancial assistance. RoA of innovation by
small farmers was more in all years except in 2011,

Number of Farmers
(percentage in
parenthesis)

High risk, high
investment and high
proﬁt enterprise

37 (61.66)

Quality, yield and
productivity is very high

38 (63.33)

Takes longer time to
learn and adopt

42 (70)

Very easy to produce
and market with preproduction, marketing
tie-ups, which otherwise
is difﬁcult

46 (76.66)

Sustained technical
guidance is essential for
successful adoption

39 (65)

Highly ﬂuctuating
market demand and
price for produce

31 (51.66)

Choice of crops, varieties
and management
demands higher level of
specialized knowledge

41 (68.33)

Yield (t/acre) levels of different vegetables among PCV farmers (N=60)
Category of
farmers
Marginal
Small
Big
Average

Coloured Capsicum

European Cucumber Green Capsicum

42.5
38.6
36.2
39.1

34.1
28.5
24.4
29.0

53.8
48.2
46.4
49.4
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Tomato
62.4
58.3
55.2
58.6
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4. All India Coordinated Research Projects
The ICAR-All India Co-ordinated Research Project (AICRP)
on Fruits, is head quartered at ICAR-IIHR, Bangalore. Besides
the ICAR-AICRP on Fruits, several All India Coordinated
Research Projects on various horticultural crops and one All
Project
All India Coordinated
Research project on Arid
Zone Fruits

India Network Project on pesticide residues are in operation
at ICAR-IIHR. The details of the activities carried out under
different AICRP projects during the period under report
are given below.

Aspect

Crops / Activity
Papaya: Among six varieties evaluated, varieties TFCP
3 (45.63 kg/tree) and TFCP 4 (43.70 kg/tree) were on par
with check var. Red Lady (49.85 kg/tree).

Crop Improvement

Guava: The varieties Arka Mridula, SG 10-3, SG 10-4
and SG 10-6 exhibited better yield attributing traits.
Annona: Out of 9 varieties evaluated for yield. Arka Sahan
recorded highest number of fruits per plant (121.7), per
plant yield (56.65 kg) and fruit weight (465.50g).
All India Coordinated
Research
Project
on
Vegetables

Germplasm evaluation

Germplasm of tomato, chilli, bell pepper and paprika have
been evaluated for yield and quality traits.
French bean: Out of 60 germplasm evaluated, 45 were
bush types and 15 were pole types. Among the 45 bush
types, 20 lines were vegetable types and remaining were
pulse (rajmah) types.
Cowpea: Out of 25 germplasm evaluated, EC-769250
recorded maximum pod yield (238 g/plant), pod length
ranged from 14 to 73.8 cm (EC-769255).
Tomato: Out of 7 entries evaluated under ToLCV (AVT-I),
2014/ToLCV-5 (438q/ha), 2014/ToLCV-3 (432q/ha)
and 2014/ToLCV-2 (416 q/ha) were top yielders. Out of
11entries evaluated under determinate hybrid (AVT-II),
2014/TODHYB-7(533 q/ha) and 2014/TODHYB-2 (500
q/ha), were the top yielders.

Crop Improvement

Brinjal: Out of 8 entries evaluated for yield and resistance to
bacterial wilt, 16/BRLVAR-4 (350q/ha) and 16/BRBWRES-7
(300q/ha) performed better.
Bitter gourd: Out of ﬁve hybrids evaluated (AVT-II),
2013/BIGHYB-07 (153.33 q/ha) and 2013/BIGHYB-05
(122.55 q/ha) out yielded.
Ridge gourd: Out of 4 hybrids evaluated (AVT-II), 2013/
RIDHYB-02 (392.95 q/ha) and 2013/RIDHYB-06 (252.84
q/ha) out yielded.
Okra: Out of 10 hybrids evaluated (AVT-I), NBH-180
recorded highest fruit yield (13.25 t/ha).
French bean: Out of 5 entries evaluated (AVT II), 13/
FBBVAR 3 recorded maximum pod yield (170 q/ha) and
13/FBBVAR4 (142.8 t/ha) out yielded.
77
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Cowpea: Out of 6 entries evaluated (AVT II), 2014/
COPBVAR-2 recorded maximum pod yield of 18.5 t/ha
and Arka Garima -17.5 t/ha.
Garden Pea: Out of 7 entries evaluated (AVT-II), 2012/
PEVAR-2 ranked ﬁrst with pod yield (94.60 q/ha) and
2012/EVAR-3 (82.90 q/ha).
Dolichos: Out of 4 entries of pole types evaluated (AVTII), 2014/DOLPVAR-4 ranked ﬁrst with pod yield (260.00
q/ha) and 2014/DOLPVAR-1 (180.70 q/ha).
Network project on onion
and garlic

Onion: During kharif (AVT-II), AVT-IIOSK-1312 (414.53)
and hybrid OSK-1329 (383.33), and in rabi (AVT-II),
OSR- 1359 (428.33) and hybrid OSR-1372 (475.00) were
performed better for bulb yield and qualities.

Crop Improvement

Garlic: Bulb yield (AVT I) was highest in GN14-27 (69.48
q/ha), and in AVT II, GRS-1330 (61.50 q/ha) performed
better during rabi season.
All India Coordinated
Research
Project
on
Floriculture

Germplasm Maintenance

In gladiolus 69, carnation 94, Heliconia 16, Chrysanthemum 83
and in China aster 25 genotypes have been maintained.

Crop Improvement

Gladiolus: The genotypes 'Arka Aayush', Arka Naveen
and IIHRG-12 were found promising as cut ﬂower as well
as for corm and cormel production.
Chrysanthemum: Out of 13 genotypes evaluated, Arka
Pink Star found promising for pot culture. Arka Yellow
Gold and Arka Kirti and Rajat found promising for loose
ﬂower yield.
China aster: Out of 4 genotypes evaluated, Arka Aadya
and Arka Archana found better for early ﬂowering and
high yield.

Signiﬁcant highlights of the All India Network Project on Pesticide Residues : Persistence of residues of following
pesticides was carried out on a number of 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.
Crop
Grape

Mango

Pesticide

Half-life (days)
X
2X
4.6
6.0
4.4
6.2
3.9
5.3
1
15

Flupyram
Tebuconazole
Spirotetramat 150OD
Imidacloprid 17.8SL
Flupyram
After 3rd spray application
After 4rd spray application
Tebuconazole
After 3rd spray application
After 4rd spray application
78

Residue persistence (days)
X
2X
15
20
7
20

5.2
4.3

5.4
4.5

10
15

10
15

3.2
3.0

3.4
3.8

10
10

10
15
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Pomegranate
Bitter gourd

Tomato
Brinjal

Cucumber
Cabbage
Cauliﬂower
Okra

Flupyram
Tebuconazole
Ethion 50EC
Profenofos 50EC
Cypermethrin 10EC
Imidacloprid 17.8 SL
Triazofos 40EC
Imidacloprid 17.8 SL
Carbendazim 50% WP
Flubendiamide
Thiacloprid
Carbendazim 50%WP
Flupyram
Triazofos 40EC
Oxadiargyl 80WP
Carbendazim 50%WP
Carbendazim 50%WP

7.6
5.7
2.3
1.8
3.0
2.8
1.6
3.54
3.25
4.42
3.38
3.56
14.05
1.6
3.9
5.6
5.6
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7.6
6.1
3.4
2.0
3.7
4.1
1.7
4.29
6.16
7.31
24.88
2.0
3.2
-

15
15
20
10
15
10
10
10
25
5
7
30
7
10
5
15
25

15
15
25
15
20
20
15
15
10
15
10
15
7
-
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5. Transfer of Technology
The Institute has a multi-dimensional approach in extension for effective transfer of technologies to various
stakeholders. Accordingly, during the year 2016-17, the Division of Social Sciences, organised need based
advanced trainings on horticultural technologies, 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. The details are given below.
5.1 Training Programs
5.1.1 ICAR-IIHR, Bengaluru
The Institute organized on-campus and off-campus trainings;
On-Campus Trainings
Title

Date(s)

“Mushroom production technology” for ofﬁcers of Karnataka
Training on “Hand pollination technique in custard apple hybrid Arka Sahan”
“Protected cultivation of value vegetable and ornamental crops” for ofﬁcers
of Kerala
Entrepreneurial training on “Mushroom spawn production & cultivation”
Summer School on “Contemporary methods of conservation and
management of horticultural genetic resources”
Special training on “Advanced technologies for horticultural crops” for
students of Allahabad Agricultural University
Special training on “Improved horticultural technologies” for watershed
farmers of Karnataka

Apr 11-16
Apr 30
May 23-28

No. of
participants
15
110
22

Jun 02-10
Jun 7-27

34
27

Jun 29 - 4 Jul

21

May 31- Jun 3
Jul 12-15
Jul 26 -29
Aug 23 -26
Sep 26-29
Sep 31-Oct 3
Aug 18-20
Sep 7-9
Sep 15-23
Sep 19-23
Sep 20-21

24
18
22
28
30
24
30
30
36
17

Oct 18-22

28

Nov 8-11
Nov 24-28
Dec 15-17

22
29
25

Jan 05-13

31

Special Training on “Enhancement of production of vegetable crops” for
ofﬁcers of Tamil Nadu
Entrepreneurial training on “Mushroom spawn production & cultivation”
“Pollen cryopreservation in solanaceous and cucurbitaceous vegetables”
Special training course on “Arka fermented cocopeat for nurseries” for
nursery entrepreneurs
Special Training for Agri / Hortipreneurs of ACABC on “Business
opportunities in production and processing of tropical mushroom as a
commercial venture on cooperative mode for domestic and export markets”
Training on “Advances in Vegetable and Fruit Production Technology”
Special training programme for “Agri entrepreneurs of ACABC scheme”
Interaction and exposure training programme on “Vegetables, Fruits and
Flowers”
Entrepreneurial training on “Mushroom spawn production & cultivation”
80
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GAP and MRL in the training program “Mango Export- Role of Growers,
Exporters and FPO’s”

Jan 31

100

Feb 6-10

6

Scientiﬁc composting for Plant operators and engineers of BBMP

Mar 06

5

Operation and maintenance of agricultural and horticultural Machinery

Mar 07
Mar 23

40
38

Special training program for the Ofﬁcers of Department of Floriculture,
Kashmir

Off-Campus Trainings
Title
Post Harvest handling of mango and maximum
residual limits in mango
Post harvest handling of mango, Maximum Residual
Limits (MRL) and GAP Certiﬁcation in mango
Nematode management under protected cultivation
using biopesticides
Oyster Mushroom cultivation for tribal upliftment at
NGO Vivekananda Girijana Kalayana Kendra
Biopesticides Awareness and training programme
Training on nematode management under protected
cultivation
Nematode management under protected cultivation
using biopesticides
Biopesticides Awareness & training programme
Nematode Management in Horticultural Crops
Operation and maintenance of agricultural and
horticultural machinery
One day training on potential of mushroom cultivation
in Tripura

Place

Date(s)

Chintamani

Feb 02

No. of
participants
60

Srinivaspura, Kolar

Feb 08

80

Gauribidanur

Jun 29

80

BR hills, Chamrajnagar

Jul 02

15

Doddaballapur
Malur

Dec 23
Oct 5

80
45

Kodaikanal

Dec 29

100

Hosur
Vellore
KVK, Hirehalli

Feb 06
Feb 14
Mar 10

80
120
72

Lembucherra, Agartala

Mar 19

125

5.1.2 CHES, Bhubaneswar
The station organized one on-campus training as given below
On-Campus Trainings
Title
Plant architecture and ﬂower regulation in mango

Date
Mar 16-19

5.1.3. CHES, Chettalli

The station organized off-campus trainings as given below
Off- Campus Trainings : The following trainings were organized for tribals
Title
Commercial nursery production of ornamental crops
including orchids, tuberose and crossandra
Mushroom Training
Trichoderma and Honey bee training
Training cum distribution of Honey bee boxes to
Training for Tribal beneﬁciaries at IIHR Food processing
Technology
Training cum distribution of Poultry birds
81

Place
BR Hills, Chamrajanagar

Date
Jun 11

BR Hills, Chamrajanagar
BR Hills, Chamrajanagar
BR Hills, Chamrajanagar
BR Hills, Chamrajanagar

Jul 02
Jul 23
Oct 18
Nov 18

BR Hills, Chamrajanagar

Feb 03
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5.1.4 KVK, Gonikoppal

5.1.5 KVK, Hirehalli, Tumakuru

The Krishi Vigyan Kendra organized 67 trainings on
various technologies in the ﬁelds of horticulture and
allied subjects

The Krishi Vigyan Kendra organized 54 trainings on
various technologies in the ﬁelds of horticulture and
allied subjects

Type of
Training
On-Campus
Off-Campus
Total

No.
25
42
67

Type of
Training
On-Campus
Off-Campus
Total

34
20
54

Number of
participants
1493
773
2266

Kolihalli, Tumkur
Cherambane, Kodagu
Kolihalli, Tumkur
KVK, Gonikoppal
Chandetti, Kodagu
Chandetti, Kodagu
Chandetti, Kodagu
Madhugiri, Tumkur
Madhugiri, Tumkur
Nagenahalli, Tumkur
Madhugiri, Tumkur
Lingenahalli, Bengaluru North
Pemmenahalli, Tumkur
Lingenahalli, Tumkur
Nagenahalli, Tumkur
Cherandetti, Madikeri
Cherandetti, Madikeri
Kolihalli, Tumkur
Kolihalli, Tumkur
Doddaballapur

No. of
Demonstrations
2
5
2
5
10
5
2
5
2
2
1
1
2
1
2
5
2
2
2
1

Number of
participants
1205
1859
3064

No.

5.2 Field Demonstrations
ICAR-IIHR, Bengaluru
Title
Arka microbial consortium (AMC)
Varietal trial on Yardlong bean-Arka Mangala
Varietal trial on Peas Arka Priya
Varietal trial on Chilli Arka Meghana
Varietal trial on French Bean, Arka Sharath
Varietal trial on French Bean, Arka Suvidha
Varietal trial on French Bean, Arka Anoop
Varietal trial on Onion, Arka Keertiman
Varietal trial on Onion, Arka Lalima
Varietal trial on Onion, Arka Niketan
Varietal trial on Mari Gold, Arka Bangara
Varietal trial on Mari Gold , Arka Agni
Varietal trial on China Aster, Arka Adhya
Bio-nematicides in Grapes
Varietal trial on Dolichos beans ,Arka Amogh
Varietal trial on Brinjal, Arka Anand
Varietal trial on Tomato hybrid, Arka Samrat
Varietal trial on Tomato hybrid, Arka Rakshak
Varietal trial on Ridge gourd, Arka Sujath
Demonstration on the use of bio-pesticides with precise
mode, dose and time of application for nematode
management under protected cultivation.
Demonstration on Chilli F1 hybrids
Marigold varieties Arka Agni and Arka Bangara 2
Marigold varieties Arka Agni and Arka Bangara 2
Marigold varieties Arka Agni and Arka Bangara 2
Rose variety Arka Swadesh
Rose variety Arka Swadesh
Tuberose variety Arka Nirantara

Locations

IIHR, Bengaluru
Kaginalii village of Shikaripura
Taluk in Shimoga District
Durgada Halli, Tumkur District

2
1

Shahapur, Yadgir District
Hosur, Tamil Nadu
Doddaballapura, Karnataka
Nandhigavi Village, Harihara
Taluk, Davanagere District

1
1
1
1
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Tuberose variety Arka Prajwal

1

Demonstration of Tractor operated onion digger cum
windrower

Dhansuli Village, Raipur District,
Chhattisgarh
KVK Hirehalli and UAS,
Dharwad
Narasipura village, Kadur taluk,
Chikkamagaluru (Dt.)

Demonstrated of Power operated onion grader and
Power operated onion de-topper

Narasipura village, Kadur taluk,
Chikkamagaluru

1

Front line demonstration (FLD) of onion F1 s, Arka
Lalima and Arka Kirthiman

Hiriyur, Gulbarga, Bijapur, Gadag,
Hirehalli KVK

5

Carnation variety Arka Flame

2
1

KVK, Gonikoppal

A total of 89 ﬁeld demonstrations on sixteen aspects were organised in twenty villages of Kodagu district.

KVK, Hirehalli

A total of 190 ﬁeld demonstrations on sixteen aspects were organised in twenty villages of Tumakuru district.

5.3 Field Days
Title

Date & Place

ICAR-IIHR, Bengaluru
Tomato F1 hybrid Arka Rakshak

18-8-2016, Anekal Taluk, Bengaluru Urban District

Field day on Improved Vegetable Varieties/Hybrid and
Production Technologies

21-9-2016, IIHR, Bengaluru

Improved onion varieties/ hybrids with advanced
20-9-2016 , 15-01-2017 & 14-2-2017
production technology of Arka Vishwas, Arka Sona, Arka IIHR, Bengaluru
Ujjwal, Arka Swadista, Arka Lalima and Arka Kirthiman
and carrot variety Arka Suraj
Stem Borer Management in Pomegranate

5-11-2016, Kunikere village of Hiriyur Taluk,
Chitradurga District

Protected Cultivation of Coloured Capsicum under Mera
Gaon Mera Gaurav programme

21-12-2016, Thungani village Kanakapura Taluk,
Ramanagara District

French bean var. Arka Sharath

26-12-2016, Aladahalli Village Shimoga Tq

CHES, Bhubaneswar
Mango diversity and Urban Horticulture

08-05-2016, Bhubaneswar

CHES, Chettalli
Awareness programme on ICAR-IIHR Technologies for
Black pepper

12-01-2017, Chettalli

KVK, Gonikoppal
Field day on vegetables

31-01-2017, Mythadi village, Virajpet taluk

Field day on black pepper

03-02-2017, KVK Athur Farm

KVK,Hirehalli
Use of Plastic Mulch in Tomato

19-09-2016, Vaddagere Tumakuru

Paddy MAS-26

25-11-2016, D.Nagenahalli, Koratagere, Tumakuru
83

Transfer of Technology

IIHR Annual Report 2016-17

5.4 Farmers-Scientists Interface Meetings
Event/Occasion

Date

Place

No. of
participants

National Mushroom Industry Interface Meet

Oct 27

Lalbagh, Bengaluru

Workshop on Export Procedure for the Beginners – Grapes
Institute-Industry Interface Meet on Mechanization,
Processing and Value Addition in Horticultural Crops
Interactive meeting with Farmers of MGMG village
Doddatumkur on the topic Bheempasaluyojane (Crop
insurance) and other central government programmes
Interactive meeting of MGMG team scientist with the
farmers of adopted MGMG village on the topic advanced
methods in cultivation in horticultural crops (onion,
marigold, grapes, tomato, capsicum polyhouse cultivation,
Pole bean cultivation and Chrysanthemum)
Interactive meeting of MGMG team scientist with the
farmers of adopted MGMG village on the topic seed
production techniques in onion and other vegetable crops
Training cum workshop on Suitable Vegetable varieties,
Mushroom Production, and value added products of fruits
and vegetables

Aug 19
Oct 21

UHS, Bagalkot
ICAR-IIHR Bengaluru

More than
200
100
125

Dec 25

Doddatumkur village,
DoddaballapurTaluk

120

Jan 05

Doddatumkur and
Gowdahalli

65

Feb 10

Doddatumkur,
Gowdahalli

70

Mar 19

Lembucherra, Agartala

125

Nov 23

CHES, Chettalli

-

Jan 25

CHES, Chettalli

-

Feb 15

CHES, Chettalli

-

Aug 18
Nov 14

KVK, Gonikoppal
KVK, Gonikoppal

40
30

Mar 16

KVK, Gonikoppal

65

ICAR-IIHR, Bengaluru

CHES, Chettalli
Planters and Scientists interaction meet on Strategies for
popularizing future fruit crops in humid tropics
Workshop on ICAR-IIHR Technologies for Organic
Horticulture
Group discussion on ICAR-IIHR Technologies for AgriHorti Ventures

KVK, Gonikoppal
Mushroom value addition and marketing
Interface programme on socio economic studies on small
farmers
Interface programme on INM in coffee and black pepper

5.5 Exhibitions
Organized/Participated

Venue

ICAR-IIHR, Bengaluru

Fruit Breeding in Tropics and Sub-tropics:
An Indian Perspective
Pilikula Vasanthotsava
Vegetable Production Technology Awareness
Programme
Kisan Mela
Krishi Mela of University of Agricultural Horticultural
Sciences (UAHS), Shivamogga
Global Rajasthan Agri-Tech Meet

Period

IIHR, Bengaluru.

Apr 27-29

Plikula Nisarga Dhama, Mangalore
Palakkad, Kerala

May 21 -22
July 2, 2016

SBI, Coimbatore
Shivamogga Karnataka

Aug 26- 27
Oct 21-24

Jaipur, Rajasthan

Nov 9-11
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Horti Expo 2016
Thotagarike Mela (Horticulture Fair)
Krishi Mela and Centenary Expo
International Workshop and Exhibition on Agro
Processing and Value Addition
Krishi Samriddhi Rashtriya Krishi Mela
Agri-India Expo
Krishi Unnati Mela-2017

CHES, Chettalli

New Delhi
UHS, Bagalkot Karnataka
CPCRI, Kasargod, Kerala
Thiruvananthapuram, Kerala

Nov 15-18
Dec 17-19
Dec 10-13
Dec 1-5

Raipur, Chattisgarh
UAS, Bengaluru
Pusa, New Delhi

Jan 27- 31
Feb 21 -24
Mar 15 - 17

Fruits Mela and Horticulture Exhibition
Mangalore
Awareness Programme on off-season Litchi Cultivation CHES, Chettalli
Regional Horticultural Fair
IIHR,Bengaluru

May 21
Jan 04
Jan 15–19

Awareness Programme on Pradhan Mantri Bima Fasal
Yojana
Jackfruit Diversity Programme
Organic Vegetable Mela
Krishi Mela 2016
World Soil Day and Rabi Campaign
Krishi Mela and a Mega-exhibition 'Centenary Expo'
Farmers Day and Technology Week
Regional Horticultural Fair
Agricultural Science Congress 2017

KVK, Hirehalli

Apr 6

KVK/CHES Hirehalli
KVK Hirehalli
UAHS, Shivamogga
KVK, Hirehalli
CPCRI, Kasargod
KVK,Hirehalli
IIHR,Bengaluru
UAS,Bengaluru

Jun 29
Aug 19
Oct 21-24
Dec 5
Dec 10-13
Dec 23
Jan 15–19
Feb 21-24

Plantation Expo
Regional Horticulture Fair
National Seminar on Fruit Health

Kutta, Kodagu
IIHR, Bengaluru
IIHR, Bengaluru

Nov 15
Jan 15-18
Apr 27-29

CHES, Hirehalli

KVK, Gonikoppal

5.6 TV and Radio programmes
Scientists of the Institute presented 16 radio and 29 television programs on the technologies developed by the
Institute and other related topics in horticulture.

5.6.1 Radio programs
The following radio programs were presented by the scientists of the Institute
Title
Protected cultivation of carnation
Water quality and its improvement in horticultural crops
Management of Areca crop and mixed cropping system
Role of Arka Microbial Consortium in plant disease
management in horticultural crops
Cultivation of amaranthus and fenugreek
Prophylactic measures for disease prevention in dairy animals
Disease management in Arecanut
Practices after forward pruning in grape vineyards
Goatary Management
Integrated crops management in black pepper
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Date & Place
2-04-2016
25-4-2016
09-06-2016
07-08-2016

Station
AIR Bengaluru
AIR Bengaluru
AIR Bengaluru
AIR, Madikeri

8-8-2016
07-09-2016
14-09-2016
22-09-2016
26-09-16
24-11-2016

AIR Bengaluru
AIR, Madikeri
AIR, Madikeri
AIR, Bengaluru
AIR, Madikeri
AIR, Madikeri
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Importance of soil testing for coffee and pepper
IIHR RHF 2017 and its importance
ICAR-IIHR released leafy vegetable varieties
Improved variety of french bean and vegetable cowpea (in
Kannada)
Organic farming and inputs from IIHR
Practices after back pruning in grape vineyards

13.12.2016
15-01-2017
15-1-2017
15-01-2017

AIR, Madikeri
AIR Bengaluru
AIR Bengaluru
AIR Bengaluru

16-01-2017
21-03-2017

AIR Bengaluru
AIR, Bengaluru

5.6.2 Television programs
The following television programs were presented by the scientists of the Institute on different channels
Title
IIHR Technologies for farmers
Preparedness for seeds/varieties for the farmers for Kharif
Bio-fuel crops for farmers
Use of bio-fertilizers in horticulture
Scientiﬁc cultivation of banana
Field day on Arka Rakshak in Krishi darshan
Scientiﬁc Guava cultivation
IIHR Released Varieties of Green Leafy vegetables
Rose cultivation in polyhouse and new marigold varieties of
IIHR
Cultivation of tuberose
Cultivation of foliage plants
Cultivation of Jamoon and Cashew
Cultivation of gerbera
Cultivation of gerbera
Rose cultivation in polyhouse and new marigold varieties of
IIHR
Use of growth regulators to improve quality of seedless
grapes
Horticultural fair 2016
Management of unseasonal ﬂowers in mango
Arka Sahan-success story
Management of pomegranate stem borer using ICAR-IIHR
repellent formulation
Importance of Regional Horticultural Fair- 2017
Improved variety of french bean and vegetable cowpea on in
Kannada
IIHR RHF-2017 and facilities at IIHR
IIHR RHF-2017 and facilities at IIHR

Date & Place
11-04-2016
16-05-2016
04-07-2016
28-07-2016
02-08-2016
18-08-2016
20-09-2016
27.9.2016 &
16.2.2017
28-9-16 &
25-9-16
01-10-2016 &
02.10.2016
6-10-2016
14-10-2016
19-10-2016
20-10-2016
25-10-16 and
20-10-16
02-12-2016

Station
DDK, Bengaluru
DDK, Bengaluru
DDK, Bengaluru
DDK, Bengaluru
DDK, Bengaluru
DD Chandana
DDK, Bengaluru
DD Chandana,

13-12-2016
14-12-2016
15-12-2016
01.01.2017

DDK, Bengaluru
DDK, Bengaluru
DD Chandana
DD Chandana

15-01-2017
15.01.2017 and
16.02.2017
16-01-2017

TV9, Bengaluru
DD,Chandana

16-01-2017

IIHR released varieties of leafy vegetables

23.1.2017
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Kannada ETV
Kannada ETV
Kannada ETV
DDK, Bengaluru
Doordarshan
ETV-kannada
Chandana
Doordarshan

Samaya TV,
Bengaluru
Suddi TV,
Bengaluru
Vijayavani TV,
Bengaluru
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Medicinal plants
Dairy farming for Kodagu district

28.01.2017
14.02.2017

Improved high yielding varieties of brinjal
Vegetable ﬁeld day on Arka Rakshak in Krishi dharshan.

16-02-2017
17-02-2017

DD,Chandana
Suddhi TV,
Bengaluru
DD,Chandana
DD Chandana

5.8 Vegetable Breeder Seed Production
Programmes and Seed village concept

5.7 Agricultural Technology Information Centre
(ATIC)

The vegetable seed production unit organized vegetable
breeder seed production programmes at ICAR-IIHR
campus, Hesaraghatta and in farmer’s ﬁeld under Seed
Village Concept. During this year a total quantity of 12202
Kgs seed was produced including 60 vegetable varieties and
hybrids. Seed production of IIHR hybrids was undertaken
on large scale at Haveri Districts of Karnataka state under
seed village concept. Under this programme a total quantity
of 1886 kg hybrids seed was produced comprising of
important hybrid crops viz., Tomato (90 kg), Chilli (90.60
kg) , Onion (1660 kg.) and Brinjal (45.00 kg).

The Agricultural Technology Information Centre (ATIC)
was visited by 2937 farmers seeking information on cropspeciﬁc problems, improved crop production technology
aspects, solutions to real-time farming situations and
ICAR-IIHR technology commercialized products and
their usage. A revenue of Rupees 34,54,405.00 was
realized through sale of products/literature and other
services.

5.9 Sale of Quality Seeds and Planting Material
5.9.1 ICAR-IIHR, Bengaluru
A total quantity of 12,759.5 kg of vegetable seeds was sold to public/private sector organisations and farmers thereby
earning a record revenue of Rs. 1.15 crores.
Crop
Tomato
Chilli
Brinjal
Watermelon
Round melon
Bush squash

Variety and Quantity sold (kg)
Arka Vikas, (33.5), Arka Saurabh(6.3), Arka Meghali(44.6), Arka Alok (7.6), Arka
Abha(2.4), Arka Samrat (F1)( 21.5), Arka Rakshak (F1) (81.8)
Arka Lohit (56.0), Arka Suphal (0.9), Arka Mohini (0.1), Arka Meghana (F1) ( 13.6),
Arka Harita (F1)( 13.9), Arka Kyathi (F1)( 12.9),
Arka Shirish (26.2), Arka Kusumakar (6.8), Arka Anand (F1) (21.6), Arka Nidhi (3.6),
Arka Neelkanth (0.9), Arka Keshav (12.7),
Arka Manik (18.9), Arka Muthu (4.5),
Arka Tinda (8.2)
Patty Pan (3.2)
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Pumpkin
Bottle gourd
Bitter gourd
Ridge gourd

Arka Suryamukhi (114.9), Arka Chandan (7.2)
Arka Bahar (47.8)
Arka Harit (15.0)
Arka Sujat (2.7), Arka Sumeet (2.9)

Okra

Arka Anamika (2789.6), Arka Abhay (21.3)

Onion

Arka Lalima (163.6), Arka Kirthiman (72.6), Arka Kalyan (414.8), Arka Niketan(129.6),
Arka Pragathi (9.9), Arka Bindu (5.3), Arka Bheem (55.0),

Radish
Cowpea

Arka Nishant (43.2)
Arka Suman (557.9), Arka Garima (376.7), Aka Samrudhi (110.7)

Yard long bean

Arka Mangala (601.6)

Garden pea

Arka Ajit (100.9), Arka Sampurna (11.8), Arka Karthik (20.2), Arka Priya (29.7), Arka
Apoorva (33.5), Arka Pramod (23.6)
Arka Komal (1720.1), Arka Suvidha (2043.3), Arka Anoop (388.1), Arka Sharath (835.5),
Arka Arjun (632.8),
Arka Suguna (395.3), Arka Arunima (158.6), Arka Varna (5.2), Arka Samraksha (7.0)
Arka Isha (160.5)
Arka Jay (130.6), Arka Amogh (55.8), Arka Sowmya (8.2), Arka Sambhram (51.5)
12,759.50 kg

French bean
Veg Amaranth
Coriander
Dolichos
Total

Planting Material Distribution
Crop
Fruit crop grafts / plants (mango, guava, sapota, custard apple, jamun, jack
fruit, grape, passion fruit, lime etc.)
Papaya seeds (Arka Prabhat and Arka Surya)
Revenue generated

Quantity
52000 Nos
1500 g
Rs, 14,85,000

5.9.2 CHES, Chettalli
No.
1
2
3
4
5
6
7
8
9
10
11
12
13
14
18
19

Crops
Rose
Hibiscus
Coorg mandarin
Rambutan
Jamun
Litchi
Egg fruit
Rose apple
Velvet apple
Avocado
Carambola
Karonda
Malayan apple
Amla seedlings
Seedless lime
Pumello

No. of Plants
373
254
12594
78
79
0
71
128
66
3122
398
387
875
1
137
26

20
21
22
23
24
25
27

Revenue
(Rs.)
14920
10160
692670
2730
2765
0
2130
3840
1980
124880
13930
13545
26250
30
7535
1430

28
29
30
31
32
33
34
35
37
88

Grape fruit
Papaya
Rangapur Lime
Sievelle lemon
Passion fruit
Pepper
Rambutan
seedling
Garcinia
Kokum
Sour sop
Dragon fruit
Annona
Red Guava
Ramphal
Bouganvillea
Citron
Total

63
325
39
37
885
7952
16

3465
1625
48.75
2035
26550
79520
560

59
399
637
1986
3
1
166
16
2
31175

2065
13965
47775
59580
105
30
5810
480
0
11,62,409
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5.11 Sale of Mushroom Spawn and its Impact

5.9.3 KVK, Hirehalli
Crops
Areca nut
Coconut
Mango
Guava
Amla
Lime
Pomello
Lime
Sapota
Tamarind

Variety
Hirehalli tall
Sprouts
Arsikere tall
Alphanso
Pink Flesh, Arka
Kiran
NA-4,5,7
Seedless
Devanahalli
Kazi Lime
Cricket Ball
PKM-1

Number of
plants
91,000
3,000
2,250
1,950
550

Technology aspect

Quantity/Value

Spawn sold during the period
April 2016- March 2017

36.44 tons

Revenue generated for the
institute

Rs. 21,97,223

Estimated impact
Mushroom produced
through 36.44 tons spawn

260
135
120
250
250
1,770

@3 Kg fresh mushroom per
kg spawn
Employment generated
@150 mandays/ton/annum

5.10 Supply of Farm Machinery

109.32 tons
16398 mandays (45
people employed for one
year)

Protein produced @2% of
fresh weight

A revenue of Rs. 11,20,000/- was generated by the
supply of the following machineries/drawings to various
ﬁrms.
Technology
Name of the ﬁrm/
transferred
organization
ICAR-IIHR lime
Horticulture Research and
harvesters - 200
Extension Station, Vijaypur
Numbers
(Tidagundi), NHS, Bagalkot,
Karnataka.
ICAR-IIHR Nursery
Kerala Agricultural
machinery
University, Thrissur, Kerala

2.186 tons

Land used for production
@0.1ha / ton

10.93 h

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

21864 tons

SMS obtained for recycling
as vermicompost

174.91 tons

5.12 On Farm Trials
Name of the trial/technology

Place

No. of trials

ICAR-IIHR, Bengaluru
High yielding powdery mildew resistant garden pea variety Arka
Pramodh and dolichos varieties Arka Krishna and Arka Vistar

UHS, Bagalkot, KVK,
Kolar, HRS Arasikere,
College of Horticulture,
Mysore

10

Arka Rashmi

UHS, Bagalkot

8

Arka Udaya

UHS, Bagalkot

8

Improved variety of multiplier onion Arka Ujjwal

Mandya, Mysuru,
Chamarajnagar and
Nagamangala

5

Improved variety of Rose onion Arka Vishwas

Kolar,Chinthaman
Gauribidanur and
Chikkaballapur

5
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KVK, Gonikoppal
Assessment of ginger protray raised seedlings -variety IISR
Mahima and IISR Varada for higher yield

Kongangeri

05

Assessment of paired row system of planting in Nendran Banana

Balele

05

Assessment of foot rot disease management in Black pepper

Ponnampet

05

Assessment of alterative medical approach for treatment of bovine
ﬁbropapilloma/Warts

Srimangala

05

Assessment of commercial ﬂower crops in coconut based cropping
system

Durgadhahalli,
Anupanahalli

3

Assessment of onion varieties for Rabi

Tippenahalli

3

Assessment of high yielding varieties of Redgram for disease
tolerance

Balanehalli,
Kariammanaplaya

3

Assessment of agricultural crop waste as substrate for Oyster
mushroom cultivation

Byalakere

3

Assessment of weeders as drudgery reducing equipments in
groundnut

Kadiranahalli and
Janapanahalli

3

KVK, Hirehalli

Hands on Training – Canopy management for offseason Litchi production

Distribution of biopesticides to farmers during
training programme at KVK, Vellore

Training on Hand pollination technique in custard
apple hybrid Arka Sahan
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6. Education, Training and Capacity Building
6.1 Post-Graduate Education

Higginbottom Institute of Agriculture; Technology and
Sciences, Allahabad; TNAU, Coimbatore; JNKVV,
Jabalpur; Acharya N.G. Ranga Agricultural University
(ANGRAU), A.P; Graphic Era University, Uttarakhand
for offereing higher education in horticultural sciences.
Scientists of the Institute have been recognized as faculty/
guides for offering course work and guide students for
research.

The main activities involve offering Ph.D. (Horticulture)
and Ph.D. (PHT of horticultural crops), courses as an
outreach program of IARI, New Delhi and facilitating
research guidance and course work for students of
various universities as per MoU. ICAR-IIHR has MoU
with reputed universities such as UAS, Bengaluru; Sam

6.1.1 Courses offered in
Course No

Course Title

Course Leader

III trimester of 2015-16 academic session for IARI/IIHR students
GP 620

Applied cyto-genetics (3+1)

Dr. A. Rekha

GP 640

Advances in plant breeding (3+0)

Dr. Hima Bindu

GP 612

Diversity analysis (2+1)

Dr. Ramya

MBB 703

Advances in molecular breeding and genomics (3+0)

Dr.
Vageshbabu
Hanur

MBB 504

Plant tissue culture and genetic transformation (3+0)

Dr. P. Nandeesha

PP 502

Plant developmental biology (3+1)

Dr. R. H. Laxman

PLPATH 604

Molecular basis of host pathogen interaction (2+1)

Dr. S. Sriram

PLPATH 513

Disease resistance in plant (2+0)

Dr. M. Krishna Reddy

AS 602

Advanced statistical genetics (1+1)

Dr. R. Venugopalan

SSAC 502/ AG 502

Soilfertility and nutrient management (3+1)

Dr. H. B. Raghupathi

BIO 504

Techniques in biochemistry (2+2)

Dr. Keshava Rao

HORT 621

Growth and development of horticultural crops (3+2)

Dr. V. Ravindra

VSC 622

Biotechnology for vegetable cropsimprovement (3+1)

Dr. E.S. Rao

VSC 621

Breeding of self-pollinated vegetable crops (3+1)

Dr. K. Madhavi Reddy

FLA 622

Value addition in ornamental crops (1+1)

Dr. Sangama

VSC 691

Seminar (1+0)

Dr. A.T. Sadashiva

FSC 691

Seminar (1+0)

Dr. B.N. S. Murthy

FLA 691

Seminar (1+0)

Dr. C. Aswath

PHT 691

Seminar (1+0)

Dr. H. S. Oberoi

PGS 506

History of agriculture (1+0)

Dr. A. Ganesha Murthy

PGS 503

Intellectual property and its management in agriculture (1+0)

Dr. P. E. Rajasekharan

FSC602

I trimester of 2016-17 academic session for IARI/IIHR students
National horticultural problems and current issues in fruit Dr. reju M. Kurian
production (4+0)
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HORT601/PHT601/
FLA670
VSC601
PHT 603
PGS501
PGS 504
PGS502
PGS 505

Export oriented horticulture (3+1

Dr. D.V.S. Rao

Hi-tech vegetable farming (3+1)
Advances in food processing and quality management (3+1)
Library and information services (0+1)
Basic statistical methods in agriculture (2+1)
Technical writing and communication skills (1+1)
Agricultural research, research ethics and rural development
programmes (1+0)

Dr. S.S. Hebbar
Dr. I. N. D. Gowda
Mr. Prasad, Shankar
Dr. R. Venugopalan
Dr. Venkattakumar, R
Dr. B. Balakrishna

MBB 501

Principles of biotechnology (4+0)

NEM 510

Nematode management (3+2)

Dr. Lakshman Reddy D
C
Dr. R. Umamaheswari

II trimester of 2016-17 academic session for IARI/IIHR students
FSC 611

Breeding of Fruit crops

Dr. M.Sankaran

VSC 611

Breeding of cross-pollinated vegetable crops

Dr. R.Veera Gowda

VSC 623

Advances in breeding for stress resistance in vegetable crops

Dr.T.S. Aghora/ Dr. L.K.
Bharathi

FLA 611

Commercial ﬂoriculture

Dr. H.P. Sumangala

FLA 621

Advanced breeding of ornamental crops

Dr. C. Aswath

PHT 612

Post harvest management of horticultural crops

Dr. D.V. Sudhakar Rao

PHT 614

Principles and practices of food handling and packaging

Dr. H.S. Oberoi

FSC 691

Seminar

Dr. B.N.S. Murthy

VSC 691

Seminar

Dr. A.T. Sadashiva

FLA 691

Seminar

Dr. C. Aswath

PHT 691

Seminar

Dr. C.K. Narayana

BIO 691

Seminar

Dr. Shamina Azeez

PLPATH 506

Principles of plant disease management

Dr. S. Sriram

MBB 601

Molecular breeding

Dr.
D.
Reddy

MBB 511

Biotechnology lab-II

Dr. Usha Rani

MB 507

Food micro-biology

Dr. K. Ranjitha

PP 503

Global climate change and agriculture

Dr. R.H. Laxman

PGS 504

Basic statistical methods in agriculture

Dr. R. Venugopalan

GP 612

Diversity analysis

Dr. P. Ramya

ENT 603

Pests of horticultural and plantation crops

Dr. V. Sridhar

MBB 504

Plant tissue culture and genetic transformation

Dr. P. Nandeesha

HST 601 (Ph.D)
PMA 604 (Ph.D)
BCI 606 (Ph.D)

Academic session 2016-17 for UHS(B)
Applied regression analysis (2+1)
Advances in breeding of plantation crops and spices (1+1)
Emerging trends in seed quality enhancement (2+1)

Dr. R. Venugopalan
Dr. Smitha, G.R
Dr. K. Bhanu Prakash
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PGS 503

Intellectual Property and its management in agriculture

Dr.P.E.Rajasekharan

6.1.2 PG Students admission for the academic year 2016-17
6.1.3 Allotment of PG Students admitted to research guides
(I) ICAR- IARI students
Name of the student
Siddharood Maragal
B.Vanlalneihi
Saheb Pal
Neha Yadav
Manpreet Kaur
Manoj Kumar
Kola Muthaiah
Babita Choudhury
Arindam Das
Kaluram
Sajana S
Shivani Singh
Elangaivendhan A
S.Vijayakumar
Sujayasree.O.J

Discipline
Vegetable Science (VSC)
Vegetable Science (VSC)
Vegetable Science (VSC)
Vegetable Science (VSC)
Vegetable Science (VSC)
Vegetable Science (VSC)
Vegetable Science (VSC)
Vegetable Science (VSC)
Vegetable Science (VSC)
Fruit Science (FSC)
Fruit Science (FSC)
Folriculture & landscape architecture (FLA)
Folriculture & landscape architecture (FLA)
Folriculture & landscape architecture (FLA)
Post harvest technology (Pht)

Name of the guide allotted
Dr.E.S. Rao
Dr.E.S. Rao
Dr.K.Madhavi Reddy
Dr.K.Madhavi Reddy
Dr.B. Varalaxmi
Dr.M. Pitchai Muthu
Dr.R.Veere Gowda
Dr.T.H. Singh
Dr.T.S. Aghora
Dr. Pious Thomas
Dr. Pious Thomas
Dr.C. Aswath
Dr.T.M. Rao
Dr. Sujatha Nair
Dr.R.B. Tiwari

(II) UHS, Bagalkot PG students
Name of the Student
Panchal Bhattacharjee
Mohammed Azhar Bintory
Rosalind Lallawmzuali
Jome Rime
Silpa S G
Mhasizotuo
Shivakumar S N
Hemalatha
Rigzen Tsewng

Discipline
M.Sc Fruit Science
Ph.D (FLA)
M.Sc- FLA
M.Sc- FSC
M.Sc- PSMA
M.Sc-PHT
Ph. D -PSMA
Ph.D-PHT
Ph.D-PHT

Name of the Guide Allotted
Dr. T. Sakthivel
Dr. H.P. Sumangala
Dr. Usha Bharathi
Dr.K.M. Sankaran
Dr. Smitha
Dr. Ranjitha
Dr. Hima Bindu
Dr. C.K. Narayana
Dr. H.S. Oberoi

6.1.4 IIHR scientists as Faculty/Guide/Advisor to other universities
• Dr.M.Sankaran, faculty for guiding Ph.D and M.Sc students from Dr. Y.S.R Horticultural University,
Venkataramanagudem, A.P
• Dr. R. Umamaheswari, Post Graduate Teacher in Dept. of Plant Pathology in UAS, Bengaluru and Dr. Y.S.R
Horticultural University.
• Dr T R Usharani, Post Graduate Teacher in Dept of Plant Biotechnology, UAS, GKVK, Bengaluru
• Dr Venkatravanappa, Faculty of University of Agriculture and Horticultural Sciences, Shimogga
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• Dr. S.Bhuvaneswari, Post Graduate Teacher for students of Process Engineering at the University of Agricultural
Sciences, Bengaluru

6.1.5 ICAR-IIHR scientists guiding students from various universities during the year
2016-17 as Chairperson
Name of the scientist

No. of M.Sc.
Students

Dr. C. Aswath
Dr. Hima Bindu
Dr. M. S. Rao
Dr. R. Umamaheswari
Dr. H.S. Oberoi
Dr. C.K. Narayana
Dr. K. Ranjitha
Dr. G. Karunakaran
Dr. T.M. Gajanana
Dr. D. Sreenivasa Murthy
Dr Upreti K.K
Dr. Soudamini Mohapatra
Dr. K.S.Shivashankara
Dr. Debi Sharma
Dr.J.B.Mythili

1

Dr. M.V. Dhananjaya

2

No.of Ph.D students
3
2
2
1
1
1

1

1
1
1
1
1
4
1
1

2

University

UHS, Bagalkot
JNTU-Hyderabad
Jain University
UHS, Bagalkot
UHS, Bagalkot
UHS, Bagalkot
Dr.YSRHU, AP
UAS,Bengaluru
UAS,Bengaluru
Kuvempu University, Shimoga
Jain University, Bangalore
Jain University, Bangalore
Jain University, Bangalore
Sam Higginbottom Institute of Agril.,
Technol.and Science.
UHS, Bagalkot

6.1.6 Award of M.Sc. and Ph.D. degrees
Student
Mr China Polaih

University
Dr YSRHU, AP

Ms. Rachana
Mohan

School of
Biosciences, Mar
Athanasios College
for Advanced
Studies, Tiruvalla,
Kerala
University of
Agricultural
Sciences, Bengaluru

Mr Fasludeen
N.S

Mr Chitappa B

University of
Agricultural
Sciences, Bengaluru

Degree
Ph.D.

M.Sc. Food
Technology and
Quality Assurance

M.Tech (Agril.
Engg.) (Processing
and Food
Engineering)
M.Tech (Agril.
Engg.) (Processing
and Food
Engineering)
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Thesis Title
Studies on molecular,
biochemical diversity
and genetic analysis in
Velvet bean (Mucuna
pruriens (L.) DC.)
Effect of ripening
inhibitors on extension
of storage life and
quality maintenance
of banana (cv. Ney
Poovan)
Development of
Oyster Mushroom
Slicer

Name of the guide
Dr. Hima Bindu

Design and
development of a
motorized onion
detopper cum grader

Dr. Carolina
Rathinakumari

D.V.Sudhakar Rao

Dr. Carolina
Rathinakumari
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Ms. Pavithra,
H.K.

Mr. Vasanth
Kumar

Ms. P. Kavitha

Ms. Deepa M

UAS, GKVK,
Bengaluru

M.Sc. (Ag. Econ.)

An economic analysis
of production and
marketing of betel
leaf-A study in
Tumkur district,
Karnataka
UAS, GKVK,
M.Sc. (Agri. Econ.) Optimal production
Bengaluru
Timing and land
allocation for summer
tomato in eastern dry
zone of Karnataka -An
Economic analysis
Kuvempu University Ph.D. Biochemistry Metabolomics of
Tomato with special
reference to fruit
quality
Jawaharlal Nehru
Ph.D.
Studies on persistance
Environmental
and dissipation of
Technological
University,
Science
carbaryl, phenolphos
and OxydemetonHyderabad
methyl on citrus fruit
and soil

6.1.7 Thesis Evaluation
1.

Dr K. Madhavi Reddy evaluated Ph. D. thesis of Mr
Arun Kumar entitled “Genetic Diversity, Heterosis,
Combining ability and Stability studies in dual
purpose (culinary and processing) tomato (Solanum
lycopersicum L.) submitted to Dr Y S R Horticultural
University, Andhra Pradesh.

2.

Dr K. Madhavi Reddy evaluated Ph. D. thesis of Mr
Ramana Vidyapogu entitled “Studies on heterosis,
combining ability and inbreeding depression in
tomato (Solanum lycopersicum L.) for yield and
quality” submitted to Dr Y S R Horticultural
University, Andhra Pradesh.

3.

Dr K. Madhavi Reddy evaluated Ph. D. thesis of
Ms.Gaikwad Shilpa Deoram entitled ‘Genetic
Studies in F5 and F6 generations of Muskmelon
(Cucumis melo L.)’ submitted to MPKV, Rahuri.

4.

5.

Dr K. Madhavi Reddy evaluated M. Sc. thesis of
Ms B Ravali entitled “Studies on Genetic Diversity
in Brinjal (Solanum melongena L.)” submitted to
Sri KondaLaxman Telangana State Horticultural
University, Hyderabad.

Dr.T.M. Gajanana

Dr. D. Sreenivasa Murthy

Dr. K.S.Shivashankara

Dr. Soudamini Mohapatra

6.

Dr. T.R. Rupa evaluated the Ph D. thesis of
Mr. Sangram Dharmaji Kale entitled ‘Soil enzyme,
nutrient availability and microbial population as
inﬂuenced by pre-emergence herbicides in Maize
– Wheat cropping sequence grown on inceptisol’
submitted to Mahatma Phule Krishi Vidyapeeth,
Rahuri, Maharashtra.

7.

Dr. T.R. Rupa evaluated the M.Sc.(Ag.) thesis
entitled ‘Delineation and mapping of available sulphr
and micronutrients status on Tiruchirappalli District
of Tamil Nadu using GPS and GIS techniques’
submitted to Tamil Nadu Agricultural University,
Coimbatore.

8.

Dr. G. Selvakumar evaluated Ph.D. thesis submitted
to the Department of Agricultural Microbiology,
Tamil Nadu Agricultural University, Coimbatore.

9.

Dr. Rajiv Kumar evaluated M.Sc. (Hort.) thesis
on 'Effect on plant growth regulators on growth
and yield on Limonium var. Misty Blue and Misty
White', submitted to ASPEE College of Horticulture,
Navsari Agricultural University, Navsari.

10. Dr. Tejaswini evaluated Ph.D. thesis of MPKV,
Phule, Maharashtra.

Dr T S Aghora evaluated the PhD thesis of Mr.
Gharge Chandrakant Pralhad entitled “Genetic
studies in brinjal (Solanum melongena L.)” submitted
to Mahatma Phule Krishi Vidyapeeth, Rahuri.

11. Dr. B.L.Manjunath evaluated a Ph.D thesis entitled
“Effect of sources of irrigation on growth, yield,
quality, soil properties and water productivity of
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tomato-palak sequence cropping submitted to
U.A.S., Dharwad.
12. Dr. B.L.Manjunath evaluated a M.Sc (Agri.)
thesis entitled “Nutrient management practices
for enhancing productivity of aerobic rice during
summer in hill zone of Karnataka” submitted to
U.A.S., Dharwad.
13. R Venkattakumar evaluated PhD thesis on "Adoption
of improved production technologies in seed
propagated aggregatum onion- an explorative study
in Tiruppur District of Tamil Nadu" submitted to The
Gandhigram Rural Institute-Deemed University,
Dindigul, Tamil Nadu.
14. R Venkattakumar evaluated thesis on "a diagnostic
study on plant protection practices in brinjal Adopted
by farmers in Salem district" submitted to tamil
Nadu Agricultural University, Coimbatore



Dr. C. Aswath acted as external examiner for viva
voce of Ph.D. student of Division of Applied Botany
and Biotechnology in Mangalore University on 20th
July 2016.



Dr. Rajiv Kumar acted as external expert for
qualifying exam for M.Sc. (Hort.) and Ph.D.
(Hort.) students of YSR Horticultural University,
Venkataramanagudem, Andhra Pradesh during
March 26 to 29, 2017.



Dr. P. E. Rajasekharan acted as chairman for
conducting the open defence of G. Sharmila Jose
(thesis entitled Evaluation of bioactive compounds
and pharmacological activity of selected mushrooms
of Kerala) at the Department of Botany Kerala
University on 22nd April 2016.



Dr. P. E. Rajasekharan acted as a member of panel
adjudicator the thesis entitled `Phytochemical and
molecular studies in Stevia rebaudiana Bertoni, a
rare medicinal plant' submitted by R.R.Sheeja in the
Manomaniam Sundaranar University, Tirunelveli,
Tamilnadu.



Dr. P. E. Rajasekharan acted as chairman for
conducting the open defence of Seena Mohan for
her thesis entitled `Propagation studies in some tare
and commercially important Ayurvedic medicinal
plants' on 24th January 2017 of Kannur University.



Dr. P. E. Rajasekharan acted as chairman for
conducting Pre Ph D qualiﬁcation 1st March 2017 at
Kannur University, Kannur, Kerala.



Dr. D. V. Sudhakar Rao acted as external examiner for
conducting the qualifying examination of two M.Sc.,
students of Post Harvest Technology at Dr Y.S.R.
Horticultural University, Venkataramanagudem,
Tadepalligudem, West Godavari, A.P. on 15th
February 2017.



Dr. A. Carolina Rathinakumari acted as external
examiner for Qualifying Exam of M.Tech. (Farm
Machinery & Power) students of Tamil Nadu
Agricultural University, Coimbatore, Tamil Nadu.



Mrs. S. Bhuvaneswari acted as external examiner
to conduct M.Tech – Food and
Nutritional
Biotechnology project Viva-Voce at Faculty of
Engineering and Technology, SRM University,
Kattankulathur



Dr. B.L.Manjunath acted as external examiner for
conducting thesis viva voce examination of Ph. D.
student from Department of Agronomy, U. A. S.
Dharwad.

15. R Venkattakumar evaluated thesis on "Indigenous
Technical Knowledge associated with select cattle
breeds of Rajasthan: an explorative study" submitted
to NDRI Regional Station, Adugodi, Bengaluru
16. R Venkattakumar evaluated thesis on "Role of
stakeholders in enhancing livelihood of resource
poor dairy farmers: an explorative study in Kolar
district" submitted to NDRI regional station,
Adugodi, Bengaluru

6.1.8 IIHR Scientists as External Examiners


Dr V Sankar acted as external examiner for Msc
(Horticulture) Thesis evaluation from AC & RI,
TNAU, Madurai, Tamil Nadu.



Dr V Sankar acted as external examiner for Ph D
(Horticulture) Thesis evaluation from MPKV,
Rahuri, Maharashtra.



Dr V Sankar acted as external examiner for
Ph. D. (Horticulture) student qualifying Viva voice
examination from HC&RI, TNAU, Coimbatore.



Dr R. Senthil Kumar acted as external evaluator
for Ph.D. (Horticulture) Thesis evaluation from
Bharathiar University, Coimbatore.



Dr. T.R. Rupa acted as external member for
qualifying examination of a Ph.D. student, Mahatma
Phule Krishi Vidyapeeth, Rahuri, Maharashtra.



Dr. G. Selvakumar conducted the ﬁnal viva voce
of a student of Jawaharlal Nehru Technological
University, Hyderabad.
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Dr.T. M. Gajanana acted as external examiner
for evaluating Ph.D. thesis entitled “Agricultural
Development and Food Security in India and
Nigeria: A Comparative economic analysis” by
Mr. Isah Musa Ahmad, Department of Agricultural
Economics, UAS, Dharwad

Ndlovu, Department of Agribusiness Management,
UAS, Dharwad.


Dr.T.M. Gajanana acted as external examiner for
evaluating Ph. D. thesis of Mr Charler Chawezi

R. Venkattakumar acted as external examiner for
evaluation Ph. D. thesis on "An Analytical Study
on Agro-forestry among the Practitioners of Tamil
Nadu" of The Gandhigram Rural Institute-Deemed
University, Dindigul, Tamil Nadu.

6.2. Training and capacity building of ICAR-IIHR staff (HRD)
6.2.1.Trainings attended
Category

Total no of
employees

No of training programmes
planned for 2016-17 as per ATP

Scientist
Technical
Administrative
SSS
total

145
158
68
65
371

32
10
12
2 batches of 20 each
54







Dr. T. R. Rupa attended a residential programme on
‘Integrated Scientiﬁc Project Management for Women
Scientists/Technologists’ at Centre for Organization
Development, Hyderabad from 21-25 November, 2016.
Dr. R. Umamaheswari participated in HRD Capacity
Building Program on “Advances and innovations in
promotion and utilization of microbials for biological
control of crop pests” held from Dec 14 - 24, 2016 at
NBAIR, Bengaluru
Dr. R. Umamaheswari participated in training
`Programme on Analysis of Experimental Data' held
from February20 – 25, 2016 at NAARM, Hyderabad.



Dr. P. C. Tripathi attended training programme
on General management for Scientists at ASCI,
Hyderabad from 20th August to 2nd September 2016.



Dr. P. C. Tripathi, attended training programme on
`Competency Enhancement Programme for Effective
Implementation of Training Functions by HRD Nodal
Ofﬁcers of ICAR' at NAARM, Hyderabad from 13-15
February, 2017.



Dr.C. K. Narayana attended one day Training
Workshop for Nodal Ofﬁcers on 'RTI ONLINE',
conducted by ICAR & DoPT, New Delhi at NAARM

% realization of
training planned
during 2016-17
118.5
290
58.33
22.5
164.8

on 25th October 2016 as RTI Nodal Ofﬁcer, for ICARIIHR, Bengaluru.

Dr. D. Kalaivanan participated in the training cum
certiﬁcation course on “Safety aspects in Research
Applications of Ionizing Radiation” at BARC,
Mumbai, India, from June 06–14, 2016.



No of employees
undergone training
during 2016-17
38
29
7
9
89
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Dr.C.K.Narayana attended a 5 days Training Course on
'Policy for Science & Science for Policies", sponsored
by DST at NIAS, Bengaluru from 7-11November
2016



Dr. R. Venkattakumar attended training programme
on "Work Ethics for Developmental Professionals" at
MANAGE, Hyderabad during May 2-5, 2016



Sri K.N.Jagadish attended SREP for Field Functio
naries SAMETI, at UASB, Hebbal, Bengaluru during
8-11 August 2016



Sri K.N.Jagadish attended Financial Inclusion,
Agricultural Credit and Crop Insurance MANAGE,
Rajendranagar, Hyderabad during 20-22 February,
2017



Sri P.R.Ramesh attended Dairy Farm and Milk
Processing Plant Management NDRI, Adugodi,
Bengaluru 19 -24 during September , 2016



Dr. N. Loganandhan attended Cross learning at
KVK of same zone KVKs Salem, Tamil Nadu and
Pathanamthitta, Kerala, CIAE, Coimbatore, TN17-18,
during November, 2016



Dr. B. Hanumanthe Gowda attended IPS Meet – 2016
at ICAR-NEHR, Barapani, Megalaya during 10-12,
January, 2017
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HRD fund allocation and utilization
RE 2016-17 for HRD
(Lakh Rs.)

Plan
20

Non plan
0

Total
20

Actual
Expenditure
2016-17 for
HRD

%
Utilization

20

100
Participants of the ICAR-Summer school

6.2.2 Trainings imparted to short term students
at ICAR-IIHR



Short term training was provided to students for their
curriculum as listed below:


Fifteen B.Sc (Biotech) student from UAS, Hassan
completed their short term project work.



Two students of BE Biotechnology, Acharya Institute
of Technology Bangalore.



One M.Sc student from Sam Higginbottom Institute
of Agriculture , Technology and Science, Allahabad

6.3

Winter/Summer
Organized



ICAR sponsored Summer School on ‘Contemporary
methods of conservation and Management of
Horticultural Genetic Resources’ was held from 7th to
27th June, 2016 at ICAR-IIHR

School/Short

ICAR sponsored Winter School on “Recent Advances
in Post Harvest Management of Fruits, Vegetables
and Flowers for Minimization of Quantitative and
Qualitative Losses” was organized from 2nd to 22nd
November at ICAR-IIHR.

courses

Participants of the ICAR-Winter school

6.4 ARS probationers who underwent three months professional attachment training
Name of the Scientist

Name of the Parent Institute

Name of the Guide

Mr. R. Arutselvan, ARS scientist

ICAR-CTCRI,
Thiruvananthapuram, Kerala

Dr. M. Krishna Reddy

Miss. Daliyamol, ARS scientist

ICAR-NBAIR, Bangalore

Dr. M. Krishna Reddy

Miss. Pooja Kumari, ARS scientist

ICAR-NBPGR, New Delhi

Dr. M. Krishna Reddy

Dr. Vivek Shah

ICAR- Central Institute for Cotton
Research, Nagpur

Dr. R. Asokan

Dr. B. G. Sangeetha

ICAR - Central Tuber Crops
Research Institute, Trivandrum

Dr. R. Asokan
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7. Awards and recognitions
7.1 Awards


Dr. A.T. Sadashiva and his team members viz.,
Dr. Peter Hanson, Dr. M. Krishna Reddy, Dr. Girija
Ganeshan, Dr. C. Gopalakrishnan, Dr. K. Madhavi
Reddy, Dr. S. Shankara Hebbar, Dr. T.H. Singh and
Dr. K.V. Ravishankar were conferred with “ICAR
Award for Outstanding Interdisciplinary Team Research
in Agricultural and Allied Sciences 2013-14” at 88th
ICAR Foundation Day and ICAR Award ceremony
organized on 16th July 2016 at Vigyan Bhawan, New
Delhi.

Dr. A.T. Sadashiva and his team receiving the ICAR
Team Research Award




Dr. Pious Thomas was conferred the “Lifetime
Achievement Award in Plant Biotechnology” by the
Venus International Research Foundation, Chennai
in December 2016.



Dr. P. C. Tripathi was awarded for signiﬁcant
achievements in the ﬁeld of Research on Onion and
garlic by Indian Society of Alliums, Rajgurunagar
Nov. 2016.



Dr. A.T. Sadashiva, Dr. K. Madhavi Reddy, Dr. Tejaswini,
Dr. T. S. Aghora, Dr B Varalakshmi, Dr. E. Sreenivasa
Rao and Dr. T.H. Singh were awarded the “Certiﬁcate
of Recognition” for their contribution in implementation
of various provisions of PPV& FR Act, 2001 by the
PPV&FRA, Department of Agriculture, Cooperation
and Farmers Welfare, Ministry of Agriculture and
Farmers Welfare, New Delhi.



Dr. K. Venkata Ravanappa received the “Excellence in
Research Award 2016” in the category of Agriculture
for outstanding research in the ﬁeld of Crop Protection
from Samgra Vikas Welfare Society (SVWS), Lucknow,
Uttar Pradesh.



Dr. C. K. Narayana and Dr. Rajiv Kumar received
the “Reviewer Excellence Award” from Agricultural
Research Communication Centre, Karnal, Haryana in
recognition of signiﬁcant and outstanding contribution
in reviewing the research articles in Indian Journal
of Agricultural Research & Legume Research- An
International Journal.



Dr. T.N. Shivananda was awarded the “Editorial
Excellence Award” of Indian Journal of Agricultural
Research for 2016-17.



ICAR–IIHR, Bengaluru bagged the “Best Exhibition Stall
Award” from University of Agricultural Horticultural
Sciences (UHAS), Shimoga.



CHES-Hirehalli was awarded the “Best Stall” during
Regional Horticultural Fair - 2017 organized by ICARIIHR, Bengaluru.

Dr. R. Asokan received the “Professor T. N. Anantha
Krishnan Award” on 23rd February, 2017 from
Dr. M. S. Swaminathan at Madras Christian College,
Chennai.

Dr. R. Asokan receiving the Professor T. N. Anantha
Krishnan Award




Dr. S. Sriram received the “NRDC Meritorious Invention
Award of the Year 2015” as a member of the team of
ICAR - NBAIR, Bengaluru.
Dr. Pious Thomas received the “Dr. B. P. Pal Memorial
NABS- Best Scientist Award (2015) in Agriculture &
Forestry (Horticulture)” from the National Academy
of Biological Sciences, Chennai in August 2016.
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7.2 Best Paper/ Poster/ Presentation Awards


Performance of Anola varieties under Southern Dry
Zone of Karnataka by M.A. Suryanarayana, K. Hima
Bindu and T. Vasantha Kumar - Best paper award in
the National Conference on Fruit Breeding in Tropics
and Sub Tropics - An Indian Perspective organized at
ICAR - IIHR, Bengaluru, April 27 - 29, 2016.
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Evaluation of Litchi varieties suitable for off season
cultivation in Kodagu Region of South India by
G. Karunakaran - First prize for the Best Paper presented
during the Vth International Symposium on Lychee,
Longan and other Sapindaceae Fruits organized by
Bihar Agricultural University, Sabour (Bhagalpur),
Bihar, 31st May 2016.



Tharpoosaniyil irunthu Vidhai Prithedukum Iyandhiram
by G. Senthilkumaran, P. Srinivas Deshpande and A.
Carolin Rathinakumari - First prize for the Best Research
Paper in the 2nd National Seminar on Tamizhal Iyalum
held at TNAU, Coimbatore, August 5-6, 2016.



Abundance and impact of abiotic factors on the reduviid,
Isyndus heroes (Fab) in an organic mango orchard
by Rakshitha Mouly, T.N. Shivananda and Abraham
Verghese - Third prize for oral presentation in National
Conference on Science and Technology for National
Development-Health, Environment and Agriculture,
Jain University, October 5 – 7, 2016.











Molecular characterization of Tobacco curly shoot
virus and betasatellite associated with curly shoot
disease of common bean (Phaseolus vulagaris L.) by
K. Venkata Ravanappa - First Place for the Best oral
Presentation Award during VIROCON-2016 organized
by Indian Virological Society, ICAR - IIHR, Bengaluru.,
November 8 - 10, 2016
Variability studies in multi potent medicinal tree
Terminalia chebula by T. N. Ranjani, M. A. Surya
Narayana, K. Bhanuprakash and Mallikarjuna Gowda
– Best oral presentation during National seminar on
forest and tree based land used system for livelihood,
nutrional and environmental security held at Navasari
Agricultural University Navasari, Gujarat, December
21- 23, 2016.
Enhancement of seed quality attributes through bio
priming in cucumber by K. J. Sowmya, Ramie Gowda,
K. Bhanuprakash, H. S. Yogeesha and S. R. Rajendra
Prasad – Best oral presentation during the XIV National
Seed Seminar on Food security through augmented
seed supply under climate uncertainties, held at IARI
New Delhi, January 28-30 2017.
Application of modiﬁed atmospheric storage technique
to extend the longevity of primed onion seeds by
C. N. Murali, B. C. Channa Keshava, K. Bhanuprakash
– Best Poster presentation during the XIV National
Seed Seminar on Food security through augmented
seed supply under climate uncertainties, held at IARI
New Delhi, January 28-30 2017.

(ThGJ16B) for the management of Fusarium wilt in
gladiolus by Neethu K. Chandran and S. Sriram Best Poster Award at the Fifth National Conference
on Biological Control : Integrating Recent Advances
in Pest and Disease Management, ICAR - NBAIR,
Bengaluru, February 9-11, 2017.


Synthesis of Zn O Nanoparticles and its inﬂuence
on Cauliﬂower (Brassica Oleracea L. var. botrytis):
a Novel Technology in enhancing Productivity by
Satisha, G.C. and T.N.V.K.V. Prasad- Best Oral Paper
Presentation Award in National Symposium on Advances
in Agriculture through Sustainable Technologies and
Holistic Approaches, held at International Centre, Goa,
February 15-17, 2017.



Standardising date of planting and harvesting for
organically grown Coleus forskohlii. by Suryanarayana,
M.A., Ganeshmurthy, A.N. and Lokesha, A.N. – Best
oral presentation during the National Conference on
Agro technology and Proﬁtable Marketing of Tropical
Medicinal and Aromatic Plants held at TNAU,
Coimbatore, February 16-17, 2017.



Evaluation of different methods for in vitro maintenance
of rose powdery mildew (Sphaerotheca pannosa
var roseae) and disease development by Neethu K.
Chandran and S. Sriram - Third Prize for Best Poster
award was conferred at the 2nd National Conference on
Frontiers in Ecobiological Sciences and its Applications
(FESA-2017) organized by the School of Life Sciences,
Periyar University, Salem, Tamil Nadu, March 16 - 17,
2017.

7.3. Recognition
7.3.1. Professional Societies


Dr. M. R. Dinesh was conferred Fellow of The
Horticultural Society of India during the 7th Indian
Horticulture Congress 2015 organized by the Horticultural
Society of India, New Delhi at Kashmir.



Dr. P. C. Tripathi nominated as a Member of
Editorial board of Progressive Horticulture, Ranikhet,
Uttarakhand.



Dr. H. S. Oberoi received an appreciation by Royal
Society of Chemistry for reviewing articles for RSC
Advances.



Dr. H. S. Oberoi served in the Scientiﬁc Advisory
Committee of the International Food Factor Conference
held at Barcelona, Spain.



Dr. P. D. Kamala Jayanthi was elected as Fellow by
Royal Entomological Society, London during 201617.

The efﬁcacy of fungicide tolerant Trichoderma harzianum
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Dr. P. D. Kamala Jayanthi was awarded the “FulbrightNehru Academic and Professional Excellence Fellowship
(Research)” for the year 2017-18 by J. William Fulbright
Foreign Scholarship Board (FFSB), Washington, D.C. to
carry out Semiochemical work at Penn State University,
USA.
Dr. P. D. Kamala Jayanthi was elected as Fellow by
Telangana Academy of Sciences, Hyderabad during
2016-17.



Dr. M. K. Chandraprakash was nominated as Member,
Editorial Board of Indian society of Agricultural
Marketing, Hyderabad for Indian Journal of Agricultural
Marketing.

7.3.2. Member in Institute Management Committee/
Others


Dr. P. D. Kamala Jayanthi was awarded ICAR- National
Fellow for consecutively for second term from 2016
to 2021 to work on “Studies on phytosemiochemicals
involved in insect-plant interactions of major horticulture
pests: Deciphering chemical cues”.

Dr. A.T. Sadashiva served as Chairman of DUS
monitoring team and examined the observations
recorded on cucumber test entries at ICAR-IIHR,
Bengaluru on 7th May 2016.



Dr. B. Varalakshmi was nominated as Editor of the
Journal of Horticultural Sciences, SPH, ICAR-IIHR,
Bengaluru.

Dr. A. T. Sadashiva was nominated as a member of
Extant Variety Recommendation Committee (EVRC),
PPV & FRA, New Delhi for the period of three years
w.e.f. November 2016.



Dr C. K. Narayana served as Member, Research Advisory
Committee for ICAR-IIVR, Varanasi.



Dr. B. Varalakshmi was unanimously elected as
Joint Secretary of the Society for Promotion of
Horticulture.



Dr. C. K. Narayana was appointed as Member, Research
Advisory Committee for ICAR-NRC for Grapes, Pune
for three years from January 2017.



Dr. G. Selvakumar, was appointed as a Member of
Editorial board of Journal of Horticultural Sciences.





Dr. P. Srinivas was selected as a Member of Editorial
Board of Indian Phytopathology and Society of Plant
Protection Sciences.

Dr. H. S. Oberoi served as an Expert member in the
Scientiﬁc Panel of Fruits and vegetables and their
products (including dried fruits, nuts, salt, spices and
condiments) of the Food Safety Standards Authority
of India.

Dr. P. E. Rajasekharan was nominated as a Member,
National Advisory Committee of 4th International
Congress of the Society for Ethnopharmacology in
Bardoli, Surat, February 23-25, 2017.





Dr. H. S. Oberoi, Dr Shamina Azeez and Dr. Ranjitha K
have been approved as Experts in Food Safety Knowledge
Assimilation Networks (FSKAN) of FSSAI, India.



Dr. R. Venkattakumar served as Member in Assessment
Committee of Scientiﬁc Category under Revised Career
Advancement Scheme at Directorate of Cashew Research
(DCR), Puttur.



Dr. R. Venkattakumar was invited as member in the
SAC meeting of JSSKVK, Sutturu, Mysuru.



Dr. R. Venkattakumar was invited as a member in the
7th Meeting of Extension Education Council of UHS,
Bagalkot.



Dr. T. Manjunatha Rao was invited to judge the exhibits
during Independence Day and Republic Day Horticultural
show held at Lal baugh, Bengaluru.



Dr. Sudha Mysore was a Panellist in the panel discussion
on ‘Does Start Up means Technology’ organized by
Federal Bank in collaboration with Bloom room at
Chancellery Hotel, Bangalore.



Dr. Sudha Mysore was recognized as a Panellist in
the panel discussion on ‘India’s Start-up Ecosystem



Dr. P. E. Rajasekharan was nominated as Assistant
Editor of the Journal of Pharmaceutical Research,
Kripanidhi Pharmac College, Bangalore.



Dr. P. E. Rajasekharan was nominated as Editorial board
member of Journal of Traditional and Folk Practices
JNTBGRI.



Dr. V. Ravindra was Associate Editor, Society for
Promotion of Horticulture, Bengaluru.



Dr. D .V. Sudhakar Rao served as Associated Editor
for the Journal of Horticultural Sciences, Society for
Promotion of Horticulture, IIHR, Bengaluru.



Dr. A. Rekha was selected as Associate editor of Journal
of Horticultural Sciences.



Dr. R. Venugopalan served as Editor for Journal of
Horticultural Sciences.
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for Agri sector’ during the Training Programme on
Intellectual property and technology management for
researchers at ICAR - NAARM, Hyderabad.


Dr. G. Senthilkumaran served as Member, IMC for
ICAR-CIAE, Bhopal.



Dr. T. N. Shivananda was appointed to the ‘Board of
Examiners’ of GPS Institute of Agricultural Management,
Bangalore.



Dr. T. N. Shivananda was appointed to the ‘Board of
Studies’ of GPS Institute of Agricultural Management,
Bangalore.



Dr. T. N. Shivananda was nominated as an external
IPR expert for the year 2016-17 for the Institute
Technology Management Committee of ICAR-NBAIR,
Bengaluru.











Dr. A. K. Saxena was nominated as an expert team
member for Advisory for Climate Change Research
in Horticulture; Mango and Pomegranate: diseases
& decline and Grapes: Production, postharvest and
protective management, UHS, Bagalkot.
Dr. A. K. Saxena was recognized as an expert to review
the progress of research project entitled ‘Adoption of
indigenous technologies and amalgamating to IDM
practices and promotion through Farmers’ Participatory
Approach’ funded under KWDP-II (Sujala –III).
Dr. K. K. Upreti was nominated as Scientist Expert
by CPCSEA, Ministry of Environment, Forest and
Climate Change, Govt of India for the Institute Animal
Ethics Committee (IAEC) of 5 Institutions (IVRI,
Bangalore; MS Ramaiah Drug & Allied Product Testing
Laboratory, Bangalore; Nargund College of Pharmacy,
Bangalore; Karnataka College of Pharmacy, Bangalore
and Goutham College of Pharmacy, Bangalore).
Dr. K. S. Shivashankara was the DG Nominee for the
DPC of Scientist (Plant Physiology) CCRI, Nagpur and
Scientist (Horticulture) CTCRI, Trivandrum during
2016.



Dr. P. E. Rajasekharan was nominated by Kerala State
Council for Science Technology and Environment as
Chairman of committee for Technical Sanction and
review of the sanctioned schemes under Selective
Augmentation of Research and Development.



Dr. J. Satisha was a nominated Member of Institute
Management Committee of ICAR-NRC Grapes,
Pune.



Dr. T. H. Singh was nominated as member of Telangana
Public Service Commission (TSPSC) as s subject
matter expert in selecting the Horticulture ofﬁcer for
Telangana Sate, February 8 - 10, 2017.



Dr. D. Sreenivasa Murthy was nominated as Member,
RAC, ICAR - CTCRI, Thiruvanthapuram



Dr. R. Venugopalan served as Member, RAC, NHRDF,
Nashik.



Dr. Chandra Prakash served as Member, Selection
committee for CABin Project, ICAR – NBAIR,
Bengaluru



Dr. K. Bhanuprakash was recognised as IMC member
of ICAR – DCR, Puttur for a period of 3 years from
2016.



Dr. M.V. Dhananjaya served as a member of Karnataka
State Level Technical Advisory Committee for providing
technical advice on scientiﬁc cost of cultivation of
horticulture crops.



Mr. B.M. Muralidhara, was nominated as member of
Expert committee of Karnataka Biodiversity Board
on Access and beneﬁt sharing (ABS) of Karnataka
Biodiversity Board for implementation of the Biological
Diversity Act 2002.



Dr. G. C. Acharya was nominated as a member of
the committee to review and monitor the Coconut
Development Board sponsored schemes in the state
of Odisha.



Dr. G. C. Acharya was nominated as a member of
Potato Seed Veriﬁcation Committee by Directorate
of Horticulture, Govt. of Odisha.

Dr. V. Ravindra acted as Chairman, Assessment
Committee for Promotion of Technical Ofﬁcers at
ICAR - DOPR, Pedavegi.
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8. Linkages and Collaborations
The Institute has collaborative research and development
linkages with several national (DBT, DST, DSIR,
NABARD, ISRO, Ministry of Environment & Forests,
NMPB, NASF, ICAR etc.) and international (AVRDC,
Bioversity International etc.) organisations and
universities. Gaps identiﬁed in the ongoing research
projects of the institute are taken up through externally
aided collaborative research projects on a predetermined time scale. Research in the frontier areas
such as climate resilient agriculture, transgenic crops,
insect biosystematics, biocontrol strategies for disease

management and pesticide residues were undertaken in
the year under report as network or Outreach programs.
The Scientists regularly contribute to the publication
of package of practices of various horticultural crops
published by SAU’s. Scientists of the Institute actively
collaborate with the State Departments of Horticulture
and Agriculture (Karnataka) for implementation of
centrally aided schemes like RKVY, NHM, CHD, etc.
and also with Karnataka Agriculture Price Commission,
Karnataka Biodiversity Board etc. Following are the
externally aided projects under operation at the Institute.

8.1 Foreign Collaborative Projects
Title of the project

Principal Investigator

Studies on certain ecosystem services in multivarietal
orchards of mango

Ganeshamurthy, A.N.

Funding agency
Bioversity International

Dinesh, M.R.

8.2 National Fellow project
Title of the project
Principal Investigator
Studies on phyto-semiochemicals involved in insect- Kamala Jayanthi, P.D.
plant interaction of major horticultural pests: Deciphering
chemical cues

Funding agency
ICAR

8.3 National External Funded Projects
Title of the projects

Principal Investigator

Monitoring of Pesticide Residues at National Level

Soudamini Mohapatra

Screening of RIL and BIL families of the cross Citrullus lanatus var.
Citroides x C.lanatus var. Arka Manik and mapping of resistance to
watermelon bud necrosis virus
Marker assisted breeding to develop a bacterial wilt resistant chilli
paprika variety (Capsicum annuum L.) suited for the tropical regions
of India
Introgression of begomovirus resisitance genes in tomato (Solanum
lycopersicum L.) using MAS and Genomic approach
Development of high throughput nano-biosensor for the detection of
Salmonella spp. in food

Sreenivasa Rao, E.

Funding
agency
Biotechnology
Industry
Research
Assistance
Council, GoI
enterprise
CSS, Ministry
of Agriculture
DBT

Madhavi Reddy, K

DBT

Sadashiva, A.T.

DBT

Shamina Azeez

DBT

Development and Transfer of Technology from Queensland University Usha Rani, T.R.
of Technology, Australia to India for Bio-fortiﬁcation and Disease
Resistance in Banana. Sub Project: Transfer and evaluation of Indian
banana with FoC construct
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Development of National Database on Mango (Second phase of
Development of Genetic Resources Database and Information System
for Mango)
Development of National Database on Mango (Second phase of
Development of Genetic Resources Database and Information System
for Mango)
Preventing Extinction and improving conservation status of
threatened Medicinal plants- Madhuca insignis through application
of Biotechnological tools
Identiﬁcation and breeding of Tospovirus resistance in chillies
(Capsicum annum L.) using molecular markers
Development of nematode management strategies under protected
as well as open ﬁeld conditions and dissemination of the technology
among rural women
Ecology of thrips and Tospovirus interactions in tomato and
watermelon pathosystems
Capacity building of rural women for enhancing household income
and nutrition through mushroom cultivation
Ensuring livelihood security of farm women through appropriate
horticulture technological innovations
Bio-pesticide technology interventions for livelihood improvement of
scheduled caste population in Vellore,Tamil Nadu
Outreach programme Management of sucking pests of Horticultural
Crops
Outreach programme on Fungal Foliar Diseases (Revised title in
XII Plan) Diagnosis and management of leaf spot diseases of ﬁeld
and horticultural crops (An ORP on Alternaria, Colletotricum and
Cercospora diseases) (Title under XI Plan)
Outreach programme of IISR on Phytophthora, Fusarium and
Ralstonia on horticultural and ﬁeld crops

Dinesh, M.R./ M.
Sankaran

DBT

Singh, H.S.

DBT

Rajasekharan, P.E.

DBT

Krishna Reddy, M.

DBT

Rao, M.S.

DBT

Usha rani, T.R.

DBT

Meera Pandey

DSIR

Narayanaswamy, B.

DST

Rao, M.S.

DST

Asokan, R.

ICAR

Krishna Reddy, M.

ICAR

Gopalakrishnan, C.
(Ralstonia)
Sriram, S.
(Phytophthora and
Fusarium)
Undertaking the changes in host-pest interactions and dynamics in Kamala Jayanthi. P.D.
mango under climate change scenario
National Initiative Climate Resilient Agricultural Technology Package Loganandhan, N.
at Village Level
National Initiative on Climate Resilient Agriculture (NICRA) for Bhatt, R.M.
XIth Plan
Real time pest surveillance on Tomato
Sridhar, V.

ICAR

ICAR (NICRA)
ICAR (NICRA)
ICAR (NICRA)
ICAR (NICRA)

ICAR-NPTC - Functional genomics of plant type, maturity and fruit Dinesh, M.R./
quality traits in Mango
M. Sankaran
ICAR-Network project on transgenics in crops (NPTC) (Mango)
Ravishankar, K.V.

ICAR

Network Project on Transgenics in Crops (NPTC) : Functional Sadashiva, A.T.
Genomics in Tomato

ICAR

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

ICAR

Endophytic Micro-organisms in Horticultural Crops: Sub-project Pious Thomas
under XII Plan of SFC of NBAIM sub-scheme AMAAS
104

ICAR

ICAR AMAAS

Linkages and Collaborations

IIHR Annual Report 2016-17
Formulation of coleopteran toxic formulations of Bacillus
thuringiensis
Flagship project on “Integrated approach to eradicate pomegranate
bacterial blight”
ICAR Network Project on “Organic Farming in Horticulture”
All India Network Research Project on Onion & garlic
Network Project on Transgenics in Crops (NPTC): Functional
genomics: Fusarium wilt resistance and drought tolerance in Banana
All India Network Project (AINP) on Pesticide residues
All India Network Project on Vertebrate Pest Management (Part C.
Higher Vertebrates (Monkey)
Impact assessment of agricultural research and development
Establishment of Referral Testing Laboratories/facilities at ICARIIHR
XII Plan Scheme “National Agriculture Innovation Fund (NAIF)”.
Component-1: Establishment of Zonal Technology Management
Centre (ZTMC)
XII Plan Scheme “National Agriculture Innovation Fund (NAIF)”.
Component-2: Establishment of Agri-Business Incubation (ABI)
centres
Supply management of perishable vegetables - onion and tomato

Asokan, R.
Murthy, B.N.S.

ICAR

Anil Kumar Nair
Veere Gowda, R.
Ravishankar, K.V.

ICAR
ICAR
ICAR

Soudamini Mohapatra
Chakravarthy, A.K.

ICAR
ICAR

Gajanana, T.M.
Debi Sharma

NCAP
ICAR

Sudha Mysore

NAIF, ICAR

Sudha Mysore

NAIF, ICAR

Gajanana, T.M.

Rao, M.S.

Karnataka
Agriculture
Price
Commission,
GoK
Karnataka
Biodiversity
Board, GoK
Min. of
Envt Forest
& Climate
Change, GoI
NABARD

Rao, M.S.

NABARD

Asokan, R.

NAIP (ICAR)

Collection, conservation and characterization of Appemidi from Ravishankar, K.V.
Kumata, Honnavara and Yellapura regions of Uttara Kannada
District
Impact of climate change on onion and tomato and adaptation Laxman, R.H.
strategies

Transfer of patentable technology of bio-pesticide consortia among
Karnataka farmers for sustainable vegetable crop production
Demonstration of Bio-management strategies of nematodes on
European cucumber, capsicum and tomato under protected conditions
in Karnataka
Network project on Agricultural Bioinformatics and Computational
Biology under Centre for Agricultural Bioinformatics (CABin)
(under NAIP Component-I “Establishment of National Agricultural
Bioinformatics Grid (NABG)”
Molecular mapping and identiﬁcation of candidate genes for
anthracnose fruit rot disease resistance in chilli
Network Project on “Market Intelligence”
Development of Model Nursery for Highly Traded / RET Medicinal
& Aromatic Crops (Under National Mission on Medicinal Crops)
Production of haploids in vegetable crops
With Amrut seeds, Neelamangala, Banglore
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DUS Centre (Watermelon and Muskmelon)

E. Sreenivasa Rao

PPV & FRA

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 sinceraria), Bitter gourd (Momordica charantia), Pumpkin
(Cucurbita moschata) and Pointed gourd (Trichosanthes dioca)

Sadashiva, A.T.
Singh, T.H. (Brinjal),
Pitchaimuthu, M. (Okra
& cucumber), Mohan,
N. (Garden Pea),
Varalakshmi, B. (Bitter
gourd & Bottle gourd)
& Sreenivas Rao, E.
(Pumpkin)

PPV & FRA

Development of guidelines for the conduct of test for Distinctiveness, Madhavi Reddy, K.
Uniformity and Stability of Chilli, Sweet Pepper and Paprika
(Capsicum annuum L.)

PPV & FRA

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

PPV & FRA

DUS testing centre on Mango

Dinesh, M.R.

PPV & FRA

DUS testing centre for Papaya & Custard Apple

Vasugi, C.
(Papaya) Sampathkumar,
P (Custard apple)

PPV & FRA

Formulation and Validation of DUS Testing Guidelines for Betelvine Hima Bindu, K.
(Piper betle L.)

PPV & FRA

Establishment of Nodal DUS centre at IIHR, Bangalore for Tuberose Usha Bharathi, T.
ﬂoriculture crop

PPV & FRA

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

PPV & FRA

Establishment of DUS nodal centre at IIHR, Bangalore for jasmine Sujatha A. Nair
ﬂoricultural crop

PPV & FRA

Establishment of National Repository of Rose at IIHR

Tejaswani

PPV & FRA

DUS centre for Ornamental Crops (Rose & Chrysanthemum)

Tejaswini, Rajiv Kumar

PPV & FRA

Validation of DUS testing guidelines for marigold

Tejaswini

PPV & FRA

Establishment of DUS nodal centre at IIHR, Bangalore for carnation Dhananjaya, M.V.
ﬂoricultural crop

PPV & FRA

Establishment of DUS testing centre for Crossandra

PPV & FRA

Manjunatha Rao, T.

Production of Quality Planting Material of Coorg Mandarin and Senthil Kumar,
Future Horticultural Crops through CHES, Chettalli
R.Sankar,V.

RKVY, GoK

Multiplication and popularization of IIHR developed ﬂower crop Manjunath Rao, T.
varieties for improving the livelihood status of farmers

RKVY, GOK

Collaborative studies on hyperspectral response of horticultural H.P. Raghupathi
plantations

RRSC-South,
NRSC, ISRO,
Dept. of Space,
GoI.

Incompatibility studies in tuberose (Polianthes tuberosa L.)
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8.4 Flagship Program (Initiated in XII Plan)
Title of the projects
Principal Investigator
Management of papaya ring spot virus through breeding approaches Dinesh, M.R. / Vasugi, C.
(Papaya-PRSV)
Studies on male sterility systems to increase the efﬁciency of F1 Veere Gowda, R.
hybrids in horticultural crops

Funding agency
ICAR
ICAR

8.5 New Initiatives Program (Initiated in XII Plan)
Title of the projects
Micronutrient management in horticultural crops
Protected horticulture
Socio-economic Impact and PRA studies on technology
adoption

Principal Investigator
Ganeshamurthy, A.N.
Shankar Hebbar, S.
Sudha Mysore

Funding agency
ICAR
ICAR
ICAR

8.6 Centre of Excellence (Initiated in XII Plan)
Title of the projects
Centre of Excellence on Betelvine

Principal Investigator
Hima Bindu, K.

Funding agency
ICAR

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

Principal Investigator

Funding
agency

Consortium Research Platform (CRP) on Borers

P.V.R. Reddy

ICAR

Consortium Research Platform (CRP) on Phytochemicals / High Value
Compounds

Shivashankar, S.

ICAR

Consortium Research Platform (CRP) on Nanotechnology

Lakshmana Reddy, D
C

ICAR

Consortium Research Platform (CRP) on Vaccines and diagnostics

Krishna Reddy, M.

ICAR

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

Anil K. Nair

ICAR

Consortium Research Platform (CRP) on Agrobiodiversity (CRP-AB)

Tripathi, P.C.

ICAR

CRP-Agrobiodiversity
Watermelon)

Madhavi Reddy K

ICAR

Consortium Research Platform (CRP) on Hybrid Technology (CRPHT)

Sadashiva, A.T

ICAR

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

Pitchaimuthu, M.

ICAR

CRP on Farm Mechanization & Precision Farming

Senthil Kumaran, G.

ICAR

of

Vegetable

Crops

(Chilli,

Okra

&

8.8 ICAR-Funded Extramural Projects
Title of the projects

Principal
Investigator

Collection, conservation and characterization of indigenous pickling mango Dinesh, M.R.
varieties of Karnataka, Tamil Nadu and Kerala & ex-situ conservation
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Studies on interspeciﬁc crossability and characterization of wild Mangifera Sankaran, M.
species

ICAR

Mapping fungicide resistance in oomycetes and powdery mildews using allele Sriram, S.
speciﬁc markers and evaluation of resistance management methods

ICAR

Genetic and molecular approaches for gall midge resistance in chilli peppers Madhavi Reddy, K.
(Capsicum annuum L.)

ICAR

Scaled up production, ﬁeld evaluation and commercialization of Coleoptera Asokan, R.
toxic Bacillus thuringiensis

ICAR

Characterization and epidemiology of phytoplasmas infecting major Asokan, R.
horticultural crops

ICAR

Investigation on sooty blotch ﬂy speck complex in mango and pathological Sangeetha, G.
status of Pyricularia species in banana and devising management strategies

ICAR

Micro propagation and ﬁeld evaluation of ‘Arka Prabhath’ papaya

ICAR

Pious Thomas

SNP marker based mapping of bacterial blight genes in pomegranate (Punica Murthy, B.N.S.
granatum L.)

ICAR

Phytochemical characterization and evaluation of biological activity of Hima Bindu, K.
betelvine (Piper betle L.) leaf extracts

ICAR

Trait speciﬁc characterization of indigenous and exotic pomegranate accessions Murthy, B.N.S.
to arrive at core collection for genetic improvement programme

ICAR

Developing vegetable soybean for rust resistance

ICAR

Aghora, T.S.

Augmenting germplasm and molecular resources for developing tropically Sreenivasa Rao, E.
adapted sweet corn genotypes

ICAR

Diversity assessment in jamun (Syzygium cumini L. Skeels) genetic resources Anuradha Sane

ICAR

Induction of embryogeny and plant regeneration through induced androgenesis/ Aswath, C.
gynogenesis in horticultural crops

ICAR

Design and development of indigenous grafting machine for vegetable crops

ICAR

Senthil
G.

Kumaran,

Pre-breeding for transfer of Okra Yellow Mosaic Virus and Enation Leaf Curl Pitchaimuthu, M.
Virus tolerance from wild relatives to cultivated genepool

ICAR

High density linkage map and genome sequencing of mango (Mangifera Ravishankar, K.V.
indica Cv. Amprapali)

ICAR

8.9 Linkages with other ICAR and Government
Institutions:
Strong linkages are established with various ICAR
institutes like NBPGR, IARI, IIVR, CITH, CISH, IISR,
CPCRI, NRC for Pomegranate, NRC for Citrus, NRC
for Grapes, Directorate of Onion and Garlic, Directorate
of Floriculture etc. and other organisations like DST,
DBT, IWST, PPV and FR authority, NHB, NSC, State
Seed Corporations, State Departments of Agriculture,
Horticulture, Water Shed, Water Resource etc., for taking
up collaborative and joint research programmes like
joint exploration for germplasm, exchange and testing of
elite breeding lines, conduct of biotechnology research,
developing DUS guidelines and conduct of training
and awareness programmes. The Institute also extends

laboratory facilities for analysis and testing of products,
and shares parental lines on payment basis to various
universities, states and national seeds corporations for
further commercialization.

8.10 Linkages with private sector
The Institute has strong linkages with the private sectors
particularly with Seed companies and Pesticide companies.
Seed companies approach the Institute for exchange of
seed materials/germplasm for research and purchase of
potential parental lines for further commercialization.
Pesticide companies take up testing of their new products
as paid-up trials. The Institute also extends laboratory
facilities for analysis and testing of horticultural produce
and products on payment basis to various stake holders.
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9. Publications
9.1 Research Papers
1.

Akanksha S and Doreyappa Gowda IN (2016)
Development of intermediate-moisture slices of
papaya (Carica papaya L) by hurdle technology. J.
Hortic. Sci. II(I):67-71.

2.

Ansar H, Dhananajaya MV, Amreen Taj, Fakrudin B,
Rekha A, Rajiv Kumar and Halesh G K (2016) Analysis
of relative nuclear DNA content in carnation (Dianthus
caryophyllus) accessions reveals ploidy levels by ﬂow
cytometry. Indian J. Agric. Sci. 86 (11): 1466-70.

3.

4.

5.

6.

Arun MN, Bhanuprakash K, Hebbar SS and Senthivel T
(2016) Effect of seed priming with various chemicals on
germination and vigour in cowpea (Vigna unguiculata
(L.) Walp). Prog. Res.: An International J. 11 (SpecialIV): 2113-2117.
Arun MN, Hebbar SS, Bhanuprakash K and Senthivel
T (2016) Effect of seed priming on phenology, growth
and yield of vegetable cowpea under different intensities
of moisture stress. Prog. Res.: An International J. 11
(Special-IV): 2118-2122.
Asha K, Selvakumar G and Thippeswamy B (2016)
Isolation and screening of cellulolytic and xylanolytic
microbes from composts and related environments.
Ecol. Environ. Conserv. 22 (4): 1869-1874.
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563-564.

biolinnean/blx020 [1].
110. Rebijith KB, Asokan R, Ranjitha Hande H and Krishna
Kumar NK (2016) The ﬁrst report of miRNAs from a
thysanopteran insect Thrips palmi Karny using high
throughput sequencing. PLoS ONE 11 (9): e0163635.
doi:10.1371/journal.pone.0163635.
111. Reddy PVR and Varun Rajan V (2016) Too many
sticky traps are detrimental to beneﬁcial arthropod
fauna. Curr. Biotica 9(4): 303-305.
112. Reddy PVR, Varun Rajan V and Sudhgar S (2016) Host
plant suitability for laboratory rearing of mango stem
borer, Batocera rufomaculata De Geer (Coleoptera:
Cerambycidae). Curr.Biotica 9(4): 376-379.
113. Reddy PVR and Kavitha SJ (2016) Thermoregulation
in honey bees: Mechanism and Adaptations. Curr.
Biotica 10(1): 89-101.
114. Reddy PVR and Rashmi MA (2016) Sterile Insect
Technique as a component of area wide management
of fruit ﬂies. Pest Manage. Hortic. Ecosyst. 22(1):
1-12.
115. Reddy PVR, Srivastava K and Vishalnath (2016) Litchi
fruit borers Curr.Sci. 110 (5): 758 -759.

122. Sangeetha G, Srinivas P, Singh HS, Biswal D and
Bharathi LK (2016) Fruit and vine rot of pointed
gourd (Trichosanthes dioica Roxb.) as inﬂuenced
by planting systems and weather parameters in East
Coast region of India. J. Pure Appl. Microbiol. 10(4):
2895-2900.
123. Sanwal SK, Venkataravanappa V and Singh B (2016)
Resistance to bhendi yellow vein mosaic disease: A
review. Indian J. Agric. Sci. 86(7): 835–43.
124. Satisha GC and Ganeshamurthy AN (2016) Bioefﬁcacy
of polyhalite application on yield and quality of cabbage
and cauliﬂower. Int. Fertil. Correspondence 44(3):
21-31.
125. Saware Kantrao, Ravindra MA, Akbar SMD, Kamala
Jayanthi PD and Venkataraman A (2017) Insecticidal
effect of biosynthesized Silver nanoparticles on
Helicoverpa armigera (Lepidoptera: Noctuidae):
Interaction with midgut protease. J.Asia-Paciﬁc
Entomol. 20(2): 583-589.

116. Reena Rosy Thomas, Chandra Prakash MK, Krishna
Reddy M, Riaz Mahmood and Papiya M (2017)
Identiﬁcation of dehydrin markers in Capsicum annuum
for development of drought tolerant crops in changing
environment. J. Environ. Biol. 38: 335-340.

126. Selvakumar G, Hema Bindu G, Bhatt RM, Upreti KK,
Paul AM, Asha A, Shweta K and Maryada Sharma
(2016) Osmotolerant cytokinin producing microbes
enhance tomato growth in deﬁcit irrigation conditions.
Proc. National Acad. Sci., India Section B:1-7. DOI
10.1007/s40011-016-0766-3 (online)

117. Rompalli R, Rao MS and Venkata PK (2016) Evaluation
of potential bio-control agents on root-knot nematode
Meloidogyne incognita and wilt causing fungus Fusarium
oxysporum f. sp. conglutinans in vitro. Afr. J. Biotechnol.
15(19): 798-805.

127. Shamina A, Karunakaran G, Tripathi PC, Shivashankara
KS and Roy TK (2016) Evaluation of antioxidant
activity, total phenolics and phytochemical content of
selected varieties of karonda fruits (Carissa carandas).
Indian J Agric. Sci. 86(6):815-822.

118. Sampangi-Ramaiah MH, Ravishankar KV, Rekha
A, Shivashankara KS and Hunashikatti LR (2016) A
Contig-Based computational prediction of conserved
miRNAs and their probable role in regulation of cuticular
wax biosynthesis in banana. Plant Molecular Biol.
Reporter 35(2): 203- 214.

128. Shamina A, Jayesh Antony, Leela NK and Ruby
John Anto (2016) Antioxidant and cytotoxic effects
of essential oil, water and ethanol extracts of major
Indian Spieces. Indian J. Hortic. 73(2): 229-237.

119. Sampangi-Ramaiah MH, Ravishankar KV, Seetharamaiah
SK, Roy TK, Hunashikatti L, Rekha A and Shilpa P
(2016) Barrier against water loss: relationship between
epicuticular wax composition, gene expression and
leaf water retention capacity in banana. Funct. Plant
Biol. 43:492-501.
120. Sangeetha G, Singh HS, Srinivas P and Biswal
Debasish (2017) Pathological Status of Pyricularia
angulata causing blast and pitting disease of banana
in Eastern India. Plant Pathol. J. 33(1): 18-29
121. Sangeetha G, Debasish Biswal, Srinivas P and Singh
HS (2017) Improved and efﬁcient method of isolation

129. Sharath Chandra G, Asokan R, Manamohan M and Sita
T (2016) Host allelochemicals inﬂuence cytochrome
P450 isoforms expression, and larval growth and
development of the herbivore, Helicoverpa armigera.
Curr. Sci. 111: 901-906.
130. Sharma D, Krishnamoorthy PN and Divakara JD (2016)
Evaluation of imidacloprid residues in okra fruits by
LC-MS/MS. Pesticide Res. J. 28(1): 120-122.
131. Shilpa P, Ravishankar KV, Shivashankar KS, Sadashiva
AT, Kavitha P and Sunil Kumar Narayanan (2016)
Differential expression of carotenoid biosynthetic
pathway genes in two contrasting tomato genotypes
for lycopene content. J. Biosci. 42(1): 257-264.
132. Shivashankar S, Sumathi M and Keshava Rao V
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(2017) Uneven ripening in ‘Bangalore blue’ grape
(Vitis vinifera × Vitis labrusca) berries in India is
linked to seed viability. J. Hortic. Sci. Biotechnol.
92(2): 113-119.
133. Shivashankar S and Sumathi M (2016) Segregation
of corky tissue affected fruits of sapota by speciﬁc
gravity method. Indian J. Hortic. 73(3): 460-463.
134. Shivashankar S, Sumathi M and Hari Shankar Singh
(2016) Premature seed germination induced by verylong-chain fatty acids causes jelly seed disorder in the
mango (Mangifera indica L.) cultivar ‘Amrapali’ in
India J. Hortic. Sci. Biotechnol. 91: 138-147.
135. Shrivastava A and Doreyappa Gowda IN (2016)
Development of intermediate-moisture slices of papaya
(Carica papaya L.) by hurdle technology. J. Hortic.
Sci.. 11: 67-71.
136. Singh HS and Srinivas P (2016) Concept of biointensiﬁcation of orchard for pest management (BIOPM)
in mango. Int. J. Innovative Hortic. 5(2):81-90.
137. Smitha GR and Vandana Tripathy (2016) Seasonal
variation in the essential oils extracted from leaves
and inﬂorescence of different Ocimum species grown
in Western plains of India. Ind. Crops Prod. 94: 5264.
138. Smitha GR and Thondaiman V (2016) Reproductive
biology and breeding system of Saraca asoca (Roxb.)
De Wilde: a vulnerable medicinal plant. Springer Plus
5: 2025.
139. Smitha GR and Das M (2016) Effect of seed moisture
content, temperature and storage period on seed
germination of Saraca asoca-An endangered medicinal
plant. Medicinal Plants 8(1): 1-5.
140. Sonavane Priti, Devi Prameela and Jagannath Raju
(2016) Comparison of the multi gene regions for
selection of potential barcode for Bipolaris spp. Res.
J. Biotechnol. 11(6): 14-20.
141. Soumya K, Ganga Visalakshy PN, Krishnamoorthy A,
Kavitha SJ and Gopalakrishna Pillai K (2017) Hostage-dependent parasitism and reproductive success
of Apanteles stantoni (Hymenoptera: Braconidae), a
larval parasitoid of Diaphania indica (Lepidoptera:
Pyralidae), Biocontrol Sci. Technol. 27(1): 70-80.
142. Soumya K, Ganga Visalakshy PN, Krishnamoorthy
A. and Gopalakrishna Pillai K (2016) Effect of host
plants on the extent of parasitism of Diaphania indica
(Lepidoptera: Pyralidae) by Dolichogenidea stantoni
(Hymenoptera: Braconidae). Pest Manage. Hortic.
Ecosyst. 22(1): 58-62.
143. Soumya P, Ganga Visalakshy N, Krishnamoorthy A.
and Gopalakrishna Pillai, K (2017) Dolichogenidea
stantoni (Hymenoptera: Braconidae) a potential

biocontrol agent for melon borer, Diaphania indica.
Entomon 42(1): 1-6.
144. Sowmya BR, Abraham Verghese, Kamala Jayanthi PD
and Jalali SK (2016) Need to strengthen quarantine
between Andaman & Nicobar Islands and main land
India. Curr. Sci. 111 (11): 1753-1756.
145. Sridhar V, Vinesh LS, Jayashankar M, Kamala Jayanthi
PD and Abraham V (2017) CLIMEX modelling for
risk assessment of Asian Fruit ﬂy, Bactrocera papavae
(Drew and Hancock, 1994) in India. J. Environ. Biol.
38: 105-113.
146. Sridhar V, Vinesh LS, Jaya Shankar M and Venugopalan
R (2016) CLIMEX based spatio-temporal analysis for
predicting the number of generations of Spodoptera
litura (Fabricius) (Lepidoptera: Noctuidae) under climate
change scenario. The Bioscan 11(2): 871-878.
147. Sridhar V, Venkatesan T, Sunil Joshi, Jalali SK Lakshmana
Reddy DC, Padma N, YanTomason, Gopinath V and
Umesh K Reddy (2016) In silico mining of microsatellites
and analysis of genetic diversity among inter and intrageneric aphids of sub-family, Aphidinae. Entomologia
Experimentaet Applicata 160 (2): 179-187.
148. Srilatha V, Reddy YTN, Upreti KK, Venugopalan
R. and Jayaram HL (2016) Responses of pruning
and paclobutrazol in mango (Mangifera indica L.):
changes in tree vigour, ﬂowering and phenols. J. Appl.
Hortic. 11(2): 871-878.
149. Subhash S, Kamala Jayanthi PD, Vivek Kempraj,
Raghavendra A, Bakthavathsalam N and Chakravarty
AK (2017) What signals do herbivore-induced plant
volatiles provide conspeciﬁc herbivores?. ArthropodPlant Interactions. DOI. doi:10.1007/s11829-0179536-2.
150. Sudha Mysore, Bharathi B, Maheshbabu V,
Chandraprakash MK, Srinivasamurthy D and Gajanana
TM (2016) Analysis of market arrivals and prices of
tomato for price prediction in Karnataka state, Int. J.
Innovative Hortic. 5(2):92-97.
151. Sujatha S, Ravi Bhat and Chowdappa P (2016)
Cropping systems approach for improving resource
use in arecanut plantation - A review. Indian J. Agric.
Sci. 86(9): 1113-112.
152. Sujatha S and Ravi Bhat. (2016). Impact of organic
and inorganic nutrition on soil-plant nutrient balance in
arecanut (Areca catechu L.) on a laterite soil. J.Plant
Nutr. 39(5):714-726.
153. Swarnakumari N, Umamaheswari R and Sivakumar
CV (2016) An in-vivo method for mass multiplication
of bacterial parasite, Pasteuria penetrans of root-knot
nematode, Meloidogyne sp. Pest Manage. Hortic.
Ecosyst. 22(1): 80-83.
154. Tejaswini and Archana Gadre (2016) IIHRMGYP-1
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(IC0613361; INGR15036), a marigold (Tagetes erecta
L.) germplasm with petaloid sterility ﬂowers; ability
to be multiplied by cuttings. Indian J. Plant Genet.
Resour. 29(2): 221-222.

Reddy MK (2016) Identiﬁcation of mixed infection
caused by Badnavirus and CMV in Jasmine (Jasminum
multiﬂorum Roth). Indian J. Biotech. 15(3):437439.

155. Tejaswini, Anuradha Sane, Archana Gadre and Madhuri
Ghatke (2016) Characterisation and utilization of
three distinct male sterile systems in marigold (Tagetes
erecta). Indian J. Agric. Sci. 86(10):1271-1275.

166. Vageeshbabu SH and Krishnareddy B (2016) In-vitro
organogenesis in tomato (Solanum lycopersicum) using
kinetin. Adv. Plants Agric. Res. 4: 155-158.

156. Thakur Neelam, Sriram S, Sujatha A Nair, Rajiv Kumar
and Sangma D (2017) Report on early occurrence of
chrysanthemum white rust (Puccinia horiana Henn.).
Int. J. Agric. Sci. 9(3): 3686-3687.
157. Theertha DP, Senthil Kumaran G and Carolina
Rathinakumari A (2016) Development and Performance
Evaluatiuon of a power operated onion seed extractor.
Agric. Mechanization in Asia, Africa and Latin America.
47(1): 33-37.
158. Thomas P and Sekhar AC (2016) Effects due to
rhizospheric soil application of an antagonistic bacterial
endophyte on native bacterial community and its survival
in soil: A case study with Pseudomonas aeruginosa
from banana. Frontiers Microbiol. 7: 493.

167. Varalakshmi B and Suchitha Y (2016) Inheritance of
andromonoecy in ridge gourd (Luffa acutangulaRoxb.)
L.Curr. Sci. 110(11): 2060-2062.
168. Varalakshmi B, Suchitha Y and Sanna Manjunath KS
(2016) Characterization and Evaluation of Ridge Gourd
[Luffa acutangula (Roxb.) L.] Germplasm. Indian J.
Plant Genet. Resour. 29(1): 66-70.
169. Venkataravanappa V, Swarnalatha P, Lakshminar ayana
Reddy CN, Neha Chauhan and Krishna Reddy M
(2016) Association of recombinant Chilli leaf curl
virus with enation leaf curl disease of tomato: a new
host for chilli begomovirus in India. Phytoparasitica
44: 213-223.

159. Thomas P and Sekhar AC (2016) Cultivation versus
molecular analysis of banana (Musa sp.) shoottip tissue reveals enormous diversity of normally
uncultivable endophytic bacteria. Microbial Ecol.
73(4): 885-899.

170. Venkatesan T, Sridhar V, Yan R Tomason, Jalali SK,
Behere GT, Shanthi RM, Ravinder Kumar, Gopinath
VV, Padma and Umesh K Reddy (2016) Use of
expressed sequence tag microsatellite markers for
population genetic research of Helicoverpa armigera
(Lepidoptera: Noctuidae) from India. Can. Entomol.
148: 187-199.

160. Tripathi PC, Karunakaran G and Sudhir Kumar
(2016) Performance of aonla cultivars under humid
tropical conditions of Western Ghats. Prog. Hortic.
48(1):28-31.

171. Venkatta Kumar R, Senthil Kumaran G and Atheequlla
GA (2015) Training Needs of KVK personnel and
farmers of NEH Region in Horticulture. J. Ext. Edu.
27(4): 5546-5550.

161. Tripathi PC, Karunakaran G, Sankar V and Senthil
Kumar R (2015) Survey and conservation of indigenous
fruits of Western Ghats. J. Agric. Sci. and Tech. A.
5(7):608-615.

172. Venkattakumar R and Narayanaswamy B (2015) Issues
and Preferences of Horticultural Farmers. J.Ext.Edu.
27(3): 5499-5506.

162. Tripathi PC, Karunakaran G, Sankar V, Jayanthimala
BR and Sunanda S (2016) Flowering behaviour of
avocado (Persea americana) genotypes in humid
tropical region of India. Indian J. Agric. Sci. 86(12):
1601-1605.
163. Tripathi PC, Karunakaran G, Sakthivel T, Ravishankar
H, Sankar V and Senthil Kumar R (2016) Evaluation
of Coorg mandarin (Citrus reticulata Blanco) clones
for yield and quality. Indian J. Agric. Sci. 86(7):
901-905.
164. Usha Rani TR, Akshata G, Jalali S and Reddy MK
(2016) In silico prediction of MHC binding peptides
and epitopes from Tobacco streak virus coat protein
to develop immuno-diagnostics for virus. Adv. Appl.
Res. 8(2): 77-85.
165. Usharani TR, Kalali S, Manasa M, Samuel DK and

173. Venu BN, Umesh KB, Chinnappa Reddy BV and
Gajanana TM (2016) Pattern and Drivers of Agricultural
Labour Migration in Karnataka, Indian J. Econ. Dev.
12(3): 557-564.
174. Venu BN, Umesh KB, Gajanana TM and Jagannath
Olekar (2016) Impact of Government Policies on
availability of agricultural labour in Karnataka state,
India–an economic analysis, Int. J. Agric.Sci. 8(53):
2739-2742.
175. Venu SA, Shruthi VH, Goudara Pramod G and Senthil
Kumaran G (2016) Development and performance
evaluation of evaporative cooling storage systems
for horticultural produce. The Bioscan. 11(3): 17931803.
176. Venu SA, Senthil Kumaran G and Chethan CR (2016)
Development of an evaporative cooling transportation
system for perishable commodities. Agric. Mechanization
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in Asia, Africa and Latin Am. 47(1): 38-43.
177. Vidya SM, Laxman RH, Bhatt RM, Rekha A, John
Sunoj VS and Ravishankar KV (2017) Temperature
induction response technique: a screening tool for
evaluation of banana cultivars for thermotolerance.
Indian J. Plant Physiol. 22(1):79-84.
178. Wankhede DP, MeenuKumari, Tambi R, Aravind J
and Rajkumar S (2017) Genome wide identiﬁcation
and characterization of Calcium Dependent Protein
Kinase gene family in Cajanuscajan. J. Environ.
Biol. 38(1): 167-177.
179. Yogeesha HS, Bhanuprakash K, Padmini K and Naik
LB (2017) Effect of ultra dry seed storage on longevity
of onion (Allium cepa) and chinaaster (Callistephus
chinensis) under ambient and controlled temperatures.
Indian J. Agric. Sci. 87 (3): 312–317.
180. Yogeesha HS, Ganeshan S, Shivashankara KS, Shetty
DL and Anil Kumar C (2016) Fruit/seed morphology,
seed drying and germination studies in Baccaurea
courtallensis (Muell.) Arg., a threatened under-utilized
fruit species of Western Ghats in India J. Hortic. Sci.
11(1): 76-79.

9.2 Papers published in Proceedings /Souvenirs
Papers published in Proceedings/Souvenir:
1.

Ashokan R, Sridhar V, Venugopalan R and Prasad
YG (2016) Tuta absoluta in India. In: Proceedings
of International ICE Symposium on Global Spread
and Management of the South American Tomato
Leafminer (Tuta absoluta), September 25-30, 2016,
Orlando, Florida, USA, pp 1-6.

2. Carolin Rathinakumari A, Senthil Kumaran G, Veere
Gowda R and Dayananda P (2016) Optimization of
design and operational parameters of drum seeder for
onion. In: Proceedings of International Conference
on Emerging Technologies on Agricultural and Food
Engineering, December 27-30, 2016, Indian Institute
of Technology, Kharagpur, West Bengal, pp.72-73.
3. Janakiram T, Sujatha K and Rao ES (2017) Baby corn
and sweet corn production for enhancing farmer’s
income. In: Proceedings of National conference
on Perspective of Challenges and options in Maize
Production and utilisation, Mar 3-4, 2017, DRPCAU,
Pusa, Bihar, pp 37-42.
4. Krishna Reddy, M. S. Sriram, D. K. Samuel, Suveditha
S. and Akshata Gad (2016) IVS International Conference
on “Global Perspectives in Virus Disease Management”
VIROCON 2016; Dec 8-10-2016; Bengaluru, India,
pp.
5.

National Conference on Horticultural Education:
Present Status and Future Prospects, Venugopalan
R (Ed.), 24th Sept., 2016, ICAR-IIHR, Bengaluru, pp
23-26.
6.

Oberoi HS and Ranjitha K (2017) Development of
probiotic processed fruit and vegetable productsprospects and challenges. Lecture delivered during
the International Conference on Biotechnology and
Bioengineering-Trends (ICBT), JNTUH, Hyderabad
March 23-25, pp 38.

7. Oberoi HS, Narayana CK and Selvakumar G (2016)
Waste utilisation in horticulture crops for supplementing
farmer’s income. In: The souvenir of the 7th Indian
Horticulture Congress, November 15-18, New Delhi,
pp 189.
8. Sankar V, Tripathi PC and Thangaswamy A and Lawande
KE (2016) Organic cultivation in Onion and Garlic.
In: Souvenir and abstracts of during 2nd National
symposium on Edible Alliums- Challenges an future
strategies for sustainable production, M/s Beejo Sheetal
Res foundation Jalna, Nov 7-9, 2016, pp 115-126.
9. Swamy KM, Thontadarya RN, Avinash KN, Nagesh GC,
Muttanna R, Varalaksmi B, Pitchaimuthu M, Krishna
Reddy M and Sreenivasa Rao E (2016) Development
and evaluation of an interspeciﬁc population involving
Citrullus lanatus var citroides to develop pre-bred lines
for resistance to WBNV in watermelon. VIRICON,
Dec 8-10 ,2016, IIHR, Bangalore, pp 151-152.
10. Tripathi PC, Sankar V and Lawande KE (2016) Micro
irrigation in Onion and garlic. In Souvenir and abstracts
of 2nd National symposium on Edible Alliums- Challenges
an future strategies for sustainable production, M/s
Beejo Sheetal Res foundation, Jalna, Nov 7-9, 2016,
pp 126-135.
11. Venkatesan P, Venkattakumar R and Sontaki BS (2017)
Farmers Producer Company: A path-breaking grass
root institutional innovation. Policy Brief, NAARM,
Hyderabad, pp 1-4.

9.3 Books/Book Chapters
9.3.1. Books
1. Dinesh MR and Sankaran M (2017) Distant hybridization
in horticultural crops. IIHR and Astral International
Publishers Ltd (P), New Delhi, p 290.
2.

Parthasarathy VA, Aswath C, Nirmalbabu K and Senthil
Kumar R (2017) Breeding of Horticultural Crops SPICES, Volume I (Part A). Today and Tomorrow
Printers and Publishers, New Delhi, p 450.

3.

Parthasarathy VA, Aswath C, Nirmalbabu K and
Senthil Kumar R (2017) Breeding of Horticultural
Crops - PLANTATION CROPS, Volume I (Part B).
Today and Tomorrow Printers and Publishers, New
Delhi, p 64.

Narayana CK (2016) Postgraduate Education in
Horticulture: present status and Challenges. In:
Souvenir (A Compendium of Invited Lectures) of
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4.

Sankaran M, Reddy BMC, Patil P, Vikram HC and
Sandhya Rani G (2017) Catalogue on Pummelo. ICARIIHR, Bengaluru, p 125.

5.

Satisha J, Reju M Kurian and Dinesh MR (2016)
Production technology of tropical fruits – A Handbook
(Second Edition). ICAR-IIHR, Bengaluru p 165.

6.

Sukhada Mohandas and Ravishankar KV (2016)
Banana: Genomics and transgenic approaches for
genetic improvement. Springer, Singapore, p 346.

8.

Dinesh MR and Sankaran M (2016) Production of
quality planting material in fruit crops. In: Doubling
farmers income through horticulture, Chadha KL, Singh
SK, Kalia P, Dhillon WS, Behra TK and Jai Prakash
(Eds.), HSI, Daya Publishing House, A Division of
Astral International Pvt. Ltd., New Delhi, pp 1-6.

9.

Gajanana TM, Sudha M and Sreenivasa Murthy D (2017)
Innovations in horticulture markets and development
of value chains. In: Doubling Farmer’s Income through
Horticulture, Chadha KL, Singh SK, Kalia P, Dhillon
WS, Behra TK and Jai Prakash (Eds.), HSI, Daya
Publishing House, A Division of Astral International
Pvt. Ltd., New Delhi, pp 507-512.

9.3.2 Book Chapters
1. Aswath C, Annamma Varghese Y, Naga Chaitanya,
Maheshand SV and Thaneshwari T (2017) Rubber. In:
Breeding of Horticultural Crops-Plantation Crops, Vol.
1 -Part B. Parthasarathy VA, Aswath C, Nirmal Babu
K and Senthil Kumar R (Eds.), Today and Tomorrow’s
Printers and Publishers, New Delhi - 110 002, India,
pp 833-881.
2.

3.

Aswath C, Mahesh SV, Deka PC, Thaneshwari T and
Naga Chaitanya (2017) Tea. In: Breeding of Horticultural
Crops-Plantation Crops, Vol. 1-Part B Parthasarathy
VA, Aswath C, Nirmal Babu K and Senthil Kumar R
(Eds.), Today and Tomorrow’s Printers and Publishers,
New Delhi - 110 002, India, pp 705-772.
Aswath C, Sreenath HL, Chaitra N, Mahesh SV
and Thaneshwari T (2017) Coffee. In: Breeding of
Horticultural Crops-Plantation Crops, Vol. 1-Part
B Parthasarathy VA, Aswath C, Nirmal Babu K
and Senthil Kumar R (Eds.), Today and Tomorrow’s
Printers and Publishers, New Delhi - 110 002, India,
pp 633-703.

4.

Bhanuprakash K and Yogeesha HS (2016) Seed priming
for abiotic stress tolerance: An overview. In: Abiotic
stress physiology of horticultural crops, Rao NKS,
Shivashankara KS and Laxman RH. (Eds.), Springer
publication, New Delhi, pp 103-117.

5.

Bhat PS (2016) Arthropod communities in cashew: A
perennial reservoir of species assemblages. In: Economic
and Ecological Signiﬁcance in Arthropods in Diversiﬁed
Ecosystems, Chakravarthy AK and Sridhara S (Eds.),
Springer, Singapore, pp 299-319.

6.

7.

Dhillon GS, Kaur S, Oberoi HS, Spier MR and Brar
SK (2016) Agricultural based protein by-products:
Characterization and Application. In: Protein
Byproducts: Transformation from Environmental
Burden Into Value Added products, Dhillon GS (Ed.),
Academic Press, Elsevier Inc, pp 21-36.

10. Gajanana TM, Dinesh MR, Sudha Mysore, Vasugi
C, Bhuwon Sthapit, Hugo Lamers, Reddy BMC and
Dakshinamoorthy V (2016) Multi-varietal orchards-an
age old conservation practice in mango. In: Tropical
Fruit Tree Diversity-Good practices for in situ and onfarm conservation, Bhuwon Sthapit, Hugo A, Lamers H,
Ramanatha Rao V and Arwen Bailey (Eds.), Earthscan
Books, Routeledge, NY, pp 226-236.
11. Ganeshamurthy AN, Kalaivanan D and Satisha GC
(2016) Management of fruitcrops in acidsoils of India.
In: Innovations in Horticultural Sciences, Peter K
V (Ed.), First Edition. Pub., New India Publishing
Agency, New Delhi, India, pp 539-558.
12. Ganeshamurthy AN, Kalaivanan D and Satisha GC
(2016) Management of vegetable crops in acid Soils of
India. In: Innovations in Horticultural Sciences, Peter
KV (Ed.), First Edition. Pub., New India Publishing
Agency, New Delhi, India, pp 559-584.
13. Ganeshamurthy AN, Rupa TR, Raghupathi HB and
Satisha GC (2016) Deﬁciencies and management of
micronutrients in horticultural crops. In: Doubling
farmers income through horticulture, Chadha KL,
Singh SK, Kalia P, Dhillon WS, Behra TK and Jai
Prakash (Eds.), HSI, Daya Publishing House, A Division
of Astral International Pvt. Ltd., New Delhi, pp 359375.
14. Kalaivanan D and Saroj PL (2017) Weed management
in cashew. In: Cashew: Improvement, Production
and Processing, Saroj PL (Ed.), First Edition. Astral
International Pvt. Ltd., New Delhi, pp 265-276.
15. Kalaivanan D and Rupa TR (2017) Organic cultivation
of cashew. In: Cashew: Improvement, Production
and Processing Saroj PL (Ed.), First Edition, Astral
International Pvt. Ltd., New Delhi, pp 295-324.

16.
7.Dhillon NPS, Supannika S, Singh SP, Masud MAT,
Prashant Kumar, Bharathi LK, Halit Yetişir, Rukui
Huang, Doan Xuan Canh and James D Mc Creight
(2016) Genetic resources of minor cucurbits. In: Plant
Genetics and Genomics: Crops and Models. ISSN
2363-9601, pp 1-18.
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Kotari P, Swarupa V and Ravishankar KV (2016)
Genomics of biotic stress tolerance in banana. In Banana:
Genomics and Transgenic Approaches for Genetic
Improvement, Sukhada Mohandas, Kundapura V
Ravishankar (Eds.), Springer Singapore, pp 61-75.
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17. Muzaddadi AU, Devatkal S and Oberoi HS (2016)
Seafood enzymes and their application in food processing.
In: Agro-Industrial Wastes as Feedstock for Enzyme
Production: Apply and Exploit the Emerging and
Valuable Use Options of Waste Biomass, Dhillon GS
and Kaur S (Eds.), Academic Press, pp 201-232.
18. Padmini K, Sadashiva AT, Singh TH and Dhananjay V
Naik (2016) Wide Hybridisation in Egg plant (Solanum
spp.). In: Distant Hybridization in Horticultural Crops,
Dinesh MR and Sankaran KM (Eds.), Daya Publishing
House, New Delhi, pp 163-188.
19. Prasannakumar NR and Kumar KP (2016) Impact of
climate change on Arthropod Diversity. In: Arthropod
diversity and conservation in tropics and sub tropics,
Chakarvarthy AK and Sridhara S (Eds.), Springer
Nature Publication, Singapore, pp-1-18.
20. Rajasekharan PE (2017) Conservation of RET medicinal
plants. In: Biodiversity in Horticultural Crops-Vol. 5,
Peter KV (Ed.), Daya Publishing House, New Delhi,
pp
21. Rao NKS, Laxman RH and Shivashankara KS
(2016) Physiological and morphological responses
of horticultural crops to abiotic stresses. In. Abiotic
Stress Physiology of Horticultural Crops, Rao NKS,
Shivashankara KS and Laxman RH (Eds.), Springer
publication, India, pp 3-17.
22. Ravindra V (2016) Physiological disorders in horticulture
crops and their management strategies-Focus on spongy
tissue in mango. In: Doubling Farmers Income through
Horticulture. Chadha KL, Singh SK, Kalia P, Dhillon
WS, Behera TK and Jai Prakash (Eds.), Horticulture
Society of India, New Delhi, Daya Publishing House, A
Division of Astral International Pvt. Ltd., New Delhi,
pp 463-476.
23. Ravishankar H (2016) Mango Production in the emerging
climate change for ensuring sustainability. In: Doubling
Farmers Income through Horticulture. Chadha KL,
Singh SK, Kalia P, Dhillon WS, Behera TK and Jai
Prakash (Eds.), Horticulture Society of India, New
Delhi, Daya Publishing House, A Division of Astral
International Pvt. Ltd., New Delhi. pp 779-794.
24. Reddy KM, Shivashankara KS, Geetha GA and Pavithra
KC (2016) Capsicum (Hot pepper and bell pepper).
In: Abiotic Stress Physiology of Horticultural Crops,
Rao NKS, Shivashankara KS and Laxman RH (Eds.),
Springer India Publication, pp 151-166.
25. Rupa TR (2017) Cashew. In: Impact of Climate Change
on Plantation Crops, Hebbar KB, Naresh Kumar S
and Chowdappa P (Eds.), Astral International Pvt.
Ltd., New Delhi, pp. 87-100.
26. Rupa TR (2017) Nutrient and Water Management. In:
Cashew: Improvement, Production and Processing,

Saroj PL (Ed.), Astral International Pvt. Ltd., New
Delhi. pp 233-252.
27. Rupa TR (2017) Soil health management in cashew.
In: Soil Health Management in Plantation Crops,
Maheswarappa HP and Chowdappa P (Eds.). Today
and T|omorrow’s Printers and Publishers, New Delhi,
pp 67-86.
28. Sadashiva AT, Aradhana Singh R, Punith Kumar,
Sowmya V and Dominic P D’mello (2016) Tomato.
In: Abiotic Stress Physiology of Horticultural Crops,
Rao NKS, Shivashankara KS and Laxman RH (Eds.),
Springer India, pp 121-131.
29. Sampangi-Ramaiah MH and Ravishankar KV (2016)
Current status of banana genome in the age of next
generation sequencing. In: Banana- Genomics and
Transgenic Approaches for Genetic Improvement,
Sukhada Mohandas and Ravishankar KV (Eds),
Springer Singapore, pp 51-59.
30. Satisha J (2016) Grapes. In: Abiotic Stress Physiology
of Horticultural Crops, Rao NKS, Shivashankara
KS and Laxman RH (Eds.), Springer India, pp 183205.
31. Saxena AK, Rathnamma K and Thilaka Rani R (2016)
Role of weather factors in the progression of leaf
blight (Pestalotiaopsis mangiferae) in Mango. In:
Ind. Hort. Congress. ‘Doubling Farmers Income
through horticulture’, Chadha KL, Singh SK, Kalia
P, Dhillon WS, Behra TK and Jai Prakash (Eds.),
HSI, Daya Publishing House, A Division of Astral
International Pvt. Ltd., New Delhi, pp 529-534.
32. Selvakumar G, Hema Bindu G, Pannerselvam P and
Ganeshamurthy AN (2017) Potential and prospects
of Aerobic Endospore Forming Bacteria (AEFB) in
crop production. In: Bacilli and Agrobiotechnology,
Islam MT, Rahman MM, Pandey P, Jha CK and Aeron
A (Eds.), Springer International Publishing, pp 213236.
33. Sharma R, Oberoi HS and Dhillon G (2016) Fruit and
vegetable processing waste: Renewable Feed Stocks
for Enzyme Production. In: Agro-Industrial Wastes as
Feedstock for Enzyme Production: Apply and Exploit
the Emerging and Valuable Use Options of Waste
Biomass, Dhillon GS and Kaur S (Eds.), Academic
Press, pp 23-59.

34. Shivashankara KS (2016) Metabolite Proﬁling in Banana.
In: Banana-Genomics and Transgenic Approaches
for Genetic Improvement, Sukhada Mohandas and
Ravishankar KV (Eds.), pp 107-123.

35. Singh HS and Meenu Kumari (2016) Horticulture based
Farming Systems for Farm Women. In: Integrated
Farming System: An Approach towards Livelihood
Improvement of Farm Women and Natural Resource
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Conservation. ICAR-Central Institute for Women in
Agriculture, Bhubaneswar, pp 70-78.
36. Singh HS and MeenuKumari (2017) Seed Management
for Commercial Horticulture. In: Strengthening
farm women perspective in quality seed production.
ICAR- Central Institute for Women in Agriculture,
Bhubaneswar, pp 14-19.
37. Singh HS, Srinivas P and Bharathi LK (2016) Current
status and strategy of improving horticultural productivity
in Eastern India. In: Agricultural Technology Application:
For Enhancing Productivity, Singh AK, De HK and
Mondal SK (Eds.), Narendra publishing House, New
Delhi, ISBN: 9789384337841, pp 119-146.
38. Singh S and Bharathi LK (2016) Cultivation and
bioprospecting of perennial cucurbits. In: Handbook of
cucurbits: Growth, cultural practices, and physiology,
Mohammad Pessarakli (Ed.), CRC press. ISBN: 9781-4822-3458-9, pp 95-112.
39. Sowmya HD, Usharani TR and Sukhada Mohandas
(2016) Somatic embryogenesis as a tool in genetic
transformation. In: Banana-Genomics and Transgenic
Approaches for Genetic Improvement, Sukhada Mohandas
and Ravishankar KV (Eds.) Springer, pp141-156.
40. Sridhar V and Vinesh LS (2016) Arthropod Diversity
and Management in Legume Based Cropping Systems
in the Tropics and Sub-Tropics. In: Economic and
Ecological Signiﬁcance of Arthropods in Diversiﬁed
Ecosystems, Chakravarthy AK and Sridhara S (Eds),
Springer Science + Business Media, Singapore, pp
223-242.
41. Sridhar V, Vinesh LS and Mani M (2016) Ornamental
Plants. In: Mealybugs and their Management in
Agricultural and Horticultural crops, Mani M and
Shivaraju C (Eds), Springer, India, pp 495-523.
42. Srinivas P, Khulbe D and Sangeetha G (2016)
Trichoderma spp. as a biocontrol agent: Status and
prospects for sustainable disease management in
horticultural ecosystems. In: Bioassay, production
protocol and quality control for Trichoderma based
biopesticides-Training manual, Kumar V, Singh SK
and Sharma S (Eds.), National Research Centre on
Litchi, Muzaffarpur, Bihar, India, pp 44-53.
43. Sujatha S and Ravi Bhat (2017) Climate change and
it’s impact on arecanut and cocoa. In: Impacts of
Climate Change in Plantation Crops, Hebber KB,
Naresh Kumar S and Chowdappa P (Ed.), Astral Int.
Publishers, pp 61-74, ISBN: 9789351248330
44. Sujatha S and Ravi Bhat (2017) Soil health management
in arecanut and cocoa. In: Soil Health management in
plantation crops, Maheswarappa HP and Chowdappa P
(Ed.), Today and Tommorrow Printers and Publishers,
New Delhi pp 1-25, ISBN81-7019-556-6.

45. Usharani TR, Sowmya HD, Sunisha C and Sukhada
Mohandas (2016) Engineering resistance to Fusarium
wilt. In: Banana: Genomics and Transgenic Approaches
for Genetic Improvement, Sukhada Mohandas and
Ravishankar KV (Eds.), Springer, pp 211-226.

9.4 Popular articles
1.

Ankita Sahu and Kundan Kishore (2016) Role of
underutilized fruit crops in nutritional security and
livelihood sustenance. Indian Farmer 39: 602-608.

2.

Aswath C, Rajiv Kumar, Manjunatha Rao T and
Dhananjaya MV (2016) Arka Ashwa and Arka Nesara:
Gerbera ki nai kisme. Bagwani (Hindi) 7: 65-67.

3. Bharathi LK, Srinivas P, Singh HS, Mandal S and Samant
D (2016) (odia). Scientiﬁc method of cultivation of
ivy gourd. Krushakbanbdu Annapurna 231, 25(8):
39-41.
4. Bhuvaneswari S (2016) Drying of vegetables- Recent
Advances. Kerala Karshakan e-Journal 4(6): 4649.
5. Deepa Samant and Kundan Kishore (2016) Preventing
browning in tender jackfruit during minimal processing
for ready to cook product. Indian Farmer 39: 652655.
6. Deepa Samanth and Sangeetha G (2016) Koyyaa
marakkandraivetrigara
magaena
perukkam
seyvathueppaddy (in Tamil). Vanoliuzha Varsangakathir
15(186): 31-36.
7. Dinesh MR and Sankaran M (2016) Techonologies
interventions enriching tropical fruit growers. Indian
Hortic. 61(6): 3-8.
8. Doreyappa Gowda IN (2017) Papaya Myriad Products.
Kerala Karshakan English Journal 4 (8):12-15.
9.

Kalaivanan D and Selvakumar G (2016) Soilless
cultivation of vegetables and ornamental crops. Kisan
World, 43(7): 23-26.

10. Kalaivanan D, Selvakumar G, Ganeshamurthy AN
and Shankara Hebbar S (2016) Polyhouse production
of tomato on Arka Fermented Cocopeat. Kisan World
43(11): 12-14.
11. Karunakaran G, Tripathi PC, Sakthivel T, Ravishankar
H, Sankar V, Senthil Kumar R, Ranganath HR and
Jayanthimala BR (2016) Rambutan is a potential future
fruit. Indian Hortic. 61(9):3-5.
12. Khulbe D and Srinivas P (2017) Basic concept of
biodynamic agriculture. Sabujima 25:45-48.
13. Madhavi Reddy K, Sadashiva AT and Singh TH (2016)
Pungency of hybrid chilli making life sweeter. Indian
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Hortic. 61 (6): 24-26
14. Meenu Kumari (2017) Harnessing legume vegetable
seed diversity in India. Sabujima 25: 55-60. ISSN:
0972-8562.
15. Meenu Kumari and Singh HS (2016) Legume vegetables
seed: Scope of improvement in India. Seed Times (The
NSAI magazine) 9(3&4): 69-76.
16. Meenu Kumari, Acharya GC, Naresh P and Singh
HS (2016) Improved cultivation practices for beans.
Krishak Sansaar (odiya magazine): 11-13, ISSN 2394675X.

and Dhananjaya MV (2016) Tuberose hybrids from
ICAR-Indian Institute of Horticultural Research,
Bangalore. Kisan World : 35-36.

9.5 Technical Bulletins/ Folders
9.5.1 Technical bulletins/books
1.

Ganeshamurthy AN, Satisha GC, Kailash Kumar and
Tarun Adak(2016) Soil fertility and crop nutrition in
mango: Delineation, deﬁciencies and management
of nutrients. ICAR-IIHR, Bengaluru, p 34.

2.

Jagadeshan AK, Tiwari RB, Anil Kumar Nair, Upreti
KK, Rajiv Kumar, Narayana CK, Sudha Mysore,
Kavitha M, Vinay S, Sabina Naz and Shyam Kumar
J (2016) Bhartiya Bagwani Anusandhan Sansthan ki
kisanopyogi kisme aur prodyogikiyaa (Hindi), Tech.
Bull. No.54, ICAR-IIHR, Bengaluru, pp 62.

3.

Kishore, K, Singh H S, Deepa S and Sharma D
(2017) Approaches for plant architecture, canopy
management and ﬂower regulation in mango.
Technical Bulletin no. 06, CHES, Bhubaneswar,
Odisha(ICAR-IIHR, Bangalore), pp. 1-30.

17. Padmini K and Naik LB (2017) Sabjiyon ka sankar beej
otpadan taknik (Hybrid seed production techniques
in vegetables). Bagwani VII (9): pp
18. Rymbai H, Jha AK, Roy AR, Ngachan SV and Rajiv
Kumar (2016) Uttar purvi parvateeya chatro me
gladiolus ki unnat kheti. Bagwani (Hindi) 7: 68-70.
19. Sadashiva AT, Peter Hanson, Krishna Reddy M,
Madhavi Reddy K, Gopalakrishnan C, Shankar Hebbar,
Ravishankar KV, Singh TH, Senthil Kumar M, Nage
Gowda NS and Dominic d’ Mello (2016) Having a
basket full of disease-free tomatoes. Indian Hortic.
61(6): 27-30
20. Sangeetha G, Singh HS, Srinivas P and Kishore K
(2017) Mango blackening: symptoms, causes and
management. ICAR-IIHR – CHES, Bhubaneswar
(English and Odiya). Published under ICAR-Extramural
project, pp.06

4. Prakash P, Najeeb N, Reddy PVR and Satisha GC (2017)
Research Report of ICAR-All India Coordinated
Research Project on Fruits. ICAR-IIHR, Bengaluru,
Tech. Bull. No. 120, pp 1-283.
5. Reju M Kurian (2016) Enhancing productivity of
Alphonso mango (Mangifera indica L.) through
high density planting involving vigour regulating
rootstocks and growth retardant application, Tech.
Bull. No.56, ICAR-IIHR, Bengaluru, p 25.

21. Sangeetha G, Singh HS, Srinivas P and Kishore K
(2017) Banana blast and pitting disease: symptoms
and management. ICAR-IIHR – CHES, Bhubaneswar
(English and Odiya). Published under ICAR-Extramural
project, pp.06.

6. Sadashiva AT (2016) How to grow tomato F1 hybrids.
Tech. Bull.No. 49, ICAR-IIHR, Bangalore, p 4.
7. Sakthivel T, Murthy BNS, Sampathkumar P, Sankaran
M, Jalikop SH and Kumar R (2017) Catalogue on
underutilized fruits, ICAR-IIHR, Bengaluru, p
32.

22. Shinogi KC, Srivastava S, Rashmi I, Radha TK, Rosin
KG and Sarvendra Kumar (2016) Homa organic
farming: Science behind concepts and methodologies.
Indian Farmer 3(12):850-853.

8. Varalakshmi B (2016) How to grow Amaranth. Tech.
Bull. No.52, ICAR-IIHR, Bengaluru.

23. Shivananda TN (2017) Management of coffee white
stem borer using IIHR herbal paste. Prajavaani, March
7th pp 20.
24. Srinivas P, Bharathi LK, Singh HS, Mandal S and Samant
D (2016) Nursery management for production of quality
planting material of fruits and vegetables. Krushakbanbdu
Annapurna 231, 25(8): 12-16. (Oriya)
25. Tripathi PC (2016) Coorg Santra:Vartman sthiti avam
sambhawanye “Santra Sandesh”. CICR, Nagpur (In
Press)
26. Usha Bharahi T, Meenakshi Srinivas, Sujatha A Nair

9.5.2 Folders
1.

Ganeshamurthy AN and Radha TK (2016) Analytical
facility for soil, water, plant, fertilizers, manure and
amendments (Kannada), Ext. Folder, ICAR- IIHR,
Bengaluru.

2.

Ganga Visalakshy PN, Krishnamoorthy A and
Gopalakrishna Pillai K (2017) Biological control
of mango inﬂorescence hoppers, Idioscopus spp.
Ext. Folder No. 96, ICAR-IIHR, Bengaluru.

3.

Ganga Visalakshy PN, Krishnamoorthy A and
Gopalakrishna Pillai K (2017) Bio- intensive
management of brinjal shoot and fruit borer,
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Leucinodes orbonalis. Ext. Folder No. 97, ICARIIHR, Bengaluru.
4.

Ganga Visalakshy PN, Mani M and Gopalakrishna
Pillai K (2017) Biological control of Tea Mosquito
Bug, Helopeltis antonii on guava. Ext. Folder No.98,
ICAR-IIHR, Bengaluru.

5.

Murthy BNS, Kamala Jayanti PD, Saxena AK and
Gopalakrishnan (2016) Pomegranate (Daalimbe).
Ravishankar H, Satisha J and Narayana Swamy B
(Eds.), ATIC Pocket dairy series No. 14 (Kannada),
IIHR, Bengaluru, pp 27.

6.

7.

8.

9.

Reju Kurian M, Dinesh MR, Sankaran M, Kamala Jayanti
PD, Gopala Krishna and Saxena, AK (2017) Mango
(Maavu). Ravishankar H, Satisha J and Narayana Swamy
B (Eds.), ATIC Pocket dairy series No.19 (Kannada),
ICAR-IIHR, Bengaluru, pp 27.
Reju M Kurian, Sampath Kumar P, Chitarai Cheluvan
R and Chadnrakanth MA (2016) Fig (Anjura).
Ravishankar H, Satisha J and Narayana Swamy B.
(Eds.), ATIC Pocket dairy series No. 13 (Kannada),
ICAR- IIHR, Bengaluru, p 12.
Rekha A, Srinivas K, Kamalajayanthi PD and Saxena AK
(2016) Sapota. Ravishankar H, Satisha J and Narayana
Swamy B (Eds.), ATIC Pocket dairy series No. 15
(Kannada), ICAR-IIHR, Bengaluru, pp 15.
Rekha A, Srinivas K, Manjunath BL, Kamala Jayanti
PD and Saxena AK (2016) Banana (Bale hannu).
Ravishankar H, Satisha J and Narayana Swamy B
(Eds.), ATIC Pocket dairy series No. 16 (Kannada),
IIHR, Bengaluru, pp 15.

10. Saktivel T, Jalikop SH, Smapath Kumar P and
Chandrakanth MA (2016) Custard Apple (Seetha
Phlaa). Ravishankar H, Satisha J and Narayana
Swamy B (Eds.), ATIC Pocket dairy series No. 17

(Kannada), IIHR, Bengaluru, p 19.
11. Satisha GC, Shivananda TN, Ganeshamurthy AN and
Edward Raja (2016) Importance of micronutrients
for proﬁtable cultivation of fruit and vegetable crops.
(Kannada). ICAR-IIHR, Bengaluru.
12. Selvakumar G, Radha TK, Mahendra Kumar MB,
Ravishankar H, Ganeshamurthy AN, Narayana Swamy
B and Pandey RN (2016) Recycling of organic wastes
into manure (Kannada). ICAR-IIHR, Bengaluru.
13. Thomas Reena R and Chandra Prakash MK (2016)
Web application on Mango Crop management and
diagnostic solutions. IIHR Folder No. 95, ICAR-IIHR,
Bengaluru.
14. Varalakshmi LR, Radha TK, Ganeshamurthy AN,
Mahendrakumar MB and Rupa TR (2016) Management
of saline and sodic soils in horticultural crops (Kannada).
ICAR-IIHR, Bengaluru.
15. Vasugi C, Dinesh MR, Kamala Jayanti PD and Saxena
AK (2017) Papaya (Parangi hannu). Ravishankar H,
Satisha J and Narayana Swamy B (Eds.), ATIC Pocket
dairy series No. 20 (Kannada), IIHR, Bengaluru, pp
19.
16. Vasugi C, Dinesh MR, Kamala Jayanti PD and Saxena
AK (2017) Guava (Perale). Ravishankar H, Satisha
J and Narayana Swamy B (Eds.), ATIC Pocket dairy
series No. 18 (Kannada), ICAR-IIHR, Bengaluru, pp
20.

9.6 Patents granted
1. Release of neem volatiles from substrates to control insect
pests (537/CHE/2007) Innovators : P.N. Krishnamoorthy,
S. Shivashankar, N.K. Krishna kumar, T.K. Roy.
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10. Research Projects
List of Ongoing Institute Projects (2016-17)

guava, mango, sapota, annona and grapes). PI:
Manjunath, B.L.

Division of Fruit Crops
011(5):

HORTIIHRCIL2015 (Common for all projects)
010:

Genetic improvement of fruit crops for improved
productivity, quality and resistance to biotic
and abiotic stresses. Project Leader: Murthy,
B.N.S.

Division of Vegetable Crops:
020:

Sub projects
010(1):

Collection and evaluation of mango germplasm
and hybrids. PI: Dinesh, M.R.

010(2):

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

010(5):

Breeding papaya for PRSVtolerance.PI: Vasugi, C.

010(6):

Incorporation of bacterial blight resistance in
pomegranate. PI: Murthy, B.N.S.

010(8):

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

010(9):

Rootstock and mildew resistance breeding in
grapes. PI: Saktivel, T.

010(10): Radiation Induced Mutation Breeding in Papaya.
PI: (Carica papaya L.,)

010(12): Improvement of Pummelo and grape fruit for
yield and quality. PI: Sankaran, M.
010(13): Characterization of jackfruit accessions for vegetable
and table purposes. PI: Najeeb Naduthodi
011:

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

020(1):

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

020(2):

Breeding hot & sweet peppers (Capsicum annuum
L.) for biotic and abiotic stress resistance integrating
marker-assisted selection (MAS). PI: Madhavi
Reddy, K.

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,
Pumpkin 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 MAS. PI:
Pitchaimuthu, M.

020(6):

Breeding French bean varieties for resistance to
biotic and abiotic stresses and Cowpea varieties for
resistance to rust & cowpea aphid borne mosaic
virus through marker-assisted selection (MAS).
PI: Aghora, T. S.

020(7):

Breeding peas for biotic and abiotic stresses and
dolichos for yield and quality attributes through
marker-assisted selection (MAS). PI: Susmita
Cherukuri

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.

Sub projects
011(1):

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

011(2): Enhancing productivity through high density
planting (Guava, jamun, pomegranate and ﬁg).
PI: Sampathkumar, P.
011(3):

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

011(4):

Optimizing water and nutrient management (Papaya,

Genetic improvement of vegetable crops for
improved productivity, quality and resistance
to biotic and abiotic stress. Project Leader:
Sadashiva, A.T.

Sub projects

(CHES, Hirehalli). PI: Karunakaran, G.
010(11): Improvement of Annona for yield and quality.
PI: Sakthivel, T.

Fruit based mixed cropping systems (Mango and
sapota). PI: Chandrakant M Awachare

020(11): Breeding gourd vegetables (ridge gourd, bitter
gourd and bottle gourd) for resistance to biotic
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stresses integrating maker assisted selection
(MAS). PI: Varalakshmi, B.

030(7):

Breeding crossandra for quality and novelty.
Aswath, C.

020(12): Breeding cucumber varieties / hybrids for resistance
to biotic stresses through marker assisted selection.
PI: Pitchaimuthu, M.

030(8):

Breeding jasmine for high ﬂower yield, concrete and
resistance to Eriophyid gall mite (Aceria jasmine)
and blossom midge (Contarinia maculipennis).
PI: Dhananjay. M.V.

030(9):

Breeding Anthurium for high quality cut ﬂower.
PI: Aswath. C.

020(14): Harnessing the genetic potential of Momordica
sahyadrica through wide hybridization.
PI: Bharathi, L.K.

031:

Development and reﬁnement of production
technology of ornamental crops. Project leader:
Sujatha A Nair

020(15): Breeding pumpkin, summer squash and bottle
gourd for yield, quality and biotic stress tolerance.
PI: Ramya, P.

Sub Projects

020(13): Breeding cluster bean (Cyamopsis tetragonolobus
L.) for yield, quality and resistance to biotic stresses.
PI: Senthil Kumar, M.

031(1):

Enhancing cut foliage production through cultural
interventions. PI: Sujatha A Nair

031(3):

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

031(4):

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

031(5):

021(2): Organic farming in vegetable crops. PI: Anil
Kumar Nair

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

120:

021(3): Protected cultivation & precision farming in
vegetable crops. PI: Hebbar, S. S.

Genetic improvement of Medicinal Crops.
Project leader: Hima Bindu, K.

Sub Projects

Division of Floriculture & Medicinal Crops

120(2):

Evaluation of Coleus forskholii hybrids for tuber
yield and forskolin content. PI: Hima Bindu, K.

120(3):

Identifying high yielding and high L-dopa lines
in Mucuna species. PI: Hima Bindu, K

120(7):

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

Genetic amelioration of Kalmegh (Andrographis
paniculata Nees) for yield and quality. PI: Hima
Bindu, K.

120(8):

030(2):

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

Genetic Improvement of Centella asiatica by
Polyploidy Breeding. PI: Rohini, M.R.

030(3):

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

121:

Production, chemistry and related studies on plants
of medicinal and agrochemical importance. Project
Leader: Suryanarayana M.A

030(4):

Breeding Dianthus species (Carnations, Pinks and Sweet
Williams) for quality. PI: Dhananjaya, M.V

121(3):

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

030(5):

Breeding Gerbera for quality. PI: Aswath, C.

030(6):

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

130(2):

Restoration of fertility in interspeciﬁc F1 hybrid
between Solanum melongena and Solanum
macrocarpon. PI: Padmini, K.

021:

Development and reﬁnement of Production
technology of Vegetable crops. Project Leader:
Hebbar, S.S.

Sub projects
021(1):

030:

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

Genetic improvement of ornamental crops for
improved productivity, quality and resistance
to biotic and abiotic stress. Project leader:
Tejaswini

Sub projects
030(1):

Division of Post Harvest Technology
040:
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of pomegranate and mushroom. PI: Carolin
Rathinakumari, A.

losses and production of value added products.
Project Leader: Harinder Singh Oberoi

Sub projects

Division of Plant Pathology

040(1):

050:

Extension of storage life and quality maintenance
of fruits (mango, papaya, guava, sapota) and
vegetables (okra, beans, brinjal, colour capsicum,
chillies) for minimization of post harvest losses.
PI: Sudhakar Rao, D.V.

040(2):

Post harvest management and value addition of cut
ﬂowers, ﬁller ﬂowers and foliage. PI: Sangama

040(3):

Development of protocols to extend the shelf
life and to eliminate microbiological hazards in
ready-to-use salad and leafy vegetables (carrot,
radish, onion, cucumber, coriander and fenugreek
leaves). PI: Ranjitha, K.

Diagnostics and Integrated management of
viral diseases of tropical horticultural crops.
Project leader: Krishna Reddy, M.

Sub Projects
050(1):

Development of diagnostics and molecular
characterization of bacteria, virus, viroid and
phytoplasma infecting horticultural crops. PI:
Krishna Reddy, M

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.

040(4):

Design and development of storage systems for fresh
fruits, vegetables and ﬂowers. PI: Bhuvaneswari, S.

050(5):

040(5):

Diagnosis and management of viral diseases of
cucurbitaceous crops. PI: Mahesha, A

Nutritional proﬁling, nutraceutical potential and
value-addition of under-utilized crops – Avocado,
Karonda, Pummelo, Rambutan, Ivy Gourd and
Sweet Gourd. PI: Shamina Azeez

051:

Integrated management of fungal and bacterial
diseases of tropical horticultural crops. Project
Leader: Saxena, A.K.

040(6):

Utilization of un-marketable and processing
waste of horticultural crops for value addition.
PI: Narayana, C.K.

040(7):

Studies on the preservation of fruits by Hurdle
processing and development of nutritionally innovative
health drinks. PI: Doreyappa Gowda, I.N.

040(8):

Development of fruit and vegetables based nutritious
snacks and convenient products (mango, papaya,
pineapple, aonla, guava, jackfruit, kokum, carrot,
pumpkin, tomato, beetroot, bitter `gourd and
muskmelon). PI: Tiwari, R.B.

040(9):

Development of functional ingredients (leaf powder
and encapsulated leaf concentrate) from Moringa
oleifera leaves. PI: Pushpa Chetan Kumar

Sub Projects
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.

051(5)/052(1): Integrated management for pre and postharvest diseases in fruits & vegetables (Mango,
banana & capsicum). PI: Saxena, A.K.
051(6)/052(2): Integrated disease management for bacterial
blight of pomegranate and bacterial wilt of tomato
and brinjal. PI: Gopalakrishna, C.
051(8) / 052(4): Integrated disease management of foliar
diseases of ornamental crops. PI: Sriram, S.

040(10): Development of technologies for production of
probiotic processed fruit products. PI: Harinder
Singh Oberoi

051(9):

141:

051(10): Identiﬁcation and integrated disease management
of bacterial leaf spot of tomato and chilli. PI:
Rangaswamy, E.

Development of machinery for production
and processing of horticultural crops. Project
leader: Senthil Kumaran, G.

Sub Projects
141(1):

141(2):

053:

Development of machinery for cultivation and on
farm processing of onion and planting material
production in vegetable and fruits. PI: Senthil
Kumaran, G
Development of machinery for processing

Epidemiology and management of Phytophthora leaf
blight and fruit rot in hot and sweet pepper (Capsicum
annum L.). PI: Sandeep Kumar, G.M.

Genetic improvement and development of
production and utilization technology of tropical
mushrooms. Project Leader: Meera Pandey

Sub Projects
053(1):
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productivity and quality of mandate horticultural
crops. Project Leader: Bhatt, R.M.

nutrition, health and green environment. PI: Meera
Pandey

Division of Entomology and Nematology

Sub Projects

060:

070(2):

Metabolic adaptations under low moisture stress
and salinity, and potential of growth regulators
and microbes in improving tolerance in papaya.
PI: Upreti, K.K.

070(3):

Phenotyping pea and french bean genotypes for
tolerance to high temperature stress. PI: Laxman,
R.H.

070(4):

Physiological studies on impact of low-moisture and
high temperature stresses in capsicum (Capsicum
annum L.). PI: Bhatt, R.M.

Integrated Insect pest management in tropical
horticultural crops. Project Leader: Chakravarthy,
A.K.

Sub Projects
060(1):

Surveillance and management of fruit crop pests.
PI: Reddy, P.V.R.

060(3)/061(3): Monitoring and Management of insecticide
resistance in major pests of horticultural crops.
PI: Sridhar, V.
060(6)/062(3): Bio-intensive management of whiteﬂies
in horticultural crops (Brinjal, tomato, Gerbera).
PI: Gopalkrishna Pillai, K.
060(7):

Development of neem cake/ neem seed powder
based formulations for the management of major
insect pests of vegetable crops. PI: Ranganath,
H.R.

060(8):

Development of forewarning models for sucking
pests and thrips borne viral diseases on chilli. PI:
Prasannakumar, N.R.

060(9):

Current scenario of arthropod diversity of drumstick
(Moringa oleifera Lam.) and management of major
pests. PI: Shivarama Bhat, P.

060(10): Management of Myllocerus subfasciatus infesting
brinjal using microbial agents. PI: Ganga
Visalakshy, P.N.
060(11): Ecologically mediated interactions of host plants
- Mealy bugs – Natural enemies in fruit crops.
PI: Jayanthi Mala, B.R.
060(12): Studies on Monitoring and screening of introduced
plant material for pest and disease incidence and
pollinator diversity. PI: Reddy, P.V.R.
063:

Integrated Nematode Management in tropical
Crops. Project Leader: Rao, M.S.

Sub Projects
063(1):

063(2):

Studies on the management of nematode induced
disease complexes in horticultural crops (Banana,
papaya, capsicum, carrot, onion, berbera and
gladiolus, etc.). PI: Rao, M.S.
Evaluation of bioefﬁcacy of entomopathogenic
nematodes for biological control of insect pests
in horticultural crops. PI: Uma maheshwari, R.

070(5)/071(1): Biochemical and molecular assessment
of chilling injury in mango. PI: Shivashankara,
K.S.
070(7)/072(1): Biochemical studies on jelly seed formation
in Amrapali mango. PI: Shivashankar, S.
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
130(5): Biochemical and molecular investigations in relation
to seed quality assurance in vegetable crops. PI:
Bhanuprakash, K.
081(1): Pesticide residue studies in fruits and related
environment. PI: Soudamini Mohapatra
081(8): Evaluation of chemical pesticide residues in exotic
vegetables. PI: Debi Sharma

Division of Soil Science and Agricultural
Chemistry
080:

Sub Projects
080(1):

Micronutrient related constraints in fruit and
vegetable crops for correcting nutrient imbalances.
PI: Satisha, G.C.

080(3):

Multivariate foliar chemical composition and
nutrient contour maps for developing diagnostic
norms for fruit crops. PI: Raghupathi, H.B.

080(4):

Nutrient dynamics (N, P, K) of conventional
and speciality fertilizers under dip fertigation

Division of Plant Physiology and Biochemistry
070:

Understanding the physiological and biochemical
mechanism and their application for improving

Soil, nutrient and water management in
horticultural crops and cropping systems.
Project Leader: Raghupathi, H.B.
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in horticultural crops. (Banana, Papaya, Tomato
and Cauliﬂower). PI: Varalakshmi, L.R.

horticultural innovations and their impact on
adoption. PI: Balakrishna, B.

080(5):

Effect of salinity / nutrients on growth and yield of
rose under polyhouse cultivation. PI: Shivananda,
T.N.

090(10): A Study on Communication Behaviour of
Horticulture Farmers, PI: Atheequlla, G.A.

080(6):

Development and Standardization of soilless
cultivation of vegetables on Arka Fermented
Cocopeat under protected conditions. PI:
Kalaivanan, D.

080(7):

Development of Nutrient Management Module
for Guava under High Density Planting System.
PI: Rupa, T.R.

081:

Addressing Environmental and Food safety
in horticultural crops. Project Leader:
Ganeshamurthy, A.N.

Sub Projects
081(6):

081(9):

Microbial bioconversion of horticultural wastes for
enhanced plant nutrient mobilization and disease
suppression. PI: Selvakumar, G.
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 AM Fungi and
PSB combination in Vegetables. PI: Ganeshamurthy,
A.N.

Division of Social Sciences and Training
090:

Improving knowledge and skill of stakeholders
for improving productivity of horticultural crops
and impact assessment of adopted technologies.
Project Leader: Venkatta Kumar, R.

090(3):

090(6):

090(7):

090(8):

090(9):

Development and Application of economic,
statistical and ICT tools & strategies for
improving and assessing productivity of
horticultural crops. Project Leader: Sudha
Mysore

Sub Projects
150(1):

Assessing the socio-economic impact of horticultural
technologies on crop diversiﬁcation, farm income,
employment and trade. PI: Sudha Mysore

150(2):

Economics of post harvest loss, marketing efﬁciency,
price analysis and export. PI: Gajanana, T.M.

150(3):

Economics of factor productivity and production
efﬁciency in selected horticultural crops. PI:
Sreenivasa Murthy, D.

150(4):

Development of statistical models for horticultural
crops research. PI: Venugopalan, R

150(5):

Development of database and program modules for
horticultural crops. PI: Chandra Prakash, M.K.

150(6):

Development of Decision Support System for
selected horticultural crops. PI: Reena Rosy
Thomas

Division of Plant Genetic Resources
100:

Plant Genetic Resources Management in
Horticulture crops. Project Leader: Tripathi,
P.C.

Sub Projects:
100(3):

Impact of capacity building of trainees on adoption
of IIHR technologies including identiﬁcation of
future training needs. PI: Reddy, T.M.

Development of complementary conservation strategies
for horticulture PGR’s (recalcitrant seed, pollen and
in vitro material). PI: Rajasekharan, P.E.

100(4):

Assessment and reﬁnement of IIHR technologies
through farmers participatory demonstrations.
PI: Achala Paripurna, K.

Identiﬁcation of zygotic seedlings in polyembryonic
varieties of mango using molecular approaches.
PI: Anuradha Sane

100(5):

Group dynamic and social networks among women
SHG member’s involved in economic activities.
PI: Nita Khandekar.

DNA ﬁngerprinting and genetic diversity analysis
of horticultural crops germplasm. PI: Anuradha
Sane

100(7):

Producer Company Model towards Providing
Extension Services to Horticulturists - An Analysis.
PI: Venkattakumar, R.

Characterization and genetic diversity analysis of
‘Future fruit crop’ genetic Resources. PI: Anuradha
Sane

100(8):

Evaluation of Digitally Documented IIHR
Technologies for its effectiveness and utility.
PI: Narayanaswamy, B.

Collection, characterization, evaluation, utilization
and domestication of native fruits and vegetables
of Western Ghats. PI: Tripathi, P.C.

100(9):

Association mapping and genetic diversity analysis
in pomegranate (Punica granatum L.) germplasm

Sub Projects
090(2):

150:

Multidimensional analysis of attributes of
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using microsatellite markers. PI: Kanupriya
100(10): Evaluation of under-utilized fruits for yield, quality
and adaptability. PI: Tripathi, P.C.
100(11): Development of an Online Information System
for the Plant Genetic Resources of IIHR. PI:
Radhika, V.
100(12): Development of Epidemiological Models for Viral
Diseases in Horticultural Crops. PI: Radhika, V.

Division of Biotechnology
110:

Development, reﬁnement and use of
biotechnological approaches for horticultural
crop improvement and production. Project
Leader: Akella Vani

110(16): Tissue culture systems in horticultural crops
with reference to management and exploitation
of endophytes. PI: Pious Thomas
110(17): Forskolin production in cultures of Coleus forskohlii
transformed with Agrobacterium rhizogenes. PI:
Mythili, J.B.
110(18): Tilling in papaya for enhancing shelf life. PI:
Vageeshbabu, H.S.
160:

Sub Projects
160(1):

Identiﬁcation of novel miRNAs and their targets for
artiﬁcial miRNA mediated management of insect
pests of horticultural crops. PI: Asokan, R.

160(2):

Towards bacterial blight resistance in pomegranate
(Punica granatum L.): In silico comparative analysis
for identiﬁcation of Xanthomonas axonopodis
pv. punicae interacting genes in pomegranate.
PI: Radhika, V

160(3):

Marker linked to seed and seedlessness in fruits
and development of linkage map in wild banana
sp M. balbisiana. PI: Ravishankar, K.V.

160(4):

Bioinformatics application to identify stress tolerant
gene coding regions in tomato and brinjal. PI:
Chandra Prakash, M.K.

Sub Projects
110(5):

Development of resistance gene analogs (RGA’s) in
eggplant against bacterial wilt and their validation.
PI: Lakshman Reddy, D.C.

110(6):

Application of data mining techniques for protein
classiﬁcation: special reference to stress proteins.
PI: Radhika, V.

110(7)/111(2): Development of transgenic pomegranate cv.
Bhagwa for bacterial wilt resistance. PI: Akella
Vani
110(7.2): Electroporation mediated transgenic development
using Xa21 gene. PI: Akella Vani
110(8):

110(9):

Developing transgenic fruit crops resistant to
PRSV in papaya and Tristeza in citrus. PI: Akella
Vani
Developing transgenic vegetable crops resistant
to viruses in tomato against peanut based bud
necrosis virus & combined resistance to PBNV
& TLCV & watermelon against watermelon bud
necrosis virus. PI: Akella Vani

110(10): Development of Bt transgenic brinjal for resistance
to the shoot and fruit borer, Leucinodes orbonalis
Guenee. PI: Vageeshbabu, H.S.
110(11): Gene mining and trait based pyramiding for abiotic
stress tolerance. PI: Manamohan, M.
110(13): Modifying genome methylation pattern in embryos
to harness useful and stable variants in horticultural
crops. PI: Leela Sahijram
110(14): Developing Cucumber mosaic virus (CMV)
resistant transgenic chilli (Capsicum annum)
through RNAi strategy. PI: Usha Rani, T.R.
110(15): Cloning and characterization of Nematicidal Bt
genes effective against the nematodes infesting
horticultural crops. PI: Nandeesha, P.

Identiﬁcation & utilization of small RNAs, genes
and markers in the improvement of horticultural
crops. Project Leader: Asokan, R.

Central Horticultural Experiment Station, Chettalli
170:

Development, reﬁnement and popularization
of cropping system models for improving
productivity of horticultural crops in high
altitude regions of Western Ghats of India.
Project Leader: Doreyappa Gowda, I.N.

Sub Projects
170(1):

Collection and evaluation of under-utilized fruits
for humid tropics. PI: Senthil Kumar, R

170(2):

Evolving stable hermaphrodite types of Papaya
from Coorg Honey Dew. PI: Muralidhara, B.

170(3):

Reﬁnement of technologies for improved productivity
of Coorg mandarin. PI: Senthil Kumar, R.

170(5):

Pest management of major and emerging pests
of citrus. PI: Mahendran, B.

170(6):

Studies on bee pollination and bee keeping under
humid tropics. PI: Mahendran, B.

170(7):

Performance evaluation of vegetable cultivation
in humid tropic region of Coorg. PI: Sankar, V.

170(8):

Management of Coorg Mandarin decline. PI: Priti
Sonavane
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170(9):

Diagnosis of viral and viral-like diseases associated 180(7.3): Collection and evaluation of Rikia bean for yield and
with fruits, vegetables and ornamental crops in
economic important traits. PI: Meenu Kumari
high humid regions of Western Ghats of India.
180(8): Development of production technologies of fruit
PI: Venkataravanappa, V
crops. PI: Deepa Samant

Central Horticultural Experiment Station, Bhubaneswar 180(8.1): Field trial on the effectiveness of IIHR micronutrient
180:

Development and reﬁnement of technologies
for improving productivity of fruit and
vegetable crops in east coast regions of India
(Bhubaneswar). Project Leader: Singh, H.S.

Sub Projects

formulations for increasing fruit yield of mango
variety ‘Banganapalli’. PI: Deepa Samant

180(8.2): Promotion of uniform, early and higher ﬂowering
and fruiting in Arka Neelachal Kesri mango using
paclobutrazol (PBZ). PI: Kundan Kishore

180(1):

Collection, evaluation, characterization, conservation 180(8.3): Observational trial on canopy height reduction
and documentation of germplasms of fruit crops
in grown-up aonla trees planted at 5 m X 5 m
of Eastern India. PI: Kundan Kishore
spacing. PI: Deepa Samant

180(2):

Identiﬁcation of varieties/hybrids and local elites 180(8.4): Effect of planting density on growth, yield and
of fruit crops suitable for Eastern India. PI: Kundan
quality of guava var. Lucknow-49 (Revised Title).
Kishore
PI: Deepa Samant

Collection, evaluation, characterization, conservation 180(8.5): Canopy architecture modiﬁcation by trellising
and documentation of germplasm of underutilized
for enhancement of productivity and quality in
cucurbits. PI: Naresh, P.
mango variety “Arka Neelachal Kesri”. PI: Kundan
Kishore
180(4): Improvement in dioecious Momordica species.
180(8.8): Development of organic production technology
PI: Naresh, P.
for mallika mango. PI: Srinivas, P.
180(5): Collection, evaluation and improvement in Capsicum
spp. for desired characters. PI: Naresh, P.
180(8.9): Canopy regulation and ﬂowering initiation in mango
through PBZ and KNO3. PI: Kundan Kishore
180(5.1): Collection and evaluation of hot chilli lines from
different geographical regions of north eastern 180(8.10):Minimal processing of vegetable jackfruit for
India and identiﬁcation of elite lines for pungency
ready to cook product. PI: Deepa Samant
and resistance to leaf curl virus and Anthracnose.
180(8.11):Standardization of branch bending for enhancing
PI: Naresh, P.
yield in guava. PI: Deepa Samant
180(5.2): Collection and evaluation of chilli lines for salt and
180(9): Management of insect pests in fruit and vegetable
moisture stress tolerance. PI: Poonam Naresh
crops. PI: Singh, H.S.
180(6): Collection, evaluation and improvement in Maringa
180(9.2): Monitoring and management of selected insect
and leafy vegetables of eastern region for desired
pests in fruit crops. PI: Singh, H.S.
characters. PI: Acharya, G.C.
180(10): Monitoring & Management of diseases in fruit
180(6.1): Collection and evaluation of Moringa germplasms
crops. PI: Sangeetha, G.
for leaf iron content, earliness and pod quality.
180(10.1): Seasonal abundance and severity level of diseases
PI: Acharya, G.C.
of major fruit crops. PI: Sangeetha, G.
180(6.2): Collection and evaluation of leafy vegetable
germplasms for foliage yield, growth rate and 180(10.2): Management of major diseases in mango. PI:
Sangeetha, G.
stem tenderness. PI: Acharya, G.C.
180(3):

180(7):

Collection, evaluation and improvement of legume 180(10.3): Establishing the pathogenicity for a new kind
of spotting disease occurring on banana and its
vegetables for desired characters. PI: Meenu
management. PI: Sangeetha, G.
Kumari

180(7.1): Collection and evaluation of Dolichos beans for
photo-insensitiveness and pod quality. PI: Meenu
Kumari

180(12): Monitoring and management of major diseases
in vegetable crops. PI: Mandal, S.

180(12.1): Management of downy mildew of cucurbits.
PI: Mandal, S.
180(7.2):Collection and evaluation of Popat bean (Dolichos
lablab var. lignosus) for economically important 180(12.2): Evaluation of available brinjal lines against
agronomical traits. PI: Meenu Kumari
bacterial wilt disease. PI: Srinivas, P.
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11. Commercialization of Technologies
11.1 Technology Transfer
For commercialization of the technologies developed at
the Institute, The Institute Technology Management Unit
(ITMU) plays a major role. During the year 2016-17,
30 technologies were transferred to 48 companies and
an amount of Rs 1,30,95,800/- was generated as income
from utilization of IP assets. During the same year,
the institute has earned an amount of Rs. 89,70,994/through the Consultancy Processing Cell (CPC) dealing
with consultancy services like imparting specialized
training, testing of new molecules, issuing phyto-sanitary
certiﬁcates, paid-up trials, testing of samples for virus,
bacteria, fungi, insect pests, ﬁeld visits and recognizing
R&D centers. The incubation activities of the incubation
centre has also facilitated 3 start-ups as On-site incubatees
and 7 off-site incubatees which resulted in earning of
Rs.1,97,997/- during the ﬁnancial year 2016-17.

Country’s ﬁrst Mushroom Startup Company named
“Pluck fresh” was launched on 24th Sept 2016 by Dr.
ShashiTharoor, Member of Parliament at Bengaluru.
Mr. Kevin Cherian, who underwent Mushroom
cultivation training at ICAR-IIHR in Sept 2015, was
inspired to launch this start up. Mr. Kevin adopted
the Ready to fruit (RTF) bag technology developed
by ICAR-IIHR and the mushroom variety ArkaOM-1 (Pink oyster mushroom) released by ICARIIHR in 2011. Mr. Kevin has established buy back
arrangement with three villages near IIHR. The
village women produce mushrooms and produce
the RTF bags, which are packed into a specially
designed Cardboard box with vents on two sides. The
customers need to cut the vent and sprinkle water to
harvest mushrooms at their homes. Kevin’s novel
idea has attracted ﬁnancial institutions like Federal
Bank and promoters like ‘Big Basket’ which market
his produce

START-UPS promoted & INCUBATED during the
ﬁnancial Year 2016-17
M/s Natura Crop Care: An Onsite incubatee for Crop
Protection Technologies
Mr. Manoj Kumar, A doctoral graduate joined as his startup with IIHR HTM-BPD, by licensing Arka Microbial
Consortium (Solid & Liquid), Decomposer, Neem Soap
and Pongamia Soap Technology. Within a span of two
months, he has promoted his technology across the state
of Karnataka and has generated revenue to the tune of
1lakh. He is currently looking forward to expanding his
business to other parts of the country.

Mr. Kevin explaining the concept of production and
marketing of RTF bags with guidance from ICAR- IIHR,
Bangalore ICAR- IIHR, Bengaluru scientists team and
MD- federal bank and the entrepreneurs.

Products launched by M/s Natura Crop Care and
Technology Licensing



M/s Pluck Fresh-First Mushroom Start-up in
India
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The guava varieties Arka Kiran and Arka Rashmi
were licensed to M/S, Bloom irrigations system,
Vijayawada for commercial propagation
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12. RAC, IRC, IMC- Major Recommendations
especially in the context of abiotic stress in relation to
climate change.

12.1. Research Advisory Committee
The Research Advisory Committee Meeting (RAC) of IIHR
was constituted vide Council’s ofﬁce order No. Hort-78/2013-IA-V dated 3rd October, 2013. The third and ﬁnal
meeting of the full committee for the year 2015-2016 was
held under the Chairmanship of Prof. Gautam Kalloo,
Formerly DDG (Hort.), ICAR & Ex-Vice Chancellor,
JNKVV, Jabalpur at IIHR, Hessaraghatta, Bengaluru from
9th to 11th August, 2016.
Chairman: Dr. Goutam Kalloo
Members: Dr. D.P. Singh, Formerly ADG (Hort.),
ICAR,
Dr. R.T. Patil, Formerly Director, CIPHET,
Ludhiana,
Dr. K. Krishnaiah Formerly Director, DRR,
Hyderabad,
Dr. D.M. Hegde, Formerly Director, DOR,
Hyderabad,
Dr. N.K. Singh, National Professor B.P. Pal
Chair,
Dr. T.Janakiram, ADG (Hort Sci), ICAR,
New Delhi
Mr. A. Shivanna (non-ofﬁcial)
Mr. B. Dongare (non-ofﬁcial)
Director, IIHR
Member-Secretary: Dr. B.N.S. Murthy

Major recommendations:


There is need for understanding different production
problems that can be addressed through the use of
rootstocks and to develop such root-stocks through
breeding in different fruit crops.



Molecular characterization of germplasm / varieties
should be taken up on priority.



Marker assisted selection and gene pyramiding have
to be given importance for multiple disease resistance
in horticultural crops.



Studies on factor productivity trends of important crops
in major states may be worked out.



There is a need to develop a network project on pollination
biology – i.e., pollinizers, pollinator and pollination in
horticultural crops for better productivity.



Rhizosphere engineering/substrate dynamics to be
studied taking microbes, micronutrients and organic
matter into consideration for effective production of
seedlings and crop.



While giving importance to Integrated Disease Management
(IDM) and Integrated Pest Management (IPM), emphasis
to be given on pesticide resistance, pesticide residues
and development of effective technologies using bioformulations / and or microbes.



Emphasis should be accorded to pest and disease incidence
with reference to climate change and to develop functional
models of pest and disease forecasting.



Host-pathogen interaction needs to be prioritized and
addressed for management of important fungal and
bacterial diseases as ecological factors inﬂuence the
disease development and spread.



A web-application may be developed to assess the cost
of cultivation and income generated over the seasons/
years, so that such practice may guide the farmers
towards cost saving operations.
In the concluding session, Chairman and all member
of RAC summarized their opinions on the ongoing
projects and provided valuable inputs.

Similarly, work on root stock breeding and grafting
techniques in solanceous and cucurbitaceous vegetable
crops needs impetus.


Breeding for resistance against papaya ring spot virus
(PRSV) in papaya and bacterial blight and wilt in
pomegranate to be taken to logical end.





Intensiﬁcation of resistance breeding work on whiteﬂy
transmitted begomo viruses and thrips transmitted tospo
viruses speciﬁc to tomato, chilli, brinjal, okra, watermelon,
ridge gourd, bitter gourd and French bean is needed.

12.2. Institute Research Committee (IRC) Meeting





Research work on the hybrid technology of petunia,
chrysanthemum, marigold, carnation, china aster, gladiolus,
roses and anthurium etc., should be strengthened.
Functional genomics should be given importance

Chairman:

Dr. M.R. Dinesh, Director, ICAR-IIHR,
Bengaluru – 560 089

Members:
its

All Scientists of the main Institute and
regional stations.

Member-Secretary: Dr. C.K. Narayana, Incharge, PME Cell.
The 86th IRC Meeting was held from 4th to 18th April, 2016,
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under the Chairmanship of Dr. M.R. Dinesh, Director,
ICAR-IIHR, Bengaluru. Member Secretary, IRC, welcomed
the Director and all the members of IRC. The new scientists
who joined ICAR-IIHR after 85th IRC meeting, viz., Dr.
Susmita Cherukuri, Dr. Pritee Singh, Dr. Radha, T.K., Dr.
T.R. Rupa, Dr. Meenu Kumari, Dr. S. Sujatha, Dr. Govind
Acharya, Mr. Sandeep Kumar, G.M., Dr. B. Mahesha, Dr.
Rohini, M.R., Dr. B. Mahendran, Dr. Smaranika Mishra and
Ms. Vaisakhi, K.C. were introduced to the house. All the
ongoing research projects of the Institute and its regional
stations were reviewed and the plan of work for the year
was formulated. Many new research projects were also
presented for consideration of the house. Following are the
recommendations of the IRC for individual projects.

2. Development and reﬁnement of production technology
of fruit crops



Along with the resistance to bacterial wilt and quantitative
traits, the quality traits such Bitterness i.e. No bitter or
less bitter traits may also be incorporated in varieties
or pre- breeding lines of brinjal.

Major Recommendations:



Farmers growing IIHR brinjal varieties should be visited
and success story documented for putting on IIHR as
well as ICAR websites.



In muskmelon, gynoecious and high frequency female
lines may be incorporated into the breeding program.



Work on Fusaruim root wilt, Powdery mildew and
nematodes may be intensiﬁed.



Pole type French bean breeding lines with MYMV and
rust resistance to be tested and if stabilized, proposal to
be submitted for identiﬁcation. Also DNA ﬁnger printing
of advanced breeding lines/varieties showing resistance
should be done.



Work on root rot resistance and stem ﬂy should be initiated
in garden pea.



The quality attributes taken for seeing suitability of onion
for processing as paste (TSS, dry matter & acidity) is
limited. Anthocyanin, Quercitin and pungency also should
be taken into consideration while selecting a variety/
hybrid of onion for making paste.



Functional markers may be used for the identiﬁcation
of male sterile lines in ridge gourd.

1. Genetic improvement of fruit crops for improved
productivity, quality and resistance to biotic and
abiotic stresses


In improvement programme of mango the pre-released
variety/hybrid should be compared with released variety
with regard to its resistance to anthracnose or fruit ﬂy.



As mango wilt is becoming a serious problem, efforts
may be made to identify the pathogen by collecting
samples from affected areas in collaboration with Dr. S.
Sriram, Principal Scientist, Division of Plant Pathology
and also screening of mango progenies/rootstocks for
wilt may be taken up.



Advanced lines of sapota and jamun should also be
evaluated for their shelf life.



There is a need to evaluate the available jackfruit accessions
for vegetable purpose and seed quality parameters.



If there are superior hybrids better than Bhagwa or Super
Bhagwa, they may be identiﬁed.



Besides looking for nodal blight resistance / tolerance,
other traits like dwarf stature, high yield, etc., may also
be considered in hybrids.









The newly developed strawberry hybrid may be raised in
the demonstration block and invertical farming mode.
In view of increasing wilt problem, efforts may be made
to utilize the wild species in guava improvement for the
development of rootstocks.
Development of wilt resistant rootstocks through interspeciﬁc hybridization should be taken up as one of the
activities. Simultaneously the identiﬁcation of pathogen,
screening of rootstock and progenies may be taken up.
While screening the Annona hybrid progenies, fruit ﬂy
resistance may also be looked into.



Water use in different treatments may be given under
PRD trial in papaya so as to identify relatively better
yield with less water usage.

3. Genetic improvement of vegetable crops for improved
productivity, quality and resistance to biotic and abiotic
stress

4. Development and reﬁnement of Production technology
of Vegetable Crops


List of organic farmers who are growing vegetables organically
and their practices need to be documented.



While conducting experiments on green house/precision
farming experiments on capsicum varieties/hybrids already
released or new inbred lines developed by institute may
be included for evaluation.

5. Genetic improvement of ornamental crops for improved
productivity, quality and resistance to biotic and abiotic
stress
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All the varieties of tuberose including Arka Sugandhi
should enter AICRP trial.









For comparison of concrete yield among the genotypes,
the harvesting of ﬂowers should be done uniformly
preferably in the evening hours.

As jackfruit is an important crop gaining attention on
various fronts, work on usage of jackfruit seeds, rind
and making of value added products from them should
be attempted. This work should be given top priority.



Though about 14 varieties of gladiolus have been released
from IIHR, commercially they have not made any impact.
Therefore, all out efforts should be made to popularize
promising ones among these through large number of
demonstrations.

The seed producing industries generate lot of pulp waste
in vegetables like pumpkin, bottle gourd, tomato, etc.
Experiments should be taken up for making use of these
pulps for value added products, based on availability of
time and resources.



The rose varieties / hybrids bred for protected cultivation
has to be registered after incorporating the data on reaction
to biotic stresses.

More number of biochemical parameters may be included
in studies on varietal screening of fruits and vegetables
for processing applications.



The commercially available products in the market (like
variants of aonla products) should be used as check
for comparison with products developed by Dr. R.B.
Tiwari.



Quality characterization and shelf life evaluation studies
for the six technologies standardized during previous
years must be completed as soon as possible so that they
could be presented in VTIC meetings for the purpose
of licensing.



Since many varieties of gerbera are available for the
polyhouse growing, breeding of varieties for open grown
conditions should be given top priority.



To control the phytoplasma problem, leaf hopper control
may be taken up during vegetative phase in Chrysanthemum
and China aster.



Since very good hybrids of anthurium with fragrance
are already developed, they may be multiplied in tissue
culture, evaluated and to be identiﬁed through VTIC.

6. Development, reﬁnement and demonstration of postharvest handling, storage and processing technologies
for minimization of post-harvest losses and production
of value added products


Study integrating improved pre/post-harvest management
operations such as use of hand gloves while harvesting,
retention of stalk in the produce and box shrink wrapping
etc., for increasing the shelf life of Okra should be carried
out.



Alternate to acrylic boxes should be tried to reduce the
cost of dried ﬂower product.



New isolates/ isolates showing good functional attributes
must be deposited with MTCC, IMTECH, Chandigarh
and NBAIM, Mau Nath Bhanjan. One or two isolates
showing high productivity and functional characteristics
could be deposited under the IDA scheme at IMTECH,
Chandigarh.



Experiments on packaging for cut ﬂowers and garlands,
ﬂowers transportation may be chalked out based on the
problems observed in current practices in the market.



Priority must be given to prototype development for
various unit operations involved in processing.



Composition of essential oil from pummelo should be
evaluated.

7. Integrated management of fungal and bacterial
diseases of tropical horticultural crops


PCR based detection of pathogen besides plating may
be done in survival studies.



While indicating the neem formulation like Neemerc
or Nemazol, the concentration should be expressed in
terms of active ingredient and not that of commercial
name.



Besides the solvent extracts, Aqueous extract of the
botanicals also may be tested both in vitro and under
glass house conditions for their efﬁcacy against bacterial
nodal blight of pomegranate.



The promising bioagent formulations identiﬁed in the
project may be validated under multi-location trial under
AICRP on Vegetable crops.

8. Integrated Insect Pest management in tropical
horticultural Crops


The incidence of mango fruit borers needs to be monitored
in major mango belts.



The shelf life which is very important in the case of
formulations based on the plant product like neem has
to be studied.



Natural enemy effect on distribution of pest should be
considered after completion of the crop.
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9. Integrated Nematode Management in tropical
horticultural Crops




The bio-pesticides developed by Dr. M.S. Rao may be
tried at different places through AICRP-Fruits. Dr. M.S.
Rao should arrange to provide the material to AICRP
centres in consultation with Dr. Prakash Patil, PC (AICRPFruits).
In organic farming trials of institute, bio-pesticides also
should be tried for control of pests and diseases.

10.Understanding the physiological and biochemical
mechanism and their application for improving productivity
and quality of mandate horticultural crops


Salinity tolerance in wild species of papaya root stock
should be taken up.



More number of genotypes may be included for screening,
to study the ﬂower characteristics and pod yield under
high temperature in peas/French bean



Studies on pollen turgidity may be carried out for genotype
screening for high temperature tolerance through the
PEG induced osmotic stress.

11.Soil, nutrient and water management in horticultural
crops and cropping systems






Development of organic formulations for enhancing
the yield and quality of fruits and vegetables should be
attempted.
The spectral maps should be super imposed with
nutrient contour maps or seasonal weather data to draw
conclusion. It should be able to give us, variations in
which nutrient is probably responsible for bacterial blight
in pomegranate.
The cost:beneﬁt ratio of conventional and speciality
fertilizer under fertigation in horticultural crops has to
be worked out.



Agro-techniques for rose cultivation in poly house as
well as open conditions needs to be worked out.



As the results obtained so far shows that AFC is not viable
for taking up commercial cultivation of vegetables, its
use may be restricted to nurseries / roof top gardening
/ roof top cultivation.

12.Improving knowledge and skill of stakeholders for
improving productivity of horticultural crops and
impact assessment of adopted technologies


A comprehensive table of crop technologies demonstrated
along with data of productivity and proﬁtability should
be given.

13.Plant Genetic Resources Management in Horticulture
crops


As a service Division PGR should take active role in
registration of IIHR varieties with PPV & FRA. Henceforth,
PGR Division will also facilitate in ﬁling the applications
for registration.



Nanjangud collection of Bael may be registered with
NBPGR.



Correlation studies on ﬂowering data with weather
parameters need to be work out (Actn: PER).



It is now decided that PGR Division shall do the ﬁnger
printing of both released varieties and germplasm of all
the crops divisions.



The genetic analysis work being done should be
complementary to breeding needs of the curators in
crops division. So while doing such studies, priority
should be given to crops on which breeders are working
in the Institute.



In this project besides collection and evaluation, there
is a need to do diversities analysis studies in karonda
and avocado as most of them are seedling progenies.

14.Development, reﬁnement and use of biotechnological
approaches for horticultural crop improvement and
production


The main goal of the project is to develop RGAs in
eggplant against bacterial wilt. The PI needs to focus
on RGAs which are tightly linked to bacterial wilt of
egg plant.



Dr. C. Gopalakrishnan should do challenge inoculation
in T-2 plants to prove the resistance to bacterial blight.
It may be taken up in August, as it is the ideal season.



Dr. M. Manamohan may do the Q PCR studies.



Dr. Vageeshbabu to grow the transgenic brinjal under
transgenic nethouse and demonstrate the resistance by
artiﬁcial challenge.



Since drought tolerance is governed by many traits,
multiple gene constructs may be employed for gene
pyramiding for abiotic stress tolerance.



Soil from nematode infested regions may be collected
for isolation of Bt strains.

15. Identiﬁcation & utilization of small RNAs, genes and
markers in the improvement of horticultural crops
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16. Genetic improvement of Medicinal Crops


The Aloe vera morphotypes should be registered.



The superior lines have to be identiﬁed based on the
work done so far.



Screening for wilt and nematode in hybrids of Coleus
forskohlii should be done.



There is a need for popularization of good lines/varieties
of Kalmegh (Andrographis paniculata Nees) developed
by IIHR.

17. Production, chemistry and related studies on plants
of medicinal and agrochemical importance



Promising underutilised fruits may be registered with
NBPGR.



There is no need to study the cause and symptoms. As
it has now been understood that the yield loss or plant
mortality can be managed to a great extent through
management of plant nutrition and disease complex,
the results may be compiled and a status report may be
prepared. The pathological component may be concluded
by this year (2016-17).

22.Development and reﬁnement of technologies for
improving productivity of fruits and vegetable crops
in east coast regions of India (Bhubaneshwar)


Biochemical (anti-oxidative property and polyphenols)
and nutrient analysis of star gooseberry, carambola,
rose apple, etc., may be done to assess their nutritive
value.



In the inter-speciﬁc hybrid developed by Dr. Bharathi
has to be tested for downy mildew resistance and if it
is found to be susceptible, the breeding work will have
to be continued at CHES, Bhubaneshwar.



Utilization of watermelon juice and rind collected after
seed extraction may be worked out.

The lines shortlisted for leaf curl and bacterial wilt
resistance in hot spots areas could be pooled together
and screened.



20.Development and Application of economic, statistical
and ICT tools & strategies for improving and assessing
productivity of horticultural crops

Leafy vegetables possessing medicinal properties may
be collected.



Impact analysis of Arka Kiran guava (Vijayawada area)
and Crossandra may be taken up.

New varieties of Dolichos released from IIHR may be
used as check while conducting yield studies on Dolichos
bean.



Value chain analysis may be tried to identify the strengths
and weaknesses along the value chain of Arka Prajwal
in West Bengal.

In organic farming experiments, the nutrients supplied
through FYM should be expressed in terms of NPK and
not mere quantities of FYM.



Quantiﬁcation of hormones (GA, auxin and Kinin) may
be an important aspect to understand the role of PBZ in
inﬂuencing hormonal level.



Pyricularia spot in banana is there only in Bhubaneshwar.
It should be ensured (may be through awareness campaign)
that it does not spread to other areas.



Whenever a new disease is documented in any crop, the
extent of its occurrence in an orchard / region should
be studied and also its spread, year over year should
be monitored. Simultaneously the cause and remedy
should be worked out so that its emergence as a major
threat could be stemmed.



The tissue culture companies or agencies selling TC
plants of banana should be alerted and informed about
the emergence of this new disease and about its control.
An awareness programme may be conducted for this
with the concerned stakeholders.



In Aswagandha, varieties yielding high withanolide
should be registered.

18. Development and reﬁnement of efﬁcient seed
production and plant propagation technologies in
key horticultural crops


Besides viability, vigour should also be taken in to
consideration during storage or aging related studies.

19.Mechanization of production and processing of
horticultural crops








Domain registration has to be taken up and upload the
database/module developed and link to IIHR Website.

21.Development, reﬁnement and popularization of
cropping system models for improving productivity of
horticultural crops in high altitude regions of Western
Ghats of India


Under this sub-project the focus may be restricted to only
six fruits (i.e., Rambutan, Avocado, Karonda, Garcinia
Gummi-Gatta, Passion fruit and Dragon fruit). The agrotechniques for these crops must be developed after new
fruit scientist joins.



There is lot of variability of avocado available in North
Eastern states of India and survey and collection may
be made from that area.
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Dr. Sudha Mysore
Chairperson,InstituteTechnologyManagement
& Consultancy Processing Committee,
ICAR-IIHR, Hesaraghatta, Bengaluru.

Downy mildew resistant lines developed by Dr. B.
Varalakshmi should be screened under Bhubaneshwar
conditions.

12.3. Institute Management Committee

Dr. M.V. Dhananjaya
Chairman, Farm Management Committee,
ICAR-IIHR, Hesaraghatta, Bengaluru.

12.3.1. 85th Institute Management Committee Meeting
The 85th Meeting of the Institute Management Committee of
ICAR-Indian Institute of Horticultural Research, Bengaluru
was held on 22nd October, 2016.
Chairman :

Members :

Dr. A.K. Chakravarthy
Head, Division of Entomology and
Nematology, ICAR-IIHR, Hesaraghatta,
Bengaluru

Dr. M.R. Dinesh
Director, ICAR-IIHR, Hesaraghatta,
BENGALURU.

Dr. R. Venugopalan
Chairman, P.G. Education and Training
Committee, ICAR-IIHR, Hesaraghatta,
Bengaluru.

Dr. Sreenath Dixit
Director,
ICAR-Agricultural Technology Application
Research Institute,
MRS, H.A. Farm Post, Hebbal,
BENGALURU – 560 024.

Dr. R. Venkattakumar
Head, Division of Extension and Training,
ICAR-IIHR, Hesaraghatta, Bengaluru.

Dr. T. Janakiram
Assistant Director General (Hort.
Sciences),
Indian Council of Agricultural Research,
Krishi Anusandhan Bhavan-II,
NEW DELHI – 110 012.
Dr (Mrs). Anita Karun
Principal Scientist,
Central Plantation Crops Research
Institute,
KASARAGOD – 671 124, Kerala.

Dr. V. Ravindra
Assistant Finance &Accounts Ofﬁcer Incharge,
ICAR-IIHR, Hesaraghatta, Bengaluru.
Dr. T.S. Aghora
Chairman (Works),
ICAR-IIHR, Hesaraghatta, Bengaluru.
Shri. J.N.L. Das
Senior Administrative Ofﬁcer,
ICAR-IIHR, Hesaraghattra, Bengaluru
Major Recommendations:

Dr. P.C. Tripathi
Principal Scientist and Head I/C,
Division of Plant Genetic Resources,
ICAR-IIHR, Hesaraghatta,
BENGALURU – 560 089.
Shri. S. George
Chief Finance and Accounts Ofﬁcer,
National Academy of Agricultural Research
Management, Rajendranagar,
HYDERABAD – 500 030.
Member-Secretary: Shri. G.G. Harakangi
Chief Administrative Ofﬁcer
ICAR-IIHR,
BENGALURU – 560 089.
Special Invitees from IIHR, Bengaluru:
Dr. C.K. Narayana
Chairman, Project Monitoring &
Evaluation Cell, ICAR-IIHR, Hesaraghatta,
Bengaluru.

1. It was suggested that ICAR-IIHR main institute to
have at least ﬁve good condition vehicles for visiting
dignitaries and other duties like bringing cash, transporting
materials for exhibitions etc. In view of the above the
committee recommends to procure new vehicles like
TATA Sumo/Mahindra Jeep/TT van etc. against the old
vehicles as replacement for both main institute as well
as for regional stations.
2. The IMC ratiﬁed the work related to the construction
of extension to farmers/trainees hostel and scientists
home, which was approved by ICAR, New Delhi.
3. IMC recommended to dispose the Jeep of CHES, Chettalli
through public auction.
4. The IMC suggested to reconstitute the Institute Grievance
Committee.
5. The IMC suggested to initiate measures well in advance
to utilize the sanctioned budget efﬁciently and effectively
in respect of the EFC approved items so as to avoid
last minute rush as this being the last year of the 12th
Five Year Plan.
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13. Presentation of Papers in Conferences/Seminars/Symposia etc.
1.

Third International IUPAC Conference on
Agrochemicals protecting Crop, Health and Natural
Environment – New Chemistries for Phytomedicines
and Crop Protection Chemicals (APCHNE 2016),
April 6-9, 2016, New Delhi, India.



Hima Bindu K, Suryanarayana MA, Lokesh AN and
Rao VK - Ontogenic variation in diterpenoids of
Andrographis paniculata (Burm.f.) Nees.



Pritee Singh, Lokesha AN and Vasantha Kumar T Effect of solvent on extraction of Hydroxycitric acid
(HCA) from Garcinia cowa.



2.





Vasantha Kumar T, Ramakrishnan R, Hima Bindu
K, Shivashankara KS, Suryanarayana MA and Tapas
Kumar Roy - Essential oil composition of Betelvine
cultivars (Piper betel L.).
National Conference on Fruit Breeding in Tropics
and Sub-tropics-An Indian Perspective, April
27-29, 2016, ICAR-IIHR, Bengaluru.
Das SS, Vasugi C, Linta Vincent and Dinesh MR Conservation of nuclear gene of Psidium species in
guava improvement.
Doreyappa gowda IN, Vasugi C and Dinesh MR
- Studies on screening of new guava hybrids for
processing qualities.



Kishore K, Samant D and Singh HS - Evaluation of
mango (Mangifera indica L.) germplasm for desirable
horticultural traits.



Murthy BNS - Interspeciﬁc hybridization in strawberry
to aggregate day neutrality and resistant genes of
Fragaria vesca into Fragaria × ananassa Duch.



Senthil Kumar R, Sankar V, Karunakaran G, Sakthivel
T, Tripathi PC and Ravishankar H - Current status and
conservation of rambutan (Nephilium lappaceum L.)
germplasm at Kodagu region of Karnataka.



Senthil Kumar R, Sankar V, Karunakaran G, Tripathi
PC and Sakthivel T - Evaluation of avocado germplasm
suitable for high altitute and high rainfall regions of
humid tropics.



Suryanarayana MA, Hima Bindu K and Vasantha
Kumar T - Performance of Anola varieties under
Southern Dry Zone of Karnataka.



Tripathi, PC, Karunakaran G, Sankar V and Senthilkumar
R - Genetic Resources of Citrus in South India.



Vasantha Kumar T, Hima Bindu K and Suryanarayana
MA - Breeding of Fruit Crops: Perspectives from
Garcinia.



Vasugi C, Dinesh MR and Bharathi - Ex-situ conservation
and characterization of guava germplasm.



Vasugi C, Lichamo, Dinesh MR, Krishna Reddy M
and Shivashankar KS - Field evaluation of advavnced
intergeneric hybrid progenies of papaya for PRSV
tolerance.



Vasugi C, Sekar K, Dinesh MR and Ragunath KP - Exsitu conservation and development of an information
system pertaining to unique mango germplasm of
Western ghats.



Venkattakumar R and Saju George - Extension
methodologies for popularizing fruit crop
innovations.



Vijay Rakesh Reddy S, Vasugi C, Sudhakar Rao DV and
Shivashankara KS - Studies on assessment of shelf life
of different guava hybrids and comparison of quality
maintenance during storage.

3.

National Seminar on PG Research-Prospects and
Challenges, May 2016, UAHS, Shimogga.



Narayana CK - PG Research in Horticulture- Status
and Challenges



Narayan CK - Priority areas in Horticulture for PG
Research

4.

National Seminar on Tephritids - Understanding the
tephritids in Toto:Taxonomy, Ecology, Quarantine
and Management 27th May 2016, ICAR-IIHR,
Bengaluru.



Jayanthi Mala BR, Sunanda Sanganal and Shabarish
P Rai - Reconﬁrming the host range of fruit ﬂy,
Bactrocera caryeae Kapoor in humid tropics.



Reddy PVR, Hadapad A, Shashank, Sowmya CB,
Jayanthi PDK and Verghese A - Sterile Insect Technique
for Area-wide management of Fruit ﬂies (Diptera:
Tephritidae): Status, Scope and Indian Scenario.

5.

Fifth International Symposium on Lychee, Longan
and other sapindaceae fruits, 31st May-3rd June 2016,
Bihar Agricultural University, Sabour, Bihar.



Karunakaran G, Ravishankar H, Sakthivel T, Tripathi
PC, Sankar V and Senthil Kumar R - Potential edible
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fruits of the Sapindaceae, future crops in waiting,
emerging niche markets, associated challenges and
perspectives.


6.

Senthil Kumar, Karunakaran G, Tripathi PC, Sakthivel
T, Ravishankar H and Sankar V - Rambutan.
National Seminar on "Opportunities for
Development of Food Processing Industries in South
India", organized by All India Food Processor's
Association, at Hotel Bangalore International, Race
Course Road, Bangalore on 30th June 2016.



Narayana CK - Opportunities in Banana and Jackfruit
based processing industries.

7.

Second National Conference on “Fundamental and
Applied Chemistry”, 4th June, 2016, Salem, Tamil
Nadu.



Lekha S, Mohapatra S, Radhika B and Nagapooja YM
- Method validation for the extraction and analysis of
spiromesifen in cabbage, tomato and soil by GC and
GC-MS.



Radhika B, Mohapatra S, Gourishankar M, Lekha S
and Debi Sharma - Analysis of Flubendiamide and
desiodo ﬂubendiamide in capsicum and grapes by LCMS/MS.

8.

National Workshop on Sustainable Mango
Production: Challenges under Changing Climate
in Tropics and Subtropics and Mango diversity
show at ICAR-CISH, Regional Station, Malda,
West Bengal, 18th to 19th June, 2016.



Kishore K and Singh HS - Impact of weather vagaries on
mango phenology in eastern tropical coastal region.



Reddy PVR, Varun Rajan V, Vasugi C and Sudhagar
S - Diversity and dynamics of mango pollinators in
relation to climate and crop phenology.

9.

National Conference on - Innovations in Agricultural
mechanization – Development of linkage among
R&D-Industry-Farmers, July 7- 8, 2016, Vigyan
Bhawan, New Delhi.



Senthil Kumaran G and Carolin Rathinakumari
A - New Trends and Innovations in Horticulture
Mechanization.

10. Second National Seminar on “Tamizhal Iyalum”
August 5-6, 2016 TNAU, Coimbatore.


Senthil Kumaran G, Srinivas Deshpandey P and Carolin
Rathinakumari A Tharpoosaniyilirunthu Vidhai
Prithedukum Iyandhiram.

11. Ninth NABS National Conference on New Biological
Researches: Opportunities and Challenges for
Sustainable Development, August 11-12, 2016,
Madurai.


Aswath C- Horticulture breeding new dynamics.



Thomas P and Sekhar AC - Enormous hidden
biodiversity of intracellular endophytic bacteria in
the shoot-tip tissue of banana.

12. International Conference on Agricultural Sciences
and Food Technologies for Sustainable Productivity
and Nutritional Security” August 25-27, 2016 UAS,
Bengaluru, jointly organized by UAS Bengaluru,
AATSEA, Thailand and Society for Applied
Biotechnology, India.


Basavarajeshwari RM, Deepthi HR, Nagarjun KN,
Priyanka AB, Bhatt RM, Upreti KK, Shivashankara
KS, Laxman RH, Panneerselvam P and Selvakumar
G - Inﬂuence of Arka Microbial Consortium (AMC)
on response of banana to ﬂooding stress.



Bhuvaneswari S and Raghupathi HB - Effect of
high humidity storage box on shelf life extension of
fenugreek leaves.



Pritee Singh and Jai Gopal - Evaluation of different
Allium species for their thiosulﬁnate content.



Priyanka AB, Deepthi HR, Basavarajeshwari RM,
Nagarjun KN and Bhatt RM- Interspeciﬁc grafting
as a tool to improve water stress tolerance in tomato
(Solanum lycopersicum L).



Shivasankar KS, Geetha GA, Pavitra KC and Sudhakar
Rao DV - Changes in reactive oxygen species, lipid
peroxidation and antioxidant enzymes during low
temperature storage of mango fruits cv. Alphonso.



Upreti, K.K. - Morpho-physiological response of papaya
(Carica papaya L.) cultivars to drought stress

13. National seminar on technology upgradation
and modernization of food processing industries
organized by AIFPA during AAHAR-2016 Chennai,
16th September, 2016


Oberoi H.S. chaired the technical session on "Advanced
processing technologies for development of healthy
products from fruits and vegetables"



Tiwari RB - Advanced processing technologies for
development of healthy products from fruits and
vegetables.

14. XXV International Congress of Entomology, 25-30

138

IIHR Annual Report 2016-17

Presentation of Papers in Conferences/Seminars/Symposia etc.

September 2016, Orlando, Florida, USA.


Reddy PVR,VarunRajan V, Sudhagar S and Vasugi C Native pollinators as key ecosystem service providers:
A case study with mango (Mangifera indica L.). doi:
10.1603/ICE.2016.105596



Sridhar V, Vinesh LS, Jayashankar M and Ashokan
R - CLIMEX based potential distribution of Tuta
absoluta (Meyrick) (Lepidoptera: Gelechiidae) under
climate change doi: 10.1603/ICE.2016.109123

15. National conference on “Science and Technology
for National Development –Health Environment
and Agriculture” October 5-7, 2016, Dept.
of Biotechnology, CPGS, Jain University,
Bengaluru.








Lekha S, Mohapatra S, Radhika B, Nagapooja YM,
Gourishankar M, Suresh Kumar A, Shambhulinga G,
Veena Rao U and Danish PR - Effect of moisture levels
on the degradation of spiromesifen in different soils.
Nagapooja YM, Mohapatra S, Lekha S, Radhika B,
Suresh Kumar A, Shambhulinga G, Veena Rao U,
Danish PR, Sampath KP and Satisha J - Residue study
of ﬂuopyram and tebuconazole on grapes and soil.
Nuthana Grace G, Shivananda TN, Rao MS and Uma
Maheswari R - Inﬂuence of Paceliomyces lilacinus and
Trichoderma harzianum for managing Meloidogyne
incognita in tuberose.
Radhika B, Mohapatra S, Lekha S, Nagapooja YM,
Gourishankar M, Suresh Kumar A Shambhulinga G,
Veena Rao U and Danish PR - Method validation for
analysis of ﬂubendiamide and des-iodo ﬂubendiamide
in capsicum, grapes and soil using HPLC.



Rakshitha Mouly, Shivananda TN and Abraham
Verghese - Abundance and impact of abiotic factors on
reduviid, Isyndus heroesm (Fab) in an organic mango
orchard.



Sunisha C, Sowmya HD and Usharani TR - Gene
pyramiding for enhanced resistance to Fusarium wilt
disease in Banana cv.Rasthali.



Ganga Visalakshy PN, Soumya K, Swathi C, Darshana
CN, Krishnamoorthy A, Gopala Krishna Pillai – Studies
on the role of microbes in increasing the efﬁcacy of
Apanteles stantnoi larval parasiod of Diaphania indica
on bitter gourds.



Gopalakrishna K Pillai and Ganga Visalakshy PN
- Encarsia transvena (Timberlake ), a candidate
biological control agent for the management of
whiteﬂy, Bemisia tabaci (Hemiptera: Aleyrodidae)
in polyhouses.



Jayanthi Mala BR, Kamala Jayanthi PD and Ganga
Vishalakshy PN - Prey-host plant association of
hemipterophagous butterﬂy Spalgis epius (West wood)
(Lepidoptera: Lycaenidae).



Jayanthi Mala BR, Kamala Jayanthi PD and Shabarish
P Rai - Screening of litchi (Litchi chinensis) varieties
against litchi fruit borer, Conopomorpha sinensis.



Jayanthi Mala BR, Sunanda Sanganal and Shabarish P
Rai - Pollinator diversity and their role in pollination
of litchi (Litchi chinensis) under humid tropics.



Jayanthi Mala BR - Kids Love Insects?



Kamalnath M, Umamheswari R and Rao MSStimulation of ISR pathway in gherkin by consortia
of Bacillus subtilis and Trichoderma viride.



Nuthana Grace G, Shivananda TN, Rao MS and
Uma Maheswari R - Effectiveness of Trichoderma
harzianum liquid formulation for management of
Meloidogyne incognita infecting okra.



Prasanna Kumar NR, Sridhar V, Nitin KS and Vinesh
LS - Current and Future Distribution Scenario of Pink
Borer, Sesamia inferens predicted using CLIMEX.



Prasannakumar NR, Bhat PS, Venugopalan R, Rajendra
Prasad BS, Manjunatha KL and Himashubhra KM Development of forewarming models to predict thrips,
Scirtothrips dorsalis (Thysanoptera: Thripidae) on
chilli.



Prasannakumar NR, Bhat PS, Venugopalan R, Rajendra
Prasad BS, Manjunatha KL and Himashubhra KM Spatial distribution and sequential sampling of thrips,
Scirtothrips dorsalis (Thysanoptera: Thripidae) on
chilli.



Priti K. and Rao MS- Metabolic speciﬁc formulationexploring new prospects of biopesticide.



Ranganath HR, Bhat PS, Rajendra Prasad BS and
Saroja S - Management of shoot and fruit borer,
Leucinodes orbonalis in brinjal grown under protected

16. Third National meet of Entomologists, October
7-8, 2016, ICAR-IIHR, Bangalore.




Bhat PS, Prasannakumar NR and Ranganath HR Noorda blitealis Walker (Crambidae: Lepidoptera), a
serious pest of drumstick (Moringa oleifera Lam.)
Bhat PS, Prasannakumar NR and Ranganath HR - Tea
mosquito bug Helopeltis antonii Signoret , an emerging
pest of drumstick (Moringa oleifera Lam.).
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Dwarka, New Delhi, India.

and open condition.


Rajinikanth R., Rao MS and Pavani KV - Development
of consortia formulation of microbial bioagents and
evaluation of shelf life



Krishna Reddy M - Molecular diversity and
phytogeography of begomoviruses and associated
DNA satellites of okra in India.



Rao, M. S. and UmamaheswariR - Biopesticides for
managing nematodes in horticultural crops.





Soumya, Ganga Visalakshy PN, Krishnamoorthy A,
Gopalakrishna Pillai - Diversity of natural enemies
of melon borer Diaphania indiaca ( Lepidoptera:
Pyralidae) in Karnataka, India.

Venkataravanappa V and Krishna Reddy M - Diversity
alphasatellites associated yellow vein mosaic and
enation leaf curl disease of wild and cultivated species
of okra in India.



Swarnalatha, G. and Krishna Reddy, M.(2016).
Molecular characterization of ageratum enation virus
and beta satellite associated with leaf curl disease of
fenugreek in India.



Sridhar V, Nagaraja T, Nitin K S and Kamala Jayanthi
PD - Impact of Climate change on pests of tomato.



Sridhar V, Nitin KS, Nagaraja T and Chakravarthy
AK - Strategies for managing South American Tomato
moth, Tuta absoluta.



Sridhar V, Swathi P and OnkaraNaik S - Insects as
food and Feed- Future Prospects.



Umamaheswari R, Rao MS and Ganga Visalakshy PNIn vitro efﬁcacy of native entomopathogenic nematodes
against pests of horticultural crops.

17. National Seminar on “Developments in Soil Science
- 2016” and 81st Annual Convention of Indian
Society of Soil Science, RVSKVV, Gwalior, Madhya
Pradesh, October 20-23, 2016.






Kalaivanan D, Ramesh PR, Suryanarayana MA and
Radha TK - Soil fertility status of major betel vine
growing regions of Tumkur District of South Interior
Karnataka.
Satisha GC, Shivashankara KS, Shruthi TS, Bharathi
K and Mazhar Jamil - Mineral composition of tropical
fruits and vegetables: A comparative study for bionutritional source.
Varalakshmi LR and Manjunath BL - Effect of
water soluble fertilizers and conventional fertilizers
through fertigation in banana on growth, yield, nutrient
distribution in soil and plant.

18. First International Biodiversity congress-Science,
Technology, Policy and Parternship, November
6-9, 2016, NASC complex, Pusa, New Delhi.


Prakash Patil, Anuradha Sane and Najeeb Naduthodi
- Evaluation of jackfruit germplasm accessions and
genetic diversity analysis studies.

19. Eighth International Geminivirus symposium and
6th International ssDNA comparative virology
workshop, November 7-10, 2016, Vivanta By Taj,

20. ICFOST-2016 held at GNDU Amritsar from
November 10-12, 2016.


Tiwari RB, Jalali S, Jeebit Singh L, Oberoi HS, Ranjitha
K and Shamina A - Process development for nutritious
fruit bar through a new approach.

21. Seventh Indian Horticulture Sciences, November
15-18, 2016, ICAR-IARI New Delhi.


Gajanana TM, Sudha M and Sreenivasa Murthy D Innovations in horticulture markets and development
of value chains.



Karunakaran G, Ravishankar H, Sakthivel T and
Tripathi PC - Future fruit crops in waiting: Action
plan for doubling grower’s incomes.



Kishore Kumar M, Senthil Kumar R, Sankar V,
Karunakaran G and Tripathi PC - Non destructive
leaf area estimation model of durian (Durio zibethinus)
status and prospects of passion fruit cultivation in
India.



Polaiah AC, Hima Bindu K, Hariprasad Rao N, Sudheer
Kumar S and Vasantha Kumar T -Heterosis and combining
ability analysis for yield and yield contributing traits in
velvet bean (Mucuna pruriens L.).



Ravindra V - Physiological Disorders in Horticulture
Crops and their Management Strategies - Insights from
management of spongy tissue in Alphonso mango.



Reddy PVR - Emerging borer pests of fruit crops.



Sankar V and Priti Sonavane - Evaluation of broccoli
hybrids under high altitude high rainfall areas of
Kodagu region of Western Ghats.



Sankar V and Priti Sonavane - Evaluation of red cabbage
hybrids under hilly region of Coorg conditions.



Saxena AK, Rathanamma K and Thilaka Rani R - Role
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of weather factors in the progression of leaf blight
(Pestalotiaopsis mangiferae) in mango.


Tripathi PC and Karunakaran G - Standardization of
time and method of propagation in Avocado.



Tripathi PC and Karunakaran G - Status and prospects
of passion fruit cultivation in India.





Aghora TS, Mohan N, Susmitha C, Ravishankar KV,
Krishna Reddy M, Samuel DK - Developing mungbean
yellow mosaic virus (MYMV) resistant French bean
var. Arka Arjun.



Akshata Gad, Salil Jalali M, Sunil Kumar DK, Samuel
P, Hemachandra Reddy M and Krishna Reddy M - In
Silico- Homology Modelling of Tobacco streak virus
Coat Protein.



Amarjeet Kumar Rai, Sadashiva AT, Krishna Reddy
M, Ravishankar KV, Dominic ‘D’ mello, Vinod Jatav
and Ashish Kaushal - Whiteﬂy mediated screening of
tomato genotypes for leaf curl disease under Bangalore
condition.



Amruta S Bhat, Laxmi Devi V and Krishna Reddy M Identiﬁcation of weed hosts as reservoirs of groundnut
bud necrosis virus in tomato ecosystem.



Arutselvan R and Krishna Reddy M - Rapid detection of
tomato leaf curl Bangalore virus through loop mediated
isothermal ampliﬁcation assay.



Ashish Kaushal, Sadashiva AT, Krishna Reddy M,
Ravishankar KV, Dominic D’ Mello, Kumar NP,
Vinod Jatav and Amarjeet K Rai - Evaluation of
tomato (Solanum lycopersicum L.) germplasms for
resistance to tomato leaf curl Bangalore virus through
whiteﬂy (Bemisia tabacci) transmission and natural
ﬁeld condition.



Ashwathappa KV, Krishna Reddy M, Hemachandra Reddy
P, Lakshminarayana Reddy CN, Venkataravanappa V
and Salil Jalali - Molecular characterization and diagnosis
of Cucumber Mosaic Virus (CMV) infecting hot and bell
peppers (Capsicum Annuum L.).



Ashwathappa KV, Krishna Reddy M, Naik MK,
Krishnaveni S, Salil Jalali and Rajeev Kumar Yadav
- Diversity of begomovirus-associated beta and alpha
satellites of hot and bell pepper in India.



Daliyamol A, Abdul Kader Jailani, Krishnareddy M,
Vemana K and Bikash Mandal - In vitro expression
and puriﬁcation of 2b protein gene of Tobacco streak
virus (TSV-GN) from groundnut and development of
immunodiagnostics for its detection.



Hema Chandra Reddy P, Krishna Reddy M, Sunil
Kumar M, Samuel DK and Jalali S -Characterization
of Pepper mild mottle virus infecting capsicum in
India.



Karthik D, Anand C Reddy, Lakshmana Reddy DC,
Krishna Reddy M and Varalakshmi B - Isolation and

Venkattakumar R and Ravishankar H - Rate of adoption
of ICAR-IIHR micronutrient formulations.

22. International Seminar on 'Sustainable Utilization
of Tropical Plant Biomass: Bioproducts,
Biocatalysts and Bioreﬁnery (SutB4), November
17-18, 2016, Tamil Nadu Agricultural University,
Coimbatore.


ICAR-IIHR, Bengaluru.

Selvakumar G, Pannerselvam P, Ganeshamurthy AN
and Rao VK - Arka Fermented Cocopeat- A novel
substrate for horticultural crop production.

23. International Conference on Statistics and Big Data
Bioinformatics in Agricultural Research, November
21-23, 2016, ICRISAT, Patancheru, Hyderabad.


Radhika V - Prediction of heat shock proteins in
plants based on amino acid compositions and machine
learning methods.



Sunil Kumar, Krishna Reddy M, Hema Chandra
Reddy P, Akshata Gad, Salil Jalali and Samuel DK
- Recombinant analysis of tobacco streak virus
Replicasae Gene among TSV isolates of different
hosts and locations.

24. National Conference on “Innovations in Biological
Research on Health and Disease", November
21-24, 2016, CFTRI, Mysore and 85th meeting of
the Society of Biological Chemists (India).


Aswath C - Bioreactor technology - An efﬁcient
method for production of adventitious roots in Withania
somnifera (L) Dunal.

25. ISMPP 38th Annual Conference and National
Symposium on “Challenges towards Plants Health
under Changing Climate Scenario for Sustainable
Agriculture”, November 24-26, 2016, BCKV, Nadia,
West Bengal.


Sangeetha G, Singh HS, Srinivas P, Sudhakar Rao
and Kishore K - Occurrence of sooty blotch ﬂy speck
complex on mango fruits and it’s successful postharvest management.

26. International Conference on ‘Global Perspectives
in Virus Disease Management’ December 8-10, 2016,
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characterization of resistant gene analogs (RGAs) in
ToLCNDV resistant advanced inbred lines of ridge
gourd (
,
Roxb.)














Sadashiva, A.T.Peter Hanson, K V Ravishankar, M.
Krishna Reddy, H.C. Prasanna, Manoj Prasad, R.K.
Saritha, Dominic ‘D’mello, N.P. Kumar, D. Manmohan
Kumar0 and Veena Krishna Hegde (2016). Breeding
for begomoviruses resistance in Tomato.



Samuel DK, Pavithra BS, Mahesha B, Krishna Reddy
M, Reddy HC and Salil Jalali - Visualizing papaya ring
spot and tobacco mosaic viruses in untreated Cell Sap
using an Atomic Force Microscope.



Sarada Jayalakshmi Devi R, Sunil Kumar M, Krishna
Reddy M, Vemana K and Hema Chandra Reddy P Complete nucleotide sequence of Sunﬂower necrosis
disease caused by Tobacco streak virus in India.



Pandiyaraj P, Singh TH and Lakshmana Reddy DC Begomovirus in eggplant: Indian aspects.

Sunil Kumar M, Krishna Reddy M and Sharad
Jayalakshmi - Role of genomic and proteomic tools in
the study of Tobacco streak virus evolution in different
hosts.



Pavithra BS, Krishna Reddy M and Madhavi Reddy
K - Molecular characterization of Tospoviruses and
identiﬁcation of host resistance in Capsicum sp.

Suveditha S, Salil Jalali and Krishna Reddy M Identiﬁcation of Cucurbit- aphid borne yellow virus
in sponge gourd (Luffa aegyptiaca) in India.



Pitchaimuthu M, Krishna Reddy M, Sreenivasa Rao E,
Bharathi LK and.Gopalakrishna Pillai KS - Screening
of okra advance lines and hybrids for combined
resistance to Yellow Vein Mosaic Virus and Enation
leaf Curl Virus under hot spot area of Guntur in Andhra
Pradesh.

Swamy KM, Thontadarya RN, Avinash KN, Nagesh
GC, Muttanna R, Varalaksmi B, Pitchaimuthu M,
Krishna Reddy M and Sreenivasa Rao E - Development
and evaluation of an interspeciﬁc population involving
Citrullus lanatus var citroides to develop prebred lines
for resistance to WBNV in watermelon.



Swarnalatha, P, Sunil Kumar M, Krishna Reddy
M, Hema Chandra Reddy P, Samuel DK and Salil
Jalali - Molecular detection of leaf curl and phyllody
associated with sunﬂower in India.



Usharani TR, Salil Jalali, Manasa and Krishna Reddy M
- Identiﬁcation of mixed infection caused by badnvirus
and CMV in Jasmine (Jasminum multiﬂorum Roth).



Varalakshmi B and Krishna Reddy M - Screening of
advanced inbred lines of ridge gourd (Luffa acutangula,
Roxb.) against Tomato leaf curl New Delhi virus.



Venkataravanappa V and Krishna Reddy M - Molecular
characterization of Tobacco curly shoot virus and
betasatellite associated with curly shoot disease of
common bean (Phaseolus vulagaris L.).



Venkataravanappa V, Priti S Sonavane and Krishna
Reddy M - Survey and characterization of Ca. L.
asiaticus caused by Huanglongbing disease of coorg
mandarin.

Krishnaveni S, Krishna Reddy M, Asokan R,
Ashwathappa KV and Jalali S - Identiﬁcation of chilli
leaf curl virus in whiteﬂy Bemicia tabaci and analysis
of whiteﬂy mitochondrial Cytochrome Oxidase I.
Madhavi Reddy K, Pavitra BS and Krishna Reddy
M - Identiﬁcation of GBNV resistance and Resistance
Gene Analogs linked to tospovirus resistance genes
in chilli (Capsicum annuum L.).
Mahesha B and Krishna Reddy M - Diagnosis and
characterization of papaya ring spot virus–W (F:
Potyviridae) infections on squash (Cucumis pepo L.)
at Bangalore, India.



Pooja Kumari, Pavithra BS and Krishna Reddy MIdentiﬁcation of viruses infecting bitter gourd.



Prasad Babu K, Manamohan M, Asokan R,
Bhimangouda Kumbar M and Krishna Reddy M - RNAi
Mediated Multiple Virus Resistance in Tomato.



Rajeshwari RM, Manasa, Swaranalatha P,
Venkataravanappa V and Krishna Reddy M - Molecular
detection and characterization of begomovirus
associated with Ridge Gourd Yellow Mosaic Virus
Disease in South India.





Rasika Gorel, Sunil Kumar M, Salil Jalali and Krishna
Reddy M - Identiﬁcation and molecular characterization
of Tobacco streak virus infecting Marigold and
Xanthium.
Sadashiva AT, Peter Hanson, Ravishanakar KV, Krishna
Reddy M, Singh TH, Madavi Reddy K, Dominic D’
mello, Rudra Gouda Mali Patil, Sowmya Avinash and
Krithika Subramani - Performance of tomato hybrids
with resistance to tomato leaf curl disease.

27. National Conference of Plant Physiology 2016 Challenges in Crop Physiology Research: From
molecular to whole plant, December 8-10, 2016,
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University of Agricultural Sciences, Bengaluru




Sampangi-Ramaiah MH, Rekha A and Ravishankar KV
- Computational prediction of miRNA and their targets
involved in stomatal morphogenesis in banana.
Upreti KK - Microbial-mediated induction of tolerance
to salinity in papaya (Carica papaya L.)

28. International Conference on Climate Change
Adaptation and Biodiversity: Ecological Sustainability
and Resource Management for Livelihood Security"
December 8-10, 2016, ICAR-CARI Port Blair.

33. Fourth Group Discussion of AICRP(Fruits), January
4-7, 2017, ICAR-IIHR, Bengaluru.


Gajanana TM - Post harvest losses in mango across
varieties in different states.

34. National Seminar on Enhancing productivity
of Fruit Crops-Mitigating major challenges, 8th
January 2017, ICAR-IIHR.


Alﬁa MA, Vasugi C and Dinesh MR - Interspeciﬁc
hybridization- An approach for enhancing guava
productivity.



Chandrakant MA and Reju M Kurian - Rootstockscion interactions of Annona cv. ‘Arka Sahan’ [(A.
cherimola x A. squamosa) x A. squamosa] grafted on
selected Annona species.



Muralidhara BM - Genetic variability in mango
germplasm for nutraceutical components.



Saxena AK, Rathnamma K, and Thilaka Rani R Inﬂuence of meteorological factors in the progression
of Black Banded Disease in Mango.



29. National Skill Development Workshop on "Kaushal
Vikas Se Krishi Vikas", 9 December 2016, NASC
Complex, Pusa, New Delhi

Deepa Pujar, Vasugi C and Dinesh MR - Intergeneric
hybridization-An approach for enhancing guava
productivity.



Firoz Hussain S, Sampath Kumar P, Murthy BNS,
Satisha, J and Upreti KK - Yield and quality parameters
in pomegranate (Punica granatum L) cv. Bhagwa as
inﬂuenced by methyl jasmonate and paclobutrazol.



Ganga Visalakshy PN, Swathi C and Franita Lewis Management of tea mosquito bug Helopeltis antonii
on guava by entomopathogen (Beauveria bassiana).



Ganga Visalakshy PN, Swathi C and Franita Lewis
- Oil based formaultion of Metarhizium anasioplaie
for management of mango inﬂorescence hopers
Ididoscopus sp.



Harikanth Porika, Satisha J, Sampath Kumar P,
Upreti KK and Shivashankara KS - Effect of various
viticultural practices for the improvement of fruit
quality in coloured grapes cv. Red Globe.



Jayanthi Mala BR, Kamala Jayanthi PD, Sakthivel
T and Venkata Rami Reddy P - Tea mosquito bug
(Helopeltis antonii Sign.): A new threat to Annona
spp.



Kanupriya, Anuradha Sane, Senthil Kumar and
Ganeshan S - A report on polyembryony in Langsat
(Lansium domesticum Corr.) from Nilgiris, India.



Pritee Singh and Vasantha Kumar T. - Evaluation of
Garcinia (kokum) genotypes for hydroxycitric acid
(HCA): an anti-obesity agent.



Senthil Kumar R, Sankar V, Karunakaran G, Tripathi
PC and Mahendran B - Performance of dragon fruit
cultivation in Kodagu region of Karnataka.



Venkattakumar R - Job-wise skill requirements and
employment opportunities in horticultural sector.

30. National Symposium on Recent Advances in Plant
Health Management for Sustainable Productivity
and IPS (Southern Zone) meet, December 15-17,
2016, Department of Plant Pathology, College of
Agriculture, UAS, Dharwad.


Mahesh Kumar Kumawat, Neethu K Chandran and
Sriram S - Resistance to benzimidazole fungicides in
Fusarium species isolated from horticultural crops.

31. National Conference on Management of Microbial
Resources for Food Security under Climate Smart
Agriculture", December 22-24, 2016, Dr. Rajendra
Prasad Central Agricultural University, Pusa,
Bihar.


Selvakumar G, Pannerselvam P and Ganeshamurthy
AN - Microbial Interventions for Horticultural Crop
Production.

32. National Symposium on Ethology and Management
of Agriculturally important Animals, December 2628, 2016, UAHS, Shivamogga.


Reddy PVR and Rashmi MA - Oviposition behavior of
Oriental fruit ﬂy, Bactrocera dorsalis Hendel (Diptera:
Tephritidae) on mango fruits: choice or chance?



VarunRajan V and Reddy PVR - Ethology of insect
foragers on mango blossom: The patterns of resource
acquisition and pollen transfer efﬁciency.
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Senthil Kumar R, Sankar V, Karunakaran G, Tripathi
PC, Sakthivel T and Mahendran B -Characterization
of soursop suitable for cultivation in Kodagu region
of South India.

- CLIMEX based prediction of favourable climatic
regions for the establishment of new invasive pest,
Aleurodicus rugioperculatus (Hemiptera:Aleyrodidae)
and its natural enemies in India.



Vinay GM, Sakthivel T and Ravindra Kumar - Variation
in fruit set among interspeciﬁc crosses of Annona.

40. National Symposium on “Advances in agriculture
through Sustainable Technologies and Holistic
Approaches”, February 15-17, 2017, The
International Centre, Goa.

35. National symposium on ‘Diagnosis and Management
of Plant Diseases: Integrated Approaches and
Recent Trends’, January 9-11, 2017, ICAR Research
Complex for NEH Region, Umiam, Meghalaya


Saxena AK, Thilaka Rani R and Rathnamma K Etiology, epidemiology and management of Leaf Blight
and Black banded diseases in mango in view of climate
change.

36. International seminar on Agricultural and Food
for Inclusive Growth and Developemnt January
14 -15, 2017, CSIR-NBRI, Lucknow, India.



Satisha GC and Prasad TNVKV - Synthesis of
ZnO Nanoparticles and its inﬂuence on Cauliﬂower
(Brassica oleracea L. var. botrytis): a novel technology
in enhancing productivity.

41. National Conference on Agrotechnology and
Proﬁtable Marketing of Tropical Medicinal and
Aromatic Plants, TNAU, Coimbatore on February
16-17, 2017 organized by Society for Conservation
and Resource Development of Medicinal Plants
(SMP), New Delhi, and Department of Medicinal and
Aromatic Crops, HC&RI,T NAU, Coimbatore.

Venkataravanappa V and Krishna Reddy M - Diversity
and Phylogeography of begomviruses and their satellites
associated yellow vein mosaic and enation leaf curl
disease of wild and cultivated species of okra.



37. 29th Kerala Science Congress. Genomics in Health
and disease, January 28-30, 2017, Mar Thoma
College, Thiruvalla, Pathanamthitta District,
Kerala.

Baraa ALmansour, Suryanarayana MA, Kalaivanan D
and Umesha K - Effect of FYM, inorganic fertilizer
and bio -fertilizers on growth, herb and oil yield and
oil quality of Basil (Ocimum basilicum).



Hima Bindu K, Ramakrishnan R, Upreti KK,
Jayabaskaran C, Yogeshwari and Suryanarayana MA
- Metabolite proﬁling of essential oils from cultivars
and hybrids of betelvine (Piper betle L.).



Hima Bindu K, Ramakrishnan R, Upreti KK, Kusuma
DK and Suryanarayana MA - Intraspeciﬁc variability
for phenol, ﬂavonoid content and antioxidant activity
in betelvine (Piper betle L.).



Madhushree SI, Raviraja Shetty G, Rajasekharan PE,
Ravi CS, Ganapathi M and Souravi K - Efforts to
conservation of Saraca asoca(Roxb.) De Wilde: An
endangered medicinal plant.



Manjesh GN, Hima Bindu K, Lokesh AN, Chandrakala
PC and Suryanarayana MA - Variation in total
diterpenoid content at different stages of harvest in
genotypes of Kalmegh (Andrographis paniculata
Nees).



Narmatha Dayana S, Hima Bindu K, Ramakrishnan R
and Rao VK - Variability in antioxidant activity among
genotypes of Kalmegh (Andrographis paniculata
Nees).



Polaiah AC, Hima Bindu K, Suryanarayana MA,
Hariprasad Rao N, Sudheer Kumar S and Vasantha
Kumar T - Correlation and path analysis for yield





Divya RK and Rajasekharan PE - Characterization
and conservation of Salacia chinensis- A potential
antidiabetic plant.

38. Research and Developmental Advances in Spices,
Medicinal and Aromatic Crops Cultivation,
Processing and Trade for Prosperity of Indian
Farmers, February 1-2, 2017, Agricultural
University, Jodhpur, India.


Polaiah AC, Hima Bindu K, Hariprasad Rao N,
Sudheer Kumar S, Vasantha Kumar T and Lokesh
AN - Heterosis and combining ability analysis for
biochemical traits in velvet bean (Mucuna pruriens)
L.DC.

39. Fifth National Conference on Biological Control:
Integrating Recent Advances in Pest and Disease
Management, February 9-11, 2017, NBAIR,
Bengaluru.




Neethu K Chandran and Sriram - The efﬁcacy of
fungicide tolerant Trichoderma harzianum (ThGJ16B)
for the management of Fusarium wilt in gladiolus.
Sridhar V, Nitin KS, Nagaraja T and Onkara S Naik
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and yield contributing traits in Velvet bean (Mucuna
pruriens (L.) DC.).


Polaiah AC, Hima Bindu K, Ganesh Khadke, Vasantha
Kumar T, Hariprasad Rao N and Sudheer Kumar S
- Assessment of genetic diversity in underutilized
medicinal climber Mucuna pruriens (L .) DC.germplasm
revealed by ISSR markers.



Raviraja Shetty G and Rajasekharan PE - Strategies
for ex-situ conservation and propagation of rare,
endangered and threatened medicinal plants of Western
Ghats.



Sandesh MS, Raviraja Shetty G, Rajasekharan PE,
Souravi K, Ganapathi M and Ravi CS - Strategies
for conservation of Indian Trumpet Tree (Oroxylum
indicum (L.) Vent: An endangered medicinal tree.



SiddharudaTuppad G, Raviraja Shetty, Souravi K,
Rajasekharan PE and Ravi CS - In vitro conservation
of Holostemma ada-kodien (Asclepiadaceae) - a rare
and vulnerable medicinal plant from south India.



Suryanarayana MA, Ganeshmurthy AN and Lokesha
AN - Standardising date of planting and harvesting
for organically grown Coleus forskohlii.



Suryanarayana MA, Shivananda TN and Ganeshmurthy
AN - Organic production technology for industrially
important medicinal crop Coleus forskohlii.

42. XIII Agricultural Science Congress-2017 Climate
Smart Agriculture, February 21-24, 2017, UAS,
GKVK, Bengaluru.


Bhatt RM, Upreti KK, Laxman RH, Deepthi HR,
Martin Paul, Maryada Sharma and Asha A. Responses
of grafted tomato (Solanum lycopersicum L.) plants
to ﬂooding stress during reproductive stage.



Kalaivanan D, Selvakumar G, Ganeshamurthy AN and
Shankara Hebbar S - Effect of substrates and nutrient
scheduling on growth, yield and quality of tomato
hybrid Arka Rakshak under soilless culture.



Reddy PVR, VarunRajan V and Sudhagar S - Climate
change Threatens Plant-Pollinator Interactions: Time
to look beyond conventional species.



Saxena AK, Sridhar V, Rathnamma K, Thilaka Rani R,
Bhat MN, Mobin Ahmad, Satish Kumar Yadav, Ahuja
DB and Vennila S - Inﬂuence of weather factors on
progression of fungal diseases of tomato in the Eastern
dry zone of Karnataka.



Selvakumar G, Upreti KK, Bhatt RM, Maryada
Sharma and Hema Bindu G - Microbial Mediated

Enhancement of In Planta Auxin and Cytokinin Levels
in Tomato (Solanum lycopersicum L.) under Water
Stress Conditions.
43. Inter Drought-V, February 21-25, 2017, Hyderabad
International Convention center (HICC), ICRISAT,
Hyderabad, India


Sampangi-Ramaiah MH, Rekha A, Laxman RH and
Ravishankar KV - Computational mining of miRNAs
and their targets involved in root development in
banana.

44. National Conference on “Agro Processing Based
Entrepreneurship Development for Sustainable
Livelihood”, February 22-23, 2017, Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola.


Srinivas P, Singh HS, Samant D and Kishore K Raw jackfruit based processing entrepreneurship for
supplementary income for tribal women of Odisha.

45. Challenges and Future trends in Solanaceous
Crops R & D in Asia, Asian Solanaceous Round
Table (ASRT 2), February 23-25, 2017, Kasetsart
University, Bangkok, Thailand.


Sadashiva AT, Krishna Reddy M, Madhavi Reddy K,
Aghora TS, Ravishankar KV, Singh TH, Padmini, Bhatt
RM, Laxman RH, Shankar Hebbar S, Pitchaimuthu M
and Rao ES - Public Private Partnership-Opportunity
and challenges in Vegetable Crop Improvement.

46. Fourth International Congress of Society for
Ethnopharmacology (SFE-India) Healthcare in
21st century: Perspectives of Ethnopharmacology
and Medicinal Plant Research, February 23-25,
2017.


Polaiah AC, Hima Bindu K, Kesava Rao V, Hariprasad
Rao N, Sudheer Kumar S, Vasantha Kumar T
and Lokesha AN -Variability of nutritional and
antinutritional components of velvet bean (Mucuna
pruriens (L.) DC. Germplasm.

47. National Symposium on “Plant Biotechnology:
Current perspectives on Medicinal and Crop Plants:
March 3-5, 2017, Kolkota.


Aswath C - Effect of plant growth regulators on callus
induction and plant regeneration from anther culture
of marigold.



Aswath C - Effective control of polyphenol exudation
in anther culture of Pomegrtnate (Punica grantum) cv
bhaghwa.



Aswath C - In vitro induction of maternal haploids
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in Alluim cepa interspeciﬁc crosses


Thomas P - Molecular elucidation of enormous
diversity of endophytic bacteria introduced in vitro
through surface sterilized explants in banana.

48. Fourth Indian Biodiversity Congress (IBC 2017):
Climate change and Biodviersity, March 10-12, 2017,
Pondicherry Central University, Puducherry.


Laxmi Mastiholi, Raviraja Shetty G, Souravi K and
Rajasekharan PE - Strategies for conservation of
Salacia chinensis L. A threatened medicinal plant.



Madhushree SI, Raviraja Shetty G, Souravi K and
Rajasekharan PE - Seed germination studies in Saraca
soca (Roxb.) De Wilde: A threatened medicinal
plant.





Rajasekharan PE - Biotechnological interventions for Ex
situ conservation of horticultural genetic resources.
Raviraja Shetty G, Shruthi AM, Rajasekharan PE,
Souravi K and Ravi CS - Strategies for conservation
of Embeliaribesburm F.; An endangered medicinal
plant of western ghats.



Sandesh MS, Raviraja Shetty G, Souravi K and
Rajasekharan PE - Standardization of propagation
protocols for Indian trumpet tree (Oroxylum indicum
(L.) VENT.): An endangered medicinal tree.



Siddharud Tuppad, Raviraj Shetty G and Rajasekharan
PE - Morphological characterization of Holostemma
Ada-kodien (Asclepiadaceae) from South India.

49. Second National Conference on ‘Frontiers in
Ecobiological Sciences and its Applications (FESA2017) – Theme: Environmental Security, organized
by the School of Life Sciences. 16th and 17th March,
2017, Periyar University, Salem, Tamil Nadu.


Neethu K Chandran and Sriram S - Evaluation of
different methods for in vitro maintenance of rose
powdery mildew (Sphearotheca pannosa var roseae)
and disease development.

50. Interactive Workshop on "Role of Producer
Companies: Challenges and Strategies for
Sustenance", 20th March 2017.
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14. Symposia / Seminars / Other Events
14.1 Regional Horticultural Fair (RHF), 2017
ICAR-IIHR successfully organized the Regional Horticultural
Fair 2017 during 15-19 January, 2017 at Hesaraghatta
campus, Bengaluru. The Secretary, DARE and DG, ICAR
Dr Trilochan Mohapatra inaugurated the RHF 2017 and
urged the need for arranging link between farmers and
producer organizations (FPOs), processing and value addition
and remunerative market. He emphasized that the onus
of providing such link is on research institutes and state
development departments to support FPOs with adequate
processing/value addition and market linkage.

Release of publications by the dignitaries at the RHF
inaugural session

Field demonstration of ICAR-IIHR technologies was the
main attraction for more than 10,000 farmers of Southern
India at the RHF. An exhibition of technologies standardized
by various ICAR institutes, State Agricultural Universities,
industry, progressive farmers, farmer’s associations and
Non-Governmental Organizations was arranged for ﬁrst
three days for the beneﬁt of farmers. The exhibition had
participation of about 100 stalls. Standardized technologies
pertaining to fruits, vegetables, ornamental crops, and
medicinal and aromatic crops, mushrooms, post-harvest
technology and value addition, crop protection, machinery,
bee keeping, organic farming and IFS and vermicomposting
were demonstrated and displayed.

Dr M.R. Dinesh, Director, ICAR-IIHR addressing the
inaugural session

The other salient activities of RHF included panel discussions
related to the theme 'Horticulture for Rural and Urban
Prosperity', sale of commercialized products of IIHR through
Agricultural Technology Information Centre (ATIC) and
seed and nursery units, and information regarding irrigation
systems, green/poly houses, food processing and packaging,
agri export services, market functionaries and ﬁnancial
institutions. The Hon'ble Agricultural Minister, Govt. of
Karnataka, Shri. Krishna Byre Gowda stressed on the urgent
need for intensive extension efforts to disseminate low cost
and cost-effective horticultural production technologies.

Dr Trilochan Mohapatra, DG, ICAR addressing the
inaugural session

14.2 Conference / Seminars/ Symposia /Meetings
Interactive Meet - Karnataka Pomegranate Growers
and Technical Experts

Interaction of Dr. Trilochan Mohapatra with the scientists
at Vegetable Demonstration block

Interactive Meet of Karnataka pomegranate growers and
technical experts was organized on 19th March, 2016 at
Chitradurga by ICAR-IIHR, Bengaluru to address various
problems. Dr. M.R. Dinesh, Director, ICAR-IIHR presided
over the meet and Shri C.S.Patil, State Marketing Manager,
IFFCO, Bengaluru was the chief guest. A technical bulletin
on pomegranate cultivation and a mobile app were released
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during the meet. About 500 farmers from all over Karnataka
participated. Advanced cultivation practices with in-depth
details about bacterial blight and wilt management strategies
were covered. The meet created a platform for exchange
of ideas among farmers, researchers, developers and other
stakeholders.

National Interactive meeting on New challenges in
pest management
The National Interactive seminar held on 2nd August 2016
discussed the gaps in pest management research and proposed
future strategies for pest management in horticultural crops.
On this occasion Dr. N. K. Krishna Kumar, DDG (Hortic.)
who has taken over charge as the country representative of
India ofﬁce, Bioversity International, Central and South
Asia, was facilitated for his contributions to the ﬁeld of
entomological research.

Release of technical bulletin on Advanced cultivation
practices for pomegranate
Review-cum-interactive meeting of NICRA Project at
ICAR-IIHR
The review-cum-interactive meeting of NICRA Project was
organized, at ICAR-IIHR, Hessarghatta, Bengaluru on 22nd
April, 2016 which was chaired by Dr. S. Bhaskar, ADG
(Agronomy, Agroforestry and Climate Change), NRM, ICAR,
New Delhi. The ADG in his opening remarks emphasized
the impact of climate change on horticultural crops and
the need to focus on deliverables. During the meeting, the
progress under “Strategic Research” component covering
evaluation of mandate crops for tolerance to climatic stresses
and genetic enhancement of tolerance; mango ﬂowering,
and pest and disease dynamics, emergence of new biotypes
due to climate change, pollinators’ behavior, conservation
horticulture and TDC in adopted village under NICRA
was discussed.
National Seminar on Understanding Tephritids in toto:
Taxonomy, Ecology, Quarantine and Management
The Seminar was organized by the Division of Entomology
and Nematology on 27th May 2016. Gaps in fruit ﬂy research
and proposed future strategies to contain fruit ﬂy expansion,
were discussed.

Dr. M.R. Dinesh, Director, ICAR- IIHR felicitating
Dr. N. K. Krishna Kumar, Hon. DDG (Horticulture)

3rd National Meet of Entomologists
Third National Meet of Entomologists was convened on 7th
and 8th October, 2016 at Hebbal, Bengaluru by Division of
Entomology and Nematology, ICAR-IIHR, Bengaluru. Over
300 entomologists from agricultural universities, ICAR
Institutes, KVK's and NGO's and Zoologists working on
insects participated in the meet. Prof. G.K. Veeresh Former
Vice- Chancellor, UAS, Bengaluru inaugurated the meet.
Dr. M. R. Dinesh, Director, ICAR- IIHR Bengaluru presided
over the function. Biosystematics, biodiversity, biological
control, insect physiology, insect genetics, toxicology, pest
outbreaks, insect-plant interactions, emerging concepts in
pest management (transgenic, RNAi, sit, push-pull strategy,
nanotechnology, etc.,), climate change, quarantine regulatory
mechanism, productive and beneﬁcial insects, non-insect pests
(mites, nematodes, rodents etc.,), veterinary, medical, urban
and forensic entomology, entomology based entrepreneurship,
commercial entomology were the theme areas identiﬁed
and deliberated in the meet.

Dr. M. R. Dinesh, Director, ICAR- IIHR addressing the
entomologists
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Institute Industry interface meet on Mechanization,
Processing and Value Addition in Horticultural
Crops
An Institute Industry interface meet on "Mechanization,
Processing and Value Addition in Horticultural Crops" was
organized at ICAR-IIHR on November 21, 2016 with a

theme "Start up to Stand up to Prosperity". The meet was
attended by farmers, entrepreneurs, machinery manufacturers,
food processing industry and retail chains. Representatives
from Big Basket, Aditya Birla Retail (More), ITC Ltd,
Dabur Foods Ltd, Cremica Foods Ltd, MTR Foods, Del
Monte, TAFE, etc graced the occasion. A new brochure
on the technologies related to post harvest technology was
released. Four MoUs were signed by ICAR-IIHR, with
Bloom Irrigation Systems Pvt Ltd, Vijayawada, AP, Orbela
Agro Foods Pvt Ltd, Sangli, Maharashtra, Vivekananda
Girijana Kalyana Kendra, BR Hills, Karnataka and Team
Flame Engineering, Bengaluru.
48th Scientiﬁc Advisory Committee (SAC) meeting of
KVK Gonikoppal
Dr. M.R. Dinesh, Director, ICAR-IIHR, Bengaluru chaired
the 48th SAC meeting of KVK, Gonikoppal on 7th December,
2016. About 20 ofﬁcials from various departments, 10 farmer
representatives, Heads of KVK, Hirehalli and Mysore, and
scientists attended the meeting and gave suggestions for
improvement of the programmes. A farmer, Mr. Joyappa from
Somvarpet was felicitated for his achievements in Integrated
Farming System and adoption of ICAR technologies.

of the Group Discussion and complimented the progress
made by ICAR-AICRP on Fruits. In the eight technical
sessions that were conducted, the research achievements
made during 2015–16 in relation to crop improvement, crop
production and crop protection were reviewed in detail and
the research programme for the mandate fruit crops for the
year 2017–18 was ﬁnalized

During this period, a total of 14 region-speciﬁc technologies
were recommended. A total of 62 publications of extension
folders and pamphlets published by different centres were
released during the inaugural session of the Group Discussion.
Also, a folder on ICAR-AICRP on Fruits that highlighted the
mode of functioning and major achievements of the project
was released at the event. During the interaction meeting
with farmers, two progressive farmers were honoured.

Workshop on ICAR-IIHR Technologies for Organic
Horticulture at CHES, Chettalli
The workshop was organized at CHES, Chettalli on 25.01.2017
in collaboration with Spices Board, Madikeri to create
awareness about for Organic Horticulture technologies
of ICAR-IIHR. More than 100 planters from Karnataka
attended the programme besides scientists. The discussions
included activities of Spices Board on Organic Horticulture,
Arka Microbial Consortia and Bio-pesticide technologies
of IIHR, Arka Coorg Excel variety of black pepper and
other spice crops.

Fourth Group Discussion of the ICAR-All India
Coordinated Research Project on Fruits
The fourth Group Discussion of the ICAR-AICRP on Fruits
was organized at ICAR-Indian Institute of Horticultural
Research, Bengaluru from January 4 -7, 2017. More than 200
delegates from 28 SAU-based centres under 20 SAUs, 13
ICAR-institute-based centres, 1 CAU-based centre, including
1 private centre, and growers and nurserymen of Karnataka
attended the four-day event. Dr. A.K. Singh, Deputy Director
General (Ag. Extn. & Hort. Sci.), ICAR, inaugurated the
ICAR-AICRP on Fruits Researcher Interactive Meeting

One day Workshop on ICAR-IIHR Technologies for
Organic Horticulture
Group discussion on ICAR-IIHR Technologies for AgriHorti Ventures at CHES (ICAR-IIHR), Chettalli
As part of Golden Jubilee celebrations of ICAR-IIHR, Group
discussion on ICAR-IIHR Technologies for Agri-Horti
Ventures was organized at CHES, Chettalli on 15.02.2017
in collaboration with State Department of Horticulture,
Madikeri. It aimed at creating awareness about ICAR-IIHR
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technologies that have potential for Agri-Horti ventures. The
programme included detailed presentations and discussions
on potential future fruit crops for commercial cultivation,
potential exotic vegetables and processing and value addition
opportunities/technologies in fruits, vegetables and cut
ﬂowers for Agri- Horti ventures.

14.3 Other Events
World Veterinary Day Celebration at KVK, Gonikoppal,
Kodagu
Kodagu Krishi Vigyan Kendra, Gonikoppal and Dept. of
Animal Husbandry & Veterinary Services, Madikeri jointly
organised World Veterinary Day 2016 celebration at Madikeri
on 30th April 2016. Shri. Mir Anees Ahmad, IAS, Deputy
Commissioner of Kodagu, in his inaugural address, said
that animal wealth is Nations’ wealth and efforts should
concentrate to preserve and uphold the indigenous animal
production and productivity. On this occasion one day technical
seminar on “Importance of Zoonotic diseases in Veterinary
ﬁeld” was organised. About forty district Veterinarians,
Rtd. Deputy Directors and Asst. Directors of Dept. of A.H
& V.S attended the function.

Group Discussion on Jackfruit Diversity at CHES,
Hirehalli
A Group discussion on “Assessment and identiﬁcation of elite
types of jackfruit diversity” was organized at CHES, Hirehalli,
Tumakuru, on 29th June 2016. Dr. M.R. Dinesh, Director,
IIHR Bengaluru emphasized the need for conservation of
local elite genotypes of jack fruit for further studies and
utilization and also described achievements of IIHR for past
3 years towards germplasm collection and development of
jackfruit. About 50 jackfruit collections were displayed for
farming community.

ICAR-IIHR Celebrates its 50th Institute Foundation
Day

World Veterinary Day Celebration by KVK, Gonikoppal,
Kodagu
Second International Day for Yoga on 21st June 2016
The 2nd International Day for Yoga was celebrated on 21
June 2016 at ICAR- IIHR and the event was attended by
the Director and all the staff members. Shri. Om Prakash,
an Yoga Therapist highlighted importance of yoga for
healthy life. This was followed by demonstration and
mass performance by the staff.

ICAR-Indian Institute of Horticultural Research, Bengaluru
celebrated its 50th Foundation Day on 6th September, 2016 and
launched an year long programme as prelude to celebration of
its Golden Jubilee Foundation Day on 5th September, 2017.
Dr.T.Janakiram, ADG (Hort. Science-II) ICAR was the Chief
Guest and Dr. C.P.A.Iyer, Former Director, ICAR-CISH,
Lucknow was the Special Guest of honor who delivered
the ﬁrst Dr. G. S. Randhawa Memorial Foundation Day
Lecture. A ‘Calender of Events’ proposed to be conducted
during this year, a new ‘Telephone Directory of ICAR-IIHR’
and two issues of ‘IIHR Newsletter’ were released on this
occasion. Some of the retired staff of the Institute were
felicitated and progressive farmers/farm entrepreneurs and
technical/administrative/supporting staff were awarded for
their outstanding contribution.

International Day For Yoga
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Visit of Deputy Director General (Hort. Sci.) to CHES
(ICAR-IIHR), Bhubaneswar

declamation contest and essay competition to the PhD
(Horti. & PHT) students of ICAR- IIHR.

Hon’ble Deputy Director General (Hort. Sci.) Dr. A.K.
Singh visited CHES (ICAR-IIHR), Bhubaneswar on 16th
Oct 2016. He brieﬂy reviewed the infrastructure and recent
research accomplishments and was particularly appreciative
about the tribal livelihood support endeavors under TSP and
new farmer friendly technologies developed at the Station.
He suggested some more action points for future research.
Hon’ble DDG also inaugurated the Swachchta Pakahwada
(16-31st Oct) at the Bhubaneswar. Hon’ble DDG Dr. A.K.
Singh highlighted the importance of the national movement
for ‘Swachch and Swastha Bharat’

World Soil Day 2016 at ICAR-IIHR, Bengaluru

Vigilance Awareness Week was observed at ICAR-IIHR,
Bengaluru
ICAR-IIHR observed Vigilance Awareness Week from 31st
October to 5th November, 2016 with the theme “Public
participation in promoting integrity and eradicating corruption”.
The report on observance of vigilance awareness and activities
was presented by Dr. R. VeereGowda, Vigilance Ofﬁcer
at the valedictory function 5.11.2016. Dr. M. R. Dinesh,
Director, in his presidential address called for eradication
of corruption in the institutions and need for transformation
of mindsets towards anticorruption. The Chief Guest, Shri
K.S.R. Charan Reddy, IPS, Additional Commissioner of
Police of West Bengaluru City distributed prizes for school
children for various events. He emphasized the need to
create awareness about vigilance adherence of rules and
regulations for system to function properly.

World Soil Day was celebrated on 5th December, 2016 at
ICAR-IIHR, Bengaluru which was attended by farmers
from adopted villages under MGMG programme. Soil
Health Cards were issued to about 288 farmers. Shri . S.R.
Vishwanath, Hon’ble Member of the Karnataka Legislative
Assembly, Yelahanka Constituency was the Chief Guest
and Dr. M.R. Dinesh, Director, ICAR-IIHR presided over
the function.

Interaction cum Exposure Programme for KVK Subject
Matter Specialists
ICAR-IIHR organized a three-day Interaction and exposure
Programme on Vegetables, Fruits and Flowers for 25 SMS
(Hort.), KVKs of Agricultural Technology Application
Research Institute (ATARI) Zone VII (covering MP, Odisha,
Chhattisgarh) during December 15-17, 2016. Panel discussions
were organized on production technologies, IPM, IDM,
INM, post harvest management, farm mechanization and
production of quality planting material.

Interaction cum Exposure Programme for KVK Subject
Matter Specialists
Jai Kisan Jai Vigyan week celebrations at KVK,
Gonikoppal, Kodagu
Agricultural Education Day
Agricultural Education Day was celebrated at ICAR-IIHR,
Bengaluru 3rd December, 2016 by organizing a guest lecture
and essay competition to the high school students, and

Jai Kisan Jai Vigyan week was celebrated by KVK, Gonikoppal
from 23rd December to 29th December, 2016 to showcase
agricultural technologies to farmers, different department
ofﬁcials and media. The programme started with Farmers
day celebration at Karugunda village of MadikeriTaluk
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on 23rd December. About 143 farmers and farm women
participated the programme. The programmes on safe and
correct usage of pesticides to participants of Diploma in
Agricultural Extension service for input dealers (DAESI)
course, mushroom cultivation to 90 tribal farmers and recent
technologies in black pepper, coffee, arecanut and use of
bio control agents were conducted.

suitable technologies that can be made available to the
farmers. He spoke about the importance of Horticulture
in bringing prosperity to the farmers

Inauguration of Food Safety Referral Laboratory at
ICAR-IIHR, Bengaluru
A state of the art Food Safety Referral Laboratory was
established at ICAR-IIHR for analysis of customer samples
for pesticide residues, heavy metals, mycotoxins, microbial
pathogens, non-permitted dyes and other contaminants in
food especially in horticultural produce. The laboratory
was inaugurated by Honourable Deputy Director General
(Agric. Ext. and Horti. Sci.), ICAR, Dr. A. K. Singh in
presence of ADG’s (Hort. Sci.), Dr. W.S. Dhillon and Dr.
T. Janakiram, Dr. Vishal Nath, Director, ICAR- NRCL,
Muzaffarpur and Dr. M.R. Dinesh, Director, ICAR-IIHR
on 8th January, 2017. Dr. Debi Sharma explained about
the facilities created in detail.

National Science Day Celebration at ICAR-IIHR,
Bengaluru
Foundation stone laying of training cum farmer’s hostel
at CHES Bhubaneswar
Dr.Trilochan Mohapatra, Hon’ble Secretary, DARE and
Director General, ICAR, New Delhi laid the foundation
stone of Training Centre cum Farmers Hostel at Central
Horticultural Experiment Station (ICAR-IIHR), Bhubaneswar
on 17th February, 2017 in the presence of Dr. A K Singh,
DDG (Hort. Sci.), and Dr. T Janakiram, ADG, (Hort. Sci.).
The function was graced by many dignitaries, Directors
of ICAR institutes, eminent scientists, state government
ofﬁcials, CPWD ofﬁcials, PPL, entrepreneurs, representatives
of NGOs, private and public sector companies, farmers and
other stakeholders. The RashtriyaKrishiVikasYojana funded
structure sanctioned through Directorate of Horticulture,

Food Safety Referral Laboratory Inaugurated at ICARIIHR, Bengaluru
National Science Day Celebration at ICAR-IIHR,
Bengaluru on 28th February 2017
On the occasion of the National Science Day celebration at
ICAR-IIHR on 28th February 2017, trainees from Association
of People with Disability, Hennur Main Road, Bengaluru
visited the institute. An interaction meeting was arranged
with the Director, ICAR-IIHR, wherein the trainees and
coordinators expressed their views related to the visit and
requested for training programmes and support in future
from the institute. Padma Bhushan Dr. M Mahadevappa
delivered a lecture to the staff of ICAR-IIHR, Bengaluru on
“Farmers Friendly Horticultural Research and Technologies”.
He emphasised the need for orienting the research to evolve

Government of Odisha was conceived to provide a platform
training of the stakeholders for easy access to technology,
demonstration and knowledge up-gradation in the ﬁeld of
horticulture/agriculture and allied sectors.
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15. Women Empowerment
15.1 Awareness Programs
15.1.1 Women in Agriculture Day at ICAR-IIHR,
Bengaluru

ICAR-Indian Institute of Horticultural Research,
Bengaluru, celebrated ‘Women in Agriculture Day’
on 6th December 2016. Chief Guest, Dr. Chandish
Ballal, Director, National Bureau of Agricultural Insect
Resources, Bengaluru, spoke about contributions and
progress made by women in agricultural and scientiﬁc
ﬁelds, and their struggle in overcoming preconceptions
about women in these domains. She also touched upon
women’s empowerment. Dr. Suresh S. Kanakannavar,
Associate Professor, Dept. of ObGyn, Bangalore Medical
College & Research Institute, and Member, Bangalore
Cancer Screening Society, was the guest of honour.
He spoke on Women’s Gynaecological Problems, with
special focus on farm-women, helping create awareness
on the importance of timely screening for cervix/ uterine
and breast cancers – the most common of the cancers
among Indian women – curable if detected early. Director,
ICAR-IIHR, Dr. M.R. Dinesh emphasized the inner
strength of farm-women when faced with hardships, their
contribution to the society in general and agriculture
sector in particular, with rural women constituting the
backbone of their family and community. Shri G.G.
Harakangi, Chief Administrative Ofﬁcer, IIHR, addressed
the gathering, highlighting the importance of empowering
women and the ability of employed women in balancing
work and home who shoulder a major chunk of familial
responsibilities. ICAR-IIHR woman achievers of the year
in various categories were felicitated on this occasion.
The list included women-scientists bringing laurels to
the Institute, women who won medals in various ICAR
Zonal and Inter-Zonal sports meet, bright students/young
research fellows, and senior supporting women-staff due
shortly for retirement.

15.1.2 Women’s Health Camp and free screening
for cancer among farm women
During the women in agriculture day celebrations, a
health camp for the Institute women was also organized.
Dr. Kanakannavar and his team (including an expert on
Preventive and Social Medicine) provided free screening
for cervix/ uterine cancer to 30 woman labourers, apart
from other general tests conducted on women staff of
IIHR.

15.1.3 Women in Agriculture Day at CHES,
Bhubaneswar
Central Horticultural Experiment Station (CHES-IIHR),
Bhubaneswar observed “Women in Agriculture Day (Dec
4)”, at village Kanteikoli under block Mohana, district
Gajapati, adopted under ‘Tribal Sub plan’ programme
on 5th Dec 2016. At the outset Dr. P. Srinivas, Senior
Scientist, who coordinated the program welcomed
the gathered villagers and highlighted signiﬁcance of
observing the ‘Women in Agriculture Day’ to recognise
the role of women in agriculture enterprise. He stressed
upon the importance of participation of rural women in
the various programmes organised by various research
and developmental organisations to acquaint themselves
about the various women friendly technologies being
developed by the scientists. Representatives of different
SHGs chaired the dais and shared their views with the
gathering. They encouraged the farm women to adopt
novel women friendly farm technologies to increase
their participation in the farm activities. Smt Jhunu
Malik of Jeevan dakra SHG, Kanteikoli, involved in
jackfruit minimal processing, called upon the womenfolk
to organise themselves in self help groups and to take
up small enterprises like raw jackfruit processing and
commercial nursery to generate extra family income. Smt.
Sevati Gamang of Priyadarshini SHG, stressed upon the
need for skill development in the rural women for their
economic empowerment. During the group discussion,
the farm women shared their experiences and constraints
about various TSP interventions like backyard kitchen
gardening, commercial nursery and minimal processing
and marketing of the raw jackfruit. More than 60 farm
women and other farmers from different villages viz.
Kanteikoli, Gudisahi, Kendupada, Sanakhani, Malliapdar,
etc. participated in the programme.
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15.1.4. Women in Agriculture Day at CHES,
Chettalli
Women in agriculture day was celebrated at CHES,
Chettalli on 06.12.2016. This programme aimed to discuss
various issues related to role of women in agriculture
and empowerment of women, especially farm women.
Women staff of IIHR-CHES, coffee board research station
and local women were briefed about the Government
policies, schemes and entrepreneurship opportunities
available for them besides highlighting the care to be
taken with regards to health and nutritional aspects.

Mrs. Shobha, described various schemes and policies
for entrepreneurship development available for women
from the state horticulture department and emphasised
on small scale home based fruit and vegetable processing
and value addition of agricultural products. Dr. I N
Doreyappa Gowda briefed about various processing
and value addition technologies in fruits and vegetables
available for women entrepreneurs. Mrs. Bose Mandanna
highlighted the potential of small scale processing women
entrepreneurs in Kodagu region and importance of
streamlining training programmes for household women.
During the occasion, a health check up was carried out
for all the women working at the station with the help
of Mrs. Yashoda, Nurse, Government hospital, Chettalli.
The programme was coordinated by Dr. V. Sankar, Dr.
Priti Sonavane and Dr. Mahendran B.

The programme was chaired by Dr. I N Doreyappa
Gowda, Head, CHES, Chettalli. Mrs. Shobha, Asst.
Director of Horticulture, Madikeri and Mrs. Bose
Mandanna, Progressive planter were chief guests. Dr.
Priti Sonavane, Scientist, CHES, Chettalli talked about
the importance and signiﬁcance of women in agriculture.
She also deliberated upon the various initiatives and
projects carried out by ICAR for women’s empowerment.
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16. Ofﬁcial Language Implementation
The Ofﬁcial language implementation committee of the
Institute carried out the following activities for the effective
implementation of Ofﬁcial Language Policy of Govt. of
India during 2016-17.

16.1. Main Station, ICAR-IIHR, Hesaraghatta,
Bengaluru
Meetings of
Committee


Ofﬁcial

Language

Implementation

During the year four meetings of the Ofﬁcial Language
Implementation Committee were convened on
20.04.2016, 05.08.2016, 28.12.2016 and 30.01.2017

Inauguration of Hindi Week

Hindi Workshops
The Institute organised the following Hindi Workshops
during 2016-17:


A Table workshop on “How to work in Hindi on
computer?” was conducted on 30.06.2016.



A Table workshop on “Noting & Drafting in Hindi?”
was conducted on 28.09.2016.



A Table workshop on “Working in Hindi on Computer?”
was conducted on 26.11.2016.



A Table workshop on “How to install Unicode on
Computer” was conducted on 22.02.2017.

Chief Guest is addressing the gathering

Hindi Week Celebration
The ICAR Indian Institute of Horticultural Research,
Hesaraghatta, Bengaluru observed Hindi Saptah during
September, 14-21, 2016. Various competitions viz., Hindi
Recitation, Hindi Reading, Hindi Terminology and Noting,
Handwriting, Hindi Conversation, Hindi Song and Prewritten Hindi Essay, Extempore were organized for the
beneﬁt of the staff members of the Institute. Dr. Shyam
Kishore Pandey, Ex-Asst. General Manager, Syndicate
Bank, Manipal, Karnataka inaugurated the Hindi week
on September 14, 2016. During the inaugural function,
“Khel-Khel Mein Hindi” programme was also organized,
which was conducted by Dr. Anil Kumar Nair, Principal
Scientist, IIHR, Bengaluru. The Hindi week was concluded
on September 22, 2016 with Smt. Sulekha Mohan, ExDy. General Manager, Canara Bank, Bengaluru as the
Chief Guest, who distributed prizes to winners of various
competitions organised.
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Frenchbean” and “Production Technology of Watermelon
and Musk Melon”

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.

Award


Valedictory function’s Chief Guest is addressing the
gathering

ICAR-Indian Institute of Horticultural Research,
Bengaluru received “Rajbhasha Award” from Town
Ofﬁcial Language Implementation Committee,
Bengaluru in ﬁeld of implementation of Ofﬁcial
Language Policy of Govt. of India.

Prize Distribution

Special Lecture on “Himalaya Ki Paristhiki” in
Hindi
A special lecture in Hindi on “Himalaya’s Environment”
was organized on 24.11.2016, in which renowned Gandhian,
social activist and one of the leaders of Chipko movement
Shri Chandi Prasad Bhat delivered a lecture on the topic.

Dr. C.K. Narayana, Pri. Scientist receiving the award
from Shri Jitendra J. Jatav Chairman, TOLIC,
Benglauru
 Mr. Jagadeesan A.K., Assistant Director (OL) received
Certiﬁcate of Appreciation from Chairman, Town Ofﬁcial
Language Implementation Committee, Bengaluru for
excellent work in ﬁeld of implementation of Ofﬁcial
Language Policy of Govt. of India.

Shri Chandi Prasad Bhat with Director ICAR-IIHR

Hindi Publications
1. Farmer friendly varieties and technologies of ICARIIHR
2. Pocket diaries on “Arka Sukshmanaveeya Mishran”,
“Production Technology of Capsicum”, “Production
Technology of Chilli”, Production Technology of

Shri Jagadeesan receiving the award
from Shri Jitendra J. Jatav Chairman, TOLIC, Benglauru
 Mr. Jagadeesan A.K., Assistant Director (OL) received
Second Prize in Poster Presentation during the National
Agriculture Seminar-cum-Workshop held at Indira
Gandhi Krishi Vishwavidyalaya, Raipur, Chattisgarh
during 28-30, September 2016.
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Resource Person in Hindi Seminar


Mr. Jagadeesan A.K., Assistant Director (OL) gave lecture
on “Hindi Computing” as resource person during the
Seminar on “Hindi Computing” organized at University
of Calicut, Kerala during 04-05, October 2016.

Participation in National Seminar/Conference/
Workshops/Training Programmes


Jagadeesan, A. K. – Ofﬁcial Language Orientation
Programme, Central Power Research Institute,
Bengaluru, 23.06.2016.



Jagadeesan, A. K. – Ofﬁcial Technical Seminar, Bharat
Electronics, Bengaluru, Organized by Dept. of Ofﬁcial
Language, Govt. of India, 23.09.2016.



Jagadeesan A.K. - National Agriculture Seminar-cumWorkshop, Indira Gandhi Krishi Vishwavidyalaya,
Raipur, Chattisgarh, 28-30, September 2016.

16.2. CHES, Chettalli
Quarterly Meeting of Ofﬁcial Language Implementation
Committee


Four meetings of the Ofﬁcial Language Implementation
Committee of the centre have been convened on
29.06.2016, 30.09.2016, 30.12.2016 and 31.03.2017,
respectively.

Hindi Week Celebration
Hindi Week was celebrated at CHES, Chettalli during
September 15-21, 2016. Dr. I.N. Doreyappa Gowda,
Principal Scientist and I/c Head of this Station inaugurated
the Hindi Week programme. Smt. Jaritha Nachappa, Hindi
Teacher, Kendriya Vidyalaya, Madikeri was the Chief
Guest. Dr. V. Shankar, Pri. Scientist (Horticulture) briefed
about the activities being carried out during Hindi Week.
During Hindi week, various competitions viz., dictation
of Hindi, identiﬁcation of things, Hindi meanings, copy
writing, Hindi letters and description of an object in Hindi
were organized. The valedictory function was held on 21
September 2016. Shri Deepak, Hindi Teacher, Jawahar
Navodaya Vidyalaya, Madikeri was the Chief Guest and
Smt. Rupa, Hindi Teacher, Govt. High School, Kadagdhal
was judge for the competition. Prizes and certiﬁcates
were distributed to the winners of different competitions
by the guests. The programme was coordinated by Dr. V.
Sankar, Dr. Preeti Sonwane and Mrs. P.B. Swathy. The
valedictory function concluded with vote of thanks by Shri
K.V. Varadaraj, Technical Ofﬁcer.

Inauguration of Hindi Week Prize Distribution

16.3. CHES, Bhubaneswar
Quarterly Meeting of Ofﬁcial Language Implementation
Committee
•

Four meetings of the Ofﬁcial Language Implementation
Committee of the centre have been convened on
22.06.2016, 26.08.2016, 26.12.2016 and 30.03.2016,
respectively.

Hindi Week celebration
The ICAR-IIHR- Central Horticultural Experiment Station,
Bhubaneswar observed the ‘Hindi Week’ during 14th –
23rd September, 2016. Dr. M. K. Singh, Dy. Director,
Coconut Development Board, Bhubaneswar inaugurated
the ‘Hindi Week’ programme on 14th September, 2016.
Dr. H.S. Singh, Head, CHES, Bhubaneswar addressed the
staff about the importance, necessity and scope of Hindi
language in day-to-day ofﬁcial work. Dr. Deepa Samant,
Scientist and Chairperson, Hindi Cell briefed about the
activities being carried out during ‘Hindi Week’ celebration
programme. Various competitions viz., Hindi dictation,
Hindi reading, Hindi essay and debate were organized
for the staff. One day group discussion on “Prospects of
Horticulture Development in Odisha” was also organized on
20th September, 2016. A total of 48 participants attended the
group discussion. This event was coordinated by Dr. Deepa
Samant and Dr. Meenu Kumari, Scientist and Member,
Hindi Cell. The valedictory function of ‘Hindi Week’ was
held on 23rd September, 2016. Dr. H. S. Singh, Head,
CHES, Bhubaneswar distributed prizes to the winners and
participants of different competitions. Smt. Rina Pattnayak,
Sh. Biswanath Paikray, Priyabrata Sahu, Sh. Debasis Biswal
and Smt. Suchitra Behera won the ﬁrst prizes in dictation,
reading, essay and debate competition, respectively.
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17. Distinguished Visitors
and DG, ICAR, New Delhi (15.01.2017).

17.1 IIHR, Hesaraghatta, Bengaluru


Shri A.N. Yellappa Reddy, H.S.R. Lay out, Bengaluru
(18.05.2016).



Dr. K. Narayana Gowda, Former Vice Chancellor,
UAS, Bengaluru (15.01.2017).



Shri Suresh Heblikar, Eco-watch, Bengaluru





Dr. Arathi
(03.08.2016).

Shri. K.R. Ramesh Kumar, Hon'ble Minister, Ministry of
Health and Family Welfare, Government of Karnataka
(16.1.2017).



Dr. Shyam Kishore Pandey, Rtd. Asst. General Manager,
Syndicate Bank, Manipal, Karnataka (14.09.2016).



Shri. Krishna Byre Gowda, Hon'ble Agriculture Minister,
Government of Karnataka, (17.01.2017).



Smt. Sulekha Mohan, Rtd, Dy. General Manager,
Canara Bank, Bengaluru (21.09.2016).



Shri. S. R. Viswanath, Hon'ble MLA, Yelahanka
constituency (17.1.2017).



Dr. N.S. Rathore, Honourable Deputy Director General
(Ed.) ICAR, New Delhi (24.09.2016).



Shri S. Muniraju, Hon'ble MLA of T. Dasarahalli,
Bengaluru North (18.1.2017).



Dr. B.M.C. Reddy, Honourable Vice Chancellor, Dr.
YSRHU, Telangana (24.09.2016).



Shri Balakrishna Guruji, Jayanagar, Bengaluru.



Dr. C. Vasudevappa, Honourable Vice Chancellor,
UAHS, Shivamogga(24.09.2016).

Dr. O.P. Dutta, Ex-Head, Division of Vegetable Crops,
IIHR, Bengaluru (17.02.2017).



Dr. D.L. Maheswar, Honourable Vice Chancellor, UHS,
Bagalkot (24.09.2016).

Dr. M. Mahadevappa, Ex-Chairman, ASRB and ExVice Chancellor, UAS, Dharwad (28.02.2017).



Dr. T. Janakiram, ADG (Hort. Sci.-I), ICAR, New
Delhi (24.09.2016, 09.08.2016 and 08.01.2017).

Dr. Goutam Kalloo, Ex-DDG (Hort.), ICAR & ExVice Chancellor, JNKVV, Jabalpur (09.08.2016).



Dr. D.P. Singh, Formerly ADG (Hort.), ICAR, New
Delhi (09.08.2016).



Dr. R.T. Patil, Formerly Director, CIPHET, Ludhiana
(09.08.2016).



Dr. K. Krishnaiah Formerly Director, DRR, Hyderabad
(09.08.2016).



Dr. D.M. Hegde, Formerly Director, DOR, Hyderabad
(09.08.2016).






V.B.,

Vijayanagar,

Bengaluru

Dr. W.S. Dhillon, ADG (HS-II) ICAR, New
Delhi (24.09.2016, 21.11.2016, 04.01.2017, and
08.01.2017).



Dr. G. Venkateshwarlu, ADG (EQR, Education), ICAR,
New Delhi (24.09.2016).



Prof. T.V. Ramachandra, Chairman, Energy and Wetlands
Research Group Centre for Ecological Sciences, Indian
Institute of Science, Bangalore (17.10.2016).



Shri K.S.R. Charan Reddy, Additional Commissioner
of Police, Bengaluru (05.11.2016).



Dr. N.K. Singh, National Professor B.P. Pal Chair,
New Delhi (09.08.2016).



Shri Chandi Prasad Bhat, CHIPKO Movement
(24.11.2016).



Mr. A. Shivanna, RAC Member (09.08.2016).



Mr. B. Dongare, RAC Member (09.08.2016).



Shri Shyam Srinivasan, Managing Director and CEO,
Federal Bank (02.12.2016).



Dr. H. Sudarshan, VGKK and Karuna Trust, Bengaluru
(21.11.2016 and 14.12.2016).



Dr. A. K. Singh, Deputy Director General (Hort. Sci.),
ICAR, New Delhi (04.01.2017 and 08.01.2017).



Dr. Vishal Nath, Director, ICAR- NRCL, Muzaffarpur,
Bihar (08.01.2017).



Dr. Trilochan Mohapatra, Hon’ble Secretary, DARE

17.2 CHES, Chettalli


Dr G.F.D.Souza, DD (R), Central Coffee Research
Sub Station, Chettalli (12.05.2016).



Dr P.G.Chengappa, Ex Vice Chancellor, University
of Agricultural Sciences (UAS), Bangalore
(23.11.2016).



Dr.N.Kumar, Ex Dean, HC&RI, Tamil Nadu Agricultural
University (TNAU), Coimbatore (04.01.2017).
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Dr K.M.Indresh, Dean (Hort),College of Horticulture,
UHS, Mysore (27.01.2017).



Dr.S.J.Singh, Ex Head, IARI –Regional Station, Pune,
Maharashtra (27.03.2017).

17.3 CHES, Bhubaneswar

17.5 CHES, Hirehalli


Dr. P. Chowdappa , Director, ICAR-CPCRI, Kasargod
(03.06.2016).



Mr. S. Sogadu Shivanna Ex.MLA, Tumakuru
(03.06.2016).



Dr. T. Mohapatra, Secretary, DARE and Director
General, ICAR, New Delhi (17.02.2017).



Dr. G. Kalloo, Ex-DDG(hort), ICAR, RAC Chairman
and Members (12.09.2016).



Dr. A K Singh, DDG (Hort. Sci.), ICAR, New Delhi
(17.02.2016 and 18.03.2016).



Dr. M R Dinesh, Director IIHR (12.09.2016 and
07.01.2017).



Dr. T Jankiram, ADG (Hort. Sci.), ICAR, New Delhi
(17.02.2016 and 18.03.2016).



Dr. A K Singh, DDG (Agri.Extn. and Hort.Sci.)
(07.01.2017).



Dr. W S Dhillon, ADG (Hort. Sci.), ICAR, New Delhi
(17.02.2016 and 18.03.2016).



Dr. T Janakiram, ADG(Hort., Sci.,)- ICAR, New Delhi
(07.01.2017).



Dr. N. K. Krishna Kumar, DDG (Hort. Sci.) ICAR,
New Delhi (01.07.2016).



Dr. Sreenath Dixit, Director, ATARI, Bengaluru
(07.01.2017).



Dr. P. Chowdappa, Director, ICAR-CPCRI, Kasaragod,
Kerala (03.09.2016).



Dr. S. B. Dandin, Liason Ofﬁcer, Bioversity International,
Bengaluru (25.01.2017).



Dr. H.S. Gupta, former Director, IARI, New Delhi
(23.11.2016).



Dr. H.P. Singh, former DDG (Hort. Sci.), ICAR, New
Delhi (20.03.2017).

17.4

KVK, Gonikoppal

17.6 KVK, Hirehalli


Dr. Chowdappa P., Director, ICAR-CPCRI, Kasaragod,
Kerala (07.06.2016).



Bhutan delegates (25.06.2016).



Shri. Pratap Simha, Hon’ble MP (Mysore-Kodagu
district) (05.04.2016).

CRIDA Team (17.07.2016)







Shri. K G.
(05.04.2016).

Dr K.Ponnusamy, JD, Directorate of Oilseeds
Development (19.7.2016).





Dr. S. Ayyappan, Former DG, ICAR & Secretary,
DARE, Govt. of India (05.04.2016).

Dr. M. R. Dinesh, Director, ICAR-IIHR (04.07.2016
and 07.01.2017).





Shri. Shashi Subramani, ZP Member, Kodagu
(05.04.2016).

Dr. Sreenath Dixit (17.07.2016, 23.11.2016 and
07.01.2017).





Shri. C.K.Bopanna,
(05.04.2016).

Dr. P.B.Swamy, Professor, SAMETI UAS, Bengaluru
(20.7.2016).





Mr. Girish, Deputy Director, Dept. of Horticulture
(03.02.2017).

Dr. Narayangowda K. Ex-Vice Chancellor, UAS,
Bengaluru.





Dr. Lijo Thomas, Principal Scientist, IISR, Calicut
(28.02.2017).

Dr. A. K.
(07.01.2017).





Dr. Jayaram, Deputy Director, Dept. of AH & VS,
Bengaluru (05.01.2017).

Dr. Janakiram T., ADG (Hort. Sci.), ICAR, New Delhi
(07.01.2017).





Dr. Shadakshari, President, Kennel Club, Mysuru
(05.01.2017).

Dr. Abharm Verghese, Ex-Director, ICAR-NBAII,
Bengaluru.

Bopaiah,

ZP

Hon.

MLA, Virajpet

Member

,

Kodagu
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18. Personnel
DIRECTOR

Dinesh, M. R. Ph.D.

Aghora, T.S. Ph.D.
Principal Scientist (Horticulture)

SCIENTIFIC STAFF
IIHR, Hesaraghatta, Bengaluru, Karnataka

Pitchaimuthu, M. Ph.D.
Principal Scientist (Horticulture)

Division of Fruit Crops

Varalakshmi, B. Ph.D.
Principal Scientist (Horticulture)

Srinivas Murthy, B.N. Ph.D.
Principal Scientist (Horticulture) I/c Head
Reju M. Kurian, Ph.D.
Principal Scientist (Horticulture)
Sampath Kumar Pamu, Ph.D.
Principal Scientist (Horticulture)
Rekha, A. Ph.D.
Principal Scientist (Genetics & Cytogenetics)
Manjunath, B.L. Ph.D.
Principal Scientist (Agronomy)
Sakthivel, T. Ph.D.
Principal Scientist (Horticulture)
Satisha, J. Ph.D
Principal Scientist (Horticulture)
Sankaran, M. Ph.D
Principal Scientist (Horticulture)
Vasugi, C. Ph.D.
Principal Scientist (Horticulture)
Awachare Chandrakant Madhav, M.Sc
Scientist (Fruit Sci.)
Linta Vincent, M.Sc.
Scientist (Fruit Sci.)
Anushma P.L., M.Sc.
Scientist (Fruit Sci.)

Division of Vegetable Crops

Sadashiva, A.T. Ph.D.
Principal Scientist (Horticulture) & Head
Veere Gowda, R. Ph.D.
Principal Scientist (Horticulture)
Madhavi Reddy, K. Ph.D.
Principal Scientist (Horticulture)

Shankar Hebbar, S. Ph.D.
Principal Scientist (Agronomy)
Singh, T.H. Ph.D.
Principal Scientist (Horticulture)
Anil Kumar Nair, Ph.D.
Principal Scientist (Agronomy)
K. Padmini, Ph.D.
Principal Scientist
E. Sreenivasa Rao, Ph.D.
Principal Scientist (Horticulture)
Bharathi, L.K. Ph.D
Senior Scientist (Hort)
Susmitha Cherukuri.
Scientist (Gen.& Plant Breed)
Ramya, P. Ph.D.
Scientist (Pl.Breed)
Senthil Kumkar, M. Ph.D.
Scientist (Veg.Science)
Smaranika Mishra, Ph.D.
Scientist w.e.f. 07.04.2016
Division of Floriculture & Medicinal Crops
Manjunatha Rao T. Ph.D.
Principal Scientist (Horticulture) &
Head I/c w.ef. 27.01.2017
Aswath, C. Ph.D.
Principal Scientist (Horticulture)
Head I/c up to 26.01.2017)
Vasantha Kumar, T. Ph.D.
Principal Scientist (Genetics & Cytogenetics)
(up to 30.04.2016)
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Tejaswini Ph.D.
Principal Scientist (Plant Breeding)

Sangama, Ph.D.
Principal Scientist (Horticulture)

Sukanya, D.H. Ph.D.
Principal Scientist (Plant Breeding)
(up to 01.04.2016)

Senthil Kumaran, G. Ph.D
Principal Scientist (FM&P)
Carolina Rathina Kumari, Ph.D.
Scientist (FM&P)

Sujatha A. Nair, Ph.D.
Principal Scientist (Horticulture)

Shamina Azeez, Ph.D.
Principal Scientist (Pl.Biochem.)

K. Hima Bindu, Ph.D.
Principal Scientist (Plant Breeding)

Bhuvaneshwari, S. Ph.D.
Senior Scientist (AS&PE)

S. Sujatha, Ph.D.
Principal Scientist (Agronomy)

Ranjitha.K, Ph.D.
Scientist (Microbiology-Agricultural Science)

M.A. Suryanarayana, Ph.D.
Principal Scientist (Horticulture)

Pushpa Chethan Kumar, M.Sc.
Scientist (Food & Nutri.)

Dhananjaya, M.V. Ph.D.
Principal Scientist (Plant Breeding)

Division of Plant Pathology
Krishna Reddy, M. Ph.D.
Principal Scientist
(Plant Pathology) & Head

Rajiv Kumar, Ph.D.
Senior Scientist (Horticulture)
Sumangala, H.P. Ph.D.
Scientist (Horticulture)

Meera Pandey Ph.D.
Principal Scientist (Plant Pathology)

G.R. Smitha, Ph.D.
Scientist (Horticulture-Floriculture)
(w.e.f. 30.06.2016)

Gopalakrishnan, C. Ph.D.
Principal Scientist (Plant Pathology)
(upto 31.03.2017)

Usha Bharathi, T. Ph.D.
Scientist (Horticulture-Floriculture)

Saxena, A.K. Ph.D.
Principal Scientist (Plant Pathology)

Rohini M.R., M.Sc.
Scientist (Hort- PSMA)
w.e.f. 15.04.2016

Sriram, S. Ph.D
Principal Scientist (Plant Pathology)

Division of Post Harvest Technology & Agriculture
Engineering
Harinder Singh Oberoi, Ph.D.
Principal Scientist & Head
Doreyappa Gowda, I.N. Ph.D.
Principal Scientist (Horticulture)
(Upto 07.08.2016)
Narayana, C.K. Ph.D.
Principal Scientist (Horticulture)
Sudhakara Rao, D.V. Ph.D.
Principal Scientist (Horticulture)
Tiwari, R.B. Ph.D.
Principal Scientist (Horticulture)

Samuel, D.K. Ph.D.
Principal Scientist (Plant Pathology)
Rangaswamy, E. M.Sc (Ag)
Scientist (Plant Pathology)
Sandeep Kumar, G.M. M.Sc (Ag)
Scientist (Plant Pathology)
Mahesha, B. Ph.D.
Scientist (Plant Pathology)
C. Chandrashekhara, Ph.D.
Scientist (Plant Pathology)
w.e.f. 14.09.2016
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Division of Entomology and Nematology
Chakravarthy, A.K. Ph.D.
Principal Scientist (Agricultural Entomology) &
Head
Sreenivas Rao, M. Ph.D.
Principal Scientist (Nematology)
Shivarama Bhat, P. Ph.D
Principal Scientist (Agricultural Entomology)
Ranganath, H.R. Ph.D.
Principal Scientist (Agricultural Entomology)
Gopalakrishna Pillai, K. Ph.D.
Principal Scientist (Agricultural Entomology)

Soudamini Mohapatra Ph.D.
Principal Scientist (Organic Chemistry)
Laxman, R.H. Ph.D.
Principal Scientist (Plant Physiology)
Keshava Rao, V. Ph.D.
Principal Scientist (Organic Chemistry)
Bhanu Prakash, K. Ph.D.
Principal Scientist (Plant Physiology)
(up to 31.03.2017)
Preeti Singh, Ph.D.
Scientist (Biochemistry)

Ganga Vishalakshy, P.N. Ph.D.
Principal Scientist (Entomology)

Division of Soil Science and Agricultural Chemistry
Ganeshamurthy, A.N. Ph.D.
Principal Scientist & I/c Head

Venkata Rami Reddy, P. Ph.D.
Principal Scientist (Agricultural Entomology)

Raghupathi, H.B. Ph.D.
Principal Scientist (Soil Science)

Sridhar, V. Ph.D.
Principal Scientist (Entomology)

Shivananda, T.N. Ph.D.
Principal Scientist (Soil Science)

Kamala Jayanthi, P.D. Ph.D.
Principal Scientist (Agricultural Entomology)

Rupa, T.R. Ph.D
Principal Scientist (Soil Sci.)

Uma Maheshwari, Ph.D.
Scientist (Nematology)

Sathisha, G.C. Ph.D.
Principal Scientist (Soil Science)

Prasanna Kumar, N.R. Ph.D.
Scientist (Agricultural Entomology)

Varalakshmi, L.R. Ph.D.
Principal Scientist (Soil Science)

Jayanthi Mala, B.R. M.Sc. (Ag)
Scientist (Agricultural Entomology)

Selvakumar, G. Ph.D.
Senior Scientist (Microbiology)

Division of Plant Physiology and Biochemistry
Shivashankara, K.S. Ph.D.
Principal Scientist (Plant Physiology)
Head w.e.f. 07.04.2016

Kalaivanan, D. Ph.D.
Scientist (Soil Science)

Shivashankar, S. Ph.D.
Principal Scientist (Biochemistry)
Bhatt, R.M. Ph.D.
Principal Scientist (Plant Physiology)

Radha, T.K. Ph.D.
Scientist (Microbiology)
Division of Social Sciences and Training
Venkattakumar, Ph.D.
Principal Scientist & Head

Debi Sharma Ph.D.
Principal Scientist (Agricultural Chemistry)

Ravishankar, H. Ph.D.
Principal Scientist (Horticulture) & I/c ATIC

Ravindra, V. Ph.D.
Principal Scientist (Plant Physiology)

Gajanana, T.M. Ph.D.
Principal Scientist (Agricultural Economics)

Upreti, K.K. Ph.D.
Principal Scientist (Organic Chemistry)

Sudha Mysore Ph.D.
Principal Scientist (Agricultural Economics)
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Division of Biotechnology
Akella Vani Ph.D.
Principal Scientist (Genetics & Cytogenetics) &
Head

Sreenivasa Murthy, D. Ph.D.
Principal Scientist (Agricultural Economics)
Nita Khandekar, Ph.D.
Principal Scientist (Agricultural Extension)

Leela Sahijram Ph.D.
Principal Scientist (Plant Physiology)

Venugopalan, R. Ph.D.
Principal Scientist (Agricultural Statistics)

Mythili, J. B. Ph.D.
Principal Scientist (Plant Physiology)

Balakrishna, B. Ph.D.
Principal Scientist (Agrl.Extn)

Pious Thomas Ph.D.
Principal Scientist (Horticulture)

Narayanaswamy, B. Ph.D.
Principal Scientist (Agrl.Extn)

Ashokan, R. Ph.D.
Principal Scientist (Agricultural Entomology)

Achala Paripurna, Ph.D.
Senior Scientist (Agrl.Extn.)

Ravishankar, K. V. Ph.D.
Principal Scientist (Plant Physiology)

Chandra Prakash, M.K. Ph.D.
Scientist (SG) (Computer Application)

Manmohan, M. Ph.D.
Principal Scientist (Plant Physiology)

Reena Rosy Thomas MCA.
Scientist (SS) (Computer Application)

Vageesh Babu, H.S. Ph.D.
Senior Scientist (Biotechnology)

Reddy, T.M. Ph.D.
Scientist (Agrl.Extn.)

Lakshmana Reddy, D.C. Ph.D.
Scientist (Biotechnology)

Atheequlla, G.A.
Scientist (Agrl.Extn.)

Usha Rani, T.R. Ph.D.
Scientist (Biotechnology)

Division of Plant Genetic Resources
Ganeshan, S. Ph.D.
Principal Scientist (Genetics & Cytogenetics) & Head up
to 31.07.2016
Tripathi, P.C. Ph.D.
Principal Scientist (Horticulture)
& I/c Head w.e.f. 01.08.2016
Yogeesha, H.S. Ph.D.
Principal Scientist (Seed Technology)
Rajashekharan, P.E. Ph.D.
Principal Scientist (Economic Botany)
Anuradha Sane Ph.D.
Principal Scientist (Horticulture)
Radhika, V. M.Sc.
Scientist (SG) (Computer Application)
Kanupriya, C. Ph.D.
Scientist (Hort.)

Nandeesha, P. Ph.D.
Scientist (Biotechnology)
Project Coordinator’s Cell (Tropical fruits)
Prakash Patil Ph.D.
Principal Scientist (Plant Physiology)
Nazeeb Naduthodi M.Sc.
Scientist (Fruit Science)
(up to 18.03.2017)
Sridhar Guram Ph.D.
Sr. Scientist (Plant Physiology)
w.e.f. 18.03.2017
Central Horticultural Experiment Station, Chettalli
I.N. Doreyappa Gowda Ph.D.
Principal Scientist (Horticulture) & I/C Head
w.e.f. 08.08.2016

Senthil Kumar, R. Ph.D.
Principal Scientist (Horticulture) & I/c Head
(up to 07.08.2016)
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Sankar, V. Ph.D.
Principal Scientist (Horticulture)

Saju George, Ph.D.
Senior Scientist and Head

Priti Sonavane, Ph.D.
Scientist (Plant Pathology)
Venkataravanappa, V. Ph.D.
Scientist (Plant Pathology)

Central Horticultural Experimentation Station
(CHES), Hirehalli
Karunakaran, G.
Senior Scientist (Horticulture- Fruit Science) &
i/c Head

Chandrashekara, C. Ph.D.
Scientist (Plant Pathology)
(up to 13.09.2016)

Krishi Vigya Kendra, Hirehalli, Karnataka
Loganandhan, N. Ph.D.
Programme Coordinator, KVK

Vaisakhi K.C. M.Sc.
Scientist (Soil Science)
(w.e.f. 11.04.2016)

TECHNICAL STAFF
Division of Fruit Crops
Prakash, B., M.Sc. (Org. Chem.)
CTO (Lab.)

Muralidhara B.M., M.Sc.
Scientist (Fruit Science)
w.e.f. 15.11.2016
Central
Horticultural
Experiment
Station,
Bhubaneswar
Hari Shankar Singh, Ph.D.
Principal Scientist (Agricultural Entomology) &
Acting Head w.e.f. 05.11.2016
Gobinda Chandra Acharya, Ph.D.
Principal Scientist (Horticulture)
Sudhamoy Mondal Ph.D.
Principal Scientist (Plant Pathology)

Ravindra Kumar, Ph.D.
ACTO (Lab.)
Division of Vegetable Crops
Umashankar, B.E., B.Sc. (Ag)
ACTO (Lab.)
Nage Gowda, N.S. M.Sc. (Ag)
STO (Farm)
Lakshmipathi, Ph.D.
ACTO (Farm)

Petikam Srinivas, Ph.D.
Senior Scientist (Plant Pathology)

Rangaiah, M.
TO (Field)
(up to 31.05.2016)

Kundan Kishore
Senior Scientist (Horticulture)

Sanna Manjunatha
TO (Field)

Sangeetha, G. Ph.D.
Senior Scientist (Plant Pathology)

Division of Floriculture and Medicinal Crops
Lakshmipathi
STO (Field)

Deepa Samant, Ph.D.
Scientist (Hort.)
Ponnam Naresh, M.Sc.
Scientist (Vegetable Science)
Meenu Kumari, M.Sc.
Scientist (Hortculture)
Kishor Kumar Mahante
Scientist (Fruit Science)
Krishi Vigyan Kendra, Gonikoppal, Kodagu

Idiya, H. K.
TO (Field)
Cheluvaraju, V.
TO (Field)
Vamana Naik,D.
TO (Field)
Lokesha A.N.
TO (Field)
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M.S. Nataraju
TO(Field)
Division of Post Harvest Technology & Agriculture
Engineering
Nagappa
ACTO (Lab)
Reddappa, K., B.Sc., PGD (FT)
ACTO (Lab.)
Dayananda, P.
TO (Mechanic)
Mahanthesh, P.T.
TO (Mech.)
Dharma Naik
TO (Lab.)
(up to 31.03.2017)
Division of Plant Pathology
Salil Jalali, M.Sc.
CTO (Lab)
Balasubramanian, K. B.Sc.
TO (Lab.)
Division of Entomology and Nematology
Sujatha, A. Ph.D.
CTO (Field)
(up to 04.09.2016)

STO (Lab.)
Jyothi V. Divakar, M.Sc.
STO (Lab.)
Gopala, D.
TO (Field)
(up to 30.06.2016)
Division of Social Science and Training
Dakshinamoorthy, V. M.A., M.Phil (Econ.)
CTO (Lab.)
(up to 31.03.2017)
Thippeswamy, S. MCA
ACTO (Computer Lab)
Lakshmisha, R. M.Sc. (Ag)
STO
Venkateshwar Rao, R.
TO (Projection)
Annu M.
TO (Field)
Division of Plant Genetic Resources
Shetti, D.L., M.Sc. (Agril. Ento.)
ACTO (Lab.)
Division of Biotechnology
Chandrashekhara, S.C. M.Sc.
ACTO (Lab.)

Lokesh, C.
STO (Field)

Madhusudhana Rao, B. M.Sc.
STO (Field)

Siddaveeraaradhaya, H.C.
TO (Field)

Venkateshaiah, S.
TO (Field)

Division of Plant Physiology and Biochemistry
Bujji Babu, C.S., M.Sc. (Biochem.)
CTO (Lab.)

Prioritization, Monitoring and Evaluation Cell
Janmay Jai Deveshwar. M.Sc. (Plant Physiology)
CTO (Field/Farm)

Tapas Kumar Roy, M.Sc.
CTO (Lab.)

AKMU
Jayasankar, N. MCA
STO (Computer Operator)

Jayaram, H.L., M.Sc., PGD
CTO (Lab.)
(up to 31.05.2016)
Mazhar Jamil, B.Sc.
ACTO (Lab)
(up to 30.09.2016)

Krishananda, S.
TO (Computer Lab)
Library
Shankara Prasad, K.V. M.Sc.
ACTO (Lib.Sci.)

Qazi, S.M., B.Sc.
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Photography & Artist Cell
Rajendra Astagi M.F.A.
STO (Artist)
Chandrashekaraiah, K. B.Com.
TO (D.R.A.)

Varadarajachary, K.V.
TO (Mech.)
(up to 17.12.2016)

Medical and Paramedical
Mandakrantha Bhattacharya, MBBS, DLO
CTO (Medical)
Farm Management
Pandey, R.N. M.Sc. (Ag.)
CTO (Farm)
Works Unit
Bhanu, A. M. Tech. (Const. Tech.), PGDBA

Central Horticultural Experimentation
(CHES), Bhubaneshwar, Odisha
Singray Majhi, B.Sc. (Ag.), Dip.(CA)
TO (Lab.)

Station

Central Horticultural
(CHES), Hirehalli
Varadarajachary, K.V.
TO (Mech.)
w.e.f. 18.12.2016

Station

Experimentation

Paramesha H.C.
TO (Field)

CTO (Engg.)
Harish, K.M., B.E.
STO (Civil)

Krishi Vigya Kendra, Hirehalli, Karnataka
Jagadish, K.N., M.Sc. (Agril. Extn.)
ACTO (Field)

Mahishi, V.K.
STO (Elect.)

Ramesh, P.R., M.Sc. (Agri.)
ACTO (Field)

Lakshmana Kanthan, A.
TO (Turner)

Prashanth, J.M., M.Sc. (Hort.)
ACTO (Field)

Narendra, S.
TO (Elect.)

Hanumanthe Gowda, B., M.Sc. (Pl. Path.)
ACTO (Field)

Jagadeesh Kumar, D.N.
TO (Elect.)

Radha R.Banakar, M.Sc. (Home Sci.)
ACTO (Lab)

Manjunath, R.
TO (Welder)

Somashekhar, Ph.D
ACTO (Field)

Transport Section
Siddaram G. Kalashetty, B.E. (AE)
STO (Transport)

Parashuram, H.D.
TO (Lab.)

Nagaraj E. Kodekal
TO (Mech.)

Jyothi Appu Naik
TO (Lab.)

Sunder Raj, G.
TO (Driver)

Krishi Vigya Kendra, Gonikoppal, Karnataka
Devaiah, K.A., M.Sc., (Hort.)
CTO (Field)

Finance and Accounts
Chandra Kumar Chitrala. M.Sc. (Computer Sci.)
STO (Lab. Tech- Computer)
Central Horticultural Experimentation
(CHES), Chettalli, Karnataka
Swathy, P. B.
TO (Lab.)

Prabhakara, B., M.Sc. (Ag.)(Hort.)
ACTO (Field)

Station

Suresh, S.C., Ph.D
ACTO (Field)

Veerendra Kumar, M.Sc. (Ag.)(Hort.)
STO (Field)
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Padmavathy, M.K., M.Sc.
STO (Lab)
ADMINISTRATION AND ACCOUNTS
Main Institute, Hesaraghatta, Bengaluru
Administration
Harakangi, G.G.
Chief Administrative Ofﬁcer
Das, J.N.L.
Senior Administrative Ofﬁcer
R.G. Ramesh
Administrative Ofﬁcer
w.e.f. 02.11.2016
Malay Bisht
Administrative Ofﬁcer
w.e.f. 15.11.2016
Mohana, G.
Assistant Administrative Ofﬁcer
Anasuya, N.
Assistant Administrative Ofﬁcer
Kalai Selvi, N.
Assistant Administrative Ofﬁcer
(up to 04.07.2016)
Lokanatha, B.
Assistant Administrative Ofﬁcer

Tittu Kumar, K.B.
Assistant Administrative Ofﬁcer
Hemaprabhu, R.
Assistant Administrative Ofﬁcer
w.e.f. 09.06.2016
Shailaja R. Prasad
Assistant Administrative Ofﬁcer
w.e.f. 23.07.2016
Ofﬁcial Language Cell
Jagadeesan, A.K.
Assistant Director (Ofﬁcial Language)
Finance and Accounts
Rina Pattnayak
Assistant Finance & Accounts Ofﬁcer
(up to 23.07.2016)
Central Horticultural Experimentation
(CHES), Chettalli, Karnataka
Administration

Station

Mohan, C.M.
Assistant Administrative Ofﬁcer
Central Horticultural Experimentation
(CHES), Bhubaneswar, Odisha
Administration
Rina Pattnayak
Assistant Finance & Accounts Ofﬁcer
w.e.f. 24.07.2016
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19. Meteorological Data
19.1. ICAR-IIHR, Hesaraghatta, Bengaluru
Month

Temperature
(oC)

Relative Humidity
(%)

U.S.W.B. Class ‘A’
Pan Evaporation
(mm)

Mean wind
speed (km/h)

Rainfall
(mm)

Max.

Min.

07.30 hrs. 14.00
hrs.

April 2016

37.60

24.00

71.67

43.60

6.16

3.65

0.00

May 2016

35.77

22.42

72.23

37.81

5.36

4.14

93.90

June 2016

30.83

20.00

80.53

40.00

3.14

5.86

130.40

July 2016

29.23

20.55

78.10

49.97

3.38

6.37

174.20

August 2016

27.55

21.19

78.84

57.84

3.57

5.23

16.50

September 2016 25.33

20.97

79.63

55.73

2.70

3.91

58.00

October 2016

26.84

20.36

65.81

43.16

4.70

2.28

15.20

November 2016 26.57

19.10

63.70

34.07

4.33

2.02

9.00

December 2016

27.33

17.40

74.81

43.03

3.44

2.75

62.00

January 2017

28.61

16.32

72.71

36.16

3.80

2.21

0.00

February 2017

27.30

14.95

54.60

24.65

5.76

2.50

0.00

March 2017

34.00

18.00

66.30

41.80

6.20

2.90

26.35

19.2. CHES, Chettalli
Month

Temperature (0C)
Max.

Min.

Relative Humidity
(%)
Max.

Min.

Wind speed
(km/h)
Max.

ET (%)

Rainfall
(mm)

Min.

April 2016

32.76

20.20

89.55

23.04

8.88

1.84

3.18

0.00

May 2016

30.93

19.87

88.80

26.29

6.00

2.27

2.60

82.50

June 2016

27.93

18.64

89.24

44.96

6.62

2.23

2.59

410.30

July 2016

25.38

21.00

84.07

63.69

7.84

1.46

2.33

68.50

August 2016

25.81

21.84

83.04

60.11

5.87

0.97

2.39

157.90

September 2016

26.71

22.55

78.74

25.02

5.72

0.90

2.48

60.35

October 2016

26.23

22.62

76.22

41.62

5.53

0.89

2.50

57.40

November 2016

22.83

19.37

80.47

33.37

7.39

1.59

2.53

66.30

December 2016

26.35

17.32

86.83

38.16

7.16

1.41

2.48

58.5

January 2017

27.63

17.23

87.74

39.70

7.88

1.45

2.41

0.00

February 2017

31.49

9.26

98.49

20.70

5.56

0.00

0.00

0.00

March 2017

32.47

10.21

97.01

26.92

5.33

0.00

0.00

21.50

19.3. CHES, Bhubaneswar
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Month

April 2016
May 2016
June 2016
July 2016
August 2016
September 2016
October 2016
November 2016
December 2016

Temperature
(0C)
Min.
26.7
26.2
26.2
25.8
25.8
25.4
22.8
18.2
15.1

Max.
40.7
38.2
34.2
31.8
31.1
31.9
31.9
30.0
29.7

169

Relative
Humidity (%)

Wind speed
(km/h)

Rainfall
(mm)

60.6
70.2
83.8
89.1
91.5
81.3
81.3
67.8
65.8

20.0
15.0
8.2
9.2
8.0
6.2
4.1
2.0
2.4

21.0
63.0
192.0
318.0
385.0
245.0
125.0
62.0
12.0
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