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Cover page illustrates (1) Grapevine of Medika, a hybrid
developed at the Centre (2) Preserved juice from Medika,
(3) Distinguished visitors enjoying the fresh Medika juice
served at sale counter, (4) Spray dried anthocyanin

P extracted from Medika juice in powder and capsule form.
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PREFACE

Repeat of extreme events like hailstorm and
untimely rains were not reported during harvesting
season 2015-16. Hence, record production of grapes
(2827000 MT) and record export of table grapes
(84000 MT) were reported this year. In spite of record
production, major collapse of market rates was not
noticed and farmers got good returns. This has again
projected robust nature of Indian grape industry. Export
of table grapes, long distance marketing within country,
production and cold storage of dry grapes, complement
each activity to avoid collapse of rates.

So far grape export in Europe was taking advantage
ofexclusive window during April and May. But in recent
years, export of grapes starts from December onwards
and in fact early export get better returns. During last
season India exported table grapes to 77 countries, out
of which only 21 countries are EU countries, while
rest of 56 countries include countries from South East
Asia, Gulf, Africa, South America, Russia, China, etc.
We must note that more than 95% of our grape export
belong to single variety i.e. Thompson Seedless. If our
export needs to be sustainable, we need variation in
our varieties. Variation in colour, and shape of berries,
aroma, etc. may play important role. In coming years,
ICAR-NRCG will have to play important role in
introducing new varieties in table grapes.

Under tropical conditions use of growth regulators
is needed to produce bold berries of more than 16 mm
diameter. Excess use of growth regulators, substantially
reduce palatability of grapes which affect the consumer
acceptability adversely. Varieties that need less or no
growth regulators will be thus advantageous. However,
till we get new varieties, extension activities to optimize
the use of growth regulators in Thompson Seedless will
be of importance.

Even though during last season highest export of
table grapes was recorded, we are highly concerned with
the fact that 12.3% of the samples were rejected due to
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non-compliance of MRL, by our RMP. Further, many
samples, which were cleared for MRL compliance,
had detection of more than 5 agrochemicals residues
below MRL. These number of detections might have
increased due to use of highly sensitive equipments
for analysis. However, it has been observed that unlike
old organophosphorus pesticides, new generation
pesticides are less toxic. They dissipate below MRL
within 7-8 days but remain detectable more than 60-
70 days after application. Production of pesticide
residue free grapes during March-April was much
easy because for these grapes fruit pruning is taken
after October, when possibility of rain is very less and
risk of diseases and insect pests is very minimum. But
production of grapes during December to March, fruit
pruning has to be done during September, when most
grape growing areas get rains and pest risks are very
high. This means in coming years we need change in
our strategy for plant protection, especially in use of
type of agrochemicals.

ICAR-NRCG has done considerable progress
in developing varieties resistant to downy mildew,
evaluating ecologically low profile agrochemicals
and biocontrol agents for management of diseases and
insect pests and in developing strategies for reducing
pesticide resistance. It is hoped that with the help
of the results of these research we will be able to
develop required strategy for disease and insect pest
management and make grape production sustainable.

Irrigation water is very critical input as most grape
growing area is restricted to low rainfall zone. Many
vineyards, especially in Sangli and Solapur districts,
get irrigation water from long distances during January
to June. For optimum use of water, the Centre has
developed irrigation schedule based on pan evaporation
rates, and has incorporated water saving technologies,
such as use of sub-surface irrigation, mulching etc.
During 2015-16 research-cum-demonstration trials to
fine tune these technologies on farmers’ vineyards were
successfully conducted in drought-prone areas in Jat and
Palsi, where more than 30% water saving over farmers’
practice was demonstrated. Initiation of research on
new technique called partial root zone drying (PRD)
may help further saving of irrigation water. In coming
years, these research-cum-demonstration trials will be
conducted in Nasik area also to reduce excess use of
water.
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With initial success in use of online location
specific weather information based advisory on disease
management, [CAR-NRCG has now developed similar
advisory system for management of nutrition, irrigation
and insects and mites. The technologies are in the
process of validation on farmers’ vineyards. Very soon
we are expected to bring all these advisories on single
platform to make it complete viticulture advisory.

During last year the Centre has prepared spray dried
anthocyanin powder from grapes of our new hybrid
Medika. These anthocyanins have shown antioxidant
and anti-cancerous properties in initial experiments. Its
formulation in capsule has been planned. Extraordinary
recovery of about 4.0g anthocyanin/kg grapes has
shown promise in the technology. In future years we
are likely to take up more research to develop products
from grapes with anti-oxidant and anti-cancerous
properties.

Guidance and encouragement by Dr. S. Ayyappan,
Ex-Secretary (DARE) and Director General (ICAR)
and Dr. N.K. Krishna Kumar, Dy. Director General
(Horticultural Science) is highly appreciated. Without
their support the progress made was not possible. We
heartily welcome Dr. Trilochan Mohapatra as our new
Director General and expect his valuable support and
guidance.

I take this opportunity to extend our sincere thanks
to all the members of RAC and IMC.

WA
®

(@€, |rad |/ S.D. SAWANT)

ﬁ%{-‘fﬁﬁ / Director
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BRIBRY ARIA
EXECUTIVE SUMMARY

ICAR-National Research Centre for Grapes, Pune
was established in January 1997 to undertake mission
oriented research to address the issues related to grape
production and processing in India.

Research is being carried out under broad areas
of genetic resource management and biotechnology,
production technologies, plant health management and
postharvest technology and value addition. Besides
institutional research programs, several externally
funded projects are also in progress. The Centre
undertakes consultancy services and contractual
research related to mandate. The research achievements
made during the year are summarized below.

CONSERVATION, CHARACTERIZATION AND
UTILIZATION OF GRAPE

The facility for pollen conservation was established
and pollens of 287 accessions were preserved. To
strengthen germplasm for source of disease resistance
and berry characters, 13 accessions were imported
from USDA, USA. IC numbers were obtained for 241
germplasm accessions. Presently 292 accessions have
IC numbers.

100 grape accessions were characterised based
on 15 qualitative and 20 quantitative traits. Large
variation was observed among accessions for these
traits. Positive correlation was observed for the traits
contributing to berry and bunch characters.

Multi-locational evaluation of four potential grape
varieties was continued for the second year. Among
table varieties, as compared to higher bunch loads, a
bunch load of 40 bunches/vine and 30 bunches/vine
at Pune (10’ x 6’ spacing) and Nasik (8’ x 5’ spacing)
respectively was found suitable for obtaining quality
grapes in Manjari Naveen, whereas for A18/3 a bunch
load of 60 bunches/vine at Pune (10’ x 6’ spacing)
and 30 bunches/vine at Nasik (8 x 5’ spacing) was
optimum. For juice variety Medika, a bunch load of
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100 bunches/vine and 70 bunches/vine under Pune
and Nasik condition respectively were found suitable
for obtaining good quality fruits suitable for juice
preparation. In Kishmish Rosavis White, a raisin
variety a bunch load of 80 bunches/vine at both the
locations was optimum. Among six raisin varieties,
Kishmish Rosavis White among white seedless and
Black Monukka, among seeded coloured varieties had
highest acceptability score.

Field evaluation identified Cabernet Sauvignon,
Tempranillo and Petit Verdot among ten red wine
varieties and Riesling among nine white wine varieties
as the most suitable under Pune condition.

GENETIC IMPROVEMENT OF GRAPE

67 field planted progenies of SV12375 x Thompson
Seedless were screened in vitro and in field against
downy mildew pathogen and were also analysed
with five microsatellite markers for RPV3 locus. Co-
segregation analysis of genotype — phenotype data
will be used to identify resistant progenies for further
evaluation. In an attempt to develop new markers
for different QTL regions for downy and powdery
mildew, grape genome sequence was analysed and
microsatellite regions were identified in QTL RPVI,
RENI and RUNI regions.

Breeding for naturally loose bunches and bold
berries was initiated by crossing Red Globe with
Manjari Naveen and A18/3.

Pathway analysis of 370 differentially expressed
genes under salt stress identified several pathways
including metabolism and regulation, cell function,
hormone response and biotic and abiotic stress etc.
that were affected by salt stress. Expression analysis
of 15 genes in own root and grafted vines at different
time of salt stress showed variable pattern of genes
expression. Microsatellite regions were identified in 32
genes and 12 polymorphic microsatellite markers were
identified for their subsequent use in breeding. Root
RNA sequence data was analysed and large number
of differentially expressed transcripts were identified.
Degradome analysis identified several miRNA target
site suggesting role of regulatory role of miRNA in salt
response.
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RNA sequence based global expression analysis
of rachis, flower cluster and berry after GA, treatment
was used to identify the GA, responsive genes.
Differentially expressed genes belonged to pathways
like cell function, biotic stress, metabolism, regulation,
transport, large enzyme family, secondary metabolites,
transcription and cell response etc. Expression of 16
genes was validated at different stages and time points.
Microsatellite regions were identified in 16 GA,
responsive genes and 7 polymorphic microsatellite
markers were identified for their subsequent use
in breeding program. Expression analysis of four
homologous GA responsive genes in five genotypes
with differential response to GA application revealed
varied expression pattern suggesting genotype specific
mechanism for GA response.

Transcriptome analysis of heat stress in Fantasy
Seedless vines under varied irrigation regime identified
large number of heat response genes. Further data
analysis will help in understanding the interaction
of heat and moisture stress at molecular level and
identification of multiple abiotic stress response genes.

DEVELOPMENT AND REFINEMENT OF
PRODUCTION TECHNOLOGIES FOR
ENHANCING QUALITY, PRODUCTIVITY AND
SUSTAINABILITY IN GRAPE

Field evaluation of different rootstocks for table
varieties Fantasy Seedless and Red Globe indicated
better performance of 110R and 140RU for Fantasy
Seedless and Dogridge and Salt Creek for Red Globe
in terms of growth, yield and berry quality. Among
wine grape varieties, Cabernet Sauvignon grafted on
110R and 1103P and Sauvignon Blanc grafted on 110R
and Fercal performed better in terms of yield, berry
composition and wine quality.

In Cabernet Sauvignon, a planting density of
1361 vines/acre (spacing 8°x5’) and training on miniY
system was found to be suitable for optimum yield and
juice composition for good quality wines.

In Fantasy Seedless, pan evaporation based growth
stage wise irrigation schedule with 262.4 mm of
irrigation along with rainfall (691 mm) produced yield
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on par with highest treatment (332.3 mm). However
subsurface irrigation (141.2 mm) and partial rootzone
drying (PRD, 197.7 mm) resulted in highest water use
efficiency indicating importance of these techniques
under low availability of irrigation water.

Demonstrations of techniques for improving
water use efficiency were carried out in the farmers’
field at two drought prone locations (Jath and Palsi)
in Maharashtra in Thompson Seedless vines. Use of
subsurface irrigation and recommended irrigation
schedule through surface drip irrigation led to 46.8%
and 25.9 % savings in irrigation water respectively at
Jath. At Palsi, use of partial root zone drying (PRD)
resulted in saving of 19.1 to 26.6 % irrigation water.

In the studies on use of different sources of organic
manure, press mud compost alone or in combination
led to significant increase in soil organic carbon, as
compared to FYM, green manure and recycled pruned
biomass. Also cost: benefit ratio (1.61) was the highest
when pressmud only was used as input. Thus pressmud
can be used as cheaper source of organic matter and
nutrient.

The response of Thompson Seedless grape to
temperature and water stress was quantified. Mild
water stress (50% of recommended irrigation) during
shoot growth stage coupled with dry period during
foundation pruning season caused 26.2% yield loss.

A dynamic simulation model for growth,
development, biomass and yield of grape vines is
designed to run at daily step and to provide outputs on
phenology, growth and yield parameters taking into
account the effects of water and nutrient (nitrogen)
stresses. The phenology module was tested for its
predictive performance using last two years phenology
data from 40 farmers’ fields. This year this module
was validated as well as used for the forecast. The
simulation efficiency has been improved to R*>0.90 for
flowering, fruit set and veraison stage. Web and mobile
based decision support system (DSS) applications were
completed and made available to selected progressive
farmers for validation.

In an attempt to explore the possibilities of
extending commercial grape cultivation in non-
traditional areas in the country, surveys were
conducted in Solan, Shimla and Kinnaur districts of
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Himachal Pradesh and Bankura region in West Bengal.
In Himachal Pradesh, quality raisin preparation under
cold drying conditions and promotion of traditional
wine preparation as cottage industry hold promise.
In Bankura, promotion of cultivation of seedless
commercial varieties with suitable package of practice
needs attention. Two wild species of Vitis were also
observed in Himachal, which will be studied for their
potential as sources of desirable traits

DEVELOPMENT AND REFINEMENT OF
INTEGRATED PROTECTION TECHNOLOGIES
IN GRAPE

Three applications of simple aqueous formulations
of selected strains of Trichoderma (5x10° spores/ml)
or Bacillus (1x10% cfu/ml) to foliage or soil minimized
severity of powdery mildew disease on grapes in four
separate field trials. Trichoderma strain 5R, useful in
managing postharvest decay and enhancing the shelf-
life of grapes, was characterized and fingerprinted
based on its genomic and metabolomics profile.
Presence of P. viticola isolates resistant to kresoxim
methyl, dimethomorph, metalaxyl and cymoxanil was
seen in Maharashtra and to metalaxyl in Tamil Nadu
based on bio-assay.

No resistance was detected in population from
Mizoram. Resistance to Qol fungicide, azoxystrobin
and the DMI fungicide myclobutanil was seen in E.
necator isolates from Maharashtra and Tamil Nadu.

Albino isolate of Xanthomas campestris sp. V.
viticola was established as the causal organism of
bacterial leaf spot in grape. The bacteria was tolerant to
copper, however was sensitive to Manozeb at 500ppm.

Weather information based IMPRAS-Insect
and mite pest risk assessment and advisory system
developed at the Centre was implemented in the field
and its implementation resulted in equal protection
against different insects in both advisory and farmer’s
practice plot. Survey in infested areas indicated 26.8 and
35.2% infestation of stem borer Celosterma scabeator
in Nasik and Sangli respectively. Six bacteria isolated
from haemolymph of S. barbatum larva infested with
EPN were found to cause mortality of S. barbatum
suggesting their potential use for the management of
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stem borer. Mating behaviour, oviposition and hatching
pattern studies were conducted which will be helpful
in developing strategies for the management of S.
barbatum. The oviposition started on second day of
mating whereas the maximum oviposition was between
3-7 days after mating. The maximum egg hatching was
between 7-10 days after oviposition. 33 endosymbiotic
bacteria were isolated from S. barbatum gut and
enzyme production by these bacteria was studied to
find out their functional role in stem borer gut.

Mustard was identified as an ecofeast flowering
crop to conserve and augment the population of A.
dactylopii for an effective biocontrol strategy in the
vineyards. Among different flowering plants, the
highest percent parasitisation of mealy bug colonies
by A. dactylopii was recorded in rows planted with
mustard during flowering in January. Mustard flowers
were also found useful for rearing of Chrysoperla
under in vitro conditions. In field trial, stapling egg
cards of Chrysoperla resulted in reduction in mealy
bug colonies after two weeks.

10 bacterial isolates were isolated from the
honeydew of pink mealybug, Maconellicoccus
hirsutus, morphologically characterised and identified
at molcular level. Among four bacterial isolates tested
for their ability to attract adults of Chrysoperla,
Staphylococcus pasteuri recorded significantly higher
oviposition of Chrysoperla adults. Volatile compounds
Heptacosane, Octadecane, 1, 2-Benzenedicarboxylic
acid and Hexadecanoic acid were detected in mealybug
honeydew. Honeydew of mealybug was found to attract
its natural enemies.

DEVELOPMENT OF PRE- AND POST-
HARVEST TECHNOLOGIES FOR
PROCESSING OF GRAPES AND VALUE
ADDITION

The wines of Cabernet Sauvignon prepared using
B-glucosidase producing yeast strains VSI-1106 and
SPR was found to contain higher quantities of several
aroma compounds. 13 aroma compounds were present
only in wines produced by B-glucosidase positive yeast
strains.

The aroma compounds
methylethyl)-1,3-Cyclohexadiene

I-methyl-4-(1-
(Lemon aroma)
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and Benzeneacetaldehyde (floral and honey aroma)
were present only in wine produced by SPR whereas
propanoic acid, 2-methyl-, 1-Nonanol and 1-Decanol
compounds were uniquely present in wine prepared
with VSI 1106 and are related to release of fruity
aromas.

To improve raisin quality from Thompson Seedless
and its clone, different pre-harvest treatment including
use of GA, at different bunch and berry development
stages were used. Application of GA, improved raisin
recovery and quality. Mechanical drying at 45°C took
five days for raisin preparation and all the prepared
raisins were of uniform golden yellow in colour.

FOOD SAFETY IN GRAPES AND ITS
PROCESSED PRODUCTS

The residues of cyanitraniliprole and picoxystrobin
chemicals were found to at above the EU-MRL level
even after 90 days of sampling hence a pre harvest
interval (PHI) of >90 days was recommended for both
the chemicals in grape. Based on dissipation studies
of amectrotradin + dimethomorph, a pre harvest
interval (PHI) of 26 and 31 days was recommended
for recommended dose and double recommended dose
respectively for this compound.

This was the 13" year of the Residue Monitoring
Program for controlling agrochemical residues in table
grapes for export to the EU countries. In the season,
2015-16, a list of 42 pesticides with label claim with
CIB and RC were recommended and 186 pesticides (+
their metabolites) were monitored in all export samples.

During the season 1286 internal alerts were issued
which accounted for around 12.3% sample failure. Two
proficiency test (PT) round among the commercial
testing laboratories was organized for pesticide
residues. 5% samples (289 No.) of the total number of
export samples were analysed for confirmatory testing
at NRL.

FOOD SAFETY EVALUATION OF OTHER
AGRICULTURAL COMMODITIES

Multi-residue methods were developed for the
analysis of pesticide residues in different commodities
viz. spices, milk, egg and meat. An extraction and
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analysis protocols were developed for simultaneous
analysis of multi-class veterinary drug residues in
milk and egg. A method for pesticide extraction by
using accelerated solvent extractor technique for multi-
residue analysis of pesticides in Yam and Taro was
developed.

NEH AND TSP PROGRAM

The Centre’s NEH and TSP program is
implemented at Champhai, Mizoram. During the year a
training program on the production of quality planting
material in grapes was organised which was attended
by fifty farmers. Farmers were guide for multiplication
of virus free cuttings in mother vine block. The officials
of State Horticulture department were educated on the
maintenance of mother vines. A polyhouse was erected
and drip irrigation system installed at the model nursery
of state department of Horticulture.

PRODUCTION OF QUALITY PLANTING
MATERIAL

30540 cuttings of grape rootstocks and
commercially popular varieties were sold to grape
growers of Maharashtra, Uttar Pradesh, Karnataka,
West Bengal, Tamil Nadu, Madhya Pradesh, Gujaratand
other grape growing regions. Among the commercial
varieties, Fantasy Seedless, Kishmish Rozavis White
and Red Globe were in demand. Among rootstocks,
maximum cuttings of Dogridge were sold.

TRANSFER OF TECHNOLOGY

Several field visits were taken up by the Director
and scientists of the Centre to address the problems
reported by growers. Centre arranged stalls in
10 different exhibitions organized in Karnataka,
Maharashtra, Bihar, and New Delhi. About two
thousand visitors visited the stall of Centre during these
exhibitions. Information on various aspects of grape
cultivation including postharvest technology was made
available to the several stakeholders of grape industry
through various means of dissemination such as
organizing training programs, field visit, participating
in grape growers/association’s seminars, web advisory,
radio talks, one-to-one interactions with them at the
institutes and also displaying the information on the
Institute’s website under farmer’s corner. During the
year 778 farmers from Madhya Pradesh, Karnataka
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and Maharashtra visited the Centre to know about
viticulture and technologies developed at the Centre.

HUMAN RESOURCE DEVELOPMENT

One scientist was deputed to participate in program
advisory committee of meeting of Malayasian Palm
Oil Board as expert member. Three scientists, two
technical and one administrative staff were deputed to
different training programs for updating skill in their
field of specialisation.

REVENUE GENERATION

Revenue of Rs. 59.89914 lakhs was generated
through training, consultancy, contract research and
services, sale of planting material and farm produce.
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R
INTRODUCTION

In the nineteen years of its establishment, the
ICAR-National Research Centre for Grapes has
acquired the technical expertise and state of art
equipment to undertake mission oriented research to
resolve the problems faced by the grape growers of the
country. The small team of 15 scientists is involved in
research on all aspects of viticulture and enology. A
grape gene bank comprising of 442 collections from
India and abroad has been established. The germplasm
was characterized and a catalogue of germplasm was
prepared. The germplasm was evaluated for desirable
traits for direct commercial use or for improvement
of existing cultivars. Explorations were carried out in
Jammuand Kashmir, Leh-Ladakhand Himachal Pradesh
to collect grape germplasm. Breeding activities on a
small scale have given a cross between Flame Seedless
and Pusa Navrang which is named as ‘Manjri Medika’
with excellent juice colour and qualities. The hybrid
was well accepted by consumers and is being promoted
for its potential health benefits. Multilocational
evaluation of promising hybrids/selections viz. Manjri
Medika, A18/3, Kishmish Rozavis White is taken up
in farmers’ field and under AICRP to generate data for
their release. Another ongoing breeding program is
to introgress downy mildew resistance in Thompson
Seedless and molecular markers are being developed
for identifying downy mildew resistant progenies.
Breeding to develop naturally loose bunches with bold
berries is also initiated.

Transcriptome analysis of GA, response at rachis
elongation, cluster thinning and berry elongation has
identified stage specific gene. The identification of
molecular markers in these genes and their subsequent
use in marker assisted breeding is envisaged. RNA
sequence based transcriptome analysis has identified
several salt stress responsive genes and transcription
factors which will be useful as candidate genes for
developing stress tolerant varieties.
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GIE % @ ° IcAE hl I GHEASA] Hl GHIEH T
1| HERTY o & a9 ol &= 99 AR gad 4 5
SN &THAT SgH sl dehlehl ol Yesi= gderur o=
21 36 TR Sa et & 3 wle 9 aiged Head,
AH-T-TOS 3T IRG Heerd 6l U AT, ToradT 3R
I TAEE H GUR g

fafirr wom ufifeuafe & I wifa = awem & I
Yagd o T HEW qEHAE SR dal gig Ee W
e drfeher Aiee T & & Tewaar fuefl, s
TROTIEEEY RS &k w0 fogwE ¥ & dga U
TeEH T "ol 39 MRt & fRaml o ar § yeee ¥
foraml 1 HiEg gEAT W oeneTid T Yeed W favama
Q1 3T I TH hg h Thodl ! derdl § ¥ T 2
SR SHE ¥ gEwsial gry U Yeed i GUES %
Tord Tict 1 T |1 S0 PRI o fTg 31eh STTeRTTet!
e SR gTeeleH! qudehi i T8 i 1§ 3K 3 |
3 T W & e fhy S| g Sta- e 3
TRl § BRI Sfieskdr 37 wfor W ArefisiaHTTen
srafire yeem i awar e

ARfhIE FIFciaE % TEEH % [T qgAEd hieATe
yonelt foeRfea it M8 S foRamel Rl @ H ufevd e
Fircidg & forg 3faa et & g9 ¥ gemar
faftr gwifoa Safreme wre S8 fis difaem & foeg
TANTRY SFTAITS 3R fH-9 HifFaaRT, TS Ta1gel Ise
% foeg Ry T 3t wH aw % fou geiteenily
gfea1 1 we=H 1 T R

Long term evaluation of rootstocks for table grapes
has shown that Dogridge is suitable for drought conditions
but is unable to restrict uptake of sodium when soil and
irrigation water have high sodium content. 110R was
found more suitable for Thompson Seedless under such
conditions due to its higher Na exclusion capabilities.
Identifying rootstocks for other commercial table grapes,
Red Globe and Fantasy Seedless and wine grapes,
Cabernet Sauvignon and Sauvignon Blanc are ongoing.
The growth stage wise nutrient and water requirements
for Thompson Seedless and Cabernet Sauvignon were
worked out. These technologies can result in considerable
saving of nutrients and water and enhance nutrient and
water use efficiency in vineyards. Identification of nutrient
deficiency symptoms in farmer’s field and suggesting
appropriate nutrient applications has overcome many
problems. Demonstration trials on techniques to improve
water use efficiency are taken up in rain deficit areas of Jath
and Palsi in Maharashtra. Similarly, trials on bioregulators
have helped to generate appropriate schedules for
Thompson Seedless, Tas-A-Ganesh and Sharad Seedless
for enhanced productivity, quality and shelf life.

Understanding the disease progress under varying
weather conditions has helped to develop logical
models for disease management based on location
specific forecasted weather and vine growth stages.
This has resulted in better disease management with
less number of fungicide applications. Demonstration
of this technology in farmers’s vineyards has boosted
their confidence in weather information based disease
management and has been one ofthe success stories of this
Centre. The ongoing research has shown the possibility
of disease management using microorganisms. A
number of efficient Bacillus and Trichoderma isolates
with potential for multiple disease control have been
identified and will be taken forward for large scale
field trials. These bio-control agents have also shown
potential for management of fungicide resistance in
pathogens and pesticide residues on berries.

A multi-target insecticide strategy for management
of insect pest complex was developed which can help
farmers for right selection of insecticide based on insect
pest complex present in the vineyard. Various potential
biological agents such as Anagyrus dactylopii and
Scymnus coccivora against pink mealybug, Stethorus
rani against red spider mite and Heterorhabditis indica
against stem borer were identified.
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The evaluation of 19 wine varieties for yield,
fruits quality and quality of wine under Indo-French
collaboration has identified wine varieties suitable for
tropical conditions. Similarly evaluation of rootstocks
has identified 110R and 1103P as the most suitable
rootstocks for Cabernet Sauvignon. A fermentation
room with small fermenters was set up for making
wines from grapes.

One of the success stories of this Centre has been
the successful implementation of the residue monitoring
plan (RMP). This was the 13" year of the RMP, initiated
by APEDA, Ministry of Commerce, Government of
India in 2003-04 in collaboration through the National
Referral Laboratory (NRL) setup under this institute.
This year 29050 farms had registered for export. This
Centre updated the package of practice related to the
list of recommended pesticides and list of chemicals for
monitoring, which minimized non-compliance to the
EU-MRLs to a large extent. An overall improvement
in quality was recorded with most of the residue
detections being restricted to a few insecticides only.
NRL also established sampling and analysis protocols
for different agriculture commodities.

Concerted efforts were made to strengthen farm
infrastructure like fram machinery, establishment of
new experimental vineyards and replanting of old and
unproductive vineyards. Several economy measure like
replacement of CFL with LED lamps and procurement
of farm implements for increasing labour efficiency
were taken up during recent years.

The scientists have been actively visiting vineyards
in all parts of India and have over the years developed
excellent personal contacts with the growers, the
state agriculture department officers and other stake
holders. This has resulted in in-depth understanding
of the problems being faced by the farmers and the
industry and in resolving many of the problems based
on short and long term experimentation. Collaboration
with scientists from other research institutes and
Universities has helped in generating additional
supporting research data. The Centre is also involved
in research coordination of AICRP Centres working on
Grapes under AICRP (Fruits).

The research programs are formulated after
assessing the needs of grape industry in India. The
recommendation of Quinquennial Review Team (QRT),
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RNERT, U1eT Teed TE SR qer8 W WEReER %
ST STIHIH BT 8| T TEAT STTHIH FIEsHA 3R
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srfereer

I ITUTEH, ITUTGHRAT 3 ITAN ol JHIferd i
areft Sfeer o ek amensdt & gt & fore fiem sq@
FHIUHH 6 I AT T AHNF SFTEH |

SR H TUEHT, IcATEHhdT S IR wATied % g
IcUTEH TRl 1 T 37 MeH
4. SR T THHG T TR 1 famr 3R sied
IR TEER 3R U Taed & fou wae-qd o
-G qeh-Tenl 1 Taepma
6. ST 3TN 38k JHERA 3cdTal H @rel gea
7. &, 3cdTed I IR Al e TgH I IcATeeR
I TAIE @ 6 [T fedumehi o F9 IR Hiwe §
FuR
SRR AT o TTQ g 1 AT HIIHA ST
(dma 3R 3mgar) SR Sifaes (Fie 3R wpdt W) Hfdera
ufifeufaai # SR Icameskar guR & fou favka wme
yorrett = foerrE’ 21

Research Advisory Committee (RAC), and inputs from
other grape industry stake-holders are deliberated by
Priority Setting, Monitoring and Evaluation (PME) cell
for identifying the research priority areas. Presently
research is conducted under broad areas of genetic
Resources and improvement, production technology,
plant health management and pre and postharvest
technology. Besides seven institutional research
programmes, nine externally funded projects and four
ICAR ORP projects are in progress. The Centre also
undertakes consulting and mandate related contractual
research projects.

MANDATE

To undertake mission oriented programme
involving basic and strategic research for resolving the
major biotic and abiotic constraints affecting the grapes
production, productivity and utilization.

THRUST AREAS OF RESEARCH

1. Conservation, characterization and utilization of
grape.

2. Genetic improvement of grape.

3. Development and refinement of production
technologies for enhancing quality, productivity
and sustainability in grape.

4. Development and refinement of integrated
protection technologies in grape.

5. Development of pre- and post-harvest technologies
for processing of grapes and value addition.

6. Food safety in grapes and its processed products.

7. Improving knowledge and skill of stakeholders for
increasing area, production and quality of grapes
and sustaining its productivity.

The Centre’s flagship programme is ‘Development
of decision support system for enhancing productivity
of grapes under abiotic (temperature and moisture)
and biotic (insect pests and fungal disease) stress
conditions’.
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fa=<iT faa=UT / FINANCIAL STATEMENT

%. 9.
SI. No.

S Bl B B

10.
I1.

vire
Heads

TITIET IHR / Estt.
Charges

3 A T/ O.TA.
IJET 9/ T.A.
3901 / Equipment

e /1T

J&dhIeTd / Library
books

3 949K / Other
charges

fomtor Rt / Works
1= / Furniture
U3M / Pension

%t Total

wififer R / sTAFF POSITION

. H.
SI. No.

S Bl Bl B

SEIH 3R 9=y / Research and Management Personnel

a3k / Scientific
qeptehl / Technical

AN 3

R.E. 2015-16
AT R I
Plan Non-Plan
0.00 400.00
0.00 0.10
10.00 2.00
54.23 3.00
2.46 0.00
1.44 0.00
52.00 222.90
135.93 0.00
0.00 2.00
0.00 7.00
256.06 637.00

e
Post

JSEEeh / Administrative

gk / Supportive
%ol / Total
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LB Final Grant USRS
2015-16 Revenue
AT IR AT AT TR Fear Generated
Plan Non-Plan Plan Non-Plan
0.00 360.34 0.00 370.00
0.00 0.05 0.00 0.10
10.00 2.00 10.00 2.00
54.23 2.99 54.23 3.00
2.46 0.00 2.46 0.00
1.44 0.00 1.44 0.00
51.98 222.82 52.00 121.90
135.93 0.00 135.93 0.00
0.00 2.00 0.00 2.00
0.00 1.88 0.00 7.00
256.04 592.08 256.06 506.00 59.89914

ugt <kt &A1 / Number of posts

alk

Sanctioned
1

16
8
13
7
45

m
Filled

1
15

39

i

Vacant
0

A O H = =
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RESEARCH ACHIEVEMENTS

I. CONSERVATION, CHARACTERIZATION AND UTILIZATION OF GRAPE

IR SIS [AATUA Tae
ORRT AT

Y % G T TREw & fore gleen wenfua £ w8 |
287 TR Ufafs=i & wr det Arege | i fohw o)
YUASIY A R ufafeal &1 st

farfim forre 7qori o foru 13 iR wfafsai & wewi =
JuELiu, T UsT S T 1= fohan | foewar <
a1y fafea 1 g arferser 1 6 € T )

qrfersT 1: JUSIY, JUaY | ImTfora ufafeat &1 faavor

MANAGEMENT OF GRAPE GENETIC
RESOURCES

Pollen conservation

Facility for pollen preservation was established
during the year. The pollens of 287 grape accessions
were preserved in liquid nitrogen.

Import of grape accessions from USDA

Cuttings of 13 grape accessions were imported
from USDA, USA for the various trait of interest. The
list of accessions with trait is given in table 1.

Table 1. Details of accessions imported from USDA, USA

.49, P | SAgsa 1 AW feresft wurg = oot o
Sr. Name of variety / germplasm Exotic collection Traits
No. number
; B17 EC873363 REI ﬁ@gﬁﬁf\m /
Downy mildew resistance
5 B9 EC873364 I3 ﬁ@qﬁﬁﬁw /
Downy mildew resistance
3  E.S.9-4-74 EC873365 S 70T / Bold berries
4 Cayuga White EC873366 et fiees] fediferskar / Downy mildew
resistance
5 Lady Patricia EC873367 fora e, St wftr ok TR fiess
gfaifererdr / Loose bunches, bold berries and
downy mildew resistance
6 Remaily Seedless EC873368 R ﬁ@\qﬁﬁf\m, q38d ﬁ]@

gferifersha 3T GTR & Ufd Hesfierdr /

Downy mildew resistance, powdery mildew
resistance and tolerant to cracking
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w.49. Tre | SAgsa &1 A Toreeft worg IR oot TqoT
Sr. Name of variety / germplasm Exotic collection Traits
No. number
7 NY 65.556.5 EC873369 fora e TR TRt firess feriferskat / Loose
bunches and downy mildew resistance
8  Atoka EC873370 gt fiees] afeifeskar / Downy mildew
resistance
9  Joyous EC873371 1 fiessy wfatifererar iR g@ & ufd
TgRiied / Downy mildew resistance and
drought tolerance
10 Tetra EC873372 fora =8 3 & =W / Loose bunches and
bold berries
11 Canandaigua EC873373 fore =8 3T JER We® @5% / Loose
bunches and better shelf life
12 Mars EC873374 TR fiees, uRelt fiees ot we s
gferifereRar / Downy mildew, powdery
mildew and anthracnose resistance
13 Seyve Villard 61-339 EC873375 ot oo o TR fiess wfifeskar /

HTE 2015 H JUEST & Ifq 16 Sfafsai § 9 ik
6 Wfafsai 0 ST 37| i wfafdat S§ foa firerare,
ST 4511 R AT FMMUQ g5 IR Fe fet 4 )

JIHGIE 3Thel o MR W 241 F9¢ed Ao

I WTehaTgT TuTeTel, 713 fooeh & STTsHt 37 W fohy
M| 38 YR, Fed 292 g B o seft 37 2

SF-ged a1 i iR uaE=

(plstafafauar wr wecaaven sSrgRia™ W9 grRr
3ifrep wa ¥ faaaifea )

g H ISR 2015 H FUSEAEd T Heeqawl
SEIH T o Aq SR S5 o e, ecaned
HI ST o 1l ATH g3AT| SET 201 5-HTE 2016
% HEA HEH & GNH 100 SR FfAfe=i (arferer 2) @
35 TUT o SR R FersreRd form mm)

Loose bunches and downy mildew resistance

Of the 16 accessions imported from USDA during
March 2015, only 6 accessions were sprouted. Three
accessions viz. Leon Millot, Landot 4511 and Othello
are established and are under quarantine observation.

Allotment of IC nhumbers to grape
accessions

Based on passport data, indigenous collection
(IC) numbers were obtained for 241 grape accessions
in germplasm from ICAR-NBPGR, New Delhi. At
present, 292 germplasm accessions have IC numbers.

Characterisation and documentation of
germplasm

(Partly funded by Consortium Research
Platform (CRP) on Agrobiodiversity)

The characterization, regeneration and
documentation of grape germplasm was further
strengthened under CRP on Agrobiodiversity. During
October 2015-March 2016, 100 grape accessions
(Table 2) were characterized based on 35 traits.
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Table 2: Details of 100 accessions

U /
Purpose/Use

qw %/
Tepafirsr /
Table/Raisin

arE /
Wine

S|/

Juice

a1/ wfifa/ =
Colour @/ Seeded/

Seedless

fifsra /

Seeded
qhe /

White Hferfed /
Seedless
sfifsa /

. Seeded

T /

Coloured
serfea /
Seedless
sfifsa /

G / Seeded

White
srfea /
Seedless

; sfifsa /

ofT / Seeded

Coloured
serfea /
Seedless
sfifsa /

G, / Seeded

White
EISE
Seedless

) sfifsa /

CUP:{ / q Seeded
oloure
serfea /

Seedless

gfafs=t & 918 / Name of accessions

TAS, Arka Hans, Sundekhani, Bhokri, Pearl of Csaba, Motia,
E 2-7, Dilkush, Haitha, Armas, Coarna Alba, Rangspay White

Maruti Seedless, Crimson Seedless, Manik Chaman, Kishmish
Belyi, Early Perlette, Delight, Banquie Abad, Loose Perlette,
Clone 2A, Mint, Pusa Urvashi, Fatesca Neagra, Vijay Chaman,
Sonaka Mutant

Italian eliquena, Red Prince, Convent Large Black, Ceffer, Large
White, Khalili, Kali Sahibi, Amber Sweet, Buchland Sweet Water,
Victory, Black Muscut, Carolina Black Rose, Malagha, E 2-1,
Rebier, Gulabi, Benzuhio, Fateasca Alba, Olympia, Coarna Regia,
Cardinal, Red Ficoasca, Pierce, Choultu White, Omania Black,
Rizamat, Kishmish Moldowsky, Kishmish Luchisty, Sekerie

Fantasy Seedless, Krishna Seedless, Rose Ciotet, Kishmish
Chernyei, Venus, E 8-5, Kishmish Red, Black Seedless, Sarita
Seedless, Nana Purple, Nath Seedless

Riesling, Queen of vineyard, Fakri, Sevye Villard 23501, Sevye
Villard 12309, Sevye Villard 18402, Sevye Villard 12375, Grasa-
de-Cotenoir, Sauvignon Blanc, Seibel 9308, Babeasca Neagra,
Chenin Blanc, Semillon

Gold, Aledo

Ruby Red, Mauvrdre, Cabernet Franc, Tannat, Aliquant Bauschat,
Malvasia Bianca Devaporis, Sevye Villard 12364, Shiraz

Goethe

Julesky Muscat, Tigvosa

Neagra Vertis, Jalifari, Keonigin Der, H 516, Tslimlyanski, H 27,
Isabella

Bangalore Purple
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Table 3: Classification of 100 accessions based on 15 qualitative characters

3d sh
Sr. No.

1

10

11

12

&7

Traits
T YT % SN H
TR/ Young shoot

tip form

DI bl eTTd/Bark
peeling

oot Y Te/Peeling
flakes

BTA & e H1 T/
Under bark colour

59 felT 3/Flower

sex organ

A H&AT/IE /No.
of tendrils/ shoot

aftus wof g4 TR d/
Mature leaf teeth
shape

qUiag-a g9 A %i?l/
Petiole sinus shape
9ot 9T <ft T/ No.
of lobes on leaf

el T hl TohR/
Bunch type

el o5 HHHAT/
Bunch uniformity

e W TAE =

TT/ Anthocyanin
colouration of flesh
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These accessions were categorised based on 15
qualitative traits (Table 3).

TfTeha IO et TTaeat it v
Number of accessions with categorized trait

49 (sig/Closed), 44 (3Ten il g371/Half opened), 7 (T §371/Open)

49 (fer fesett §:§/N on peeling), 51 (feeft @/Peeling)
50 (79 Sat/Short strips), 28 (Ta ai/Checks), 22 (el FaH/Long strips)

65 (3h™ S\T/Creamish), 1 (T YieT/Light yellow), 31 (§shl U Light
brown), 3(31=1/ Others)

0 (7Y Male), 2 (X & 3wAferfi/Male to hermaphrodite), 82 (39afery/
Hermaphrodite), 11 (&g g%h‘m % @19 ATel/Female with upright stamens),
5 (37 11%11‘&'{ % @19 ATEl/Female with descending stamens)

5 (3rgad (2 a1 %F)/Discontinuous (2 or less)), 12 (39/Fa / Sub-continuous
(3-4)), 83 (X (4 & =1ferk)/Continuous (more than 4))

13 (@H % 31aaet /Both side concave), 31(3H1 % H&/Both side straight),
22 (1 T 3da/Both side convex), 20 (T T Added adT Tk i It/
One side concave and one side convex), 14 (T % Hi& T HT TWh 3T
a1 fi=r/Mixture of both sides straight and both side convex)

19 (q@ GaA1/Wide open), 26 (GaT1/Open), 25 (A1ST Gell/Slightly open), 22
(57/Closed), 8 (WRT 1 ofieT |1 Afd=aTe/Lobes slightly overlapping)

16 (dF/Three), 67 (4t=/Five), 17 (4= & 2Afe/More than five)

58 (feF1 The/Non-winged), 41 (FRe@/Winged), 1 (f§ ®a-T=8/Double
bunched)

34 (3784 /Non uniform), 66 (F9T/Uniform)

32 (9)gd %H T/ Very Slighly coloured), 49 (4Tg1 TH/Slighly coloured), 13

(@/Coloured), 5 (31f&r TfH/Strongly coloured), 1 (sIgd arfersk TiA/Very
strongly coloured)
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Sr. No. Traits

fieha AAETUN Telt UTarsat 6t gt

Number of accessions with categorized trait

13 HfOT &= 1 T/Berry 42 (80 dia1/Green Yellow), 10 (TTsl/Rose), 16 (@T@/Red), 3 (AT g9U/Red-

skin colour

14 sisfiadr/Seediness
Seeded)

15 HTER T8/ Woody

Gray), 8 &l &1l siTH1/Dark Red Violet), 21 (et =Tet/Blue Black)
20 (S TEd/Seedless), 11 (Feafaenda sist/Rudimentary seeds), 69 (sfsfa/

29 (Fer=1/Smooth), 27 (8 =1 &IvfE/Edged or angular), 30 (Eenm e /

shoot Striate), 14 (9RGR/Ribbed)

¥ At 20 AETCHS &0 o YR W ot e
H TS (arfereRt 4)| |t den # fREAT H oI e R
gar ot (f <0.001)| frerad R o8 TAaT & fow
TR T IR qeavETd Wid e " §&A, 100 S
I, IR amuRfial 3mear 4 foran) Afierad S3a @
foma § g il T8 waites 9t s=m| (20,21 Tt
ge@Ht § 3R waifees wfor Farg (29.02 fift) w10 w0
a9 (50.28 1) My ¥ s foran | el wRsh
(513.33 1) § | Te a9 o Ut ATk A |
ToY o o8 3R O Ucie | Ted fora (1.4 wfvr/adh)
TS 9| AT SR TS I § HEUd d&oi § 98 g9
@1 | G e ey [T A kT qiv7 oers, qior
5, T asH IR oS a9 o 1 &5t TR T

Bidt 7§ Wvifda SRR 6t el &1 ag-
T ugefa

7g =R B T SR A TRt (Afse, wiwd 4,
T18/3 R HTSH) % Tg-TAFA Theid H1 g8 I |

3 foreml a1 an v, FRmfie o S@ 3w % fa
ATher TR |

TSI %l 3R fhed

1 AT % ST 1 foremi wett T 3R U1 /3
fafim o1 wR % ey # gfg, U9 3R wfer e %
e steeem fopam )
Hiorl I8+

HisHl T4 o fow gor aftfeafaai |, 10x6 Fe 3@
AT 3R SIS W TweAtHd Aq13T J 40, 60, 80 3T 100

1 T YR @1 71| T |/ 30, 40, 50 3R 60 T
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These accessions were also categorized based
on 20 quantitative traits (Table 4). All the traits
differentiated these varieties (P < .0001). Maximum
differentiation was observed for the bunch compactness
trait followed by number of berries/bunch, 100 seed
weight and volatile acidity. Maximum peduncle length
was recorded in Rizamat. Highest berry diameter was
recorded in Sundekhani (20.21 mm). Olympia was
recorded with maximum berry length (29.02 mm) and
10 berry weight (50.28 g). Bunch weight was highest
(513.33 g) in Kali Sahebi. Most compact bunch was
recorded in Pearl of Csaba, whereas loose bunch
was observed in Loose Perlette with 1.4 berries/cm.
Correlation was observed for the traits contributing to
berries and bunch characters. Highest correlation was
observed between berry diameter with berry length,
berry weight, bunch weight and seed weight.

MULTI-LOCATIONAL PERFORMANCE
OF SHORT LISTED POTENTIAL GRAPE
VARIETIES

This was the second year of multi-locational
evaluation of grape varieties, Medika, Manjri Naveen,
A18/3 and KR White. These varieties were evaluated
for different purposes like table, raisin and juice.

Table grape varieties

Two table grape varieties Manjri Naveen and
A18/3 were studied for growth, yield and berry quality
in relation to different bunch load.

Manijri Naveen

Under Pune conditions, a bunch load of 40, 60, 80
and 100 was maintained on vines grafted on Dogridge
rootstock spaced at 10 x 6 feet. While at Nasik, a bunch
load of 30, 40, 50 and 60 bunches/vine was maintained
and vines were spaced at 8 x 5 feet.
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At both the sites, average bunch weight was highest
with the minimum bunch load. In Pune condition, average
bunch weight was 405g while it was 463g in Nasik
condition. A decrease in bunch weight was recorded
with the increase in number of bunches/vine. Increased
bunch load also resulted in reduced berry weight, berry
diameter and berry length. Similar trend was observed
during 2014-15 also at both the sites. Though the
estimated yield per acre was maximum in highest bunch
load at both the sites, however berry size in terms of
berry diameter and length was less. At minimum bunch
load, estimated yield was 11.76 t/acre and 15.11 t/acre
at Pune and Nasik respectively. Considering the size of
berries, this yield is acceptable. TSS:acidity ratio is an
important factor for consumer’s acceptance. TSS:acidity
ratio of 29 and 25.79 was recorded at minimum bunch
load at Pune and Nasik. Based on two years data, a
bunch load of 40 (0.67 bunch/ft*) at Pune and 30 (0.75
bunch/ft?) at Nasik was found suitable for obtaining
quality grape in Manjri Naveen variety.

A18/3

Under Pune condition, the bunch load of 40, 60,
80 and 100 was maintained on Dogridge grafted vines
spaced at 10x6 feet while under Nasik condition, 30,
40 and 50 bunches/vine were maintained at a spacing
of 8x5 feet. The bunch weight was reduced with the
increased bunch load. At Pune, average bunch weight
of 360.4 g was recorded in bunch load of 40 bunches/
vine. At the same bunch load, bunch weight was 370.5
g under Nasik condition, while it was 400 g at a bunch
load of 30. Expected yield was the least in minimum
bunch load and the highest in maximum bunch load.
However, berry diameter, berry length, TSS was
statistically decreased and acidity increased at higher
bunch load. In Pune conditions, acceptable TSS: acidity
ratio of 32.2 was obtained when 60 bunches/vine were
maintained. At this bunch load, estimated yield was
15 t/acre and berry diameter (17.51 mm) was found
under the limit of acceptance. Under Nasik condition,
at the crop level of 30 bunches/vine, estimated yield
was 12.45 t/acre. The berry size in terms of diameter
and length was also highest at this bunch load level.
The acidity: TSS ratio was found to be 27.28 which is
considered good for table grapes. Based on two years
data on berry quality and yield, bunch load of upto 60
bunches/vine (1 bunch/feet?) under Pune condition,
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and a bunch load of 30 bunches/vine (0.75 bunch/ft?)
under Nasik condition is suitable for A18/3.

Juice variety
Medika

In Pune, the trial was repeated for second year on
grapevines grafted on Dogridge and spaced at 10x6
feet with the bunch load of 40, 60, 80 and 100 bunches/
vine, while at Nasik, 40, 50, 60 and 70 bunches/vine
were maintained on Dogridge grafted vines, spaced
at 8x5 feet. The maximum estimated yield of 15.21 t/
acre and 16.65 t/acre was recorded in Pune and Nasik
respectively from the maximum bunch load. The TSS
was 16.18 and 17.20 °B and acidity was 7.14 and 7.74
g/l from both the locations at maximum bunch load.
These values are suitable for juice having good blend
of sugar and acidity. Based on peak area response in
HRLC-MS, phenolics and anthocyanins contents
were more at 80 bunches/vine as compared to other
treatment. In last year’s experiment, which was the
first year of the yield, retention of 40-60 bunches/vine
in Pune and 40-50 bunches/vine in Nasik conditions
was found suitable. However, considering the yield
and biochemical constituents of grape berries obtained
this year, the bunch load of 80-100 bunches/vine and
70 bunches/vine under Pune and Nasik condition
respectively were found better for this variety.

Raisin grape variety
Kishmish Rosavis White (KR White)

The bunch load of 40, 60 and 80 bunches/ vine
was maintained on the vines of KR White grafted on
Dogridge rootstock at a distance of 10x5 feet in Pune
and 8x5 feet under Nasik conditions. Maximum yield/
vine was estimated from highest bunch load i. e. 80
bunches in both the conditions. However, the TSS
values were lowest at increased bunch load.

The raisin recovery is directly related to TSS
content of berries. Maximum TSS was found in load of
40 bunches/vine and raisin recovery (26.88% at Pune
and 26.55% at Nasik) was also the highest. However,
since the grape yield was significantly higher in 80
bunches/vine, it is recommended to delay the harvest
to achieve appropriate TSS to obtain higher recovery of
raisins. In previous years also, retension of 80 bunches/

1)
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vines performed better than other treatments. Based
on two years data, retension of 80 bunches/vine is
recommended for both Pune and Nasik conditions.

EVALUATION OF RAISIN VARIETIES AT
FARMERS FIELD

Six raisin varieties grafted on Dogridge rootstock
were evaluated at Farmer’s field during 2015-16. The
vines were planted at a spacing of 9x5 feet trained to
Y trellises. Uniform cultural practices were followed
during foundation and fruit pruning.

The data on vegetative growth parameters, yield,
quality and raisin recovery was recorded. Significant
differences were recorded for growth parameters.
Higher shoot length of 113.75 cm was recorded in
Sundekhani Seedless while the lowest shoot length
was in Kishmish Rosavis (79.75 cm). The data on
yield related parameters is given in table 5. Number
of bunches/vine varied significantly from 25.50 in
Sundekhani Seedless to 43.75 in KR White, suggesting
better fruitfulness in KR White.

The berries in KR White were medium in size with
15.25 mm diameter than the bold berries (19.25 mm)
in Ribier. The higher number of bunches/vine resulted
in highest yield per vine in KR White (17.83 kg) as
compared to other varieties whereas variety Sundekhani
Seedless was found to be the low yielder (12.50 kg).

Highest raisin recovery

R, WA Hieaw IR
qEITETd hAR Sg1Ee ° ITH
fermfirer =0t fem (e 1))
ofiF foremi § 9, s e
$ frufs o el
@R e 3, e,
frufir wift it o=
wiFfn w1 =M § @ g,
ferwifirer s % forg sheTm
sg3e fohem, adam it forem
ATHE Hiei® 1 W/
BCiRd

Overall Acceptability

Black Monukka

Kishmish Rozavis

KR White

(26%) was also recorded in
KR White. In organoleptic
test, among white seedless

Calculated acceptability

varieties, raisins from
Merbein  Seedless  had
highest acceptability

Merbein Seedless

score followed by KR
White (Figure 1). Among
coloured varieties, raisins
from Black Monukka
had better acceptability.
Considering the yield,
quality, raisin recovery and
acceptance by consumer,
the variety KR White can

Sundekhani

Tt 1: fafir forei @ dom fermfire 1 3fozmmel wdemn =i

Figure 1: Organoleptic score of raisins prepared from different

be an alternative to present
Thompson Seedless for
raisin purpose.

varieties
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Table 5: Yield performance of raisin varieties at farmers’ field
e /AT oitEd TEST Wit sEE e FFar  Iu/erar femwrfuer
Bunches/  =wm (wm)/  (Fwft)/  (Gem)/  (m/eR)/  (fmm)/  wfw/
vine Average Berry TSS (°B) Acidity Yield/vine Raisin
bunch wt. diameter (g/) (kg) recovery
(2 (mm) (%)
HIR 8Ee / KR 43.75 407.50 15.25 23.75 6.00 17.83 26.00
White
T deaw/ 39.25 375.00 15.75 23.75 5.95 14.72 25.98
Merbein
Seedless
W gﬁgﬁg/ 25.50 490.00 17.50 23.75 5.98 12.50 25.50
Sundekhani
Seedless
fepurfireT T/ 40.75 355.00 15.50 23.75 5.88 14.47 25.03
Kishmish
Rosavis
R/ Ribier 26.25 495.00 19.25 23.50 5.80 13.00 24.33
Sk gERT / 31.00 455.00 17.25 23.50 5.73 14.11 24.03
Black Monukka
CV. % 2.72 2.54 4.02 2.18 2.24 4.55 0.604
L.S.D. 5% 1.41 16.49 1.01 0.77 0.19 0.99 0.23
Significance NS
yRdT gRR2UAET & Sust 31 ToTaIT STANDARDIZATION OF WINE VARIETIES
. FOR YIELD AND QUALITY WINE UNDER
ar3 & forg arseT fhil 1 AT rehiepvoT INDIAN CONDITION
ATl aTS Bred Red wine varieties

10 AT T foRedl ol 391 TR TUra] A9EUe) &
T stiehera forem | weft foremi et Srumud 22-23 Ofw
& TR W dlel T HUHe, Ufie at, uelt, Sheld Wik
IR fomet o swufera Fuawg 130 T & fyem (R 2)
3q: ¥ ol fope §1 FRifeR ameA TR T WY SRR
3R 99 ¥ Jiaad™ deY 7, T8l el a1 s %
T BI& R & #ioT 1 TefieRar € St @1 =Ead

Ten red wine varieties were evaluated for yield and
quality parameters. All the varieties were harvested on
attaining TSS of 22-23°B. Varieties Tempranillo, Petit
Verdot, Merlot, Cabernet Franc and Cinsaut achieved
desired TSS in 130 days (Figure 2) and thus are early
maturing under Pune conditions. As the wine quality
is inversely related to berry size and weight, small
sized berries are preferred for obtaining good quality
wine. The minimum 100 berry weight was obtained
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in Cabernet Sauvignon. The acidity level of juice of
all varieties except Petit Verdot was within desired
range (6 to 8 g/l). The juice pH was also within limit
of 3.4 to 3.6 except Syrah where it was 3.67. Phenolic
composition of berries at harvest was studied and
higher quantity of phenolic compounds were recorded
in Tempranillo (61.07 mg/l) followed by Petit Verdot
(56.95 mg/l) whereas the lowest phenolic compound
was recorded in Cabernet Sauvignon (13.12 mg/1).
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Figure 2: Days taken for harvest and growing degree days for red wine grape varieties

A § A I FATfE A FeAS (13.03%) H
off fSrEreRT STFERw "t (12.8%) = foram (afetent 6) 1 ame
AT 3.47-3.51 o = o1, ST Sorehiesrefia uftfearfaat
T ared it fEorRar &1 Tohdeh ®1 € 94 o 3Tehel & TR
W, g0 i aRfeafEl & fau e e, Saufe o
gfee =St U 2|

A arsd fad

T ghg ared Rl w1 IuS, TUEE, St9 TR
TEeA IR T TUrEl Wevel % foIu stk TR |
31 Toremi o gehraret, {for ot Targfim srret foredt oft
(fert 3)1 37 ST TRt & Uehel o ot stmawares feift feqi
# T 1280.61 off| HEHl sAr § Haltsw Tes /o
(34.20) 9 FEe IO HAGS (61.6) IR TATLHTR
(42.77) 3 foren Safer T weT (16.5) ® o1 I @&
=qFan off, S 39 foRem o g1 aieafe § 9 3usTes gn
T Tohd 2|

The highest ethanol content was obtained in wines
of Caladoc (13.03%) followed by Merlot (12.8%)
(Table 6). The pH of wine ranged from 3.47 to 3.51
which indicated the stability of wines produced under
tropical conditions. Based on two years data, Cabernet
Sauvignon, Tempranillo and Petit Verdot are suitable
wine grape varieties for Pune conditions.

White wine varieties

Nine white wine varieties were evaluated for yield,
fruit quality, biochemical composition and wine quality
under Pune condition. Riesling and Gewurtztraminer
were early to harvest (127 days) as compared to other
varieties (Figure 3). The required degree days for
harvest were 1280.61 for both these varieties. Bunches/
vine were highest in Sauvignon Blanc (34.20) followed
by Colombard (61.60) and Gewurtztraminer (42.77)
while Gros Manseng produced less bunches (16.50)
indicating low yielder under Pune condition.



-,

|=::
3
|CAR - NRC FOR GRAPES ANNUAL REPORT 2015-16  wecc
arfereT 6: dTer arge fHvi & TUraT ATUES
Table 6: Wine quality parameters of red wine varieties
- = HfeTeh arret AT STreAdT
ferem / Varie £l (n/=)/ J N
ty . o (/=) / (/=) /
Total Acid (g/l) pH  Ethanol (%) X X
Malic Acid (g/) VA (g/)
o/ Syrah 4.10 3.46 12.80 1.80 0.21
&4 / Cinsaut 4.40 3.50 12.50 2.30 0.23
wHersteh / Caladoc 4.80 3.49 13.03 2.40 0.25
4191 / Grenache 4.20 348 12.74 1.90 0.28
ﬁ?jfiﬂaﬁ / Niellucio 4.30 3.51 12.73 2.60 0.30
2agfAet / Temperanillo 4.40 3.45 12.60 3.00 0.25
ufez @t/ Petit Verdot 4.30 3.50 12.67 3.60 0.22
et / Merlot 4.20 3.48 12.85 2.19 0.27
ard itk / Cabernet 4.90 3.50 12.39 2.59 0.34
Franc
had 1A / Cabernet 5.30 3.47 12.69 2.51 0.29
Sauvignon
C.V.% 3.60 1.62 0.57 5.02 6.28
L.S.D at 5% 0.28 0.05 0.07 0.12 0.02
HrefeRat / Significance o o O e S
I Days to harvest O GDD
145 —1 1500
140 1450
o 135 1400 é
':: 130 B0 8
g s 1300 g
(S
120 1250
115 1200
Riesling Grewarztramlner GrosMesang Muscat Sauvignon Chenin Viognier Vermentino
Early maturing Mid maturing Late maturing

ot 3: Wi AT ST B P e ¥ e R sl o % R foft R e

Figure 3: Days taken for harvest and growing degree days for white wine grape varieties
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Gros Manseng, Riesling and Gewurtztraminer
recorded lower yield in comparison to other varieties
studied. Riesling and Gewurtztraminer recorded less
berries with lower 100 berry weight indicating small
berry size which is a desirable trait. The berries of
Riesling and Gewurtztraminer contained TSS of
24.0°B in comparison to Gros Manseng where it was
only 22.35°B. The acidity ranged from 6.0 to 6.76 with
the maximum values in Gewurtztraminer. The juice
pH of Gros Manseng was minimum (3.01) while the
maximum pH was noted in Viognier (3.72). The pH of
wines was within the limit and the minimum pH was
noted in wine made from Vermentino variety (3.07).
The wine of Riesling was recorded with pH value of
3.23. The data of two years evaluation confirmed the
suitability of Riesling variety under Pune condition.

BREEDING FOR THE DEVELOPMENT OF
MARKER ASSISTED SELECTION (MAS)
TECHNIQUE FOR DOWNY MILDEW
RESISTANCE IN SEEDLESS GRAPE VARIETIES

The crossing programme was continued with three
parental combinations (Seyve Villard (SV) 12364 x
Thompson Seedless (TS), SV12309 x TS, Carolina
Black Rose (CBR) x TS). A total of 170 inflorescences
were used for crossing.

At present 115 progenies of CBR x TS and 149
progenies of SV x TS are maintained in the field. Total
67 F1 progeny of Sevye Villard 12375 x Thompon
Seedless were screened in vitro and in field for downy
mildew resistance as per UPOV rating. Distribution
of progenies under different ratings resulted in a bell
shaped curve indicating additive gene effect for the
trait (Figure 4). These hybrids were analysed with five
microsatellite markers for RPV. The cosegregation
analysis of phenotype and genotype data is in progress.

In addition to RPV3 locus, primers were designed
for other major QTL RPV1 located on chromosome 12
of the grape genome. Based on the positions of known
markers VMC8G2 and VMC1g3.2 on the counting, 10
new primers were designed for RPV/ locus. Primers
were also designed for powdery mildew resistance
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Figure 4. Response of F1 progenies against downy mildew pathogen
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QTLs RUN1 and REN1 locus. RUNI and REN1 loci are
located on chromosome 12 and 13 respectively. Based
on the information on reported markers grape sequence
was used to search new microsatellite regions. 10 new
microsatellite primers were designed for each locus.

BREEDING FOR NATURALLY LOOSE
BUNCHES AND BOLD BERRIES IN GRAPES

Crossing was carried out for the traits bold berries
and loose bunches using common female parent Red
Globe. Two crossing combinations were carried out.
The number of inflorescence crossed were 50 for RG x
Manjri Naveen and 100 for RG x A18/3.

FUNCTIONAL ANALYSIS OF SALINITY
STRESS RESPONSE IN GRAPEVINE

This project involved RNA sequence based
transcriptome analysis of leaf and root tissue of salt
stressed grapevine. Analysis of RNA seq data identified
a large number of differentially expressed genes.

Pathway analysis of 370 differentially expressed
genes under salt stress revealed that several pathways
viz. pathways belonging to primary metabolism,
secondary metabolism, transcription, photosynthesis,
cell function, cellular response, regulation, RNA protein
synthesis, autophagy and proteosome were affected by
stress. Besides other genes, expression of 59 genes
coding for transcription factors varied across three time
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points (Figure 5). These TFs belonged to AP2, WRKY,
MYB, ABI, bHLH, NAC and HB classes. Several
genes involved in the metabolism and regulation of
auxin, gibberellin, abscisic acid, jasmonic acid and
salicylic acid were upregulated post salt treatment.

ot 5: fafire ek wfteres s & deiy

Figure 5: Heat map of differentially expressed transcription factors
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Based on the expression level and functional
categorization 45 genes were selected for realtime
PCR analysis. Expression of 15 selected genes was
determined in own root and grafted vines at different
time of salt stress. Variable pattern of genes expression
was observed in own root and grafted vines (Figure 6).

In an effort to identify molecular markers in salt
stress responsive genes, microsatellite repeats were
identified in 32 genes and primers were designed in
their flanking sequences. These primers were screened
with 15 genotypes. All the 12 primer pairs tested so far
were found to be polymorphic (Figure 7).
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Figure 6: Expression profile of selected genes in own root and grafted vines
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Figure 7: Identification of microsatellite markers for salt stress
responsive genes
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Root RNA sequence data was analyzed for
differential expression. Data in table 7 indicated
that a large number of transcripts were differentially
expressed at each time point. The differentially
expressed transcripts were functionally categorized
and major GO terms were identified.

In an attempt to study the role of regulatory miRNA
in salt response, RNA from 6h and 7day samples were
subjected to degradome analysis. At 6h, 19 miRNA
target sites and at 7 days, 203 miRNA target sites were

detected. Further data analysis is in progress.

qrferd! 7: S8 § daur ufaae ufifhar wawy
J1fea grfdee

Table 7: Differentially expressed transcripts in
root in response to salt stress

g A T[IeE | 319 W[eieE giafshee
fog Zrafshte Up-regulated
Time | Down-regulated transcripts
point transcripts
6h 453 180
24h 381 271
7days 131 548

UNDERSTANDING RACHIS AND BERRY
ELONGATION IN RESPONSE TO GA,
APPLICATION IN THOMPSON SEEDLESS
GRAPES THROUGH FUNCTIONAL GENOMICS

RNA seq based global expression analysis of
rachis, flower cluster and berry after GA, treatment
was used to identify the GA, responsive genes and
understand the mechanism of GA; action at different
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Figure 8: Expression of GAI1 in five genotypes
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stages of berry development. Analysis identified 114
genes at rachis stage, 302 genes at flower cluster stage
and 332 genes at berry stage, to be either up- or down-
regulated in response to hormone application. These
genes belonged to different pathways like cell function,
biotic stress, metabolism, regulation, transport, large
enzyme family, secondary metabolites, transcription
and cell response etc. Based on expression profiling
and pathway analysis 35 genes were selected for
validation. Expression of 16 genes was validated at
different stages and time points.

Expression of 4 GA responsive candidate genes
(GAIl, GID1B, XTH and SCL28) identified based on
homology search, was analysed at three stages in five
genotypes (Cabernet Sauvignon, Sauvignon Blanc,
Manjri Naveen, Red Globe, and Fantasy Seedless).
These genotypes were selected considering their
differential response to GA application. The expression
pattern of four genes varied across five genotypes.
Gene GAIl was found to be downregulated at three
stages in four genotypes, however upregulated in red
globe at flower cluster stage (Figure 8).

T 9: e, wfforamefier Sfi9 4 dfefieifthen e 1 we=m
Figure 9: Identification of polymorphic markers in GA,
responsive genes

Microsatellite regions were identified in genomic
sequence for 16 selected genes and their upstream and
downstream sequence and primers were designed in
flanking regions. Primers for 10 genes were screened
in 21 genotypes and seven primers were found to be
polymorphic (Figure 9).

TRANSCRIPTOME ANALYSIS OF HEAT
STRESS IN FANTASY SEEDLESS GRAPEVINES
UNDER VARIED IRRIGATION REGIME

Pune experienced heat wave conditions during first
week of May 2014. In an effort to understand the heat
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stress response of grapevines and effect of irrigation
level on plant response to heat stress at molecular
level, leaf samples were collected at 7.45-8.15 AM and
3.30-4 PM on 5-6" May 2014 from Fantasy Seedless
vines which were under differential irrigation schedule.
The air temperature was 26-27 °C during morning
and samples at 8 AM were taken as control. The air
temperature reached >37 °C at 11.00 AM, thus the
samples collected at 4 PM were under heat stress for
atleast 4 hours. Samples were collected from vines
under recommended irrigation (T1-100%), 75% (T2),
50% (T3) and 50% with sub surface irrigation (T4). The
samples were subjected to RNA seq based transcriptome
analysis. Differential expression analysis identified a
large number of differentially expressed genes (DEGs).
The number of DEGs was 739, 673, 562 and 579 in T1,
T2, T3 and T4 respectively. Of these 277 genes were
common in all the treatments (Figure 10).

The data was also analysed to identify the genes
involved in moisture stress by comparing genes
expression of control vines of T2 (75% irrigation), T3
(50% irrigation) and T4 (50% irrigation with SS) with
T1 (100% irrigation). The number of DEGs was 1, 32
and 29 in T2, T3 and T4 respectively. Further analysis
to understand the interaction of heat and moisture sress
at molecular level is in progress.

o 10: 301 T % d8d Sgsil I o ARG
Figure 10: Venn diagram of DEGs under heat stress
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EVALUATION OF ROOTSTOCKS FOR
GROWTH, YIELD AND FRUIT COMPOSITION
OF TABLE AND WINE GRAPES

Performance of Fantasy Seedless grafted
on different rootstocks

Fantasy Seedless table grapevines grafted on
three different rootstock (140Ru, Dogridge and 110R)
were evaluated along with own rooted vines for
growth, yield and quality parameters.

Significant differences were recorded for pruned
biomass. Own rooted vines exhibited less vigor in
terms of lowest pruned biomass of 1.54 kg/vine while
Dogridge grafted vines exhibited higher biomass.
Data in table 8 indicated that the number of bunches
were the highest in the vines grafted on 110R (40.44)
followed by 140Ru (39.56) while minimum bunch
load was recorded in own rooted vines (28.27). The
highest bunch weight was recorded in Dogridge
grafted vines (251.0 g) followed by 140Ru grafted
vines (243.40 g). Hundred berry weight was also
higher in 140Ru grafted vines (342.60 g). Berry
diameter was maximum in Dogridge grafted vines
(17.32 mm) followed by 140Ru grafted vines (17.26
mm) while own rooted vines exhibited lowest berry
diameter of 15.80 mm. The vines grafted on 110R
produced the highest yield of 9.79 kg/vine followed
by 140Ru (9.11 kg) while own rooted vines recorded
the lowest yield of 4.34 kg/vine. Considering the
bunch yield and quality parameters, the vines grafted
on 110R and 140Ru performed better.

Performance of Red Globe grafted on
different rootstocks

Red Globe grapevines grafted on Dogridge, Salt
Creek, 140Ru and 110R were evaluated along with own
rooted vines for growth, yield and quality parameters.
It was observed that the vines grafted on Dogridge
exhibited the highest pruned biomass of 1.60 kg
followed by 1.45 kg in 110R grafted vines. Number of
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Table 8: Yield related parameters in Fantasy Seedless grafted on different rootstocks

HTEa FeA- T HOUSST/
HeTdwd T (W) AT
Rootstocks Av. bunch wt (g) No. of berries/
’ 8 bunch
140318 /140Ru 243.40 91.60
ST /Dogridge 251.00 126.40
11031 /110R 242.80 120.20
THTd /Own Root 169.00 69.60
CV% 2.12 2.09
LSD at 5% 6.64 6.42
TR /Significance o ok

(1.45 form) o foram| 1103 W waAfid Tareti § Toat
Tt /A (25.31) e off e sga i W
FHeAWd A@ri (22.01) TR SeIfer @ferd oaret o
TS G /A1 T8 FH (17.36) off | qTfcrsht 9 o 3Tmhei
I woha oo 2 o et W afia aransti & sftad Test
S Had SATET (350,80 UT) AT AT Fe A (284.0 UT)
e aareti | o) fafve qerg=al § wftn g /rest
T e faear off wa Afeekaw wftT g /Test S
(74.20)  oft TERT STFE Hiee sk (72.20) 7 T
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100 W 7w wfor cd (fef) o s ()
(3mm) Berry length Berry diameter

100 berry wt. (g) (mm) (mm)

342.60 22.56 17.26
317.00 22.72 17.32
319.40 21.36 16.50
283.80 20.94 15.80
4.57 1.20 0.98
9.11 0.37 0.22

bunches/vine were more on 110R grafted vines (25.31)
followed by Dogridge (22.01) while the own rooted
vines produced the least number of bunches/vine
(17.36). The data in table 9 indicated that the average
bunch weight was the highest in Dogridge grafted
vines (350.80 g) and the lowest in own root (284.0 g).
Number of berries per bunch varied significantly
among the different rootstocks and the highest number
of berries/bunch was recorded in Dogridge (74.20)
followed by Salt Creek (72.20).

arferat 9: AT Feg=dl WR Fafdd XS TG BT SUS AFES] & forg ugei

Table 9: Performance of Red globe grafted on different rootstocks for yield parameters

S TeB AW () o e/ e
Rootstocks Bunch wt. (g) Berries/ bunch
T@feta/ Own Root 284.00 65.60
SIS/ Dogridge 350.80 74.20
glee hish/ Salt
Creek 315.20 72.20
14031y/ 140RU 307.20 65.20
11031/ 110R 290.20 61.40
CV% 1.45 6.43
LSD at 5% 5.95 5.84

ksk

rdeRar/Significance

*

100 wioT gt () wivr e (Rrft)  wfor = (fodt)
100 berry wt (g)  Berry length (mm) Berry dia (mm)
515.40 21.30 19.59

549.20 22.48 21.22

509.20 21.20 20.14

491.80 19.69 19.08

569.80 21.24 19.92

3.53 0.85 0.65

25.01 0.24 0.17

* * sk
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Among berry quality parameters, the highest berry
diameter (21.22 mm) was recorded in Dogridge grafted
while the lowest berry diameter was recorded in own
rooted vines (19.59 mm). TSS was highest in 110R
grafted vines (18.30 °B) followed by 140Ru (17.54 °B).
Yield per vine was recorded highest in Dogridge grafted
vines (7.57 kg) and the lowest in own rooted vines
(5.0 kg). Based on three years data on growth, yield
and berry quality, Salt Creek and Dogridge are the most
suitable rootstocks for Red Globe.

Performance of Sauvignon Blanc grafted
on different rootstocks

Sauvignon Blanc, a white wine variety, grafted
on seven different rootstocks (SO4, 1103P, 110R,
Dogridge, Salt Creek, Fercal and 140Ru) was evaluated
for growth, yield, quality and fruit composition. This
was the first year of observation.

Days to harvest were 131 in 140Ru, Salt Creek and
110R rootstock grafted vines and 138 days in remaining
rootstocks (Figure 11). The vines grafted on 110R and
Fercal produced maximum number of bunches of 44.53
and 44.35 respectively while Dogridge grafted vines
produced minimum number of bunches (32). Average
bunch weight varied from 86.68 g in Dogridge to 140
g in 140Ru grated vines whereas the yield per vine
was the highest in 110R grafted vines and the lowest
in Dogridge grafted vines (2.1 kg). Fruit composition
of Sauvignon Blanc grafted on different rootstock was
studied. It was observed that acidity in the berries at
harvest ranged from 3.56 g/l in 140Ru to 6.60 g/l in
1103P grafted vines. Juice pH ranged from 3.20 in SO4
to 3.53 in 110R grafted vines.
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Figure 11: Growing degree day requirement and duration to harvest in
Sauvignon Blanc grafted on different rootstcoks
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Considering the quality, yield and biochemical
composition of grape berries, Sauvignon Blanc grafted
on 110R and Fercal performed better than other
rootstocks.

EVALUATION OF ROOTSTOCKS FOR
GROWTH, YIELD, FRUIT COMPOSITION
AND WINE QUALITY OF CABERNET
SAUVIGNON GRAPES GROWN IN PUNE
REGION OF INDIA

Cabernet Sauvignon, a red wine variety grafted on
eight different grape rootstocks (110R, 101.14MGT,
SO4, Gravesac, 140RU, Fercal, 1103 P and Dogridge)
was evaluated for growth, yield, fruit quality and wine
parameters.

The grapes were harvested after attaining TSS of
23 to 23.50 °B. Significant differences were recorded
for days to harvest fruits of Cabernet Sauvignon
grafted on different rootstocks. The days for harvest
on different rootstocks were ranged between 136 to
144 days (Figure 12). Accordingly, the rootstocks
were categorized into early (SO4, Gravesac), medium
(Dogridge, 1103P, 101.14MGT and 140Ru) and late
(Fercal and 110R). The vines grafted on 1103P rootstock
produced maximum number of bunches/vine (88.95)
followed by 110R (85.72) while the Dogridge grafted
vines produced minimum (56.50) bunches/ vine. The
minimum average 100 berry weight (63.73 g) was
recorded in vines grafted on 1103P while maximum
berry weight was recorded in 140Ru.

Days to harvest === GDD
146 1480
144 - 1460 %
it / i)
g 142 V4 —1 1440 8
T / =)
< 140 — 1420 @
[e) / o
b o
£ 138 —1 1400 £
> =
©
g —/ S
136 — 1380 =
(U]
134 — — 1360
132 1340
S04 Gravesac  Dogridge ~ 1103P  101.14MGT  140RU Fercal 110R
Rootstocks
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Figure 12: Growing degree day requirement and duration to harvest in Cabernet Sauvignon grafted on different rootstcoks
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SIS AT 101. 14THSIE 9 SHeAtHd erareti § feran
39 (4.01 3T 4.02 Topu /<ran shwar:) off Fafer stferspan
3UST 6.50 ToRUT/AAT 110N FeAfHd Aarsti & ITH g8 off)
@ H ik Tverar 14037 oft FSrgeRt STgaoT 11037
g fomam T (qnfereRt 10) | BTeAifeR, Tft HerEdl § ST
1 T e Hm & fidt @1 W™ 101.14THSET 5
@ fie" a8 9 o1 (3.45), ik I8 Afeshad 11034
(3.64) H o1 3N A W FHaAwad aaredt 3 (3.63)
THeRT ATE fohaT| | T8 MW 55% (TH3T4) - 64.95%
(1409) o off| fafya gog=ai @ ww ameq § dieg,
STEAAT 37 AT A W Wk ST <@ T AT i
o % H@ag H gergedi 11037 3 11037 3 Ig®
yeuH feRa|

The vines grafted on Dogridge and 101.14MGT
recorded the lowest yield (4.01 and 4.02 kg/vine
respectively) whereas the highest yield of 6.50 kg/vine
was obtained from vines grafted on 110R. Juice acidity
was maximum in 140Ru followed by 110R (Table
10). However, all the rootstocks showed acidity level
within the acceptable range. Juice pH was the lowest
in 101.14MGT (3.45) while it was the highest in 1103P
(3.64) and Fercal grafted vines (3.63). Juice recovery
ranged from 55% from SO4 grafted vines to 64.95%
from 140Ru grafted vines. The wine prepared from
different rootstocks showed significant differences for
pH, acidity and ethanol content. The rootstocks 1103P
and 110R performed better in relation to wine quality.

arferat 10: fafs Jerg=di R Fafda dav WiAH1 & S UET TGS

Table 10: Juice quality parameters in Cabernet Sauvignon grafted on different rootstocks

TR Eic L) rverar droe ELNi] @ wife
Treatments TSS Acidity pH arerdr/ VA Juice recovery
il /Fercal 23.750 6.38 3.63 0.09 58.25
SRS /Dogridge 23.250 6.13 3.60 0.10 63.45
w34 /SO4 23.600 6.15 3.61 0.08 55.00
110HAT/110R 23.600 6.68 3.53 0.08 59.25
g /Gravesav 23.525 6.13 3.61 0.08 57.50
1103491 /1103P 23.350 6.45 3.64 0.10 60.25
101.14THSIET /101.14MGT 22.825 6.15 3.45 0.09 61.25
14031 /140 Ru 23.100 6.70 3.53 0.09 64.95
CV% 2.770 2.16 2.46 32.68 3.73
LSD at 5% 0.950 0.20 0.12 0.04 16.49
ek Significance NS * * NS ok

3 T o TSI o IR W, 1103 T 11039
qerg=di W AT hele "I Aqrat = 3o, AT urer,
|0 TTEAT ST aTeA T TUTE % SAgal YevH TR

Based on two years data on yield, berry quality,
berry composition and wine quality Cabernet
Sauvignon grafted on 110R and 1103P rootstocks
performed better.
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STANDARDIZATION OF CULTURAL
PRACTICES TO INCREASE QUALITY YIELD OF
WINE GRAPES

Standardization of planting density in
relation to wine quality in Cabernet
Sauvignon

Cabernet Sauvignon grafted on 110R rootstock
was trained to mini Y trellises with three different
planting densities (2722, 1815 and 1361 vines/
acre). The observations on growth, yield and quality
parameters were recorded. Pruned biomass was higher
in planting density of 1361 vines/acre as compared to
higher density. Number of bunches/vine (53.56) and
yield (4.69 kg/vine) were also maximum at this planting
density. Number of berries/bunch was the highest in
1361 vines/acre (113) and the lowest in 2722 vines/
acre (96.86) planting density. The differences for TSS
and acidity were non-significant. Juice pH ranged from
3.38in 1361 vines/acre to 3.78 in 2722 vines/acre.

Considering the growth, yield and quality
parameters, the planting density of 1361 was found to
be optimum for Cabernet Sauvignon.

Standardization of training system in
Cabernet Sauvignon

Cabernet Sauvignon vines grafted on 110R
rootstock was trained to three different training
systems (mini Y, Kniffin and VSP). The observations
on growth, yield and quality parameters were studied.
It was observed that higher pruned biomass of 1.13 kg/
vine was recorded in kniffin trained vines followed by
Mini Y (0.64 kg/vine) and VSP (0.54 kg/vine).

Early bud sprouts after fruit pruning was achieved
in mini Y (9.14 days) while very late in in kniffin
trained vines (13 days). Yield per vine was the highest
in mini Y trained vines (563 kg/vine) the lowest in
kniffin trained vines (3.59 kg/vine). The differences
for average bunch weight, seeds per berry and fruit
quality parameters were non-significant. Considering
the growth and yield parameters, vines trained to mini
Y trellise performed better.




.
8

W3- ¥1.31.37, . arfifen wfrdee 2015-16

IR & g uR wféra @<t @
qAMTg

I Higad ddIsli W TATEdsh T=sTed o J9TE
T AL FH & U uh IRfyen ghieqor |, aqret i
BE URAT ol TATECSh § 3TTeBed fohaT T, STelfeh sTeh
GfeRal Rl G T T 11 WS 2015 | 2016 il IS TH
TS I eI foma |

YT BITE & GH, BEE o 45 T a1¢ ak Geil
T AAHAT W ATeSIGd AT Hl qoH H IcdsH ALl
®Y O Al 97| Bl ©es & 90 faT we, ek
FATeBTEd AT | ATk 3cas o1l B8 & 30 T =
wifece STresed adreti § 1k siactaq o1l 9% yafd
BeTs o 90 feq e ae S W&, wTeifer I8 3rede o
BeE & 90 T aIg aok vl w1 fava st raneT
T arfers oft, AfhT B8 & 105 a7 =g sFT=Ifeq qen
AT TeBIed et d st oft| SATesed a
TATTESS ATBTICd ATl | hell e STaedl W avig=q
T Uk ded It 35AH T 9 ot

g S Wew % AUA fRY U e %
IR W, o DT5 & HITH & SNF TAlieeeh ITesiied
darelt o AEvIHRal § 20% FH fFEE o fean
T TR qAT Jhg ST & HAER W, IFATSICA
st w1 e 1 g3 i s W f&faa e m)
ATeBIfed Aaisti sl U Arsiied dAdiet H IcdsiA
# @ mdF 'Y G AfE oft, Tl B IR F AqIE
At o Tt fodi o efactas ot st W off| oot ste
foya (-em), ®eE & 30 e =g ARG ot ¥
refes Y W 1Y off, wifeT B8 & 45 3 60 foT o1e
e X off| Bl BerE % 75 AR 90 fed wme uol wia
e sTsTica daret § 3= sl g3 off| I8 TIT Tohd @
fop wenfeess 3T=ated & dgd fo=mE S ° 9¥te S=d
ST Hehdl ®| IHTeBIed qAT TATECSh ATeaiied aarsti §
o0 STEYT TR IUig= UINeh ded Al 8aW wa W ofi|
IS qAT WA IT<BTfad AT hi 39T § areleh
SR & |

e STTeslied aaretl # Sl fieies] #1 Jeh
T o1 Afh sTsIfed ararett ® 39 <@n m (fa 13)1
wTfece e & e ueed fieres] w1 fidems 10.30-
22.85 o1 STelfoh TATEC o STeX I8 6.35-10.05, T T
AR Al % GRH W TR TR Hiem qaigEe farl
3TeR R e wepdHTTRt % Trd fegewa fahu mu)

EFFECT OF PROTECTED CULTIVATION ON
GRAPEVINE PERFORMANCE

In a preliminary trial to study the effect of plastic
cover on Thompson Seedless vines, six contiguous
rows of vines were covered with plastic while rest of
the rows were kept open. The vines were covered with
plastic from May, 2015 onwards till harvest in 2016.

During foundation pruning stage, transpiration rate
was significantly higher in the open vines as compared
to plastic covered vines till 45 DAP. Howeverat 90 DAP,
it was higher in plastic covered vines. Assimilation
rates were significantly higher in plastic covered vines
at 30 DAP. The trend continued till 90 DAP though it
was not significant. Leaf water potential (-bars) was
higher in open vines till 90 DAP, but at 105 DAP, the
values were at par in open and plastic covered vines.
Petiole nutrient content at bud differentiation stage
were at optimum levels in both open and covered vines.

Based upon the observations during foundation
pruning season, the irrigation water requirement during
the fruit pruning season in covered vines was reduced
by 20%. Open vines were irrigated at recommended
irrigation level based upon crop growth stage and
pan evaporation. Transpiration rate continued to be
significantly higher in open vines than the covered
vines, while the assimilation rates were on par at all
the days of observation after fruit pruning. The leaf
water potential (-bars) was significantly higher in the
open vines at 30 DAP but was on par at 45 and 60 DAP.
However at 75 and 90 DAP, the leaf water potential
remained higher in the open vines. This clearly showed
that a substantial saving in the irrigation water could
be made when the vines are raised under plastic cover.
Petiole nutrient content at flowering stage were at
optimum levels in both open and plastic covered vines.
The harvestable yield of open and plastic covered vines
did not differ significantly.

No incidence of downy mildew was observed in
the vines under plastic cover but the open vines showed
the incidence of downy mildew (Figure 13). The PDI of
powdery mildew inside the plastic sheets ranged from
10.30 — 22.85 while that of outside the plastic ranged
from 6.35 — 10.05. Seven sprays of recommended
fungicides were given during the experimental period
based on disease incidence and weather forecast report.
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Figure 13: Appearance of disease in open vines (left) but healthy vines under plastic cover (R)
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With respect to incidences of thrips, mealybug
and red spider mites; no significant difference was
observed between open and plastic covered vines
during foundation pruning. However, during fruit
pruning significantly less thrips and berry scarring was
observed in bunches of plastic covered vines.

STANDARDISING IRRIGATION SCHEDULE
FOR FANTASY SEEDLESS VINES RAISED ON
110R ROOTSTOCK

The experiment was initiated in 2013-14 with five
treatments (Table 11) on vines raised under uniform
management conditions. This was the third year of
experimentation. The treatments (T1, T2 and T3) were
applied through surface drip irrigation technique,
treatment T4 was applied through subsurface irrigation
technique (SS) using PVC pipes and microtubes to
directly deliver water at 9” depth and treatment T5
comprised of partial root zone drying (PRD) technique.

Total pan evaporation and rainfall recorded during the
period was 1550.30 mm and 691 mm respectively. The
vines were not irrigated for 74 days during the period

due to rains.

The data in table 12 indicated that the treatment
T2 with 262.4 mm of applied irrigation along with
rainfall (691 mm) produced yield (20.58 t/ha) which
was on par with the highest treatment (332.3 mm) and

significantly superior over other three treatments.
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Table 11: Irrigation schedule treatments of Fantasy Seedless vines raised on 110R rootstock

ST/ Treatments*
ufera erafy I o I v \%
g e (Seré & =g fom) (Suaae  diemRE
Growth Stage Expected duration =) / PRD
(days after pruning) (subsurface
irrigation)

Sy Berg /| Foundation Pruning
3@t gfg/ Shoot growth 1-40 40 30 20 20 20
%G HIfciehl/ WS Fruit bud differentiation 41-60 15 15 15 15 15
o TTeRal 3T el shTfereRt e/ Cane 61-120

. . 15 15 15 15 15
maturity and Fruit bud development
12177 %a ®erg/ 121days - fruit pruning * 121 - 15 15 0 0 0
% B8 / Fruit Pruning
BIEE]] qr—.g; / Shoot growth 1-40 40 30 20 20 20
% ¥ 319ERUT/ Bloom to Shatter 41-55 15 15 15 15 15
HfoT gfg 3R faehm@/ Berry growth and 56-105 40 30 30 20 30
development
Ushd ¥ qeT8/ Ripening to Harvest 106- harvest 40 30 20 0 20
fasm etaar/ Rest period TS | MR Berg/ - - - - =

Harvest to foundation
pruning

*= el qHT aTdRTT ok SER W gfaerd 94 gfd % replenishment based on open pan evaporimeter

arferat 12: therft Wesaw d Sust 31k Iust qruevs] R s SU=Rl &1 9|

Table 12: Effect of irrigation treatments on yield and yield parameters of Fantasy Seedless vines

g e we swEw geEn () werrest | ST, (T

IR I (/) (faed) fordy e wean) wE (m)/ () )/
Treatments  Yield (tha)  Trrigation WUE (kg /mm of No.of o Wt @ TSS(B) Acidity (g
applied (mm)* irrigation applied) bunches

A1 T1 20.47 3323 61.6 53.50 214.91 17.90 3.90
2 T2 20.58 262.4 78.4 51.75 223.23 17.75 3.98
33 T3 17.30 197.7 87.5 51.50 189.95 17.60 3.83
A4 T4 18.57 141.2 131.5 52.00 199.87 17.85 3.85
a5 T5 18.35 197.7 92.8 49.50 207.13 17.75 4.00
SEm=+ 0.66 3.73 16.70 0.21 0.14
CD (p=0.05) 1.44 NS 36.38 NS 0.31

* 691 fiyedft 99f & a1 plus 691 mm rainfall
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T4 (subsurface) utilised least irrigation water
of 141.2 mm with highest WUE of 131.5 kg/mm
of irrigation water followed by TS5 (PRD) thereby,
signifying the importance of these techniques under
low availability of irrigation water. In fact, the yield
with T2 was only two ton more than the subsurface
treatment (T4) at the cost of 121 mm more irrigation
water.

The photosynthetic and transpiration rates
recorded up to 60 DAP were significantly lower in
the T3 compared to T1 and T2 during foundation
pruning season. However, during fruit pruning season
no significant differences were observed among the
treatments in respect of transpiration rates up to 60
DAP whereas the photosynthetic rate was significantly
lower in the T3 as compared to T1 and T2 up to 90
DAP. This difference could be due to intermittent
rains in October and November and similar schedules
at flowering stage necessitating less application of
irrigation water. Leaf water potential (-bars) was
significantly higher in T1 and followed similar trend
as per the irrigation water applied with least observed
in T3 treatment. The leaf water potential (-bar) during
foundation (Figure 14) and fruit pruning (Figure 15)
season was least in T1 and followed trend similar to
the quantum of irrigation water applied in surface drip
irrigated vines. The petiole N, P and K content of the
vines at the fruit bud differentiation stage did not differ
significantly between the treatments. At full bloom
stage, petiole N and K content was significantly lower
in T3 as compared to T1 and T2.

—8—T] —8—T2 —8—-T3 —8—T4 —=-T5

11.5
11.0
10.5
10.0
9.5
2.0
8.5
8.0
7.5
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30DAP 45DAP 60DAP 75DAP 90 DAP 105DAP 120 DAP Harvest

Leaf water potential (-bar)

Days after pruning

o 15: %l BerE o GRH Seed fEems STeR § wwifed Tt S fova
Fig.15: Leaf water potential as affected by varying irrigation
treatments during fruit pruning season
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Proline and phenols serve as osmoprotectants in
response to moisture stress. Leaf proline accumulated
significantly higher in T3, T4 and TS5 where less
irrigation water was applied as compared to T1 and T2
at 30 and 45 DAP during foundation pruning season.
Subsequently no significant differences were recorded
as the schedules were uniform across the treatments.
Likewise, Total phenols in leaf tissue also showed
significantly higher accumulation in T3, T4 and TS5
compared to T1 and T2. The leaf proline and total
phenols were highest in T3 indicating moisture stress
during foundation pruning season. During fruit pruning
season, the T1 followed by T2 had the lowest leaf
phenol and proline content at 30 DAP. From 120 DAP
to harvest, proline and phenolic contents in the leaves
were higher in T4 followed by T3. In berries, proline
content increased till harvest across all the treatments,
whereas total phenols declined with time. Significantly
higher berry phenol and proline accumulation was
recorded at 120 DAP and harvest in T4 where irrigation
was stopped from ripening stage onwards. The berry
proline and phenol content continued to remain lower
in T1 followed by T2.

TECHNIQUES TO IMPROVE NUTRIENT USE
EFFICIENCY INCLUDING FARM WASTE

Comparison of different sources of organic
matter in grapevines including recycling of
pruned biomass

Farm yard manure (FYM) was the most common
source of manure. However, in recent years its cost
has increased due to less availability. This experiment
was initiated during the 2013-14 with an objective
to replace FYM either partly or fully by utilizing the
cheaper sources of organic matter such as press mud
compost, green manure and pruned biomass in different
treatment combinations. Recommended fertigation
schedule was common across all the treatments. This
was the third year of experimentation.

Treatments involving organic sources resulted in
significant increase in petiole N, K, Mg concentration at
flowering stage and K content at fruit bud differentiation
(Table 13). The petiole potassium content was higher
in those treatments where pressmud compost was used
either alone or in combination. The press mud compost
contained 2.35% K as compared to 1.11% in FYM and
1.2% in greenmanure. However, there was no significant
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Table 13: Effect of treatments on petiole nutrient content at fruit bud differentiation and flowering stage

SUER TG ShicTehT WG Taeer qoI STaET
Treatments Fruit bud differentiation stage Flowering stage

N % P % K % N % P % K %
T1 — Recommended Fertigation Schedule (No 1.10 0.57 1.19 0.91 0.56 1.91
manure applied)
T2 — Farm Yard Manure 1.09 0.57 1.12 0.95 0.57 1.96
T3 - Pressmud 1.11 0.59 1.24 0.98 0.51 2.16
T4 - FYM + Pressmud 1.09 0.59 1.20 0.95 0.52 2.14
T5 - FYM + Pressmud + Pruned biomass + 1.08 0.57 1.18 0.99 0.57 231
Green manuring
SEm+ 0.05 0.03 0.04 0.02 0.03 0.10
CD (p=0.05) NS NS 0.09 0.04 NS 0.22

difference with respect to yield, TSS, acidity etc. The
soil organic carbon has accumulated significantly in
the treatments where organic sources have been added.
Among the organic sources, pressmud compost alone

e wE 2.35% oft| e, 3w, fuEed, ST
rrfe o 1S Trefer STa A ol StEl Su=R H S |id o
IRl a1 Sifereh e woish w9 9 i dfed ga| fafie

FE e Jdl § W, IH T 3ehel AT HIISH - THATSTH
3TN A U Sk e | wrefer guw R (o 16)1

S =it o s, STel JHue Teht JET TSR T o
3G ITARH AT AT UG (1.611) ferehaw o frgept
FTTEROT THATSTA (1.58) 3 Foram| 39 wiomi 3 wka feam
o5 JHTE FEIRC 3Tl AT TIISH H T Hreieh qad o
HId & &9 T AT 9 dedl o (o0 SEAHT ToRaT ST T 2

or in combination has significantly improved organic
carbon over FYM treatment (Figure 16).

Amongst the organic sources, the cost-benefit
ratio was the highest in the treatment where pressmud
only was used as input (1.61) followed by FYM (1.58).
These results indicated that pressmud compost alone
or in combination can be used as a cheaper source of
organic matter as well as nutrients.

25—

Soil Organic Carbon(%)

T1 T2

I Harvest-2014 M Harvest-2015 [0 Harvest-2016

Treatments

T4 T5

o 16: ga1 S e W e |idl F 9

Figure 16: Effect of organic sources on soil organic carbon (%)
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To demonstrate techniques to improve
water use efficiency in grower’s field

Two trials were laid out in farmer’s field at Jath and
Palsi in Sangli District to demonstrate the effectiveness
of the techniques developed at the Centre for improving
water use efficiency in Thompson Seedless vines. The
trial at Jath was laid out during foundation pruning in
one plot, whereas at Palsi it was laid out during fruit
pruning in two farmers plot. This is a collaborative
project between ICAR-NRC Grapes and MRDBS.

At Jath three treatments viz. recommended
irrigation level based upon crop growth stages and pan
evaporation, subsurface (75% of the recommended
irrigation level) and farmer’s schedule were included.
At Palsi, recommended irrigation level based upon
crop growth stages and pan evaporation, partial root
zone drying and farmer’s schedule (Table 14) were the
treatments.

arferat 14: s wAFTHS Tl R fFAM SRV & Joea R o i a9a

Table 14: Irrigation water saving in different experimental site over farmer’s practice

TR T | Experimental Sites

Sid / Jath

gerEt 1/ Palsi I

Tt 11/ Palsi IT

Treatments (cfi/ushg) o gebrael g (cfi/Thg)  k GHES wwd (/U)o e S|
Irrigation Savings over Irrigation Savings over Irrigation Savings over
water applied farmer’s water applied farmer’s water applied farmer’s
(I/acre) practice (%) (I/acre) practice (%) (IVacre) practice (%)
o
% fis T 14,94,678 25.9 10,23,891 31.6 - --
Recommended
Irrigation level
3I9qde fo=rs
Subsurface 10,72,800 46.8 oo — -
irrigation
ftamEl / PRD --- - 12,10,208 19.1 12,69,357 26.6
fopam foramtett
Farmer’s 20,16,870 -—-- 14,97,376 --- 16,91,976 --

practice
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At Jath, the leaf water potential recorded at
three stages during foundation pruning season and at
flowering and veraison stages did not differ significantly
among treatments. This indicated that the treatments
intended for increasing water use efficiency did not
show any stress as compared to farmer’s schedule. The
petiole nutrient contents were maintained at optimum
levels between all the treatments. During fruit pruning,
a total of 10,72,800, 14,94,678 and 20,16,870 l/acre
of irrigation water was applied under subsurface
irrigation, recommended irrigation and farmer’s
schedule respectively. This resulted in a saving of
25.8% and 46.8% irrigation water respectively under
recommended and subsurface irrigation schedule.
On an average, 12-15 kg/vine grapes was harvested
under farmer’s practice and recommended irrigation,
however, higher yields of 15-20 kg/vine was recorded
under subsurface irrigation. This indicated the better
utilisation of water in subsurface treatment.

AtPalsi, in both the plots, crop conditions (visually)
did not differ among the treatments. The petiole nutrient
contents were maintained at optimum levels in all the
treatments. The quantum of irrigation water applied (I/
acre) after fruit pruning under different treatments are
given in table 14. This indicated the better utilisation
of irrigation water over farmer’s practice. At both the
sites, similar yield levels were obtained with substantial
saving in irrigation water.

PHYSIOLOGICAL DISORDERS AND THEIR
MANAGEMENT PRACTICES IN GRAPES

Impact of different agrochemicals on
sunburn in Thompson Seedless and Red
Globe grapes

Sunburn is a symptom where excess exposure to
high temperatures delays color development or degrades
pigments. Different agrochemicals viz. various calcium
compounds, silicilic acid, potassium salt of phosphorus
active etc. were applied at 80, 90, 100 and 110 days
after pruning on Thompson Seedless and Red Globe
vines to avoid sunburn. Application of potassium salt
of phosphorus @ 2g/1 alongwith paper bag coverage
to bunch was found effective to avoid 100% sunburn
particularly in Thompson Seedless grapes.
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Impact of different agrochemicals on berry
cracking in Fantasy Seedless and Flame
Seedless

The experiments to reduce berry cracking
incidence in Fantasy Seedless (ICAR-NRCG) and
Flame Seedless (Nasik) were conducted. The different
agro chemicals viz. calcium compounds, silicilic acid,
potassium salt of phosphorus active were applied at 74,
84,100 and 111 days after pruning in both the varieties.
As a preliminary observation,calcium chloride 1 %
and a combination of silicilic acid 0.2 % and calcium
chloride 1 % was found to be effective to reduce the
berry cracking in Flame Seedless. The application of
silicic acid @ 16 ppm along with calcium gluconate
and vegetable oil 0.3 % resulted in reduced incidence
of berry cracking in Fantasy Seedless.

STANDARDIZATION OF GROWTH
REGULATOR SCHEDULE FOR NEW GRAPE
VARIETIES

Standardization of PGR’s in Manjri Naveen
for improving shelf life

The experiment was carried out to standardize
PGRs to improve quality and shelf life of Manjri
Naveen. The different bio regulators (GA, and CPPU)
were applied in different concentrations at 3-4 mm
and 6-7 mm berry size. The significant results were
observed in berry size. The application of GA, @ 20
ppm + CPPU @ 0.25 ppm and application of GA, @
30 ppm + CPPU @ 0.5 ppm recorded maximum berry
length (27.83 mm and 27.26 mm).

Likewise, the maximum berry diameter (17.36
mm) was recorded with the application of GA, @ 20
ppm + CPPU @ 0.25 ppm followed by the application
of GA, @ 30ppm + CPPU @ 0.50ppm (17.22 mm).
The highest yield (7.45 kg/vine) was obtained with the
application of GA, @ 20 ppm and CPPU @ 0.25 ppm.
However, these treatments did not improve shelf life of
Manjari Naveen grapes.
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Standardization of PGR’s in Crimson
Seedless

The different treatments of bio regulators applied
at 3-4 mm and 6-7 mm berry size on Crimson Seedless
vines were evaluated for berry size and the quality
parameters. Berry size, both length and diameter
showed significant differences among treatments.
Application of GA, @ 10 ppm + CPPU @ 0.50 ppm
recorded maximum berry length (17.93 mm) whereas
control recorded the minimum berry length (12.03
mm). In general, application of GA, at 30 ppm + CPPU
at 0.50 ppm was found effective in producing better
berry and quality parameters in Crimson Seedless.

NEW CHEMICALS/ BOTANICALS FOR
IMPROVED YIELD AND QUALITY IN TAS-A
GANESH

The following agrochemicals were found effective
in improving yield and quality of grapes.

&Y WTET &1 9™ / Name of the ur=t / Dose gfurma / Results
agrochemical
Divya Amrut and 1-15 ml/1 Improved yield and quality parameters like
Divya Amrut- Soil Conditioner 2.5-3.5ml/l  TSS and acidity
Diamore combine (Homobrassinoloide 0.03%) 0.03% Improved yield and quality parameters like

along with GA, 40 ppm and CPPU 2ppm
Oxyflurofen 2.5%+ Glyphosate 41% SC

WRA # 3FR UG & SuGeh &A1 &l
SISO TANT gRT STerary TR
A akdfia=

Ig qiEISHT (1), STSTEUE TR 1 IWATT T SR
1 @it o T Sierary SughRaT o weTfe faar i ueEe
(ii) 7R il WAt & fIC STy ITIHAT 1 SAFeH
o foTu —Terfek Aiea i faerfea e aon (iii) S@arg
e, Sifas 3R sifw sifaw aret &st &1 fafd e
% 3ITAT o |1 YT i TS off|

MmifeTeh 3Tehgl sl ITTsHdl ol WIS TR R JeFL
R T UT § Hehford ATehel bl 39 31334 H I
F o fora weror foran |y i gemEte dmneT &

TSS and acidity

3.125-6.25 I/ha Better weed control in grape vineyard

CLIMATE BASED SPATIAL DELIMITATION OF
SUITABLE GRAPE GROWING REGIONS IN
INDIA USING GIS

This project was proposed with the objectives (i)
to identify spatial distribution of climatic suitability for
grape cultivation using GIS tools, (ii) to develop geo-
spatial model to assess climatic suitability for grape
cultivation and (iii) to delineate regions having climatic
constraints, biotic and abiotic risks.

Geographic data availability was searched and
data collected in vector and raster format was examined
for its use in the study. Vector data on administrative
boundaries of India was sourced. Data on daily district
wise normals of meteorological parameters viz.
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temperature, rainfall and humidity from IMD, Pune
was compiled in a specific format for its easy use in the
GIS. Monthly climate gridded data at 2.5 arc minutes on
four variables: average minimum, mean, and maximum
temperature and precipitations (interpolations of
observed data, representative of 1950-2000) was found
useful for the study. The data was processed using GIS
software to develop a geodatabase. Conceptual criteria
for climatic suitability of a region for grape cultivation
were defined. A preliminary conceptual model to
identify regions which have temperature suitability
and with both temperature and precipitation suitability,
was devised based on the geographic monthly climate
data. An initial geodatabase has been designed and
developed. Geodata processing tools were designed
and developed using the model builder tool of ArcGIS
software to automate the processing tasks. An initial
analysis has been carried out based on the proposed
model for suitability.

SURVEY OF POTENTIAL AREAS FOR
COMMERCIAL VITICULTURE IN DIFFERENT
STATES

In an attempt to explore the possibilities of
extending commercial grape cultivation in non-
traditional areas in the country, survey was conducted
in a few areas of different States.

Solan, Shimla and Kinnaur districts of
Himachal Pradesh

Himachal Pradesh is a north Indian state. It is
spread over 55,670 km2 and is bordered by Jammu
and Kashmir on the north, Punjab on the west,
Haryana on the south-west, Uttarakhand on the south-
east and by the Tibet on the east (Figure 17). Due to
large variations in altitudes, there are varied climatic
conditions in Himachal Pradesh. The climate varies
from hot and sub-humid tropical in the southern low
tracts (450-900m msl), warm and temperate in mid-
hills (900—1800m msl), cool and temperate in high hills
(1900-2400m msl) and cold glacial in temperate alpine
dry zone (2400—-4800m msl) in the northern and eastern
high elevated mountain ranges.
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Figure 17: Agro-climatic zones of Himachal Pradesh
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To know present status of grape growing in
Himachal Pradesh, a survey was conducted in Shimla,
Solan and Kinnaur districts of the state during August
17-28,2015.

Dr. Girish Sharma, Professor (Fruit Breeding),
Dr. YS Parmar University of Horticulture & Forestry,
Nauni, Solan; Dr. Rajeshwar Chandel, Principal
Scientist, Regional Horticultural Research & Training
Station and I/C KVK Kinnaur, Sharbo; Mr Radesh
Negi, Horticulture Extension Officer, Ribba (Kinnaur),
State Department of Horticulture; and local growers
helped in this survey. Averaged over the last 10 years,
Himachal Pradesh annually produced 139.6 t of grapes
from 122.8 ha with average productivity of 1.14 t/ha.
In Himachal, Kinnaur and Kangra are major grape
growing districts. During the last 10 years these districts
annually grew grapes on an area of 21.6 and 15.4 ha
and produced 64.3 t and 34.2 t grapes, respectively.

Farmers of Solan and Shimla (humid mid-hills
and high temperate wet hills) grow few vines of local/
unknown varieties in their backyard or on bunds of the
fields. In Himachal single pruning and one crop system
of cultivation is practiced. Vines are pruned during
winter season (January-February), bud break occurs
in March/April and berry development coincides with
rainy season leading to incidence of powdery/Downey
mildew, berry cracking and spoilage.

However, in high temperate dry hills (Kinnaur and
Lahaul & Spiti) where rains are scanty, good grape
crop can be produced during March/April to October/
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November. Grapevines in Kinnaur district flower
during May/June and fruits ripen in October/November.
Dry weather, warm days and cool nights during April-
November are highly suitable for development of good
quality grapes. The reported average yield ranges from
25-100 kg/vine. There are no commercial vineyards
and the farmers grow grapevines in backyards, on
bunds of the fields and on road side (Figure 18). No
pruning and training is followed and the grapevines are
allowed to climb on field/roadside trees.

il
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Fig 18: Grapevine growing on tree (a), fruiting grapevine on roadside (b) and grapes harvested from vines grown on bunds (c)
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Many varieties are grown in Kinnaur which
are mostly named after the names of the villages.
Main varieties are Ribba Black, Ribba Black Beauty,
Rangspay, Chholtu White, Chholtu Red, Bhatta Ribba
White, Bhatta Ribba Black etc. Maximum vines (90%)
are local type and only 10 % are other varieties like
Thompson Seedless, Anab-e-Shahi and Kandhari.
Many local varieties appear to be clonal selection from
Rangspay. Most of the varieties grown in Kinnaur
appear to be Vitis labrusca or hybrids between labrusca
and vinifera. The characters of these varieties are
foxy flavour, thick and tough skin, round berries and
continuous tendrils. No visual symptoms of disease/
insect attack were observed. Farmers informed that
varieties Chholtu Red, Skibba Early and Bhatta Ribba
White had no disease incidence since their initial
planting. Chholtu Red, Chholtu White, Bhatta Ribba
White were also resistant to berry cracking. These are
valuable genetic resources for breeding programmes.

Grapes in Kinnaur district are mainly used for
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preparing traditional fermented and distilled beverage
known as Angoori or Kinnauri (Figure 19). Each
farmer has been permitted by the Government of
H.P. to distil twenty four bottles of Angoori for their
personal consumption. The State Council for Science,
Technology and Environment, Himachal Pradesh
has identified Angoori for obtaining Geographical

Indication (GI) Certification.

Figure 19 (F5 19): Cemented pit for fermentation (a); fermented liquid that can be processed into wine or distilled to
produce Angoori (b); assembling traditional distillation unit (c-f); and fermented must and distilled angoori produced by
traditional method (g)
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Small quantity of grapes is also dried to produce
raisins for household consumption by suspending them
from ceiling. Such raisins have smoky flavor due to
their exposure to smoke produced during cooking.

In Kinnaur presently apple is a dominant crop,
hence the research at Regional Horticultural Research
Station, Kinnaur concentrates on apple. Traditional
grape cultivation in the area could be revived,
especially for wine making so that favourable terrior
can be exploited. In India grapes dried in cold and dry
conditions fetch more value. If commercial production
of dry grapes is promoted in this area, it could be good
value addition to grapes produced in this area.

During the survey, some of the wild species of
grape Vitis lanata and Vitis himalayana were noticed
in forests lying between Kalka and Solan. Vitis lanata,
locally known as bhambay is considered to be tolerant
to powdery/Downey mildew. Fruits of this species
ripen in August and the species is also tolerant to fruit
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cracking. Vitis himalayana, locally known as phlankur
is late maturing and flowers in August and fruits ripen
in October/November (Figure 20). Some farmers also
grow these species in their backyards.

(c)

Figure 20 (R 20): Leaves (a), flowers (b) and fruits (c) of Vitis himalayana growing in the
forests of Solan district
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Bankura, West Bengal

Dr. S.D. Sawant visited the farm of Western Area
Development Authority for West Bengal at Bankura
during 1st — 2nd June 2015. He also visited the office
of the State Horticulture Department and participated in
the farmers’ meeting at Taldangra. About 200 farmers
from Bankura, Purulia, Taldangra, etc. were gathered.
The Parliamentary Secretary, Govt. of West Bengal and
the Deputy Director of Horticulture, Dr. Karak and Dr.
S.N. Ghosh, Retd. Dean and Professor (Horticulture),
BSKYV, West Bengal were present and gave their views
regarding the grape cultivation, in this area (Figure 21).
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Figure 21: Interaction with the Farmer’s at Bankura



T &9 H ATAR W AR Al Wt § Thed BeE-Tehe
HHA AT shT STFEROT foha STt B | e - fegis o g,
HH AT o SO g sk gt €1 SHadt & fgdia
e % G e e dihd 8 Sl 2, a1 B B8 ot
STt @ T 0T Bl o TR THTE H 2T 2 35k 9Tg
FREX 3= qTIHH o HR0T, 7S o 37d doh Bl GETs hl St
21 39 & h it ot devse R o g & forg vt
a SueTey R |

I | 39 & § greaa: fifva fha oreRt Femfor
(Fert 22), g Seisft it 37ert ot 1 @t 1 el R g
TSl et i sfisiied foremt s sigra feam S wekd © it
T foru ufemes Hiem & uiw 7dET i sty s9at o 08
% SR 39 &F § 3IUCeY B 37 W & h folT IWH
Y T o R W e shfd = it a2

s i L) ac
e A

ICAR - NRC FOR GRAPES ANNUAL REPORT 201516 wece

Typically  single  pruning-single  cropping
system of viticulture is followed in this area. During
November-December, vines are in dormancy due to
low temperatures. After vines become active during
second half of January, fruit pruning is done and
sprouting takes place in second week of February. Due
to continuous high temperature thereafter, fruits are
harvested by the end of May. The area has red laterite
soils and sufficient water for irrigation is available.

Presently seeded varieties of mainly Arka
Neelamani (Figure 22), Pusa Urvashi and Arkavati are
grown in this area. However, the promotion of seedless
varieties for table purpose can be explored as the area
has five months window of required weather conditions
during January to May. The development of a suitable
package of practice for this region requires attention.

i

i

) Figure 52: Grape cultivation at Bankura

IV. 3R H YhIgpd WIEIUT AH-11dhl Bl fAdr iR one=
IV. DEVELOPMENT AND REFINEMENT OF INTEGRATED PROTECTION TECHNOLOGIES

IN GRAPE.
euotfas wifee™ &1 fadera-
ITSHT3R-yvHTeeH IU-gRAISHT
IR 91T ¥ gISsH fAesy &1 Sifde Ramor
ToRe o7aren & a1g, 2TEHISHf BT (TR
Heft-01938) o Sefg wEeeH (5x10° ¥aR/freft) =

ITE AEFHARHE ACA-171 F BHRHE  (1x10°
Huwy/ foett) o dreTiees T fogea i 8 Teed fiees]

ICAR-AMAAS SUB-PROJECT ON
‘DEVELOPMENT OF MICROBIAL
FORMULATIONS FOR BIOLOGICAL
CONTROL OF GRAPE DISEASES’

Biological control of powdery mildew in
vineyard

Three weekly foliar applications of aqueous
formulations of  Trichoderma  koningii  (strain
NAIMCC-01938) @ 5x10° spores/ml or Bacillus
licheniformis-TL-171 @ 1x10% cfu/ml after veraison
stage restricted the PDI of powdery mildew disease to
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21.87 and 24.08 as compared to the PDI of 38.48 in
untreated control vines of Thompson Seedless vines.

Three applications of aqueous suspension of four
strains each of Trichoderma (5x10° spores/ml) and
Bacillus (1x10® cfu/ml) in the drip region at 2 1/vine at
15 day intervals were done during Nov. to Dec. 2015. It
helped in significantly reducing the severity of powdery
mildew in Manjari Naveen maintained with regular
viticultural operations, including 10 fungicide sprays.
All the treatments restricted development of the disease
as compared to untreated vines. Maximum reduction
was seen in vines applied with both 7. harzianum
SR + T. viride NAIMCC-1812 which recorded 6.53
and 18.83 PDI on leaves and bunches as compared to
18.21 and 23.83 in leaves and bunches respectively of
fungicide treatment. This treatment could also improve
shelf life as compared to only fungicide application
treatment. 7. harzianum SR alone also significantly
reduced PDI on leaves as compared to untreated vines
and also recorded low AUDPC.

All the Bacillus treatments restricted development
of powdery mildew as compared to only fungicide
treated vines. Bacillus strain TP-232 alone and mixed
application of Bacillus strains DR-92 + TS-45 and
TP-232 + TL-171 significantly reduced the powdery
mildew PDI on leaves and bunches as compared to
only fungicide treated vines.

Identification and fingerprinting of
Trichoderma strain 5R

The Trichoderma strain 5R, earlier found useful
in managing postharvest decay and enhancing the
shelf-life of grapes, was characterized based on
morphological, molecular and metabolomical analysis.
The globose conidia had a distinctly warty surface as
seen under scanning electron microscope. The ITS
sequence showed homology to both 7. asperellum and
T. asperelloides sequences available in NCBI database.
But the individual and concatenated phylogenetic
trees constructed using partial gene sequences of
tefl, ACT, RPB genes clearly showed homology
to T. asperelloides. A fingerprint of strain 5R was
generated using (GTG)S, (GACA)4 and phage M13
core sequence oligonucleotide primers. Extracellular
metabolite profiling was done using UHPLC-high
resolution Orbitrap mass spectrometer.
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Isolation and identification of Bacillus
amyloliquefaciens strain TS-45 for bio-
control of grapevine anthracnose

Eighty-seven bacteria were isolated from mature
shoots of Thompson Seedless grapevines located at the
research farm of this Centre.

Four potential biocontrol bacteria were identified
and evaluated at 10%, 10° and 10° cfu/ml concentrations
on field grown vines. Vines treated with bacteria TS-
31, TS-45 and TS-46 recorded low disease severity
even at the lowest concentration of 10*cfu/ml and area
under disease progress curve (AUPDC) were 456.31,
355.31, and 446.25 respectively. While in fungicide
control and untreated control AUDPC was 435.19 and
756.88. In detached berries, TS-45 showed almost
complete control of berry infection (2.38 + 4.12%)
while TS-46 (20.39+3.33) and TS-31 (35.46+32.65)
were less effective. These three promising bio-control
bacteria were identified as Bacillus amyloliquefaciens
based on morphological, biochemical and molecular
characterization.

Trichoderma formulation

A simple talc based formulation of Trichoderma
strain SR was prepared. The strain was grown by
liquid state fermentation method. The population was

maintained at 0.70 + 0.08 x 10® spores/ml over the 20
week period at room temperature.

Sensitivity of Trichoderma strains to
fungicides & insecticides used in grapes

Thesensitivityof 7. harzianum-NAIMCC-01965, T.
koningii-NAIMCC-01938, T. viride- NAIMCC-01812,
Trichoderma strain SR to eleven fungicides and
four insecticides commonly used in grapes was
studied on agar medium by poison food technique.
Isolates were compatible with sulphur, myclobutanil,
copper hydroxide, dinocap, mancozeb, fosetyl-Al,
iprovalicarb+propineb, cymoxanil+mancozeb; but not
to carbendazim, hexaconazole and tetraconazole.
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MONITORING OF FUNGICIDE RESISTANCE
IN NATURAL FIELD POPULATIONS

OF PLASMOPARA VITICOLA AND
ERYSIPHE NECATOR IN COMMERCIAL
GRAPE VINEYARDS AND DEVELOPING
MITIGATING STRATEGIES

Fungicide resistance in field isolates of
Plasmopara viticola

Downy mildew infected grapevine leaf samples
were collected from 13 vineyards from Sangli, Solapur
and Nasik regions in Maharashtra, and one each in Tamil
Nadu and Mizoram. Total 170 P. viticola single lesions
were tested for sensitivity to four high risk fungicides
commonly used for downy mildew management. At the
discriminatory doses of 10 ppm for kresoxim methyl
and metalaxyl, 20 ppm for dimethomorph, and 30 ppm
for cymoxanil all thirteen vineyards from Maharashtra,
indicated presence of population resistant to kresoxim
methyl, dimethomorph, metalaxyl and except 3
vineyards, to cymoxanil too. The samples from Tamil
Nadu indicated resistance to only metalaxyl; while
no resistance to any of these fungicides was seen in
Mizoram samples.

Fungicide resistance in field isolates of
Erysiphe necator

The fungicide sensitivity bioassay using
Thompson Seedless leaf discs was standardized. Using
this technique, fifteen out of the seventeen isolates of £.
necator from Maharashtra and Tamil Nadu were found
to be resistant and 2 isolates were sensitive to Qol
fungicide, azoxystrobin. EC, Values for azoxystrobin
resistance isolates were more than 115 ppm whereas
sensitive isolates has EC, value <1 ppm. Of the
seventeen E. necator isolates, ten isolates were tested
for their sensitivity to DMI fungicide myclobutanil and
all were found to be resistant with EC, values ranging
from 17.22 to 48.20 ppm.

Five isolates were tested for their sensitivity to
hexaconazole and were found to be sensitive with EC_|
values ranging from 1.63 to 5.2 ppm.

The techniques for molecular detection of G143A
mutation in the cytochrome b gene and A462T mutation
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in the Cl4a-Demethyalase gene were standardized.
These genes are known to confer resistance to Qol
and DMI fungicides respectively in E. necator. The
techniques to first amplify the respective gene and
then perform allele specific PCRs were standardized
(Figure 23) to confirm the resistance development in
insensitive isolates.

Amplification of 14a- Amplification of A462T Simultanecus amplification
demethylase gene mutation using allele of 14a-demethylase gene
specific PCR and A462T mutation

ot 23: 0% et § Foashreht o fore sl & fompma a0t storfares e @

Figure 23: Molecular detection of development of resistance to fungicides in Erysiphe necator
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Genetic diversity of Erysiphe necator in
India

E. necator consists of two morphologically similar
but genetically different groups or biotypes (A and B).
The genetic group specific SSR primer amplifies a 221
bp product in genetic group B isolates but not in group
A isolates. Molecular analysis of 120 Indian isolates
revealed that the 100 isolates from Maharashtra and
Karnataka and 15 isolates from Kashmir belonged
to genetic group B. Only 5 isolates from Kashmir
belonged to genetic group A (Figure 24). This shows
that isolates from Kashmir are genetically diverse.
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Figure 24 (fa= 24): Electrophoretic pattern of PCR
product from DNA extracted from isolates of E. necator
collected from Kashmir (Lanes 1 to 5) and Maharashtra
(Lanes 1 to 14), M-50 bp DNA ladder
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COMPARATIVE METABOLIC PROFILING OF
DIFFERENT ISOLATES OF TRICHODERMA

A method for detection of fungal metabolites was
developed on UHPLC-HR Orbitrap mass spectrometer.
Four Trichoderma 1isolates, viz. Trichoderma
strain SR, T. afroharzianum (NAIMCC-01938), T.
asperellolides ( NAIMCC-01965), and T. asperellolides
(NAIMCC-01812) were taken for analysis. Metabolites
were extracted from solid culture with acidified MeOH:
DCM: EtAc (10:20:30, v/v/v/) and re-constituted in
MeOH: H,0 (50:50, v/v). Target analysis was done by
in house developed Trichoderma metabolites database
and Tracefinder 3.0 was used for metabolites detection
from raw data. Many known compounds specific to
isolates were detected. Sieve 2.2 and Mass frontier
softwares were used for differential, statistical and non
targeted analysis. At p value<0.01 and fold change >2
as differential analysis parameter, 58 masses in
NAIMCC-01965, 39 in NAIMCC-01938 and 45 and
48 and in NAIMCC-01812 and Trichoderma strain 5R,
respectively were differentially expressed. Principal
component analysis based on metabolite profiling
grouped Trichoderma strain SR with T. asperelloides
and T. afroharzianum as distinct. Functional role of

Frater iR T STeE R S| differentially present metabolites will be investigated.
NAIMTCEB1965
(7. asperellclides)
: ¥ o e
Fom
k‘Q)Flﬁlf a
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Figure 25: PCA analysis of the different metabolites in different isolates
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STUDIES ON BACTERIAL LEAF SPOT
(C.0. XANTHOMONAS CAMPESTRI SP
V. VITICOLA) AND ITS INTEGRATED
MANAGEMENT IN GRAPES

Bacterial spot disease was observed in dry
regions of Solapur, Osmanabad and Sangli districts of
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o 26: Tt (amT) i F (qET) W ST i wic % qam
Figure 26: Symptoms of bacterial leaf spot on leaf (L) and canes (R)
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Maharashtra. It was observed sporadically in Nasik and
Pune. Thompson Seedless, Manik Chaman, Sonaka
and Tas-A-Ganesh were the varieties susceptible to the
disease. Eight infected samples from Solapur, two from
Sangli and one each from Nasik, Osmanabad and Pune
were collected on the basis of visible symptoms.

The initial symptoms of the disease are water
soaked, angular spots at lower side of leaves. Later the
spots became dark brown to black and were observed
at both sides of leaves. Calcareous lining and patches
were also seen on petiole and canes (Figure 26). The
bacteria was isolated from the infected samples and
the convex colonies appeared white in colour, circular,
slimy, mucoid and shiny. It was a gram negative, rod
shaped bacterium (Figure 27).

Four different methods viz.
injection infiltration, silicon
carborundum abrasion, pinprick
and scissor clipping were studied
for the pathogenicity test and
standardizing the inoculation
technique of the pathogen. In
injection infiltration method, the
symptoms appeared within 2-3
days after inoculation while in
silicon carborundum abrasion
method, symptoms were visible
after 9-10 days of inoculation
thereby confirming the former
technique as the best among the different methods
(Figure 28).

Eleven bactericides were used at different
concentrations i.e. 50, 100, 500, 1000, 2000, 3000 ppm
to check the sensitivity of the bacterium against the
chemicals.

Fort 27: S B FAH (ImT) o e (2ET) fwvand
Figure 27: Colony (L) and morphological (R) characteristics of bacteria
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Figure 28: Appearance of symptoms after inoculation of the pathogen
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The pathogen showed any inhibition neither
against copper hydroxide at 2000 and 3000 ppm nor
against copper oxychloride at 2000 ppm. However,
the bacterium was sensitive to copper oxychloride at
3000 ppm. Mancozeb proved to be the best in inhibiting
thebacteria from 500 ppm onwards and the inhibition was
better than the standard check antibiotic streptocycline
(Figure 29). The susceptibility of the pathogen to
mancozeb and partial tolerance to copper formulations
is of significance and needs to be investigated further.

Figure 29: Inhibition of bacteria with Mancozeb
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BIO-EFFICACY OF NEW FUNGICIDE
FORMULATIONS IN CONTROL OF DISEASES
OF GRAPES

During the fruiting season 2015-16, bio-efficacy
of different formulations of fungicides and bio-control
agents was tested in field. Effective doses of the
formulations for different diseases are listed in table 15.



ANNUAL REPORT 2015-16 =<

ATferaT 15: IEAH &} & AT ¢ Hadb-neial Hi it

Table 15: List of new fungicides with their optimum dose

. 3FAW AT (AT

. THAHATIT a1 fareft /<) T
Sr. Fungicide Optimum dose Disease
No g or ml/LL

1. weuw15-01/ FF15-01 20-25 et fiees] / downy mildew

2. WHTH15-02 /FF15-02 1.6-2.0 mﬁ@/ downy mildew

3. UTHUUHANTH-08/ MAFRM-08 25-3.0 et fiees] / downy mildew

4. HugdieamE-01-01/ CSPAI-01 20-25 e fiees] / downy mildew

5. wegfed (ASIHEIfeA 11% + SRS 18.3%)/ 0.5-0.75 9=l faeesy/powdery mildew
Custudia (Azoxystrobin 11% + Tebuconazole 18.3%)

6. IFHMNIA 430 THH/ Tebuconazole 430 SC 0.5-0.55 el fiees]/powdery mildew
FIUTEH 200 + STHRMISIA 200 -400 THHT/ 0.5-0.6 TeTE U= T/ Post-harvest
Fluopyram 200 + Tebuconazole 200 -400 SC diseases

8. dIAETF 405 15% st/ PIF 405 15% EC 0.8-10 g ficey iR el ficsy/

downy and powdery mildew

9.  dieTEu® 320 5% wHEt/ PIF 320 5% SC 0.4-0.6 Tsett fiees]/powdery mildew

10.  grfimrferg 20% &t/ Proquinazid 20% EC 02-0.25 usett fiees]/powdery mildew

1. Jufefass a1 99.1%)/ Parafinic oil 99.1% 25-4.0 Teett fHeesl/powdery mildew

12, goreas™ 40% wHEt/ Ethaboxam 40% SC 0.5-0.67 St fiiees] / downy mildew

13. wdm 70% esegst/Metiram 70% WG 20-25 e fiiees] / downy mildew

14, AE3MEUE 311 (TFEHTES 33% + AEHIFHTA33% ) 0.5-0.6 e fiiees] / downy mildew
66 Bt/ 1IF 311 (Zoxamide 33% + Cymoxanil
33%) 66 WP

15, Zmn (Sfeg qaiefer) ATeh Hasmil o & 0.37 R fiees] TReEd fiesy/
WehI=ieh/ Taegro (Bacillus subtilis) alternated with downy mildew powdery
standard fungicide mildew

16.  3ry&q Tkstt wEet (Ured F=amor)/ Amrut powdery 3.0 TRE sl /powdery mildew
fighter (Plant extract)

17 (9qqumem 200 + IGRENIA 200) 400 THEH & 1 0.5 el fiees]/powdery mildew
Fither # (ZETAFIRN 25 + SRR 50) 0.4
75 SoeS 3R SAfaes (Iferg it vHuamTEHy) / 2
(Fluopyram 200 + Tebuconazole 200) 400SC in
combination with (Trifloxystrobin 25 + Tebuconazole
50) 75 WG and biologicals (Bacillus and Ampelomyces)

18.  wmaifeay fhemse 44.3% waEl/ Kresoxim methyl 0.6-0.7 uselt fHees]/powdery mildew
44.3% SC

19 mmers (FitH 18 AfFdss)/ Agrorakshak 150 - 200 ppm  qRedt fiees]/powdery mildew

(Chlorine di Oxide)
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MULTI-PRONGED STRATEGY FOR THE
MANAGEMENT OF MEALYBUG IN GRAPES

Field implementation of web-based
advisory system

Field implementation of ‘IMPRAS-Insect and mite
pest risk assessment and advisory system’ developed
by this institute was done during fruit pruning 2015-
16. IMPRAS has been developed on PHP/MySQL
based interactive-web-platform to provide automated
advisory for fruit pruning based on calculated pest
risk-level, phenology, and actual/forecast weather
conditions, previous sprays given and actual pest
level for thrips, mealybugs, flea beetle, leathoppers,
caterpillars and red spider mites. Two different plots
were maintained separately as advisory plot and farmer
practice plot. All the insect and mite pest management
measures were done based on IMPRAS in the advisory
plot. In the farmer practice plot, need-based protection
measures were followed for the management of insect
and mite pests. The field implementation of IMPRAS
resulted in equal protection against thrips, leathoppers
and caterpillars in both advisory and farmer practice
plot (Figure 30). Actual weather, weather forecast and

SN T TATEHR UMl S418 AT | crop phenology based advisory system for foundation
pruning was also prepared.
. Bl Advisory plot Bl Farmer practice plot
7
6
5
4
3
2 -
1 4
0 T T
Mean % Mean % Mean Mean % curled Mean %
mealybug thrips scarred mites/leaf leaves/shoot caterpillar
infected berries/bunch due to jassid damaged
bunches/vine leaves/shoot

o 30: wemEeRT 3R forem wRIwoCt senfd e iR wEe FEE i ger

Figure 30: Comparison of advisory and farmer’s practice based control of insects and mites
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MANAGEMENT OF STEM BORER IN GRAPES

New species of stem borers in grapes
recorded

Two new species of stem borers were observed,
one each from Champhai, Mizoram (2.0 % infestation)
(Figure 31 ) and Shivani, Sangli (48.0 % infestation)
(Figure 32). The stem borer specimen collected from
Champhai, Mizoram was killed immediately and
preserved for DNA barcoding studies.

The stem borer specimen collected from Sangli
was reared in the laboratory and adult specimen was
sent to I[CAR-Indian Agricultural Research Institute,
New Delhi for morphological identification. This
specimen was also processed for DNA barcoding.

o= 31: foeimm & gt T 9 Sew A T8 IS

Figure 31: New species of stem borer observed in Champhai

o 32; "Rt W @ T 9 deeH e

Figure 32: New lepidopteran insect recorded in Sangli
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Survey for incidence of stem borer in
grapes

The surveys were conducted at stem borer infested
vineyards to know the infestation levels of stem borer,
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Celosterna scabrator. C. scabrator was found to infest
26.8 per cent in Nasik and 35.2 per cent vines at Sangli
during the surveys.

Adult emergence pattern studies on
Stromatium barbatum

The period of maximum adult emergence of stem
borer, Stromatium barbatum was found to be the first
fortnight of June at Pune location. Male:female ratio
was 1.00 : 1.02.

Isolation, identification and bioassays of
EPN gut-bacteria

For the objective to
entomopathogenic nematode (EPN) gut-bacteria for
the management of stem borer in grapes, 16s rRNA
gene sequencing of bacteria isolated from EPN
showed sequence similarity with Alcaligenes Sp.
and Bordetella sp. Morphologically these were gram
negative, motile and short rods. Biochemical tests were
positive for Catalase, Oxidase and Starch hydrolysis;
and were negative for Urease, Indole, Gelatinase,
Glucose fermentation, Xylose, Lactose, Sucrose,
Nitrate Reduction, Citrate utilization and Esculin tests.
Further, six bacteria were isolated from haemolymph
of S. barbatum larva infested with EPN and were found
to cause mortality of S. barbatum.

explore use of

CONSORTIUM RESEARCH PROJECT ON
BORERS IN NETWORK MODE

Mating behaviour studies

In the mating sequence studies, it was found that the
male generally approaches female from her head side,
turns in 180°, licks her elytra and thorax with its palpae
and copulate. Copulation lasted from six seconds to
5.5 minutes. Male mate guarding behaviour, polyandry
and polygamy was observed in S. barbatum. Males
frequently attempted to mate with conspecific males.
During oviposition behaviour studies on S. barbatum,
it was found that egg laying started on second day after
mating.

Majority of the females (76.19%) started laying
eggs on the third day after mating. Females laid 22 to
427 eggs in their lifetime (mean 138.76 + 32). Peak egg
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laying (24.48 + 7 eggs per day) was recorded on third
day. A female laid maximum 198 eggs in a single day.
Majority of females (66.67%) laid eggs up to 8 to 10
days after mating and rarely, oviposition continued up
to 16-17 days. Among the observed females, 47.62%
females died soon after completing the oviposition and
rest of the females died 1-5 days after final oviposition.
Egg hatching of S. barbatum started five days after
oviposition and continued up to 14" day. A total 0f69.60
% of eggs hatched 7 to 10 days post oviposition, and
the highest being on 8" day (24.02 %). Total hatching
was 79.91 %. S. barbatum was found to lay eggs in the
crevices and under the bark of main stem and cordons
in the field. The mating behaviour, oviposition and
hatching pattern studies will be helpful in developing
strategies for the management of S. barbatum.

Identification, isolation and functional
analyses of culturable gut-bacteria of
Stromatium barbatum

During studies on endo-symbionts, 33 bacteria
(16, 10 and 7 from foregut, midgut and hindgut)
were isolated from S. barbatum gut which were
identified using 16S rRNA as  Ochrobacterium
intermedium, Enterobacter xiangfangensis, Bacillus
aerophilus, Staphyloccous quallinarium, Bacillus
amyloliquifaciens,  Brachybacterium  squillarum,
Microbacterium kochii,
Pseudomonas putida, Bacillus areus, Rhodococcus

marinilacus,  Bacillus

pyridinivorans, Bacillus safensis, Bacillus subtilis,

Enterobacter cancerogeous, Paenibacillus
glycanolyticus, Exiguobacterium  mexicanum,
Enterobacter xiangfangensis, Enterococcus

casseliflavus, Leucobacter chromiresistens and Bacillus
olerionius. Enzyme production by these bacteria was
studied to find out their functional role in stem borer
gut. Protease, amylase, pectinase, xylanase and lipase
activity was seen throughout the gut. Cellulase activity
was observed only in foregut and midgut. Hindgut
bacteria failed to produce cellulases. These studies are
important to understand the digestion physiology of S.
barbatum larva for developing management strategies
involving disruption of the digestive process.
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INSECT BIODIVERSITY IN GRAPEVINE
ECOSYSTEM WITH EMPHASIS ON
ECONOMICALLY IMPORTANT GRAPE PESTS

Studies on planting flowering crops in
vineyards to enhance the population of
natural enemies

Flowering plants like coriander, mustard, rapeseed
and toria were planted in the intra rows of the vines
(Figure 33) during October to enhance the population
of Anagyrus dactylopii. Highest percent parasitization
of mealybug colonies by 4. dactylopii was found in the
vine rows planted with mustard under field conditions
(Table 16). Mustard crop can serve as an ecofeast
flowering crop to conserve and augment the population
of A. dactylopii for an effective biocontrol strategy in
the vineyards.

The adults of Chrysoperla reared on the flowers
of mustard, coriander, rapeseed and toria to study their
reproductive parameters in the laboratory (Figure 34).
The highest mean adult longevity (26.40 days), highest
fecundity (154.60 eggs/female) and egg hatchability
(97.62%) was recorded in the adults reared on mustard
compared to untreated control (longevity - 6 days;
fecundity - 15.20 eggs/female; egg hatchability -
36.97%) under in vitro conditions.
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Figure 33: Mustard in flowering stage to enhance population of
parasitoids in the vineyard
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Table 16: Effect of flowering crops on the rate
of parasitization of A. dactylopii

Treatment Percent Bunch
parasitization  infestation of
of mealybug  mealybug (%)
colonies
Coriander 22.00° 20.44°
Mustard 40.742 6.76°
Rapeseed 29.38® 16.97°
Toria 37.812 10.23%
Control 0.00¢ 60.28
F value 13.25 14.53
P value P<0.0001 P<0.0001
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ot 34: FregweT & Sfia fogm w faftm wod % g & e
Figure 34: Effect of flowers of different crops over biology of
Chrysoperla

Evaluation of Chrysoperla zastrowi sillemi
against mealybug under field conditions

The efficacy of C. z. sillemi was evaluated against
mealybugs under field conditions. Four treatments
viz., release of larvae of Chrysoperia @ 30 grubs per
vine; stappling egg cards of Chrysoperla @ 30 eggs/
card/vine; buprofezin 25 SC @ 1.25 ml/l and untreated
control, were evaluated.

Buprofezin 25 SC @ 1.25 ml/l (4 colonies/vine)
and stappling egg cards of Chrysoperla @ 30 eggs/card/
vine (7.67 colonies/vine) recorded the lowest number
of mealybug colonies per vine two weeks after release
as compared to untreated control (22.17 colonies/vine).

OUTREACH PROGRAMME ON
MANAGEMENT OF SUCKING PESTS IN
GRAPES

Isolation, identification of culturable
microbes from the honeydew of mealybugs

Ten bacterial isolates viz., Micrococcus luteus
(KT873469), Kocuria rosea (KT873470), Bacillus
aquimaris (KT873471), Exiquobacterium aquaticum
(KT873472), Staphylococcus pasteuri (KT873473),
Bacillus  oceanisediminis (KT873474), B. flexus
(KT873475), B. firmus (KT873476), Microbacterium
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(1873474), Sfferd wiaqq (873475), SfFad o
(F1873476), HISHISTFINTH ETaFn (F873477),
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ot 35 gfies] ATl FictH & Tfd T SFersrd H1 SR
Figure 35: A. dactylopii attracted to mealybug colony with
honeydew

testaceum (KT873477), Pseudomonas oryzihabitans
(KT873478) were isolated, morphologically and
molecular identified from the honeydew of pink
mealybug, Maconellicoccus hirsutus.

Four bacterial isolates viz., Staphylococcus
pasteuri, Bacillus firmus, B. flexus, B. aquimaris
and control were tested for their attraction potential
towards adults of Chrysoperla under cage conditions.
Out of them, plants sprayed with S. pasteuri bacterial
suspension (@2.8 x 10%cfu/ml) recorded significantly
the highest oviposition (13.60 eggs/day/female) of
Chrysoperla adults.

Identification of the volatile constituents
present in honeydew of mealybug

Head space volatiles of mealybug honeydew were
studied using solid phase micro extraction technique.
Heptacosane, Octadecane, 1, 2-Benzenedicarboxylic
acid and Hexadecanoic acid were the volatile
compounds detected.

The sticky trap catch of adult wasps of A.
dactylopii was found to be more in mealybug colonies
with honeydew (Figure 35) and the highest adults
were trapped in the mealybug colonies with honeydew
secretion (4.35 adults/trap) during the month of
March as compared to the mealybug colonies without
honeydew (1.16 adults/trap) under field conditions
(Figure 36).
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Figure 36: Effect of honeydew secretion on capture of
Anagyrus dactylopii adults
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Table 17: Effect of honeydew on fecundity and
longevity of Chrysoperla

TR/ Total Adult female
Treatments fecundity ~ longevity (days)
Honeydew 68.30° 1570
sprayed shoots
Clean shoots 23.70° 7.20°
F value 23.21 93.94
P value P<0.0001 P<0.0001

Means followed by same letter do not differ significantly from
each other.

ICAR - NRC FOR GRAPES ANNUAL REPORT 2015-16  wece

Studies on the effect of honeydew

of mealybug over the fecundity and
oviposition of Chrysoperla under in vitro
conditions

The fecundity and longevity of adult Chrysoperla
was studied on mealy bug honeydew treated and
clean grapevine shoots. The honeydew treated shoots
recorded the highest mean fecundity and longevity of
Chrysoperla as compared to untreated clean shoots in
the choice experiments (Table 17).

The number of crawlers, second instar nymphs and
third instar nymphs predated upon by the Chrysoperla
in the zone treated with the honeydew was 51.00, 27.60
and 18.80 respectively compared to 21.30 eggs, 15.20
crawlers, 10.00 second instar nymphs predated in the
control zone under in vitro conditions (Fig 37).
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o 37: TG I WHE &A1 T EHIS] I
Figure 37: Effect of honey dew on predatory potential of
Chrysopelra

V. 3R URHHIVT 3R geu Wadq & forg wwa-gd silk -91g aa-ital &1 faar
V. DEVELOPMENT OF PRE- AND POST-HARVEST TECHNOLOGIES FOR PROCESSING

OF GRAPES AND VALUE ADDITION
B-TPIRISST ITUTEH B a1l WHR
Syl H gga 3R 3rihe aAT
arg Y UGl WR BT T9TE
e+ FifAAT arge & Ay dife) oR
TR IS &1 gUE

T 2014-15 & AT & A & GHR IUS
FTHTE -1106 3R THASR I P-TehITaSs TifafeRi

IDENTIFICATION AND EVALUATION OF
f-GLUCOSIDASE PRODUCING YEAST
STRAINS AND ITS IMPACT ON WINE
QUALITY

Effect of yeast strains on aroma compounds
in wines of Cabernet Sauvignon

Two yeast strains, VSI-1106 and SPR, were
found positive to p-glucosidase activities during
studies conducted during 2014-15. These strains were
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used to prepare wine from Cabernet Sauvignon and
compared with commercial yeast strain SPW. The
wines were tested for aroma compounds. A total of
69 aroma compounds were detected by GC-MS/MS.
The quantities of aroma compounds viz.; 1-Octen-3-
ol; 2-Propyn-1-ol, propionate; 1-Butanol, 3-methyl-;
1-Butanol, 3-methyl-, acetate; 1-Pentanol, Hexane,
I-methoxy-; Benzene, 1-methyl-4-(1-methylethyl)-;
Octanoic acid, 2-phenylethyl ester; Benzenepropanoic
acid, .alpha.-hydroxy-; and Benzaldehyde,
4-methyl- were much higher in wines produced from
B-glucosidase positive yeast strains (SPR and VSI
1106) in comparison to B-glucosidase negative yeasts.
Fifty three aroma compounds were commonly found
in these wines with variations in their concentrations.
A group of 13 compounds was present only in wines
produced by B-glucosidase positive yeast strains (Table
18).

The aroma compounds 1,3-Cyclohexadiene,
I-methyl-4- (1-methylethyl)- (Lemon aroma) and
Benzeneacetaldehyde (floral and honey aroma) were
present in wine produced by SPR. In case of wines
obtained with VSI 1106, propanoic acid, 2-methyl-;
1-Nonanol and 1-Decanol compounds were uniquely
present. However, 1-Decanol was lower than its
threshold level. All three compounds are related to
release of fruity aromas.

Effect of 3-glucosidase yeast strains on
wine quality of Sauvignon Blanc and
Cabernet Sauvignon

These three yeast strains were also used for wine
making from Cabernet Sauvignon (red) and Sauvignon
Blanc (white) varieties. The preliminary results of
the wine quality are given in table 19. The aroma
compounds will be studied after maturation of wines.

Screening of yeast strains

Ten yeast strains obtained from Division of Post
Harvest Technology, IIHR, Bengaluru were also
screened for the production of B-glucosidase during
fermentation. No strain showed positive response to
B-glucosidase enzyme.
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Table 18: Aroma compounds available only in wines produced from B-glucosidase positive yeast

strains

. FtfireR <Rt A0/
) Name of compounds
1  2-Butanone

2 Acetaldehyde

3 1,3-Cyclohexadiene, 1-methyl-4-(1-methylethyl)-
4  3-Cyclohexene-1-methanol,.alpha.,.alpha.4-trimethyl-
5  Butanoic acid, 1-methylhexyl ester

6  Benzene, 1-methyl-4-(1-methylethenyl)-

7  Propanoic acid, 2-methyl-

8  1-Nonanol

9  1-Decanol

10 Benzoic acid, 2-methylpropyl ester

11  Formic acid, 2-phenylethyl ester

12 2-Methoxy-4-vinylphenol

13 Benzeneacetaldehyde

qIferdT 19: ATS U & forg @HIR SUNGT &7 el

Table 19: Evaluation of yeast strains for wine quality

Hifeat st / Sauvignon Blanc

qTe WIIEE /

Wine parameters VSI 1106 SPR
Ethanol (%) 11.60 12.70
Malic acid (g/1) 2.90 3.50
Total acid (g/1) 4.40 5.50
VA (g/l) 0.26 0.32
pH 3.54 3.28

QT Ul § Jeasiads gq arg
SY-ITUTGI BT TANT
TEH a13 Tese

T8 AT a5 TRl o WEIH dise i Ushd, TG 3R
-20 feift afcaam w dufea foman o) amea aome # TH

T (didEt) /
Quantity (ppb)
SPR VSI 1106
43 62
65 77
23 0
42 41
280 177
103 80
0 1367
0 20
0 50
159 177
155 111
21 29
17 0

e Gifedl / Cabernet Sauvignon

SPW VSI 1106 SPR SPW
11.50 12.10 11.50 11.30
4.30 3.70 4.10 4.30
6.00 5.00 5.20 5.50
0.30 0.23 0.26 0.20
3.31 3.62 3.61 3.59

WINERY BY-PRODUCTS UTILIZATION FOR
VALUE ADDITION IN FOOD PRODUCTS

Fine wine lees

Fine wine lees of ten red wines were collected,
processed and stored at -20°C. Protein content and
other bioactive compounds in these leeses were

52)



.
8

W3- ¥1.31.37, . arfifen wfrdee 2015-16

T 3R 1 Siqafsha RAftrent w1 fovermor fmam mn) arfers
20 H Y&d ARSI H UG I ¢ T heleh ¥ THA dase
STA AT TR JTEW Ufee a8 AR ke Hifei o foram|

analyzed. Data presented in Table 20 showed that the
lees collected from Caladoc was better, followed by
Petit Verdot and Cabernet Sauvignon.

arfersr 20: fAfs aTer s+ fhvl W Uf3d AEIF a1 doBe &l Aidhal

Table 20: Evaluation of fine wine leese collected from different red wines

arga foeem T Tiferaa
Wine variety (ferurt/um) / Total
Phenolics (mg/g)
firrg / Shiraz 28.73
fo|t / Sinsaut 31.07
e | Caladoc 70.34
fiMs1 / Grenache 66.04
frqgfastt / Niellucio 42.82
oufaedt / Tempranillo 35.90
ufee et / Petit Verdot 93.60
wdl / Merlot 58.68
% Wi / Cabernet Franc 37.02
e HifedT/ Cabernet Sauvignon 10.40
faerfarer TuTa<n § GUR @F & forg
TS gd et 3iR esep Y A=t &1

HT<h BT

forarfirsr s o fow SRR St Turen fafie et
S R, a1 & 3w dun Seay aifeafaat @ yfaa
Il 1 YA o SR e Hiew FR ot U aed &
Tecaqut ftrekt fuma & o frmfirer Y qoremn @@ F=a
B I T = ST % ded oA TeRutie Seared % fog
3Tk Aok TeRféd ot o foTu festmea foranm o em| s
# o7el S, YRR AR 5 YR SRR WMHe ) Setierd
R aifeafoRt 5, ot e o dga feufa e, Faha
OHE 3T AT & ded I (35-40 °F IR A7gar
25%, 35-38 °F 3 AEAT 35-40%, 25-30 °H IFX
JMGAT 70-80%) TAT AT e o |

atfershl 21 # fou ¢ g Sfie suwew, g e
(amEe Hiedd, 2V FoAM, AR oW, EFER 3R

vorarsfa (o) e (Rmn/m) wifems (fmmy/
@) /Anthocyanins Tannins (mg/g) ) /Proteins

(mg/1) (mg/g)
242.90 1.96 17.60
70.81 1.56 38.84
812.00 8.90 40.80
82.73 5.18 22.80
52.94 2.06 31.42
104.00 1.50 35.42
481.50 3.88 43.42
18.53 4.20 24.00
117.81 3.10 20.00
840.00 11.98 35.70

STANDARDIZATION OF PREHARVEST AND
DRYING TECHNIQUES FOR IMPROVING
RAISIN QUALITY

Quality of grapes used for preparing raisins is
influenced by several factors such as variety, age of vine,
and climatic conditions. Weather factors prevailing
during grape drying also play a very important role
and decide the quality of raisins. This experiment
was designed to develop suitable methodologies for
production of quality raisins under high humidity. The
experiment consisted of five GA, treatments and 5
drying treatments. The proposed drying conditions are
drying under Pune ambient condition, drying under
controlled temperature and RH conditions (35-40 °C
and RH 25%; 35-38 °C and RH 35-40%; 25-30 °C and
RH 70-80%) and mechanical drying.

Five GA, treatments given in table 21 were given
to five varieties (Thompson Seedless, 2A Clone,



HgEHl) g TuEl & R 9 Ad (e @),
gaTR (e aeft), TR (Men "), 3mig
(e wremgr) sie mogaes (fSrem gor) @ fag e o
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Table 21: Details of GA, treatment

ST
Teatment

Treatment 1 ~ No GA, application (Control).

Treatment 2
Treatment 3
Treatment 4

Treatment 5
Thompson Seedless and 2A Clone)
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Manik Chaman, Sonaka and Sandhukhani) grown
in 5 vineyards located at Umdi (district Sangli),
Subhashnagar (district Sangli), Nagansur (district
Solapur), Ugadi (district Solapur) and MRDBS (Pune).

ferem
Details

GA, (10 ppm) application for rachis elongation at pre-bloom stage
GA, (15 ppm) application at pre-bloom stage and flowering
GA, (15 ppm) application at pre-bloom stage, flowering and after setting for increase in size

GA, (25 ppm) application at pre-bloom stage and after setting for increase in size. (Only for

The structure for controlled conditions 1is
under construction and therefor this year, raisins
were prepared under ambient Pune conditions and
mechanical dryer (Figure 38). Raisins grapes harvested
from different locations were prepared at ambient
Pune conditions using the protocol developed at the
Centre. Preparation of raisins under ambient condition
(Maximum and minimum temperature 33.1°C and
17.66 °C respectively; Maximum and minimum RH
81.8 % and 31.4% respectively) took 12 days. Raisin
recovery ranged from 30.4% (2A clone at Solapur)
to 44.26% (Sonaka at Pune). Maximum green raisins
(74%) were produced from 2A clone, Solapur, followed
by Manik Chaman, Solapur (72.25). Maximum golden
yellow raisins were found in Manik Chaman, Umadi
(51%) followed by Sonaka, Pune (47%). In case of TS
resulted in higher proportion of large sized raisin (>10
mm) in 2A Clone (97.1%) and Thompson Seedless
(95.8%). On the other hand, T4 in Sonaka and T3 in
Manik Chaman resulted in higher proportion of large
sized raisin (=10 mm) (90.85 and 85.22 respectively).
Thus GA, application improved raisin size in all the
studied varieties.

Theraisins were also prepared from grapes collected
from Sangli in mechanical dryer. Drying at 45 °C took
five days for raisin preparation. All the prepared raisins
were of uniform golden yellow in colour. In Thompson
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T-2, Manik Chaman, Solapur

\ P

fot 38: qon i feurfa o it 3R aife grr # qaw fop g ferfimn

Figure 38: Preparation of raisins under (a) ambient Pune conditions and (c) mechanical dryer
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Seedless, the raisin recovery ranged from 42% (T1) to
33.3% (T4), however proportion of large sized raisin
(>10 mm) was higher in T4 (97.7%) as compared to T1
(95.31%). In Sonaka, raisin recovery ranged from 26.2
% (T2) to 17.9 (T4) and the proportion of large sized
raisins was maximum in T2 (92.91%) and minimum in
T1 (66.95%). No green colour raisins were produced in
mechanical dryer.

Lipid and fatty acid profiling in grape
seeds and seed oil

High resolution mass spectrometric analysis
was used for lipidomic profiling to identify lipid
classes along with conjugated fatty acids in seeds
of different grape varieties viz. Medika, Cabernet
Sauvignon, Bangalore Blue and Shiraz. The most
abundant lipid class identified in all the grape varieties
was triacylglycerides (TAGs) and some classes
of phospholipids — Phosphatidylcholine (PC) and
Phosphatidylethanolamine (PE). Amongst all grape
varieties, the highest lipid content was found in
Medika. Lipids were found with much higher intensity
in positive as compared to negative ionisation mode.
Major classes of fatty acids were 16:0, 16:1, 18:0,
18:1, 18:2 and essential fatty acids like 18:3 with 18:2
(linoleic acid) and 18:3 (linolenic acid) were found
to be relatively more abundant in all the varieties. A
non-targeted screening lead to the identification of
several masses with varying levels in different grape
varieties. Post-acquisition data processing provided a
comparative picture of these e.g. phosphatidylcholine
and linoleic acid were found at twice the levels in
Medika as compared to Bangalore Blue.
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VI. 3R 3R 3% URIHd ScUIGH H WTeT [RET
VI. FOOD SAFETY IN GRAPES AND ITS PROCESSED PRODUCTS.
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Td AU FEATed TR G JHI W 26 3R 31 feH R

fafys ol 9 fafvs HfiRar=i &
qsTs & W9 & 3@y

= fu MU sEw wden @ 2015-16 § g0 R
| At T A, e 5T e | qeTE o 9Hd % aw,

ST UAT T 6 HET % A )
. Y WA H1 A
|, Name of Agrochemical

1. ®rRAHTIUA/ Forchlorfenuron (CPPU)
2. ¥R/ Hexaconazole

STUDIES ON DISSIPATION RATE OF NEW
GENERATION PESTICIDES WITH REFERENCE
TO CHANGING MRLS

Dissipation of Cyanitraniliprole,
Picoxystrobin, and Amectrotradin +
Dimethomorph in grape

A field dissipation study was conducted to
evaluate  dissipation kinetics and pre-harvest
interval  for  cyanitraniliprole,  picoxystrobin
and amectrotardint+dimethomorph in grapes at
recommended dose (RD) and double the recommended
dose (DRD). The residues of cyanitraniliprole and
picoxystrobin chemicals persist for long (> 90 days)
in grapes and follow a 1¥+1* order dissipation kinetics.
The residues persist at above the EU-MRL level (0.01
mg/Kg for cyanitraniliprole and picoxystrobin) even
after 90 days of application hence a pre harvest interval
(PHI) of >90 days is recommend for both the chemicals
in grape. In case of amectrotradin + dimethomorph the
pre harvest interval (PHI) values were 26 and 31 days
for recommended dose and double recommended dose
against the EU-MRL of 6.0 mg/kg for amectrotradin
and 3.0 mg/Kg for dimethomorph, respectively.

HARVEST-TIME RESIDUES OF DIFFERENT
AGROCHEMICALS IN VARIOUS CROPS

The following residue trials were completed during
the period 2015-16. In all the samples the harvest time
residue were below detectable limit both in soil and
crop.

waa [ fudh

Crop/ Soil

319, HITE, Hal/ Mango, Cotton, Orange
e, Jad & e, =rad 1 94T, g / Wheat, Rice grain, Rice
2 g

straw, Soil

3. =M/ Captan ﬁ'é( %FIT:!FI % g, a1ad o 9 T, gt / Wheat, Rice grain, Rice
straw, Soil

4.  forenfeaa famset/ Kresoxim methyl St s, gt/ Cumin seed, Soil

5. weierRm™EE/ Flubendiamide qelTeg % U, gt/ Tobacco Leaves, Soil

6. IS/ Tebuconazole 31/ Mango

7. TS/ Trifloxystrobin &/ Mango
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ANALYSIS AND SAFETY EVALUATION

OF AGROCHEMICAL RESIDUES AND
CONTAMINANTS IN AGRICULTURAL
COMMODITIES AND PROCESSED PRODUCTS

Development and validation of multi-
residue method for pesticide residues in
different commodities

Different spices

The Spices Board, Ministry of Commerce, Govt. of
India approached NRL, ICAR-NRCG for developing
different multi-residue analysis methods for different
spices having export significance. Accordingly, the
NRL has taken up a contract research project from
Spices Board and developed multi-residue methods in
different spice commodities.

A QuEChERS based extraction method was
optimized and validated for multiresidue analysis
of 155 pesticides in black pepper using liquid
chromatography mass spectrometry (LC-MS/MS).
Similarly, a multi-residue method for rapid analysis of
216 agrochemicals in cumin and coriander matrix by
gas chromatography tandem mass spectrometry (GC-
MS/MS) was standardised.

A multi-residue method was developed and
validated for rapid analysis of 203 pesticides in red
chili powder matrix by gas chromatography tandem
mass spectrometry (GC-MS/MS).

Turmeric is used as an important spice and dye in
India. Turmeric is widely used as a food colouring and
flavouring agent. An efficient method was developed
for analysis of large number of pesticides in these high
colour content and poly phenolic pigment (curcumin)
containing matrix on GC-MS/MS.

Product of animal origin

Food Safety and Standard Authority of India
(FSSAI) has set up MRL limit for different pesticides
and veterinary drugs in products of animal origin
such as milk, egg and meat. Further, more stringent
MRL has been set for these products in the importing
countries such as EU, USA etc. Currently there is no
comprehensive analytical method is available to meet
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the domestic requirement by FSSAI and the export
requirement by APEDA or EIC. Hence following
analytical methods were optimized in meat, milk and
egg to meet the domestic and export requirement.

Pesticide residues in milk, egg and meat

Food products of animal origin such as milk
and eggs have a great importance in daily human
life. Bioaccumulation of persistent pesticides and
polychlorinated biphenyls (PCBs) is potentially
hazardous to the organisms at higher levels in food
chain, such as humans. To fulfil the legal requirement
of MRL set in these products, an efficient method was
required for analysis of large number of pesticides and
PCBs in these high fat and protein containing matrixes.
An analytical method was thus developed for analysis
on GC-MS/MS with a special focus on Indian Food
Safety Act (FSSR) and EU legislation.

Veterinary drugs in milk and egg

An extraction and analysis protocols were
developed for simultaneous analysis of multi-class
veterinary drug residues in milk and egg. The selected
analytes belonged to different therapeutic classes viz.
antibiotics, anticoccidials, an thelmintics, agonists,
hormones, steroids, non-steroidal anti-inflammatory
drugs and pesticides, and include approved as well as
unapproved substances.

Accelerated solvent extraction techniques for pesticide
residves in Yam and taro

A method for pesticide extraction by using
accelerated solvent extractor technique for multi-
residue analysis of pesticides was developed.




W3- ¥1.31.37, . arfifen wfrdee 2015-16

agan, arg faa v,

IFdY AU
IR et uRasAr

COLLABORATIVE, EXTERNALLY FUNDED, CONTRACT
RESEARCH AND CONSULTANCY PROJECTS

YR A gRIfvas g & Fafa g@= aa
IR H dleArers afire AR &
ferg <t Evwor wATerren (gdist gRY

fAfeag)

TdE T & o A fEfa & fow 99 wa d
FHitRErEE TR & a0 & e sy
FRIHH 1 IE 1391 a9 1| U F9 <0 I d B
Frata & fore sremiy et sRisd 2015-16 @ fag feam
Tt =1 oreraq TR TR 38 Hiem O, Sig-gaTeshiir
3R e Td STaud (FUasts) W wrher-Usistsh gl
3T TR & YR T, Hiemest 3R W &t & a1y
e g dTel 42 HieATR (Y 5) it i #
Usd ¥ & ogWd, ISR H g9TE WAl Sl U,
feqamehi il AT, SN o STTER W 186 AR (+
3Th T SR fINTRAT HEed % SATSHINY) Y
9o # smfiet foram T den @t Frarta Tl # SR R
$1 M| /e 2015-16 & fou, 13 Tfyd @mRmensT i
AT T HRegor R o forw faerioer < | wretorar wdteror
SHrlshH, SIfTeFur 3R R o wreaw | SRR # ehieArerehi
HI 377 TGUUTT § o8 -SSR Tehed AW o fergetwor
% foru weft firg emTSITeTTeTt % T A EETe gfsRe
T TSI TR TRIT| Fe 6 SifieRE & STYR W,
g & f@d & o mgry, Ak 3R oy Yew H
29050 @ Usiiehd fohy U

T T9 o <F ol fafd & Ty # THeTue sTaeH
T TIE & SR W 1491 ATl Fore IR for mu) 3ad
T Q- o GO 3R THITRUA STATeH o STER |
205 AN AT & FoF Ul SHIHR  HEH 2015-16
& foru quret ot e 1286 & SIfeh 2014-15 ¥
12.3% & o § 12.1% 9| =8 mow H feufa &

NATIONAL REFERRAL LABORATORY FOR
MONITORING PESTICIDE RESIDUES FOR
EXPORT OF TABLE GRAPES FROM INDIA TO
EU COUNTRIES (FUNDED BY APEDA)

This was the 13" year of the Residue Monitoring
Program for controlling agrochemical residues in table
grapes for export to the EU countries. The guidelines
for residue monitoring programme, 2015-16 for export
of table grapes to the EU countries was updated. In this
season, a list of 42 pesticides (Annexure 5) with label
claim with CIB and RC was recommended based on
information generated by ICAR-NRCG on bio efficacy
and Pre Harvest Interval (PHI). A list of 186 pesticides
(+ their metabolites and isomers of toxicological
significance) were included in Annexure 9 based on
the experience of the previous season, availability of
effective chemicals in the market, communication from
the stake holders etc. and the same were monitored
in all export samples. For the season 2015-16, 13
laboratories nominated were recommended to test the
samples. The SOPs for testing were harmonized for all
the nominated laboratories on grape for multiresidue
and single residue analysis of pesticides and other
contaminants through different proficiency testing
programs, training and surveillance audit. . A total of
29050 farms were registered in Maharashtra, Karnataka
and Andhra Pradesh for export to EU as per record on
GRAPENET.

A total of 1491 internal alerts were issued on the
basis of the reports on the MRL exceedances reported
in the context of export to European Union Countries.
Out of'this, on the basis of re-sampling results and MRL
compliance, around 205 internal alerts were revoked.
Hence the effective internal alerts for the season 2015-
16 were 1286 which accounts for around 12.1% sample
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failure compared to 12.3% in 2014-15. The higher rate
of failure despite good weather condition might be due
to less microbial load on berries and lack of washing
effect because of rain. This type of effect which may
be due to climate change needs to be considered for
developing strategy for forthcoming season. However,
no samples were failed at destination so far indicating
the effectiveness of monitoring.

Proficiency test (PT) programmes

Two training programmes and proficiency tests
(PT) were organized on 10" December 2015 and 6™
January 2016 for agrochemical residues in grape. In
this programme, pre harvest sampling and analytical
method for agrochemicals analysis in grape was
discussed. Then test material of grape was distributed
to the representative of the laboratories on same day.

Each participant laboratory had to analyse a
homogenised test material of grape for agrochemicals
as per the Annexure 9 of the Residue Monitoring Plan
(RMP) of APEDA for grape. Analysis of the PT data
suggested that 9 laboratories achieved satisfactory
Z-score results for all the target analytes, within the
range -2 to +2. Similarly training programmes and PT
was organized for peanut and okra also for different
laboratories.

Training programmes

Pre-harvest sampling of grapes for
agrochemicals residue analysis

A training programme was organized for the
representatives of laboratories involved in grape
sampling for export to the EU on 8" January, 2016.
Different laboratory representatives (150 persons)
from Pune, Mumbai, Hyderabad, Chennai, Bangalore,
Kochi and Kolkata participated in the training
programme. The training programme was co-ordinated
by Dr. K. Banerjee and Dr. Ahammed Shabeer T.P. at
Pimpalgaon, Nasik.

Residue analysis of pesticides and plant
growth regulators in fruits and vegetables
using GC-MS/MS and LC-MS/MS

A training programme was organized during 23
to 25" November, 2015 in collaboration with India
section of AOAC international. Around 15 chemists
from different food testing laboratories participated in
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the programme. The training programme covered the
area of multiresidue analysis for pesticide, the residue
analysis methods for plant growth regulators (PGR),
glyphosate and dithiocarbamates. The programme
was co-ordinated by Dr. Kaushik Banerjee and Dr.
Ahammed Shabeer T.P.

Development of capacities for the provision
of the implementation of methods for
individual SRM- compounds under EU-
India Capacity Building Initiative for Trade
Development in India (CITD)

The training was organized by European
Commission on 15'to 3 April, 2015 along with NRL,
ICAR-NRCG, Pune, under the banner of “EU-India
Capacity Building Initiative for Trade Development
in India (CITD)”. The training included the analysis
of SRM- compounds like Ethephon, Chlormequat,
Glyphosate, Paraquat, Diquat etc. The programme
was co-ordinated by Dr. Kaushik Banerjee and Dr.
Ahammed Shabeer TP.

Assessment of nominated laboratories

Inspection and assessment of the nominated
laboratories was carried out during the grape fruiting
season. The following labs i.e. Microchem Silikar
Pvt Ltd, Mumbai; Geochem Pvt. Ltd, Mumbai; SGS
India Pvt Ltd, Chennai; TUV NORD India Pvt Ltd,
Pune; NCMSL, Hyderabad; Envirocare laboratories,
Mumbai; First Source, Hyderabad; CFT BVDU, Pune;
Interfield laboratory, Cochin; NHRDF, Nasik; TUV
SUD India Pvt. Ltd, Bangalore and Bureau Veritas,
Chennai were assessed during the ongoing season and
counter samples were collected from all the labs for
comparative analysis at NRL. On the analysis of the
counter samples at NRL, the NRL results were found
to be comparable with those of nominated laboratories.

Compliance check: 5% sample analysis as
per RMP in grape

289 samples i.e. five per cent of the total samples
analysed through HortiNet, consisting of samples
from pack houses, farms and nominated laboratories
were analysed for confirmatory testing at NRL. The
results of all the samples tasted at NRL were similar to
corresponding laboratory results.



IR 131l A Fqurar ufcrae 6
ufafesar &1 srafere fRAeayor (SHH

T fAferag)
e g8 21 W wEqa foram

feharcue oM gRT U Wsdw
4 sty srgurarT ufafar 4 ey sk
Hfor Sreffervor &1 3reTT=

e 98 23 W wEqa fora|

T 3R aruw= ufdaa i fRAf d R
& Scuremdr 9o & forg fAufa uefq
Tt (T T fasT aifda)

TR 39S AT AT T T JE9H o i qgqge
T ST IcATEehT ! THT W SIHHH e 6t stavgeran
% I L o fIe wen ol Tmefa yomeft (39 o7 wiemsa
areTiia) fererfera e T TeT B1 TeTE 84 % foru e
Tied R i S99 & YR W Seaed dar fman s
T 21 ufEsEr 9 2012-13 § (i) SATHST qEARE
399 o forw, Teft ot araue wfherer % g o SR
# glg 3R I W J1eRA S O ghg Aled adn
o Tmefa yomeft (Sivmm) Tg mavas 2, (i) 3R &
fore wtew fosrfea svam e (jii) T SR aome gfdee
1 feufd o qed FHA Icareshdl § UR dH o fog fof
TmefT orreft i foreRfad T, % LA 6 A1 IE H T

A9 AR 9 S o dgd SR et wfdfear
HIOH §9 39 TS § g1 & S fesmea fohg oo
T ghg 3T o G Tooh Sl Tidee (STRiiaa &=
S F 50%) * WY MY BeE HGW ok GRA
o MY o qed 26.2% 39S 1 M g5 Iorehl i
1,42,750 93 oft|

IUSTEY SHEFRT o AT TR TR o kel o Ifg,
foepma, StaEm 3R SR i Yer@r o forg 2fie wem (20
Y Tk o [o10) T = o foTg we Tifaefiat femere™ wiea
festrsa foran o, it for wetrgleshl, gfg qon 3ue AmEsi
W S AT 9IS ded (AEISH) Uidee @ e ¥ W@d
T ATICYL ¢ Wk Tied e | gt i wwrfea fafor,

‘)

[ ]
LT

-‘-'.

T

ICAR - NRC FOR GRAPES ANNUAL REPORT 201516 wece

FUNCTIONAL ANALYSIS OF SALINITY
STRESS RESPONSE IN GRAPEVINE (FUNDED
BY DBT)

Report presented on page 21

UNDERSTANDING THE RACHIS AND
BERRY ELONGATION IN RESPONSE TO GA,
APPLICATION IN THOMPSON SEEDLESS
GRAPES USING FUNCTIONAL GENOMICS
APPROACH (FUNDED BY DBT)

Report presented on page 23

DECISION SUPPORT SYSTEM FOR
ENHANCING PRODUCTIVITY OF GRAPES
UNDER MOISTURE AND TEMPERATURE
STRESS CONDITIONS (FUNDED BY NASF)

In order to meet the grape growers’ requirement for
timely information on various aspects of management
to maximize the yield and profits, a decision support
system (web and mobile based) is being developed.
The DSS is designed to be based on the simulation
model and rules engine for providing the advisory. The
project was initiated in 2012-13 with the objectives (i)
to study the effect of moisture and temperature stress
on growth and yield of grapes to generate data library
required for crop growth model and decision support
system (DSS), (ii) to initiate model development for
grape and (iii) to develop decision support system
for improving crop productivity under moisture and
temperature stress conditions.

Under this project, two field experiments
were designed to quantify the response of grape to
temperature and water stress. Mild water stress (50%
of recommended irrigation schedule) during shoot
growth stage coupled with dry period during foundation
pruning season caused 26.2% yield loss worth of Rs
1,42,750/-.

Using the available information and data from
experiments, a dynamic simulation model for growth,
development, biomass and yield of grape vines is
designed to run at daily step (for 20 years cycle) and
to provide outputs on phenology, growth and yield
parameters taking into account the effects of water and
nutrient (nitrogen) stresses. The model framework
inculdes providing outputs for expected dates of
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harvests, yield and water management information apart
from other information on growth and development of
grape vines.

The phenology module was tested for its predictive
performance using the phenology data from 40
farmers’ fields during 2013-14 and 2014-15. The data
on dates of foundation and fruit pruning were input into
the model. Apart from this, the daily weather data on
minimum and maximum temperatures, rainfall, solar
radiation and wind speed were input into the model.
The efficiency of phenology module to simulate dates
of pre-bloom, 50% flowering, fruit set, veraison and
harvest were tested against the observed data from
the farmers’ field for 2013-14 and 2014-15 periods.
Results indicated that during 2013-14, and 2014-15
the R? values for simulated and observed phenological
events were in the range of 0.8 and 0.88, indicating
a high simulation efficiency. During 2015-16, the
phenology module was validated as well as used for the
forecast. The simulation efficiency has been improved
to R? > 0.90 for flowering, fruit set and veraison stage.
Subsequently, the model was used to forecast the
harvest dates for 17 vineyards. The forecasted and
actual harvest dates indicated close agreement with
the forecasted date of harvest, but in some cases need
further refinement.

Web and mobile based DSS applications were
completed and launched. DSS application handles
queries relating to water requirement as per growth
stage, nutrition requirement and problems caused due
to heat and moisture stress like leaf curling, leaf drying,
leaf blackening, leaf yellowing and leaf drop, stunted
shoot growth, berry discoloration, berry cracking,
berry drop etc. This DSS is made available to farmers
for validation. A total of 40 growers were registered
and trained on DSS software usage in a workshop
organized at Nasik.

STUDIES TOWARDS ENHANCEMENT OF
SOURCE/SINK RELATIONSHIP IN GRAPES
USING '“C GIBBERELLIC ACID AS A
RADIOTRACER (FUNDED BY BARC-BRNS)

To understand the source/sink relationship in
grape vine, biochemical assays of sucrose metabolising
enzymes of futile cycle viz. soluble acid invertase,
neutral invertase, sucrose phosphate synthatase, sucrose
synthase and fructose 1, 6- bisphosphatase were carried
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out. All enzymes were assayed in source as well as
sink post 3 hrs and 6 hrs of GA, application. Of all the
enzymes acid invertase showed higher activity along
with stimulated response to GA, after 3 and 6 hrs as
compared to control. Neutral invertase showed less
activity and response as compared to acid invertase.
Sucrose synthase also showed positive role in sucrose
metabolism whereas SPS hardly showed any response.
A radiotracer study is also in progress at BARC to
demonstrate the role of GA, in sucrose translocation by
using '“C sucrose.

USE OF REMOTE SENSING FOR PRECISION
FARMING - CASE STUDY FOR SELECTED
GRAPE VINEYARDS IN NASIK (FUNDED BY
MNCFC)

Geospatial technology especially remote sensing
canbeused forconductingsite specific cropmanagement
in horticultural crops and also to help the stakeholders
to understand the applications of geospatial technology
for proper management of their crops and subsequently
increase in their productivity. Remote sensing is a
valuable tool for vineyard managers to assess several
aspects of their viticultural operation, including pest
management. Use of remote sensing for identifying and
quantifying crop stress from differences in the spectral
characteristics of canopy surfaces affected by various
stresses is a rapid and cost effective tool.

This will also aid in farmer taking a decision to
store their produce in case of market glut thereby,
reducing their economic losses due to distress sale.
Keeping above in mind, a project was initiated from
December, 2015 in collaboration with Mahalanobis
National Crop Forecast Centre (MNCFC) under Dept.
of Agriculture and Cooperation, New Delhi. The
objectives of the project are (i) use of high resolution
remote sensing data for developing management zones
in vineyards, (ii) to assess and monitor stress (abiotic
and biotic) in grape using remote sensing and (iii)
use of ground based hyperspectral data for estimating
biophysical and bio-chemical parameters.

A survey was conducted to select contiguous grape
growing areas in Nasik. Vineyards from Karsul (Tal.
Niphad) spread in 58 acre area were identified and
their geo coordinates were collected for the purpose.
The location and crop details with regard to name of
the farmer, survey no., name of the variety, area of the
plot, age of the vineyard and spacing were collected




ICAR

I~ 71.31.37, . arfifen Mg 2015-16

AT I 3W, IAUA o T T BHA o [0 T ARATT
Gehor Teran qen ifireras foram| o1 & fogetyor & fow 39
SHHT ! THTAEHUHH B 9e foram | 39 & o1,
et g1 ant & R Tifdes # 3= Tl @ fafe foramt
T T Hedlgioehl SRS & Aishe ot feihifeded &
1Y YeH foRd M| 39 3TeRSl T A UgE U & o
THieH F (d1ge fafire FfY) ¥9 R wagieeh At
o ToIu STt stacisl qen 3= faves gas /3uue 3Tehel
F @y foran ) Aede 8/3ATHSE SRS w1 TEN
Tiferes St & gg= 99 walgiaeh! AT o fag feman
i

wad ghg At fafim wargfeh sraeanst w fafia
Yee fiaraneti & fou vl gearer fae ) sfeafaa
Al i 9 W Tiede § /TS SeHe (30 TH)
=i Satifew g o secs foram @ it *ersumst yey
T T foram qem &, A 3 THSTESAR S ol &afvd
foram| @ft guat it I F delw ¥ auisf wmE @@
TR et o gRT ATHehe foraT| 38 a8 e 93
TR = (TATEAR-3TN) / (TAEH+AR) o Z
TR ST el FEehieh (TIEETeTE) it gvai &
e o Y S| Scu wEiEteTs Sfa i T TR
3T 3mmedTeTer affeRr Ueriien & g rfdifara anfferor
fopan it sftera gwater i 1o )| =g fafr sfea gwaner
& TUIHH WEEA hl THA § e fRa SR aieR
fawreten awar iR SEf T=E ok STER W ST Avft R
g 6t 5| g B e 39 Sfi 40 H gwiiEn M 2|

for individual farm and documented. The same was
provided to MNCFC for further analysis. Apart from
these, data of occurrence of phenological stages
collected from different farmers in other locations in
Nasik since last two years were also provided along
with the plot’s geocoordinates. These data were used
for mapping of grapes phenology in the identified area
for precision farming (site specific agriculture), using
ground observations and high resolution airborne/
satellite data. Landsat 8/OLI data was used for
identification and phenology mapping in Nasik district.

Spectral signatures for different management
variability was captured at different phenological
stages of the crop growth. Multi temporal Landsat 8/
OLI datasets (30m) of the aforementioned dates were
downloaded in geotiff format and imported in *img
format and Green, Red and NIR band was then stacked.
DN to TOA spectral radiance of all the scenes was
then computed using the radiance rescaling factors.
Normalized Difference Vegetation Index (NDVI) was
then computed for the following scenes using the
formula: NDVI= (NIR-R)/(NIR+R). The generated
NDVI images were then stacked and unsupervised
classification using ISODATA classification algorithm
and signature means were computed. Spectral Profile
of multi date signature means was then plotted in excel
and based on signature separate ability and ground
truth, grape classes were identified. The results are
presented in figure 39 and figure 40.

o 39: iferes o feer il
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Figure 39: Segregation of
the grape growing areas in
Dindori and Niphad Taluka
in Nasik
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The figure 39 clearly shows that the area under
grapes appears to be constant at different time points
based upon False Colour Composite. However, this
FCC cannot be used for identifying the crop growth
stages. The figure 40 clearly shows the growth stages
based upon the NDVI which has been calculated as
reflectance ratio of NIR/Red. Higher NDVI means high
vegetation vigour.

v yuth poiric By WESC Grapes

o 40: Fe # TR @ A fafira srawensti # wreidiend wfq
Figure 40: NDVI progression in different stages of grapevine in Karsul
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INTELLECTUAL PROPERTY MANAGEMENT
AND TRANSFER / COMMERCIALIZATION OF
AGRICULTURAL TECHNOLOGY (FUNDED
UNDER NAIP)

Four copyright applications for filing were prepared
for following works: (1) The digital database titled as
‘Grapevine Diseases in India’, a ready reckoner for diagnosis
and management of grapevine diseases in India, (2) The
digital database titled as ‘Diagnostics and management
of pests of table grapes’, (3) Computer Software Work
titled as “A web based online ‘Grapevine Disease and Pest
Diagnosis System for India” and (4) Literary Work-Titled as
‘Catalogue of Indian Grape (Vitis spp.) Germplasm.
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3U TSI FrRIHA
PROGRAMME FOR NEH AND TSP

The NEH and TSP programme was initiated
in 2013-14 in Mizoram state which has emerged as
new area of wine grape cultivation. The following
objectives have been identified for developing grape
industry in Mizoram state.

1. Survey of the grape growing tracts in Mizoram to
identify production related constraints.

2. Development of package of practices for grape
cultivation in Mizoram

3. Introduction and evaluation of short duration and
rain resistance grape varieties suitable for the area.

4. Upgradation of the technological and knowledge
base of grape growers and resource persons.

5. Development of nursery for quality planting
material under Tribal Sub Plan

6. Training the nurserymen for the production of
disease free planting material.

The following activities were carried out during
2015-16.

Organization of training program

The training program on “Production of quality
planting material in grapes” was organized at State
department of Horticulture, Champhai on 09.03.2016
in association with the state department of Horticulture,
Aizawl, Government of Mizoram.

Two Scientist from ICAR-NRCG, Pune conducted
the training program and covered different aspects like
(i) Maintenance of mother vine block of grape variety
following standard cultural practices, (ii) harvesting
the cuttings and multiplication in polybags, (iii)
treatment of cuttings for better rooting and control of
diseases, (iv) care and maintenance of rooted cuttings
in polybags - irrigation and nutrition, (v) management
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of pest and disease in nursery, (vi) testing the plants for
virus and its purity and genuinity and (vii) distribution
of rooted plants to the farmers.

During this visit the vineyards were either recently
pruned or were under pruning, thus majority of the
participants requested information on cultural practices
also. Therefore, different aspects viz. pruning time and
care to be taken while pruning, importance of hydrogen
cyanamide in yield and the concentration to be used
in relation to the temperature, type of training system
(Pandal and Y) in relation to harvest of sunlight under
temperate condition, shoot density in relation to disease
and pest control and application of fertilizers were also
discussed during the training.

The farmers also asked the questions related to
sprouting, shoot density, training and variety under
Mizoram condition. Fifty farmers attended the training
programme.

GUIDING THE FARMER FOR
MULTIPLICATION OF CUTTINGS FROM
VIRUS TESTED VINE

During 2014-15, healthy and high yielding three
vines from the vineyard of Mr. C. Lalawmpuia in
Vansang village (Champhai) were randomly selected
and cuttings from these vines were brought and grown
in ICAR-NRCG nursery and tested for virus. The
leaves of these vines were found free from leaf roll and
fan leaf virus. Hence, the cuttings from virus free vines
were harvested and planted in the polybags for further
multiplication and establishment of mother vine block
in the farmer’s field. 120 cuttings harvested from these
vines were planted by the farmer in polybag kept in the
poly house.

e o ToU aTgTanh ol Bl et | o

Virus free cuttings planted in poly bags for multiplication




ICAR

I~ 71.31.37, . arfifen Mg 2015-16

SIS 39 RAISHT & siafa sl
AT fapr

Aot < Taia R (ot T, drerrgeT, aET) %
AT 20 1t x 5 HY ATHR T TAEISH ST T 3T T
e favm i d@h |7 foaw fommg yomeft i oo
# T

forer vers ¥ uiciersd 1 famio

Erection of poly house under TSP at farmer’s field
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S. No Name of the variety

1. &a+ wi% / Cabernet Franc
it st / Sauvignon Blanc
OIfem / Riesling

Mt / Chardonney

Jwfagt / Tempranillo

ST qda / Bangalore Purple
ST 5/ Bangalore Blue

S SN BCTN B I S

RED

ASSESSMENT OF MOTHER VINE BLOCK OF
BANGALORE BLUE AT STATE DEPARTMENT
NURSERY

The mother vine block of state department nursery
was visited for the growth and performance. The
rooted cuttings planted in April, 2015 showed weak
vegetative growth. It was recommended to increase
the quantity of irrigation water and apply urea @10 g/
vine at an interval of 4-5 days for 4 to 5 times. Further,
application of DAP @ 20 g/vine was also recommended
to improve rooting of mother vine block. To achieve
uniform growth, it was advised to take recut and swab
the apical 2-3 buds after recut with hydrogen cyanamide
@ 50 mU/litre to early and uniform sprouting.

INFRASTRUCTURE DEVELOPMENT UNDER
TSP

The major infrastructure developed under TSP was
erection of polyhouse (20 m x 5 m) in the identified
farmer’s field (Mr. C. Lalawmpuia, Vansang village)
and installation of drip irrigation system at the nursery
of state department of Horticulture.

Performance of wine varieties under NEH
Program

The un-rooted cuttings given by ICAR-NRCG,
Pune during 2013 and 2014, were multiplied by
Directorate of Horticulture, Champhai. The farm
of Mr. C. Lalawmpuia from the Vansang village was
identified for planting. The farmer was demonstrated
about the planting of rooted cuttings. The following
varieties in polybags were transplanted in the field.

TG T HeAHL shi T
No of cuttings planted
12

10
01
11
02
29
79
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Several technologies developed and assessed at
the Institute, were disseminated to the grape growers
through web advisories, field visits, participation in
growers’ seminar, demonstration trial, participation in
exhibitions, radio talk, television programmes and by
organizing training programmes.

1. Use of rootstocks for sustainable grape production
under abiotic stress

2. Irrigation schedule, use of mulch, and subsurface

irrigation under water deficit conditions
Rationalisation of fertilizer use

Use of bioregulators for improving grape quality
Strategies for insect pest and disease management

Use of biocontrol agents

NS kW

Weather information based, location specific
advisory on disease management

Web adyvisories

During the year 54 weekly advisories were issued
to give weather based disease and pest risk assessment
for different grape growing regions and recommended
spray schedule based on risk assessment. Advisories
also included recommended horticultural practices
for hailstorm and heavy rainfall affected vineyards,
pesticide residue alerts for export grapes etc. An
casily accessible link is provided on the website of the
institute to access these advisories.

Participation in charchasatra and seminars
organised by MRDBS

Every year Maharashtra Rajya Draksh Bagaitdar
Sangh (MRDBS) organizes “Charchasatra” in all
major grape growing areas in Maharashtra. These
charchasatra are organized twice in a year, once to
discuss practices after foundation pruning in April-
May and then in September to discuss practices after
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fruit pruning. Team of scientists of the Centre imparts
latest information to the grape growers. About 4000
growers attend these sessions in different areas.

Charchasatra for foundation pruning were held at
Nasik (13™ April), Sangli (18" April), Pandharpur (5%
May), Indapur, Pune (6" May). Following topics were
discussed by the scientists.

1. Dr. S.D. Sawant — Disease management after April
Pruning

2. Dr. R.G. Somkuwar — Cultural practices for fruit
bud differentiation

3. Dr. AXK. Upadhyay — Nutrient and water
management in grapes after April pruning

4. Dr. S.D. Ramteke — Physiological requirements of
formation of fruitfulness in grapes

5. Dr. D.S. Yadav — Management strategies for insect
pests in grape

6. Dr. AK. Sharma — Grape and raisin marketing:
status and prospects

Similarly Charchasatra were organised to educate
the farmers about practices to be followed after fruit
pruning, which were held at Baramati, Solapur,
Nasik, Sangli, and Narayangaon on 26th September,
6th October, 8th October, 10th October, and 20th
October 2015 respectively. Dr. S.D. Sawant, Dr. R.G.
Somkuwar, Dr. A.K. Upadhyay, Dr. S.D. Ramteke,
and Dr. D.S. Yadav participated in these charchasatra
and educated grape growers on above mentioned with
reference to practices for fruiting season. These events
were attended by about 10000 grape growers.

* Dr. S.D. Sawant, Dr. R.G. Somkuwar, Dr. A K.
Upadhyay, Dr. S.D. Ramteke and Dr. D.S. Yadav
participated and delivered lectures in their field of
specialization in Annual Seminar of Maharashtra
State Grape Growers’ Association held during 30™
August to 1% September 2015.

Participation in charchasatra and seminars
organised by other agencies

*  Dr. R.G. Somkuwar delivered lecture on ‘Cultural
practices for effective fruit bud differentiation’ at
Nasik on 1* May 2015.

* Dr. R.G. Somkuwar delivered lecture on
‘Production of quality grapes through cultural
means’ at Sangli on 6™ June 2015.
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* Dr. S.D. Sawant and Dr. A.K. Upadhyay
participated in Farmers’ Fair organized by
Maharashtra State Grape Growers’ Association on
3 July 2015 at Satana, district Nasik and guided
the grape growers.

* Dr. S.D. Sawant guided the grape growers in the
grape Charchasatra organized by Gram Samruddhi
Foundation, Vadner Bhairav, district Nasik on 9%
October 2015.

*  Dr. R.G. Somkuwar delivered lecture on ‘Cultural
practices to be followed from berry growth stage
till harvest’ under Jai Kisan Jai Vigyan program of
ICAR at Jath, Sangli on 29" December 2015.

* Dr. AK. Sharma delivered lecture on ‘Raisin
making: process and quality’ in the Charchasatra
organized by Khandelwal Herbo Chem Industry at
Sangli on 11" January 2016.

*  Dr. A.K. Sharma visited University of Horticultural
Sciences, Bagalkot on 29" January 2016. A lecture
was delivered on ‘raisin making and quality’.

Demonstration of water use efficiency
techniques at farmer’s field

The grape is cultivated in 1.21 lakh hectare in the
country with 80 % of the acreage in Maharashtra and
north Karnataka. In these states, double pruning and
single cropping pattern is followed. The irrigation
water requirement differs at different crop growth
stages. Grapevines are drip irrigated; however, farmers
tend to use irrigation water arbitrarily. These areas
also suffer from moisture and temperature stress. The
institute has standardized irrigation schedule based
upon crop growth stages and pan evaporation and
further developed technologies to improve water use
efficiency through the use of subsurface irrigation,
mulching and antistress in vineyards.

Jath and Palsi are drought prone areas in Sangli
district. Based on the importance of rationalizing the water
use in these areas, the institute has laid out demonstration
trial based on our earlier research results. During the
week of Jai Kisan Jai Vigyan, the institute demonstrated
the impact of the research results at the farmers field (Mr.
Ramesh Mali) at Jath.
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Three different irrigation treatments were imposed
in this vineyard namely Recommended surface drip
irrigation schedule based upon pan evaporation, subsurface
irrigation (75% of the recommended irrigation schedule)
and the farmer’s own practice. This demonstration trial
was carried out on 5 years old Manik Chaman (a clone
of Thompson Seedless) raised on Dogridge rootstock. A
total of 100 grape growers from different grape growing
areas visited the plot. No visual differences in berry
characteristics were observed among the treatments,
thus indicating saving of up to 30% irrigation water by
following institute recommended irrigation schedule
vis a vis farmer’s practice. The grape growers were
also sensitized about the use of subsurface irrigation,
a technique for irrigating vineyard at 25 cm depth for
improving water use efficiency that could further lead to
25% saving of irrigation water. The grape growers posed
a lot of queries on these technologies and showed their
willingness to adopt the same under the institute guidance.

Participation in Krishi Vigyan Mela /
Exhibitions

ICAR-NRC for Grapes arranged stalls in ten
different events organized in Karnataka, Maharashtra,
Bihar, and New Delhi. Developed technologies were
displayed in the form of posters. Live samples of
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grapes, raisins, juice etc. were also displayed on the
stalls. Important publications of the institute were made
available for sale. About 2000 people visited institute’s
stall during the following exhibitions.

* Horti Fair “Horti Sangam 2015” at Gandhi
Maidan, Motihari (Bihar) organized by National
Horticulture Board on 10-12 April 2015. Mr. B.B.
Khade and Mr. B.J. Phalke arranged the stall in
exhibition.

*  Agrowon Grape-Pomegranate Mabhayatra
at Pimpalgaon Basavant, Nasik during 4-6®
September 2015. Mr. S.S. Bhoite and Mr. N.K.
Najan arranged the stall in exhibition.

* Agrowon Grape-Pomegranate Mahayatra at
Baramati during 11-13™ September 2015. Mr.
E.G. Kamble and Mr. K.K. Kale arranged the stall
in exhibition.

*  Farmers Day at [ARI Station, Pune on 19" October
2015. Dr. Ahammed Shabeer T.P., Mr. S.S. Bhoite
and Mr. K.K. Kale arranged the stall in exhibition.

*  Agrowon Agri Expo-2015 at Pune during 23-27%
October 2015. Mr. S.S. Bhoite and Mr. K.K. Kale
arranged the stall in exhibition.

* KRUSHIK 2015: Live Demonstration and Agri
Expo at KVK Baramati on 6-8" November 2015.
Dr. S.D. Sawant, Dr. Indu S. Sawant and Dr. A K.
Sharma addressed the grape growers meet on 6™
November 2015. Mr. S.S. Bhoite and Mr. K.K.
Kale arranged the stall in exhibition.

3 %1 A § S Yee # i

Centre’s stall in exhibition at Baramati

* KVK Agricultural Technology Festival 2015-16
at Narayangaon during 5-8% December 2015. Dr.
S.D. Sawant and Dr. D. S. Yadav guided the grape
growers on 7" December 2015 on disease and
insect pest management aspects. Mr. S.S. Bhoite
and Mr. K.K. Kale arranged the stall in exhibition.
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Horticulture Fair 2015 organized by University of
Horticultural Sciences, Bagalkot during 19 -21%
December 2015. During the exhibition, Dr. S.D.
Sawant chaired the first session of farmers meet
and participated in session ‘Advanced production
technologies in grape’ as a speaker panellist. Mr.
S.S. Bhoite and Mr. K.K.
Kale arranged the stall in
exhibition.

* Krishi Unnati Mela-
2016 at IARI, New Delhi
during 19-21, March,
2016. Dr. S.D. Sawant
participated in the mela
_ along with 10 progressive
wse B grape  growers  from
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Mr. S.S. Bhoite, Mr. B.J.
Phalke, Mr. N.W. Kamble
arranged the stall.

Television Programmes

*

*

*

Dr. S.D. Sawant: Krushidarshan’ (Phone-in-Live)
Programme of Sahyadri Channel of Doordarshan
at Mumbai on 10" December 2015. The topic
of discussion was “export of table grapes, new
opportunities”.

Dr. S.D. Sawant and Dr. R.G. Somkuwar: ‘Phone-
in-live’ programme on ‘Management of vineyards
during cold wave’ of DD-Sahyadri, Doordarshan
Kendra, Mumbai on 7" January 2016.

Dr. R.G. Somkuwar, Dr A.K. Upadhyay and Dr.
S.D. Ramteke helped in production of short films
by Mumbai Doordarshan on (i) Grape vineyard
management under rainy condition on 7" August
2015, (ii) Grape cultivation under shortage of
irrigation water in Kadvanchi: A success story
on 19" February 2016 and (iii) Viticulture under
plastic cover.

Radio Talk broadcasted by Aakashvani, Pune

*

*

Dr S.D. Sawant: ‘Disease management in grapes
for MRL compliant grape production’.

Dr R.G. Somkuwar: i) Grapevine photosynthesis
and canopy management in relation to fruit bud
differentiation on 1% May 2015, ii) Nutrient
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management and vine training for cane maturity
in grapes on 20" June 2015, iii) Management of
grape vineyard for fruit bud differentiation on 24"
August 2015, iv) Grape vineyard management
during rainy season on 28" August 2015, v)
Importance of source: sink in bunch development
on 14" January 2016 and vi) Role of nutrients and
water in bunch development on 21% January 2016.

*  DrS.D.Ramteke: ‘Use of Bioregulators to improve
production and quality of grape’ and ‘Precautions
to avoid berry cracking due to unseasonal rains or
hailstorms’.

*  Dr. Roshni Samarth: On Community Radio Station
“Sharda Krishi Vahini” (established under Krishi
Vigyan Kendra, Baramati) i) Different varieties of
grapes and their attributes on 4™ February 2016,
ii) Frequently asked questions regarding farmers
right on 6" February 2016.

Guidance to farmers by video-conferencing

*  Dr. S. D. Sawant, Dr. A.K. Upadhyay and Dr. D. S.
Yadav guided grape growers of Sangli, Baramati
and Nasik simultaneously on ‘Nutrient and water
management in grapes’ on 1* November 2015.

Assessment of technology for raisin
making in farmers’ field

The experiments to develop techniques for
minimization of browning in raisins revealed that the
spray of 200 ppm ascorbic acid on grape bunches on
third day of drying resulted in good quality raisins. The
results have been published and communicated to grape
growers and raisin makers by lectures and articles. With
the help of MRDBS, this technology was assessed at
field level. The results on raisin yield and quality are
awaited. Beside this group, two farmers in Sangli
used the recommended technology for raisin making
and have reported effectiveness of this technology for
retaining good raisin colour, texture and yield.

Scientist-Farmer interface meeting

A Scientist-Farmer interface on grape cultivation
was organized on 18" February 2016 at Ratlam,
Madhya Pradesh jointly by ICAR-ATARI, Zone VII,
Jabalpur and ICAR-NRCG, Pune. Staff of KVK, Jaora
and Scientists from College of Agriculture, Mandsaur
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also participated. The team of scientists from ICAR-
NRCG including Dr. S.D. Sawant, Dr. R.G. Somkuwar,
Dr. A K. Upadhyay, Dr. A.K. Sharma visited vineyards
of table and wine grapes in Tetari village near Ratlam
where major grape vineyards are concentrated. It was
informed that the grape cultivation in the area has
dwindled from approx. 300 ha area in 1982 to 45 hectare
area at present. After the field visit all the scientists
interacted with the gathering of about 125 grape
growers. On discussion with farmers it was discovered
that lack of technical information for quality production
and improper marketing of table grapes were the main
reasons for reduction in area. Also, in recent years non-
availability of irrigation water also contributed to the
reduction of area under grapes. The Director, ICAR-
NRCG in his address emphasized
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the importance of timely viticultural
operations and highlighted specific
skill required for quality production.
The Director, ATARI stressed on the
need to develop Farmer’s group for
procurement of inputs, processing
and marketing of produce to increase
farm  profitability. Scientists
from ICAR-NRC Grapes guided
the growers during the technical
session on canopy management,
nutrient and water management,
pest management and post-harvest
processing. ICAR-NRCG agreed
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to upgrade the skills of the growers
through training programme at Ratlam during the current
year 2016 and also provide training to the Extension
functionaries of State Horticulture Department, KVKs
and Agriculture University who will later on serve as
trainers and guiding force for expansion of grape area
in and around Ratlam.
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TRAINING AND CAPACITY BUILDING

DEPUTATION ABROAD

*

Dr. K. Banerjee participated in the Programme
Advisory Committee meeting of Malaysian Palm
Oil Board, Selangor, Malaysia during 13-17" April
2015.

TRAINING ACQUIRED

*

Dr. InduS. Sawant, HRD Nodal Officer participated
in the Training workshop on Competency
Development for HRD Nodal Officers of ICAR
organized by the ICAR- National Academy of
Agricultural Research Management, Hyderabad
during 10-12™ February 2016.

Dr. Ahammed Shabeer T.P. attended training on
‘Anthocyanin extraction from grape’ organized at
Division of Agricultural Chemicals, ICAR-IARI,
New Delhi during 16-18™ April 2015.

Mrs. Kavita Y. Mundankar acquired technical
guidance on methodology used for determining
climatic suitability for grape growing along with
understanding of related features of ArcGIS at
Mahalanobis National Crop Forecast Centre, New
Delhi during 28-31% December 2015.

Mr. M.N. Ganti attended training programme
‘Accrual Accounting in Govt. for the officers of
ICAR’ organized at National Institute of Financial
Management, Faridabad during 22" -27" June
2015.

Mr. U.N. Borse, Sr. Technical Officer attended
training programme ‘Investment Opportunities in
Grid-connected Solar Power in India’ organized
by World Institute of Sustainable Energy (WISE)
at Pune during 5-6" May 2015.

Ms. Shailaja Vitthal Satam participated in the
Awareness workshop on usage of ‘Unified
Messaging Solution’ organized by ICAR-IASRI,
New Delhi at ICAR-CIFE, Mumbai on 16"
December 2015.
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Training Programmes Organized

Following training programmes were organized
at the Centre and Scientists were resource persons for
their field of specialization.

For grape growers

* The Centre in association with Maharashtra State
Grape Growers’ Association (MRDBS), Pune
organized training programme on ‘Advanced
techniques in viticulture’ for grape growers in two
batches during 23-30™ June 2015 (20 participants)
and 3-10" July 2015 (30 participants). These
programmes are specifically organized for the
children of grape growers, who are looking after
their vineyards. Seven days programme covers
advances in all aspects of viticulture and Scientists
of ICAR-NRCG conduct the training and MRDBS
looks after staying arrangements of the trainees.

For technical personnel of APEDA
nominated laboratories

*  ‘Detection of pesticide residues through single residue
methods’ was organized for 29 pesticide residue
testing laboratory analysists during 30" March- 3%
April 2015. Dr. Michelangelo Anastassiades from
EU-Referral Laboratory, Germany gave the training.
The programme was sponsored by EU-India Capacity
Building Initiative for Trade and Development
(CITD) and coordinated by K. Banerjee and Dr
Ahammed Shabeer T.P.

*  ‘Proficiency testing for agrochemical residues in
Okra’ was organized for 20 pesticide residue testing
laboratory analysists on 16® July 2015. Dr K.
Banerjee and Dr Ahammed Shabeer T.P coordinated
the programme.

* ‘Proficiency testing on aflatoxin residues in
groundnut’ was organized on 5% October 2015.
Twenty laboratories including APEDA recognized
laboratories and other commercial testing laboratories
attended the programme.

* A technology transfer training programme on ‘multi-
residue method for pesticide residue analysis in
spices by GC-MS/MS and LC-MS/MS was organized
during 26-28" November 2015. Seven officials from
different laboratories of Spices Board participated in
the programme. This training was organized as a part
of the MoU signed between ICAR-NRCG, Pune and
Spices Board, Cochin.
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For industry personnel

*  ‘Production technology for improving grapevine
productivity’ was organized during 22" — 23%
September 2015 for 15 officials of M/s Deepak
Fertilisers and Petrochemicals Corporation
Limited. Dr. A.K. Upadhyay, Dr. S.D. Ramteke
and Mrs. Kavita Y. Mundankar coordinated the

programme.

*  ‘Production technology for improving grapevine
productivity’ was organized for 14 participants
from technical team of M/s Godrej Agrovet
Limited during 10-11" December, 2015. Dr. Indu
S. Sawant, Dr. D.S. Yadav and Dr. Roshni Samarth

coordinated the programme.

For ICAR-NRCG staff

* A short duration training program on EndNote
was organized on 20th February 2016 for all the
scientists. Dr. Anuradha Upadhyay, Principal
Scientist (Biotechnology) explained various uses of
EndNote like cataloguing, managing downloaded
references during manuscript preparation, etc.

Workshops organized

Workshop on ‘Use of automatic weather
station to generate weather data for pest
risk assessment’

To encourage the precision farming and to use
weather data based disease and insect risk assessment
and advisory in the vineyards, an automatic weather
station was installed at all the AICRP Centres viz.,
MPKYV Rahuri, GRS Theni, HRES Vijayapura and COH
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Mandsaur. One day workshop on the use of automatic
weather station to generate weather data for disease and
insect pest risk assessment to the AICRP Grape workers
was conducted at the Centre on 5" January 2016. The
scientists of the Centre briefed about the method of
usage of weather station and mode of obtaining data
using the software to assess the disease and insect risk
level in the vineyards was discussed in the workshop.
The concept of weather based advisory on disease and
insect management using forecasting models and the
method of validation of online interactive weather
information were explained. The forthcoming web and
mobile based technology for weather based advisory
in nutrient and water management was explained to
the participants. This group discussion will help in the
validation of the weather based forecast advisory for
disease and insect management in the multi locations.

Sensitization workshop on Institute
Biosafety Committee Guidelines

A sensitization workshop on Institute Biosafety
Committee (IBSC) was organized on 18" December
2015 to create awareness about biosafety issues among
the scientists and other research workers of the institute.
Dr Anuradha Upadhyay, Member Secretary, IBSC
briefed about different regulatory procedures for safe
handling of biological material and the guidelines on
good laboratory practices and procedures for handling
organisms of different categories and infrastructure
requirement.
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Training given / summer training / invited
lectures

Invited lecture

Dr. R.G. Somkuwar delivered a guest lecture on
‘Recent advances in production technology and post-
harvest management in grapes’ at National Training
Program on ‘Pre and post management for Enhanced
Production’ organized by MPKYV, Rahuri on 23"
September 2015.

Faculty for M.Sc. (Wine Technology) course
of Pune University

All the scientists were the resource person for their
respective field of specialization for viticulture course
of M.Sc. (Wine Brewing and Alcohol Technology) of
Pune University. This post-graduate degree course is
being offered by Vasantdada Sugar Institute, Pune.
About 39 lectures and 13 practical sessions were
conducted by the scientists of ICAR-NRCG, Pune;
apart from conducting practical examination, student’s
presentations, home assignments.

Professional attachment training to
scientists of other institutes

Two scientists from different institutes completed
their professional attachment training at this Centre.

iR w1 AW SR uftreror & feru ergEeam fawm srafa WTHSII-T.3.3F.%. &
AT Research topic for training Duration qrievieh
Name of Scientist and Guide at ICAR-NRCG
Institute

Dr. Bahadur Singh Profiling of anthocyanins and other 11/05/2015 to  &f. =t. St
Chauhan phenolic compounds in tuber crops 10/08/2015 Dr. K. Banerjee
ICAR-CTCRI,
Thriuvananthapuram

Ms. Sivaranjani R.
ICAR-Indian Institute
of Spices Research,
Kozhikode

faenffal g1 Wisiae ot

af & g B.5.%.f., Teh & 93 @ Herformert
. woft. (F Jahenfiehl) F 7 2 3 4-6 7E A
afEsT % 38 Sy % ARl o Anlesa # @ fRu)

Multi-residue analysis of Black Pepper, 01/02/2016 to =f. =ht. ssi]
Cardamom, and Cinnamon samples
using GC-MS/MS and LC-MS/MS

15/02/2016 Dr. K. Banerjee

Project work by students

During the year three B.Sc. (Agri. Biotech)
students from colleges affiliated to MPKYV, Rahuri
completed their 4-6 months project under scientists of
the Centre.
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Name of Scientist Title of the project Duration T Institution / University
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. ST ST Expression analysis of salt  05.12.2015to 2 Modern College of Agricultural
Dr. Anuradha responsive genes in roots 04.04.2016 Biotechnology, Kule-Dakhane,
Upadhyay of Thompson Seedless and Paud, Pune; affiliated to
110R Mahatma Phule Krishi
Microsatellite analysis of ~ 04.12.2015 to Vidyapeeth, Rahuri
salt response genes 03.04.2016
S, U 1. gmef Evaluation of grape hybrids 01.01.2016to 1 K.K. Wagh College of
Dr. Roshni R. using combine approach 30.04.2016 Agricultural Biotechnology,
Samarth of ampelography and Nasik; affiliated to Mahatma
molecular markers Phule Krishi Vidyapeeth,
Rahuri
RED
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AWARDS AND RECOGNITIONS

AWARDS
Best poster presentation

The poster presentation “Sawant SD, Ghule MR,
Savardekar RM, Sawant IS, Saha S: Effective use of
potassium salts of phosphorus (96%) in the control of
fungicide resistant Plasmopara viticola causing downy
mildew in grapes” was awarded the first prize for
poster presentation in 6th International Conference on
“Plant, Pathogens and People” organized by the Indian
Phytopathological Society, New Delhi during 23 - 26
February 2016 at NAAS Complex, New Delhi. The
poster was presented by Mr MR Ghule.

Ph.D. awarded

Dr. Amala U. is awarded Ph.D. degree in the discipline
of Agricultural Entomology from Tamil Nadu Agricultural
University, Coimbatore under the research topic of “Studies
on eco-friendly management of mealybug, Maconellicoccus
hirsutus Green and two spotted spider mite, Tetranychus
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urticae Koch on grapevine Vitis Vinifera L. Dr Indu S. sawant
was her co-guide.

School allumini honour

Dr. S.D. Ramteke received memento as an honour
on the occasion of completion of 125 years birth day
of Mr. Bapusaheb Lakhanikar and Samarth Vidyalay
Lakhani. Being alumni of the school, Dr S.D. Ramteke
was invited as Chief Guest for the function.

RECOGNITIONS
Ph. D. Guide

* Dr. Indu S Sawant was recognized as Ph.D.
guide in the subject of Microbiology by Shivaji
University, Kolhapur, Maharashtra.

*  Dr. Anuradha Upadhyay was recognized as Ph.D
guide in the discipline of Biotechnology by the
University of Horticultural Sciences, Bagalkot,
Karnataka.

Adjunct Professor

* Dr. Indu S Sawant was appointed as Adjunct
Professor in subject of Botany by Vasant Dada
Sugar Institute, Pune.

Chairman of technical session in
Conference / Workshop

*  Dr. S.D. Sawant chaired session on Plant Protection
in the 43™ Joint Agresco Meet 2015 convened by
Director of Research, MPKYV, Rahuri, on 29" May
2015. He also co-chaired session on “Impact of
climate changes on epidemiology of emerging
diseases’ during 6" International Conference on
‘Plant, Pathogens and People’ held at New Delhi
during 23-26™ February 2016.

* Dr. S.D. Sawant chaired Brainstorming on
“Digitally Linked Smart Fruit Farms for Higher
Productivity and Profits” organized by ICAR-
IARI, New Delhi on 7" March 2016.

* Dr. Indu S. Sawant chaired the session on
‘Challenges in Postharvest Disease management’
in 6" International Conference on “Plant,
Pathogens and People” held at New Delhi during
23-26™ February 2016.

* Dr. K. Banerjee chaired the Food Safety session in
the ‘3" Annual Conference of the India Section of
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AOAC International’ held at Pune during 19-20™
November 2015.

Rapporteur

* Ms. Anupa T. acted as rapporteur for session on
‘Prospects of vertical farming and integrating
urban and vertical farming’ in the ‘International
Conference on Vertical Farming” held at Bengaluru
during 2"-3 Nov. 2015. She was also rapporteur
for technical session on ‘Status of DUS testing and
filing in commercial crops’ in the 10" DUS review
meeting in Rahuri on 26" Feb. 2016.

Editorial Boards

* Dr. Indu S. Sawant was re-nominated as a member
in National Editorial Board of The Horticultural
Society of India for 2015 and 2016.

Members of Commitiees

* Dr. R.G. Somkuwar was a member of Screening
cum evaluation committee for considering the
applications of academic staff member of MPKYV,
Rahuri.

* Dr. Anuradha Upadhyay was nominated as the
member of DBT Accreditation Panel of National
Certification System for Tissue Culture Raised
Plants (NCS-TCP)

* Dr. AK. Upadhyay was a member of interview
committee as outside expert for the selection of
SRF at ICAR-NIASM, Baramati.

* Dr. S.D. Ramteke was a member of Departmental
Promotion Committee to clear probation of
scientists of [ICAR-NIASM, Baramati. He was also
a member of Selection Committee for the selection
of SRF and Field Assistant at ICAR-DFR, Pune.

*  Ms. Anupa T. was a member of team of NHB
for rating and accreditation of nurseries in
Maharashtra.

DG’s Nominee
* Dr. S.D. Sawant attended the meetings of the
following committee as a nominee of DG, ICAR

—  31* meeting of Board of Management of
UHS, Bagalkot on 29" June 2015.

— 33" meeting of Board of Management of
UHS, Bagalkot held on 1st October 2015 at
College of Horticulture, Kolar.
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—  311™ Executive Council meeting of MPKYV,
Rahuri on 14" October 2015.

Examiners / Reviewers

*

Dr. Indu S Sawant examined the Ph. D. thesis of
Sujeewa Rathnayake, titled: ‘Characterization
of Aureobasidium pullulans (De Bary) on Vitis
vinefera L. (cv Chardonnay) with biocontrol of
bitter rot, Greeneria uvicola’ submitted to Charles

Strut University, Australia.

Dr Indu S. Sawant acted as reviewer for Indian
Phytopathology and Indian Journal of Horticulture.

Dr. Anuradha Upadhyay acted as reviewer by the
journal SciTechnol and Applied Biochemistry and
Biotechnolgy (Springer)

Dr. Anuradha Upadhyay was recognized as Ph.D
examiner by Shivaji University, Kolhapur and
M.Sc (Ag. Biotechnology) examiner by UAS
Dharwad.

Dr. AK. Sharma was recognized as expert for
scrutiny of Ph.D. synopsis in Department of Food
Science of Shivaji University, Kolhapur.

Dr. AK. Sharma evaluated Ph.D. thesis of
Department of Horticulture, Dr. PDKYV, Akola and
conducted viva voce examination of Ph.D. student.
Dr. Roshni Samarth acted as reviewer for
International Journal of Agricultural Sciences.
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a1 fa Oifta alRarsEnae afed
S AT AT

LINKAGES AND COLLABORATION INCLUDING
EXTERNALLY FUNDED PROJECTS

wgarht 3R arer R Gifta aRatsET COLLABORATING AND EXTERNALLY
FUNDED PROJECTS

i, ¥R 99T 3413 & frafa & fou e s f i. National referral laboratory for monitoring
et % fru Seme e s () pesticide residues for export of fresh grapes from
India (APEDA).
i 3111{ % fou € g ST T g‘gﬁw (lﬂtﬂsﬁ IR ii. Validation of DUS characters for Grapes (PPV and
THHT) FRA).
iii. Decision Support System for Enhancing
iii. =t 3R q ufded ¥ SR FH ISl deH * oy Productivity of Grapes under Moisture and
fofr wmel womeht (THUTHTE) Temperature Stress Conditions (NASF).
iv. Understanding rachis and berry elongation in
iv. Tomarener foifies gro afqes dieca o sﬁq} agg'e:ﬁn response to GA, application in Thompson Seedless
wiferfean & Y i mftr Srefforor st steE () grapes using functional genomics approach (DBT).
v. Functional analysis of salinity stress response in
v. SR @@ H wguran gfaed ufdafsn s e grapevine (DBT).
gty (SEfidh) vi. Studies toward enhancement of source — sink
relationship by C — Gibberellic acid as a
vi. &t ferefl® s g wa-fas g9y § 3fg W radiotracer (BRNS-BARC).
AL (SR -sfusrE!) vii. An integrated approach of molecular breeding for
downy and powdery mildew resistance in grape
vii. 3R H TR iR uel fiesy vfaifererar & forg (DBT).
ITfUeh IS i TRl gl () viii. Use of remote sensing for precision farming —
case study for selected grape vineyards in Nasik
viii. 7fErg HW % forw g gaed &1 wEm-ifee § 94 (MNCFC).
T I = | oAfhe AT (THUTHTCHHT) ix. Intellectual Property Management and Transfer /
Commercialization of Agricultural Technology
ix. sifgsh T Yee 3 F Frenfieht 1 T / (NAIP-ICAR Scheme).

SATTERAHT (TTTTEH - HThH3TH)



HEARTY STRIET

1.

ii.

iil.

g o1 TSEM 3TN Torrd & S 3t afven ot #
Y TP TR T T ST Stiehe aieEsET
T Teparga 11,317,379 ., SIS &1 T |

Fheg, I ST J5 TET shl ATSH 371X TS TeetTeraT
T T T gfEsHT & foe reherga-geafase
g™ FeEne™, qo % |1 9Edn 2

Tfid ogHYH wReYH & Ty faftm Affrm @
TSR o B e % fog s ufteRd
i o fashmd o fou o= T Srenfieht =1 fowe
L % oI weant sgaa™ & fou awsitar 31 w
TEATER fohT )

STTHYT WS / RESEARCH ARTICLES

1.

Amala U, Chinniah C, Sawant IS, Muthukrishnan
N. and Muthiah C. 2015. Safety evaluation of
Spirotetramat 150 OD againstpredator Chrysoperla
zastrowi sillemi (Esben Peterson) (Neuroptera:

Chrysopidae) under laboratory conditions. Journal
of Biopesticides 8(1): 52-55. (NAAS: 3.88)

Amala U, Chinniah C, Sawant IS, Yadav DS,
Phad DM. 2016. Comparative biology and fertility
parameters of two spotted spider mite, Tetranychus

urticae Koch. on different grapevine varieties.
Vitis, 55: 31-36. (NAAS: 6.74)

Chatterjee NS, Banerjee K, Utture S, Kamble
N, Rao BM, Mathew S, Ashok Kumar K. 2015.
Assessment of polyaromatic hydrocarbons and
pesticide residues in domestic and imported

CAR - NRC FOR GRAPES ANNUAL REPORT 2015-16

COLLABORATIVE RESEARCH

iii.

The Centre is collaborating with ICAR-National
Research Centre on Seed Spices, Ajmer in the
project ‘Monitoring and evaluation of agro-
chemicals residues in cumin and coriander samples
from Rajasthan and Gujarat’.

The Centre is collaborating with ICAR-
Directorate of Floricultural Research, Pune in
the project ‘IXX11705: Investigation on virus
and phytoplasma diseases of commercial flower
crops’.

Memorandum of Agreement for collaborative
research was signed with APT Research
Foundation to develop bench scale technologies
for development of an immune-affinity column
for clean-up of aflatoxins extract from different
matrices.

YhIRM4
PUBLICATIONS

Pangasius (Pangasianodon hypophthalmus) fish
in India. J. Sci. Food Agric. 96(7):2373-2377.
(NAAS: 7.71)

Chatterjee NS, Utture S, Banerjee K, Shabeer
ATP, Kamble N, Panda SK, Mathew S. 2016.
Multiresidue analysis of multiclass pesticides and
polyaromatic hydrocarbons in fatty fish by gas
chromatography tandem mass spectrometry and
evaluation of matrix effect. Food Chem. 196: 1-8.
(NAAS: 9.39)

Dangi RS, Oulkar DP, Dhakephalkar P, Singh SK,
Banerjee K, Naik D, Tamhankar S, Rao S. 2016.
Antimicrobial activity of some Trigonella species.
Int. J. Phytomedicine. 8 (1): DOI: http://dx.doi.
org/10.5138/ijpm.v8il.1782. (NAAS: 7.71)

©



10.

11.

12.

13.
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Dutta MK, Sengar N, Kamble N, Banerjee K,
Minhas N, Sarkar B. 2016. Image processing
based technique for classification of fish quality
after cypermethrine exposure. LWT- Food Sci.

Technol. 68: 408-417. (NAAS 8.42)

Ghule SB, Sawant IS, Shetty DS, Sawant SD. 2015.
Epidemiology and weather-based forecasting
model for anthracnose of grape under the semi-
arid tropical region of Maharashtra. Journal of
Agrometeorology, 17: 265-267. (NAAS: 6.16; IF
0.145)

Khan Z, Girame R, Utture SC, Ghosh RK, Banerjee
K. 2015. Rapid and sensitive multiresidue analysis
of pesticides in tobacco using low pressure and
traditional gas chromatography tandem mass
spectrometry. J. Chromatogr. A. 1418: 228-232.
(NAAS 10.17)

Maner S, Sharma AK, and Banerjee K. 2015.
Wheat Flour Replacement by Wine Grape Pomace
Powder Positively Affects Physical, Functional
and Sensory Properties of Cookies. Proceedings of
the National Academy of Sciences, India Section
B: Biological Sciences, DOI 10.1007/s40011-015-
0570-5 (NAAS : 6.00)

Narkar SP and Sawant IS. 2016. I vitro evaluation
of  carbendazim  resistant  Colletotrichum
gloeosporioides isolates of grapes for sensitivity to
Qol and DMI fungicides. Indian Phytopathology,
69: 77-81. (NAAS: 4.59)

Salunkhe VP, Sawant IS, Banerjee K, Wadkar PN,
Sawant SD. 2015. Enhanced dissipation of triazole
and multi-class pesticide residues on grapes
after foliar application of grapevine associated
Bacillus species. Journal of Agricultural and Food
Chemistry, 63: 10736-10746. (NAAS: 9.11; IF
2.912)

Satisha J, Kitture AR, Sharma AK, Sharma
J, Upadhyay AK and Somkuwar RG. 2015.
Regulation of fruit and wine quality parameters of
Cabernet Sauvignon grapevines (Vitis vinifera L.)
by rootstocks in semiarid regions of India. Vitis,
54: 65-72. (NAAS: 6.74)

Satisha J, Upadhyay A, Maske SR and Shinde
MP. 2015. A protocol for protein extraction from
recalcitrant tissues of grapevine (Vitis vinifera

14.

15.

16.

17.

18.

19.

20.

L) for proteome analysis. Indian Journal of
Biotechnology 14(4): 532-539. (NAAS: 6.39).

Sawant IS, Ghule SB, Sawant SD. 2015. Molecular
analysis reveals that lack of chasmothecia
formation in Erysiphe necator in Maharashtra,
India is due to presence of only MAT1-2 mating
type idiomorph. Vitis, 54: 87-90. (NAAS: 6.79; IF
0.738)

Sawant SD, Ghule MR, Sawant IS. 2016. First
Report of Qol Resistance in Plasmopara viticola
from Vineyards of Maharashtra, India. Plant
Disease. 100: 229 (NAAS 8.74; IF 3.02)

Shabeer ATP, Girame R, Hingmire S, Banerjee
K, Sharma AK, Oulkar DP, Utture S and Jadhav
M. 2015. Dissipation pattern, safety evaluation,
and generation of processing factor (PF) for
pyraclostrobin and metiram residues in grapes
during raisin  preparation. Environmental
Monitoring and Assessment, 187:31. (NAAS:
7.68)

Sharma AK, Banerjee K, Ramteke SD, Satisha J,
Somkuwar RG and Adsule PG. 2015. Evaluation
of Ascorbic Acid and Sodium Metabisulfite
Applications for Improvement in Raisin Quality.
Proceedings of the National Academy of Sciences,
India Section B: Biological Sciences, DOI
10.1007/s40011-015-0499-8 (NAAS: 6.0)

Sharma AK, Kumar R, Azad ZRAA and Adsule
PG. 2015. Use of fine wine lees for value addition
in ice cream. Journal of Food Science and
Technology. 52(1):592-596. (NAAS: 8.20)

Shetty DS, Sawant IS, Narkar SP, Ghule SB,
Satisha J, Karibasappa GS. 2015. Screening of
grape genotypes to identify sources of resistance
to anthracnose disease and identifying biochemical
marker associated with resistance. Indian

Phytopathology. 68: 4: 421-431. (NAAS 4.59)

Somkuwar RG, Samarth RR, Satisha J, Ramteke
SD and Sharma AK. 2015. Effect of sun exposure
on berry development and biochemical constituent
in Tas-A-Ganesh grapes grafted on Dog Ridge
rootstock. Progressive Horticulture, 47(1): 77-81.
(NAAS: 3.25)



21. Somkuwar RG, Taware PB, Bhange MA,
Sharma J and Khan I. 2015. Influence of
different rootstocks on growth, photosynthesis,
biochemical composition, and nutrient contents
in ‘Fantasy Seedless’ grapes. International
Journal of Fruit Science, pp. 1-16

22. Somkuwar RG, Taware PB, and Bhange MA.
2015. Rooting behavior and biochemical
changes in relation to IBA concentrations in
different grape rootstocks. Indian J. Hort. 72(2):
173-177. (NAAS: 6.13)
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23.

24.

Upadhyay A, Satisha J, Maske SR, Kadoo
NR and Gupta VS. 2015. Selection of stable
reference genes and expression analysis of
SPINDLY gene in response to gibberellic acid
application at different reproductive stages in
grape. Biologia Plantarum 59: 436-444. (NAAS:
7.86)

Yadav DS, Shinde AH, Bhosale AM and Jadhav
AR. 2016. Differential sensitivity of insecticides
for targeting of multiple pests in grapes (Vitis
vinifera). Indian Journal of Agricultural Sciences
86 (2), 237-41. (NAAS: 6.14)

PAPERS PRESENTED AT SYMPOSIA / WORKSHOPS / MEETINGS

A, GJ?RfQRT / International
I. +ifR¥® uwgfar / Oral Presentations

The following oral presentations were presented
in 6 International Conference on ‘Plant, Pathogens
and People’ organized by Indian Phytopathological
Society, New Delhi during 23-27" February 2016.

1. Sawant IS. 2016. Bio-prospecting for superior
biocontrol strains to meet emerging challenges
in disease management due to development of
fungicide resistance in grape pathogens.

2. Shabeer ATP, Jain Prachi, Goon Arnab, Vadkar
PN, Banerjee K and Sawant IS. 2016. UHPLC
high resolution orbitrap mass spectrometry: an
advanced tool for secondary metabolites profiling
of fungus.

3. Saha Sujoy. 2016. Development of new generation
fungicides: A chronicle.

I 9 Iﬂﬁﬁf / Poster presentations

4. Khot AP, Ramteke SD and Deshmukh MB. 2015.
Significance of foliar spraying with Gibberellic acid
(40% WSG) and CPPU (1% SP) on yield, quality,
leaf photosynthesis and biochemical changes in
grapes. The IJTA 1* International Conference on
‘Agriculture and Horticulture Sciences’ organized
by Academic Research Journals, New Delhi during
6-7" June 2015.

5.

Khot AP, Ramteke SD, Hingmire SA and Deshmukh
MB. 2015. Dissipation of forchlorfenuron residue
in Tas-A-Ganesh grapes. International Conference
on ‘Contemporary Research in Chemical and
Life Sciences-2015 organized jointly by Sadguru
Gadage Maharaj College, Karad and Shivaji
University, Kolhapur during 22" -23 April 2015.

Ramteke S.D. 2015. Efficacy of plantozyme on
physiological parameters and yield components in
Thompson Seedless grapes under Pune condition.
3rd International Plant Physiology Congress
Challenges and Strategies in Plant Biology
Research organized by Indian Society for Plant
Physiology, Jawaharlal Nehru University and
National Institute of Plant Genome Research
during 11-14" December 2015.

Ramteke S.D., Shinde M, Waghmare S and
Gaikwad M. 2015. Effective control of weeds
by paraquate dichloride in grape vineyard under
peninsular Indian conditions. 25" Asian-Pacific
Weed Science Society Conference on Weed
Science for Sustainable Agriculture, Environment
and Biodiversity organized by Indian Society of
Weed Science during 13-16™ October 2015.

The following posters were presented in the ‘3rd

Annual Conference of the India Section of AOAC
International” organized by AOAC International India
Section at Pune during 19-20"™ November 2015.
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8. Jadhav M. Pudale A. Oulkar D and Raut P. 2015.
Determination of multi-class veterinary drug
residues at trace-level in selected foods of animal
origin using LC-MS/MS.

9. Kamble NW, Shabeer ATP, Kandaswamy. 2015.
Optimization of solid phase extraction-thermal
desorption coupled with gas chromatography
mass spectrometry for wine aroma profiling and
its application in characterizing selective Indian
wines.

10. Khan Z, Singh A, Shabeer ATP, Pillai M and Oulkar
D. 2015. Valuable waste from grape! - Lipid and
fatty acid analysis in grape seeds by high resolution
mass spectrometry and GC-MS.

11. Oulkar DP, Goon A, Satav S, Jadhav M and
Shabeer ATP. 2015. High resolution mass
spectrometry workflow for simultaneous screening
and quantification of contaminants residues in
fruits and vegetables.

12. Shabeer ATP, Girame R, Utture S, Hingmire S
and Arimboor R. Multi-residue method for target
screening and quantification of pesticide residues
in spices by modified QUEChERS extraction and
gas chromatography tandem mass spectrometer
(GC-MS/MS) analysis.

The following posters were presented in
International Conference on Innovative Trends in
Chemical, Physical and Biosciences 2016 organized
by Pune District Education Association’s Annasaheb
Magar Mahavidyalaya, Hadapsar, Pune during 9-10"
February 2016.

13. Lodaya J, Upadhyay AK, Sharma AK and Mulik
Ravi. 2016. Berry quality of wine grape variety
Cabernet Sauvignon affected by potassium
application.

14. Narkar S and Sawant IS. 2016. Isolation, sequential
selection and efficacy of antagonistic bacteria for
controlling anthracnose of grapes.

The following posters were presented in 6th
International Conference on ‘Plant, Pathogens and
People’ organized by Indian Phytopathological Society,
New Delhi during 23-27th February 2016.

15. Sawant SD, Ghule MR, Savardekar RM, Sawant IS
and Saha S. 2016. Effective use of potassium salts
of phosphorous (96%) in the control of fungicide

resistance Plasmopara viticola causing downy
mildew in grapes. Abstract: P(S7) 264: 350.

16. Sawant SD, Savardekar RM, Ghule MR, Sawant
IS, Saha S. 2016. Evaluation of amisulbrom against
Plasmopara viticola of grapes under in vitro and in
vivo conditions. Abstract: P(S11) 551: 493.

B. IIFRT / National
9 URfT / Poster presentations

1. Mhaske S, Rathi G and Amala U. 2016. Eco-feast
flowering crops as a tool to increase the population
of Anagyrus dactylopii Howard (Encyrtidae:
Hymenoptera) in vineyards. In National
Conference on “Recent Advances in Integrated
Pest Management™ at Shivaji University Kolhapur
on I - 2" March 2016.

2. Samarth RR and Anupa T. 2015. A glance on DUS
testing of grapes in India. India Germany Bilateral
Cooperation in Seed Sector: Joint DUS workshop
during 23 -24" November at ICAR-NRCPB,
IARI Campus, New Delhi.

The following poster papers were presented
during “National Symposium on germplasm to genes:
Harnessing biotechnology for food security and health”
organized by Society for plant biochemistry and
biotechnology at New Delhi, during 9-11 August 2015.

3. Deore PM, Samarth RR, Upadhyay A and Sawant
IS. 2015. Identification of microsatellite marker
suitable for marker assisted selection of downy

mildew resistance in table grape variety Thompson
Seedless. Abs No. S504.

4. Gaonkar T, Upadhyay A, Shinde MP, Upadhyay AK
and Satisha J. 2015. Whole Transcriptome Analysis
to Identify Genes Associated with Salinity Stress in
Thompson Seedless Grapevine (Vitis vinifera L.).
Abs No. S304.

5. Maske-Ghule S, Upadhyay A and Satisha J. 2015.
RNA Sequence Analysis to Understand Response
to GA, Application in Grape (Vitis vinifera L.) cv.
Thompson Seedless. Abs No. S303. Banerjee K.
2015. Agrochemical residues in fresh citrus and
its processed products. Invited lecture in National
Conference on ‘Sustainable Citrus Production’ in
Nagpur during 26-29" November 2015.



HifRaer / 3 AT araf / Oral/Invited Talk

6.

10.

11.

Sawant SD, Sawant IS and Dhumal SD. 2015.
Use of chitosan in grapes. Invited talk in ‘National
Seminar on Chitin in Agriculture, Medicine and
Allied fields’ jointly organized by Society of
Fisheries Technologists (India) (SOFTI), National
Academy of Agricultural Sciences (NAAS), Indian
Chitin and Chitosan Society (ICCS) and Central
Institute of Fisheries Technology, Cochin on 29%
September 2015.

Sawant IS. 2015. Possibilities of in-situ
detoxification of pesticides on horticultural
crops using GRAS microorganisms. Lead Talk
in National Symposium (IPS, West Zone) on
‘Prospects in Diversity, Diagnosis and Management
of the Diseases of Horticultural and Field Crops’
at Badrinarayan Barwale College, Jalna on 28"
November 2015.

Banerjee K. 2015. Interface of export compliance
and mass spectrometry- a critical roadmap. Invited
lecture in Conference on ‘Mass Spectrometry
Technology and Emerging Applications’, organized
by Spinco Biotech in Chennai on 30" November
2015.

Banerjee K. 2015. The role of India Section of
AOAC International and way forward. Presidential
address in the 3™ Annual Conference of the India
Section of AOAC International in Pune on 19-20"
November 2015.

Banerjee K. 2016. Evolution of food safety
traceability system in table grapes for export.
Invited lecture in Workshop on ‘Harmonizing the
plant protection recommendations in horticultural
crops for South India’ organized by ICAR-IIHR,
Bengaluru during 4-5" February 2016.

Banerjee K. 2016. Mass Spectrometry based
sensitive analysis of natural and synthetic
hormones in plant matrices to facilitate plant
physiological studies and safety evaluations. Key
note / Lead Lecture in National Conference on
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13.
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‘Strategies in Plant Physiological Research for
meeting Challenges in Agriculture’ organized by
Institute of Agricultural Sciences, Banaras Hindu
University, Varanasi during 3-5" March 2016.

Ramteke S.D. 2015. Use of Weedicides in
grape vineyard. In ‘25" Asian-Pacific Weed
Science Society Conference on Weed Science
for Sustainable Agriculture, Environment and
Biodiversity’ organized by Indian Society of Weed
Science at Hyderabad during 13-16™ October 2015.

Saha Sujoy. 2015. New fungicides in the times
ahead. Guest lecturer at the 47th Annual General
Meeting of the Pesticides Manufacturers and
Formulators Association of India on 30" September
2015 at Mumbai.

g 31U / BOOK CHAPTERS

1.

Banerjee K, Utture S. 2015. Recent developments
in gas chromatography- mass spectrometry. Book
Chapter 4, pp. 53-90. In: Mass spectrometry for the
analysis of pesticide residues and their metabolites.
Edited by D. Tsipi, H. Botitsi and A. Economou.
John Wiley and Sons Inc., Hoboken, New Jersey..

JALATIT UBTF/ INSTITUTIONAL
PUBLICATIONS

1.

Sawant SD, Upadhyay A and Sharma AK (Eds.).
2015. Annual Report 2014-15, National Research
Centre for Grapes, Pune. Pp. 101.

red gdl, W 3, ymi o7k, Aed qf. 2015.
iR ufdeed 2014-15, WHSHE - TEH IR
IEEH g, U, I8 78.
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Ads vk & a1y AR,

MEETINGS OF QRT, RAC, IMC, IRC WITH

SIGNIFICANT DECISIONS

= sftum.Hf. ), Foufd, S R SrEr fyataeeE, oy e

Dr. B.M.C. Reddy, Vice Chancellor, Dr YSR Horticultural University, Andhra Pradesh

S St TE. Y, g4 Y@, o BHA (SIS, HIehITgd- w191, 37 HEdH, Sd®
Dr. G.S. Prakash, Former Head, Division of Fruit Crops, ICAR-ITHR, Bengaluru

2 sft.ud. Saett, 9o s1gEy™ fewes, 7.%. favafoemey, sfemn
Dr. B.L. Jalali, Former Director of Research, HAU, Haryana

T TR, TATHATH, g Je™ Ao, WTehaTId—1.91.37] . TEH, Sge
Dr. R. Palaniyappan, Former Pr. Scientist, I[CAR-IIHR, Bengaluru

T 3. TR, G, Y4 VI A1, HIhATI-H1.91.37]. FEIH, Sge
Dr. E.R. Suresh, Former Pr. Scientist, ICAR-ITHR, Bengaluru

o . e, ge I - FN SIETH, 39 S FN U fafis, dfterrg
Dr. K. Srinivasan, Chief Scientist — Agricultural Research, Tractors and Farm
Equipment Ltd., Tamil Nadu

RIS HETHG (TMEHI-1), YRA iy FFHI Iiwg, 75 feoal
The Assistant Director General (Hort.-I), [CAR, New Delhi

e 9 & @rad, fewren, Wehsgu-1.31.31.%., g
Dr. S.D. Sawant, Director, ICAR-NRCG, Pune

T AR, . dHgeR, Y9 dFiE (ITuH f9gH), ieherga-1.91.31.%., U
Dr. R.G. Somkuwar, Pr. Scientist (Hort.), [CAR-NRCG, Pune

YT FeTEPR WA (3rRew) &Y RESEARCH ADVISORY COMMITTEE (RAC)
( ) MEETING
dow
g I AEUM TEHR  AfFfd  (STRTH) * The following are the members of Research
fFreferfaa ge= 2 Advisory Committee (RAC) of the Centre.

T
Chairman

Ao
Member

o
Member

qoq
Member

Hqo
Member

o
Member

o
Member

qoq
Member

ERSRCICES

Member Secretary
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The 18" meeting of the Research Advisory
Committee (RAC) of the Centre was held on 215-22"
March 2016 under the Chairmanship of Dr. B.M.C.
Reddy. All the members of the committee except ADG
(Hort.-I), ICAR and all the scientists attended the
meeting.

The meeting started with the introduction of newly
joined scientist and information on promotion of a few
scientists to higher grade. The chairman discussed the
release of juice variety Medika and suggested to take
this variety into DUS program.

The action taken report on the recommendation
of 17" RAC meeting and progress of ongoing research
projects as well as new initiatives during the last year
were presented and deliberated.

The following were the recommendations and
suggestions.

General suggestions

1. The committee reiterated that the impact analysis
of the technologies developed and popularized/
transferred by the Centre needs to be carried out.

2. The present research program should identify the
germplasm need of the different grape growing
regions and identify the germplasm possessing
those specific traits.

3. The climatologically suitable regions should be
identified for expansion under grapes and the
roadmap for cultivation in these areas should
be prepared to benefit the state governments for
implementation.

4. The results of the promising varieties of this centre
to be presented in the joint AGRESCO forum of
the SAU, Maharashtra.

5. Naming of the variety was discussed and it was
suggested that institute varieties name may be
prefixed with the word giving an unique identity of
the place of origin.

Suggestions on ongoing research projects

1. The basic research on salinity and mechanism of
GA, response which was being funded by DBT
should be continued for a logical conclusion.




ICAR

I~ 71.31.37, . arfifen Mg 2015-16

2. g H AR e & YR (RomEl) &1 ammed
Hreord 1 3uS TR TUrET WIS * LI * T
firams whieror s feam St =iy

3. Yogad wdem # e wh W oot Saor feRan S
Tkl 2

4. hISATTR % AR W Fedl faar M HieAwes &
AT %I HH L % 1T iR WS g s
=1feu | wThfaes w3t il gfg o fore o amn & sk
3G ATHIY WHTGH Wi Rl IMH W STFHIH A
foraml & 987 § SficharT T =TET| 3HT TR T
o T & foru smmemem Sa femor swent o e
Y& | 3Rl T A1

5. Pp-TOHIHSS USMSH 3cUIGHh Sl W IIHEH
nfafafern &1 fesd feren S wehar ®1 ImEmE™
AT 3R UMk a1ed Ak T &l Ik wiosy #
SIS SHE FRiEd § A & fo gifaa wan
S

6. IR 3R ITeh 3cuTg i fafire Wherraise o ok
TIRLAAY % HRUT Hecddl 5¢ W& 2| Ifh g
318! glagm IR faxmesan 8, $Fiferh / Teneshe
T = I AT T @ ST Fhell 2|

7. =T aTed SR foremi o foTu uTsete S W e
ARSI Fohgl HET AT

8. ST S AT 3Gk TEHYY I FIHTRIH I W
T % fore foreft oft forem o enfieht = fawrfa
FH U g gt Yerr feufd % qed woRd S @
1 T[UTErRT TR W SreeH foRa ST =

9. TwruIfis s % T § HiEHTcHS TR Hadl HTIgus!
¥ ST, THA Tk o SAER T YSHAT HIgToed
% NPT T IH o il AEvIRdT ¢l Fermifirer
gew Sfial & foTe sTeher foRa ST deRar © iR 3o
ST AT | gfg i
e |fbd gl e ofi wfifa & dge aon

AT % T TR Tohe o 1Y A3 FATH T3 |

WY gAY Afafa & doa

T SFHAH Al (9,37, afmfa) 6t 20 Jow
<f. 9.9). greq, v f s d 6, 7, 15, 16 3R

2. The irrigation trial on effect of partial root zone
drying (PRD) on yield and quality in Thompson
Seedless should be initiated at the Centre.

3. In the ongoing rootstock trials, the observations on
nematode infestation may be recorded.

4. Due to the rising concerns on pesticide residues and
to minimize pesticide use, emphasis to be given
to biological control. The research on growing of
nectar bearing plants in and around grape vineyard
to build up natural enemies should be evaluated in
farmer’ field. Similarly, the promising biocontrol
agents may also be evaluated in farmer’s field for
the control of diseases.

5. Research activities on [p-glucosidase enzyme
producing organism may be concluded. Promising
isolates and standard wine yeast strains should
be maintained for future use in enology research
program.

6. Grapes and their products are gaining importance
with respect to specific antioxidant properties
and health benefits. Since the Centre has got
good facilities and expertise, ongoing research on
phenolic/ anthocyanin may be continued.

7. The data on pilot scale processing should be
generated for promising/selected wine grapes.

8. Studies on quality retention in processed juice
under ambient storage conditions should be
carried out before recommending any variety or
technology for commercial production of grape
juice or its blending.

9. In addition to the compositional and sensory
parameters, studies on kinetics of dehydration as
revealed by drying curves needs attention in raisin
making experiment. Microbiological evaluations
of raisin can be studied as it will enhance their
marketability.

The meeting ended with a vote of thanks by
Member Secretary to the Chairman and Members of
the Committee and participating scientists.

INSTITUTE RESEARCH COMMITTEE MEETING

The 20" Institute Research Committee meeting
was held during 6, 7, 15, 16 and 22 April 2015 under the
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Chairmanship of Dr. S.D. Sawant, Director. Progress
reports of the ongoing research projects were presented
by all the principal investigators. Dr. D. S. Yadav,
Member Secretary, IRC coordinated the meeting.

The mid-term Institute Research Committee
meeting for the year 2015-16 was held on 25-27®
August 2015 under the chairmanship of Dr. S.D.
Sawant, Director. Technical Programme for the coming
fruiting season was discussed for all the projects. The
recommendations of Seventeenth Research Advisory
Committee were also discussed and action points were
demarcated. Dr. D. S. Yadav, Member Secretary, IRC
coordinated the meeting.

INSTITUTE MANAGEMENT COMMITTEE
(IMC) MEETING

IMC meeting was held on 23 September 2015 and
26" March 2016 to discuss i) erection of ‘Y’ trellises in
6 acre area under Non-Plan (Renovation) and 4 acre
area in Plan (new), ii) construction of PHT laboratory,
ii1) Modification of old glass/fibre house, iv) statement
of accounts of old CR trials, v) proposal of new
development in 2 acre area at Gram Sevak Centre.

PRIORITY SETTING, MONITORING AND
EVALUATION (PME) COMMITTEE MEETING

Meetings of PME committee were held for the
presentation and evaluation of 13 RPP-1 and 11 RPP-III
by the PME committee. The RPP-I modified as per the
suggestions of PME and IRC were re-evaluated and Pls
were advised to upload then on PIMS. PME Cell also
procured data recording note books and issued them to
the Principal Investigator of each project for research
data management. Received and processed 13 research
papers and 8 abstact for publications in reviewed
scientific journals and presentations in seminars,
symposia, conferences respectively. The PME Cell
also pursued proposals for Inter-Institutional Research
Collaboration. PME Cell screened 49 CR trials, 8
consultancy projects, and 8 training programs to ensure
that the proposals are in line with the mandate of the
Institute/ICAR and in conformity with the extant rules
and guidelines. The projects were undertaken at a total
cost of Rs. 4 crores and 17 lakhs, generating substantial
revenue for the Institute. The cell deliberated on the
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new PSF guidelines on sharing of revenue generated
and guided the PIs and accounts section on benefit
sharing with all staff of the Institute.

RFD COMMITTEE MEETING

The RFD committee of the institute consisted of Dr
S.D. Sawant (Director), Dr Indu S. Sawant (Principal
Scientist), Dr Anuradha Upadhyay (Principal Scientist
and Nodal Officer), Dr A.K. Sharma (Principal
Scientist), Dr Ahammed Shabeer (Scientist), Mr
S.N. Salve (AO) and Mr Munish Ganti (AFAO). The
committee formulated the RFD document for the year
2015-16. The meetings of the committee were held
during the first week of every month wherein monthly
report of achievements of targets proposed under RFD
were discussed and reviewed. The institute was rated
as Excellent based on the achievement of previous
year’s RFD.

OTHER MEETINGS / WORKSHOPS

Trials cum Demonstrations of ltalian
Agriculture-Viticulture Machineries and
Equipments

Indo-Italian Chamber of Commerce and Industry
(IICCI), Mumbai and the Feder-Unacoma (Italian Farm
Machinery Manufacturers Federation) in association
with Maratha Chamber of Commerce, Industries and
Agriculture organized Trials cum Demonstrations
of Italian Agriculture-Viticulture Machineries and
Equipments on 20-21% May 2015 at this Centre.

Meeting of Expert Group for Project on
“Standardisation of preharvest and drying
techniques for improving raisin quality”

A meeting was conducted on 23" October 2015
with invited experts and Institute scientists to develop
a project on “Standardisation of preharvest and drying
techniques for improving raisin quality”. As per the
decisions taken, the institute will create necessary
infrastructure for drying grapes under different
conditions of RH and temperatures, by modifying
existing facilities. Grapes grown under different weather
conditions and package of practices with respect to GA
applications on growers’ vineyard will be collected
and dried at the Centre and quality parameters will be
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studied. Results will be used for fine-tuning the drying
technology for quality improvement of raisins.

Meeting of Grape Forum by Bayer Crop
Science under the aegis of Corporate Social
Responsibility (CSR)

A meeting of Grape Forum by Bayer Crop Science
(BCS)undertheaegis of Corporate Social Responsibility
(CSR) was organized at this Centre on 31* October
2015. This was the follow up meeting of Grape Forum
organized on 17" Aug, 2015 at Mumbai. In Grape
forum, ICAR-NRCG and Bayer Crop Sciences were
the partners and it was decided to structure a complete
package trials using the best agricultural practices
and products and evaluate the benefits of the same for
the growers on quality, yield and residue. The results
of the demonstration plots showcased a significant
increase in return on investment by improving quality
and quantity of grapes while decreasing the number
of sprays and saving in cost. The forum was also used
to felicitate Grape Growers who were able to export
their produce for the first time by adapting practice and
products recommended by the Bayer Food Chain Team
in consultation with ICAR-NRCG. In the felicitation
program Dr. S.D. Sawant director of NRCG spoke on
progress in quality Grape production and its influence
on export market.

274 meeting of Task Force Committee on
‘Hailstorm Management in Agriculture’

The Centre hosted the second meeting of the
Task Force Committee on ‘Hailstorm Management in
Agriculture on 21* November 2015. Concept proposal
on ‘Impact of hailstorms on agriculture in India and
developing adaptation strategies’ was discussed.

Apart from Task Force members; Directors and
Scientists from ICAR Institutes; Vice-Chancellors of
State Agricultural Universities; representatives from
NHRDF, Nasik; IMD, Pune and Growers’ Associations;
Scientists from ICAR HQ; Officers from Ministry of
Agriculture, Cooperation and Farmers’ Welfare, Govt.
of India; were also present.

Quarterly meeting of Agricultural Advisory
Committee for Mumbai Doordarshan
Krishidarshan Programmes

As a member of Agricultural Advisory Committee
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of Mumbai Doordarshan’s Krishidharshan programme,
the quarterly meeting of the Committee was hosted by
ICAR-NRCG, Pune on 9™ March 2016. Representatives
of Agricultural Universities; Department of Agriculture,
Govt. of Maharashtra; NABARD; BAIF; and progressive
farmers from all over the State attended the meeting. Mr.
Nandan Pawar, Deputy Director, Mumbai Doordarshan
chaired the meeting and Dr. K. V. Prasad, Director, [CAR-
DFR; Dr.B.B. Bhosale, Director of Extension Education,
Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani
addressed the gathering. Dr. S.D. Sawant, Director, [CAR-
NRCG gave brief presentation on the current research
activities of the Centre and developments in viticulture
in India. He informed the Committee about ‘Medika’
a promising juice variety containing high amount of
anthocyanins and other compounds with anti-oxidant
properties. The fresh juice of the variety was served and
organoleptic ratings were obtained. Doordarshan decided
to make a 10 minutes exclusive programme on Medika
for telecasting during April 2016. It was decided that
Doordarshan will prepare 23 minutes programme featuring
technologies developed and research activities of I[CAR-
NRCG. Doordarshan also appreciated technical help
provided by the Centre’s Scientists to make the programme
on success stories on ‘cultivation of grapes under plastic’
and ‘development of viticulture in Kadvanchi — watershed
area in Jalna district’.

Meeting with DG, OIV

A meeting to discuss Indian wine industry and its
global linkages was organized during the visit of Mr.
Jean-Marie Aurand, DG, International Organization
of Vine and Wine (OIV) to the Centre on 10" March
2016. Mr. Jean-Marie Aurand was accompanied by Mr.
Akash Gupta, Under Secretary, Min. of External Affairs,
GOI. Important stakeholders of wine industry viz. Mr.
Subhash Arve, President, Maharashtra State Grape
Growers’ Association; Mr. Suresh Chandran, Consultant
to Karnataka Wine Board to develop wine-park at
Bijapur (Vijaypura), Mr. Sunil Mahendra, M.D. and
Dr. Santosh Devkate, Viticulturist from Four Seasons
Winery; Dr. P.G. Adsule, Ex-Director, ICAR-NRCG,
Pune; and Director and Scientists attended the meeting.
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CONSULTANCY, PATENTS AND
COMMERCIALISATION OF TECHNOLOGY

<5 o i Tt 6 forw sz @t 3 Fafors e

Title of the
consultancy project

. Farmers’ meeting’
at Mohadi, district
Nasik

. Guiding grape
growers in
Charchasatra at
Palus, district
Sangli

. MSI-CDP training
programme
organized at
Kasegaon, taluka-
Pandharpur,
district-Solapur.

. Training
programme for

field staff at Nasik.

T TS TAY ki fohT MU fSHeh foawor f=fafiaa R

Sponsored by

Sahyadri Farms,
Sahyadri Farmer

Producer Co. Ltd., At

Eight consultancy programmes
aspects of grape cultivation were undertaken for

various organizations as detailed below.

From

06/08/2015

Post — Adgaon, Tal and

Dist — Nasik

Shree Samarth
Dhondiraj Maharaj
Shetkari Mandal

Vaishnavi Grape
and Pomegranate
Processing Pvt. Ltd.

Mahindra Shubhlabh

Services Ltd.
Nasik

12/08/2015

19/09/2015

21/10/2015

To

06/08/2015

13/08/2015

19/09/2015

21/10/2015

Consultants

Dr. S.D. Sawant

Dr. S.D. Sawant,
Dr. Indu S.
Sawant,

Dr. A K.
Upadhyay,

Dr. Sujoy Saha,
Dr. D.S. Yadav

Dr. S.D. Sawant,
Dr. A K.
Upadhyay,

Dr. D.S. Yadav

Dr. A K. Upadhyay

on different

Project
Cost
(Rs.)

12540

55860

31920

12540
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Title of the
consultancy project

5. Workshop on
‘Improved package
of practices of
grapes’

6. National
Conference on
Mass Spectrometry
Technology
and Emerging
Applications

7. Guiding the grape
exporter farmers

8. Grape management

I~ 71.31.37, . arfifen Mg 2015-16

Sponsored by

District Superintendent
Agricultural Officer,
Jalna

Indian Institute of
Chromatography and
Mass Spectrometry
(IICMS)

District Superintendent
Agricultural Officer,
Sangli

Shree Swami

seminar in World Samarth Krushi Vikas
Agriculture Sanshodhan Charitable
Festival 2016 at Trust
Nasik

Aqor JArEf 6 fAah

From To Consultants Project
Cost
(Rs.)
17/11/2015  17/11/2015 Dr. S.D. Sawant, 55860
Dr. R.G.
Somkuwar, Dr.
A K. Upadhyay,
Dr. S.D. Ramteke,
Dr. D.S. Yadav
30/11/2015  30/11/2015 Dr. K. Banerjee 12540
21/12/2015  21/12/2015 Dr. S.D. Sawant, 37785
Dr. R.G.
Somkuwar, Dr.
A K. Upadhyay
23/01/2016  23/01/2016 Dr. R.G. 25190
Somkuwar, Dr.
A K. Upadhyay
SALE OF PLANTING MATERIAL
30540 cuttings of grape rootstocks and

IR qoigad R Fadnasd freAt il e 30540

HE YW, TSI 37 g ST el &l o foRATI b aet
TS| g forem # et decw, frufier denfam
ogIge 3R {E Tale il Afere wim oft| Yot # SRS
gaifee e foehl|

commercially popular varieties were sold to grape
growers of Maharashtra, Uttar Pradesh, Karnataka,
West Bengal, Tamil Nadu, Madhya Pradesh, Gujaratand
other grape growing regions. Among the commercial
varieties, Fantasy Seedless, Kishmish Rozavis White
and Red Globe were in demand. Among rootstocks,
maximum cuttings of Dogridge were sold.
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IAfea iR dum srmA
APPROVED ON-GOING INSTITUTE PROGRAMMES
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12. 3R (fadtg fafaoa ver.) gegedl t wTgshl SToiee

I. CONSERVATION, CHARACTERIZATION
AND UTILIZATION OF GRAPE

1. Management of grape genetic resources of table,
wine, raisin, juice and rootstock varieties - Phase I1

Clonal selection in grapes

3. Validation of DUS descriptors for Indian grapes
(Vitis spp.) (PPVFRA funded)

4. Standardization of wine varieties for yield and
quality wine under Indian condition

I GENETIC IMPROVEMENT OF GRAPE

5. Functional analysis of salinity stress response in
grapevine (DBT funded)

6. Understanding rachis and berry elongation in
response to GA, application in Thompson Seedless
grapes using functional genomics approach (DBT)

7. Breeding for development of marker assisted
selection (MAS) technique for downy mildew
resistance in seedless grape varieties

8. Breeding for naturally loose bunches and bold
berries in grapes

I1l. DEVELOPMENT AND REFINEMENT

OF PRODUCTION TECHNOLOGIES FOR
ENHANCING QUALITY, PRODUCTIVITY AND
SUSTAINABILITY IN GRAPE

9. Evaluation of rootstocks for growth, yield,
fruit composition and wine quality of Cabernet
Sauvignon grapes grown in Pune region of India

10. Standardization of cultural practices to increase
quality yield of wine grapes

11. Evaluation of rootstocks for growth, yield and
fruit composition of table and wine grapes
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AR K A3 frel % foe gfg Fams sgget &
HTh IR0l

I PEARECO I IS LI CBERERIY

WRA SR 3cATEA o I &1 1 SHATSTE AT g
SITaTy ST €T Tt

IR A YhIpd HIEOT AHTDI BT
fara 3iR ene=

SR T % e frem & e gemsifas wrfeeH
1 foepm (TTOEH)

AMRIF SR & o B CTRFIGRT FIhiar qe
S fhet il & § WIehfreh e & wiekrer apman
1 TR qen wme O o s

SR H SFRIE T TTE 1 LT 3T ITHT JaieH
Teah e # BEw W FHEAN IFIEIH HA
(weperIa-hamredt ford aifir)

IR W HfAeT o oG 3 TEIAT WA

S H T BEh 1 TEGH

i 77 & AEeal SR ARfisial W Wed 34 qU
SR o nifeufe @ § e S fafean

TR H 9O 9T i ok YEEH W ST HishA
(WTFFT -SSR foret T1fera)

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

V.

22.

23.

24

25.

26.

27.
28.

29.

Standardization of protocol for micropropagation
of grape (Vitis vinifera L.) rootstocks

Techniques to improve nutrient use efficiency
including farm waste

Standardizing irrigation schedule for Fantasy
Seedless vines raised on 110R rootstock

To demonstrate techniques to improve water use
efficiency in growers’ field

Decision supportsystem for enhancing productivity
of grapes under moisture and temperature stress
conditions (NASF funded)

Use of remote sensing for precision farming -
case study for selected grape vineyards in Nasik
(MNCFC funded)

Studies towards enhancement of source - sink
relationship by '"C gibberellin as radiotracer
(BRNS-BARC funded)

Standardization of growth regulator schedule for
new grape varieties

Physiological disorders and their management
practices in grapes

Climate based spatial delimitation of suitable
grape growing regions in India using GIS

DEVELOPMENT AND REFINEMENT
OF INTEGRATED PROTECTION
TECHNOLOGIES IN GRAPE

Development of microbial formulations
biological control of grape diseases (AMAAS)

for

Monitoring of fungicide resistance in natural field
populations of Plasmopara viticola and Erysiphe
necator in commercial grape vineyards and
developing mitigating strategies

Studies on bacterial leaf spot and its management
in grapes

Consortium Research Platform on Borers in
Network Mode (ICAR CRP funded)

Multi-pronged strategy for the management of
Mealybugs in grapes

Management of stem borer in grapes

Insect biodiversity in grapevine ecosystem with
emphasis on economically important grape pests

Out reach programme on management of sucking
pests (ICAR ORP funded)



V.

30.

31.
32.

33.

34.

VL.

35

36.

SR SRIRERT 3R Hea WA &
forg wae-gd 3R -a1g a@dl b1
e

B-TTRITISS IcaTE i aTel WHR 3uvgl i Jga
3R 3TTohe AT TS 1 T[UE] TSRl J91d

T et § YogHdaea vg atga 39-3cuTal 1 JAr
Rt SR A sl & ST ud argAl Al AT
o gy Akt o fore @

UTEd T ERET 3R g [Ched AR SR H I
aftfa 3caral sk forshr

ferTfireT Toraren § gaR @M % U gt ud wEe 3
&R feufa 1 sreee

IR 3R 39F WRivpd IUTgl A
Qrer {RET

FN AR @ THERG 301Gl H HY-TERE STERINI
TR Heuen o1 forgetyor 3TR Gean STehe

Sieft /THe iR T /THTE g el SR afesE |
e, TR A& A I IV ST TGTehi I AT
SR

VIL&F, ScUTeH 3HR 3R &6l Jora<

ToM 3R ITUTEHAT B a9 ¢ I@H &
forg faauRe! & 11+ 3R dlera &
UR
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30.

31.

32.

33.

34.

VL.

35.

36.
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HRCG

DEVELOPMENT OF PRE- AND POST-
HARVEST TECHNOLOGIES FOR
PROCESSING OF GRAPES AND VALUE
ADDITION

Identification and evaluation of [ glucosidase
producing yeast strains and its impact on wine
quality

Winery by-products utilization for value addition
in food products

Profiling of grape varieties Shiraz and Sauvignon
Blanc for its phenolic and aroma compounds from
grape to wine

Phytochemical profiling and development of
nutraceuticals and value added products from
grapes

Studies of pre-harvest and drying conditions to
improve quality of raisins

FOOD SAFETY IN GRAPES AND ITS
PROCESSED PRODUCTS

Analysis and safety evaluation of agrochemical
residues and contaminants in agricultural
commodities and processed products
Comprehensive screening of target, non-target and
unknown emerging organic contaminants in fruits
and vegetables by GC/MS and LC/MS (ICAR
National Fellow project)

VIl. IMPROVING KNOWLEDGE AND SKILL

OF STAKEHOLDERS FOR INCREASING
AREA, PRODUCTION AND QUALITY
OF GRAPES AND SUSTAINING ITS
PRODUCTIVITY
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PARTICIPATION OF SCIENTISTS IN CONFERENCES,
MEETINGS, WORKSHOPS, SEMINARS, SYMPOSIA ETC.

iy AR / 9mifdar / e

INTERNATIONAL SEMINARS / SYMPOSIA / CONFERENCES

AT T 0 aftawt /| amtEat /et o srafe AT TS TAH
Name of the scientists MILED Period Organizer and place
Title of Seminars / Symposia /
Conferences

Dr. S.D. Sawant 6™ International Conference on  23-27" February Indian Phytopathological

Dr. Indu S. Sawant ‘Plant, Pathogens and People’ 2016 Society, New Delhi

Dr. Ahammed Shabeer T.P.

Dr. K. Banerjee 3" Annual Conference of 19-20™" AOAC International India
the India Section of AOAC November 2015 Section at Pune
International

Dr. S.D. Ramteke 25™ Asian-Pacific Weed 13-16"™ October Indian Society of Weed Science
Science Society Conference on  2015. at Hyderabad.
‘Weed Science for Sustainable
Agriculture, Environment and
Biodiversity’

Dr. S.D. Ramteke 3" International Plant 11-14™ Indian Society for Plant
Physiology Congress on December 2015 Physiology, JNU and NIPGR
‘Challenges and Strategies in
Plant Biology Research’

Dr. S.D. Ramteke IJTA 1st International 6-7" June 2015  Academic Research Journals,
Conference on ‘Agriculture and New Delhi.
Horticulture Sciences

Dr. Sujoy Saha Workshop on ‘FungiDB: An 9-12t ICAR-CPCRI at ICAR-IIHR,
integrated functional genomics  September 2015 Bengaluru
database for fungi’ and 3
International Symposium on
Phytophthora: Taxonomy,
Genomics, Pathogenicity,
Resistance and Disease
Management

Ms. Anupa T. International Conference on 2nd - 3rd Society for Promotion of
Vertical Farming November 2015 Horticulture and ICAR-IIHR,

Bengaluru



I ANER / Smfsar / a@aq

NATIONAL SEMINARS / SYMPOSIA / CONFERENCES

AR T ATH

Name of the scientists

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant
Dr. Indu S. Sawant

Dr. S.D. Sawant
(participated as the Chief
Guest)

Dr. Indu S. Sawant

Dr. S.D. Sawant

Dr. K. Banerjee

SR/ S e
EaRILED
Title of Seminars / Symposia
/ Conferences

Conference of Vice-chancellors
of SAUs and Directors of
ICAR Institutes

Take it to Farmers — The
Farmers’ Rights through
Awareness

87" ICAR Foundation Day and
Award Ceremony and National
Conference of KVKs

National Seminar on Chitin
in Agriculture, Medicine and
Allied fields

‘National Symposium (IPS,
West Zone) on ‘Prospects

in Diversity, Diagnosis and
Management of the Diseases of
Horticultural and Field Crops’

Interactive meeting of Vice-
Chancellors of AUs with
Directors of ICAR Institutes
and ICAR Director’s
Conference

Strategies in Plant
Physiological Research
for meeting Challenges in
Agriculture

srafa

Period

15%-16" May
2015

7% July 2015

25-26" July
2015

29 September
2015

28-29%h
November
2015

23124t
January 2016

3-5" March
2016

ANNUAL REPORT 2015-16

SIPISCRCRDIC]

Organizer and place

ICAR at NASC, New Delhi

PPVFRA

Patna

Society of Fisheries
Technologists (India)
(SOFTI), NAAS, ICCS and
Central Institute of Fisheries
Technology, Cochin

IPS, New Delhi; VNMKY,
Parbhani; and Badrinarayan
Barwale College, Jalna

ICAR, New Delhi

Institute of Agricultural
Sciences, Banaras Hindu
University, Varanasi



HIPIR
ICAR

wrRferer / dah

WORKSHOPS / MEETINGS

AR T ATH

Name of the scientists

Dr. S.D. Sawant
Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

aififen wfdded 2015-16

HTIIITAT /I3 T T¥h
Title of workshop / meeting

Scientific Advisory Meet
43 Joint Agresco Meet 2015

Meeting with the Chairman,
APEDA to discuss current
status of the import of varieties

Meeting with DDG (HS),
ICAR to discuss the role of
NRC Grapes in arrangement
of varieties, permission to
IITM to install sensor tower in
NRCG’s farm

Meeting with officials of Bayer
Crop Science and German
Association GIZ

Technical Review Meeting

to evaluate the bids for
Automated Weather Station for
Department of Horticulture,
Govt. of Karnataka.

Meeting of the Committee for
discussions on Establishment
of Referral Testing
Laboratories

2" review meeting for
monitoring of traceability
of backward linkage of fruit
and vegetables exported to
European Union

Meeting regarding import of
planting material of new grape
varieties

Workshop on Fruit Cracking
and Soil Health Management
in Pomegranate

srafa

Period
13" May 2015
29" May 2015

6™ July 2015

8" July 2015

22 July 2015

9t September
2015

21 September
2015

24t September
2015

31 QOctober
2015

SIPISCRCRD T
Organizer and place

Rallis India at Bengaluru

Director of Research, MPKV,
Rahuri,

APEDA, New Delhi

New Delhi

Karnataka State Electronics
Development Corporation Ltd.
at Bengaluru

KAB-II, Pusa, New Delhi

Commissioner of Agriculture,
Govt. of Maharashtra at Pune

Shri Raghavendra Singh, Addl.
Secretary (Hort.), DACandFW
at Krishi Bhavan, New Delhi.

ICAR-NRC on Pomegranate,
Solapur



AR T ATH
Name of the scientists

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant, Dr. A K.
Sharma and Dr. Amala U.

Dr. R.G. Somkuwar

Dr. R.G. Somkuwar

Dr. Anuradha Upadhyay

Dr. A.K. Upadhyay

Dr. A.K. Upadhyay

Dr. A K. Upadhyay

HTAVTAT/ASeh T ISR

Title of workshop / meeting

Workshop for preparing

road map for agricultural
development in Agro-Climatic
Zone — Western Plateau and
Hills

Meeting to standardize
protocol for fumigation of
grapes with SO, and CO, for
New Zealand market

Farmers’ meeting to discuss

problems related to production

of exportable grapes

Brainstorming on [PM in
major crops

Brainstorming on “Digitally
Linked Smart Fruit Farms
for Higher Productivity and
Profits”

3" Group Discussion of All
India Coordinated Research
Project-Fruits.

Outreach program for
stakeholders consultations
on issues affecting export of
agricultural products’

Annual meeting of KVK,
Baramati

Interactive meeting for
effective implementation of
provisions of RTT act 20015

Empowered Committee
Review Workshop of the
NASF

Advisory committee meeting
of the NASF

Empowered Committee
Review Workshop of the
NASF

Fafx

Period

4" November
2015

15t December
2015

21% December
2015

16-17"

February 2016
7" March 2016

3-6" March
2016

11" May 2015

16" June 2015

18" March
2016

29" May 2015

8™ September
2015

4" November
2015

ANNUAL REPORT 2015-16

AR TS TAH
Organizer and place

ICAR-DSR, Indore

CIPHET, Ludhiana

State Department of
Horticulture at Sangli

NASC, New Delhi

ICAR-IARI, New Delhi

PAU, Ludhiana

APEDA at Mumbai

KVK, Baramati

ICAR-CIFE, Mumbai

NASF, New Delhi

NASF, New Delhi

NASF, New Delhi



AR T ATH
Name of the scientists
Dr. A.K. Upadhyay
Dr. A.K. Upadhyay

Dr. A.K. Upadhyay

Dr. S.D. Ramteke

Dr. A.K. Upadhyay and
Dr A K. Sharma

Mrs. Kavita Y.
Mundankar

Dr. Roshni R. Samarth

Ms. Anupa T.

All Scientists

All Scientists

All Scientists

aififen wfdded 2015-16

HTAVTAT/ASeh T ISR

Title of workshop / meeting

Brain storming meeting of the
Soil Science

Expert Review Workshop of
the NASF

Scientific Advisory Committee
meeting

Rural Programme Advisory
Committee meeting of
Akashwani

Research Advisory Committee
meeting of MRDBS

HortIP 2016, Annual Review
meeting , South Horticulture
ZTMC

DUS workshop

10" DUS review meeting

Sensitization workshop on
Institute Biosafety Committee
Guidelines

Workshop on ‘Use of
automatic weather station to
generate weather data for pest
risk assessment

2nd meeting of Task Force
Committee on ‘Hailstorm
Management in Agriculture’

Fafx

Period

23-24th
November
2015

23" February
2016

15t March 2016

231 June 2015

11" February
2016

8" February
2016

23-24th
November
2015

26" February
2016

18™ December
2015

5" January
2016

21 November
2015

AR TS TAH
Organizer and place
New Delhi
NASF, New Delhi

KVK Narayangaon, Pune
Akashwani, Pune at Pune.
MRDBS, Pune

South Horticulture ZTMC,
ICAR-IIHR, Banglore

PPV&FRA at New Delhi

PPV&FRA at Rahuri

ICAR-NRCG, Pune

ICAR-NRCG, Pune

ICAR-NRCG, Pune



fafere sr=g®
* T, TH. IRAH, Gid, Y AgEaH e favm o

HETHCETR, WThaTd + 8 f¢8eX 2015 &I 39 &g 1
T o | IgH Afeht o |t spd=nfE & A
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ST~dh
VISITORS

DISTINGUISH VISITORS
* Dr. S. Ayyappan, Secretary DARE and Director

General, ICAR visited the Centre on 8" December
2015. He interacted with the Scientists and
staff and clarified their scientific, technical and

o

ol oh v e wew  Oc 6L s Biman

f 3T 3F AT, TehTh! ST JeIafTah g8 T8
fopu) Jmfaent 3 %g & fofia U R 3cmel S
Afsw frem @ Ui Set, SR WEd ¥ W
fogpe 3R @ Ig & &9 § 3I7Art fHsiferd wea
TS o o S H TeAaH SRR 2| WRTewes 4 39
T3 nfafafert hi st | 38 foramt sl a7 U
el TETESd 1€ W AT THAT ek i | TRTHwh
I qafififa o e s S ST denfie
T ot | 32 gEifies i iR e H
A U Afater 7g 1 ot gR fora)

T, yhie f. oTewg, WY afua, FfY ud Hedn
foamT 3 27 w2016 = g HT R TR

i, S-w8 e1fe, weTfwes, stemget 4 10 A
2016 =1 &5 1 GR0 FRATI ot TTehTeT THET, TR
afea, foes Tonem, wia @R, off 39 a1y Sufera
of

administrative issues. Scientists updated the
information on new grape products developed
at the Centre such as anthocyanin powder from
variety Medika, cookies made from grape pomace
and dehydrated wine lees powder as food additive.
DG appreciated the new development. He
expressed his happiness on issuance of soil health
cards to the farmers. DG visited newly constructed
extension of National Referral Laboratory and
new Biotechnology laboratory. He also visited
experimental vineyard and recently commissioned
guest-house.

Dr. Shakil P. Ahammed, Joint Secretary, DAC
visited on 27" February 2016.

Mr. Jean-Marie Aurand, DG, International
Organization of Vine and Wine (OIV) visited on
10" March 2016. He was accompanied by Mr.
Akash Gupta, Under Secretary, Min. of External
Affairs, Gol.
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fram &1 SR

¥ & SR e 778 fopamt St fafir ot 9 Aeg
YT (422), FATeH (245) TR ABRIY (111) & =T I, 7
g 1 o TR | fafim fopet, TR &t & yamT Eaett

fafirm fy wfsramd o foerfea stenfiferat 6t et 3
formt =t & )

FARMERS’ VISITS

*  About 778 farmers from Madhya Pradesh (422),
Karnataka (245) and Maharashtra (111) visited
the Centre during the year. The information on
different varieties and cultural practices followed
in grape cultivation, and technologies developed
was given to them.

farem SR

Y % GE TR (242), AWUEHg (201), FHACH
(197), ToRI@ (148) 3R A (42) ¥ T FF 830
BET A I & SR F GNE 38 g 1 AW haT| I
faftr e giaensti, oFR sfiel o SR ergHe™
foraatt & SrarTa T T

EDUCATION TOURS

About 830 students of different colleges and
institutes from Maharashtra (242), Tamil Nadu (201),
Karnataka (197), Gujarat (148) and Kerala (42) visited
the Centre while on their educational tour. They were
apprised about laboratory facilities, vineyards and
ongoing research activities
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BIHG
PERSONNEL

AU Ud Y44 UG / RESEARCH MANAGEMENT PERSONNEL

. 9.4, ", Fews

Dr. S.D. Sawant, Director

st a7f / SCIENTIFIC

2. 3¢ 9. |rad, Y™ g (ared U fagm)
Dr. Indu. S. Sawant, Principal Scientist (Plant Pathology)

. I TR, TIH S (SIRTam)

Dr. R.G. Somkuwar, Principal Scientist (Horticulture)

BT ST I, TIH IR (S Senfirehi)
Dr. Anuradha Upadhyay, Principal Scientist (Biotechnology)

. 1.5, INA™, TIH A (Y7 famm)
Dr. A.K. Upadhyay, Principal Scientist (Soil Science)

2. H. Ssit, TuH A (F wmeE fawm)

Dr. K. Banerjee, Principal Scientist (Agricultural Chemistry)

1. §.2. THdh, eI AT (UTeT Hifdeh)
Dr. S.D. Ramteke, Principal Scientist (Plant Physiology)

2. A1.%. wmf, wue e (Smrar)
Dr. A.K. Sharma, Principal Scientist (Horticulture)

<1, g5 Tel, aig S (9189 W foqM) (we.f. 18.05.2015)
Dr. Sujoy Saha, Senior Scientist (Plant Pathology)

do-tdht af / TECHNICAL

ft. 3.1, S, ANE TR AT
Mr. U.N. Borse, Senior Technical Officer

A, 9.9, S1ga, IS qHHh! TR
Mr. P.B. Jadhav, Senior Technical Assistant

ft. w.an. @i, Iy I TREE
Mr. B.B. Khade, Senior Technical Assistant

ft. TS deH, IS qehThl TEh

Ms. Shailaja V. Satam, Senior Technical Assistant

ofiwrelt shfarar 1. e, AT (FN | Fregex y=m)
Mrs. Kavita Y. Mundankar, Scientist (Comp. App. in Agri.)

7. €54, area, amtie (e fomm)
Dr. D.S. Yadav, Scientist (Entomology)

1. UvH T, 9d, S9ies (Te" I§eE)
Dr. Roshni R. Samarth, Scientist (Plant Breeding)

. oTemg wel AL, aes (FiN @R foqm)
Dr. Ahammed Shabeer T.P., Scientist (Agri. Chemistry)

2. 319l 3ITFUR, AqTh (Fie fomm)
Dr. Amala U., Scientist (Entomology)

%. oA &, IFH (B foqe)
Ms. Anupa T., Scientist (Fruit Science)

F. WHET A1, AT (%o forgr)

Ms. Sharmistha Naik, Scientist (Fruit Science)

oft. IS, Ak, INE qh1eh! TEHH
Mr. B.J. Phalke, Senior Technical Assistant

Sft. 7. WL, TN T TEH
Mr. S.S. Bhoite, Senior Technical Assistant

. T, Hied, IS TRAIREA
Mr. E.G. Kamble, Senior Technician



I~ 71.31.37, . arfifen Mg 2015-16

ICAR

YA af / ADMINISTRATIVE

off. .1, HeAd, FRmEfe AR
Mr. S.N. Salve, Administrative Officer

off. 3N, 1Y, TETEH JRIEE SRR
Mr. O. Babu, Assistant Administrative Officer

A g1, T, vErEe fom vd e st
Mr. M N. Ganti, Assistant Finance and Accounts Officer

ft. a1, =g, [fs wfua
Mr. B.M. Chavan, Private Secretary

oft. %. orcft, TEE®
Mr. K. Ali, Assistant

o, .31, 9310, U
Mr. N.S. Pathan, Assistant

At Toard! AT, TEH

Ms. Pallavi Kataria, Assistant

#ft. 9.9. AR, INE T fafus
Mr. P.P. Kalbhor, UDC

. fa.2. THware, i wh s
Mr. V.D. Gaikwad, UDC

P2 WEHID FCIh T / SKILLED SUPPORTING STAFF

A1, 9.9. T, P TETFR WIH
Mr. S.S. Donde, Skilled Supporting Staff

off. .7, TR, FIA TEF LT
Mr. K.G. Raskar, Skilled Supporting Staff

. 9.3 TThUIeRT, HIMT H&Ih TIH
Mr. B.R. Chakankar, Skilled Supporting Staff

. wi.f3. e, TIa HEEE W
Mr. S.V. Lendhe, Skilled Supporting Staff

AT AT U. YAR, FI GEEF W
Ms. Lata Pawar, Skilled Supporting Staff

oft. 9.3, T, T TETFR WL
Mr. N.K. Najan, Skilled Supporting Staff

Mr. K. K. Kale, Skilled Supporting Staff
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gt i faem
INFRASTRUCTURE DEVELOPMENT

LABORATORY

Equipments like Insect suction sampler, destemmer
and crusher, pneumatic press, orbital environmental
shaker, deep freezer, lux meter, autoclave, micrometer,
hot air oven were procured and installed during the
year to strengthen the infrastructure facilities of the
institute.

LAN UPGRADATION

LAN facility was upgraded to implement I[CAR
ERP as well as to share the resources and internet
facility. LAN which was earlier limited to main office
building has been extended to connect Guest house,
Farm Office, New NRL-Biotech lab, Bio-control
lab and TypeV-Entomology Lab buildings on Fiber
Optic backbone. Within each building LAN nodes on
Ethernet for connecting the terminals has been created.
For the Guest House, LAN on both Wi Fi and Ethernet
has been provided.

LIBRARY

Eight Hindi and nine English books were added to
the library. Three Hindi and 6 English journals were also
subscripted. Besides access of journals through CeRA,
3 online English Indian journals were subscribed for
the benefit of scientists and other staff.

DEVELOPMENT OF VINEYARDS

Six acre of vineyard was developed for replanting
and two acre of new vineyard was developed for
different field experiments.
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ISTHTYT BRI~
fa=t Sa=T o

g o 38 9 femeh 14 faamr & 13 3/EsR, 2015 a6
o= a1 7 1 SATESH R T

feeh 14 foawr, 2015 # Frewe weew g =
AT | T 3gETeA TR TRIT| 3 mefi Rt we
FUSTET S AUAT ATh A AfF o= HHEN
&=t o s il sy feag | g & ymmEe TRl 3R
Frewe wRie g e foeeE qen v E N oW W
aryor feam | Gy € wny s g e w6
TR Rl QAT o 1 3R fohaT | =1 98 % 2R
&= Ffoar w13, =, weeH, e, ey o,
FRIR W <l T oAfe Ffcnfirarsti 1 e foran
il

FEted o Fafid v e s et @t gu fgamdt
B W TN =I<h TR TRIT| 39 hg § fREm o wny Tl
T gratard form Sar €, s@eht oft T i w8 fod v
TGN STIAM IR T favm gra asmen | fope S ) i
Y 3ITETd AT

T B 1 HHOH TERIE G 13 3TReR, 2015
I T EIAT| TH AT W qed Al &k w7 A =
TARTIITAT, GaRaTe!, U sl AT R | Fwae 99
TIE 1 IRW qiwg 1fa % @19 Y& g3l Fowe weiea
TR & A 1 T&EA R TN TH OgE ST W
e fafyr grr wfenfian o fesrarsti 1 T Rl
forawor fopam e qen g § fedt ® fobw 99 ol A
HUET i T

e Afafy 3 fe=<t = a6 S gfaanfansti &
fosret 1 9ot & SR S wEAR 39 IioAret §
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WOMEN’S COMPLAINT COMMITTEE

A meeting of Women’s Complaint Committee was
held on 28/03/2016 under the Chairmanship of Dr. Indu
S. Sawant, Pr. Scientist to review complaints regarding
sexual harassment of women at the work place. No
complaints were received by the committee regarding
sexual harassment.

CPP PORTAL

Creation and publication of tenders enquiries, its
corrigendum and award of contract (AOC) once the bid
has been finalized was uploaded in ePublishing module
of the CPP Portal during the year.

SWACHH BHARAT MISSION

Facility for composting of bio-degradable waste
from the campus using earthworms and compost
cultures was established. Procedures for segregation of
bio-degradable farm and lab waste and various types
of non-biodegradable lab/office waste has been set up.

MERA GAON MERA GAURAV

The Centre has adopted Walwa village in
district Sangli, Maharashtra for this programme. The
programme was formally inaugurated in the presence
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of the Director and three Scientists from the Centre
on 11th August 2015. About 250 farmers were briefed
about the various aspects of “Mera Gaon and Mera
Gaurav” programme. The participants brought up their
problems like water stagnation.

A field visit and demonstration was arranged on
2" January 2016. There was high incidence of powdery
mildew on bunches in spite of use of recommended
triazole fungicides. Samples were collected to
study the possibility of presence of resistance to
myclobutanil. Demonstration of alternate treatments
including nano silver complex of H,O,, chlorine di
oxide and Sulphur formulation was organized. Results
of the demonstration trials will be useful to decide
the strategy to control powdery mildew at late stage
of fruit maturity, without residue of fungicides. 150
farmers attended the discussion held after the field visit
and demonstration. Tahsildar and Panchayat Samiti
members were also present during the discussion.

TALK ON “RELATIONSHIPS IN FAMILY AND
OFFICE AND IMPORTANCE OF WORD AS
WEAPON IN LIFE’

A talk on ‘Relationships in family and office and
importance of ‘words’ as weapon in life’ by Mr. Deepak
D. Deshmukh was arranged on 1% March 2016.

PERSONNEL
New Joining

* Ms. Sharmistha Naik, Scientist (Fruit Science)
joined on 01.04.2015.

*  Dr. Sujoy Saha, Senior Scientist (Plant Pathology)
joined on 18.05.2015. He has got transfer from
ICAR-IIVR, Varanasi.

CELEBRATIONS

Independence Day

Independence Day was celebrated on 15" August
2015 with joy and gaiety. Dr S.D. Sawant, Director
hoisted the flag and addressed the staff members.
Ms. Sindhutai Sapkal, a prominent social activist and
known as the Mother of Orphans was the chief guest.
She narrated her life story and work and urged all
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men to respect women. She invited all the staff to her
ashram. Some funds collected by staff members were
given to Ms. Sindhutai Sapkal as a contribution to her
ashram. She also inaugurated the first issue of Hindi
wall magazine “Angoori”.

Vigilance Awareness Week

Vigilance awareness week was observed during

26 to 31 October, 2015. During this week, solemn
pledge to prevent corruption was taken. This was
followed by programme

sftert 3w
Gashal W FHHETHET
=1 ffera foram| &g
& wHeEl & fag
YRR ¥ e &
oo femor gadhan
w ey gfenfiar
FESE TR
| T fggm ™

on educating the staff on
Preventive Vigilance by
AO, AAO and AFAO.
An essay competition
on ‘Preventive vigilance
for fighting corruption’
was organized for the
staff of the institute.
On the concluding day,
Additional D.C.P./S.P.,
Anti-Corruption Bureau
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Mr Dilip V. Kadam
along with his team
participated in the programme as the Chief Guest and
delivered a lecture on ‘Preventive vigilance as a tool of
Good Governance’.

Rashtriya Ekta Diwas

To commemorate the birth anniversary of Sardar
Vallabhbhai Patel, “Rashtriya Ekta Diwas (National
Unity Day)” was observed on 31% October, 2015. All
the staff members took a pledge to preserve the unity,
integrity and security of the nation. Director addressed
the staff and highlighted the contribution of Sardar
Patel in pre and post independence era. Administrative
Officer and several other also spoke about different
facets of Sardar Patel’s life.

Jai Kisan Jan Vigyan Week

Jai Kisan Jan Vigyan Week was celebrated from
231 to 29" December 2015 on the birth anniversary
of Shri Atal Bihari Vajpayee and Late Shri Chaudhary
Charan Singh, two former Prime Ministers of India,
keeping in view of their immense contribution for
promoting use of science for the welfare of farmers.

®
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During the week, banners and ligo were
prominently displayed at Main gate to bring awareness
among general public. An essay competition on “The
role of ICAR in the life of a farmer” was conducted.
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A farmer’s meeting was organised on 29th December
2015 at Jat, Sangali, which is the site for demonstration
of advance method of water management.

Preparation of soil health cards

The Centre collected 75, 82, 64 and 21 soil
samples from Nasik, Pune, Sangli and Jalna districts
of Maharashtra respectively.
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Soil health cards were
developed after analyzing
these samples. 82 soil health
cards were distributed by
the  Honourable  Union
Minister of State for
Agriculture and Farmer’s
Welfare Shri Mohanbhai
Kalyanjibhai Kundariya in
the programme organized
at Krishi Vigyan Kendra,
Narayangaon, district Pune
on 5" December 2015. Other
farmers’ Soil Health Cards were distributed by our staff
in the respective districts.

Institute Foundation Day

The Centre celebrated its 20" foundation day on
18™ January 2016. Mr. Dnyaneshwar Phadtare, Retd.
Joint Commissioner of Vigilance, Maharashtra was
the chief guest for the programme. On this occasion,
two progressive farmers, Mr. Subhash Arve, President
MRDBS and Mr. Shivajirao Baste were felicitated
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for their collaboration
in field demonstration
of technologies and
varieties developed by
the Centre. A technical
talk on “Current status
of dry grape industry in
India and its future” was
also delivered by Mr.
Subhash Arve.

Chief guest Mr.
Dnyaneshwar Phadtare
emphasized the importance of keeping alive the
interest of rural youth in agriculture for holistic
development of the country. The need to strengthen the
collaborative work between ICAR-NIASM and ICAR-

NRCG in the management of edaphic stress in grapes
was impressed upon by Dr. P. S. Minhas, Director,
ICAR-NIASM, Baramati. The importance of breeding
for development of grape varieties with desired traits
was emphasized by Dr. Jai Gopal, Director, ICAR-
DOGR. The scope of incorporation of natural colours
and flavours from ornamental crops in grape juice was
told by Dr. K. V. Prasad, Director ICAR-DFR. ICAR-
NRCG Hindi wall magazine ‘Angoori’ brought out a
special issue depicting photographs and memoirs of the
establishment of the Centre.

Republic day

Republic day was celebrated on 26™ January 2016
with joy and fervour. Dr. S.D. Sawant, Director hoisted
the flag and addressed the staff members and their
families. Patriotic songs were sung by the children of
staff.
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Year and
Month

A/ Apr 2015
s/ May 2015
S /Jun 2015

S[TE /Jul 2015

3T/ Aug
2015

s /Sep 2015
IR/ Oct 2015
Fas/Nov 2015
fegst /Dec 2015
St /Jan 2016
Ha /Feb 2016
T /Mar 2016

%1/ Total

Fan ama (J) wmaferes argan qqe
Air temperature Relative humidity  sredfiervor
0) (%) (R
Aad  SMftrkaw gAaw  StfereRaw Pan
X . evaporation
Min. Max. Min. Max. (mm)
17.4 39.0 16.5 79.5 7.03
22.5 38.2 24.9 75.6 6.94
22.4 32.7 52.2 89.7 3.19
22.6 30.9 59.7 88.7 3.45
21.5 31.5 56.5 90.5 3.61
19.9 33.5 46.5 97.1 2.84
19.4 33.5 47.0 97.1 3.35
14.4 32.3 37.8 95.6 3.64
10.6 32.0 32.7 98.1 3.33
7.6 32.4 25.2 93.9 3.38
11.5 36.4 21.0 87.0 4.90
14.2 39.1 15.6 78.7 6.33

ArAT AThs
METEOROLOGICAL DATA

R fafror @ ot awt =i

(e /)
Solar
radiation
Dgt (W/m?)
267.8
241.1
90.5

178.0
166.3

195.4
201.4
78.4
131.7
136.7
146.1
189.7

(foreft)
Total
rainfall
(mm)
9.4
18.8
221.6

38.0
19.4

188.2
67.8
121.4
0.4
1.2
0.2
4.8
691.2

Hid: g q l%ﬂ'rl, Hih3T4 -3 .313‘%1'5‘, T’\T Source: Weather station, NRC for Grapes, Pune

&Y "En
No. of
rainy
days

2
3
16

17
17

15
13
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AGRESCO: Agricultural Research Council
AICRP: All India Coordinated Research Project
AKMU: Agricultural Knowledge Management Unit

AMAAS: Application of Microorganisms in Agriculture
and Allied Sector

AOAC: Association of Official Analytical Chemist

APEDA: Agricultural and Processed Food Products
Export Development Authority

ATARI: Agricultural Technology Application Research
Institute

AUDPC : Area Under Disease Progress Curve
BAIF: Bharatiya Agro Industries Foundation

BRNS- BARC: Board of Research in Nuclear Sciences-
Bhabha Atomic Research Centre

BSKYV: Bidhan Chandra Krishi Vishwavidyalaya

CIB&RC: Central Insecticides Board and Registration
Committee

CIFE: Central Institute of Fisheries Education

CIPHET: Central Institute of Post Harvest Engineering
and Technology

CITD: Capacity Building Initiative for Trade
Development in India

CPPU: N-(2-chloro-4-pyridyl)-N'-phenyl urea
CRP: Consortium Research Platform

CTCRI: Central Tuber Crops Research Institute
DAP: Day After Pruning

DARE: Department of Agricultural Research and
Education

DBT: Department of Biotechnology

DDG: Deputy Director General

DEG: Differentially Expressed Gene

DFR: Directorate of Floricultural Research
DMI: Demethylation Inhibitors

DOGR: Directorate of Onion and Garlic Research
DRD: Double the Recommended Dose
DSR: Directorate of Soybean Research
DSS: Decision Support System

DUS: Distinctness Uniformity and Stability
EIC: Export Inspection Council
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EPN: Entomo Pathogenic Nematode

FCC: False Colour Composite

FSSAI: Food Safety and Standard Authority of India
FSSR: Food Safety and Standard Rules

FYM: FarmYard Manure

GA,: Gibberellic Acid

GC-MS/MS: Gas Chromatography-Mass Spectrometry/
Mass Spectrometry

GIS: Geological Information System
HAU: Haryana Agricultural University

HRLC-MS: High Resolution Liquid Chromatography-
Mass Spectrometry

HYPM: Half-yearly Progress Monitoring System of
Scientists

IARI: Indian Agricultural Research Institute

IASRI: Indian Agricultural Statistical Research Institute
IBA: Indole Butyric Acid

IBSC: Institute Biosafety Committee

IC number: Indigenous Collection number

ICAR: Indian Council of Agricultural Research

ICAR-NRCG: ICAR-National Research Centre for
Grapes

IICCI: Indo-Italian Chamber of Commerce and Industry

IICMS: Indian Institute of Chromatography and Mass
Spectrometry

ITHR: Indian Institute of Horticultural Research
IISR: Indian Institute of Spices Research

IITM: Indian Institute of Tropical Meteorology
ITVR: Indian Institute of Vegetables Research
1JSC: Institute Joint Staff Council

IMC: Institute Management Committee

IMD: India Meteorological Department

IMPRAS: Insect and Mite Pest Risk Assessment and
Advisory System

IRC: Institute Research Committee
ITMU: Institute Technology Management Unit
ITS: Internal Transcribed Spacer

KVK: Krishi Vigyan Kendra




LC-MS/MS: Liquid Chromatography-Tandem Mass
Spectrometry

LSD: Least Square Difference

MIS-FMS: Management Information System-Financial
Management System

MNCFC: Mahalanobis National Crop Forecast Centre
MPKYV: Mahatma Phule Krishi Vidyapeeth

MRDBS: Maharashtra Rajya Draksh Bagayatdaar Sangh
MRL: Maximum Residue Limit

NAARM: National Academy of Agricultural Research
Management

NAAS: National Academy of Agricultural Sciences

NABARD: National Bank for Agriculture and Rural
Development

NAIP: National Agricultural Innovation Project
NASC: National Agricultural Science Centre

NASF: National Agriculture Science Fund

NBPGR: National Bureau of Plant Genetic Resources
NCBI: National Centre for Biotechnology Information
NDVI: Normalized Difference Vegetation Index

NEH: North Eastern Hills

NHB: National Horticulture Board

NHRDF: National Horticulture Research and
Development Foundation

NIASM: National Institute of Abiotic Stress Management
NRL: National Referral Laboratory

OIV: International Organization of Vine and Wine
OLIC: Official Language Implementation Committee
ORP: Out Reach Programme

PAU: Punjab Agricultural University

PCBs: Poly Chlorinated Biphenyls

PCR: Polymerase Chain Reaction

PDI: Per cent Disease Index

PDKYV: Panjabrao Deshmukh Krishi Vidyapeeth

PF: Processing Factor

PGR: Plant Growth Regulator

PHI: Pre-Harvest Interval

PME: Priority Setting, Monitoring and Evaluation
PPV&FR: Protection of Plant Variety & Farmer’s Rights

PRD: Partial Rootzone Drying
PT: Proficiency Test

Qol: Quinone Outside Inhibitors
QRT: Quinquennial Review Team
QTL: Qualitative Trait Loci

QuEChERS: Quick Easy Cheap Effective Rugged and
Safe

RAC: Research Advisory Committee

RD: recommended dose

RFD: Results Framework Document

RMP: Residue Monitoring Plan

RPB:

RPP: Research Project Proposal

SAU: State Agricultural University

SC: Soluble Concentrate

SOFTI: Society of Fisheries Technologists (India)
SREF: Senior Research Fellow

TNAU: Tamil Nadu Agricultural University

TOF: Time of Flight

TSP: Tribal Sub-Plan

TSS: Total Soluble Solids

UAS: University of Agricultural Sciences
UHPLC: Ultra High Pressure Liquid Chromatography

UHPLC-HR: Ultra High Pressure Liquid
Chromatography-High Resolution

UHS: University of Horticultural Sciences

UPOV: International Union for the Protection of New
Varieties of Plants

USDA: United States Department of Agriculture

VA: Volatile Acidity

VNMKYV: Vasantrao Naik Marathwada Krishi Vidyapeeth
VSI: Vasantdada Sugar Institute

VSP: Vertical Shoot Position

WAC: Water Absorbing Capacity

WCC: Women’s Complaint Committee

WG: Wettable Granule

WGPP: Wine Grape Pomace Powder

WUE: Water Use Efficiency
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