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IR * &7 # 12 fawa 9fg o A o, S
122000 BFR I8 2015-16 % FHEA 136,000 TFI
% Ugd g 3 30 A HifgH T % He w1 fewrS
ITATEH BT, I F 7616 A (100569 Hifwh o) F
e ; Torie a9m & fau qt SR A wE e fiwd
T % 20/- uid frn a6 e fimmae, af 2016-17 &
TNH SR I H g o off| g S i v
TS S Held B2l IvaTd o IHH W g ot 7
T ¥ R 1 IcuTed 3BT e i 3Rfig off|

SR fit ® e fHiwdi § free far 1 fawe 21 e
IedTEA Sl STIHIHT ARG ST & 35-40/ - S forum gt
B T IRON § SFTHH TR T R o Sfea Ieare e
30 TA/TFI BT 8| TTeAiteh, 39 a9 foreiveRt | 31
el et § 8 IcaTgeht 5 35-40 2/ THRA W ATYH
39t ol Iwfig ® foR 3 foRaml ot T geReH T gem
BT 9 | hmat § fRree o 8 SR it sor 6 a9te
Y B Tehdl &1 IFFZER H AN B 3hl FHTSHT o S H 60
gfaerd & 31fiek & § B Tee & TRE T % TG
1 g off| TG BT ARG Bt € A1 EH qS1E H HEw H
e oTTfd 37K forshl Hot T A g9 W Whd 81 T &
&St H, sheasl (STer), S (90), 999 () & 7
ST | S % I 6! & H FH IhG T3 &1 37 &l
# AW AR W e wae Tehe FA FaT @ 3R 9ga ed!
(3FTE-ToaeR) o SR X § (TEeR-SHad) B 3R
fogeR =1 7S % NH TSR H SR 1 Hohd & S IUTGH,
i =8 foran, fisa o3 & e ot st=at afawa firem)

o & 4 O il feufa 6 smem w Sy fRanet &
oo A Te ek 39 Tfafafy o Sieanfed R St
Sl

Record production, close to 30 lakh MT, record
12 per cent increase in area under grapes, which
has reached 136000 ha as compared to 122000 ha
during 2015-16, export of 7616 containers (100569
MT) of table grapes; record drop in farm gate prices
below Rs. 20/- per kg for local market grapes, were
the main features of grape industry during 2016-17.
There was sufficient availability of irrigation water
and no widespread, major rains after fruit pruning
thereforegood production of grapes was expected.

Drop in farm gate prices of grape is a matter
of concern. Estimated cost of production of table
grapes is about Rs. 35-40/-per kg. It is estimated with
assumption that average production is about 30 MT/
ha. However, this year many growers particularly
in Solapur and Sangli districts had yields above
35-40 MT/ha. Hopefully, these farmers might not
have suffered big losses. Drop in prices in India
could be due to glut in March. In fear of possibility
of rains in October, more than 60 per cent of area
was pruned after last week of October. If pruning is
staggered, we will have steady supply throughout the
harvesting season and less pressure on sale prices.
Recent years, new areas in Kadvanchi (Jalna), Bori
(Pune), Puluj (Solapur) have increased sizeable area
under grapes. These areas typically have less weather
related problems and can go for very early (August-
September) or very late (December-January) pruning
and bring grapes in market during December or May.
Many growers, who did it, got good returns during last
season also.

This activity needs to be encouraged by providing
special package of practices based on weather
conditions in these areas.
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sfi R # R At fafim foredt Sucteuar &
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fopan | 5@ feurfa 3 weh o e geka feam R fo6 =8 fomenti
1 TavIeRal ¢ S uTew gig TRl o 3wErT i
AT SAETIARAT T Brelt & | GE foret & hael 3cared i
ANTG T T T&l ATt ek Seal SUHRRT IO & I,
TR SR | oft 378 o7=s gidwd e dekar 2|

TNt | AR TR 3 e SR % fore forew weig
forepfera o2 <ft R 21t & It A ScuTeeh! 4 UirgEe Head
(g |iFeh1, 3T 3R ¥RE Hieord (|ftar, oo, Saifd)
% Tafirs a1 gg= i 8, St foh |t foshr & S
urey Jhg Framehi o g o ufd Ao Gefferor & sgat
IrfsRan 2 €1 37 A1 o SFaid & ° foRiy ®9 & et
3R wiemR ot 6 oSt @ 3fg @ @ R AR aem |
Tt VRN T STUeT Tl AU % ST Wl 3AfUe g
fireran 21 <fsft wivrt 1 @it o sreTsRa gael et @
TR formifirer <t Wi o STTER W U & TR A gEH &
foTe =1 ATt ST % w9 & S ST Hhdn 21 gEfr, T F
oft 1ferek gl o RET B aTelt SR Fmdt # firgae =i
%9 FH § T 8 dohd T

T *g § ool i et & foe g w@d
TRARTIITEAT Y T o oG & a9 H et % fog
I AT H M fR T ) aread § AgEY™ 9
T & YR W WIHSII- T.3.31.%., IR § @
L& Taelt Tee W M T WY LA ok F9 H 39
81 g o |l e TR0 ARl 3 Uk W e
IRV IR o IcureT o g fewmfew dam ferg) gm
T AETHCRTeh . Frerem Hemamn 3 oTager 2016 |
38 %5 % R F 4R I8 GEAES S AT ol 39 e
HEH % GRF IAEH o Wl W I FENN R H
ITEH W TR VGEHA fohT e 9| aftons sgd ScaTeae
T WiosT # 39 W ek SR S 1 J ST W@

Due to different varieties of table grapes available
in American market, demand for Chilean grapes
decreased in USA and Chile diverted huge quantities of
grapes to European markets during January-February.
It resulted in greater competition for early exports of
Indian grapes in Europe. This not only reduced prices
of exportable grapes, but also affected prices of table
grapes for Indian markets. Exportable grapes with
high plant growth regulators use and relatively low
sugar were not accepted well by Indian consumers.
This situation once again has indicated that there is a
need for new varieties that require less or no use of
plant growth regulators. Such varieties not only reduce
the cost of production, but due to better consumer
preference, it may have good returns in Indian market
too.

Over years, Indian consumers have developed
special liking for elongated grapes. Recent years,
growers have identified various clones of Thompson
Seedless (Super Sonaka, RK) and Sharad Seedless
(Sarita, Krishna, Jyoti) which have better response
to plant growth regulators treatments for berry
elongation. Area under these clones is increasing
rapidly especially in Sangli and Solapur districts.
In Indian market, grapes with elongated berries
fetch higher prices than round berries. Berry skin of
elongated berries is relatively thinner and based on
demand for raisins or table grapes same grapes can be
dried or sold as table grapes. Therefore, such clones
will also help in reducing drop in prices of grapes due
to glut.

Considerable amount of work on residue
monitoring has been done at this Centre since the
establishment of National Referral Laboratory for
residue monitoring. In fact ICAR-NRCG has emerged
as top institute working on food safety related aspects
in grapes, based on number of research papers. All
plant protection scientists of the Centre came together
and developed guidelines for production of ‘zero
residue’ grapes. The document was released by our
hon’ble Director General Dr. Trilochan Mohapatra
during his visit to the Centre during October 2016.
Four demonstrations on production of ‘zero residue’
grapes were conducted on growers’ vineyards during
fruiting season. Results are highly encouraging hence
efforts will be continued with greater emphasis in
future years.
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Our efforts of introducing germplasm of
desired traits from USDA and elite planting material
from outside countries have slowed down due to
presence of GVLrV in the imported plant material.
To overcome the problem work has been initiated to
standardize protocol for cleaning infected material
free from virus using meristem culture and various
chemical treatments. The technology will help making
introduction safer and also be useful in production
of disease free planting material. Recent years’ trend
of use of pre-grafted plant material for new vineyard
development is increasing and many private nurseries
have started making such plants.

AFPRO, an NGO has actively involved in IDH
funded project ‘Sustainable Grape India Initiative’
and has target of reaching 5000 small growers. ICAR-
NRCG has signed an agreement with the organization
to support the project through validating guidelines.

The guidance and encouragement given by Dr.
Trilochan Mohapatra, Secretary (DARE) and Director
General (ICAR) and Dr. A.K. Singh, Dy. Director
General (Agri. Extension and Horticultural Science)
is highly appreciated. Now, we also welcome Dr. A.K.
Singh, our new Dy. Director General (Horticultural
Science) and expect his support for development of the
Centre. I also take the opportunity to thank outgoing
RAC under the Chairmanship of Dr. B.M.C. Reddy
for their valuable guidance during last three years and
welcome new RAC under the chairmanship of Padma
Shree Dr. K.L. Chadha.

v
A

(@€, @rad |/ S.D. SAWANT)

ﬁéﬁ'ﬁﬁ / Director



e MRS -T1.37. 37, 3. affes ufaded 2016-17




HTRIRTT TRIIT

Executive Summary

ICAR-NRC FOR GRAPES ANNUAL REPORT 2016-17  °¢

IRG H 3R IcUTET 3TN JEEHRT ¥ Heiferd gai ol
THYH % U v 3@ sgHam ¥ WIeheTd-
Y STEIH g 3R, Q0 SHadl 1997 § Tmfoa feran
I T |

IIEYUH TIARTR FH1EE Jaed 3R St9 Fenfieh,
3caTed WrENfihl, ey T Rey YEed 3R ger SWid
Tenfiehl 3R Yoo Haeq o A &= & qgd fohan s
TET 3| TN SIEUM FEFHE o A, H3 o fom
NIty afEsreT o1 s off sfa 21 Shy wmEe danstt
IR U ALY § Helferd ey AT ot hLar 2| oy
2016-17 % QR fohT T STgHe™ hit Iuafeer™i =i =
Her o fean S e

Juadiv, Juae ¥ =R e qaen ot gfafs=t
JTATA eh ST g Sl Ao oA TT| 38 Wfafsat
TR HI STeg 9o aTelt &1 118 afsal sl STget e
arrafed foram T, 39 YR SASHY T & @iy gt it
TEAT TG 416 B TE |

SR At 100 TfafE=i w1 35 Aeqt o fow =feEtes
foRam M1 100 S F9F, TES TEAT dn W@ At % fae
JIfeRaH TR @ | 9 91, et [T IR IF B
et w3 giafsat it gg== f g1 100 gfEfEE A, 11
gfafst #§ den Test iR uiw ufafsat § wnwfos €9 @
o€t witraf areh )

g W fofa Tfoe afew, e ufEsaT
HedR g H W wuESi o foe gowifea foram ot
SHeRl T 90T 3R Fom Hieo™ fit gor |, Afee 3
3= @ 9wl Iaurfed | ATl 3w | ot Afsw
T T SR ¥ FER YeH TR @ feRwifirer TR feremi

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 also
undertakes consultancy services and contractual
researches related to its mandate. The research
achievements made during 2016-17 are briefly
summarized below:

CONSERVATION, CHARACTERIZATION AND
UTILIZATION OF GRAPE

Grape germplasm was strengthened by importing
four trait specific accessions from USDA, USA. These
accessions are self-thinning and early ripening. IC
number was allotted to 118 accessions, thus increasing
the number of accessions with IC number to 416.

100 grape accessions were characterized for 35
traits. Maximum variation was observed for 100 seed
weight, bunch compactness and juice content. Several
accessions with bold berries, loose bunch and high
fruitfulness were identified. Among 100 accessions,
11 accessions were found to have loose bunch and five
accessions had naturally bold berries.

Medika, a hybrid developed at the Centre was
evaluated at AICRP Centre Mandsaur for its juice
parameters. As compared to its parents Pusa Navrang
and Flame Seedless, Medika yielded higher juice
content. In organoleptic test also Medika performed
better than its parents. Among six raisin varieties
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tested for raisin recovery and quality, highest raisin
recovery was recorded in KR White. In organoleptic
test, higher acceptability was recorded for this variety.
Evaluation of 10 red and 9 white wine varieties under
Indian conditions identified Syrah as the most suitable
red wine variety and Chenin Blanc as the best white
wine variety.

GENETIC IMPROVEMENT OF GRAPE

Breeding for downy mildew resistance was further
intensified and a total of 135 inflorescences were
crossed. 279 field planted progenies belonging to three
crosses were screened against downy mildew pathogen
and polygenic inheritance pattern for downy mildew
resistance was observed. Single marker analysis of
microsatellite and disease rating data revealed that
markers UDV737, VMC7f2 and UDV305 are suitable
for marker assisted selection of downy mildew
resistance in SVXTS population but not in CBR x TS
population. 14 F1 progenies attained fruiting stage this
year. Evaluation of these progenies for horticultural
traits identified three hybrids with good traits like berry
size, low bunch compactness and good TSS levels
along with resistance to downy mildew. Similarly
efforts for breeding for loose bunch and bold berries
were intensified and 315 inflorescences of Red Globe
were crossed with three varieties.

Based on the results of last three years studies
on functional analysis of salt stress response, three
transcription factors were selected for their functional
validation and expression assay in grapevine. The
sequence of these genes was analysed in detail and
primers for cloning in binary vector were designed.
Medium for somatic embryogenic from ovule explant
of Thompson Seedless was standardized. MS media
supplemented with 4.5 ym 24D and 1.1 pm BAP
resulted in different stages of somatic embryos.

Efforts were initiated to create gene and
ploidy wvariations for their subsequent use in grape
improvement programme. LD, and LD, doses for
chemical agent (EMS) and physical agent (gamma
radiation) were estimated. In order to obtain large
number of in vitro grown plants to induce ploidy
changes, media for shoot induction from nodal explant
of Thompson Seedless was standardized.
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DEVELOPMENT AND REFINEMENT OF
PRODUCTION TECHNOLOGIES FOR
ENHANCING QUALITY, PRODUCTIVITY AND
SUSTAINABILITY IN GRAPE

Different rootstocks were evaluated for table and
wine varieties. Based on the four years data, 1103P and
110R were found to be the most suitable rootstocks for
Cabernet Sauvignon whereas 110R and Fercal were the
best rootstocks for Sauvignon Blanc. Fantasy Seedless
performed better on Dogridge and 110R, whereas
110R and Dogridge were the most suitable rootstocks
for Red Globe.

Among different cultural practices, a planting
density of 1361 vines/acre and Kniffin training system
resulted in better yield and wine quality in Cabernet
Sauvignon.

In Fantasy Seedless, surface drip irrigation
treatment with 306.2 mm of applied irrigation along
with rainfall (566.2 mm) produced yield on par with
the highest surface drip irrigation treatment (386.9
mm) with WUE of 53.6 kg/mm of irrigation water
and was significantly superior over other treatments.
Sub surface irrigation utilized least irrigation water
of 210.2 mm with highest WUE of 73.2 kg/mm of
irrigation water followed by partial root-zone drying
method thereby, signifying the importance of these
techniques under low availability of irrigation water.

Thompson Seedless vines raised under plastic
cover recorded significantly higher yield as compared
to vines raised in the open. Under plastic cover,
vines where recommended irrigation (252.4 mm)
was applied, recorded significantly highest yield of
23.1 t/ha but, was on par with vines where 80% of
recommended irrigation (208.2 mm) was applied.
This suggests a possibility of rationalizing the
irrigation water application under plastic cover. Sugar
accumulation rates in berries were faster in vines
raised in open than the vines under plastic cover.
As compared to open field vines, fruit maturity was
delayed by 10 days in vines under plastic cover.

Web and mobile based decision support system
(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
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yellowing and leaf drop, stunted shoot growth, berry
discoloration, berry cracking, berry drop etc. Decision
support system software has been uploaded on ICAR-
Data Center, New Delhi (http://grapesdss.icar.gov.in/).
This software has been enhanced with new features
like irrigation time requirement calculator, nutrient
application based upon soil and petiole test, plot
registration on mobile after profile creation on web
and optimized advice based on feedback from farmers.

In remote sensing studies, the grape classified
map was generated by selecting grape classes as per
ground truth. The grape area under study was 56.88
thousand ha which was near to the estimated area
of 56.23 thousand ha as per HAPIS (Horticulture
Area Production Information System) 2015-16.
Temporal NDVI profiles of grapes were generated
for identification and phenology mapping of vines in
Karsul village, Niphad block, Nasik. The vineyards
could be segregated into young and September,
October and November fruit pruned vineyards.

Application of 10 ppm GA, + 1 ppm CPPU
improved the berry size and other quality parameters
in Crimson Seedless. Foliar application of Silixol +
calcium glucomate + boron significantly reduced the
percentage of cracked berries in Fantasy Seedless.

GIS tools were used to identify spatial distribution
of climatic suitability for grape cultivation. Based
on average monthly minimum and maximum
temperature and annual rainfall region with high,
moderate, low and no suitability were identified. A
large area of Maharashtra, Karnataka, some parts of
Gujarat, Madhya Pradesh, Telangana, Andhra Pradesh,
Jharkhand were found to be highly suitable.

DEVELOPMENT AND REFINEMENT OF
INTEGRATED PROTECTION TECHNOLOGIES
IN GRAPE

Integration of biocontrol agents Trichoderma
afroharzianum and Bacillus isolate TL-171 in the
disease management schedule during fruiting season
by their use at 7 days interval improved disease control
while reducing sulfur application. Soil applications of
biocontrol agents were also found to induce systemic
resistance in grapevine as indicated by significantly
lower percent disease index (PDI) on leaves.

A strategy for the production of ‘zero residue’
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grapes was prepared and implemented in four
locations. Implementation of this strategy resulted in
reduced spray of pesticides as compared to general
practice. The grape produce from all the four locations
fulfilled the criteria of ‘zero residue’.

Fungicide resistant isolates of Erysiphe necator
and Plasmopara viticola were detected in different
grape growing regions of India viz. Pune, Solapur,
Sangli in Maharashra and Theni in Tamil Nadu,
thus indicating urgent need to follow resistance
management strategies incorporating safer means of
disease management.

Lecanicillium antillanum, a hyperparasite of F.
necator and five species of Fusarium a hyperparasite
of P. viticola were isolated. These isolates are being
characterized for their use in disease management.

Bacterial leaf spot pathogen Xanthomonas
campestris  pv.  viticola) was  characterized
biochemically and its identity was confirmed based on
16s RNA sequence.

Sex differentiation and chromosomal evolution
in stem borer Stromatium barbatum was studied
through karyotyping. Karyotyping revealed 2n = 20
(18 autosomes + XX) in female and 2n = 19 (18
automoes + XO) in male insects.

Denovo assembly based transcriptome analysis
of midgut of S. barbatum identified 42875 insect
transcripts and 12 bacterial transcripts expressed in
midgut. This data will be used to identify cellulose
degrading enzymes and pathways.

A new stem borer species belonging to Cossidae
family was observed in vineyards at Sangli,
Maharashtra.

Several chemicals viz. chlorpyrifos 20EC @ 2
ml/l, A-cyhalothrin 5CS @ 5 ml/l and cyantraniliprole
100D @ 0.7 ml/l of water were effective in causing
high mortality of eggs of S. barbatum.

Insect and mite risk assessment and advisory
system was field evaluated. The automated advisory
system resulted in equal protection against major pests
and mites as compared to manual expert advise.

The attractiveness of volatile organic compounds
from 10 bacteria isolated from mealybug honey dew
was accessed for females of parasitoid Anagyrus
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dactylopii. Volatile compounds from 5 bacteria
effectively induced behavioural changes in A.
dactylopii. The volatiles from these isolates attracted
this parasitoid in dual arm ‘Y’ tube olfactometer.

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

Wine lees obtained from 10 different varieties
were evaluated for functional and nutritional
properties. Lees from Cabernet Sauvignon had
maximum tannin (11.98 mg/g) and anthocyanin (840
mg/g) contents. Similarly, pomace collected from red
grape varieties was rich in functional components like
phenolics, tannins and anthocyanins. Pomace obtained
from Medika was rich in phenolics (44 mg/g), tannin
(39.61 mg/g) and anthocyanin (78.39 mg/kg). Cookies
prepared from Medika pomace also had highest
anthocyanin (56.34 mg/kg) and antioxidant property
(225.2 mg/g).

Pasteurized juice of Medika could be stored up to
4 months without any change in colour intensity and
sensory characters. Minor decline in these properties
was observed after four months.

In an experiment on effect of GA, treatment
on raisin quality and recovery, it was observed that
higher raisin recovery was obtained from GA, treated
grapes of Sonaka and Manik Chaman. Similarly GA,
application resulted in higher proportion of golden
raisins. However, GA, application did not affect drying
kinetics of grapes.

Anthocyanin capsule formulation was developed
from pure anthocyanin extract of Medika as a dietary
supplement for human consumption and its release
kinetics was studied. The anthocyanin was released
quickly at stomach pH (1.2).

FOOD SAFETY IN GRAPES AND ITS
PROCESSED PRODUCTS

Based on dissipation kinetics, preharvest interval
for fluxapyroxad + pyraclostrobin, metrafenone and
fluopyram + tebuconazole was established to be 60, 22
and 60 days, respectively in grapes.
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Processing factor for carbendazim, picoxystrobin,
emamectin benzoate and methomyl was evaluated
while processing grape berries to wine and juice. An
overall reduction in residue loads was observed as a
consequence of processing treatment. The processing
factor ranged between 0.16 to 0.85 for carbendazim,
0.04 to 0.09 for picoxystrobin; 0.045 to 0.17 for
emamectin benzoate; 0.004 to 0.11 for methomyl.

Out of 34 grape samples collected from domestic
market only 21 samples complied with EU and FSSAI
MRLs.

This year under residue monitoring programme
for controlling agrochemical residues in table grapes
for export to EU countries, 38044 grape farmers were
registered for export. A list of 44 pesticides and 191
pesticides were monitored. During 2016-17, 722
effective internal alerts were issued based on the failed
samples, which accounted for 6.62% sample failures.
The major pesticide detected were forchlorfenuron
(CPPU) (245 samples), 4-bromo-2-chlorophenol
(metabolite of profenophos) (172 samples) and
chlorpyrifos (112 samples).

NEH AND TSP PROGRAM

Six vineyards were visited in Champhai, Mizoram
and growers were advised to prune at proper time
and apply hydrogen cynamide for improving the
fruitfulness. Mother vine block were developed
at farmers’ field as well as in the fields of state
horticulture department. A polyhouse was constructed
in farmers’ field and several tools were supplied to
farmers for effective management of vineyards. A
training programme on ‘Maintenance of mother block
for production of fruitful canes’ was organised.

PRODUCTION OF QUALITY PLANTING
MATERIAL

A total of 77848 rooted cuttings of rootstocks
and scion varieties were distributed to grape growers,
government agencies and research institutes. This
planting material was distributed in Maharashtra,
Karnataka, Uttar Pradesh, Madhya Pradesh, Gujarat,
etc.

TRANSFER OF TECHNOLOGY

Several field visits were taken up by the Director
and scientists of the Centre to address the problems
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reported by growers. Centre arranged stalls in six Kisan
Melas / Exhibitions organized in Maharashtra and
Uttar Pradesh. About 1500 people visited institute’s
stall 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 (50), 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, about 330
farmers from Karnataka (32) Madhya Pradesh (238),
Mabharashtra (39) and Rajasthan (21) visited the Centre
to know about viticulture and technologies developed
at the Centre. A open grape day was organized on the
Centre’s farm to educate general public about different
aspects of viticulture and grape processing, which was
attended by more than 400 people.

Demonstration of technology on water use
efficiency and production of zero pesticide residue
grapes was held in farmer’s field at different locations.

Memorandam of Agreement was signed with
private companies for commercialization of two
technologies viz. processing of Medika Juice and
R&D on a bacterial isolate for pesticide degradation
and plant growth promotion in partnership mode.

HUMAN RESOURCE DEVELOPMENT

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

REVENUE GENERATION

Revenue of Rs. 76.39 lakhs was generated through
training, consultancy, contract research and services,
sale of planting material and farm produce.
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In the twenty 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 team of 16 scientists is involved in research
on all aspects of viticulture and enology. A grape
gene bank in field comprising 442 collections from
India and few from abroad has been established. The
germplasm was characterized based on phenotypic and
molecular characters and a catalogue of germplasm
was prepared. The germplasm was also evaluated for
many desirable traits for direct commercial use or
for improvement of existing cultivars. Explorations
were carried out in Jammu and Kashmir, Leh-Ladakh
and 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 ‘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
important ongoing breeding program is to introgress
downy mildew resistance in Seedless grapes and
molecular markers are being used to identify 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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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 in
conditions where soil and irrigation water have high
sodium content. 110R was found to be more suitable
under such conditions due to its higher Na+ exclusion
capabilities. Identifying rootstocks for other commercial
table grapes such as Red Globe and Fantasy Seedless
and wine grapes viz. Cabernet Sauvignon and Sauvignon
Blanc are ongoing. The vine growth stage wise nutrient
and water requirements for Thompson Seedless and
Cabernet Sauvignon grapes were worked out. These
technologies result in considerable saving of nutrients
and water and enhance input use efficiency in vineyards.
Identification of nutrient deficiency symptoms in farmer’s
field and suggesting appropriate nutrient applications has
overcome many problems in cultivation. Demonstration
trials on techniques to improve water use efficiency
were 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 real time forecasted weather and vine growth
stages. This has resulted in better disease management
with less number of fungicide applications.
Demonstration of this technology to farmers in their
own vineyards has boosted their confidence in and
has been one of the 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 are 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 help farmers
for right selection of insecticide. 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 different
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.

The Centre has been successfully implementing
the residue monitoring plan (RMP). This was the
14" 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 more than
38044 farms had registered for export. This institute
updated the package of practice related to the list of
recommended pesticides and also the 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 farm machinery, establishment of
new experimental vineyards and replanting of old and
unproductive vineyards. Several economy measure like
replacement of CFL with LED lamps and procure of
farm implements for increasing labour efficiency were
taken up during recent years.

The scientists regularly visited vineyards across
India and have 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,
Research Advisory Committee and inputs from
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other stake-holders are deliberated by 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, eight externally funded projects and four
ICAR ORP projects are in progress. The Centre also
undertakes consulting and mandate related contractual
research projects.

MANDATE

*  Strategic and applied research on safe grape
production and productivity.

* Transfer of technology and capacity building
of stakeholders for enhanced and sustained
production of grapes.

* National Referral Laboratory for Food Safety and
Pesticide residue in fruits.

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  was
“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=fT faa=UT / FINANCIAL STATEMENT

(8. @@ ® / Rs. in lakhs)

. 9. i AW 3 = ifaw atgE™ TTE T
SI. No. Heads R.E. 2015-16 Expenditure Final Grant Revenue
2016-17 Generated

AT WAEEAT AT IRISEAT . AT RN
Plan Non-Plan Plan Non-Plan Plan Non-Plan

L e sm )/ Estt. 000  416.26 0.00 404.93 000  416.26
Charges

3. M AT/ OTA. 0.00 0.10 0.00 0.00 0.00 0.10

4. JEr 9T/ TA. 5.84 3.00 5.84 3.00 5.84 3.00

5. 39%r/Equipment 1720 4.00 17.20 3.99 17.20 4.00

6. A A /1T 1.53 0.00 1.53 0.00 1.53 0.00

6. GEHIR/ Library 1.43 0.00 1.43 0.00 1.43 0.00
books

> 11 SR/ Other 72.26 25249 7226 252.48 72.26 252.49
charges

6.  fymio we/ Works  127.87 0.00  127.87 0.00  127.87 0.00

7. @t/ Furniture 15.97 2.00 15.97 2.00 15.97 2.00

S e o] 0.00 73.15 0.00 49.19 0.00 73.15
e / Total 24210  751.00 24210 71559 24210  751.00 76.39

ifefer fRH / STAFF POSITION

. 4. ue uSt <kt &A1 / Number of posts
SI. No. Post g - fep
Sanctioned Filled Vacant
Il 318U 3R w&g / Research and Management ) ! 0
Personnel
2. 39Ttk / Scientific 16 16 0
3. a1t / Technical 8 7 1
4. yumafe® / Administrative 13 7 6
5. g™ |/ Supportive 7 7 0
el / Total 45 38 7

L2 24
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RESEARCH ACHIEVEMENTS

I 3T BT HIEUT, ARFATHA 3R SR

I. CONSERVATION, CHARACTERIZATION AND UTILIZATION OF GRAPE

IR IAIId AT Tade
IR ufafeat &1 s

ST SATFIRIF T H1 A B b o, T
TS Y fawm, 9% T o, @ wEd, 2017 §
=R o1 fafire o wfafsat w1 smna forn mm| fafire qor
% w1y Tiaat o g drferer 1 6 @ 7 2|

arferspr 1: smarfaa gfafeal o faeror

Table 1: Deatails of imported grape accessions

MANAGEMENT OF GRAPE GENETIC
RESOURCES

Import of grape accessions

To strengthen the grape genetic resources, four
trait specific grape accessions were imported from
United State Department of Agriculture, USA during
February, 2017. The list of accessions with trait is
presented in table 1.

9. form &1 @ foresft v w=m fafore wqur
SI. No. Name of variety Exotic Collection Number Traits
1 Romulus Seedless EC902172 No GA required, stores well
2 Challenger EC902173 Red, table purpose, Early
3 Einset EC902174 Seedless, red table & raisin purpose, early
4 Vanessa Seedless EC902175 Red, table purpose, early, crisp berries, resist

118 R VA & UHdL 3k WIHTIH-
TTASASTR, 75 femeht 1 99 70| o9 STFS! & TER |
o ufafeai & foe ot o (e s@n smEfd i T
A H, T 416 TATEAT % e o1

rain

Allotment of IC numbers to grape
accessions

Passport data of 118 grape accessions were
compiled and submitted to ICAR-NBPGR, New Delhi
based on which Indigenous collection (IC) numbers
were allotted to these accessions. Presently, total 416
accessions have IC numbers.
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Post quarantine inspection of imported
grape accessions

Dr. D. B. Parakh, Principal Scientist, Division of
Plant Quarantine, [CAR-NBPGR, New Delhi inspected
the imported grape accessions from USDA, USA.
Inspection was done based on isolation conditions,
vine health and virus testing in leaf samples. Among
nine accessions seven were found to be virus free.

Characterization, documentation and
regeneration of grape germplasm (Partly
funded by Consortium Research Platform
(CRP) on Agrobiodiversity)

Characterization of 100 grape accessions was
intensified by regular screening for disease (downy
mildew, powdery mildew and anthracnose) and insects
along with screening for horticultural traits. During the
year, total 35 traits (15 qualitative and 20 quantitative
including screening for disease-pest) were used
for characterization. Accessions showed maximum
variation for juice content, 100 seed weight and
bunch compactness (Table 2) among the horticultural
traits. The objective of the work was to characterize
the available germplasm to identify the accessions
with trait of interest, which can be used as potential
donor sources in the breeding programme. Some of the
accessions were identified for the traits such as loose
bunch, naturally bold berries, fruitfulness, diseases and
pest resistance/tolerance (Table 3). This data is being
compiled for the preparation of a catalogue.

During the year, own root cuttings of 400 grape
accessions were regenerated for rejuvenation of
mother block for grape germplasm.

MULTI-LOCATIONAL PERFORMANCE OF
SHORT LISTED GRAPE VARIETIES

The performance of Medika for juice quality was
evaluated at AICRP, Mandsaur, and KR White was
evaluated for raisin quality at farmer’s field.

Juice Variety
Medika

The data on performance of Medika in relation to
vegetative growth parameters, fruit yield, quality, juice
recovery and overall test of juice was collected for two
years (2015-16 and 2016-17).
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Table 2: Analysis of variance for 19 quantitative traits for 100 grape accessions
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Days to maturity
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TSS (°Brix)

sTEeran (UT/< )
Acidity (g/l)

100 s a1 (UT)
Seed weight (g)

™ / Juice (%)

oot wefd (wior/@t) /

Bunch Compactness (Berries/cm)

TeRT HrSTg (AH)
Bunch width (cm)
wfoT wEAn /st
No. of berries/ bunch

ST TSI (31)
Bunch Weight (g)

10 #|for I (Tordt)
10 Berry weight (gm)
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Berry skin thickness (mm)
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ufor sama (Tareft)
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Table 3. List of potential grape accessions for important traits of interest

Eo eI Tereni
& Characters Varieties
S. No.
et TSt TSRl 3FeATE, MY, VW, soieh AERe, el Higerd, oSl sarge, fehd,
Loose bunch ed, feergw, saree, § 2-7
Banquie Abyad, Goethe, Ceffer, Black Muscat, Fantasy Seedless, Large
White, Sekerie, Pierce, Dilkhush, Isabella, E 2-7
@ik &9 § a2t 7o (>18fft)  forwifire R, wewsm T, o1l dtere, Hea 9308, fEfr

Naturally bold berries (>18mm)
%A (3-4 YSIHA/ TITE)

Fruitfulness (3-4 inflorescence/
shoot)

Kishmish Luchisty, Fatesca Neagra, Early Perlette, Seibel 9308, Rebier

TF 516, TAHT, HeE, ik, scich Tk
H 516, Malagha, Pierce, Bhokri, Black Muscat

i wfesy / wfadet (1-3 Fefede W)

Disease tolerant/resistance (1-3 UPOV rating)

SIESIREREDY

Downy mildew

RIESREREDY

Powdery mildew

TS

Anthracnose

{m ey | Sfde

Insect tolerance/resistance

hifersm (wfa dven difersm wiart=t
i @& 0-1)

Mealybug

(no. of mealybug colonies/plant
—0-1)

T, I A, BFd e 12309, T faare 18402, T faare
12364, 99 foets 12375, Gefieht, A st U, ot
Champanel, Amber Queen, Seyve Villard 12309, Seyve Villard 18402,
Seyve Villard 12364, Seyve Villard12375, Khalili, Carolina Black Rose,
Bianca

FlT AT AETATS, AR, TS, WeAledl, IR THIe, TS A3, scieh HEhe,
S, % TiRes, T, MUY, § 2-7, B9 foere 12309, diud, = 27,
TS, Blog, saTse, T, fohaier Hieeeasht

Queen of vineyards, Ceffer, Tannat, Kalili, Amber Sweet, Rose Ciotet,
Black Muscat, Venus, Lake Emerald, Malagha, Goethe, E 2-7, Sevye
Villard 12309, Pierce, H 27, Isabella, Chholtu White, Rangspay, Kishmish
Moldowskyi

Teflell, T |gee, 9, J% TRes, ey, 494 faare 23501, 94 foems
12309, ¥9d faare 123575, ¥ad 9308, HUH, 38T, Blog, Qe U,
st fermifirer Aicereashl, formfim g, Rkl

Khalili, Rose Ciotat, Venus, Lake Emerald, Goethe, Seyve Villard 23501,
Seyve Villard 12309, Seyve Villard 12375, Seibel 9308, Pierce, Isabella,
Chholtu White, Rangspay, Rizamat, Kishmish Moldowsky, Kishmish
Luchistyi, Sekeri

Hifew, Taa fIerE 23501, AR T, U ATH FHETST, US A2, FHET
e, Bleg <e5e, T, Th THeS, AietH, e, faerd, T
fIeTE 23501, T ToaTE 18402, SoSel, &ish Weahe, A9

Sauvis, Sevye Villard 23501, Bangalore Purple, Pearl of Casaba, Rose
Ciotat, Frumoasa Alba, Chholtu White, Isabella, Lake Emerald, Semillon,
Olympia, Sekerie, Sevye Villard 12309, Sevye Villard 18402, Benzuiho,
Black Muscat, Venus

11
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£ [ forest
AT Characters Varieties
S. No.
B arsed (gl el wrgem i T T faaE 23501, Blog w18, Ul A6 FHAET, Hfad
0-0.05) Sevye Villard 23501, Chholtu White, Pearl of Casaba, Sauvis
Mites (no. of mites/leaf : 0-0.05)
C  fem (1 foem ufa &) TTEY 8T8
Thrips (<1 thrips/shoot) Ranspay White
D Sfergm (ufa eeht Sifee ge: AT 3w, e, T3an, 1 e, ufee o, d% wites, A, aud
0-0.05) forette 18402, Hifq, Tiee, STEehRl 37eTG, § 8-5, AaTas, N, Bleg
Jassids (no. of jassids/shoot: og1ge, ToRrfirsr giedl, wefieft, STTaRr add, Tl
0-0.05) Frumoasa Alba, Cinsault, Rousanne, Red Gala, Petit Syrah, Lake Emerald,
Malagha, Sevye Villard 18402, Motia, Gold, Banquie Abyad, E8-5,
Alamwick, Pierce, Choultu White, Kishmish Luchisty, Khalili, Bangalore
Purple, Aledo
E T ek (Iuteya fog T vfa IS 5g18e, Toheis Tie d1et, Wishdl, Tere, Hifqar, T foars 23501, @94
Wem: 0-0.05) foarg 12309, @99 foarE 12375, o, éo—c@f i, U@—zﬂs‘é@q&(
Stem borer (No. of exit holes/ R e, € Hi\al T faafiee, st g, TETET, = T, B
plant: 0-0.5) °glsd

Large White, Buckland Sweet Water, Bhokri, Malagha, Motia, Sevye
Villard 23501, Sevye Villard 12309, Sevye Villard 12375, Gulabi,
Benzuhio, Pierce, Ranspay White, Ceffer, Amber Sweet, Riesling, Rose
Ciotet, Aliquant Bauschat, Isabella, Black Muscat, Goethe, Chholtu White

Heur ufifefa #, Ogw foremi wom FHeo@ (70.09
THY) TR T T (64.91 HHT) o Yehrerel HSH (105.09
o) # Feafas S gfg ek ot wom diead (128
T&) o Hepreret wieat (122.5 fad) STedt e g3l

i H T (71.84% ) @ TH g8 IR qeavama
T FT (64.95% ) 3R g e (61.11%) H| 3
&I o afgedr (5.6 w1/<lt) A waites oft Sefe gy
T T IR Fo Heaw (23.63°f) d ga § afesw
(19.5°fs) o =3 o)

TATEE I & SFaid daR foR T g H T TR e
SMYehdT e S[E AIEUEl % Aiehg Thia fohu u (arfers
4)1 Q1 I o AT W IYTRA S[H o AUEUSi iR
aniieifs wiero & Afgw 1 F=ar gaE ad 2|

Under Mandsaur condition, Medika recorded
higher shoot length (105.09 ¢cm) as compared to its
parents i.e., Flame Seedless (70.09 cm) and Pusa
Navrang (64.91 cm). Medika was early to harvest
(122.5 days) as compared to Flame Seedless (128 days).

The juice recovery was highest in Medika
(71.84%) followed by Pusa Navrang (64.95%) and
Flame Seedless (61.11%). The acid content was the
highest in Medika (5.6 g/I) while TSS was the lowest
(19.50°B) as compared to Pusa Navrang and Flame
Seedless.

The data pertaining to disease and pest incidence
and juice parameter was collected in the format devised
under AICRP (Table 4). Based on two years study, the
data on juice quality parameters and organoleptic test
concluded the superiority of Medika.
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Table 4: Score card for evaluation of grape variety / hybrid of Juice grapes

hH
&
S. No

fafrg qur/  srfirRam
Characteristics TR/

Max

Score
e % foru 8 110-120
&/ Days taken B3fer/

for ripeni DAP=6
or ripening

T % gfd fdafskan / Reaction to diseases

R fiersy/ 3 gfcreft/
Downy mildew Resistant = 3
st freresy/ 2 gferieft/
Powdery Resistant = 2
mildew

TSI/ 1 gferieft/
Anthracnose Resistant = 1

shiel & gfd gfdfshar/ Reaction to insects

wifersr/ 3 Sfriet/
Mealybugs Resistant = 2
|/ Thrips 2 gfaieft/

Resistant = 2

H3ed/ Mites 1 gfcreft/

Resistant = 1

TeS % OTH 6 e/
G/ Colour Homogenous
uniformity of =6
bunch

g (ofsre) 8 ~20=8
TSS (°B)

Fl TR (I1/) 4 6-8=4
Total Acidity (g/1)

ufen/
Grading

121-140 >140
B3t/ B3t/

DAP =4 DAP =2

Tem gfaQeft/  TaeAstier/
Moderately ~ Susceptible = 0
resistant = 1

ey gfewielt/  Teeasier/
Moderately ~ Susceptible = 0
resistant = 1

e gfeieft/  daesfian/
Moderately ~ Susceptible = 0
resistant = 0

Tem gfaQeft/  Taeastier/
Moderately ~ Susceptible = 0
resistant =1

nem gfaQelt/  TogAsfiar/
Moderately ~ Susceptible = 0
resistant = 1

nem gfaQeft/  ToeAstiar/
Moderately ~ Susceptible = 0
resistant = 10

e gw fomwed /
&9/ Slightly Heterogeneous

homogenous
=3

18-20=6 <18=4

<6=2 >8=1
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TEed 996 1
frem/ (FT

ATE 2
(v

e Higdwm )/ qadr)/

(ufgerr)/ Parentl

Proposed  (Flame
variety/ Seedless)

Hybrid
(Medika)
6 4
3 1
2 1
1 0
3 0
2 1
1 1
6 3
8 8
4 2

Parent 2
(Pusa

Navrang)

13
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e a1ffes wfde 2016-17
) g qui/  erfremam afen/
wwar  Characteristics iR / Grading
S. No Max
Score
7 RUS| (z:[/%) 12 >15=10 10-15=6
Yield (t/ha)
8 me/ 5 27-30=5 >30=3
Sugar Acid ratio
9 @ wIfH/ Juice 12 >70=12 60-70 = 8
recovery (%)
10 @ f 1 goar/ 5 >10=5 5-10=2
Colour intensity
of juice
11 ™ fooman/ 8 Terafe/ a1y
Juice consistency Viscous = 8 %rcri%rm/
Moderately
viscous = 5
12 TEETHE 5 >3 =4 2-3=2
(fo/ 110 fireft)/
Anthocyanins
(mg/100 ml)
13 s 10 4-5=10 3-4=17
T (1-5
) /
Organoleptic
properties (1-5
scale)
14 6 HEM < HeSwl 5 iferes @1/ S INED
% &1 T W0 Original ECSICH
It/ colour = 4 Slight
Colour retention change =2

six months after
storage

Total 100

*33fg - Berg 3w fe7 /DAP= Days after pruning

TEATad W 1 S 2
frm/ (Fm (@
R Hiedw )/ Taar)/
(Afgewr)/ Parentl Parent2
Proposed (Flame (Pusa
variety/  Seedless) Navrang)
Hybrid
(Medika)
<10=3 10 3 6
<20=1 5 5 3
<60=>5 12 5 8
<5=1 5 1 5
T ) 8 2 5
oo/
Thin and
watery = 2
<=1 4 4 4
<3=3 7 10 5
TT STaHA/ 4 2 4
Colour
degradation
=0
91 53 66
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Raisin grape variety
Kishmish Rozavis White (KR White)

KR White is becoming popular among the grape
farmers due to its higher raisin recovery and quality.
Six raisin varieties grafted on Dogridge rootstock
spaced at 9 x 5 feet between rows and vines and trained
to Y trellises were compared with the commercial
check (Thompson Seedless and Clone 2A).

The data on vegetative growth parameters, yield,
quality and raisin recovery was recorded for the
second year. Significant differences were recorded for
growth parameters. The variety Sundekhani (111.67
cm) recorded the highest shoot length followed by
Ribier (94.83 cm) while KR White recorded a shoot
length of 93.33 cm. Number of bunches per vine
decides the raisin yield. Among the different varieties,
higher number of bunches were recorded in KR White,
Sundekhani and Black Monukka (65 each).

The variety KR White also produced the highest
bunch weight and yield (17.20 kg/vine). The higher
yield and TSS (24.5°B) in KR White resulted in
higher raisin recovery (26.50%) as compared to other
varieties.

In organoleptic test, KR White proved to be
superior for the parameters like sweetness and overall
acceptability (Figure 1).

Colour

Overall acceptabilit

Taste

Mouthfeel

Flavour

= Hibier
Texture
— Black Monukka
= Merbein Seediess
Sundekhani
= Kishmish Rosavis

KR White

Sweetness

ot 1: TorTferey forenl o1 SAFHICIT Thi

Figure 1: Organoleptic score of raisin varieties
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yReha gRfRrfaal § Sust stk Jorar
134 & forg arg= fohewl &1 aEdhIpIuT

AT arsq e

1103 W FaAmad 3R 8°x4” F gt W it a8 w
gfstférd, 10 et area forent o1 Wi aftfeyfest o yeeiq
1 eI ToRa T | I ghg, T, Hivl, A1Ed HIIgs
W gl ARSI o AR W, T 3 gt Jeiq foran foeem
ET dqufedt 3 TR (aforeRt 5)1 39 | o foRe
St T, Ufee It o faie 3 aga & W T ufd @
(3-4) =1 Icured Fora, fSrmes wftommeasy 3 fomemi @
oEd T HH 39S ATH g | R 3 Tl Ao T2 (64.43)
=S fru, 38 e I (30.70) 3R Suuieat (28.87)
J| e qBE 155.67 T (famdie) & 159 fea (FFart Fan)
T% I Mg (arferet 5)| R @ wed il suw uig e
Feag=Td SHIfea! off| T ATeel ¥ oFat I Ui M)

Ahe ars o

110X W FaAld It The o1gT fored &1 i
gig AMIeUel, Too T Wit Aeqvl, wel HereAT SR AT
Ul 3eTtG o T SAeReM foRam TN 3US, R 3R
TS TS I A H W g, TR 9 st sger a8
TS fSrEeRt ST il st qen fafer 3 foran (arfors
6)| | At § Ta1/Ad Haifek (43.47) 9 qoaw=ad
fafer (30.73) oft @i T 78T § a8 w9 (5.87)
=8 Iefed gul

TSt A werE & fou &l o manefeR § =gaam
(142 f&7) 9 3 faen & arfrsraw (159 .67 f&7)1 @
T 3T AT 5.47 | 5.67 U1/ oft, Safs @ fiww 3.25
(drefHt saT) & 3.57 (faefiR) a6 oft, S g s9. &
fore srravas stfterae dhmr % ofiqw aré e amed e
qT SIS THeToT o MU W BT sat, e st
a1 TEfer =1 o Gehrarel sSgat arg TS|

STANDARDIZATION OF WINE VARIETIES
FOR YIELD AND QUALITY WINE UNDER
INDIAN CONDITION

Red wine varieties

Ten red wine varieties grafted on 110R and trained
to mini Y system spaced at 8 x 4’ distance were
studied for their performance under Indian conditions.
As per data recorded on vegetative growth, bunch,
berry, must and wine parameters, the variety Syrah
performed better followed by Tempranillo (Table 5).
This year three varieties viz Merlot, Petit Verdot and
Cinsaut produced only a few bunches per vine (3-4)
resulting in very less yield. Syrah recorded the highest
bunch count (64.43) followed by Grenache (30.70)
and Temperanillo (28.87). The fruits were harvested
in 155.67 days (Cinsaut) to 159 days (Cabernet Franc)
(Table 5). Higher yield was noted in Syrah followed
by Tempranillo. No differences were observed in must
parameters.

White wine varieties

Nine white wine varieties grafted on rootstock
110R were evaluated for vegetative growth parameters,
bunch and berry characters, fruit composition and wine
quality. Considering the yield, must and wine quality,
the variety Chenin Blanc was found better followed by
Sauvignon Blanc and Reisling (Table 6). Number of
bunches/vine was the highest in Chenin Blanc (43.47)
followed by Riesling (30.73) while the variety Gros
Meseng produced minimum number of bunches (5.87).

The days required for harvesting of bunches
were minimum in Gewurztraminer (142 days) and
the maximum in Viognier (159.67 days). The acid
content in juice ranged from 5.47 to 5.67 g/l while
the juice pH ranged from 3.25 (Sauvignon Blanc) to
3.57 (Viognier) which was within the optimum range
required for wine making. Based on wine quality and
organoleptic test, Chenin Blanc, Sauvignon Blanc and
Riesling performed better than other varieties.
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Table 5: Varietal effect on vegetative and yield related parameters of red wine grape varieties

SICiCIEEREas) STFEER &
Red Wine Variety TR a9 EwEAT/
(fem)
October No. of
Pruning cane/
weight (kg)  vine
R/ Syrah 1.39 21.00
fge/ Cinsaut 1.60 16.00
e/ Caladoc 1.04 21.00
9=/ Grenache 0.98 14.33
freqfastt/ Niellucio 1.30 20.33
Jqfeatt/ Tempranilo 0.88 24.00
ufee a1/ Petit Verdot 0.52 17.00
Hat/ Merlot 0.43 17.00
el Theh/ Cabernet Franc 0.40 17.33
e "/ Cabernet Sauvignon 0.63 21.33
LSici/A oY 7.59 9.27
TeeEEl/ LSD (P = 0.05) 0.20 5.14
aredshdi/ Significance e o

I, 3R # IAIfrs PUR
Il. GENETIC INPROVEMENT OF GRAPE

Hisaw iR fbw § 19+l fAesy
ufeRIfSrepar & forg o=+
(& alRFie ‘3R 4§ e+ ik gssH
fAesy ufoRifSraar & ferg smoifds yo== &t
yhipa agfa’ & agd 3ifie u A Raaifa)
R
Y & G Al TS shife w1 faawor arfert 7 fen

™ R

TSt it 100 wior  @for  3Iuw/
e/ et aed 99| (W) wemr/ o

@ () L Tt (fR)

Noof  Average  Berry No.of  Yield/
bunches/ bunch  Wweight  berries/  vine
vine weight (g) (® bunch (kg)
64.43 173.00 144.33 111.67 11.10
4.37 132.33 97.00 134.67 0.57
18.80 197.67 88.00 227.33 3.77
30.70 194.00 100.33 206.00 6.13
15.97 213.67 155.00 127.33 3.43
28.87 237.67 155.33 143.00 6.80
4.77 95.33 108.67 87.00 0.45
3.03 47.00 58.00 79.00 0.14
28.40 107.33 106.67 98.33 2.97
19.60 119.00 93.67 130.33 2.40
21.67 1.99 1.32 0.94 3.31
13.89 8.82 4.26 3.69 0.37

. . - . .

BREEDING FOR DOWNY MILDEW
RESISTANCE IN SEEDLESS GRAPE VARIETY

(Partly funded by DBT under the project
"An integrated approach of molecular
breeeding for downy and powdery mildew
resistance in grape")

Crossing

The details of crossing during the year are given
in table 7.

17
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Table 6: Growth and yield related parameters of white wine varieties

forem FFE  FeA g eet TSt oW 10w WU/ diw dwemm diew
Variety A f W/ wem/ @a et aew (M) e wen/  (fem)  pH
(fmam)  Daysto  wam No of w100 Berry Berriess wfit  TSS (°B)
October  Sprout  No.of bunches/ () weight (g2) bunch Ny, of

Pruning Cane/ vine v seeds/
weight (kg) vine bunch berry
weight
(©
faat e/ Viognier 0.50 8.00  15.00 26.23 78.33 85.67 9333 200 23.50 3.7
AT/ Vermentino 0.62 15.00  20.33 17.83 167.33  210.00 73.00 267 2320  3.54
I T Gross 0.57 15.67  20.67 5.87 12467  96.67 126.67 3.00 2357  3.46
Mesang
‘;qu/ Chenin 0.73 8.67  31.67 43.47 120.00  103.00  121.67 200  23.70  3.54
anc

2/ Muscat 0.51 10.00  25.67 21.90 104.67 119.00 87.33 2.33 23.60 3.36

White

) il 0.90 13.00  22.00 26.90 106.67 94.00 119.00 2.33 23.53 3.25
Sauvignon Blanc
{aferT/ Riesling 0.76 12.67 16.33 30.73 53.67 78.33 71.00 2.67 23.50 3.42
TR , 0.57 7.67 32.33 27.60 64.67 85.00 73.33 2.33 23.80 3.49
Gewurztraminer
#Aars/ Colombord 0.64 8.67 21.00 29.97 194.67 172.00 107.00 2.00 23.27 3.56
gt/ cV 2.50 11.48 7.85 17.51 3.08 2.09 1.25 18.38 0.65 0.61
ToEEl/ LSD 0.05 3.68 5.19 13.03 10.10 7.03 3.52 -- 0.44 0.06
Significance

drferepT 7: PIRTT &1 faewur

Table 7: Details of crossing

T T geashAl ht T e st Y wEE
Cross combination No. of inflorescences No. of seeds obtained
Carolina Black Rose (CBR) X Thompson Seedless (TS) 65 686

Seyve Villard (SV) 12309 X Thompson Seedless (TS) 70 263
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Screening against Plasmopara viticola

Presently, a total of 279 F1 progenies belonging to
CBRXTS (106), SVXTS (134) and SeibelxTS (39) are
planted in the field. These F1 progenies were screened
against downy mildew pathogen both in vitro and
in field and rated as per UPOV scale 1-9. Polygenic
inheritance pattern for the downy mildew resistance
was observed in progenies of CBR x TS and SV x TS
as indicated by a bell shaped curve however skewed
curve was obtained for SeibelxTS progenies (Figure 2).
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Figure 2: Segregation of downy mildew resistance in (A) CBRXTS, (B) SV x TS, (C) Seibel xTS.

Arhe-fheilersy fagaigor

U1 Fdfadt o1 ARYIEN3 AR & TR ATShHIAATSS
TTehH o wrer ot feryersyor fore | 3wk o, et 7w,
1737, IEA305 IR Aefiionz| AR F HARET
Ahe & Y TE-fagdeH &1 fovawu uwa de
ooy fafyr g Hefiemixdied ok wweixdiug gafaar o
foram | Hiefiemxdig (109 Hafaai) ®, WEad fugs

Marker-phenotype analysis

F1 progenies were also analysed with four
microsatellite markers in Rpv3 locus. Markers
were VMC7f2, UDV737, UDV 305 and VVDM2.
Co-segregation of marker with phenotype data in
CBRXTS and SVXTS populations was analyzed using
single marker analysis. In CBRxTS population (109
progenies), markers VMC7f2 201, VVDM2 183
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T 3ufedrd wre fuget7®2 201, dddum 183 R
FAEITH2_186 1 HaGARAd o @1l fwasH gaf, W
Sferiererd Teliel o1 e & oy foEaise T2 st foran
| wHeixdeE Hateat #, v fage § sufeya mmek
305 299, AHEHTTR2 195 AR 737 279 4
fieg MM & MaR W TR fierey wfifesrar = @
foreasH femman| a7 afom gema <d & fo wre ggi:i305,
FerEi7®2 201 IR IEE1737, TESxIwd H iR
Hafaal o AT FoIe 3ugeh & wg Hehasmxdid H Akt
gt Yo B ST & fofu U Ak A ueEE i
STETIHAT B

Rl 3R gy Shiefaw aF &
giferifthe ATghIICATSE AThR &l gga™

TG IR (SR ES) IR YT
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Uh 1 Hdafadl &1 IRTa d&on & forg stidas

e B ol 279 afadi B ¥ 14 T 39 99 %o ol
3d: ITHT ARTET AU ok U AR foRam TR 14
T 10 GhU 3 39 fa2r 3R 37 faar SRt 8 o
Fifewicn & faeg afaufemrar foas| wa23-68, s
QaAXITE 1 TR B, T URUed TaEAqT W Hdiees Afor
@EE (20.67+1.15 frfY), \fvr =918 (17.33+6.87 foedt)
ST 25-HMT I5H (87.60+19.76 UT) AT Tk drudud
(19.67°fs1) &5t TorT T B1 HeRll Te24-32 3 TeA24-54
T gl fueey wfifterar & steman e Tes weear
Tt g g I gH T, foRa e ol Widt wivr %
T S ¥ ST BT ST aTel 9l # $9 Hatkdal @
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Rl fietes] iR UgmHe & fau off fiees Shifm $
g1 25 At 3 dEed fHeres] 3R 19 7 TS o foe
yfeifererar fears|

and VVDM2 186 present in susceptible parent,
were found to co-segregate with susceptibility
(p=<0.05), however resistance alleles did not show
significant co-segregation with the trait. In SVxTS
population, markers UDV305 299, VMC7f2 195
and UDV737 279 which were present in resistant
parent, showed significant co-segregation (p<0.05)
with resistance to downy mildew based on field
rating. These results suggested that markers UDV305,
VMC7f2 and UDV737 are useful for the selection of
resistant progenies in crosses of SVXTS, however new
markers needs to be identified for CBRXTS cross for
their use in marker assisted selection.

Identification of polymorphic microsatellite
markers in Rpv1 and RUN1 region

The grape genome sequence was analyzed to
search for microsatellites in QTL regions Rpv1 (downy
mildew) and RUN1 (for powdery mildew) and primers
were designed. 11 primers for Rpv1 and 10 primers for
RUN1 were screened for polymorphism using James
(resistant) and Thompson Seedless (susceptible). Nine
out of 10 primers for RUN1 and 10 out of 11 primers
for Rpvl locus were polymorphic. These markers will
be used for analysis of JamesxTS population.

Evaluation of F1 progenies for horticultural
traits

Among the 279 field planted progenies, 14
progenies attained fruiting stage and thus were
evaluated for horticultural traits. Ten out of 14 hybrids
showed resistance against Plasmopara viticola in in-
vitro and field screening. Hybrid L23-68, a progeny
of SeibelxTS had highest berry length (20.67 £+ 1.15
mm), diameter (17.33 + 6.87 mm) and 25-berry weight
(87.60 £ 19.76 g) with acceptable TSS (19.67°B) at
maturity. Two hybrids L24-32 and L.24-54 exhibited
low bunch compactness along-with resistance to
downy mildew and thus will be useful prebreeding
material for breeding for loose bunch and bold
berries. These progenies will be taken up for detailed
evaluation in coming years.

Besides resistance to downy mildew, field planted
progenies were also field screened for powdery mildew
and anthracnose. Twenty five progenies showed
resistance (UPOV rating 1-3) to powdery mildew and
19 for anthracnose.
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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”. Three crossing combinations were carried
out which were: Red GlobexManjri Naveen (100
inflorescence), Red GlobexA-18/3 (100 inflorescence),
Red GlobexThompson Seedless (115 inflorescence).
Efforts were made to induce germination to seeds
obtained from the crosses carried during 2015-16.

FUNCTIONAL VALIDATION AND
EXPRESSION ASSAY OF ABIOTIC STRESS
RESPONSIVE TRANSCRIPTION FACTORS
GENES IN GRAPEVINE

This project was initiated during the year with the
following objectives; (i) To validate functional role of salt
stress responsive grape genes, (i) To identify multiple
abiotic stress responsive genes and (iii) To study the
transient expression of selected target genes in grape.
Based on the RNAseq based transcriptome analysis of
salt stress response in grape, three transcription factors
one each belonging to AP2-ERF, MYB and GRAS family
were selected for their functional validation. The grape
genome sequence was used for detailed analysis and
primers were designed to clone these genes in pRI201
and pCAMBIA1305.1 binary vectors.

MS media supplemented with different
combinations of growth hormones were used for
inducing embryogenic callus from leaf, petiole and
ovule explants of Thompson Seedless. Embryogenic
callus was obtained from ovule explant on MS
medium supplemented with 4.5uM 2,4D+1.1uM BAP.
Different stages of somatic embryos were obtained on
this medium (Figure 3).

Fom 3: gfaem dieaw % s e § yof et
Figure 3: Embryogenic calli from ovule explant of
Thompson Seedless
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Figure 4: LD, and LD, doses of EMS in stem segments of Thompson
Seedless
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CREATING GENE AND PLOIDY VARIATIONS
FOR DESIRED TRAITS IN GRAPE USING
PHYSICAL AND CHEMICAL AGENTS

The project was approved in April 2016 with the
objectives of (1) to create variability in grapes using
physical and chemical mutagens, and (2) to induce
tetraploidy in grapes.

LD, and LD, doses of Ethyl Methane Sulfonate
(EMS) were determined in stem segments of
Thompson Seedless. Stem segments were dipped in
different concentrations of EMS (0, 0.25, 0.5, 0.75,
1.00, 1.25, 1.50, 1.75 and 2.00%) for 16 hours. Treated
stem segments were washed 2-3 times and planted
in nursery. Lethal doses were determined based on
percent survival. LD,, and LD, doses were 1.5% EMS
and 0.9% EMS, respectively (Figure 4).

Similarly, LD,, and LD,; doses of Gamma rays
were also determined in stem segments of Thompson
Seedless by irradiating stem segments with different
gamma ray doses (0, 10, 20, 30, 40, 50, 60, 70 and 80
Gy) at ICAR-ITHR, Bengaluru. LD,, and LD, were
observed to be 13 Gy and 32 Gy respectively (Figure
5).
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Figure 5: LD, and LD, doses of gamma rays in stem segments of
Thompson Seedless.

To induce ploidy changes in in vitro, attempts
were made to establish in vitro cultures of Thompson
Seedless and to develop appropriate protocol
for induction of multiple shoots. Seven media
compositions having MS supplemented with different
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concentrations of benzyl adenine (0, 2.22, 4.44, 6.66,
8.88, 11.10 and 13.32 uM) were used. About 50-60
nodal cutting explants were sterilized and inoculated
in each medium. It was observed that response of
MS medium + 11 pM BAP (shoot induction in 33%
explants) was better for producing healthy shoots
than other media. MS medium + 6.6 uM BAP,
though induced shoots in 52% explants, the health
of developing shoots was poor. It took 23 days for
induction of multiple shoots on these media. Through
subculturing at monthly interval, 56-64 shoots per in
vitro shoot were obtained in three months. (Figure 6).

= 6: uiHER Hiecd § THUE HTsEH+ 11 HISHET ST W 3T fag) S SR

Figure 6: In vitro shoot induction in Thompson Seedless on MS medium + 11 uM BAP.

COMPLETED PROJECTS

FUNCTIONAL ANALYSIS OF SALINITY
STRESS RESPONSE IN GRAPEVINE

This DBT funded project was initiated in
November 2012 with the objectives of (i) to understand
the molecular response of grapevine to salinity stress
at transcript and proteome levels, (ii) to understand the
physiological mechanism of salt tolerance in grapes
and interaction among different cellular responses to
salinity stress, (iii) to study the influence of rootstock
on gene expression in scion variety under salinity
stress, (iv) to identify promising salinity tolerance
genes from grapes, (v) To develop functional markers
for salinity tolerance in grapes. The project was
completed in March 2016. The following were the
major achievements.
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The experimental plant material both own
rooted Thompson Seedless as well as Thompson
Seedless grafted on 110R, was raised and salinity
treatment was imposed. Leaf and root samples
were collected at 5 different time points.

Morphological and physiological observations
were recorded at three days interval. Significant
differences were observed for plant height, shoot
length, internodal distance between treated and
control plants of own root and grafted vines. Effect
of salinity stress on physiological parameters was
observed after 13™ day of treatment.

Protocols for the estimation of sugar alcohols,
sugars and organic acids on HPLC were
standardized. Organic acids, sugars and sugar
alcohols were estimated from control and treated
samples. Differences in accumulations and/or
degradation of organic acids were observed at
different time points in response to salinity stress
in own root and grafted vines. Accumulation
of sugar alcohols viz. dulcitol and mannitol was
observed in treated samples of grafted vines. In
case of proline, salt stress did not have significant
effect on proline content in grafted vines, whereas
content was affected by salt stress in own root
vines.

The leaf samples of grafted and own rooted
vines were analyzed for sodium and chloride
accumulation in response to treatment and
significant difference were observed between own
root and grafted vines.

RNA was sequenced from leaf and root of control
and treated samples at different time points.
Differential gene expression analysis identified
370 differentially expressed genes in treated
samples at different time points. The number
of differentially expressed genes (DEGs) at 6h,
24h and 7days of stress were 181, 55 and 213
respectively. While several of the genes were stage
specific, expression of five genes was altered at all
the three sampling time points.

DEGs at different time points were functionally
categorized. Gene enrichment analysis revealed
that GO term/s related to transcription factors were
over-represented at all the time points. Among
DEGs, 54 were transcription factors belonging to
WRKY, EREB, MYB, NAC, BHLH families.
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Cluster analysis of DEGs was performed and
expression profile of these genes across three
time points was analyzed. Several stress related
genes like LEA, dehydrin, expansin, laccase and
lipoxygenase were up-regulated as early as six
hours of stress.

DEGs were subjected to pathway analysis and
key pathways affected due to salinity stress
were identified. Differentially expressed genes
were mainly involved in primary and secondary
metabolism, regulation of transcription, hormone
response, development and protein degradation.
Among hormone related genes, enzymes 9-cis
epoxy dioxygenase, allene oxide cyclase and SAM
dependent carboxyl methyltransferase involved in
the biosynthesis of abscisic acid, jasmonic acid
and salicylic acid respectively were significantly
affected by salinity stress.

To identify suitable reference genes for qPCR data
normalization under our experimental conditions,
several reference genes were tested and most
stable reference genes were identified. Actin and
Tubulin were the most stable genes in own root
samples whereas for grafted samples, GAPDH
and EF'la were the most stable reference genes.

45 salt stress responsive genes were selected for
real time PCR validation and primers for qPCR
analysis were designed for the selected genes.
Expression of 10 selected genes was analysed
in the leaf samples of control and treated vines
at different time points. The expression of these
genes varied in own root and grafted vines at
different time points.

Microsatellite regions were identified in genomic
sequence of a few selected genes and primers
designed and screened with 16 genotypes and
polymorphic markers were identified.

De novo assembly and differential expression
analysis of RNA seq of roots of 110R at
different time points identified 633, 652 and 679
differentially expressed transcripts at 6h, 24h and
7 days respectively. The top affected GO terms at
different time points were identified.

Based on the results of expression profile of

different genes in response to salt stress, three genes
have been selected for their functional validation i.e.
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to study the extent of their role in salt stress response
in grape. A functionally validated gene will be useful
for developing salt tolerant grape variety through
genetic transformation using cis-genic approach. Also
the microsatellite markers identified in several salt
responsive genes will be useful for marker assisted
breeding for salt tolerance.

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

This DBT funded project was initiated in January
2013 with the objectives of (i) to identify the key
factors involved in GA, response in Thompson
Seedless grapes and (ii) to identify and analyse GA,
responsive candidate genes in Thompson Seedless
grapes. The project was completed in March 2016. The
following were the significant results:

1. Field grown vines of Thompson Seedless
grafted on Dogridge rootstock were selected
and treatments of different GA, concentration at
different stages of cluster development (rachis,
flower cluster and 3-4 mm berry) were imposed.

2. Morphological characters (length of rachis, no. of
rachillae, internodal distance between rachillae,
berry diameter, berry length and 100 berry
weights) were recorded and significant differences
were observed between treated and control vines.

3. Methods for analysis of hormones, organic acids,
sugars and amino acids on fast HPLC were
developed.

4. Protocols were standardized for extraction of
RNA from different tissues such as panicles, full
bloom stage clusters and from young berries of
3-4 mm stage.

5. Samples were collected at different stages at 6
hours, 24 hours and 48 hours after treatment.
RNA from 6h and 24h time points from each stage
were sequence for whole transcriptome analysis.
Transcriptome analysis of rachis, flower cluster
and berry identified large number of up and down-
regulated genes in response to GA, treatment. A
total of 733 genes were differentially expressed in
response to GA, treatment. In rachis, the number
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of DEGs was 126 and 20 respectively at 6 and 24h
of GA, application; in cluster 264 and 45 genes
were differentially expressed respectively at 6 and
24h whereas in berries 174 and 191 DEGs were
identified at 6 and 24h respectively.

A separate set of genes was modulated by GA,
at three stages, only a few genes were common
among different stages. 10 genes were common
between rachis and cluster stages, 17 genes were
common between rachis and berry and 15 genes
were common between flower cluster and berries.
Only one gene was common across all stages.

DEGs at each stage were functionally categorized
and major terms at each stage were identified. A
total of 67 differentially expressed GA,-responsive
transcription factors (TFs) were identified. 12, 17
and 34 TF genes were specific to rachis, flower
cluster and berry stages respectively.

DEGs were also subjected to pathway analysis.
At rachis stage, starch and sucrose metabolism
was the most significant pathway. Other
significant pathways were those related to
secondary metabolites. At flower cluster stage,
sesquiterpenoid and triterpenoid biosynthesis
pathway were the most significant. At berry stage,
pathways like protein processing in endoplasmic
reticulum, glutathione metabolism and plant
hormone signal transduction were significant.

To identify suitable reference genes for gPCR data
normalization under our experimental conditions,
several reference genes were tested and most
stable reference genes were identified. The most
stable reference genes were PP2A and Sutra at
rachis, PP2A and SAND at flower cluster and
SAND and Sutra at berry stage.

The expression of 21 randomly selected DEGs
was validated using Real Time PCR. Stage-wise
and time-point-wise differences in expression
pattern was observed for most of the genes. When
considering comparison of RNA seq and qPCR
data across all genes and samples, a positive
correlation (R = 0.81) was found between the RT-
PCR and RNA-Seq data.

Literature and public databases were searched for
the identification of GA, responsive genes from
different crops and 10 genes reported for their role
in GA response in other crops were selected.
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12. Based on the sequence homology, grape genome
regions coding for these genes were identified.
Gene prediction models were used to predict full
length genes in grape. Expression of selected
candidate genes was analysed in different stages of
hormone treated and control vines and differential
expression was obtained.

13. Five differentially responsive grape genotypes
such as Manjri Naveen, Red Globe, Fantasy
Seedless, Cabernet Sauvignon and Sauvignon
Blanc were selected for validation of GA,
responsive genes. Expression of 10 genes was
analysed in these genotypes and differential
expression was observed.

14. Polymorphic = microsatellite  primers  were
identified for 10 genes and they were analysed in
24 genotypes with varying bunch compactness.

The polymorphic microsatellite markers identified
in selected genes will be very useful for marker
assisted breeding for loose bunch and bold berries.
Also data on chromosomal location of differentially
expressed genes will be used for genome wide analysis
for identification of QTLs for bunch architecture using
association mapping and/or QTL mapping using a
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I1l. DEVELOPMENT AND REFINEMENT OF PRODUCTION TECHNOLOGIES FOR
ENHANCING QUALITY, PRODUCTIVITY AND SUSTAINABILITY IN GRAPE
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STANDARDIZATION OF PROTOCOL FOR
MICRO PROPAGATION IN GRAPE (VITIS SP)
ROOTSTOCKS

The objective of this project is to develop a
protocol for rapid multiplication of rootstocks through
micro propagation. Axillary-bud cuttings and nodal
cuttings with single buds of Dogridge and 110R were
surface sterilized and inoculated on MS medium with
different concentrations of 6- BAP viz. 0.5, 1.0, 1.5,
2.0, 2.5 and 3.0 mg/l. Multiple shoots induction was
obtained from single bud nodal cuttings of Dogridge
on MS medium supplemented with 3.5 mg/l 6-BAP.
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Figure 7: Multiple shoot induction from nodal cuttings of Dogridge rootstock

YR & YUI &7 § SMY S arel et
3R arg 6 urEasT & forg geageal a1
IATH

113 fafirs geai (11031R, 101.14TASE, TH3T14,
T8, BT, 1103, 140 T T2 SRS T FaAfa
Fee G, T AT 913 Hl fmE, w1 Y 983U,
®d TUIEAT qYT AEA UEl % U sTehed foRm TR
23.5 § 24.50 °fsem dugud ww g W b geemal
W FAMT heH AT SR R FTET TN FHIEF IhG,
FIh ATIGE], TooT IS 3T TurEdl HHehi o s
Y TS W ATARA Tl o TR | TG T AR
rlieqor +ff fora TrRIT| g R T SRS o SR W 1103
TAT 10T qAId R FHAMd AT S8l TG |
(aTfererT 8)

TSI JAT 9139 IR dI gfyg, Sus 3ik
TSI 3R
herfl s

@ fafr= gerg=at (1409, SRS 3R 1103TR)
T FHAMT herHl ee® Adqiat 1 e herd! iead

H Tfera Taret o W ghg, IS SR UET AR
foru foram | =g s o e 9y e

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, Fercal, 1103 P, 140Ru and Dogridge)
was evaluated for fourth year for yield, fruit quality
and wine parameters. The grapes from Cabernet
Sauvignon grafted on different rootstocks were
harvested after attaining TSS of about 23.5 to 24.5°B.
The observations were recorded on vegetative growth,
physiological parameters, bunch yield and quality
parameters and wine quality. The wine was also
subjected to organoleptic test. On the basis of recorded
data it is found that vines grafted on 1103P and 110R
rootstock performed better (Table 8).

EVALUATION OF ROOTSTOCKS FOR
GROWTH, YIELD AND FRUIT COMPOSITION
OF TABLE AND WINE GRAPES

Table grapes

Fantasy Seedless

Fantasy Seedless grapevines grafted on three
different rootstock (140Ru, Dogridge and 110R) were
evaluated along with own rooted Fantasy Seedless
vines for growth, yield and quality parameters. This
was the third year of experiment.
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Table 8: Performance of Cabernet Sauvignon on different rootstocks

qerad BEE WR  TgeA % sited siaa TesT  dS’E & 3/

Rootstocks (fFom)  foru femt Ui TSt aed weEr/dar fem iR o

Pruning & gt AAHA (3m) No.of  Daysto (femm)

weight  No. of days  Avg. Avg. bunches/ harvest Yield/

(kg) taken to  leaf area bunch vine vine

sprout (cm?)  weight (g) (kg)

wehTel/ Fercal 1.54 10.75 81.85 73.20 43.50 160.00  3.20
SN/ Dogridge 0.91 12.25 53.02 87.10 39.65 154.00  3.75
wEati4/ SO4 0.92 10.25 55.98 60.71 50.60 152.00  3.68
1103/ 110R 1.56 11.50 71.66 65.50 51.75 160.00  3.57
a8/ Gravasec 0.99 9.75 78.95 75.90 40.25 15200  3.35
11039/ 1103P 1.38 11.50 56.93 78.85 53.50 154.00 420
101.14U5sHE/ 101.14MGT 0.95 12.25 64.63 75.35 38.51 154.00 3.10
14034/ 140Ru) 1.01 12.25 76.21 90.00 46.05 154.00  4.50
#R/ cv 25.30 6.21 16.21 2.81 6.00 0.46 2.74
TeTEEt/ LSD (p=0.05) 0.70 1.67 2591 5.05 6.47 1.68 0.24
ardehdi/ Significance o ok x ok o i3 ok

fafir g #, 1103R T HaAtd odreti § SAeewad
HATTS (31.5) e Foru formemt sgawor 14031 (28.1)
3 foran St THfod aareti ® Hed 9 e § sl
(19.0) 1 IATEA g3 (qTfeThT 9)| SMIRSH W At
AT § 3T BeRTesT a5 (368.81 UT) Hard 37fersh o
Safer TaHfera Tarett § = (256.36 UT) 1|

SHIRS W el il § & w7 s (295.20 )
ot e SATET 97| 1103TR W FAHd oAdrsti § 3= 3u
10.75 Torm/aan &=t 1 T3, 3Weh a1G 1403 (10.55
form /) ® gt it 18, eI Temqfrd aared § ey w
30 5.64 fopum/erar &St | 1103 W FAHd eAqred o
I IUS1 AN o1 Ui AT hl T&AT o HROT |

AT UTeR W % {70 g Srerel @ ferfie gl
% e AEcaUl TR fieTT| SMRST T Shatid adret § Ay
TG HAfeehan (17.1 Toet) or, 9o STER 1403 |
A Tl = fora (17.0 forft) Sefer @mfoa aanet §

Among the different rootstocks, the vines grafted
on 110R rootstock produced the highest number of
bunches (31.5) followed by 140Ru (28.1) while own
rooted vines produced significantly least number of
bunches (19.0) (Table 9). Average bunch weight was
the highest in vines grafted on Dogridge (368.81 g)
and the minimum in own rooted vines (256.36 g).

Hundred berry weight was also the highest in
vines grafted on Dogridge (295.20 g). However, the
vines grafted on 110R recorded higher yield of 10.75
kg/vine followed by 140Ru (10.55 kg/vine) while own
rooted vines recorded lowest yield of 5.64 kg/vine.
The higher yield in 110R grafted vine was mainly due
to higher number of bunches per vine.

The data recorded for berry quality parameters
showed the significant differences among the different
rootstocks. Berry diameter was maximum in Dogridge
grafted vines (17.1 mm) followed by 140Ru grafted
vines (17.0 mm) while own rooted vines exhibited the
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Table 9: Eefect of rootstocks on yield and quality parameters of Fantasy Seedless

qﬁqa §§’E|g IR !!‘o{ﬂ 3qa/aa| Tad !!‘c§§| qiﬁ| HTH él[!ﬂl!{il TFACT
Rootstocks (fmn)  wem/ear () === () (Fsdt) (o) (/=)
Pruning No. of Yield/ vine Avg. bunch  Berry TSS (°B)  Acidity
weight bunches/ (kg) weight (g) diameter (g/D)
(kg) vine (mm)
140377/ 140Ru 1.30 28.08 10.55 364.98 17.02 18.04 5.20
SRS/ Dogridge 1.44 26.44 9.91 368.81 17.10 17.96 5.55
1103®/ 110R 1.27 31.46 10.75 329.76 16.16 17.76 5.53
T/ Own root 0.93 19.04 5.64 256.36 16.08 17.82 5.53
e/ CV 28.35 17.04 2.02 2.03 0.52 1.25 1.90
TaugeEt/ LSD 0.66 8.40 0.35 12.52 0.16 0.42 0.19
9 |1/ p value 0.3431 0.0386 0.0001 0.0001 0.0001 0.2301 0.0001

I |0 = 16.1 Tl G@1 T 14037 | FAMd
aarst U 3= duged (18.04 °fst) wen wn, o @
SRS W wAd (17.96 °fsr) 3R w=mfera (17.82 °f)
oand off | 3 i et drt % aform & SgEr &

I3 g

TN, ledshiah, 14031 3 1103TR W HeATda
1 TS SR ATl I THford Aarsti o @19 ghg, 30
SR TUrer Helelt weEl o fou StreRe foRa | fafvE
1k, IUS ST TUTET ok HFhI W gSl 3RS (dTfersht
10) % SR W I 91T 71 © FoF 11031 3R i W
FAMA 1€ Tl o Jge TG [ohaT| HerTest Tfd odl %
foTT qerg=ai # releh ST oMl 11037 R FHAMHd aAaqredi 3
ATRAH HATeST TEAT (22.70) o A1 EHfGA A
(9.47) 1 g H SER YeRH Rl SRS Hetgd W
FATd AqTat 3 AferRae fed TesT a5 (982 UT) 3R
100 AT IS (652 TT) T IcdTed fohaT| 3T 110 AR T
FAHd ATt U 3Tferehad 3uS (16.60 foRm) ot

lowest berry diameter of 16.1 mm. The vines grafted
on 140Ru exhibited higher TSS (18.04 °B) followed
by Dogridge (17.96 °B) and own roots (17.82 °B).
These results are in accordance with last years’ results.

Red Globe

Red Globe grapevines grafted on Dogridge, Salt
Creek, 140Ru and 110R along with own rooted vines
were evaluated for growth, yield and quality related
parameters. Data recorded on various vegetative,
yield and quality parameters (Table 10) indicated that
Red Globe grafted on 110R and Dogridge performed
better. The rootstocks varied significantly for bunches
per vine. The 110R grafted vines performed better
for number of bunches (22.70) as compared to the
lowest on own rooted vines (9.47). The vines grafted
on Dogridge rootstock produced significantly higher
average bunch weight (982 g) and 100 berry weight
(652 g) while vines grafted on 110R resulted in

significantly higher yield (16.60 kg).

31



32

HIPIF
ICAR

aiffe ufddes 2016-17

arferat 10: fafs gerg=di &R Y8 @9 &1 v

Table 10: Performance of Red Globe on different rootstocks

Telgd Telg WR et sited 3uw/  ofEd 100  WiUT e Audud owedl  q3TE *
Rootstocks  (femrr) &/ qut @@ Test  owr (fwft) (fr) (/) faufem
Pruning @ guwer (fmm) =ww  =sww Berry  TSS )  Daysto
weight  No.of  Avg.  Yield (yr)  (am) diameter (B)  Acidity harvest
(kg) bunches/ leaf vine Avg. 100 (mm) (g/h)
vine area (k2)  bunch berry
weight weight
(2 (2
srf/ 1.71 16.82 79.87 1577  982.00 590.00  22.66 18.12 550 160.00
Dogridge
A2 i/ 1.65 16.52 87.59  14.69  910.00 550.00  22.02 18.72  5.46 160.00
Salt creek
14031 1.41 12.39 66.62  10.03 84500 612.60  20.50 19.06 550 145.00
140Ru
1118;‘“/ 1.55 2270 6733 1660  750.00 652.00 2030 1908 562  142.00
&=/ 1.12 9.47 7286 676  672.00 54240  20.00 19.02  5.40 155.00
Own root
@it/ cv 1.98 3.89 1697 148 0.79 1.43 0.49 1.13 2.42 0.66
LR“SD@'g / 0.06 1.18 2461 037 12,67 1638 0.20 0.41 0.26 1.94
;'f'ml_’"/ 0.0001  0.0001  0.133  0.0001 0.000 0.0001  0.0001  0.0001 0.3665  0.0001
value
arsq 3113 Wine grapes
Gt =1 Sauvignon Blanc

AT =i, The azd il T o 1 ma fafim
gl (TEAI4, 11030, 11031, SHIS, Hiedshis,
HERA SR 1403TRY) T FHeAHd ok HIIeh Jhg ATIGE,
=T R AT UTe ATt e, 3T SR AT i Toraran
% foTe gEr A o S S1e foRa T 3U, TurEEn W
JT 1 e THTAR FCa1 ! &4 H Wd U, 110-3K1
3R HRIA T FeAid T HEH] st 4 gal Y o T
% CNF 3 goigl shl ST e e TR

Sauvignon Blanc, a white wine variety grafted
on seven different rootstocks (SO4, 1103P, 110R,
Dogridge, Salt Creek, Fercal and 140Ru) was
evaluated for vegetative growth parameters, bunch
and berry quality parameters, yield and also for wine
quality during the second year of study. Considering
the yield, quality and biochemical composition of
grape berries, Sauvignon Blanc grafted on 110R and
Fercal performed better than other rootstock during the
second year of study.



14037 W AT Tareti § Fean 1o e /ad
(40.3) oft, Safeh wpTd W Al Aqrsti A AfeeRan
(51.1) ot (arfetert 11)1 | TS A1 I9H Tl i
H f¥reRad (135.75 W) o1, SEfh TH3TI4 3T 14037
W FHAM A T =AdH 110 T a9 gt fham 7|
11039, ®RIA 3 110AR W FHAld daredt § 3=
YeER FHAW: 6.92 TR, 6.80 feRum 3 6.70 foFm <=
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The minimum number of bunches/vine was
obtained in vines grafted on 140Ru (40.3) whereas
the highest bunches/vine were recorded on the vines
grafted on Fercal (51.1) (Table 11). Average bunch
weight was the highest in vines grafted on Salt Creek
(135.75g) while the lowest bunch weight of 110 g was
recorded in SO4 and 140Ru grafted vines. The vines
grafted on 1103P, Fercal and 110R recorded higher
yields of 6.92 kg, 6.80 kg and 6.70 kg respectively.

Table 11: Performance of Sauvignon Blanc on different rootstocks

Tega ST UEAT/AAT 3US /T ofad et | 9EAT/TEsT 100 HivT awA
Rootstocks No. of bunches/ (Temarm) o (UT) No. of berries/ ()
vine Yield/ vine (kg) Average bunch bunch 100 berry
weight (g) weight (g)
SRS/ Dogridge 47.45 6.10 128.00 125.00 93.00
HTee hih/ Salt Creek 47.85 6.45 135.75 130.00 99.00
Fehe/ Fercal 51.10 6.80 132.00 100.00 127.00
1403779/ 140Ru 40.30 4.50 110.00 114.00 90.00
T4/ SO4 40.45 4.66 110.00 98.00 110.00
11039t/ 1103P 50.95 6.92 128.10 148.00 105.00
110310/ 110R 50.70 6.70 125.00 98.00 120.00
e/ vV 16.75 2.74 1.55 1.75 1.61
weugEl/ LSD 18.38 0.38 4.20 4.74 3.99
9t #qm=1/ P value 0.4778 0.0001 0.0001 0.0001 0.0001

fafis qoga W Fama GidHl sar fi adret |
%Al o TS § mnedss fiear off (arferem 12)1 duaua
T fafgear 23.9 9 °fse@ (1103%) & 24.25 °fr
(1403TY) o Ak off| W H IFAam 5.10 (ST &
AR 5.99 (1109TR) ds off 8 a7 daR &+ & g
3TA9 HHT ST 2

T T aTefiet 370 0.11 (BEhT) & 0.16 (1103H)
1/ T 9| @ 1 di ared s9H 7 et
& fiaX 3.22 (SMIE) & 3.55 (HhIaT) |

Sauvignon Blanc vines grafted on different
rootstocks differed significantly for fruit composition
also (Table 12). The TSS varied significantly from
23.99°B (1103P) to 24.25°B (140Ru). The acidity
in juice ranged from 5.10 (Dogridge) to 5.99
(110R) which was considered as optimum for wine
preparation.

The volatile acids in juice ranged from 0.11
(Fercal) to 0.16 g/l (1103P). The pH of juice was
within the recommended limit of wine preparation and
ranged from 3.22 (Dogridge) to 3.55 (Fercal).
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Table 12: Juice composition of Sauvignon Blanc grafted on different rootstocks

SR dwmwa (f) v (/=)
Rootstocks TSS (°B) Acidity (g/l)
NI/ Dogridge 24.21 5.10
HTee shieh/ Salt Creek 24.00 5.56
we,/ Fercal 23.90 5.42
14037/ 140Ru 24.25 5.47
w4/ SO4 24.14 5.32
11039t/ 1103P 23.99 5.52
11031/ 110R 24.16 5.99
#f/ cv 0.22 0.45
TawEel/ LSD 0.12 0.07
7T/ P value 0.0001 0.0001
arsd IFRI ¥ uita Suwt gfy & forg
iR fobarsn &1 aFdhiaor
da widiAl SRR Y arg= oTaTr & Hae d
AUUT TEHT BT HIFHIDBOT

e TAHT AT A 110N GoAgd T FHaAmd 3R
forft =g wisretor forew & wny dAr TR | 9 Ster-
STAT TIUT FEaTSAT 2722, 1815 3R 1361 &dT/THS |
AT I TN TN FIH Ihg, U qAT FA G
% A0 ST &Sl o TTQ Td aTgd UET &Sl i TS
qifereRt 13 T 3RSl 8 Ual =l & foh 1361 od1/Ths
T B oo god A (0.60 FoRum/sie) o eIt
Freram (0.44 o /an) @@ == 90T A 97| FH o4
R TG TS ATl H FAd Bels o 916 THed It (11.27
&) 33T 1,161 T/ THS TN H el [0 T/ THS
I=AH (51.29) &t I TS, 3WH WIE 1815 AT/THS
(41.14) 3R 2722 &C1/THS (36.29) T gt I TE| 3o
Ted W UM adredi § 3fied Test a9+ 3R 100 A0
o AfRdd 97| S=AH 39S 1361 AdT/Tshg H ITH
#i T 3R 2722 AdT/UHS TSR H HEH HH 3IUS off|
diegud e § g yeER A ggi 2E T

ety e (o)

VA (g/1)
0.15 3.22 0.75
0.13 3.34 0.75
0.11 3.55 0.72
0.14 3.45 0.72
0.14 3.46 0.70
0.16 3.48 0.72
0.12 3.40 0.75
5.33 0.38 7.87
0.02 0.03 0.13
0.0001 0.0001 0.8533

STANDARDIZATION OF CULTURAL
PRACTICES TO INCREASE QUALITY YIELD OF
VINE GRAPES

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

The vines of Cabernet Sauvignon were grafted
on 110R rootstock and trained to mini Y system
of training. The vines are planted at three different
planting densities viz. 2722, 1815 and 1361 vines/
acre. The observations for vegetative growth
parameters, yield and fruit composition were recorded.
The data in table 13 revealed that the pruned biomass
was highest in 1361 vines/ac (0.60 kg/vine) and the
lowest in densely populated vines (0.44 kg/vine). After
fruit pruning, the vines maintained at low density
sprouted early (11.27 days). The highest number of
bunches/vine (51.29) were recorded in 1361 vine/acre
followed by 1815 vines/acre (41.14) and 2722 vines/
acre (36.29). The average bunch weight and 100 berry
weight were maximum in vines planted at high density.
The highest yield was obtained in 1361 vines/acre and
the lowest in 2722 vines/acre treatment. Similar trend
was observed for TSS content.
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Table 13: Effect of planting density on yield and quality parameters of Cabernet Sauvignon

TAYOT Tl BB R DT dEa IqA/ear 100 ®wior wiUr EEEn/  duEnA
Planting density (fmn) wem/aa Testawa (fem) == () BT (fs1)
Pruning No. of Yield/ 100 Berry No. of TSS
weight bunches/ Ay. bunch Vine (kg)  Weight Berries/ (°B)
(kg) vine wt. (g) (2) Bunch
2V LS 0.44 36.29 3.60 102.00 95.00 2374
2722 vines/ac
L5 e 0.53 41.14 3.68 86.14 96.14 23.86
1815 vines/ac
ISi6] Sl EsS 0.60 51.29 3.90 79.43 95.57 23.95
1361 vines/ac
e/ CV 3.77 4.59 1.31 3.30 2.78 0.29
wauEsl/ LSD 0.03 2.81 0.07 4.20 3.73 0.10
o we/ p value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0094

W sar iR Ao sean ot § 9| wal &k S« o
Il ST 1361 AQTST o IUER H Tod 9 (0.08
am /<ft) 3R 2722 @arsd (0.12 /) IR § &g
sfersk ol gfg, 3uS, well &I T W AR
e T R #d g, 1361 1/ THS o U0 Bed i
A IR T

e WA 9 ufdreror yomett 1 ArehiBRoT

1103 W FHAM e Gl erqran i T =8,
ffe o Seater g feafy (Freadt) yomeft & feam
T % 8'x4’ g W uiiEa forn meml wwiRre gfe a@mgs,
TS AU, B AT SR SIS e & g
e N TUET W IFAR oo fohe e AR wfdfara
aarel # gl Sa1el SR Saed (0.88 foRum/ /) &
foran e, oo @rg firt a8 forem (0.57 fomm) © &
Torar T Sraifen Sftuedt o ufSfara wrarsti d werd A Staee
9T T (ATt 14) 1 T ang it aaren o et
el T (9 o) & forn mrn i Rl & e &
T o T yomelt f smem (40.71) o g wfvemor
Torell § GelTesl i Al H&AT (59.86) WIYE €9 °
MY gt St TS| geE & fore fe 150.9 (et at€) @
TRt 153 () 7o &1 it soeft & sfted e asm
JAERaH (100.57 TM) &St forarm T foreent S1geor Sfegdt

The juice acidity and pH were in optimum range.
Volatile acid in the fruit juice was the lowest (0.08 g/I)
in 1361 vines treatment and the highest in 2722 vines
(0.12) treatment. Considering the growth, yield, fruit
composition and also the organoleptic test, the planting
density of 1361/acre were found to be better.

Standardization of training system in
Cabernet Sauvignon

Cabernet Sauvignon vines grafted on 110R
were trained to mini Y, kniffin and vertically shoot
positioning (VSP) system of trellises spaced at 8’x4’
distance. The observations were recorded on vegetative
growth parameters, bunch characters, fruit composition
and wine quality through organoleptic test. The highest
pruned biomass was recorded in Kniffin trained vines
(0.88 kg/vine) followed by mini Y system (0.57 kg)
while the lowest biomass was recorded in VSP trained
vines (Table 14). Early bud sprout was recorded in
mini Y trained vines (9 days) and the late sprout in
Kniffin. Significantly higher number of bunches were
recorded in mini Y trained system (59.86) than the
lowest in Kniffin (40.71). Days to harvest ranged from
150.9 (mini Y) to 153 (Kniffin). The highest average
bunch weight was recorded in Kniffin system (100.57
g) followed by VSP (89.43 g) and the lowest in mini Y
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) "

(87 g). The highest yield was in vines trained to mini Y
system (5.40 kg/vine) and the lowest in Kniffin (4.56
kg/vine).

qrferaT 14: UfreTor gonfordi &1 e W1 & SUS 3iR U HUGUST IR THTG

Table 14: Effect of training system on yield and quality parameters of Cabernet Sauvignon

ufdteror @eg R qeTE %

et (fem) T fem =/ Tt
Training Pruning Days Tt T ()
system weight takento  WNo. of Ave
(kg) harvest punches/ bunch
vine wt. (g)
ﬁFﬁEﬂ?/ 0.57 150.86 59.86 87.00
Mim'Y
it/ 0.44 151.00 52.29 89.43
VSP
. / 0.88 153.00 40.71 100.57
Kniffin
FﬁTzﬁ/ CV 3.28 0.64 4.74 1.51
SASE 0.03 1.38 3.45 2.05
LSD
WA/ P 00001 00474 00001 00001
value

faftm wfor o @R W sTEE o fRT )
diugug & o oneds 31w 2@ T oK g% X 23.77 @
23.97 °fs/a q 1| W@ e (5.24 W/ @ 5.60 7T/
) i fiwm (3.47-3.53) AT S99 & U Imavas
T 0 9| e AT 6 W@ ORREE 9 31 e
yonferai Sl ger § i ormelt W wiifeaa et 6w
(974.44 didiug) of)

RRT A TUrg=n aret a1 Scurga & forg fAft=
BIT$ ARGl BT HIFhIhRT

11037R qegd W Fwama f&u et & i o
JomTett W 8'x4’ gl W NI ek aTsd i SR TRl
|

faftm ©erg arial ¥, o1t @ek & uTe A st
Torer i ot (fe 8)1

TS ofied SUW/eal AteuE et dr W@ uRehem

(fer) ()  (m/eht) dgm (didtem)
Yield/ TSS(°B) Acidity Juice Potassium
vine (kg) (g pH (ppm)

5.40 23.97 5.60 3.47 967.73
4.86 23.77 5.43 3.53 975.74
4.56 23.88 5.24 3.53 947.44
1.45 0.20 1.43 0.41 0.23
0.10 0.07 0.11 0.02 3.20

0.0001 0.0007 0.0001 0.0001 0.0001

The observations were recorded on various
berry quality parameters. Significant differences
were observed for TSS and it varied from 23.77°B
to 23.97°B. The juice acidity (5.24 g/l to 5.60 g/l)
and pH (3.47-3.53) were in optimum range required
for wine making. Potassium contents in juice of
Cabernet Sauvignon trained to Kniffin system was less
(947.44 ppm) as compared to other training systems.

Standardization of different pruning dates
for the production of quality wine in Syrah

Syrah vines grafted on 110R rootstock and trained
to mini Y system of trellises spaced at 8°x4’ distance
were evaluated for wine quality.

Among the different pruning dates, the wine
obtained from early pruning (first pruning) performed
better in overall wine quality (Figure 8).
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Figure 8: Effect of pruning dates on wine quality
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STANDARDISING IRRIGATION SCHEDULE
FOR FANTASY SEEDLESS VINES RAISED ON
110R ROOTSTOCK

The experiment was initiated in 2013-14 with five
treatments (irrigation schedule based on crop growth
stage and recorded open pan evaporation) on vines
raised under uniform management conditions (Table
15). This was the fourth 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 rootzone drying (PRD) technique. Total pan
evaporation and rainfall recorded during the period
was 1613.9 mm and 566.2 mm respectively. The vines
were not irrigated for 69 days due to rains.

Treatment T2 with 306.2 mm of applied irrigation
along with rainfall (566.2 mm) produced yield (16.41
t/ha) on par with the T1 with the highest applied
irrigation (386.9 mm) with WUE of 53.6 kg/mm of
irrigation water which was significantly superior
over other three treatments (Table 16). Treatment T4
(subsurface) utilised least irrigation water of 210.2
mm with highest WUE of 73.2 kg/mm of irrigation
water followed by T5 (PRD) thereby, signifying the
importance of these techniques under low availability
of irrigation water. In fact, treatment T2 produced only
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Ttd &1 gerdd, A2 9 3uEadl U (A4) A g §
el Tk 24 3fees Afor o1 3cured foman, Aferd 96.2 foft
At ST 1 3T TR 38 I ueet o At St g
T 30 &0 o)

one ton more berry yield than subsurface treatment
(T4) but utilised 96.2 mm more irrigation water. This
year the yield levels were lower compared to earlier
three years.

qIferdT 15: 1103IR WR Hafad heril Wee aamsh § Riars s SuarR

Table 15: Irrigation schedule treatments of Fantasy Seedless vines raised on 110R rootstock

gig srazen srufera stafa U/ Treatments*
Growth Stage (TeTg & =18 I I m v v
o) Expected (Subag fGeg)/  demE
duration ((.lays (subsurface PRD
after pruning) irrigation)
Sy Berg / Foundation Pruning
3@t gfg/ Shoot growth 1-40 40 30 20 20 20
%eAg ShifeTehl /9, Fruit bud differentiation 41-60 15 15 15 15 15
o ITIsdT 37T %l ifeteRt T/ Cane 61-120 5 5 5 s s
maturity and Fruit bud development*
121 f&7 wat B2/ 121 days - fruit pruning * 121 - 15 15 0 0 0
% Betg/ Fruit Pruning
3@t gfg/ Shoot growth 1-40 40 30 20 20 20
U § 3FERUT/ Bloom to Shatter A5 15 15 15 15 15
56-105
Afor gfg 3R fowm/ Berry growth and 0 30 30 20 30
development
A § gel/ Ripening to Harvest 106- harvest 40 30 20 0 20
o sraEen/ Rest period ELH @ AR - - - - =
Ll
Harvest to
foundation pruning
* = el JHAT AR o MR W fawrd 3 qfd *= % replenishment based on open pan evaporimeter
AT B8 MEH & N 75 faT e e, e The photosynthetic and transpiration rates

wifeashl &9 ¥ FHeieh, W 13 § A1 3R &2 fi ga
T W TR TYATYT 3T IS o @ U BeTS o I
60 f&7 1 DI, THET TYF X § ITER & o
HIE TEcaqUl TR el @l T, el haAd $erg Haw
% S 31 AR 22 g § A3 § FHh FA Al
R di2, et =g Sia o1 Aferes Su=mT fomam mam o, |
DS % ITA 60 T Toh 0 Icusia e o ol T8 off| A1

recorded up to 75 DAP, though non-significant,
showed lower values in T3 compared to T1 and T2
during foundation pruning season. No significant
differences were observed among the treatments in
respect of photosynthetic rates except 60 DAP where it
was significantly lower in the T3 compared to T1 and
T2 during the fruit pruning season. Significantly lower
transpiration rates were recorded up to 60 DAP in T1
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Table 16: Effect of irrigation treatments on yield and yield parameters of Fantasy Seedless vines
IR U REmEam SESswEm TS e wior ggar (%)  dwmuE v
Treatments  (27/%) (feeft)  germn (femm/ (M) (5%) - 4 Berryfirmness (%) (f&) (/<)
Yield Irrigation fieft f&=mg)  Bunch EL TSS  Acidity
(tha)  applied WUE wt.(z) PLW (5%) ome 4f@am/  op) (g
(mm)* (kg /mm of -after4  Initial  afterd
irrigation) days days
a1/ Tl 16.3 386.9 42.1 213.8 5.49 743 612 19.0 2.8
2/ T2 16.4 306.2 53.6 204.6 5.81 74.6 61.7 18.9 2.9
A3/ T3 13.4 228.1 58.8 145.1 5.96 74.1 56.5 19.1 2.8
A4/ T4 15.4 210.2 732 160.4 5.86 73.5 57.0 20.0 2.8
As/ T5 13.6 228.1 59.6 144.6 6.05 733 54.7 18.7 2.9
SEm+ 13 - - 18.2 0.34 1.09 1.8 0.12 0.07
CD (p=0.05) 2.8 - - 39.6 NS NS 3.92 0.27 NS

*566.2 Tt ot & =19 / plus 566.2 mm rainfall

T Y 3R oad B8 HIgW & g 9U1 el STeRIdT
() Fam off X 38 wuee ¥ gadt oush =g g
aaret # fod U R S H A 5 ' E e w
sge T (fem 9 3R 10) FTewifer waifesk qof St
SR 13 | g9l foRaT T e ot fgu g = e
STl 3T SR foRaT T e

I o (= B hTfeTehT faHie 7€ 9T AdI3T o
uofged ® ATggIeH, WfRm R dierr & 7T § @il

and T2 where higher irrigation water was applied.
The leaf water potential (-bar) during foundation and
fruit pruning season was least in T1 treatment and
followed trend similar to the quantum of irrigation
water applied in surface drip irrigated vines (Figure
9 and 10), however, highest values were recorded in
T3 treatment where least irrigation water was applied
through surface drip.

The petiole N, P and K content of the vines
at the fruit bud differentiation stage did not differ
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s B
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T
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o 9: el Ser Haw %GR T S v | e 3wEm w5 e
Figure 9: Effect of varying irrigation treatments on Leaf water potential
during foundation pruning season

o 10: Fd Ferg HEw % O T T Y R G SwEni e
Figure 10: Effect of varying irrigation treatments on Leaf water potential
during fruit pruning season
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significantly between the treatments. At full bloom
stage, petiole N and K content was significantly lower
in T3 treatment compared to T1 and T2 treatments.

Proline and phenols accumulate as
osmoprotectants in response to moisture stress. Leaf
proline accumulated significantly higher in treatments
T3, T4 and T5 where less irrigation water was applied
compared to T1 and T2 till 60 DAP during foundation
pruning season. Total phenols in leaf tissue also
showed significantly higher accumulation in treatments
T3, T4 and T5 compared to T1 and T2 till 75 DAP,
thereafter at 90 and 105 DAP only T3 was significantly
different from other treatments. The leaf proline and
total phenols were highest in T3 compared to other
treatments thereby clearly showing the moisture stress
during foundation pruning season.

During fruit pruning season, T1 and T2 continued
to have significantly lower leaf phenol compared to
other treatments except at 60 DAP. From 120 DAP to
harvest, proline and phenolic content in the leaves was
higher in T4 followed by T3. In fact in T4 (Subsurface),
the irrigation was not provided after 105DAP.

EFFECT OF PLASTIC COVER ON GRAPEVINE
GROWTH AND PRODUCTIVITY

Seasonal changes in climatic conditions are
impacting grapevine productivity in terms of reduced
fruitfulness due to high temperature, unseasonal
rainfalls, and hailstorms or reduced rainfall. This
led to modification of the external environment with
deleterious effect on the productivity of the vines.
Use of plastic cover is one such initiative that can
protect the crop from weather aberrations especially
unseasonal rains, low temperature and hailstorms.
A number of grape growers resorted to use this
technique. But, lack of understanding leading to
improper crop management had led to crop losses.
Hence, understanding the impact of plastic cover
on vineyard productivity has become important in
the present context. The experiment was initiated in
September, 2016 during Fruit pruning season with the
following objectives:

1. To study the effect of plastic cover and irrigation
levels on grapevine growth, disease and pest
incidence and yield.
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Table 17: Different treatments under plastic cover

ST
Treatment
21/ Tl
2/ 12
33/ T3
24/ T4
&5/ TS
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2. To study the performance of grapevines under
plastic cover at two locations in farmer’s field
with different climatic regimes.

The experiment was started at the institute farm
in Thompson Seedless vines raised on Dogridge
under uniform management conditions with five
treatments (table 17). Three treatments were laid
under plastic cover (Figurell) with recommended
irrigation schedule (based upon pan evaporation
and crop growth stage), 80% of the recommended
irrigation schedule and 60% of the recommended
irrigation schedule. Fourth treatment was vines under
Hailnet with recommended irrigation schedule and the
fifth treatment was vines in open with recommended
irrigation schedule. Total pan evaporation and rainfall
recorded during the period was 1613.9 mm and 566.2
mm respectively.

Iy fereRor

Treatment details
ek staRor § - fawrfcer it =g s1gEEt / Recommended irrigation schedule under plastic cover
wefeesh AreRy § i it =g sgEsh 1 80% /80 % of T1 under plastic cover
ek STaRor § - fawfeer it g s1gEEh %1 60% / 60 % of T1 under plastic cover
e ¥ fawrier Y f&=ms g9 /| Recommended irrigation schedule under hail net
gl o faeerir 1 =g ST / Recommended irrigation schedule under open conditions

o 11: wefeesh ARy & il o digad dard

Figure 11: Thompson Seedless vines under plastic cover
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Significant yield differences were observed among
the treatments, with the vines under plastic recording
significantly higher yield as compared to vines raised
in the open (Table 18). Treatment T1 with 252.4 mm
of applied irrigation water recorded significantly
highest yield of 23.1 t/ha over other treatments,
however, it was on par with treatment T2 where 208.2
mm of irrigation water was applied (20.7 t/ha). Sugar
accumulation rates in berries (°B) were faster in vines
raised in open than the vines under plastic cover. The
time of harvesting was 10 days later in vines under
plastic cover than those in the open.

TTferepT 18: wIfRce 3MMERUT & Ifcifd SUARI BT ATHIT WISl a3l & IuST 3R IuST Hae] Auevs! ux

UHIT

Table 18: Effect of treatments under plastic covers on yield and yield parameters of Thompson

Seedless vines

SUER IuS e sa @l o EEn T aed  duHuE st 50 wiur
Treatment — (z3/7)  wen (fsft)  No.of () (fr)  (m/eh)  wwm ()

Yield Irrigation Bunches  Bunchwt. TSS Acidity 50 Berry

(t/ha)  applied (mm)* @ (°B) (g/L) Wt. (g)
A1/ Tl 23.11 252.4 52.63 247.2 18.53 4.65 132.0
2/ 12 20.73 208.2 49.90 230.7 19.18 4.38 128.8
A3/ T3 18.56 164.0 49.95 208.4 19.15 4.08 129.3
A4/ T4 16.03 230.3 46.63 191.7 17.75 5.55 124.0
A5/ T5 14.64 223.7 46.44 181.0 19.40 5.43 117.3
THEW/ SEm+ 1.58 5.10 21.7 0.35 0.24 25
S ST 3.44 NS 473 0.76 0.52 54
CD (p=0.05)

313 e fomms S (164 fonft) m fean o, o oof
S AT (YSET) Wi ®9 W ek o) g, 2,
4 S & fiw I e o, 't 3 ° 3% *
30 fo uv=ma andfes w9 @ afoes off| 1, S stftehan
=g S foan mn o, ® =g e g foRn e (Rew
12)| ¥ wTfEesh Ao § 3 I Aqred 3 wH
AT foRaT| BerE % 90 o wwEa gol § I e
3ITER A5 H 3IcEsH, T TR0 shi {UETT A1 €9
T 3ferk o et sgewor &4 3 foram| gTetifon, U=
s 3Tdctad i gt H I stk o)

The leaf water potential (LWP) was significantly
higher in the T3 where least irrigation water
was applied (164 mm). However, it did not differ
significantly among T2, T4 and T5 though T3 had
significantly higher values at 30 DAP. The least
LWP were recorded in T1 where highest irrigation
water was applied (Figure 12). This showed that the
vines under plastic cover in T3 experienced stress.
The transpiration rates were significantly higher in
T5 followed by T4 after 90 DAP compared to the
treatments under Plastic. However, assimilation rates
did not differ significantly among the treatments.
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Figure 12: Effect of treatments on Leaf water potential
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The total phenols were significantly higher in T3,
but on par with treatment T5. However, from 60 DAP
as the temperature lowered, the phenol content was
significantly higher in vines raised in open. Similar,
trends were observed with total prolines also. This
clearly showed that under low temperatures, the vines
in open were more stressed as compared to vines under
plastic and hailnet. The petiole nutrient content were at
optimum levels in all the nutrients.

Mealy bugs and thrips damage were significantly
higher on bunches in vines raised under open
conditions. Significant damage of caterpillars on
leaves was recorded in vines raised under plastics than
on vines under open conditions (T5). Similarly, jassids
and mites damage were higher in vines raised under
plastics. Powdery mildew damage were significantly
higher on vines raised under open conditions (T5) than
under plastic.

The samples from various treatments were
analysed for all the pesticides of the Annexure 9 of the
RMP. In each case, the results were below MRL and
the residue values in various treatments are also quite
similar.
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STANDARDIZATION OF SCHEDULES
OF GROWTH REGULATORS FOR NEW
VARIETIES

Effect of GA, and CPPU on growth, yield,
quality and shelf life of Crimson Seedless
and Manjri Naveen

The experiment was started in 2013-14 in two
grape varieties namely Crimson Seedless and Manjri
Naveen raised under uniform management conditions.
Based on the performance during the previous years,
the treatments were modified and the experiment was
carried out with the application of CPPU @ 0.25, 0.50,
1 and 2 ppm in combination with GA, @ 10, 20, 30
and 40 ppm were given at 3-4 mm and 6-7 mm berry
stages as a dip.

Crimson Seedless

Crimson Seedless, a new variety is gaining
popularity for export. The different doses of
bioregulators were studied during the year 2016-
17. The results indicated the significant differences
among the different schedules of bioregulators. The
application of 10 ppm GA, + 1 ppm CPPU was found
effective in improving the berry size and quality
parameters. With respect to shelf life, the same
treatment recorded better shelf life only on 1% day.

Manijri Naveen

Similarly, the bioregulators like (GA, and CPPU)
were standardized for production of better quality and
shelf life of Manjri Naveen grapes.

The results indicated significant differences
among the different doses of bioregulators (GA, and
CPPU). The berry length and berry diameter were
significantly higher in the treatment of 20 ppm GA,
+ 0.1 ppm CPPU. However, the shelf life was not
increased beyond a day in any of the treatments.

PHYSIOLOGICAL DISORDERS AND THEIR
MANAGEMENT IN GRAPES

Effect of different agrochemicals on berry
cracking in Fantasy Seedless grapes

The research was conducted under field conditions
during the year 2016-17 to evaluate the effectiveness
of various agrochemicals including Silixol (0.8%) on
berry cracking of Fantasy Seedless. Foliar spraying of
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agrochemicals in different concentration was applied
twice after 80 days of pruning at an interval of 15 days.
The berry cracking was recorded from every bunches
of 10 vines in each treatment at 10, 20, 30 days of
applications of different agrochemicals.

Among different treatments, the foliar application
of Silixol + Calcium gluconate + Boron significantly
reduced the percentage of cracked berry (Figure
13) without any visible residue and damage from
the chemicals. However, none of the treatment was
effective to prevent berry cracking completely in
Fantasy Seedless. The negative correlations were
found between berry cracking, TSS, reducing sugar
and phenol content in the berry juice.

. Day 10

M oy W oay30

Berry cracking (%)

Silixol
(4mi/)

Galcdum  Cagluconate+  Canitrate Canitrate +
gluconate Boron (29/) Boron
29/ (059)

Q@

Treatment

Silixol + Silixol +
gluconate +  Canitrate +
Boron

Sii Powder Si Powder
g/ + (1g/)+
Boron (Cagluconate +  Canitrate +

Boron Boron

Calbury Control

(20/1)

Calbury
(4g/)

Fomr 13: wft fowrra w fafir et 1y
Figure 13: Effect of different chemicals on berry cracking
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Effect of different chemicals on sunburn in
Thompson Seedless grapes

Different agrochemicals viz. Silixol, Si powder,
kaolon, Chitosan, Manitol, Sorbitol were tested
for their effectiveness in preventing sun burn. The
minimum sunburn was recorded with the application
of Silixol (4ml/l) + Chitosan (2g/l). However, none of
the agrochemical was effective in preventing sunburn
completely.

Sunburn (%)

Treatment

ot 14: ofeem Hieci T 7 e W ffim HiEm w1 e

Figure 14: Effect of different agrochemicals on sunburn in Thompson Seedless grapes
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Diamore Combine
(Homobrassinoloide 0.03%)

1 ml/l

Divya Amrut and
Divya Amrut-soil conditioner

Paraquat dichloride 24% SL 0.6 ai
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1.9 ml/vine

2.5 1/ha

NEW CHEMICALS/BOTANICALS FOR
IMPROVED YIELD AND QUALITY

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

gfurma / Results

Improved bunch characters like berry weight, berry size

Improved yield and berry characters like berry size and
weight

Better weed control in vineyard

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

This project was proposed with the objectives
to identify spatial distribution of climatic suitability
for grape cultivation using GIS tools and to develop
geo-spatial model to assess climatic suitability for
grape cultivation. During the year following were the
achievements.

The results from the preliminary model were
examined for improvements. Improvements were
identified in criteria used, suitability classes defined
and GIS tools used in the suitability model. Average
monthly minimum temperature criterion was added
with upper limit of minimum temperature suitable for
grape growing. Average annual rainfall criterion was
added to delimit very high and low rainfall areas not
suitable for grape growing. Suitability classes were
readjusted for reclassification of suitability layers.
Processing steps were designed. Data was processed
for implementing the modifications in suitability
model. Raster data on average annual rainfall climatic
parameter was processed to extract data for Indian
region.

Reclassified climatic data layers of suitability
for grape cultivation were developed (i) for modified
criteria for average monthly minimum temperature
for each of twelve months and (ii) for average annual
rainfall data extracted for Indian region.
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Monthly climatic suitability layers were developed
using overlay tool of ARCGIS software for twelve
months. Climatic suitability layers for twelve possible
crop growth periods in a year were redeveloped. Data
layers for regions with high suitability, moderate
suitability, less suitability and no suitability were
obtained using GIS processing tools (Figure 15). Data
layers for period wise suitability for different growing
periods were developed. Data layers for regions with
constraints of high or very low average annual rainfall
were developed for highly suitable, moderately
suitable and less suitable regions. An initial verification
of results was done.

IV. 3R H Gehlgpe HREIUT Adb~ilpl &1 fadr 3ilR enes
IV. DEVELOPMENT AND REFINEMENT OF INTEGRATED PROTECTION TECHNOLOGIES
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ICAR-AMAAS SUB- PROJECT ON
“DEVELOPMENT OF MICROBIAL
FORMULATIONS FOR BIOLOGICAL
CONTROL OF GRAPE DISEASES”

Control of powdery mildew in field by foliar
application of Trichoderma afroharzianum
or Bacillus TL-171 along with sulphur

T afroharzianum was selected as the most
promising for the control of grape powdery mildew
caused by Erysiphe necator based on previous year’s
studies. The aqueous suspension of this isolate was
evaluated in a field trial on Thompson Seedless vines
during fruiting season (October 2016 - March 2017).
In first block, six sprays of sulphur were made during
January - February 2017 at seven-day interval and no
other product was applied throughout the season for
the management of powdery mildew.

In the second block, the 1%, 3 and 5% sulphur
applications were replaced by T. afroharzianum or
Bacillus TL-171. In the third block, no treatment for
powdery mildew was applied. The area under disease
progress curve (AUDPC) in sulphur alone treatment
was 1247.91. By replacing three sulphur applications
with three 7. afroharzianum or Bacillus TL-171
applications, the AUDPC was restricted to 858.30
and 996.20, respectively. The AUDPC was 1539.80
in untreated control. Results show that integration
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Figure 15: Regions of climate suitability for grape cultivation (A) High (B) Moderate (C) Low and (D) No suitability
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of T afroharzianum or Bacillus TL-171 in the
management schedule improved disease control while
reducing sulphur application.

Induction of systemic resistance (ISR)
in Manjri Naveen by soil application of
microorganisms

Application of Trichoderma isolates

The effect of soil drenching with four Trichoderma
isolates, viz. strains 5R, NAIMCC-F-01812,
NAIMCC-F-01951, NAIMCC-F-01769 and their
mixed application (5R + 01812, 01812+ 01951, 01769
+ 01951 and 5R + 01951) for the control of powdery
mildew was studied in a vineyard with variety Manjri
Naveen. Aqueous suspensions of Trichoderma strains
at the concentration of 5x10° spores/ml were applied
below the irrigation drippers at 2 1/vine at seven-day
intervals.

During vegetative season, five drench applications
were made from 6™ June to 2™ July. The vines under
these treatments were given four sulphur and one
potassium spray for the control of powdery mildew
during the season. All Trichoderma treatments showed
lower disease levels as compared to the only fungicide
treated vines. Vines applied with the mixture of
Trichoderma strain SR and NAIMCC-F-01812 showed
significantly lower per cent disease index (PDI) on
leaves as compared to the fungicide treated vines. The
next best treatment was Trichoderma strain SR alone.
Results show that soil applications of Trichoderma
can be useful in improving powdery mildew control
fungicide use.

During fruiting season, five drench applications
were made from 15" November to 14™ December. The
vines under these treatments were given five sulphur,
two contaf and one systhane spray for control of
powdery mildew during the season. The AUDPC in
fungicide control was 1411.84 showing the inefficacy
of fungicides in providing required control of disease.
All Trichoderma treatments, except 01769, enhanced
disease control. Vines applied with the mixture of
Trichoderma strain SR + 01812 showed least AUDPC
on leaves followed by strain SR and 01812 + 01951.

Similar results were obtained on the bunches also.
Results show that soil applications of Trichoderma
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can be useful in inducing systemic resistance and
improving powdery mildew control in vineyards.
The enhanced activities of chitinase, -1,3-glucanase,
peroxidase, polyphenol oxidase enzymes and total
phenols which impart disease resistance in plants
supported the biological observations.

Application of Bacillus isolates

A trial was conducted with four bacillus isolates,
viz. strains TP-232, TL-171, DR-92 and TS-45 and
their mixed application (TP-232 + TL-171, TL-171
+ DR-92, DR-92 + TS-45, TL-171 + TS-45) for the
control of powdery mildew. Aqueous suspensions of
Bacillus at the concentration of 1x10% cfu/ml were
applied through soil drenching at the rate 2 1/vine at 15-
day interval. Treatments were applied and evaluated as
mentioned above in the case of Trichoderma isolates.
All the treatments, restricted development of powdery
mildew as compared to fungicide alone treated vines.
Mixed application of Bacillus strains TP-232 + TL-
171 and DR-92 + TS-45 gave maximum reduction of
the disease followed by application of TL-171. The
activities of chitinase, P-1,3-glucanase, peroxidase,
polyphenol oxidase enzymes and total phenols which
impart disease resistance in plants were higher in
TP-232 + TL-171 and DR-92 + TS-45 treatments
supporting the low disease in these treatments.

During fruiting season, the trials was conducted
as mentioned above and the AUDPC in fungicide
control was 1008.47 showing the inefficacy of
fungicides in providing required control of disease.
Like the vegetative season, all treatments restricted
development of powdery mildew on leaves as
compared to fungicide alone treated vines. Mixed
application of Bacillus strains TP-232 + TL-171
gave maximum reduction of the disease followed
by application of DR-92 + TS-45 and TL-171 alone.
On bunches, too, Bacillus strains TP-232 + TL-171
gave maximum reduction of the disease followed by
application of DR-92 + TS-45 and TL-171.
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Identification of efficient Trichoderma
isolates based on multi-gene analysis

ISR isolates

The phylogenetic position of strains SR,
NAIMCC-F-01769, NAIMCC-F-01951 and
NAIMCC-F-01812 isolates was checked based on
their ITS sequence. Their phylogenetic position was
confirmed by analysis of combined dataset of act,
rpb 2 and tefl sequences of these isolates and the
sequences of authentic 7. asperelloides, T. asperellum
and 7. konmingii strains retrieved from NCBI gene
bank. All isolates were found to belong to the species,
T. asperelloides. The gene sequences of these four
isolates have been deposited in the NCBI database.

Biocontrol isolates

Based on the analysis of combined dataset of act,
rpb 2 and tef1 sequences, the isolate NAIMCC-F-01965
was found to belong to the species, T. asperelloides;
while isolate NAIMCC-F-01938 was found to belong
to the species, T. afroharzianum. The gene sequences
of both the isolates have been deposited in the NCBI
database.

Production of 'Zero' residue grapes

Bio-intensive disease management strategy for
the production of ‘zero residue’ grapes was prepared
and implemented at four locations, three at farmer’s
fields and at this Centre. At Centre and Nasik sites,
the disease incidence was low and the experimental
plots (EP) were given only 4 and 6 sprays respectively
for the control of powdery mildew while the general
practice plots (GPP) received seven sprays. The
disease severity was equal in both plots. At Sangli
site, the EP and GPP were given only two sprays for
the control of powdery mildew and eight and nine
sprays, respectively, for control of downy mildew.
The severity of powdery mildew, downy mildew and
anthracnose diseases were par in both plots. At Junnar-
Narayangaon site, disease incidence was low and the
EP and GPP was given only four sprays for the control
of powdery mildew. The disease severity was equal in
both the plots. Residues if detected were much below
the MRL.
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ICAR-EXTRA MURAL PROJECT ON
“MONITORING OF FUNGICIDE RESISTANCE
IN NATURAL FIELD POPULATIONS OF
PLASMOPARA VITICOLA AND ERYSIPHE
NECATOR IN COMMERCIAL GRAPES”

Fungicide resistance in field isolates of
Erysiphe necator

Sixty natural field isolates of E. necator collected
from Pune, Solapur, Sangli, and Tamil Nadu
were analysed by biological assays for detecting
their sensitivity to azoxystrobin, trifloxystrobin,
myclobutanil, tetraconazole and difenconazole,
fungicides belonging to QOI and DMI group.
Molecular analysis of 29 isolates showed GI143A
mutation confirming development of resistance to Qol
fungicides in 25 isolates, while molecular analysis of 15
selected isolates showed A462T mutation confirming
development of resistance to DMI fungicides. Further
studies are in progress. However, results indicate
urgent need to follow resistance management strategies
incorporating other safer means of powdery mildew
management.

Fungicide resistance in field isolates of
Plasmopara viticola

One hundred and sixty two natural field lesions of
downy mildew collected from Pune, Solapur, Sangli,
and Nasik regions were analysed by biological assays
for detecting their sensitivity to kresoxim methyl,
dimethomorph, cymoxanil, and metalaxyl fungicides
by bioassay. Few isolates showed insensitivity to
all four fungicides, while maximum isolates were
insensitive to one or more fungicides. Very few
isolates were sensitive to all four fungicides. Results
indicate urgent need to follow resistance management
strategies incorporating other safer means of downy
mildew management.

Hyperparasite of Erysiphe necator

A hyperparasitic Lecanicillium (earlier known
as Verticillium) species was isolated from a powdery
mildew colony on Thompson Seedless from ICAR-
NRCG, Pune campus. Inoculum from a pure culture
suppressed powdery mildew growth on leaves and
bunches of Thompson Seedless. The species was
identified as L. antillanum based on ITS, tef-] and
p-Tubulin gene analysis.



WRAIIRT fadlhidr & grsuRdEe

qfe TRRIRE FER, R % S firees
% HEl ¥ I fRT MUl $R g Fge | ufadl W
1. faerhiar i X Fed gQ IR AU F AT s
g&! T &1 gan e sekaat i RE SR ST
foryeror @ emenfi we=m i S @RI

WRd d FIRYY Adbey & SATgafis dg

afieTg 3R fewrerel Wew ¥ THRG 60 . A%l T
% Mok foRersor & qaT =9el § foh @t g TEhieaR
ST g & Tafaa & R &S i wi-3 e
e 1 T2l | TE dAIHA TgA h HERIY, FAlcdh AN
T ¥ AT TERIEIR ST THg o qa -
%1 FHA AT © | I ARl ¥ T I I3 @ 1 TR
Iz v wafsaa (Ffsswa weft) & an smemfen & w0 °
sfifed 78 @ @1 9% WTehieh IR 9RA H SfeaR-faefar sk
TG ARG H STEX-FH N o L g

YFRIA <t wure (Hsn Sogaw
Hoafeyy it fadiepiar) ur srema= 3ilR
IR ¥ THPT UhIpd ydee

Tft TRfEra el o e &, Jorhi A diveh SR -Hiew
W, e, Md, TIHIEE, THHRCR, IqA bl H
Icared foram | B gue I IfeE, Ue-IHR IR
iasfiel R Y| qieRem gEgieEss wenn SR heds
Tlig o e At geek TRk 9| @t gereRt o foTe
Fifraea 32 3T e 3N TSI % THAT Hid & oy
TA-TEIRSHE 36 TohNIcHe I| 35 VS TOe0 37K
iU wlieor W FwRIeTs gfafeen ff @ adfe we
BIESIATEd, i eEgifafiE it fifer gefiemo & fau
GHEHSF & (TR 19)1

12 JIehi o 16TH STRETAT SThu0 forgersor 37 seree
OIS W 38 WSHF & S9mg Foazg &t Aifdper e
# gfe Bt ¥ (R 16)1 12 g & 1678 ARSI SiF
STT5FH SHsioh STeTed H JrafSa Jof shuad257172 - huad
257183 % d&d Sl foRU MU B Smg a9
Yool THSACHofl - CrEEliefl T 1, TSl - Tererefiefl - s,
THARE S -TFd -1, TR - -t7 @
wTohe e fehrer | At 7 23.6-oheft %k HTHR 6
Il T & wATeHe i Iufefa femrh ® (femr 17))

0g0
%e0
ANNUAL REPORT 2016-17  °5
NRCG
Hyperparasite of Plasmopara viticola
Five hyperparasitic Fusarium species were

isolated from downy mildew lesions on grapes
collected from different regions. Inoculum from pure
cultures suppressed downy mildew growth on leaves,
growing towards and coiling around P. viticola. The
species are being characterized based on morphological
and molecular analysis.

Genetic groups of Erysiphe necator in India

Molecular analysis of another 60 E. necator
samples collected from TN and HP showed that all the
isolates belonged to ascospore genetic group and none
belonged to the flag-shoot genetic group. This supports
the earlier detection of only ascospore genetic group
from Maharashtra, Karnataka and Tamil Nadu. These
observations raise questions on how the pathogen
is over-summering in peninsular India and over-
wintering in north India, if it is not surviving in shoot
primordial (dormant buds) or as chasmothecia.

STUDIES ON BACTERIAL LEAF SPOT

(C.0. XANTHOMONAS CAMPESTRIS

PV. VITICOLA) AND ITS INTEGRATED
MANAGEMENT IN GRAPES

From all the infected plant parts, isolates produced
white coloured, circular, mucoid, glistening, convex
colonies on nutrient agar medium. All isolates were
found to be Gram negative, rod shaped and motile. All
isolates were positive for potassium hydroxide test and
catalase test. Oxidase test and L-asparagine test for
sole source of Carbon and Nitrogen for all the isolates
were negative. They also gave negative response
to indole test and urease test but positive for starch
hydrolysis, casein hydrolysis and gelatine liquefaction
(Table 19).

The 16S rDNA sequence analysis of 12 different
isolates and subsequent BLAS analysis confirmed
the pathogen as Xanthomonas campestris pv. viticola
(Figure 16). The 16S rDNA gene sequences of 12
isolates have been deposited in GenBank database
under the accession numbers KX257172 - KX257183.
Indigenous plasmid DNA was isolated from four
isolates NRCG-XCV-Al, NRCG-XCV-AS5, NRCG-
XCV-A6, NRCG-XCV-A7 of X campestris pv.
viticola. All isolates showed presence of only single
plasmid of size around 23.6-kb (Figure 17).
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Table 19. Morphological and biochemical characteristis of X ¢ pv. viticola

. 9./
Sr. no.

1
2

3

10

11

-ve = ThIcH% / Negative, +ve = HehlIcHeh / Positive

Treror/
Test
I ¥/ Gram Staining
Tfesfterar/ Motility

3% e forctaar wewr/ 3% KOH
Solubility test

anfeasst wlieor / Oxidase test
oSt qiET/ Catalase test

wrE iy whievr/ Starch
Hydrolysis test

A gTEgIfaIfi® wiewr/ Casein
Hydrolysis test

forifen gefteror wivegor/

Gelatin liquefaction test

SHTeA 3R ATZ2ISH o THATT | o T

TA-THRA 2%/ L-Asparagine test for

Sole source of Carbon and Nitrogen

3ueid T0&m1/ Indole test
Fiust wdieron/ Urease test

—— Xanthomonas campestris pv. viticola strain ENAS804
Xanthemenas campesiris pv. vitcola straln XCV049
Xanthomonas campestrs py. viticold strain ENA4SE0
Xanthomonas campestris pv. viticola strain XCVO74
Xanthomonas campestris pv. viticola strain ENA45ST
Xanthomonas campestris py. viticola strain ENAJB0S
X.campestris pv. viticola strain NRCG-XCV-AE

72 | x.campestris pv. viticola strain NRCG-XCV-D7
X.campestris pv. viticola strain NRCG-XCV-81
X.campestris py. viticola strain NRCG-XCV-A2
X.campostris pv. viticola strain NRCG-XCV-AT
X.campestris pv. viticola strain NRCG-XCV-A3

1 | X.campestris pv. viticola strain NRCG-XCV-.CT
X.campestris pv. viticola strain NRCG-XCV-ET
Xanthemonas campestris pv. viticola sirain XCV50
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Xanthemonas campestris py. viticola strain ENAJS98
2 _lxsmhammss oryzae pv. oryzae KACC 10331 strain KACCT0331
77 Xoryzae
Xanthemonas campestris strain ATCC 33913
i pv. is strain XCC-DBRU

Xanth is pv. campestris strain TKUT
Xanthomonas arboricola pv. pruni strain BCRCE0481
Xanthamonas arbaricala pv. jugiandis strain NCPPE 411
55| Xanthomanas mefonis strain NCPPB 3434

Xcampestris

— X.theleola

L— x.populi
X.sacchar

67 Khyacinthi
99 X.albilineans
8.

—

= 16: Somiw Foaizy it SfFior H wEdeAes faf

Figure 16: Phylogenetic position of X. campestris pv. viticola
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Appearance
TaTelt, B, L/ Pinkish, small, rods
Tfasfie?/ Motile

o Sl dT8 IcuTfed TASH/ Produced thread like slime

I3 ST T T IeuTed 781/ No purple colour produced
IS o gl 1 3cd1ed/ Produced O, bubbles

STRIEH A T T SFINT o FHIAMHT & SAHIE qH
&7 o1 3cq1ed/ Clear zone produced around bacterial
colony in medium when stained with iodine

HEAH | SFANET 3 il o STHAH HH &

31/ Clear zone produced around bacterial colony in

medium

frifes mem gefiyd/ Liquefied the gelatin medium

ey § s A9 €1/ No turbidity produced in

medium

TSt T =k 3edTed Tal/ No pink colour ring produced

T 3T &/ No colour changed

gfoma /
Result

- Ve

+ ve
+ve

- Ve

+ ve

+ ve

+ ve

+ ve

Fo 17: Sonmigg Fogiy ddt Afewen § wnfle w1 e

Figure 17: Isolation of indigenous plasmid in X. campestris pv. viticola
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Figure 18: Haploid idiogram of male S. barbatum
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CONSORTIUM RESEARCH PROJECT ON
BORERS IN NETWORK MODE

Sex differentiation and chromosomal
evolution in stem borer, Stromatium
barbatum through karyotyping

Karyotyping of S. barbatum revealed that 2n
number of chromosomes were 20 (18 autosomes +
XX) in females and 19 (18 autosomes + X0) in males.
Satellite-chromosomes were found in males and
females. Extra B-chromosome was found in females.
Cytogenetical analysis allowed sexual differentiation in
the species. Also it revealed the events of chromosomal
evolution. The number of chromosomes was conserved
in the species. Occurrence of supernumerary
chromosome was abundant in the female. Evidences of
translocation and uncommon pairing behaviour were
also encountered during the study. Such events may be
responsible for species evolution.

Transcriptome analysis for identification
of genes/proteins involved in cellulose
degradation

Midguts of identified S. barbatum grubs were
harvested. Protocol for RNA extraction from midgut
was standardized. RNA was extracted from pooled
samples and sent to service provider for RNA
sequencing. A total of 45,006,669 reads were obtained
RNAseq data was subjected to denovo assembly. A
total of 42875 transcripts belonging to insect and 12
transcripts belonging to bacteria were obtained. The
length of longest transcript was 25953 bp. 24517
transcripts had a FPKM value more than 1. Detailed
analysis of transcriptome data is in progress.

[ sat. Chromosome [ Long arm

Il Centromere Shortarm

Total chromosome length (pm)

1 2 3 4 5 6 7 8 9 10
Chromosome Pair Number
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Figure 19: Haploid idiogram of female S. barbatum
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MANAGEMENT OF STEM BORER IN GRAPES

Surveys were conducted to find out the species
diversity and extent of damage of stem borers in
vineyards at Sangli and Nasik districts. A new stem borer
species was found infesting vineyard at Sangli showing
symptoms similar to previously
reported stem borer, belonging
to Family Cossidae, in grapes
(Figure 20).

Field evaluation
of Beauveria bassiana,
Metarhizium anisopliae and
petrol at farmers’ vineyard at
Pimpalgaon, Nashik resulted
in 80 per cent reduction of
live stem borer holes in petrol
as compared to 60 per cent in
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Figure 20. New stem borer species recorded in Miraj (Sangli)

Beauveria bassiana, 40 per
cent in Metarhizium anisopliae
and none in untreated control at
one month after treatment.

Chlorpyrifos 20EC @ 2.0 ml/l,

A-cyhalothrin 5 CS @ 0.5 ml/l and cyantraniliprole 10
OD @0.7 ml/l water were found effective in causing
more than 93 per cent mortality of eggs of Stromatium
barbatum.

Different artificial diets, i.e., wet bloating paper,
live crushed grapevine stem, live crushed grapevine
stem+ added nutrients were evaluated for new
lepidopteran stem borer species. The stem borer
could complete life cycle only in wet boating paper
treatments. Larvae which were fed on other treatments
could not survive for more than 15 days.

MULTI-PRONGED STRATEGIES FOR THE
MANAGEMENT OF MEALYBUG IN GRAPES

Insect and mite pest risk assessment and advisory
system was field evaluated for foundation pruning
2016 and fruit pruning 2016-17.

It resulted in equal protection against thrips,
mealybugs, leathoppers, flea beetle, red spider mites
and caterpillars in both automated-advisory and expert
advice plot with equal number of sprays in both the
plots during fruit pruning. The number of sprays were
also same (12 sprays) during fruit pruning.
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W Advisory plot

MeanzSE

9% mealybug % thrips
infected scarred
bunches/vine berries/bunch

I Farmer practice plot

No. of % curled % caterpillar
mites/leaf leaves/shoot damaged
due to jassid leaves/shoot
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Figure 21: Comparison of advisory and farmer's practice based control of insects and mites

IR ¥ A a1t hie b gaYH' WX
AT BrRipY

IR Hicfiem depiforniang feged & el @ firet 10
qETSial § arsiial etk M (SisiiEl) w1 aifers
Sl HIgh! THETE el g1 Ushidd feRAT TET| WiEl
ST SFTeaIdtsTifeh Hiehian i Tek TiehaIed! Tiieiss
B TR SIS arsaefiel geTt o Wi STTRNT, aTs-2efd
ATABFIII T ITAN ek 3Tkt foham | wftomm
FaTd & Toh Shaet UTa gewsta o e SFuta wigaar
G, Se STeHIeAT, RwrIRRT  aragd,
HTESHIsTA R SRH T SR g SRMEfRfEed, T.
St % FIER i T &1 B IR W TeRd Bl

Frusiiel A o o @lea e SH SAgE
tfire, fomifm, 4-fenfdy aowgs, TR, SieH,
Tresfrenfie wae 3t srwcfisnfs e #
TEa S -THTH /TAuE g il TS| Sigad STvHe
fra, werEersEg  TEgl, AEweeia Ry
¥ fomfa e arwsfier Wis[g 9 WuAsE ufie had
FHIGRET T § HSE ol

OUTREACH PROGRAMME ON
"MANAGEMENT OF SUCKING PESTS IN
GRAPES"

Volatile organic compounds (VOCs) from 10
bacteria isolated from honeydew of grape mealybug,
Maconellicoccus hirsutus were collected by solid
phase micro extraction head space sampling technique.
The attractiveness of these bacterial volatiles to
gravid females of Anagyrus dactylopii, a potent
parasitoid of mealybug was assessed using a dual-
arm glass Y-tube olfactometer. The results revealed
that the VOCs from only five bacteria viz, Kocuria
rosea, Bacillus oceanisediminis, Staphyllococcus
pasteuri, Microbacterium testaceum and Pesudomonas
oryzihabitans could effectively induce behavioural
manipulations in 4. dactylopii.

Seven active principles of volatile compounds
viz., propanoic acid, limonene, 4-Thiouridine sulphide,
tetradecane, dodecane, hepetadecedynoic acid and
octadecenynoic acid were identified using GC-MS/
MS. Limonen was common constitute of volatiles from
Bacillus oceanisediminis, Staphyllococcus pasteuri
and Microbacterium testaceum. Propanoic acid was
present only in Kocuria rosea.
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IDENTIFICATION AND EVALUATION OF
p-GLUCOSIDASE PRODUCING YEAST
STRAINS AND ITS IMPACT ON WINE
QUALITY

Effect of yeast strains on aroma compounds
in wines

Two yeast strains, VSI-1106 and SPR, were found
positive to B-glucosidase activities during study of last
year. The Cabernet Sauvignon and Sauvignon Blanc
grapes were inoculated with these yeast strains and
comparative evaluation was done with a commercial
yeast strain i.e. SPW.

Estimation of B-glucosidase activities

Permeabilized cell assay was followed to quantify
B-glucosidase activities in positive yeast strains namely
SPR and VSI 1106. More B-glucosidase activity was
recorded in VSI 1106 (0.050 pmol ONPG/min) strain
than SPR (0.044 pmol ONPG/min).

Effect of pH and sugar levels on yeast
growth on sugar solution

Different pH levels (3.4, 3.8 and 4.2) and sugar
concs. (20, 24 and 28 per cent) were used to evaluate
fermentation efficiency. The growth of SPR was found
better in different combinations.

WINERY BY-PRODUCTS UTILIZATION FOR
VALUE ADDITION IN FOOD PRODUCTS

Evaluation of wine leeses

Processed fine wine leeses obtained from second
racking of 10 varietal wines were evaluated based
on functional and nutritional properties. Maximum
total phenolic content (93.60 mg/g) was noted in Petit
Verdot while minimum was in Cabernet Sauvignon
(10.40 mg/g). However, lees of Cabernet Sauvignon
was recorded with maximum tannins (11.98 mg/g) and
anthocyanins (840 mg/g).
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Evaluation of different types of pomace
powders

The processed pomaces of 13 different grapes
like red wines, white wines and juice varieties
were evaluated for their nutritional and functional
properties. The data in table 20 indicated that higher
levels of phenolics, tannins, anthocyanins and colour
intensity were recorded in pomaces collected from
red grape varieties than white wine grapes. Pomace
obtained from Medika had the highest content of
phenolics, tannins, proteins, anthocyanins and colour
intensity.

arferet 20: fafts yR & TR & dIvUT 3R FRITHS 0T

Table 20: Nutritional and functional properties of different types of pomaces

forem e EARR eicic)
Varieties (Fam/m)  (Fwm/am)  (3n/1003)

Phenol Tannins Protein

(mg/g)  (mg/g)  (g/100g)
Sauvignon Blanc 18.46 18.89 7.55
Grewurztraminer 20.43 20.83 7.06
Merlot 25.16 21.11 5.73
Caladoc 28.01 21.03 7.12
Cabernet Franc 28.57 27.92 7.04
g:sjf;‘in 2621 23.68 7.23
Petit Verdot 20.52 22.85 6.38
Cinsaut 21.22 21.08 6.62
Tempranillo 19.36 19.23 5.50
Grenache 17.77 18.43 5.86
Nillucio 25.89 24.80 12.01
Syrah 28.45 25.71 14.27
Medika 44.01 39.61 19.52
C.D. at 5% 2.883 2.994 0.824

wEiEEge  UUWEGE  heiRdde @ Ao

(m/100m)  (Fmn/fwm)  (Fmnm/am) Colour

Carbohydrate  Anthocynins  Antioxidant  intensity

(g/100g) (mg/kg) mg/g
(DPPH assay)

24.51 1.88 292.01 8.05
14.88 1.34 284.01 9.75
13.39 9.31 289.18 22.49
11.34 26.46 290.68 17.73
13.29 9.25 296.33 28.95
12.70 19.70 290.26 31.54
11.69 31.11 269.22 29.04
9.12 7.89 290.51 30.66
12.03 14.34 291.68 32.48
11.62 10.80 292.28 17.97
13.60 14.56 288.66 23.76
8.56 28.41 295.21 32.93
16.39 78.39 294.26 40.79
2.620 0.695 N/A 1.998
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Effect of different pomace powders on
properties of cookies

Based on the results of last year, the cookies were
prepared by addiition of 15% pomace powder obtained
from different grape varieites. Significant effects were
noted in anthocyanins, phenols and tannin contents
of cookies while antioxidant activities were found
significantly at par when different types of pomace
powder were added in cookies (Table 21).

The prepared cookies were evaluated for sensory
properties by organoleptic test and data was collected
on texture, mouth sensation, aroma and taste. Cookies
made by adding Medika pomace registered maximum
score in colour, while overall acceptability was
maximum in Sauvignon Blanc followed by Cabernet
Sauvignon.

arferat 21: faffsr W9 & J9¥ UISSI | 9t $bioT & BRITCHS 0T

Table 21: Functional properties of cookies affected by different sources of pomace powder

veEmesf (/) T (fmm/mm) 2= (fmn/m)  odienemdise (faom/am)

= foren
Source Varieties Anthocyanins
(mg/kg)
Sauvignon Blanc 0.58
Grewortzamer 0.69
Merlot 2.59
Caladoc 18.42
Cabernet Franc 3.48
Cabernet Sauvignon 10.21
Petit Verdot 22.21
Cinsaut 1.52
Tempranillo 12.72
Grenache 3.22
Nillucio 5.21
Syrah 14.43
Medika 56.34
C.D. at 5% 3.682

Phenols Tannins Antioxidant (mg/g)
(mg/g) (mg/g) DPPH assay
0.82 0.86 225.55
0.70 0.76 221.25
1.00 1.15 223.05
0.65 0.85 220.35
0.82 0.94 219.65
1.39 1.35 224.15
0.71 0.63 222.65
1.09 1.23 223.25
0.69 0.68 219.65
0.74 0.79 223.85
1.02 1.01 220.40
0.79 0.98 221.65
0.99 0.99 225.20
0.182 0.178 NS
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Effect of pasteurization temperature on
Medika juice quality

The Medika grape juice was subjected
pasteurisation at 80°C for 15 seconds and filled in
autoclaved bottles. Another set was filled in non-
autoclaved bottles. Bottles were stored at room
temperature for 12 months. The data on phenols,
tannins, anthocyanins, carbohydrates, proteins and
colour intensity were recorded at regular intervals.
Degradation in different parameters was observed
(table 22). Up to storage of 4 months, non-significant
change in colour intensity was recorded. Sensory
evaluation revealed acceptability of stored juice.
No microbes were found when juice was stored in
autoclaved bottles while bacterial and yeast counts
were noted in juice stored in non-autoclaved bottles.

qrferspT 22: AfSHT S & UG HIUCUST UR HSRUT BT THTT

Table 22: Effect of storage on quality parameters of Medika juice

Herur sEfy fere AT C] voETshE HEATRTEIE it a1 frerar
Storage (fmn/foet)  (Torom /frett) (fmr/=t)  (av/100 foeft)  (Fomm/am) Colour
duration Phenols Tannins Anthocynins  Carbohydrate Protein intensity

(mg/ml) (mg/ml) (mg/l) (2/100 ml) (mg/g) (%)

Initial 1.77 1.87 4551 26.84 2.77 7.5

1t Month 1.03 1.18 22.55 27.85 1.82 7.39

2 Month 1.06 1.12 20.54 24.89 1.80 7.17

31 Month 0.92 1.03 16.96 23.75 1.62 7.03

4% Month 0.87 0.91 12.31 24.60 121 7.01

5 Month 0.68 0.75 11.41 23.87 1.16 6.75

6™ Month 0.70 0.74 9.73 23.09 1.11 6.58

CD at 5% 0.106 0.085 2.095 1.446 0.103 0.453

cv 5.975 4.403 5.966 3.273 3.553 3.644

faperfiter &1 UraTT § GUR & fY wwer  STUDIES ON PRE-HARVEST AND DRYING
. CONDITIONS TO IMPROVE QUALITY OF
~qd 3R grsp aRFRUFET R 3reaa= RAISINS

el HIEH 2015-16 % R, Tohaml o sfi=i d ur=
T AUTa IR IR g TR (e amredt), T 3R
I (e FraTgy) iR TneAnEisieg, qor § <) foret
g o mnfurer =, ofeee deed, 2T ol 3R R J

During fruiting season 2015-16, different
gibberellic acid treatments (Table 23) were given in
farmer’s field at five locations i.e. Umdi and Subhash
Nagar (Dist. Sangli,), Nagansur and Ugadi (Dist.
Solapur) and MRDBS, Pune in four varieties viz.,
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Manik Chaman, Thompson Seedless, 2A clone and
Sonaka to study the effect of GA, on raisin yield and
quality. Raisins were prepared from grapes obtained
from these experiments and data on raisin recovery
and quality were collected and analyzed.

arforeT 23: ﬁmﬁa?mﬂﬁﬁﬁvﬂqﬁﬁngﬁrﬁa?w

Table 23: Details of GA, treatments in farmer’s field

ITER feraRur / Details
Treatment
a1/ Tl No GA, application/ control
2/ 12 GA, (10ppm) application for rachis elongation at pre-bloom stage
23/ T3 GA, (15ppm) application at pre-bloom stage and flowering
24/ T4 GA, (15ppm) application at pre-bloom stage, flowering and after setting for increase in size
GA, (25ppm) application at pre-bloom stage and after setting for increase in size. (only for Thompson
&5/ TS
seedless and 2 A clone)
fherfaer wrfea Raisin recovery

THAREETE, YO R gUINTR § O,
THARESTH, qU1 | oiReH Hieerd 3R IME # 20 FadH
& forarferer e ot e, ST sk @1efsh G Te Wre TR0 39
Tl W 3 e & fepfirr wifed & Sw=m &1 & 3w
A5 T dgd W TS| U TSl % IREdin fageror
o, TTfoTes w9 3R\ & TRt wiftd w STem
JuTd @St foRar | 3 TRt it fermfie wifeq § Iwmmw
1 ¥ A4 T A g T 2 39 oo, afmEd Heo™
7 feufd x ITER TR Y9G ¢@n T Ud gu 6 A4 qen
FIANTR | &2 3R A3 4 3= fopwfirer wifeq gt 6t T8
(aferert 24)|

& 3R wafofa fherfaer &1 srqua

auft foreri T Toft Tl W ST, TR 1 =L AR
T fepmTfireT ST T Heeaqul SWTE TSl ST, IER
T R & ferwifirer % orquTa ® et qon wafvly feRmirer
% I | Jrg T3 Tt avft Tt 3 fafirm weR %
3AFH geidta foru, foheg uehfa stmehel & areufn wwma
forgeror &, frpor < gt Sfie, swela S § 'l
forwTftrer =T oW STqUTA <@ T

GA, treatments had significant effects on raisin
recovery in Sonaka at MRDBS, Pune and Subhash
Nagar; Thompson Seedless at MRDBS, Pune; and
2A Clone at Ugadi. Raisin recovery increased from
T1 to TS in these varieties at respective locations. In
two-way analyses of pooled data, Manik Chaman and
Sonaka exhibited treatment effect on raisin recovery.
Raisin recovery went on increasing from T1 to T4 in
these varieties. On the contrary, Thompson Seedless
displayed location x treatment interaction with higher
raisin recovery in T4 at Pune and T2 and T3 at Subhash
Nagar (Table 24).

Proportion of green and golden raisins

GA, treatments had significant effect on
proportion of green and golden raisins in all varieties
and at all locations. Invariably GA, treatment reduced
proportion of green raisins and increased proportion
of golden raisins. In two-way analyses of pooled
data, although all varieties exhibited various types of
interactions, the proportion of green raisins was lower
in GA, treated grapes as compared to control.
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Table 24: Effect of GA; application on raisin recovery (%) of four varieties at four locations

IUER rfuTeR =rm/
Treatment Manik Chaman
Umadi  Nagansur Ugadi Nagansur
(Sangli)  (Solapur)  (Solapur)  (Solapur)
31/ T1 31.19 32.07 31.95 32.24
32/ T2 31.42 33.53 32.45 31.93
33/ T3 33.14 34.46 33.88 30.63
34/ T4 35.14 34.53 34.03 35.69
&5/ T5 - - - -
i€t/ CD (0.05) NS NS NS NS
et/ CV (%) 8.14 7.50 5.82 8.64
ITRI I hA BT

TfEsr qUEE W R AtHEE Head 3R TR
ST 6T Y5 TSI | IS T1efeh Tt A 91| TTetifer,
ITER A1 A ofgee Head R 3 fed veat g@ (o 22).

0%0
0.0.0.
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NRm(i;.IG
HTeRT/ Uiae |,/ 2T FeA )/
Sonaka Thompson 2A Clone
Seedless
MRDBS  Subhash ~ MRDBS  Subhash Ugadi
(Pune) nagar (Pune) nagar (Solapur)
(Sangli) (Sangli)
32.10 28.91 30.03 32.60 29.14
29.94 30.97 30.09 33.11 29.54
32.78 31.99 28.68 32.50 30.11
34.69 33.90 31.23 33.94 31.59
- - 32.31 33.90 32.06
2.20 1.45 2.15 NS 1.69
4.19 2.84 4.519 4.29 3.56

Drying kinetics of grapes

There was no statistically significant difference
on drying kinetics of Thomson Seedless and Sonaka
grapes at ambient temperatures. However, Thompson
Seedless grapes from T1 treatment dried 3 days earlier
(Figure 22).
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Figure 22: Drying kinetics of Thompson Seedless and Sonaka grapes at ambient temperature
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Table 25: Different conditions in drying chambers

Modification of existing grape drying
structure at Centre

The existing grape drying shed was modified to
create four drying chambers with different drying
conditions as given in Table 25 and shown in figure 23.

During the review meeting in October 2016 by the
expert committee it was decided to continue the study
only on two varieties viz. Thompson Seedless and
Manik Chaman at one location (Subhash Nagar, Distt.
Sangli) and the grapes may be dried under 4 drying
conditions. Accordingly, experiment was conducted
during 2016-17 fruiting season. At maturity, field data
(yield, no. of bunches/vine, Bunch weight, °Brix) were
collected in March 2017 and grapes were brought to
the Centre for recording berry data and subsequent
drying at four different drying temperatures and
humidity. Data analysis is in progress.

SEr aEE ("R) AU ATGAT
Chamber Temperature (°C) Relative Humidity %
Chamber 1 35-40 25
Chamber 2 35-38 35-40%
Chamber 3 25-30 70-80
Chamber 4 Ambient conditions

Chamber 1

ot 23: S oA @
Figure 23: Modified drying structures
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PHYTOCHEMICAL PROFILING AND
DEVELOPMENT OF NUTRACEUTICALS AND
VALUE ADDED PRODUCTS FROM GRAPES

Comparative profiling of 25 coloured
grape cultivars

Metabolite profiling of 25 coloured grape cultivars
was done by using high resolution LC-MS (UHPLC-
Orbitrap). Different anthocyanins were detected from the
data by using anthocyanin mass spectral library which
was developed in house. Principle component analysis
of mass data and cluster analysis of anthocyanin data
grouped the 25 coloured grape cultivars into 3 major
clusters as shown in the figure 24. Antioxidant activity of
these cultivars was also estimated by spectrophotometric
assays; ABTS and DPPH. The study showed that the
variety Medika has high antioxidant activity comparable
to other hybrids like Pusa NavrangxRed Globe, E/5/4 and
Rubi Red.

Blagk Seslless, Red Gala, Tany-Kuzy, Kishmish Chernyed I

| Madiles, 54, ES, Abea b | |

Neagra l—-— o I |
L J" I /-"_"-\\ Labwusca sp. 3
. - S TLA1.1 ¢m‘
I i l" I I Ammher s...] M '{".'Inf
b8

/A5

Tanmat, Arki2, Labrwsrs gp. 1, Rlack
MMaseat, Labrwits sp. 2, E- S5X108

.34
a :
( L )-HI rm.m::::;:unl
4
3L/
) Fx X %] T

Lo

fom: 24 TR foFe % Terdiense TS @ iy
Figure 24: PCA of metabolite data of 25 grape cultivars
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T 3R fiefia wafeam o1 ame faftr g st T
T fafie fem 1.2, 6.3 3R 7.4 S0 wES: WG

Anthocyanin capsule for use as a
nutraceutical

Anthocyanin capsule formulation was developed
from pure anthocyanin extract of grape as a dietary
supplement for humans. Anthocyanin was encapsulated
in Maltodextrin and Gum Arabica, and release kinetics
was studied as per the standard procedures. Three
different pH, viz. 1.2, 6.3 and 7.4 mimicking the human
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stomach, intestine and neutral pH, respectively were
used to study the release kinetics. The anthocyanin
was released quickly at stomach pH (1.2), suggesting
that the capsules will release the anthocyanin in the
stomach and be available to the body.

VI. 3R 3R 3% TRPHd ScUTGH A WTeT [RET
VI. FOOD SAFETY IN GRAPES AND ITS PROCESSED PRODUCTS
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STUDIES ON DISSIPATION RATE OF NEW
GENERATION PESTICIDES WITH REFERENCE
TO CHANGING MRLs

In grape

Dissipation of Fluxapyroxad +
Pyraclostrobin, Metrafenone and
Fluopyram + Tebuconazole in grape

A field study was conducted to evaluate dissipation
kinetics and pre-harvest interval (PHI) of Fluxapyroxad
+ Pyraclostrobin (combination), Metrafenone, and
Fluopyram + Tebuconazole (combination) in grapes.
Residues of all these chemicals followed a 18+1*
order rate kinetics. The pre-harvest intervals (PHI)
of Fluxapyroxad+ Pyraclostrobin (combination),
Metrafenone and Fluopyram + Tebuconazole
(combination) were 60, 22 and 60 days, respectively.

In other crops

Dissipation of Propargite and Bifenthrin in
okra and tomato

A field study was conducted at different geographic
locations of UP (Varanasi), Karnataka, Odisha,
Uttarakhand (Pantnagar) to evaluate dissipation
kinetics and pre-harvest interval for Propargite 50% +
Bifenthrin 5% SE in okra and tomato. The pre-harvest
interval (PHI) of propargite + bifenthrin was 7 days at
all the locations in okra. For tomato, the PHI was 7
days for Varanasi and Odisha, 8.5 days for Karnataka,
and 8 days for Pantnagar.

Harvest time pesticide residue evaluation
in paddy

The terminal residues of propanil, pendimethalin
and pyrazosulfuron ethyl when applied as a part of
weed management schedule were found below limit of
quantification in paddy at harvest.
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Evaluate processing factor for grape
processed products (Wine and Juice)

Processing  factors were evaluated for
Carbendazim, Picoxystrobin, Emamectin Benzoate and
Methomyl while processing grape berries to wine and
juice. The processing factor ranged between 0.16 to
0.85 for Carbendazim, 0.04 to 0.09 for Picoxystrobin;
0.045 to 0.17 for Emamectin benzoate; 0.004 to 0.11
for methomyl. This indicates overall reduction in
residue loads as a consequence of the processing
treatments, viz. juice and wine making.

Monitoring of domestic grape samples

For risk assessment purposes and development
of package of practices for production of residue-free
grapes, several grape samples for domestic market
were screened in collaboration with Maharashtra
Rajya Draksha Bagayatdar Sangha (MRDBS), Pune. A
total of 34 grape samples were analysed for pesticide
residues, and out of these 21 samples were compliant
with the EU and FSSAI MRLs. Residues above EU-
MRL were found in the remaining 13 grape samples.
The detected pesticides in the MRL non-compliant
grape samples included Chlorfenpyr, Hexaconazole,
Acephate,  Chlormequat  (CCC), Flusilazole,
Carbendazim, Dichorovos, Kresoxym-methyl,
Chlorpyrifos, and Fenpropathrin.

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

A QuEChERS based extraction method was
optimized and validated for multiresidue analysis
of 83 pesticides in chilli powder using liquid
chromatography mass spectrometry (LC-MS/MS). The
proposed method considers 2 g of dried chilli powder
with 1 g florosil, followed by soaking in 8 mL distilled
water for 30 min, and extraction using acetonitrile. The
optimized clean-up combination included 25 mg/ml
primary secondary amine (PSA), 25 mg/ml C , 10 mg/
mL GCB and 150 MgSO, mg/ml. An aliquot (1 ml)
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was evaporated under gentle flow of nitrogen, and
the residues were reconstituted in 1 ml of methanol
water (1:1) and analyzed by LC-MS/MS. The method
was validated in as per DG-SANTE/11945/2015
guidelines. The method has potential for regulatory
and commercial applications.

A rapid method for the analysis of pesticide residues
in cumin matrix was optimized on LC-MS/MS. The
proposed method recommends soaking of 2 g of dried
cumin powder in 8 mL dmpound istilled water for 30
min, followed by extraction with acetonitrile and phase
separation through addition of magnesium sulphate and
sodium chloride. The extract was cleaned by dispersive
solid phase extraction (d-SPE) and finally estimated for
the target residues. The method was validated in as per
DG-SANTE/11945/2015 guidelines.

Taro and tuber crops

A buffered ethyl acetate extraction method has
been developed for simultancous analysis of 225
agrochemicals by LC-MS/MS and 50 agrochemicals
by GC-MS/MS in taro and other tuber crop vegetables.
In brief, the extraction procedure involves extraction of
homogenized samples with ethyl acetate, followed by
clean-up with 25 mg primary secondary amine per mL
of extract. The final determinations of the residues were
carried out by LC-MS/MS and GC-MS/MS. The limit
of quantification (LOQ) for most of the compounds
were <10.0 ng/g and recoveries were within 70-120%
with associated relative standard deviations (RSDs)
below 20%. The performance of the method was also
evaluated in other tuber root vegetables viz. yam, sweet
potato, potato, and sago at 10 ng/g level and was found
satisfactory.
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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 (RMP) for controlling agrochemical residues
in table grapes for export to the European Union (EU)
countries. The guidelines for the RMP for export of
table grapes to the EU countries were updated for 2016-
17. In this season, 38044 grape farms were registered
for export with the State Governments. A list of
44 pesticides, with label claim with the CIB&RC
was recommended, and 191 pesticides (plus their
metabolites and isomers of toxicological significance)
were monitored in all export samples. Standard
operating procedures (SOPs) were harmonized for all
the nominated laboratories on grape for multi-residue
and single residue analysis of pesticides and other
contaminants.

The sample test reports from the nominated
laboratories for failed samples where pesticides
residues exceeded the MRL were scrutinized
thoroughly and if satisfied, the internal alerts were
issued for rejecting the consignments for export to
the European Union countries. The laboratories were
time to time advised on probable false detection of
pesticides and thereby asked to reconfirm the reports.
During 2016-17, 722 effective Internal Alerts were
issued on the basis of the failed sample test reports
from the nominated laboratories which accounted for
6.62% sample failures.
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Assessment of nominated laboratories

Inspection and assessment of the nominated
laboratories was carried out to assess the analytical
capability and preparedness of the APEDA-nominated
laboratories located in Mumbai, Hyderabad, Chennai,
Pune, Nasik, Bangalore, and Cochin. Inspections were
carried out before the onset of the grape season i.e.
during November-December 2016 and then during
the grape season i.e. January-March 2017. During
inspection, the capabilities of the laboratories were
assessed and improvements were suggested through
on-site teaching and guidance.

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

Five per cent samples from pack-houses, farms and
nominated laboratories were analyzed for confirmatory
testing at the National Referral Laboratory (NRL).
All the samples complied with the test results of the
nominated laboratories. During 2016-17, more than
450 samples were retested at the NRL for conformity
testing.

Residue monitoring Plan in other crops

Lists of chemicals for monitoring in green chilli
(142 chemicals) for export to Saudi Arabia, in curry
leaves (141 chemicals), okra (168 chemicals) and
pomegranate (184 chemicals) for export to Europe
have been finalized and communicated to APEDA.

VALIDATION OF DUS DESCRIPTORS FOR
INDIAN GRAPES (VITIS spp.) (PPVFRA)

Total 61 reference varieties grafted on Dogridge
rootstock were trained on Y trellises. Among these, 14
varieties reached to fruiting stage during 2016-17.

All varieties were observed for vegetative traits.
Workshop was organized on 26" October, 2016 to
sensitize the grape growers/applicants for variety
registration through DUS testing. Correspondence
with Protection of Plant Variety and Farmer’s Right
Authority for conduct of on-site DUS testing for
institute variety “Medika” and 4 farmer’s variety. One
grape grower “Mr. Waykar” was guided for filing the
application for registration of the grape variety.
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On-site DUS testing of different grape varieties of
grape growers in Maharashtra as well as ICAR-NRCG
was conducted by DUS Expert Committee constituted
by PPV & FRA and comprising of Dr. Vikramaditya
Pandey, Principal Scientist, (HS) Division of
Horticulture, KAB II, ICAR, New Delhi and Dr. J.
M. Khilari, Former President, MRDBS, Pune during
3-6" March 2017. The committee inspected the onsite
performance of the following candidate varieties
at four locations (Table 26). This DUS visit was
coordinated by Dr. D N Gawande.

aiferet 26: fawst WY gRT W T U&= o1 f{avor

Table 26: Details of fields visited by expert committee

Applicant Genotype / Variety

ICAR-NRCG, Pune Medika

Dattatray N. Kale Nanasaheb Purple Seedless
New Sonaka Seedless
Sarita Purple Seedless

Sudhakar B. Kshirsagar Sudhakar Seedless

Haribhau M. Waykar Jay Seedless

e @t & forg Rere dART &1

STANT - A1 d 9afa 3FR & Irm
& forg &w e (gagsiigwet gRr
fa qifee)
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ToTerT § R o foq Temfeh o sremft aiad-siierdr
YeeH o T Srenfiferst ST fagrat =l i Icared o asft
TR © THIFHA TR ST 21 ST 1 & H @ g,
Y R FEeRTial fawm, =3 fooeht o oidia AeeHioE
TER wEA AR FE (THOAEEE) % g #
gfEeHT it e feger 2015 § i T

e 9 SN Aufd UM T, AR @d &)
3R T TR W 1w & Fd (qeEia fwe) & o

Application Site of DUS testing
No.
REG/2015/810 ICAR-NRC for Grapes, Pune
REG/2015/127 At post — Nanaj, Taluka and District-
REG/2015/128  OlPur
REG/2015/129
REG/2016/1768 At — Shivadi, Post — Ugaon, Taluka —
Niphad, District- Nashik, 422304

REG/2016/1378 At post — Gunjal wadi (Aarvi), Taluka —

Junnar, District- Pune

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

Remote sensing is a valuable tool for vineyard
managers to assess several aspects of their viticultural
operation. It is a step towards precision farming where
technologies and principles to manage spatial and
temporal variability associated with all aspects of
agricultural production for the purpose of improving
crop performance and environmental quality is
integrated. Keeping above in mind, a project was
initiated in December 2015 in collaboration with
Mahalanobis National Crop Forecast Centre (MNCFC)
under Dept. of Agriculture and Cooperation, New
Delhi.

The study was conducted in Karsul (Tal
Niphad) in Nasik at three levels namely Village level,
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Contiguous farm level and farm level. Initially, Ground
Truth (GT) information was collected in October 2016
in 5 taluks of Nasik (Dindori, Chandwad, Niphad,
Deola and Baglan) as well as in Karsul village (Figure
25 and 26). Ground truth information aids in grape
identification through satellite imagery. Soil, plant and
other ancillary parameters were collected during April
2016 to March 2017 coinciding with grape growth
stages from fruit pruning till harvest.
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Figure 26: Ground truth data collected in 5 taluks of Nasik

In the studies on soil variability at field level, 36
soil samples (in 3 replicates) were collected from 2
adjacent grape growing farms in Karsul village and
analysed for their fertility parameters. The values of
these parameters were interpolated through kriging to
prepare spatial maps and give site-specific fertilizer
recommendations for optimum crop production
with judicious resource use. The available N is low
in both the fields and requires application of 100%
recommended fertilizer dose of nitrogen. Similarly,
one field had uniformly medium Zn content requiring
75% of recommended fertilizer dose whereas the other
had uniformly low Zn content requiring 100% of
recommended fertilizer dose, even though both fields
were located adjacently. Potassium contents were
highly heterogeneous in both the fields and the site
specific dosages of recommended fertilizer will differ
between the fields. Available phosphorus content was
medium in rating.

Grape area mapping was carried out in Karsul
(Tal. Niphad, Nasik) using single date Sentinel-2a (11
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Figure 27: Classified grape area of Karsul and reference image
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December 2016) imagery (10m resolution) (Figure 27).
For entire Nasik area, grape area mapping was carried
out using Single date Landsat OLI-8 (20 December
2015) imagery (30m resolution) (Figure 28). These
dates were chosen as they coincide with the time of
maximum canopy cover of grapes in contrast to other
crops, during the same time. The grape classified map
was generated by selecting appropriate grape classes
as per ground truth.

Classified Grage area of Masik district

Raferenis Image: 10 Dec 1015 Landiat OL &

fot 28: Tk 1 fieha ST &Rt 3R weH Bfa

Figure 28: Classified grape area of Nasik and reference image

In case of Nasik, the grape area was 56.88
thousand ha which was quite near to the estimated area
of 56.23 thousand ha as per HAPIS (Horticulture Area
Production Information System) 2015-16.

Temporal NDVI profiles of grapes were generated
by stacking Landsat 8/OLI NDVI data of 2013-14,
2014-15 and 2015-16 for identification and phenology
mapping of grape vines in Karsul village, Niphad
block, Nasik. Grape classified map was generated
by selecting appropriate grape classes as per ground
truth and temporal profile of grapes (Figure 29). The
vineyards could be segregated into young orchard
and September, October and November fruit pruned
vineyards. Data on foundation pruned vineyards could
not be captured as period from May to September is
under cloud cover.
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NUTRITIONAL QUALITY AND SAFETY
EVALUATION OF COMMON PROCESSED
PRODUCTS OF GRAPE (FUNDED BY FSSAI)

This project was initiated in December 2016 with
the following objectives (i) to determine nutritional
qualities of processed products and (ii) to standardize
food safety of processed products with respect to food
contaminants like pesticide residues, mycotoxins and
heavy metals. Survey was conducted in Nashik, Sangli,
Solapur, Pune and Bijapur districts for collecting raisin
samples from 10 farmers in each district as proposed in
the study. Protocols for nutritional profiling of raisins,
wine and grape seed oil are being finalized.

INTELLECTUAL PROPERTY MANAGEMENT
AND TRANSFER / COMMERCIALIZATION OF
AGRICULTURAL TECHNOLOGY (FUNDED
UNDER NAIP)

During the year correspondence was done to
remove discrepancies in copyright applications. Four
new applications were sent for the registration of
copyright. Five TR-1 application forms for registration
of NRCG’s logo as trademark under five classes of
products and services were sent to trademark office,
Mumbai. ITMC meeting was organized on 4" August
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2016. During the meeting it was decided to hire
TIFAC empanelled firm for patent search and drafting
and filing of patent application for three prospective
inventions. A seminar on °‘IP Awareness’ by M/s
Legasis Services Pvt. Ltd. Pune. was organized on 8"
November 2016.

COMPLETED PROJECTS

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

Grape, although an irrigated crop, has a high risk
of yield reduction and even losing the crop due to
extreme weather events. Development of a Decision
support system (Web and mobile based) will improve
the farmer’s ability to take crucial management
decisions keeping the economics and long term
prospects of the standing crop.

It is a multi-institutional project in a public-private
partnership mode, funded by National Agricultural
Science Fund. The Institutions involved are NRC
Grapes (Lead institute), IARI (New Delhi) and Shivrai
Technologies (Pune). This project was started in June,
2012 and concluded in 2016. The objectives include
development of data library for crop growth model
and decision support system, initiating grape model
development and developing decision support system
for improving crop productivity under moisture and
temperature stress conditions.

In a two year study, the effect of moisture stress
at different crop growth stages in Thompson Seedless
vines raised on Dogridge rootstock was quantified.
The yield loss in different moisture stress scenarios
ranged from 6.4% to as high as 26.2% during the
period of experimentation. 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/-. Based upon these studies, the moisture
stress impact on the crop yield was quantified in heavy
soil and is given in table 27.
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Table 27: Effect of moisture stress at different crop growth stages

T A9 STEEAT / IuS W wHT
Moisture deficit stages Yield reduction (%)

YR BeTg Hiad/ Foundation pruning season

50 % of irrigation schedule at shoot growth 6.9

50 % of irrigation schedule at shoot growth and no irrigation at fruit bud differentiation 9.7

50 % of irrigation schedule at shoot growth and no irrigation till fruit pruning 26.2

e B8 Hiad/ Fruit pruning season

50% of irrigation schedule at shoot growth stage 7.7

50% of irrigation schedule from berry development to veraison stage 8.0

50% of irrigation schedule from berry development till harvest 14.2
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The vines from P4 produced significantly lowest
yield. Bunch numbers were significantly higher in
October pruned vines than November pruned vines.
In the experiment to establish relationship between
temperature and phenology of grapevine, the whole
block of Thompson Seedless vines were divided into
two subplots and pruned at one month interval during
Foundation pruning. Each subplot was further divided
into two plots and pruned at two different intervals.
The vines pruned on 1% May, sprouted earlier (12
days) as compared to the vines pruned on 1* April (16
days). This difference could be attributed to low day
RH (< 20%) along with high temperatures between 9
am to 6 pm. The accumulated growing degree days to
reach minimum TSS: acid ratio of 20:1 as per Agmark
standards was recorded in 2013-14 and 2014-15. The
vines were harvested when 18°B sugar in berries was
achieved. In 2013-14, the vines pruned in April and
subsequently fruit pruned in October (3™ and 16™) had
significantly higher yield as compared to vines pruned
in May and fruit pruned in November.

The accumulated growing degree days (°C) ranged
from 1450.60 to 1464.60 in different pruning dates.
The number of days taken to accumulate the growing
degree days ranged from 117 to 128 under different
pruning treatments. During 2014-15, the accumulated
growing degree days (°C) ranged from 1360 to 1541 in
different pruning dates. However, the number of days
taken to accumulate the growing degree days ranged
from 112 to 134 under different pruning treatments.
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VitisMod, a grape simulation model (beta version)
is developed. It is a process based model designed
to run at daily step and it can simulate the growth,
development and yield of grape. It has a modular
structure with modules to simulate phenology, canopy,
dry matter partitioning, yield, stress of water and
temperature on growth and yield (Figure 30). As of
now, the phenology module is calibrated, validated
and evaluated for its simulation efficiency in farmers’
fields. The phenology module is integrated into the
web-based DSS. Apart from this a stand-alone guided
user interface (GUI) for /VitisMod is developed.
Currently, the phenology forecaster module is
enabled. With further calibration and validation of the
other modules (yield simulator, water management
simulator and stress (nutrients, temperature, frost,
water logging), the model can be used as a full scale
DSS for grape vineyard management.

Vitishlod

e
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Figure 30: VitisMod, grape simulation model, guided user interface Home Page
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The phenology module was calibrated, validated
and evaluated for its simulation performance using the
phenology data from 75 farmers’ fields during 2013-
16 period from Nasik. Using the pehology module, it
was demonstrated that the grape phenological events
can be foreacsted with satisfactory level of accuracy
(R?0.71-0.88) in the farmers’ fields.

Web and mobile based DSS applications
(Figure 31 and 32) was 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
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Figure 31: Decision support system software uploaded on ICAR-Data Centre, New Delhi
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like leaf curling, leaf drying, leaf blackening, leaf
yellowing and leaf drop, stunted shoot growth, berry
discoloration, berry cracking, berry drop etc. A total
of 40 growers were registered and trained on DSS
software usage in a workshop organized at Nasik for
validation. Almost 40% of the queries were based upon
irrigation followed by leaf yellowing, nutrition and
leaf curling. Software has been enhanced with new
features like irrigation time requirement calculator,
nutrient application based upon soil and petiole test,
plot registration on mobile after profile creation on
web and optimized advice based on feedback received
from farmers.

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

The objectives of the studies were to (i) to
study effect of GA, on gas exchange parameters and
(ii) to observe the effect of GA; on rate of sucrose
translocation from source to sink. The project was
completed in March 2017. The outcomes of this study
are as follows.
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Optimum GA, dose was observed to be 40 ppm. It
resulted in 8% increase in length and 32% increase in
diameter of grape berry. GA, treated berries’ skin and
pedicel has thickened by 38% and 36% respectively.
GA, has enhanced photosynthetic rate as well as
stomatal conductance. Enhanced photosynthetic rate
has resulted in increased sucrose formation. Post 3
hours of GA, application SPS activity reached 2.18
from 1.81 at 3-4 mm berry stage. At veraison, drastic
increase in SPS activity was observed. At veraison
GA, has doubled SPS activity post 3 hours of GA,
application in leaves. SPS has vital role in sucrose
formation.

At 3-4 mm as well as 6-8 mm berry stage Sucrose
Synthase activity increased post 3 and 6 hrs of GA,
application. Post 6 hours GA, application has shown
0.48 fold increase compared to control. In berries,
SuSy activity increased at veraison stage as compared
to 3-4 mm and 6-8 mm berry stage. At veraison, GA,
has enhanced SuSy activity post 3 hours and again
declined after 6 hours. In berries sucrose content
reached 93 mg/gm fresh wt of berry which in control
was 79 mg/g fresh wt.

Vacuolar invertase is the key enzyme in sucrose
metabolsim which degrades most of the sucrose. In
grapes, sugar accumulation is tightly related with
invertase activity. Acid invertase activity decreased in
leaves at veraison, simultaneously increased in berries.
GA, has enhanced acid invertase activity.

GA, is not only responsible for berry enlargement
but also for enhancing sucrose formation but it
stimulates sucrose metabolizing enzymes and builds
efficient regulation of source/sink relationship. Its
application on leaves can enhance rate of sucrose
translocation from source to sink. Radiotracer studies
confirm that GA, enhances 45 times rate of sucrose
translocation from source to sink.
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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
2016-17.

VISIT TO THE GRAPE ORCHARDS

Total six grape orchards were visited during
February 2017 with the objectives to study the cultural
practices being followed and the recommendations
to be given (if required). The details of the gardens
visited are as below.
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Present status and the recommendations given

The pruning was proposed during first week of March. The farmer

was advised to use hydrogen cyanamide.

The pruning was done on 1* February, 2017. However, there was no

bud sprout initiation.

The pruning was done on 15" January. Yet, there were no bud

sprouts. The farmer was suggested to use hydrogen cyanamide.

The vineyard was pruned on 10" February. The farmer harvested

25.0 quintal in the last season from 1.5 acre area.

%. 9. foram &1 A ma
S.No. Name of the farmer Village
I. Mr. C. Lalalawmpuia Vensang
2. R. Lalthangua Vensang
3. H. K. Thanga Vensang
4. HKL Lungnuana Vensang
5. Ralkulhtawna Champhai
Vensang
6. B. Pachhunga Champhai
Vensang

The farmer harvested 33.0 qtl during the last season which was
higher compared to last year.

The pruning was done on 10 Feb, 2017 in 1.5 ha area. The
application of hydrogen cyanamide was suggested to the farmer

since the pruning was done only 10 days back.
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Majority of the vineyards were in dormant stage
due to winter and were yet to be pruned. There was
no sprouting yet in few of the pruned vineyards. No
infestation of any insect pests and disease was noticed.
Four litre hydrogen cyanamide was handed over to the
horticulture officer to distribute to the farmers. This
was in continuation of our efforts to increase the yield
through uniform and early bud sprouts.

DISTRIBUTION OF PLANTING MATERIAL OF
WINE VARIETIES

Seven wine varieties viz. Cabernet Franc,
Sauvignon Blanc, Riesling, Chardonnay, Temperanillo,
Bangalore Purple and Bangalore Blue were provided
to the farmers for planting.

DEVELOPMENT OF MOTHER-VINE BLOCK

At Vensang village

The vineyard of Mr. C. Lalalawmpuia was visited
for establishing mother vine block using virus tested
scion of Bangalore Blue. The farmer has promised
to develop the mother vine block of Bangalore Blue
variety during this season (March- July, 2017).
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Varietal plot at farmer’s field
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Under TSP, a poly house (size: Sm x 20m) was
constructed in the vineyards of Mr. Ralkulhtawna,
a farmer of Vensang village. In addition, the
machineries like weed cutter and petrol operated
power sprayer were supplied.

Polyhouse and Power sprayer under TSP
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At state department site

The mother vine block was also initiated at the site
of state department. The Bangalore Blue variety planted
in the block is growing. The in charge of the project Mr.
Sanga was advised to apply fertilizers and irrigation to
the vines for proper growth after the re-cut.
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ORGANIZATION OF TRAINING PROGRAM

The training program on “Maintenance of mother
block for production of fruitful canes in Bangalore Blue
variety” was organized at Champhai on 22.03.2017.
This training program was organized in association
with the state department of Horticulture, Aizawl,
Govt of Mizoram. During the training program,
lectures different aspects of viticulture viz. Role of
planting material in production of quality grapes, Use
of hydrogen cyanamide for uniform and early bud
sprouts, Importance of training the vines in producing
quality grapes, Role of nutrients in producing the
quality grapes, Insect pest management in grapes. Fifty
farmers attended the training program.
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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

3. Rationalisation of fertilizer use

4. Use of bioregulators for improving grape quality
5. Strategies for insect pest and disease management
6. Use of biocontrol agents

7. Weather information based, location specific
advisory on disease management

WEB ADVISORIES

During the year 50 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 recommend-
ed horticultural practices for hailstorm and heavy
rainfall affected vineyards, pesticide residue alerts
for export grapes etc. An easily accessible link is
provided on the website of the institute to access
these advisories.
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WEEKLY STATUS REPORTS ON INSECT PESTS
AND DISEASES

Weekly status reports on insect pests and diseases
of grapes were sent to NCIPM, New Delhi.

GRAPE DAY

ICAR-NRCG organized a three day “Grape
Day” on its farm at Pune during 3-5% March 2017, to
create awareness about grapes and its various products
among general public. The visitors were taken around
the vineyards in fruiting stage of table, wine and juice
grape varieties and also shown the raisin making unit,
winery and National Referral Laboratory (NRL) for
pesticide residue monitoring in grapes and also various
biological control agents. “Zero residue” grapes of
Thompson Seedless, Nana Purple, Red Globe, Tas-A-
Ganesh, Fantasy Seedless varieties produced by the
farmers were kept for sale. These grapes were tested
and certified by NRL for zero pesticide residue. About
400 people participated in the event and interacted
enthusiastically with the institute’s scientists and other
staff.
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DEMONSTRATIONS OF PRODUCTION OF
‘ZERO’ PESTICIDE RESIDUE GRAPES

During fruiting season 2016-17, demonstrations of
production of ‘zero’ pesticide residue grapes have been
initiated at farmer’s vineyards at Nasik, Sangli and
Pune regions under the supervision of plant protection
team of I[CAR-NRCG.
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Table 28: Status of the analyzed soil samples

TR
Parameter
=
Low
Sifereh @TeiF/ Organic Carbon 33.92
YAy TS/ Available Nitrogen 99.56
YA BIEHRHA,/ Available Phosphorus 8.81
3UASY UIe¥T/ Available Potassium 14.98
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DISTRIBUTION OF SOIL HEALTH CARDS

The institute analysed 227 soil samples from
four districts of Maharashtra namely, Nasik, Pune,
Sangli and Ahmednagar. A total of 87, 56, 81 and 3
samples were collected from Nasik, Pune, Sangli and
Ahmednagar respectively. The status of the analysed
samples is given in table 28. Almost all the samples
analysed were low in available Nitrogen and medium
to excess in Av. P and K content.

The importance of soil health card to a grape
grower is when the soil test reports are made available
to the growers either before foundation pruning season
i.e. in March or before fruit pruning season i.e. in
September. Accordingly, the samples were collected
during August and September, 2016 before the starting
of the fruit pruning season. These reports were then
distributed by our staff to farmers in different district.

T & AR TAL T TeH
Status of the sample as per rating (%)

ey 3= srferer

Medium High Excess
42.73 22.47 0.88

0.44 0.0 0.0

42.73 33.48 14.98
41.85 23.35 19.82

DEMONSTRATION TRIALS ON WATER USE
EFFICIENCY

To increase the efficiency of water use in grapes
by the farmers, demonstration trials have been laid
out in the farmer’s field in Khadak Malegaon in Nasik
district.
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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
fruit pruning. Team of scientists of the Centre imparts
latest information to the grape growers. A total of
about 4000 growers attend these sessions in different
areas. The following are the details.

Charchasatra for foundation pruning were held
at Sangli (5™ April), Nasik (20" April), Baramati 12"
May), Solapur (16" May), Satana, Nasik (25" July).
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. AK. 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

Similarly ~Charchasatra were organised to
educate the farmers about practices to be followed
after fruit pruning, at Nasik, Narayangaon, Baramati,
Sangli, Rahata (district Ahmednagar), and Solapur,
on 17" September, 20" September, 21 September,
22M September, 28" September, 13" October, 2016
respectively. Dr. S.D. Sawant, Dr. R.G. Somkuwar,
Dr. AK. Upadhyay, Dr. S.D. Ramteke, and Dr. D.S.
Yadav participated and educated grape growers with
reference to practices for fruiting season. These events
were attended by about 10000 grape growers.

% Scientists delivered lectures in Annual Seminar of
MRDBS at Pune during 24-27" August 2016.

*  Current problem in grape cultivation and
canopy management under shortage of
irrigation water — Dr. R.G. Somkuwar

* Strategies for managing vineyard under
less irrigation water availability - Dr. A. K.
Upadhyay
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* Use of plant growth regulators and
physiological disorders - Dr. S.D. Ramteke

* Raisin production technology and reduction
in microbial load - Dr. A.K. Sharma

* Strategy for management of bacterial diseases
of grapes - Dr. Sujoy Saha

PARTICIPATION IN CHARCHASATRA
AND SEMINARS ORGANISED BY OTHER
AGENCIES

* Dr. S.D. Sawant, Dr. R.G. Somkuwar, Dr. S.D.
Ramteke, and Dr. Sujoy Saha participated and
guided growers in the ‘Field day cum Workshop
on Production and Export of Quality Grapes’
organized by UHS, Bagalkot at farmers’ vineyard
at village Kengalayutti near Bijapur on 15" April
2016. Production of elongated exportable grapes
in Karnataka was the topic of discussion. More
than 300 grape growers participated. Director
inaugurated the programme, in presence of Vice-
Chancellor of the University. Scientists of ICAR-
NRCG discussed the package of practices for
exportable grapes.

* Dr. S.D. Sawant, Dr. 1.S. Sawant, Dr. R.G.
Somkuwar, Dr. A.K. Upadhyay, Dr. S.D.
Ramteke, Dr. A.K. Sharma and Dr. Sujoy Saha
participated in ‘Grapes India — 2016 National
Seminar and Exhibition on Grapes’ jointly
organized by Karnataka State Grape Growers’
Association in coordination with UHS, Bagalkot;
State Department of Horticulture, Karnataka; and
Karnataka Wine Board during 24-26" September
2016 at Vijayapur, Karnataka.

* Dr. S.D. Sawant participated and delivered
lecture in the farmers’ meeting convened at KVK,
Narayangaon on 7™ January 2017.

* Dr. S.D. Sawant participated and delivered lecture
in the farmer felicitation programme organized
by Mahindra Agri Solutions Ltd. at Nasik on 9™
January and at Sangli on 24" January 2017.

* Dr. S.D. Sawant and Dr. R.G. Somkuwar
participated and guided farmers in the ‘Agro-
Industry Meet’ organized by ICAR-ATARI, Zone
VII, Jabalpur at KVK, Neemuch, Madhya Pradesh
during 11" - 12" January 2017.
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*  Dr. S.D. Sawant participated and delivered lecture
in the Rural Agricultural Exhibition organized by
Shetkari Prayog Parivar at Savarde, Tal. Tasgaon,
Dist. Sangli on 26" January 2017.

* Dr. S.D. Sawant participated and guided
grape growers of GrapeNet in the programme
organized by State Dept. of Horticulture, Govt. of
Maharashtra at Nasik on 30" January 2017.

*  Dr. S.D. Sawant, Dr. R.G. Somkuwar and Dr. D.S.
Yadav attended ‘Programme on export oriented
grape production’ organized by KVK, Baramati
on 13" February 2017 at Gotondi, Tal. Indapur.

* Dr. R.G. Somkuwar attended Krishik at KVK,
Baramati on 19" January 2017 and guided the
farmers.

FIELD VISITS

* Dr. S.D. Sawant visited demonstration plot on
water management at Jath to see some abnormal
growth on stems on 16" April 2016.

* Dr. S.D. Sawant, Dr. Indu S. Sawant and Dr.
Sujoy Saha visited the grape farms of Mr. Prakash
Bafana at Rohu and of Mr. Subhash Arve at Sangli
to assess the disease control obtained by regular
use of bio-control agents, and to discuss regarding
future possibilities for integrating bio-control
as an effective tool in vineyards for disease and
insect pest management.

* Dr. R.G. Somkuwar visited grape vineyards at
Jalna and finalized the meeting with local leaders
under Mera Gaon Mera Gaurav during 24-25%
January 2017.

PARTICIPATION IN KRISHI VIGYAN MELA /
EXHIBITIONS

* JCAR-NRCG arranged stalls in six Kisan Melas/
Exhibitions organized in Maharashtra and Uttar
Pradesh. Developed technologies were displayed
in the form of posters. Live samples of grapes,
raisins, juice etc. were also displayed on the stalls.
Important publications of the institute were made
available for sale. About 1500 people visited
institute’s stall during the following exhibitions.
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* Sakal Agrowon Grapes - Pomegranate
Expo-2016 during 19-21st August, 2016 at
Baramati.

* Farmers’ Day at IARI Regional Station, Pune
on 15™ October 2016.

¢ Regional Agriculture Fair “Krishi Kumbh
2016” at Muzaffarnagar during 28-30"
November 2016.

* Maha Agro-2016 at Aurangabad. 24-27"
December 2016.

e 24" National Children’s Science Congress
2016 at Baramati, Pune 27-31% December
2016.

* Global Agri Live Demo Agri Exhibition and
Conference - 2017 at KVK, Narayangaon,
Pune.

TELEVISION PROGRAMMES

* Dr. S.D. Sawant: ‘W=l A R W -
Doordarshan Kendra, Mumbai - 13% July 2016.

* Dr. S.D. Sawant: ‘&l Tehlfcaeh T SAGEATTH -
Krishidarshan (Phone-in-Live) programme on
Sahyadri channel of Mumbai Doordarshan - 27t
October 2016.

* Dr. R.G. Somkuwar: Canopy management under
shortage of irrigation water - Sahyadri channel of
Mumbai Doordarshan - 15" August 2016.

* Dr A. K. Upadhyay: Water Management
in Grapes - Sahyadri channel of Mumbai
Doordarshan -15" August, 2016.

* Dr. S.D. Ramteke: New varieties of grapes: Manjri
Naveen and Medika on DDK, Pune.
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* Dr. S.D. Ramteke: Use of plastic in grape
cultivation and precautions to be taken during
winter season to avoid the physiological disorders

on Doordarshan.

RADIO TALK BROADCASTED BY
AAKASHVANI, PUNE

* Dr. S.D. Ramteke: 1) Increasing the bud
fruitfulness with the use of PGRs and other
means during back pruning in grapes, ii) Use of
bioregulators for production of export quality
grapes, iii) Precautions to be taken during winter
season to avoid the physiological disorders.

VIDEO CONFERENCING TO GUIDE THE
GRAPE GROWERS

The following video conferencing sessions were
held to guide the grape growers of different regions.
The scientists of the institute guided the growers in
their field of specialisation.

* 220 - 239 Nov. 2016 — Grape growers of Nasik
and Sangli
* 3 Feb 2017 - grape growers of Walwa (adopted

village under MGMG)
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DEPUTATION ABROAD

*

Dr. K. Banerjee attended Programme Advisory
Committee (PAC) Meeting of Malaysian Palm Oil
Board in Malaysia during 11-15% April 2016 as
Member of the PAC — Food Nutrition and Quality
Sub-Committee of the Malaysian Palm Oil Board.

TRAINING ACQUIRED

*

Dr. Indu S. Sawant, Nodal Officer, HRD
participated in the Training Programme on
“Competency Enhancement Programme for
Effective Implementation of Training Functions
by HRD nodal Officers of ICAR” during 21 —
23 February 2017 at NAARM, Hyderabad.

Dr. D.S. Yadav and Dr. B.B. Fand received
training on ‘Electrophysiological recording and
analysis of insect chemosensory responses’ at
CSIR - National Chemical Laboratory, Pune,
during 13-17" June 2016.

Dr. Ahammed Shabeer T.P. attended training
programmes ‘Advance training on lipidomics’
during 17-21* January and ‘Advance training on
high resolution LC-MS/MS’ during 14-18" March
2017 organized by AB Sciex, Gurgaon.

Ms. Anupa T. participated in ICAR sponsored
summer school on ‘Exploring Genomics resources
for the improvement of horticultural crops’
organized by College of Horticulture, University
of Horticultural Sciences, Bagalkot, during 1-21*
July 2016.

Ms. Sharmistha Naik attended winter school on
“Recent advances in breeding approaches and
varietal development of perennial horticultural
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crops” organized by ICAR-Indian Agricultural
Research Institute, New Delhi, during 12" January
to 1% February 2017.

* Mr. Munish Ganti, Ms. Shailaja Satam, Mr.
P.P. Kalbhor and Mr. V.D. Gaikwad attended
training programme on ICAR-ERP (MIS & FMS)
organized at ICAR-NIASM, Baramati during 19"-
24" January 2017.

* Mr. B.B. Khade participated in the ‘Refresher
Course on Farm Management’ organized at ICAR-
Indian Institute of Farming Systems Research,
Modipuram, Meerut during 19-24th September
2016.

* Ms. Shailaja Satam attended training programme
on ‘Networking: Basics and Management’
organized by ICAR-IASRI, New Delhi during 25-
30™ July 2016.

* Mr. P.P. Kalbhor attended training programme on
‘Implementation of NIC’s e-Procurement solution
through CPP Portal for ICAR Institutes (Western
Zone)’ organized at ICAR-NAARM, Hyderabad
during 27-28™ April 2016.

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 MRDBS organized
training programme on ‘Advanced techniques in
viticulture’ for grape growers during 20-27" June
2016.

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.
25 participants attended. Dr. A.K. Sharma and Ms.
Sharmishtha Naik coordinated the programme.

* Dr. S.D. Sawant, Dr. Indu S. Sawant, Dr. R.G.
Somkuwar, Dr. A.K. Upadhyay, Dr. S.D. Ramteke,
Dr. Sujoy Saha and Dr. B.B. Fand guided grape
growers on integrated pest management, integrated
nutrient management, water management, canopy
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management, use of plant growth regulators
in the training programme organized by KVK
Narayangaon in collaboration with ICAR-NRCG
on 20" September 2016 at Gramonnati Mandal,
Warulwadi (Narayangaon).

For technical personnel of APEDA
nominated laboratories

The following training programs coordinated by
Dr K. Banerjee and Dr Ahammed Shabeer T.P. were
organised.
*  ‘Training-cum-Proficiency Test program on
peanuts’ was organized on 7% April 2016 to

demonstrate sample preparation and HPLC-
fluorescence analysis of aflatoxin residues
in peanuts and peanut processed products.

Subsequently, the test material of peanut
was distributed to the representatives of the
laboratories for proficiency test.

*  Training programme on “pesticide residue analysis
by LC-MS/MS (Xevo TQS) with special emphasis
on single residue analysis” was organized on 9"
August 2016.

* Training-cum-Proficiency Test program on
“Pre-harvest sampling and analytical methods
for agrochemical residue analysis in grapes’ was
organized on 11" November 2016. Subsequently, a
homogenized test material of grape was distributed
to the representatives of the laboratories for
proficiency test in terms of identification and
quantification of residues.

* ‘Training and technical advice on the preparation
of ISO IEC 17043 accreditation’ under the EU-
India Capacity Building Initiative for Trade
Development in India was organized with the
support of the European Commission (through
APEDA) on 16719" November, 2016.

*  “Training-cum-Proficiency  Test programmes
on okra, curry leaves and pomegranate” were
organized on 17" January, 2017 for demonstration
of the generic buffered ethyl acetate extraction
based sample preparation method for residue
analysis in fruits and vegetables with special
reference to okra, curry leaf and pomegranate.
Subsequently, the test materials of these three
matrices were distributed to the representatives of
the laboratories for proficiency test.
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*  “Pre-harvest sampling of grapes for agrochemical
residue analysis” was organized on 23" January,
2016 in Nashik at a registered vineyard. Pre-
harvest random sampling technique standardized
since 2008 was demonstrated. It was attended by
more than 140 trainees from different laboratories
across the country.

* Training programme on “Analysis of pesticide
residue, antibiotics and plant growth regulators in
fruits and vegetables” was organized during 20" -
24" January, 2017. It was attended by more than
25 trainees of different laboratories.

* Training programme on “Analysis of pesticide
residue, plant growth regulators in fruits and
vegetables” was organized during 30" January -
3" February 2017 for twenty participants.

* Training programme on “Pesticide residues and
plant growth regulators analysis using GC-MS/
MS and LC-MS/MS” was organised during
2-4™ February, 2017 in collaboration with the
India section of AOAC international. Around 15
chemists from different food testing laboratories
participated in the programme.

For industry personnel

* Capacity building and skill development training
programme on “Integrated Pest Management in
Grapes” was organized during 5-6" August 2016.
Twenty-five officials of M/s E.I. DuPont India
Private Limited participated in the programme.
Dr. Indu S. Sawant, Dr. Sujoy Saha, and Dr. D.S.
Yadav coordinated the programme.

*  Comprehensive orientation  training  on
‘Production of quality grapes’ was organized
for nine project staff of AFPRO during 7-8®
November 2016. Dr. R.G. Somkuwar, Dr. A K.
Sharma, and Ms. Sharmistha Naik coordinated the
programme.

For ICAR-NRCG siaff

* Training programme on ‘Essential learning,
communicating and dressing skills; professional
etiquettes and team building, managing and
working towards team goals’ was organized for all
scientists on 4™ May 2016. The trainer was Ms.
Punam Aswani from M/s Wasan Knowledge Hub,
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Mumbai.

* Training programme on ‘IPR awareness’ was
organized on 8" November 2016. Mr Raghavendra
Bhat, Indian Patent Agent and Assistant Manager,
Legasis Services Pvt. Ltd imparted the training.

* Training programme on “Statistical methods
and tools for experiments in agriculture” was
organized at the Centre during 8-9" March 2017.
Dr Eldho Varghese, an expert speaker from ICAR-
IASRI, New Delhi was invited to provide training.

* Training programme on “Good Laboratory
Practices (GLP) accreditation for pesticide residue
field trial” was organized during 21-23" March
2017. Dr. Selven from Ross Laboratory, Pune,
who is a GLP expert, was the sole faculty for this
training, and the scientists and project staffs of the
NRL participated in this training.

TRAINING GIVEN / SUMMER TRAINING /
INVITED LECTURES

Invited lecture

* Dr. K. Banerjee conferred training on ‘Latest
analytical requirements to meet global demands in
food testing’, in the trainers’ training programme
organized by Export Inspection Council in
collaboration with FSSAI, Government of India,
at Pilot Test House, Mumbai on 18" November
2016.

* Dr. K. Banerjee conferred training on ‘Analytical
quality control in pesticide residue analysis’ at
NIPHM, Hyderabad on 24" March 2017 at Trainers’
Training Program on Pesticide Residue Analysis,
organized by FSSAI, Government of India.

MoU with Universities

*  Umbrella Memorandum of Understanding signed
with Indira Gandhi Krishi Vishwavidyalaya,
Raipur on 26" April 2016 and with  Sam
Higginbottom Institute of Agriculture, Technology
& Sciences, Allahabad on 2" May 2016 for
facilitating student’s training/postgraduate
research work.



thee & fRAenffal &1 arfeefa
Guiding Ph.D. students
SL Name of the Name of the
No. Scientist University
1 Dr. Indu S. Sawant  Shivaji University,
Kolhapur
2 Dr. Indu S. Sawant  Shivaji University,
Kolhapur

3 Dr. Indu S. Sawant  Savitribai Phule Pune

University, Pune

4 Dr. Indu S. Sawant  Shri Jagdishprasad

Jhabarmal Tibrevala
University, Rajasthan

5 Dr. Indu S. Sawant  Savitribai Phule Pune

University, Pune

gui fvafdenea & .ot (arse fdvas
3R gepigia wenfidt) & forg o

Tt It 3 oy fawa & fore qor fervafemmea
% T.UEEH (g fRven R Uewhlil W) *
fafeseer ®t & foe, womem =afw 91 == faft #d awa
TMET IR TEAM gRT AT 3T STt 81 Fet 36 S
3R 7 Waehar o9 & ratman Saewa wlan, TEqdteR
3TN e 1 3TTsher off g o TRt A feRa|

Name of the

Ms. Varsha Salunkhe

Mr. Mahesh Ghule

Mr. Shashikant Ghule

Ms. Shubhangi Narkar

Mr. Rajendra Jadav
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Thesis title
student

Biodegradation of pesticides in table
grapes by using micro-organisms

Studies on microbial control of downy
mildew in grapes

Characterizing resistance to quinone
outside inhibitor and demethylation
inhibitor fungicides in Erysiphe necator.

Study of preparation of biocontrol
agent and its application with special
reference to control fungicide resistant
pathogens of grapes

DNA Barcoding of major fungal
pathogens and insect pests on grapes
(Vitis vinifera)

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 36 lectures and 7 practical sessions were
conducted by the scientists of ICAR-NRCG, Pune;
apart from conducting practical examination, student’s
presentations, home assignments.
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AWARDS

International
* Dr. K. Banerjee received Harvey W. Wiley award

of the AOAC International- 2017.

National
* Dr. S.D. Sawant received ‘Shri S.A. Dabholkar

Prayog Pariwar Puraskar 2016’ in a ceremony at
Pimpalgaon, Nasik on 16™ August 2016.

Dr. Indu S Sawant was conferred with the
‘Sharda Lele Memorial Award’ by the Indian
Phytopathological Society, New Delhi. The
award lecture on ‘Tapping the marvellous power
of microorganisms for sustainable agriculture’
was delivered during the 69" Annual Meeting
and the National Symposium on “Diagnosis
and Management of Plant Diseases: Integrated
Approaches and Recent Trends” held at ICAR
Research Complex for NEH region, Umiam,
Meghalaya during 9-11" January 2017.

Best oral presentation

* Oral presentation “An integrated approach of

molecular breeding for downy and powdery
mildew resistance in grape” by Roshni R.
Samarth, Pushpa Deore, Anuradha Upadhyay and
Indu Sawant received second prize in the National
Conference on Fruit Breeding in Tropics and
Subtropics-An Indian Perspective at [CAR-ITHR
Bengaluru from 27-29" April 2016.

Dr. S.D. Ramteke and team has received the first
prize for research paper presentation in National
Symposium on Applications of Radioisotopes
and Tracer Techniques in Agriculture and



IEH THATHR oh FATTANT o TR THAd STTHIH
9 % T e e fire

A g uRfa
X . 7. HEga, 3. F. I AR W wil g e

9t “Evaluation of grape rootstocks for yield
and quality parameters of Sauvignon Blanc wine

grapes” @l Bifeehool HIETE! 3T STSAT gRT WIhaTd
HIHTIHEAH H 15-18 TR 2016 I A 73l
RATT SRTAHT S 2016 % S¥F V H HI98 T
1 Q&R i

Tl. 37ghe Wi 2. 9. g T It “Extraction
of polyphenols from grape seeds: towards a

green eco-friendly analytical technique” 3TR
“Development of a non-targeted screening method
for the analysis of pesticides in various spices using
ultra-high performance liquid chromatography-

high resolution (orbitrap) mass spectrometry”
1 wAH -3fear QavH & a1 T §, I
TS ATH HHfEE GRT TR HA9 Teet TEhR
T

HHTA

Hiva €t s
* arEH fagm favafeenem, swewe, wAes |

11.6.2016 & =1 afehi = Saenicar et &
w9 H A= &)

* T I7eHg YR . ff. - HY WrH

M. . . WHFA H 3.11.2016 § TR TR
3R arEE # T e R fiuedt & foenfEt %
MES & &9 | grgan fiyelt|

7. |, ). THEH A1 5.12.2016 8 i fovafammem,

FICET, HENY g a9urd e | fiuadt s &
w4 7= et

ANNUAL REPORT 2016-17  °¢

Environment, held at TNAU, Coimbatore during
16-17" February 2017.

Best poster presentation

*

Poster entitled “Evaluation of grape rootstocks for
yield and quality parameters of Sauvignon Blanc
wine grapes” by R.G. Somkuwar; A.K. Sharma
and Mahadev Bhange was awarded as Best
Poster in Session V in the 7™ Indian Horticulture
Congress 2016 organized by Horticulture Society
of India, at IARI, New Delhi, 15-18 November
2016.

Posters entitled “Extraction of polyphenols
from grape seeds: towards a green eco-friendly
analytical technique” and “Development of a
non-targeted screening method for the analysis
of pesticides in various spices using ultra-
high performance liquid chromatography-
high resolution (orbitrap) mass spectrometry”
presented by Dr. Ahammed Shabeer T.P. in 4th
Annual Conference of the India Section of AOAC
International, New Delhi received Best Poster
Awards Sponsored by Royal Society of Chemistry.

RECOGNITIONS

Ph. D. Guide

*

The following scientists have been recognized

as P.G. teacher by University of Horticultural

Sciences, Bagalkot, Karnataka, w.e.f. 11.6.2016.

*  Dr. Indu S Sawant - Plant Pathology

* Dr. R.G. Somkuwar - Horticulture

* Dr. A K. Sharma - Horticulture

*  Dr. Sujoy Saha - Plant Bacteriology

* Dr. Ahammed Shabeer T.P. - Agricultural
Chemistry

Dr. R.G. Somkuwar was recognized as P.G.
teacher to guide the students of M. Sc. and Ph. D
in horticulture by MPKV, Rahuri with effect from
03.11.2016.

Dr. S.D. Ramteke is recognized as Ph.D. guide

in the subject of Botany by Shivaji University,
Kolhapur, Maharashtra, w.e.f. 5.12.2016.
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Chairman of technical session in
Conference / Workshop

* Dr. S.D. Sawant was the chairman/co-chairman of

the following technical sessions.

* Session-II (Group-VI): Plant Protection -
Joint Agresco-2016 meeting - Dr. Panjabrao
Deshmukh Krishi Vidyapeeth, Akola during
280 — 30% May 2016.

* Session No. 2: Panel Discussion on Food
Safety - Sakal AgroWon Horticulture
Conference and Exhibition - 6" November
2016, Nashik.

* Session No. IX: Managing Emerging Diseases
and Disorders - 7% Indian Horticulture
Congress 2016 - 15%-18" November 2016-
ICAR-IARI, New Delhi.

* Dr. Indu S Sawant co-chaired the following

technical Sessions

* Session ‘Plant Protection’ - National Grape
Seminar - Karnataka Grape Growers’
Association, UHS, Bagalkot, and Karnataka
Wine Board — 24-26" September 2016,
Vijayapur.

*  Technical Session VI: group meeting of the
AINP on Soil Biodiversity-Biofertilizers-
20-22" August 2016, Orissa University of
Agriculture and Technology, Bhubaneswar.

Ms. Sharmistha Naik worked as a convener

of Session IIA (Nutrition) in the 4" Group

Discussion of AICRP (Fruits) held at IIHR,

Bengaluru during 4™ -7% January 2017

Rapporteur
* Dr A. K. Upadhyay was rapporteur for Session

IITA (Nutrition) of 4" Group Discussion of AICRP
(Fruits) held at ITHR, Bengaluru during 4% -7
January 2017.

Editorial Boards/
% Dr. Indu S Sawant worked as member of National

Editorial Board of The Horticultural Society of
India.

Dr. A.K. Sharma was nominated as associate editor
of research Journal ‘Progressive Horticulture’.
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Reviewer/examiner

* Dr. R.G. Somkuwar was a member of evaluation
committee for Ph. D. thesis viva of MPKYV,
Rahuri.

* Dr. Anuradha Upadhyay was recognized as
reviewer by the Journal Plant and Soil.

* Dr. Anuradha Upadhyay was recognized by
Science and Engineering Board (SERB) as project
referee. She reviewed three projects during the
year.

* Dr. AK. Sharma evaluated Ph. D/M.Sc.
(Horticulture) thesis and conducted viva-voce
examination at the following college/university

* K.R.C. College of Horticulture, Arabhavi on
20" November 2016

* PG Centre of UHS, Bengaluru on 14" March
2017

* Bihar Agricultural University, Sabour
(Bhagalpur) on 30" September 2016.

Members of Committees

* Dr. S.D. Sawant was the member of the following
committees

e Assessment committee for assessment of
Technical Officer for promotion at ICAR-
NIASM.

* Interview Committee to process promotion
proposals of Associate Professors to
Professors of MPKYV, Rahuri.

* Selection Board for finalizing promotion
proposals under CAS for Professors of
VNMKYV, Parbhani.

* Screening cum Evaluation/ Interview
committee of Academic Staff of MPKV
Rahuri.

*  MCAR committee for promotions under CAS
at PDKYV, Akola.

* Dr. R.G. Somkuwar was the member of the
following committee

* Institute Management Committee (IMC) of
ICAR-DFR, Pune.

* IMC of ICAR-NRCP, Solapur.

*  Departmental promotion committee

101



102

B red aiffe wfeded 2016-17
(ammart) it garEfd @ fore mfsa fawr agmafa
gfafa ()|
* g guen Iurear e afufaat 6 aeen o
*  WIHIII-TAEIHATH, SO § TR
FTEIH IR & HAara aig fod %el &
I o T == |t
*  WTHIII-TATEUCHUH, TR H TRl TTh
(ammart) i garEfd @ fore mfea fawm agmafa
gfafa ()|
o ‘foq Fed Wi % foiw g yEOE yomet
SEIAR LI ER el
* P 3. P AT WIHITII-TASEUCHTH, ST
T qehiehl TT6 (B Jeed) Y gerdid & fore i
favmfi ugmfa afafa (Sd) & wee 9
2. hifyren Seft e afrfot & wee 9
*  WIHIIII-ATERAAR, IRV i FHI™
TATGHR A |
* URUHUAUSATE & Al IR TAEIeH
afye’ R wuferm ot fagemor $ fafemt
T UTA|

sfmfd isar a1, Heeh WY~ THSATSUTHTA,
T H qehATehl T (Feel fage) & veEfd &
fore nifsa famfa wemfe afafa (Sdfeh) 6 ween
of|

2. o7eug e . . Wre JHER JE B
JFaild @R T ST Sl AT/ e o+
o e wpfefr afufs & we= @

HgIfAceres a1
* 3. °. @ gEd 3 HerHeye o Af O ®9 A

TfteRel, TR 14 FAESR 2016 I FARSK
3154 wREFERRT aftg S & st form)

LA 2 4

(DPC) for the promotion of technical staff
(Horticulture) at ICAR-NIASM, Baramati.

Dr. Anuradha Upadhyay was the member of the
following committees

*  Seclection committee for the selection of SRF
under extramural research project at ICAR-
NIASM, Baramati.

e DPC for the assessment of technical staff
(biotechnology) at ICAR-NIASM on 28th
February 2017.

* DBT Accreditation Panel of National
Certification System for Tissue Culture
Raised Plants (NCS-TCP).

Dr A.K. Upadhyay was the member of DPC for the
assessment of technical staff (Farm management)
at [CAR-NIASM.

Dr. K. Banerjee was nominated for the following
committee

* Research Advisory Committee of ICAR-
IIVR, Varanasi for 2016-2017.

* FSSAI Scientific Panel on ‘Pesticides and
Antibiotic Residues’ and ‘Methods of
Sampling and Analysis’.

Mrs. Kavita Y. Mundankar was the member

of DPC for the promotion of technical staff

(Computer Science) at [CAR-NIASM, Baramati.

Dr. Ahammed Shabeer T.P. was a member of
Techno Scrutiny Committee for the scheme for
setting up/ upgradation of food testing laboratories
under Ministry of Food Processing Industries.

DG’s Nominee

Dr. S.D. Sawant attended the meetings of 315%
Executive Council meeting of MPKV, Rahuri on 14®"
October 2016 as a nominee of DG, ICAR.
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COLLABORATING AND EXTERNALLY
FUNDED PROJECTS

i.

ii.

iii.

1v.

Vi.

vil.

Viil.

National referral laboratory for monitoring
pesticide residues for export of fresh grapes from
India (APEDA).

Validation of DUS characters for Grapes (PPV
and FRA).

Decision  Support System for Enhancing
Productivity of Grapes under Moisture and
Temperature Stress Conditions (NASF).

Studies toward enhancement of source - sink
relationship by 'C - Gibberellic acid as a
radiotracer (BRNS-BARC).

An integrated approach of molecular breeding for
downy and powdery mildew resistance in grape
(DBT).

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

Intellectual Property Management and Transfer/
Commercialization of Agricultural Technology
(NAIP-ICAR Scheme).

Nutritional quality and safety evaluation of
common processed products of grape (FSSAI).
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HIPIF
ICAR

ISEARIEG!
PUBLICATIONS

STTHYTT W93/ RESEARCH ARTICLES

1.

Anupa T., Leela Sahijram, Samarth RR and B.
Madhusudhana Rao. 2016. In vitro shoot induction
of three grape (Vitis vinifera L.) varieties using
nodal and axillary explants. The Bioscan, 11(1):
201-204. (NAAS: 5.26)

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 Chemistry, 196:
1-8.

Dutta MK, Sengar N, Minhas N, Sarkar B, Goon
A, and Banerjee K. 2016. Image processing based
classification of grapes after pesticide exposure.
LWT- Food Sci. Technol. 72: 368-376. (NAAS:
8.416).

Ghosh S, Gurav SP, Harke AN, Chako MJ, Joshi
KA, Dhepe A, Charolkar C, Shinde V, Kitture
R, Parihar VS, Banerjee K, Kamble N, Bellare
J, Chopade BA. 2016. Dioscorea oppositifolia
mediated synthesis of gold and silver nanoparticles
with  catalytic activity. J. Nanomedicine
& Nanotehnology DOI:10.4172/2157-
7439.1000398. (NAAS: 6.86)

Ghosh S, Harke AN, Chacko MJ, Gurav SP, Joshi
KA, Dhepe A, Dewle A, Tomar GB, Kitture R,
Parihar VS, Banerjee K, Kamble N, Bellare J,
Chopade BA. 2016. Gloriosa superba mediated
synthesis of silver and gold nanoparticles for
anticancer applications. J. Nanomedicine &
Nanotehnology DOI:10.4172/2157-7439.
1000390. (NAAS: 6.86)

Ghosh S, Harke AN, Chacko MIJ, Gurav SP,
Joshi KA, Dhepe A, Dewle A, Tomar GB,
Kitture R, Parihar VS, Banerjee K, Kamble N,
Bellare J, Chopade BA. 2016. Barleria prionitis
leaf mediated synthesis of silver and gold
nanocatalysts. J. Nanomedicine & Nanotehnology
DOI:  10.4172/2157-7439.1000394. (NAAS:
6.86)

Jadhav MR, Shabeer ATP, Nakade M, Gadgil M,
Oulkar DP, Arimboor R, Menon R, Banerjee K.
2017. Multiresidue method for targeted screening
of pesticide residues in spice cardamom (Elettaria
cardamomum) by Liquid Chromatography with
Tandem Mass Spectrometry. Journal of AOAC
International, 100(3): published online.

Jadhav RS, Yadav DS, Amala U, Ghule S and
Sawant IS. 2015. Morphological, biological
and molecular description of Spodoptera litura
infesting grapevines in tropical climate of
Maharashtra, India. Current Biotica, 9(3):207-
220. (Published during 2016-17) (NAAS (2015) :
3.68)

Jadhav RS, Yadav DS, Amala U, Sawant IS,
Ghule SB and Bhosale AM. 2017. Morphometric
analysis and deoxyribonucleic acid barcoding
of new grapevine pest, Stromatium barbatum
(Fabricius) (Coleoptera: Cerambycidae) in India.
Proceedings of the National Academy of Sciences
India Section B: Biological Sciences, doi:10.1007/
s40011-017-0848-x) (NAAS (2017): 5.00)

. Kamble AK, Sawant SD, Saha S, Sawant IS.

2017. Screening of grapevine germplasm to
identify sources of resistance to bacterial leaf spot



11.

12.

13.

14.

15.

16.

17.

18.

causing Xanthomonas campestris pv. Viticola,
International Journal of Agriculture Innovations
and Research, 5(5): 834-837

Kodandaram MH, Kumar YB, Banerjee K,
Hingmire S, Rai AB, Singh B. 2017. Field
bioefficacy, phytotoxicity and residue dynamics
of the insecticide flonicamid (50 WG) in okra
[Abelmoschus esculentus (L) Moench]. Crop
Protection, 94: 13-19.

Naik S, Somkuwar RG, Sharma AK and Sawant
SD. 2016. Grape cultivation in Himachal Pradesh
is promising. Indian Horticulture 61(3):30-33.

Narkar SP and Sawant IS. 2016. In 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)

Narkar SP, Sawant IS and Shete HG. 2016.
Isolation and identification of  Bacillus
amyloliquefaciens strains for bio-control of

grapevine anthracnose. Journal of eco-friendly
agriculture, 12: 62-66. (NAAS: 3.10)

Oulkar DP, Hingmire S, Goon A, Jadhav MR,
Ugare B, Shabeer ATP, Banerjee K. 2017.
Optimization and validation of a residue
analysis method for glyphosate, glufosinate,
and their metabolites in plant matrixes by
Liquid Chromatography with Tandem Mass
Spectrometry. Journal of AOAC International,
100 (3): published online.

Ramteke SD, Girase PS and Babu N. 2016.
Influence of growth regulator schedule on
fruit yield and quality of Manjri Naveen grape
variety. The Ecoscan. Special Issue, Vol. IX:709-
713:2016.

Ramteke SD, Urkude V, Parhe SD, Bhagwat SR.
2017. Berry cracking; its causes and remedies in
grapes - A Review. Trends in Biosciences, 10(2),
Print: ISSN 0974-8431, 549-556, 2017.

Saha S, Jadhav MR, Shabeer ATP, Banerjee K,
Sharma BK, Loganathan M, Rai AB. 2016. Safety
assessment and bioefficacy of Fluopyram 20%+
Tebuconazole 20%-40 SC in chilli, capsicum
annum. Proceedings of the National Academy of
Sciences, India Section B: Biological Science, 86
(2): 359-366.

19.

20.

21.

22.

23.

24.

25.

26.
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Samarth RR, Bhosale P, Anupa T., Deore P and
Gaikwad S. 2016. Morphological and molecular
characterization of different grape varieties.
Research on Crops, 17(3): 517-523. (NAAS: 5.00)

Sawant IS, Wadkar PN, Rajguru YR, Mhaske
NH, Salunkhe VP, Sawant SD, Upadhyay A.
2016. Biocontrol potential of two novel grapevine
associated Bacillus strains for management of
anthracnose disease caused by Colletotrichum
gloeosporioides.  Biocontrol — Science  and
Technology, 26(7): 964-979. (NAAS: 6.97; IF
0.82)

Sawant SD, Ghule MR, Sawant IS. 2016.
Occurrence of CAA fungicide resistance and
detection of G1105S mutation in Plasmopara
viticola isolates from vineyards in Sangli,
Maharashtra, India. Plant Disease, http://dx.doi.
org/10.1094/ PDIS-05-16-0753-PDN.

Sawant SD, Ghule MR, Sawardekar RM, Sawant
IS and Sujoy S. 2016. Effective use of activated
potassium salt of long chain phosphorous (96%)
for the control of fungicide resistant Plasmopara
viticola causing downy mildew in grapes. Indian
Phytopathology, 69(4s):338-344. (NAAS rating
5.9).

Sawant SD, Sawardekar RM, Ghule MR, Sawant
IS and Sujoy S. 2016. Evaluation of amisulbrom
20% SC against Plasmopara viticola of grapes
under in vitro and in vivo conditions. Indian
Phytopathology. 69(4s):621-624. (NAAS rating
5.9)

Sharma AK, Somkuwar RG, Banerjee K and
Satisha J. 2016. Effect of crop levels and pruning
timing on bunch and berry parameters of Cabernet
Sauvignon grapes. Journal of Agri Search 3(3),
165-169.

Sharma AK; Banerjee K; Ramteke SD; Satisha J;
Somkuwar RG and Adsule PG. 2016. 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, 86(3): 637-
641.

Shinde MP, Upadhyay A, Sarika, Mir Asif
Iquebal and Upadhyay AK. 2016. Identification,
characterization and expression analysis of
ERF transcription factor VviERF073 and
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standardization of stable reference gene under salt
stress in grape. Vitis, 55 (4), 165-171.

Som Sukanya, Burman R Roy, Sangeetha V,
Lenin V, Sharma JP, Banerjee K, Sawant IS.
2016. Institutional role on promotion of good
agricultural practices (GAP) and export of
grapes. Journal of Community Mobilization and
Sustainable Development, 11: 229-235. (NAAS:
5.30)

Somkuwar RG, Bhange M, Sharma J, Upadhyay
AK, and Khan I. 2017. Interaction of biochemical
and nutritional status of nodal sections with

rooting success in grape rootstocks. J. Environ.
Biol. 38(1): 115-121.

Swami S, Mishra SR, Saha S, Kaur C, Shabeer
ATP, Oulkar DP, Banerjee K, Singh N, Singh SB.

30.

31.

2016. Ozonation for pesticide residue removal and
its effect on ascorbic acid, lycopene, f-Carotene
and phenolic content in tomato (Lycopersicon
esculentum) fruits. Pesticide Research Journal, 28
(1): 42-51.

Swami S, Muzammil R, Saha S, Shabeer
ATP, Oulkar DP, Banerjee K, Singh SB. 2016.
Evaluation of ozonation technique for pesticide
residue removal and its effect on ascorbic
acid, cyanidin-3-glucoside, and polyphenols in
apple (Malus domesticus) fruits. Environmental
monitoring and assessment, 188(5): 1-11.

Thorat L, Oulkar DP, Banerjee K, Nath BB.
2016. Desiccation stress induces developmental
heterochrony in  Drosophila  melanogaster.
Journal of Biosciences 41(3): 331-339.

PAPERS PRESENTED AT SYMPOSIA / WORKSHOPS / MEETINGS

A.

SRS / International

qiveX uwgfa / Poster presentations

1.

Ramteke SD, Khot AP, Birhade AP and Pawar
AM. 2016: Biochemical changes throughout grape
berry development due to GA, and CPPU and
their impact on yield and quality of Tas-A-Ganesh
Grapes. In International Conference on ‘Plant
Research and Resource Management’ and 25th
APSI Silver Jubilee Scientists Meet at Tuljaram
Chaturchand College, Baramati. pp. 477-487.

IFT / National

Invited Talks

1.

Banerjee K. 2017. Pesticide residues in
agricultural commodities:  implications  to
human health and trade. National symposium
on Biotic Stress Management: Challenges and
Environmental Harmonization. Bengal Science
Lecture, presented at Uttar Banga Krishi
Viswavidyalaya (UBKYV), Pundibari, Coochbehar,
West Bengal during 17-19" February 2017.

Banerjee K. Screening of pesticide residues in
agricultural commodities by high resolution LC-

MS ThermoFisher Scientific Food Safety Seminar,
January 24 and January 27, 2017, in Hyderabad
and New Delhi, respectively.

Sawant I S. 2016. Biological control of fungal
diseases in grapes: A climatic perspective in
group meeting of the AINP on Soil Biodiversity-
Biofertilizers, August 20-22nd, 2016 at the
Orissa University of Agriculture and Technology,
Bhubaneswar.

The following invited talks were delivered at 7th

Indian Horticultural

Congress 2016: Doubling

Farmers Income through Horticulture at New Delhi,
15-18th November, 2016

4.

Sawant I S. 2016. Beneficial micro-organisms:
Role in food security and safety in horticulture
crops.

Upadhyay Anuradha. 2016. OMICS approaches
for the improvement of fruit crops.

Upadhyay, A.K. 2016. Economizing water use in
grapes.

Banerjee K. 2016. Strategies for minimizing
pesticides residue in horticulture produce for
ensuring higher returns in exports.

Sharma A.K. 2016.Winery by-products utilization
in food materials.



HIRae WG / Oral Presentations

1. Banerjee K. 2016. Screening of pesticide residues
in fruits and vegetables by GCxGC-TOF-MS.
Presented in: Workshop on Applications of Two
Dimensional Gas Chromatography with Time of
Flight Mass Spectrometer (GC-GC-TOF-MS) in
Various Fields. Organized by IIT-Bombay, 29*
September 2016.

2. Banerjee K. Analytical quality control in high
throughput regulatory analysis of pesticides:
Targeted MS/MS to HRMS based screening.
National symposium on agrochemical research
and education in India: appraisal and roadmap in
future, New Delhi. Presented on November 11,
2016.

3. Banerjee K. Experiences of pesticide residue
control in grapes for export. India-EU dialogue
seminar on the use of plant protection products,
New Delhi. Organized by Ministry of Commerce,
Government of India. 20-21* September 2016.

4. Ramteke SD, Kulkarni P and Khot AP. 2016;
Cabrio top influences the yield and quality
parameters of Thompson seedless grapes on
National conference on recent advances in
chemical and Biological sciences. 26-27 February

2016.pp 19.

5. Saha S. 2016 “Development of new generation
fungicides in horticultural crops: A Perspective”
In: 7th Indian Horticulture Congress on “Doubling
farmers Income through Horticulture” organized
by the Horticultural Society of India, New Delhi
from 15" to 18" Nov 2016 at New Delhi; pg: 313.

6. Shabeer ATP, Jain P, Goon A, Vadkar PN, Banerjee
K and Sawant IS. 2016. UHPLC high resolution
Orbitrap mass spectrometry: an advanced tool
for secondary metabolites profiling of fungus. In
proceedings of 6™ International Conference ‘Plant
Pathogens and People’, February 23-17, New
Delhi, pp170.

The following oral presentations were delivered
during National Conference on “Fruit Breeding in
Tropics and Subtropics - An Indian Perspective”
organised at ICAR-ITHR, Bengaluru during 27-29"
April 2016.

1. Maske SR, Upadhyay A and Satisha J. 2016:
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Identification of novel microsatellite markers
in GA3 responsive genes selected based on
transcriptome data and expression profiling in
grape.

2.  Samarth RR, Deore P, Upadhyay A and Sawant
IS. 2016. An integrated approach of molecular
breeding for downy and powdery mildew
resistance in grape.

The following oral presentations were delivered
during national seminar ‘“Natural resources
management for horticultural crops under changing
climatic conditions” held at Kerala on 16-17 March,
2017.

1. Ramteke SD, Deshmukh UV, Parhe SD, Urkude
V, Bhagwat S, 2017: Impact of leaf thickness
on biochemical, yield and quality parameters of
grape genotypes.

2. Ramteke SD, Jain N, Parhe SD, Urkude V,
Bhagwat S. 2017: Effect of Ortho Silicic Acid on
Berry Cracking in Flame Seedless Grapes.

gIver URfd / Poster presentations

1. Ashtekar ND, Ghule S, Saha S, Sawant IS,
Sawant SD. 2017. Spray positioning of fungicides
with biocontrol agents to mitigate resistance
development in Erysiphe necator in commercial
vineyards. In ‘National Symposium on ‘Diagnosis
and Management of Plant Diseases: Integrated
Approaches and Recent Trends’, January 09-
11, 2017 at ICAR Research Complex for NEH
Region, Umiam, Meghalaya.

2. Goon A, Oulkar DP, Khan Z, Shabeer ATP,
Banerjee K. 2016. Development of a non-targeted
screening method for the analysis of pesticides
in various spices using ultra-high performance
liquid chromatography-high resolution (Orbitrap)
mass spectrometry. Paper presented at the 4th
Annual Conference of India section of the AOAC
International, New Delhi.

3. Kamble A. K., Sawant S. D., Sawant I. S., Ghule
S. and Saha S., Studies on grape bacterial leaf
spot disease caused by Xanthomonas campestris
pv. viticola in Maharashtra. . National symposium
on Plant Health Management for sustainable
agriculture, Parbhani, Maharashtra, 11 — 12 Dec.
2016. Pg 115
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Khan Z, Singh A, Banerjee K, Shabeer ATP,

Pillai M. 2016. Extraction of polyphenols
from grape seeds: towards a green eco-friendly
analytical technique. Paper presented at the 4%
Annual Conference of India section of the AOAC
International, New Delhi

Khan Z, Singh A, Banerjee K, Shabeer ATP, Pillai
M. 2016. Juice and wine processing: Change in
lipids and fatty acid content of grape seeds. Paper
presented at the 4" Annual Conference of India
section of the AOAC International, New Delhi.

Khan Zareen, Singh A., Shabeer A.T.P., Pillai M.,
Banerjee K. (2016). Lipid and fatty acid analysis
in grape seeds and seed oil with High Resolution
Mass Spectrometry. Paper presented at the 64™
ASMS Conference on Mass Spectrometry and
Allied Topics, San Antonio, Texas.

Nikhil D. Ashtekar, Shashikant Ghule, Sujoy Saha,
Indu S. Sawant, Sanjay D. Sawant (2017) Spray
positioning of fungicides with biocontrol agents
to mitigate resistance development in Erysiphe
necator in commercial vineyards. In: National
symposium on Diagnosis and management of
plant diseases: Integrated Approach and recent
trends, Umiam, Meghalaya 9th-11th Jan, 2017. Pg
118.

Ramteke SD, Naresh Prathi and Girase PS. 2016;
Management strategies for reducing abnormal
swelling of nodes in grapes. 7" Indian Horticulture
Congress-2016.  Doubling farmer’s income
through horticulture, November 15-18. Poster No.
2. Page 169.

Sharma AK; Ahammed Shabeer TP, Hingmire S
and Kadam P. Effect of chitosan application on
shelf life improvement of Thompson Seedless
grapes. 7% Indian Horticulture Congress held at
New Delhi during 15-18" November 2016. Pp
500-501.

Somkuwar, RG, Sharma, AK and Bhange, M.
2016. Evaluation of grape rootstocks for yield
and quality parameters of Sauvignon Blanc wine
grapes. 7" Indian Horticulture congress held at
New Delhi during 15-18" November 2016.

g¥ad / Books

1.

S. D. Ramteke and Kavita Y. Mundankar (2016)
Grapes: A Glossary, Daya Publishing House, New
Delhi.

S.D. Ramteke: 2187 IcqTed— okt THTEM Publisher-
MRDBS, Pune

q¥de 31¢4™d / Book Chapters

L.

Sawant IS, Sawant, SD, Saha S. 2016. Major
diseases of grapes and their control. In. Challenges
of plant diseases and their solutions. Eds. AK
Mishra, Dinesh Singh, Pratibha Sharma. Indian
Phytopathological Society, Today & Tomorrow’s
Printers and Publishers, New Delhi. pp 34-42. (in
Hindji).

Singh OP, Saha S, Subhash Chander and Dixit
A. 2016. Biotic stress in agriculture (Chapter 9).
(In) Modern Concepts of Agronomy (Rana, D.
S., Ghosh, P. K., Shivay, Y. S. and Singh, G,
eds.). The Indian Society of Agronomy, New
Delhi. p. 253-279.

Sawant IS, Sawant SD and Saha S. 2016.
Integrated  disease = management strategies
in grapes, 405-417 p. In “About Diseases of
Horticultural Crops” (Eds. Sharma, .M. and
Gauatm, H.R.), Neoti Book Agency Pvt. Ltd.,
New Delhi 417 pp.

Karibasppa GS, Somkuwar RG and Samarth RR.
2016. GUATEHINAT FTRTATT AU GTeqT= e

STl | SSlE et IcATeTETS! Q<A 3aH Tedl. Page
no.: 7-13.

A.M. Dhopte and S.D. Ramteke 2016. Role of
plant growth regulators and nutrition in dryland
farming. Agrotechnology for dryland farming. 2™
revised edt. (Published by Scientific publisher).
Pp. 262-292.

A.M. Dhopte and S.D. Ramteke 2016. Precautions
to avoid abiotic stresses. Agrotechnology for
dryland farming. 2nd revised edt. (Published by
Scientific publisher). Pp. 417-433.

AM. Dhopte and S.D. Ramteke 2016. Role
of Antitranspirant in dryland agriculture.
Agrotechnology for dryland farming. 2nd revised
edt. (Published by Scientific publisher. Pp. 459-
487.



Sharma, A. K.; Banerjee, Kaushik and Sawant,
S D. 2017. Utilisation of winery by-products:
Initiatives and future strategies. In: Doubling
Farmers income through Horticulture. Eds. K
L Chadha, S K Singh, P Kalia, W S Dhillon, T
K Behera and Jai Prakash. pp. 675-678. Daya
Publishing House, New Delhi.

AXATT AB1e / Institutional publications

1.

Sawant SD, Upadhyay A and Sharma AK (Eds.).
2016. Annual Report 2015-16 (bilingual),
National Research Centre for Grapes, Pune. Pp.
138.

L2 24
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Sawant SD and Fand BB. 2016. Calendar of
Operations in Grapes. ICAR-National Research
Centre for Grapes, Pune, Maharashtra, India. Pp.
12.
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MEETINGS OF QRT, RAC, IMC, IRC WITH

SIGNIFICANT DECISIONS

I ATghR AfAfa (3R@fY) 6

do@

g I IEYN TOER A (INTEH) *
freferfad e €1 e afifa o<l 2017 & 9 ad & form
i @t

10

MEETING

RESEARCH ADVISORY COMMITTEE (RAC)

The following are the members of newly

years w.e.f March 2017.

Padma Shree Dr. K.L. Chadha, Ex DDG (Hort.), ICAR.

Dr. A.S. Bindra, Former Head, Deptt. of Hort., PAU, Ludhiana

Dr. K.C. Bansal, OSD, NAEP Unit, IARI, New Delhi

Dr. Brahma S. Dwivedi, Head, Soil Science and Agricultural Chemistry. IARI, New Delhi

Dr. Abraham Verghese, Ex-Director, [CAR-NBAIR, Bengaluru and Director, GPS Institute
of Agricultural Management, Bengaluru

Dr. Anjan Bhatttacharya, Prof. and Head, Dept. of Agril. Chemicals, BCKV, Nadia, WB

Dr. C.K. Narayana, Head, Division of Postharvest Technology, ICAR-ITHR, Bengaluru

Dr. W.S. Dhillon, Assistant Director General (Hort.-I), ICAR, New Delhi

Dr. S.D. Sawant, Director, [CAR-NRCG, Pune

Dr. Indu S. Sawant, Member Secretary, [CAR-NRCG, Pune

constituted Research Advisory Committee (RAC) of
the Centre. The committee will be functional for three

A
Chairman

g
Member

g
Member

IR
Member

g
Member

e
Member

g
Member

e e
Ex-Officio Member

e HeE
Ex-Officio Member

B2 KICE]

Member Secretary
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INSTITUTE RESEARCH COMMITTEE MEETING

The 21* Institute Research Committee meeting
was held during 7, 11, 12 and 23 April and 02 and
09 May 2016 under the Chairmanship of Dr. S.D.
Sawant, Director. Progress reports of the ongoing
research projects were presented by all the principal
investigators.

The mid-term Institute Research Committee
meeting for the year 2016-17 was held on 30"
September and 01* October 2016 under the
chairmanship of Dr. S.D. Sawant, Director. Technical
Programme for the coming fruiting season was
discussed for all the projects. A special IRC meeting
was also held on 15" December 2016 to discuss action
taken on recommendations of the Research Advisory
Committee and further action points were demarcated.
Dr. D. S. Yadav, Member Secretary, IRC coordinated
these meetings.

OTHER MEETINGS / WORKSHOPS

Priority Setting, Monitoring and Evaluation
(PME) Committee Meeting

During the year meeting of PME committee was
held five times to (i) evaluate three different RPP1,
(ii) to evaluate two RPP3 (iii) to discuss and finalise
the distribution of intellectual fee among different
categories of staff and (iv) to deliberate on settlement
of training budgets as per TR-V.

Institute Technology Management
Committee (ITMC) meeting

The meeting of Institute Technology Management
Committee (ITMC) was held on 4™ August 2016
under the Chairmanship of Dr. S.D. Sawant, Director.
Decisions on IP protection for 2 technologies
(Attractant for mealybugs and preparation of yoghurt
with wine lees) and trademark filing for NRCG
emblem were taken.

Institute Biosafety Committee (IBSC)
meeting

The first meeting of Institute Biosafety Committee
(IBSC) of the Centre was held on 8" June 2016.
The proposed work on ‘Functional validation
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and expression assay of abiotic stress responsive
transcription factors genes in grapevine’ was approved
by the Committee and the proceeding sent to RCGM.

Stakeholders Meeting on Residue
Monitoring Plan (RMP)

Stakeholders Meeting on Residue Monitoring
Plan (RMP) of grapes for the season 2016-17 was held
at the Centre on 17" August 2016. Strategy to retain
MRL / import tolerance of CCC at 0.05 ppm was
prepared based on technical report prepared by ICAR-
NRCG. RMP document for 2016-17 was finalized and
Annexure -5 and Annexure — 9 was approved.
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w3t g
NRCG
_T C N N N NN [aN
UXTHRI b, Ucc HIX Ul PTeh! ol ST h Ul
CONSULTANCY, PATENTS AND
g 99 fafirs geenati & fou 3413 ol & fafss qg@aﬁ Fifteen consultancy programmes on different
T 15 Tt s fre e R e frefaiad 2 aspects of grape cultivation were undertaken for
various organizations as detailed below:
Title of the Project
. db F T Itant
consultancy project Sponsored by rom 0 Consultants Cost (Rs.)
Guiding grape growers at  Bayer Crop 18/04/2016 18/04/2016 Dr. S.D. Sawant, Dr. A.K. 36640
Nasik Science Limited Upadhyay, Dr. Sujoy Saha,
Guiding grape growers on  Dabholkar 16/08/2016  16/08/2016 Dr. S.D. Sawant 12650
‘Effective disease control  Prayog Pariwar
and residue management
with less number of
sprays’ at Pimpalgaon
Baswant, district Nasik
Assessment of yield Mahindra 01/09/2016  31/03/2017 Dr. S.D. Sawant, Dr. 474160
increase in table grapes Shubhlabh R.G. Somkuwar, Dr. A K.
in farmers’ fields through  Services Upadhyay, Dr. K. Banerjee,
technology developed by Dr. S.D. Ramteke, Dr. A.K.
Mahindra Shubhlabh Sharma, Dr. Sujoy Saha, Dr.
D.S. Yadav, Dr. B.B. Fand
Consultancy to company  Tropical 06/09/2016  06/09/2016 Dr. A.K. Upadhyay 12650
staff Agrosystems (I)
Pvt. Ltd.
The training programme  Fairtrade - 15/09/2016 15/09/2016 Dr. B.B. Fand 6900
at Nasik Network of
Asia and Pacific
Producers
Addressing grape Netafim 23/09/2016  23/09/2016  Dr. S.D. Sawant, Dr. A.K. 25300
farmers in ‘Fertigation Irrigation India Upadhyay
Automation awareness Pvt. Ltd.

programme’ at Tasgaon
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Title of the
consultancy project

Guiding grape growers
on ‘October pruning

in grape vineyard and
management thereafter’
at Nasik

lecture on ‘Recent trends
in disease management
in grapes’ in the farmers
rally organized by KVK
Nasik at Pimpalgaon

Delivering lectures to
the farmers gathering at
Nasik

Guiding the grape
growers at Jalna

Expert guidance to grape
growers for increasing
productivity and quality
of grapes

Guiding the grape
growers at Kasegaon,
Pandharpur

Sustainable agricultural
practices in table grapes
in Maharashtra

Presentation in the
seminars

Guiding the grape
growers at Puluj, Tal.
Pandharpur.

aiffe ufedeT 2016-17
Sponsored by From To
Gramsamruddhi  06/10/2016  06/10/2016
Foundation,
Nasik
Krishi Vigyan 06/10/2016  06/10/2016

Kendra, Nasik

Yashwantrao
Chavan Social
Forum, Nasik

District
Superintendent
Agricultural
Officer, Jalna

Bayer
CropScience
Limited

Krishna Valley
Agrotech LLP,
Pune

AFPRO,

under
Sustainable
Grape Initiative
(SGI) - India

Thermo Fisher
Scientific

Krishak Bharati
Cooperative
Ltd., Mumbai

17/10/2016  17/10/2016
24/10/2016  24/10/2016
22/11/2016  23/11/2016
17/12/2016  17/12/2016
10/01/2017  31/01/2017

24/01/2017  27/01/2017

10/02/2017  10/02/2017

Consultants

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant, Dr. R.G.
Somkuwar

Dr. R.G. Somkuwar, Dr. A.K.
Upadhyay, Dr. Sujoy Saha,
Dr. B.B. Fand

Dr. S.D. Sawant, Dr. R.G.
Somkuwar, Dr. A.K. Upadhyay,
Dr. S.D. Ramteke, Dr. Sujoy
Saha, Dr. D.S. Yadav

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

Dr. S.D. Sawant, Dr. Indu S.
Sawant, Dr. R.G. Somkuwar,
Dr. K. Banerjee, Dr. S.D.
Ramteke, Dr. A.K. Sharma,
Dr. Sujoy Saha, Mrs. Kavita
Y. Mundankar, Dr. D.S.
Yadav, Ms. Anupa T., Dr. B.B.
Fand, Dr. D.N. Gawande

Dr. K. Banerjee

Dr. S.D. Sawant, Dr. R.G.
Somkuwar

Project
Cost (Rs.)

12650

12650

25300

43700

66850

25300

145689

25300

25300
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MEMORANDUM OF AGREEMENT FOR
TECHNOLOGY COMMERCIALISATION

* MoU between ICAR-NRCG and Bayer Crop
Science Limited, Thane was signed for a
consultancy project on ‘Expert guidance through
video conferencing to grape growers for increasing
productivity and quality of grapes’

A Memorandum of Agreement was signed
between ICAR-National Research Centre for
Grapes, Pune and Sahyadri Farmers Producer
Company Ltd., Nashik on 31 March, 2017.
The MOA was to taking up R & D, promotion
and commercialization of grape variety Medika
based technologies (pure juice, blended juice,
use of processed pomace for enrichment of food
materials) developed by the Centre. As per this
MOA, ICAR-NRCG and Sahyadri Farmers
Producer Company Ltd., will collaborate to
develop the juice of the Medika variety as a
single-variety product and also after blending with
other varieties. Besides, efforts will be undertaken
to utilize pomace in developing bakery products
and any other value-added processed products

MoU was signed on 22" November 2016 with M/s
Zytex Biotech Pvt. Ltd., Mumbai for taking up
collaborative R&D for future commercialization
of Bacillus Strain DR 39 for pesticide degradation
and plant growth promotion in partnership mode.

SALE OF PLANTING MATERIAL

A total of 77848 rooted cuttings of rootstocks
and scion varieties were distributed to grape growers,
government agencies and research institutes. This
planting material was distributed in Maharashtra,
Karnataka, Uttar Pradesh, Madhya Pradesh, Gujarat,
etc.
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HIad 3TfaRd XY HichH
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PROGRAMMES

I. 3FR &1 weror, e 3R SuahT

1. %, ared, TR, S o qoga e o g
AT ETeHt 1 yeeE - fgdfi =
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. 3R BT FAfF JUR
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1. 3FR # YOI, ScUTGHAT I6M 3i
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9. WRA % YU &F H head didHl il gfg, U, wA
TTET SR ATE e o ToIg gl 1 STieha

10. 9 uffesforn & 3ust 3 Torert areq & fore are
fopent ot W

I. CONSERVATION, CHARACTERIZATION
AND UTILIZATION OF GRAPE

1. Management of grape genetic resources of table,
wine, raisin, juice and rootstock varieties - Phase 11

2. Characterization, regeneration and documentation
of grape germplasm

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

I GENETIC IMPROVEMENT OF GRAPE

4. Functional validation and expression assay of
abiotic stress responsive transcription factors
genes in grapevine

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

6. An integrated approach of molecular breeding for
downy and powdery mildew resistance in grape
(DBT funded)

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

8. Creating gene and ploidy variations for desired
trait in grape using physical and chemical agents

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 wine varieties for yield and
quality wine under Indian condition
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11. Standardization of cultural practices to increase
quality yield of wine grapes

12. Evaluation of rootstocks for growth, yield and
fruit composition of table and wine grapes

13. Standardization of protocol for micropropagation
of grape (Vitis) rootstocks

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

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

16. Decision support system for enhancing
productivity of grapes under moisture and
temperature stress conditions (NASF funded)

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

18. Effect of plastic cover on grapevine growth and
productivity

19. Standardization of growth regulator schedule for
new grape varieties

20. Physiological disorders and their management
practices in grapes

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

IV. DEVELOPMENT AND REFINEMENT OF
INTEGRATED PROTECTION TECHNOLOGIES
IN GRAPE

22. Development of microbial formulations for
biological control of grape diseases (AMAAS
funded)

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

24. Studies on bacterial leaf spot and its management
in grapes

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

26. Multi-pronged strategy for the management of
Mealybugs in grapes
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27.
28.

Management of stem borer in grapes

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

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

29. Identification and evaluation of B glucosidase

producing yeast strains and its impact on wine
quality

Winery by-products utilization for value addition
in food products

30.

31. Phytochemical profiling and development of
nutraceuticals and value added products from

grapes

32. Studies of pre-harvest and drying conditions to

improve quality of raisins

VI. FOOD SAFETY IN GRAPES AND ITS
PROCESSED PRODUCTS

33. Analysis and safety evaluation of agrochemical
residues and contaminants in agricultural
commodities and processed products

VII.IMPROVING KNOWLEDGE AND SKILL
OF STAKEHOLDERS FOR INCREASING AREA,
PRODUCTION AND QUALITY OF GRAPES
AND SUSTAINING ITS PRODUCTIVITY
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IATIhT hl THHA, S3dh, hRIAT, FHAR ATfg T
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PARTICIPATION OF SCIENTISTS IN
CONFERENCES, MEETINGS, WORKSHOPS,
SEMINARS, SYMPOSIA ETC.

I AR / 9mfdar / a@aq

NATIONAL SEMINARS / SYMPOSIA / CONFERENCES

AR T AH

Name of the scientists

Dr. Indu S. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. Indu S. Sawant

Dr. R.G. Somkuwar

Dr. Anuradha Upadhyay
Dr. AK. Upadhyay

Dr. K. Banerjee

Dr. S.D. Ramteke

Dr. A K. Sharma

Dr. Sujoy Saha

Dr. Anuradha Upadhyay
Dr. Roshni R. Samarth

AR/ st /et &t

NiLed

srafa

Period

Title of Seminars / Symposia /

Conferences

National Symposium on

‘Diagnosis and Management
of Plant Diseases: Integrated

9-11" January
2017

Approaches and Recent Trends’

Sakal AgroWon Horticulture
Conference and Exhibition

7" Indian Horticultural
Congress 2016: Doubling
Farmers Income through
Horticulture”

National Conference on

“Fruit Breeding in Tropics
and Subtropics - An Indian

Perspective”

6™ November
2016

15-18™
November 2016

27-29" April
2016

AT TS TAH

Organizer and place

ICAR Research Complex
for NEH Region, Umiam,
Meghalaya

Nasik

New Delhi

ICAR-ITHR, Bengaluru

119



e aIfes wferdg 2016-17
SFATRT T AW AFART /| SISl /Tt & srafe CIBIECIRCRDIC]
Name of the scientists MIVED Period Organizer and place
Title of Seminars / Symposia /
Conferences
Dr. K. Banerjee 12th National Symposium on 17-19" February Uttar Banga Krishi
‘Biotic stress management: 2017 Viswavidyalaya (UBKV) and
challenges and environmental Society for Plant Protection
harmonization’ Sciences,
Dr. S.D. Ramteke National Conference of Plant 8-10"" December University of Agricultural
Physiology 2016 Sciences, Bengaluru and Indian
Society for Plant Physiology,
New Delhi
Dr. Ahammed Shabeer T.P. Seminar on ‘Food Business in 25" October ~ Bombay Chamber of
India — Emerging Trends’ 2016 Commerce & Industry
Dr. Ahammed Shabeer T.P. SAARC-PTB workshop on 25-26"July  National Accreditation Board
capacity building for CRM 2016 for Certification Bodies, New
Delhi
Hriemar /dah
WORKSHOPS / MEETINGS
TRl T AW HTAITAT/SSeh *T ISR srafer SIS CRDIE]
Name of the scientists Title of workshop / meeting Period Organizer and place
Dr. S.D. Sawant, Sustainable Grapes Initiative — India 25" April 2016 AFPRO, Mumbai
Dr. A.K. Upadhyay
Dr. S.D. Sawant Academia-Industry Interface 39May 2016  ICAR-CIAE, Bhopal at
College of Agriculture,
Pune
Dr. S.D. Sawant West Zone Interactive Meet on 6"May 2016  ICAR, New Delhi at
Financial Matters ICAR-CIFE, Mumbai
Dr. S.D. Sawant Joint Agresco-2016 meeting 28-30" May  Dr. Panjabrao Deshmukh
2016 Krishi Vidyapeeth, Akola
Dr. S.D. Sawant Meeting with the Hon’ble Union 4" July 2016  CIFE, Mumbai
Minister of Agriculture & Farmers
Welfare
Dr. S.D. Sawant Meeting with the Director (Works), ~ 5-6"July 2016 ICAR, New Delhi
ICAR
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AR T TH

Name of the scientists

Dr. S.D. Sawant

Dr. S.D. Sawant
Dr. A K. Sharma

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant
Dr Ajay Kumar Upadhyay
Dr. Ajay Kumar Sharma

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr. S.D. Sawant

Dr Ajay Kumar Upadhyay
Dr. Ajay Kumar Sharma,
Ms. Sharmistha Naik

Dr. S.D. Sawant
Dr. R.G. Somkuwar

Dr. S.D. Sawant

Dr. S.D. Sawant
Dr. Anuradha Upadhyay
Dr. S.D. Ramteke

HIAVITAT /3 hT ISk

Title of workshop / meeting

Interaction meeting with the
Hon’ble Union Minister of
Agriculture & Farmers Welfare

Interactive meeting with growers on
‘Wine production in Punjab’

24" meeting of Regional Committee
No. VII

Brain Storming Session on the
Germplasm Introduction and
Exchange related issue

ICAR Interactive Workshop on
Administrative Matters

Research Advisory Committee
meeting of Maharashtra State Grape
Growers’ Association, Pune

Jury II Convention of Mahindra
Samriddhi India Agri Awards 2017

Meeting to present NRL activities
(present and forthcoming)

Group Discussion of AICRP on
Fruits

Agro-Industry Meet

West Zone Consultation Meet on
MIDH.

Experts consultation meeting on
‘Management of abiotic stress in
agriculture: roadmap for future
research and education’

ANNUAL REPORT 2016-17  °¢

srafa

Period

11" July 2016

18™ July 2016
8-9" September
2016
19" November
2016
24" November

2016

29t November
2016

20" December
2016

26" December
2016

4-7" January
2017

It —12%
January 2017

27" January
2017

31 January
2017

AT T TAH

Organizer and place
MPKYV, Rahuri, Dist.
Ahmednagar
PAU, Ludhiana

Goa

Horticulture Science
Division of ICAR at ICAR-
NBPGR, New Delhi
ICAR-CIFE, Mumbai

MRDBS, Pune

New Delhi

APEDA, New Delhi

ICAR-ITHR, Bengaluru

ICAR-ATARI, Zone

VII, Jabalpur at KVK,
Neemuch, Madhya Pradesh

Pune

ICAR-NIASM, Baramati
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AR T TH

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. Anuradha Upadhyay

Dr. Anuradha Upadhyay

Dr. Anuradha Upadhyay

Dr. A K. Upadhyay

Dr. A K. Upadhyay

aiffe ufede 2016-17

HIAVITAT /3 hT ISk

Title of workshop / meeting

Interactive meeting with the ICAR-
AICRP Review Committee

ICAR Directors’ Conference

Regional Workshop on “Skill
Development in Agriculture —
Kaushal Vikas Se Krishi Vikas’

Meeting on import of planting
material of new grape varieties

Meeting on ‘Grape processing and
wine industry in India, its present
status and way forward’

Stakeholders meet cum awareness
programme on ‘National
certification system for tissue
culture raised plants’

DBT task force meeting

Awareness programme on ‘National

certification system for tissue

culture raised plants for Maharashtra

and Gujarat region’

Workshop to review the status of
nutrient use efficiency (NUE) in
different crops

Technical Committee meeting
to fix technical specifications of
the equipment to be purchased
during the year 2016-17 for the
District Soil Survey Soil Testing
Laboratories

srafa

Period

14" February
2017

14-15"February
2017

20" February
2017

16" March 2017

17" March 2017

4t July 2016

11" August
2016

27" March 2017

21* June 2016

30™ June 2016

AT T TAH

Organizer and place

ICAR, New Delhi at
NBPGR, New Delhi

NASC Complex, New
Delhi

National Institute of
Agricultural Extension
Management (MANAGE),
Hyderabad

Addl. Secretary (JS),
DAC&FW, MoA&FW at
Krishi Bhavan, New Delhi

Secretary, Ministry of Food
Processing Industries at
Panchsheel Bhawan, New
Delhi

New Delhi

New Delhi

VSI, Pune

ICAR, New Delhi

Commissionerate of
Agriculture, Pune



AR hT ATH
Name of the scientists
Dr. S.D. Ramteke
Dr. S.D. Ramteke
Dr. S.D. Ramteke
Dr. S.D. Ramteke

Dr. A K. Sharma

Dr. S.D. Sawant
Dr. A.K. Sharma

Dr. A K. Sharma

Dr. D.S. Yadav

Ms. Anupa T.

Ms. Anupa T.

Dr Anuradha Upadhyay,
Dr A.K. Sharma,

Ms. Anupa T.,

Ms. Sharmistha Naik

HIAVITAT /3 hT ISk

Title of workshop / meeting

Rural Programme Advisory
Committee meeting of Aakashwani

Agricultural Advisory Committee
Meeting of Mumbai Doordarshan

Agricultural Advisory Committee
Meeting of Mumbai Doordarshan

Agricultural Advisory Committee
Meeting of Mumbai Doordarshan

Meeting of Indian Grape Processing

Board

Meeting on ‘Grape production and
processing in Kinnaur district’

Meeting with Scientists of CIAE
Bhopal, to develop proposals on
grape drying and mechanization in

grape growing.

National Meet of
Entomologists-2016

First meeting on NHM ‘to increase
farmer income by post-harvest

technology of raisin drying
management’

Second meeting on ‘raisin shed
expenditure and design for drying of

raisins’

Workshop meeting on ‘Approach
to obtain virus free grape planting
material’ with experts from
NBPGR, New Delhi; VSI, Pune;

and ICAR-DFR, Pune

0g0
LLO)
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NR?G
Fafy AT T TAH
Period Organizer and place
9t June 2016  Pune
2" September  Sahakar Ayuktalay, Pune
2016
2"December  Central Bee Research and
2016 Training Institute, Pune
10" March 2017 Dr. BSKKYV, Dapoli
13" May 2016 MOFPI, New Delhi

21% July 2016

4% July 2016

7-8" October
2016

16™ November
2016

24" November
2016

13" February
2017

Dy. Director Horticulture,
Reckong Peo, Himachal
Pradesh

Pune

ICAR-Indian Institute of
Horticultural Research,
Bengaluru

Pune

NHM

ICAR-NRCG, Pune
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AR T TH

Name of the scientists

Ms. Sharmistha Naik

All Scientists

All Scientists

Mr. U.N. Borse

aiffe ufddes 2016-17

HIAVITAT /3 hT ISk

Title of workshop / meeting

Workshop on Scientific Cooperation
Framework for Food Safety.
Presented a research project on
“Nutritional quality and safety
evaluation of common processed
products of grape”

Brainstorming session on
‘Phytochemicals: possible
application in nutraceutical and bio-
medicine fields’

Brainstorming session to deliberate
guidelines ‘Sustainable Agricultural
Practices in Table Grapes in
Maharashtra’ for the Sustainable
Grapes Initiative

Brain Storming Session-cum-
Interaction Meet on Engineering
Interventions for Production &
Processing of Horticultural Crops

LA 2 4

srafa

Period

12 July 2016

17" June 2016

17" January
2017

AT T TAH

Organizer and place

FSSAI, New Delhi

Jointly organised by
ICAR-NRCG, Pune and
ICAR-DFR, Pune in
association with Society
for Advancement of
Viticulture and Enology
(SAVE)

ICAR-NRCG, Pune

24-25" October ICAR-CIAE, Bhopal

2016
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DISTINGUISH VISITORS

* Hon’ble Dr. Trilochan Mohapatra, Secretary
(DARE) and DG (ICAR) visited the Centre on
21 October 2016. He visited the experimental
vineyards and planted first rootstock for revival
of the grape germplasm. Technologies developed
by the institute were showcased to him and
other dignitaries. In his inspirational speech, he

emphasized on realizing the

FATT FET TR I
BIUIARER L i ]
HIH3TIA i AT &we
# fag =0 o et o
&R sgrR e famm s [
it & fore s&m w
ga feam e a9
g yafiehar fFuftor 3t
AR M w I ol
F| 32 AtrET Heam

T ! fhreres] afcrierskar aafas o & forg ohg |
S afeEs W foear | ==t F| Fg g faewfaa
srenfifer w1 o 7 qe Tga 3 I Fieae ®
3o Soras i TTEvIsRaT W aTd 6| 3N SEfeh
foream & fer Rt At wemsa T’ % fowm ok
TN, TS A S o fog ifd ferior w off s/
o) 32 w=s vRa SRR & dgd g g SedT
feu S areft wEiar-egEa Rt et g (S
Tg. 9. Hel, I W] AJEUH kg gl faeefia
TS %S  Sa-Taeea & foe qedies), w1 o &g

scientific strength of ICAR
and utilizing it for further
betterment of farmers and
enrichment of science. He
appealed to the scientist
to prioritize the activities
and work dedicatedly, with
clear focus and timelines.
He discussed in length on
the project on ‘Genetic
improvement of Thompson
Seedless by incorporating
downy mildew resistance’.
He talked about dissemination of technologies
developed by institute to the farmers and urged
for proper documentation of their feedback. He
also instructed to lay emphasis on use of user
friendly mobile applications for dissemination
of technologies developed, plan strategies for
increasing revenue generation. He also gave
the first eco-friendly basket ‘Nisarg Doot’
(conceptualized by Padma Shree Dr. S. P. Kale,
BARC, Mumbai for treatment of biodegradable
kitchen waste at the source) which is being
promoted by ICAR-NRCG under ‘Swachha
Bharat Abhiyan’. He also released a concept note
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(32), meg wem (238), WEWY (39) SR TSEUM
(21) & 3T &, 7 Hg F 0 | fofm e,
IR WAt #H JAm gHaret fafie Y ufmmd o
forerfora srenfaferat it SRl 39 fopamt =1 & T8
et HisH o R fieamreh EwN ¥ TElE gaE
3R TR € s % foT o atel @ | 9o ©g
fop S areft weiem foRameti % SR H w=i ¥
AT AR ICH TEhH! TEdl, qEHA TR h
arferhTi 3R fohami 9 17 W8 2016 o1 TN &
FRREDI

farem SR

* ¥ % NH TR (193), FAieH (382), R (49),
HEI Y (114), HETY (1296), 3R affarg (231)
T ST w2265 DET I 3T e 2R % G 3|
*g 1 a fRm 3R faftm sevmemen gigens,
SR i 3R SR SAgEe™ Tt 9 stamma e
T

on “Pest management schedule for zero residues
in table grapes” and unveiled the 4™ volume of
‘Angoori’ the Hindi wall magazine.

Dr. A.K. Singh, Dy. Director General (Ag. Extn.)
and Acting Dy. Director General (Hort. Sci.)
visited the Institute on Sunday, 9" October 2016.
Twenty project staff of Action for Food Produc-
tion, an NGO from New Delhi visited the Centre
on 4™ October 2016.

FARMERS'’ VISITS

*  About 330 farmers from Karnataka (32) Madhya
Pradesh (238), Maharashtra (39) and Rajasthan
(21) 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.

A Team of farmers and officials of Abhinav
Draksha Utpadak Sahakari Sanstha Maryadit,
Agar, Tal. Junnar visited on 17" May 2016
and discussed regarding the issues related to
pesticide residue during the previous season and
management practices to be followed during
coming season to avoid residue.

EDUCATION TOURS

*  About 2265 students of different colleges and
institutes from Gujarat (193), Karnataka (382),
Kerala (49), Madhya Pradesh (114), Maharashtra
(1296), and Tamil Nadu (231) visited the Centre
while on their educational tour. They were
apprised about laboratory facilities, vineyards and

ongoing research activities.

*e e
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YT Ud Yd4- 9§ / RESEARCH MANAGEMENT PERSONNEL

1.

<f. 9.4, ¥req, e

Dr. S.D. Sawant, Director

dstfAe a7f / SCIENTIFIC

2.

9.

10.

2. 3¢ 9. 9rad, YaH d9iies (ared W foagm)
Dr. Indu. S. Sawant, Principal Scientist (Plant Pathology)

7. I, GipeR, UM SN (SIEr)

Dr. R.G. Somkuwar, Principal Scientist (Horticulture)

. ST I, YU AT (S Senfiehi)
Dr. Anuradha Upadhyay, Principal Scientist (Biotechnology)

. A.F. I, TIH A0 (a1 foqe)
Dr. A.K. Upadhyay, Principal Scientist (Soil Science)

2. . Ssit, TuH A (F wmeE fawme)
Dr. K. Banerjee, Principal Scientist (Agricultural Chemistry)

Sl. 9.2, THIH, YL ST (ITed HTideht)
Dr. S.D. Ramteke, Principal Scientist (Plant Physiology)

2. o1.%. wwl, Y= SR (Srrar)
Dr. A K. Sharma, Principal Scientist (Horticulture)

2. g9 Tel, YU a9k (ured I fagm)
Dr. Sujoy Saha, Principal Scientist (Plant Pathology)

offereft wform 1. e, ST (FN § Frge yEm)
Mrs. Kavita Y. Mundankar, Scientist (Computer Applications
in Agriculture)

11

12.

13.

14.

15.

16.

17.

18.

. 31 .18, rea, awhE (Fie fomm)
Dr. D.S. Yadav, Scientist (Entomology)

1. s T, Tmd, S (UeT ISA)
Dr. Roshni R. Samarth, Scientist (Plant Breeding)

. oTgwg W A, Aeties (F @ fogm)
Dr. Ahammed Shabeer T.P., Scientist (Agricultural
Chemistry)

1. I IEAFAR, AT (Fre fag™) (7.6.2016
)
Dr. Amala U., Scientist (Entomology) (till 7.6.2016)

%F. W A, IAF (B foqe)

Ms. Anupa T., Scientist (Fruit Science)

%. wiftfgr Ase, AR (Fa fomm)

Ms. Sharmistha Naik, Scientist (Fruit Science)

1. .91, %, a§ne (e fage) (20.5.2016 A)
Dr. B.B. Fand, Scientist (Entomology) (w.e.f. 20.5.2016)

Bl. ¥.9. TETg, 9 (Ied YSHE) (25.7.2016 B)
Dr. D.N. Gawande, Scientist (Plant Breeding) (w.e.f.
25.7.2016)
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do-tdht af / TECHNICAL

19. #ff. 3.71. 9@, I qHAIR! e
Mr. U.N. Borse, Senior Technical Officer

20. #ft. 9.9, SYd, INE dHAh TedE
Mr. P.B. Jadhav, Senior Technical Assistant

21. #ft. w.o. W, IR qHAIH TEEw
Mr. B.B. Khade, Senior Technical Assistant

22. Gt ST |ieH, AN IRl TRTEH

Ms. Shailaja V. Satam, Senior Technical Assistant

yMAfA® a7f / ADMINISTRATIVE

26. #i. 3. 99, FEEHE AfUEE (31.10.2016 TH)
Mr. O. Babu, Administrative Officer (till 31.10.2016)

27. ofi. . Teit, TETEES YNSRI
Mr. K. Ali, Assistant Administrative Officer

28. #ft. G.AT. T, TEEh fod ud wrEn S
Mr. M N. Ganti, Assistant Finance and Accounts Officer

29. #ft. s, gegr, FfS afa
Mr. B.M. Chavan, Private Secretary

23

24.

25.

30.

31.

32.

33.

. .9, FeTeh, TG TR TGS
Mr. B.J. Phalke, Senior Technical Assistant

ft. .. W2, TS TR TEEH
Mr. S.S. Bhoite, Senior Technical Assistant

. M. e, IS TRARRA
Mr. E.G. Kamble, Senior Technician

#f. .31, 930, TEEH
Mr. N.S. Pathan, Assistant

S Yotd! heliT, TEh
Ms. Pallavi K. Tated, Assistant

. 9.9, FaHR, afE T fafts
Mr. P.P. Kalbhor, UDC

A, fa.2. mHware, Tl wlg fus
Mr. V.D. Gaikwad, UDC

P2 WEHID FCIh T / SKILLED SUPPORTING STAFF

34. #ff. 9.9. e, IIA HEEH WIh
Mr. S.S. Donde, Skilled Supporting Staff

35. #ft. 7. THR, FIA TEEH W
Mr. K.G. Raskar, Skilled Supporting Staff

36. St q.T TTehUIh, HIT TR I
Mr. B.R. Chakankar, Skilled Supporting Staff

37. At @.f9. e, I TEEE W
Mr. S.V. Lendhe, Skilled Supporting Staff

L2 2 4

38.

39.

40.

HHdl A1 V. YR, FUA HEEF L
Ms. Lata Pawar, Skilled Supporting Staff

ofi. 9.%. T, FIA TEH LI
Mr. N.K. Najan, Skilled Supporting Staff

oft. T, FIdt, I TEIF W
Mr. K K. Kale, Skilled Supporting Staff
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INFRASTRUCTURE DEVELOPMENT

TRITQTTAT
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W, =Hfew 34, 9 HeR, TR AR HloHe, i 3
Hleg TR GUCH L TEIM & FHATE S o Ao
[EZIRICH

g¥ddhlcld
T4 o aH 4 vy gaf 7ush SHa 7 e aa
& SIftw off 3= SHd 3udsy S Y|

=g gfaymg

TAE R dielt T8y W HOHA IR T fRar T
3R 3¢ FEfa ama SR TSt § AT SR ok IUYRh ST
|

LABORATORY

The laboratory infrastructure was strengthened
by procuring equipments like Ice flaking machine,
electrophoresis unit, water bath, microfuge, destemmer,
pneumatic press, deep freezers, biosafety cabinet,
walk-in cold chambers under different projects.

LIBRARY

Four subject specific were subscripted. Besides
this other journals were accessible through CeRA.

OTHER FACILITIES

The existing Glass house and Poly house were
repaired and upgraded for conducting various studies
under controlled conditions
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WORKSHOPS / BRAIN STORMING
SESSIONS ORGANIZED

* MPKYV, Rahuri and ICAR-NRCG, Pune jointly
organized brainstorming session on ‘Important
issues in grapes’ on 16" June 2016. Need for new
varieties for table grapes, strategies for production
of quality grapes free from pesticide residue and
water and nutrient use efficiency was discussed.
Dr. Indu S. Sawant, Dr. R.G. Somkuwar and Dr.
A.K. Sharma participated as panel members.

*x ICAR-NRCG, Pune and ICAR-DFR, Pune in
association with Society for Advancement of
Viticulture and Enology (SAVE) jointly organized
Brainstorming session on ‘Phytochemicals:
possible application in nutraceutical and bio-
medicine fields’ at ICAR-NRCG, Pune on 17%
June 2016. Dr. N.K. Krishna Kumar, DDG (Hort.
Sci.), ICAR chaired the session. Eminent speakers
from various institutions made their presentations
on phytochemicals research including exploration

of biological

fogm), wipsrgu, 4 @ W H
sregar S| fafim geami & s
FHIS T FIGIhHEed  ATHIH
S8 TR, R ¥R %ol & o
guar fl WiN, WA AERH
_fH el 1 Tk, WHE
T T Tk AR IR & T
WISIIhihed H 3 fagh 3 3

potential of
phytochemical
from grapes,
pomegranate
and flowers,
development of
health benefitting
nutraceutical
products, in-vitro
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forat qoaTRA,  WISeichiHehed hi Sid IuTeHdl
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SHal 2017 1 hg | TaTg foRa

afger foreraa afafa
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forepra w7 g 2, S g § w % Ty wE w6l
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and in-vivo assays for evaluating phytochemicals
for prevention and treatment of human diseases,
assessment of bio availability of phytochemicals
etc. ICAR-NRCG introduced in-house developed
spray-dried anthocyanin formulation from NRCG
grape hybrid Medika and also presented its
composition and preliminary results of evaluation
for anti-cancerous activity.

* A meeting of Expert Group for Project on
‘Developing techniques to improve the quality
of dried grapes under adverse conditions of high
humidity due to untimely rains’ was convened 10™
October 2016 at ICAR-NRCG. The progress in the
project was discussed and technical programme
for coming season was finalized. The group
visited newly established facilities for conducting
experiment.

* A Workshop Meeting on ‘Different approaches
to obtain virus free grape planting material’ was
organized on 13" February 2017. Scientists from
ICAR-NBPGR, New Delhi, ICAR-DFR, Pune
and VSI-Pune participated in the workshop
besides the scientists of the Centre. Different
strategies like meristem culture, cryotherapy,
heat therapy, chemotherapy, to obtain virus free
planting material were discussed. Training of two
scientists at VSI and collaborative project with
ICAR-NBPGR and VSI were also discussed upon.
Subsequent to this discussion, two scientists of the
Centre are being trained at VSI, Pune.

* JCAR-NRCG scientists interacted with officials
of IDH and other stake holders to discuss and
validate the document on ‘Sustainable Agricultural
Practices (SAP) for Farmer Intervention’ under the
project on ‘Sustainable Grapes Initiative in India’
on 17" January 2017 at ICAR-NRCG, Pune.

WOMEN’S COMPLAINT COMMITTEE

A meeting of Women’s Complaint Committee was
held on 9" March 2017 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 indicating a healthy work
environment at the Centre.
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SWACHH BHARAT MISSION

ICAR-NRCG undertook special cleanliness drive
within and around the Centre during 16th — 31st May
2016. One day waste material from laboratories and
vineyards was collected at one place. Subsequent days
it was classified into non-degradable (paper, cardboard
boxes, glass, plastic, etc.) and bio-degradable
material. All staff was informed about importance of
classification and waste disposal system. Last day we
took the same message in procession with banners to a
nearby village ‘Shewalewadi’. Discussions took place
with the villagers on awareness of waste disposal.
Further programmes were planned for composting of
biodegradable material involving villagers and staff of
ICAR-NRCG.

Staff undertook a March on 31% May 2016 to
create awareness and to motivate persons staying near
to Institutes premises to
maintain clean surroundings.

The ‘Annual Swachta
Action Plan (SAP)’ and
the ‘Five yearly Swachata
Action Plan (SAPY
has been prepared for
implementation.

On 2™ QOctober 2016 the

AT (Taedt)’ dR 6 R

2 TSR, 2016 I hg  HSTCHT et S 6 TR
R weg vd v # otm sredt it wrfierd fawa’
W fiewer it Tegetar U ST W 1 AN R
AfrehTT =R I G o ESg HEwH § 9w o
2l e o foem fomsl & @e, wgd # foem SR A1
AT TR I IT TSl URGATST F SR TRATd o
Tfafafern § sge w1 ok fomm)

Al TE@dTel (16-31 3R, 2016) 1 3GHA
17 SET 2016 1 THAT| TEAH o FHATET I GHq
e, f. 35 OEd gRT wEeadr wuY o wit 3N
aufi A @ wH W HH THT U Toeo o & &9 § Wd
SeTd i & SR T%adr o fau g19 & g1y firetme
gfsrr iRl & @19 W i st Fi

% 9 & fou Mfye gdud & forw eAfia
3R N AN AU e T S Fe (s,

Centre celebrated Mahatma
Gandhi Jayanti with brain
storming session on ‘Participation of common man in
Swacch Bharat Mission’ under the chairmanship of the
Director. Majority of the staff attended the programme
in spite of holiday. After two hours brain storming
session, may ideas emerged and the group decided
to convert them in to activities to be taken up during
Swachhata Pakhwada.

Swachhata Pakhawada (16-31 October, 2016)
was inaugurated at ICAR-NRC for Grape, Pune on
17/10/2016. The staff of the institute was given the
Swachhata Shapath by Director, I/C, Dr. Indu Sawant.
She appealed to everybody to join hands for a grand
success of the Mission of transforming India in to a
Clean Country in the shortest time with the active
participation of everybody.

It was emphasized to adopt innovative measures
for waste management for clean environment. The
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w1 fomr 71y o1 Icured fopu famfeq o= weRd €1 areafaes
STARTHRATSAT o ITANT FlA o STIHE o IR T 16 37
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use of ‘Nisarg Doot’, a basket developed by Dr. Kale
(BARC, Mumbai) for conversion of domestic kitchen
waste into good quality organic manure that can be
used for indoor potted plants was recommended by
some of the users who were given the baskets on 7%
October 2016 under the Swachhata program. They
informed that the consortium of aerobic bacteria could
decompose the wastes without producing offensive
smell. Based on the actual users experience 16 other
staff offered to use the baskets. Further it was appealed
to all the staff to popularize the use of these baskets in
their neighbourhood

Eco-friendly basket ‘Nisarg Doot’ conceptualized
by Padma Shree Dr. S. P. Kale from BARC, Mumbai
for treatment of biodegradable kitchen waste at the
source is being promoted by ICAR-NRCG under
‘Swatcha Bharat Abhiyan’. The first basket was
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handed over by Hon’ble
Dr. Trilochan Mohapatra,
Secretary (DARE) and
Director General (ICAR)
during this visit to the Centre
on 21 October, 2016. A
demonstration  of  this
basket was also arranged
for the twenty-five students
(19 girls and 6 boys) from
Padmshri Manibhai Desai
Mahavidyalay, Uruli
Kanchan, Pune who were
invited to the Centre on Agricultural Education Day on
3 December 2016.

Two mini-workshops were arranged for Tree
House High School, Kondhwa, Pune and Acharaya
Shree Vijay Vallabh Preprimary School, Bhavani Peth,
Pune on 23 December 2016 and 20™ January 2017
respectively for sensitizing them against littering in
private and public places.

Women contractual labourers were sensitized
and guided on various aspects of cleanliness in the
workshop held on 20" January 2017 where Mr. U.
N. Borse, Technical Officer, guided them on various
aspects of cleanliness..

A meeting was conducted with Sarpanch and
Gramsevak of Shewalewadi and Manjri and explained
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and planned programme on Swachhata in collaboration
with the Centre.

A Swachhata Workshop on ‘Beautification and
Kitchen Waste Management’ was organized for
permanent and contractual women staff of ICAR-
NRCG on 31% January 2017. Dr. S.D. Sawant, Director
briefed about the Swachhata Action Plan of the Centre
and objectives of the workshop. He appealed to all
the staff for active participation in keeping premises
and washrooms clean and hygenic and importance
of beautification of office premises and residential
areas. He also explained how kitchen wastes can
be decomposed into organic manure at home. Dr.
Jitendra Kumar, Director, ICAR-Directorate of
Medicinal & Aromatic Plants Research, Anand guided
the participants on properties of various medicinal
plants which can be grown at home and utilized for
prevention of common ailments. Information on
different types of indoor & outdoor plants and their
maintenance was given to the participants by Mr.
Satish Lendhe and Mrs. Priyanka Lendhe from Flora
Nursery who were the Chief Guest of this workshop.
Various types of ornamental plants were distributed
to the participants. After the workshop the organizers
greeted all participants in typical ‘Sankranti’ tradition.

A Swachhta workshop
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was organised for 49
students of Kerala
Agricultural University,
College of Agriculture,
Padannakkad; 35 students
of College of Horticulture,
Mehasana, Gujrat; and
75 students of Aditya
Agricultural College, Beed,
Mabharashtra who visited
the Centre on 6%, 7" and 8"
March 2017 respectively,

and sensitized them against
littering in private and public places; and composting
of bio-degradable wastes using ‘Nisargdoot Baskets’.

The office and laboratory premises were cleaned
from time to time and got painted to maintain
cleanliness and improve work efficiency. Ornamental
plants were planted for beautification.
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MERA GAON MERA GAURAV

Under the aegis of ‘Mera Gaon Mera Gaurav’
(MGMG) programme, ICAR-NRCG, Pune in
association with Bayer Crop Science Limited, Mumbai
held a video conferencing session with about 50
farmers of Walva, Sangli, Maharashtra (adopted
village under MGMG) on 03.02.2017.

The ICAR-NRCG experts gave technical advice
to the farmers on ‘zero residue’ management options
for stem borer, mealybug and mites in vineyards
nearing harvest; nutritional and horticultural practices
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to achieve even colour
development in  Sharad
Seedless  grape, avoid

sunburn and mummification
of fruits.

Dr. S.D. Sawant,
Director, ICAR-NRCG,
urged growers to give a
serious thought for export of
their produce by themselves
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and to develop a ‘grower-
exporter’ business model for multiplying their profits.
He assured all technical support on zero residue’ grape
production from ICAR-NRCG, Pune.

The farmers were also advised on the importance
of field sanitation and safe method for disposal of
empty pesticide containers in the backdrop of the
‘Swachh Bharat Abhiyan’.

KRISHI

As Nodal Officer “KRISHI-Knowledge Based
Resources Information System Hub for Innovations
in Agriculture” initiated the process for compiling
information for ICAR Data Repository at this Institute
on along with two team mates. A meeting of the
committee was held on 3.1.2017 regarding uploading
publications.

CELEBRATIONS

International Yoga Day

The Centre organized two sessions on yoga and
meditation on 21* June 2016. The main objective was
to initiate a healthy activity to be inculcated in daily
routine and create awareness about different forms of
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yoga and its benefits. This programme was organised
in association with the ‘Art of Living’ group and
‘Patanjali Yog Samiti’. Almost 80 participants which
included the scientists, research associates, senior
research fellows, administrative staff and labour staff
participated with utmost enthusiasm.

Independence Day

The Director and all the staff of the Centre
celebrated Independence Day on 15" august 2016. Dr
S.D. Sawant, Director hoisted the flag and addressed
the staff members. He apprised the staff about the
implementation of different government initiatives. He
requested all the staff members to work tirelessly for
the progress of the nation.

Vigilance Awareness Week

Vigilance Awareness Week was observed at
ICAR-NRCG during October 31 to November 5,
2016, starting by taking pledge on 31 October for
promoting integrity, transparency and accountability in
public life. An essay competition was organized on 3™
November on a theme “How public participation can
promote integrity and eradicate corruption”.

The concluding session was co-organized by the
ICAR-NRCG and ICAR-DFR, Pune on 5" November,
2016. Mr. P.N. Hasabnis (Additional Superintendent of
Police) and Mr. Narendra K. Gaikwad (Dy S.P.) from
Anti-Corruption Bureau, Pune were the chief guests for
the occasion and they emphasized on the importance
of education for developing integrity and awareness
among individuals, adoption of e-governance as mean
to reduce the corruption and the role of anti-corruption
bureau in tackling the issues related to corruption. They
also showed video clips on impact of corruption and
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ways to tackle it. The winners of an essay competition
were awarded prizes with the auspicious hands of the
chief guests.

Agricultural Education Day

3" December 2016 was observed as ‘Agricultural
Education Day’ at ICAR-NRCG, Pune. Twenty Five
students (19 girls and 6 boys) from Padmshri Manibhai
Desai Mahavidyalay, Uruli Kanchan, Pune were
invited to the Centre on this occasion. Dr. S.D. Sawant,
Director briefed the students about the objectives of
observing Agricultural Education Day and narrated
importance of horticulture and contribution of grapes
in it. In the morning, vineyard visit was arranged
for the students to expose them to grape growing.
Scientists explained various technologies and
management practices followed in grape cultivation
like drip irrigation, disease and insect management,
etc. A visit to raisin drying shed and an experimental
winery was arranged to explain processing of grapes

and value addition.
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Students shown
keen interest in high-
tech instruments in
National = Referral
Laboratory and
procedures followed

in Food Safety.
In the afternoon
session students

actively participated
in debate ‘Whether
Agricultural Education should be included in school
syllabuses’ and expressed their views. Prizes to the
winners were distributed by the Director.

Armed Forces Flag Day

The Centre observed Armed Forces Flag Day on
07.12.2016 at 11 am by observing 2 minutes silence.

National Productivity Week

ICAR-NRCG observed National Productivity
Week during 12-18" February 2017 on the theme
“From Waste to Profits through Reduce, Recycle,
Reuse”. Staff participated in the essay competition
on the theme “From waste to profit option for reduce,
recycle, reuse waste generated at ICAR-NRCG’
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and paining / drawing

competition on ‘From waste
to profit at ICAR-NRCG’
organized during the week.
Prizes were distributed to
the winners in the function
arranged on 18" February
2017.
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Republic day

68" republic day was celebrated at ICAR-NRC
for Grapes, Pune on 26™ January 2017 with joy and
gaiety. Dr S.D Sawant hoisted and saluted the flag. In
his address, Director emphasised on the importance
of National Flag. He also elaborated on the different
farmer oriented programs of Central government like
doubling the farmers’ income and requested all the
staff members to work tirelessly towards doubling the
income of grape growers as grape is an important fruit
crop. He also stressed upon the institute’s commitment
towards “Swachh Bharat Mission” and use of solar
energy.
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METEOROLOGICAL DATA

AaH FAfereram | Aferemran
Max.

a4 3R Al & A (/)
Year and Air temperature (°C)
Month

Min. Max.
313/ Apr 2016 19.15 40.39
g /May 2016 23.43 38.70
d/Jun 2016 23.69 33.46
S[ETE / Jul 2016 22.64 29.21
3TTET / Aug 2016 21.05 30.14
firdsr/Sep 2016 21.52 28.25
3RS/ Oct 2016 18.78 29.88
T /Nov 2016 11.75 29.56
@@=t /Dec 2016 11.47 28.75
St /Jan 2017 11.18 28.48
Al /Feb 2017 13.66 32.11
T /Mar 2017 15.85 34.30

%1/ Total = -

HIa: HEW WEME, WHIII-1.31.379.%., T Source: Weather station, NRC for Grapes, Pune
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Relative humidity (%)

Min.

13.09
23.89
48.42
63.77
59.73
67.70
47.68
31.74
35.04
33.57
26.50

20.46

L2 24

65.89
72.06
82.95
90.80
92.55
94.81
94.97
92.19
94.15
91.30
79.13

73.59

LRl
T TERTT
(Fereft)
Pan
evaporation
(mm)

8.0
8.1
5.0
2.8
3.5
3.7
3.8
4.1
34
3.6
52
6.7

F aui
(foreft)
Total

rainfall
(mm)

0.8
7.8
514
129.0
2244
61.5
92.1
0.0
0.0
0.0
0.0
0.0

567.0

et i

No. of
rainy
days

12
17
21

10

0.0
68
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AFPRO: Action for Food Production

AGRESCO: Agricultural Research Council
AICRP: All India Coordinated Research Project
AINP: All India Network 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
BCKYV: Bidhan Chandra KrishiVishwavidyalaya

BRNS- BARC: Board of Research in Nuclear Sciences-
Bhabha Atomic Research Centre

BSKKYV: Balasaheb Sawant Konkan Krishi Vidyapeeth
CCC: Chlormequat Chloride

CeRA: Consortium for e-Resources in Agriculture
CFL: Compact Fluorescent Lamp

CIAE: Central Institute of Agricultural Engineering

CIB&RC: Central Insecticides Board and Registration
Committee

CIFE: Central Institute of Fisheries Education
CPP: Central Public Procurement

CPPU: N-(2-chloro-4-pyridyl)-N'-phenyl urea
CRP: Consortium Research Platform

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

DPC: Departmental promotion committee
d-SPE: dispersive Solid Phase Extraction
DSS: Decision Support System

DUS: Distinctness Uniformity and Stability
EP: Experimental Plot

FSSAI: Food Safety and Standard Authority of India
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GA3: Gibberellic Acid

GC-MS/MS: Gas Chromatography-Mass Spectrometry/
Mass Spectrometry

GIS: Geological Information System
GLP: Good Laboratory Practices
GPP: General Practice Plot

GT: Ground Truth

GUI: guided user interface
HAPIS: Horticulture Area Production Information System

HPLC: High Performance Liquid Chromatography

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
IBSC: Institute Biosafety Committee

IC number: Indigenous Collection number

ICAR: Indian Council of Agricultural Research

ICAR-NRCG: ICAR-National Research Centre for
Grapes

ITHR: Indian Institute of Horticultural Research
ITVR: Indian Institute of Vegetables Research

1JSC: Institute Joint Staff Council

IMC: Institute Management Committee

IRC: Institute Research Committee

ISR: Induction of Systemic Resistance

ITMC: Institute Technology Management Committee
ITMU: Institute Technology Management Unit

ITS: Internal Transcribed Spacer

KVK: KrishiVigyan Kendra

LC-MS/MS: Liquid Chromatography-Tandem Mass
Spectrometry

LED: Light Emiting Diode
LOQ: Limit Of Quantification
LSD: Least Square Difference

MANAGE: National Institute of Agricultural Extension
Management

MIDH: Mission of Integrated Development of
Horticulture
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MIS-FMS: Management Information System-Financial
Management System

MNCFC: Mahalanobis National Crop Forecast Centre
MOFPI: Ministry of Food Processing Industries

MPKYV: Mahatma Phule KrishiVidyapeeth

MRDBS: Maharashtra Rajya Draksh Bagayatdaar Sangh
MRL: Maximum Residue Limit

NAARM: National Academy of Agricultural Research
Management

NAAS: National Academy of Agricultural Sciences
NAEP: National Agricultural Education Project

NAIP: National Agricultural Innovation Project

NASC: National Agricultural Science Centre

NASF: National Agriculture Science Fund

NBAIR: National Bureau of Agricultural Insect Resources
NBPGR: National Bureau of Plant Genetic Resources
NCBI: National Centre for Biotechnology Information
NCIPM: National Centre for Integrated Pest Management

NCS-TCP: National Certification System for Tissue
Culture Raised Plants

NDVI: Normalized Difference Vegetation Index

NEH: North Eastern Hills

NHM: National Horticulture Mission

NIASM: National Institute of Abiotic Stress Management
NIPHM: National Institute of Plant Health Management
NRCP: National Research Centre on Pomegranate

NRL: National Referral Laboratory

OLIC: Official Language Implementation Committee
ORP: Out Reach Programme

PAC: Programme Advisory Committee

PAU: Punjab Agricultural University

PCR: Polymerase Chain Reaction

PDI: Percent Disease Index

PDKYV: Panjabrao Deshmukh Krishi Vidyapeeth

PGR: Plant Growth Regulator

PHI: Pre-Harvest Interval

PLW: Physiological Loss in Weight

PME: Priority Setting, Monitoring and Evaluation
PPV&FR: Protection of Plant Variety & Farmer’s Rights
PRD: Partial Rootzone Drying

LA 2 4

PSA: Primary Secondary Amine
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

RCGM: Review Committee on Genetic Manipulation
RFD: Results Framework Document

RMP: Residue Monitoring Plan

RPP: Research Project Proposal

RSD: Relative Standard Deviations

RTIA: Right To Information Act

SAU: State Agricultural University

SAVE: Society for Advancement of Viticulture and
Enology

SC: Soluble Concentrate

SERB: Science and Engineering Board
SOP: Standard Operating Procedures
SREF: Senior Research Fellow

TIFAC: Technology Information, Forecasting and
Assessment Council

TNAU: Tamil Nadu Agricultural University

TSP: Tribal Sub-Plan

TSS: Total Soluble Solids

UAS: University of Agricultural Sciences

UBKYV: Uttar Banga Krishi Viswavidyalaya

UHPLC: Ultra High Pressure Liquid Chromatography
UHS: University of Horticultural Sciences

UPOV: International Union for the Protection of New
Varieties of Plants

USDA: United States Department of Agriculture
VNMKYV: Vasantrao Naik Marathwada Krishi Vidyapeeth
VOC: Volatile organic compounds

VSI: Vasantdada Sugar Institute

VSP: Vertical Shoot Position

WCC: Women’s Complaint Committee

WG: Wettable Granule

WUE: Water Use Efficiency







_ W 72 & @i, & SR
\ & lb fbattoll &I SHIAB

M : 3
AT @ aicler @it aoRian ullug

eSS Agrésearch with a % uman fouch

b

@
i.:
By

hd
113 3]
NRCG

T T W 3, Wil B S W, | v, 49 - 412307
AT : 020-26956000 %8 : 020-26956099 ¥-35 ; director.nreglicar.gov.in

I[CAR-NATIONAL RESEARCH CENTRE FOR. GRAPES
P.B. No.3, Manjri Farm P.O., Solapur Road, Pune - 412307,
Tel. ; 020-26956000 Fax : 020-26956099 E-mail : directornregi@icar.gov.in

FgEmdz Website : hitp://nregrapes.nic.in



	_GoBack

